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1. Ileau ocBOeHMS QM CUMILTUHBI

K ocHOBHBIM 1eJISIM OCBOCHUS TUCHMUIUIUHBI «XUMUSD) CIIENYET OTHECTH:

- CO3/IaHHE Y CTY/ICHTOB LIEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI MUPA,

- ¢opMUpOBaHHE Yy CTYACHTOB OCHOBOIIOJIATAIONIMX IMOHSTHI COBPEMEHHOW HEOpPraHHYECKOM
XUMHUH, HEOOXOAMMBIX Jisi MOHUMAaHMs CYUIHOCTH COBPEMEHHBIX METAJUTyPrUYeCKUX M XHMHKO-
TEXHOJIOTUYECKHX ITPOLIECCOB,

- OATOTOBKA CTYAEHTOB K JESATENbHOCTM B COOTBETCTBUU C KBaJTU(UKAIIMOHHOM
XapaKTepUCTHKON OakanaBpa 1o HampasieHuio 22.03.02 «Mertamtyprus», B TOM yrcie (opMUpOBaHHE
YMEHHI 10 YCOBEPIIEHCTBOBAHHIO M pa3pabOTKe MPOLECCOB IMOIYYEHHs] METalIOB, CILUIAaBOB U
METATMYECKUX M3JeNIuid TpeOyeMoro KadecTBa, a TaKXKe MPOIECcCOB OOpabOTKH, TPHU KOTOPBIX
WU3MEHSETCA UX XUMUYECKHUI COCTAB U CTPYKTYpa JUIsl TOCTUKEHUS ONPEIETICHHBIX CBOKCTB.

K ocHOBHBIM 321a4aM OCBOCHHUSI TUCUUIUIUHBI «XUMUSD) CIIEIYET OTHECTH:

- OBJIAJICHHE OCHOBAMH XUMHYECKOI'O SI3bIKa U CHMBOJIMKH, COBPEMEHHON TEPMHUHOJIOTHEN U
CIOCO0aMM OCYILECTBIICHUS! XUMHUECKUX MTPOIECCOB,

- OCBOEHHUE OCHOBHBIX COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUHN aTOMOB, MOJIEKYJI U BELIECTB,

- YMEHHE pelIiaTh OCHOBHBIE TUIIBI XUMHUECKHUX 3a/1a4,

- NpPUOOpPETEeHHE HABBIKOB XMMHUYECKOTO SKCIIEPUMEHTa, 00pabOTKH SKCIEPUMEHTAIbHBIX
JTaHHBIX 1 0OPMIICHHUS JTAOOPATOPHOTO KypHAaJIa HaOII0ICHUH.

2. Mecto nucuuniauHbl B ctpykrype OOII 6akanaBpuara

JuctumimHa «XUMHUsD» OTHOCHTCS K YUCITY 0a30BbIX YU€OHBIX JUCIMILTAH YaCTH UK
MaTeMaTUYeCKNX U ecTeCTBeHHOHayIHBIX auciuiuind OOIT 6akanaBpuara.

Hucuunnuua «XuUMHS» B3aMMOCBSI3aHA JIOTMYECKH U COJIEPKATEIIbHO-METOJAMYECKH CO
CIEAYIOUMMH TUCIUILIMHaMU 1 npaktukamu OOIT:

-Du3ndecKas XUMUs;
-Du3HuKa;
-Marepuanosenenue;
-be3onacHOCT KU3HEAEATENBHOCTH.
-3amura METaJUIOB OT KOPPO3UH,
-DU3MKO-XUMUYECKHAE METObI aHAIIN3A,
-Mertannypruyeckue TeXHOJIOT UM,
-MeTonb! KOHTPOJISA U aHAJIN3a BEILECTB.
3. [IepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHUS 110 JUCLUILIHHE, COOTHECEHHBIE
¢ IVIAHUPYEMBIMH pe3yJIbTaTaMU 0CBOCHHS 00pa30BaTeIbHOM IPOrPaMMBI.

bopMUpPYIOTCS  CIIETYIOIINE
o0yJyeHHus1 Kak JTaln

y oOydJarommxcs
CIENYIONINE PE3YJIbTAaThI

B pesynprare OCBOCHMS AMCLUIUIMHBI
KOMIETEHIIMM M JIOJDKHBI OBITh JIOCTUTHYTHI
(bopMHpPOBaHUS COOTBETCTBYIOIINX KOMIETEHIIHI:

B pe3yabTarte ocBOeHusI

Kon o0pa3zoBaTebHOM IlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB
KOMIIeTEHIIUM | MPOrPpaMMbl 00y4Jaromuiicst 00yuYeHusI Mo TUCIHUTTHHE
JOJIZKEeH 00J1a1aTh

OIIK-1 CrocoOHOCTRIO periarTh 3HATB: OCHOBOIIOJAralOIINEe TEOPETUUECKUE TOJIOXKEHUS,
3a1a49u podeccuoHaIbHOM MPETYCMOTPECHHBIE TMPOTPAMMON  JUCIUIUIMHEBI, PO |
JeATEIbHOCTH, TPUMEHSIS 3HAQUEHHE  OCHOBHBIX  3aKOHOB  E€CTECTBEHHOHAYYHBIX
METO/bl MOJICTTUPOBAHMSI, JIMCILIUTIINH;
MaTeMaTUYECKOIo aHajin3a, yMeTh: HCIIOJIb30BATh OCHOBHEIE 3aKOHBI
©CTECTBCHHOHAYYHBIC U €CTEeCTBCHHOHAYYHBIX JMCIUATUIMH, METOIbI

O6H.ICI/IH)KGHGPHBIC 3HaHUA

MaTeMaTHYECKOTO aHaIM3a s penicHus PyHIaMEeHTaIbHbBIX
OOIIEeNHKEHEPHBIX 3a/1a9;

BJa/ieTh:  METOJlaMH  MAaTeMaTHYeCKOTO  aHaiu3a W
MOJIeTHPOBaHus (DYHIAMEHTAILHBIX OOIEHHKCHEPHBIX.

4. CTpyKTYpa M coepKaHue U CUNIITTUHbI




OO011ast TPYA0EMKOCTh JUCIUIUIHHBI COCTABIISAET 4 3a4eTHBIX eauHuIbl (144 akageMHUYecKuX
yaca, u3 Hux 108 gacoB — camocTosiTebHas padoTa CTYy/ICHTOB)

Ha mepBom Kypce BO BTOPOM ceMeCTpe BBIIEIAETCS 2 3a4ETHBIC CIMHUIIBI, T.€. 72
aKaJeMHYecknx Jaca (u3 Hux 54 gaca — camocTosiTellbHas paboTa CTyIeHTa)

Ha BTOpOM Kypce B TpeTheM CEeMECTpE BBIACISACTCS 2 3a4ETHRIC €AMHHUIIBL, T.€. 72
aKaJIeMUUYECKHNX Jaca (MX HUX 54 gaca — caMOCTOSTeNIbHas padoTa CTyAeHTA)

Paznensl nucumimHel « XXMM U3Y49arOT Ha IEPBOM U BTOPOM Kypcax.

XUMUA
Bropoii cemecTp
1.1 Beenenue

XWMHS B CUCTEME €CTECTBEHHBIX HayK. 3JHaUYEHUE XMUMHUU ISl METAIUTYPIrU4E€CKOro IPOU3BOACTBA.
CBs13b XUMUU C TPOOIEMaMU SKOJIOTHH.

OO60011eHre HayalbHBIX XMUMHYECKUX 3HAHUW. OCHOBHBIC MOHATHS XUMHUHU: MaTepHsi, BEIIECTBO,
aToOM, MOJIEKyJla, WOH, XHWMHYECKUH OJJIEMEHT, H30TONbl XMMHUYECKOTO 3yieMeHTa. (OCHOBHBIE
KOJIMYECTBEHHBIE XApAKTEPUCTUKH, OTHOCUTENIbHBIE ATOMHBIE W MOJEKYJISIPHBIE MAacChl, MOJb,
MOJISIpHAsl Macca, MOJISIPHBIN 00beM, MaccoBasi 1 00BEMHAS 0151, MOJISIPHAS. KOHLIEHTPALHSL.

1.2. OcHOBHBIE 3aKOHbI XUMHH
3aKOH COXpaHEHHsS MacChl NP XUMUYECKUX pEAaKUMSIX. 3aKOH IIOCTOSHCTBA COCTaBa. 3aKOH
ABorajzipo . Ypasuenue Kianeitpona-MeHneneena.
1.3.T'eHeTH4ecKkas CBSI3b M 001IMe NPUHIMIIBI B3aUMOAEHCTBHS MEKAY KJIacCaMH
HEOPraHU4YeCcKUX cOeINHEeHUI.
CrexuoMeTpuueckre pacy€Thl 10 XUMUYECKUM (OpMysIaM U XUMHUYECKUM YPaBHEHUSIM.
1.4. CoBpeMeHHBIE IPEICTABJICHUS 0 CTPOCHHH aTOMA

OCHOBHBIE TOJIO)KEHHSI KBAHTOBOM MEXAHUKH, NPUHIMIBI KBAaHTOBAHUS HSHEPIUU. YpaBHEHHE
IInanka. KopnyckynaspHO-BOJHOBBIE CBOMCTBa vacTHl. YpaBHeHHe Je-bpoinsa.  [lpuHiun
Heonpenenénnoctu I elizenoepra. BoinoBoe ypaBuenue llpéaunrepa. ATomHas opOUTab.

1.5. KBaHTOBBIC YK C/Ia M MX (PU3HYECKHIT CMBICJI.

PacnpeneneHue 3JIEKTPOHOB B MHOIONIEKTPOHHBIX aroMax. Ilpunmun Ilaymu. IlpuHnmn
HauMeHbIiei sHepruu. [Ipasuno Xynma. [IpaBuio Kieukosckoro. S-, -p,-0d-u f-a1emMeHTHI.

1.6. DJIeKTpOHHAasi CTPYKTYpPa aTOMOB H I0JI0’KEHH e 3JIeMEHTa B IIePHOAMYECKON cucTeMe
MenneiaeeBa

@opMyaupoBKa NEPUOAMYECKOTO 3akoHa. CTpyKTypa MEpUOJUYECKOM CHCTEMBI 3JIEMEHTOB.
3aKOHOMEPHOCTH HM3MEHEHHMS B IEPUOAAX M TPYIIAX AaTOMHOIO pPAaWyCa, SHEPIMM HOHU3ALMNH,
CPOACTBA K DJJEKTPOHY, 3JIEKTPOOTPULATENBHOCTH, METAUIMYHOCTH U HEMETANIMYHOCTH,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHON CIIOCOOHOCTH aTOMOB, KHCIIOTHO- OCHOBHOW MPUPOJBI OKCHAOB U
TUIPOKCHUIOB.

1.7. Xumu4eckas CBA3b U CTPOCHHE MOJIEKYJI

CymnrHocTh 00pa30BaHUsI XUMHUYECKON CBSI3U. THUITBI XUMHUYECKOW CBSI3U: KOBAJCHTHAs, MOHHAS U
Metajuindeckasd. CymHOCTh 00pa3oBaHUS XMUMHUYECKOH cBs3M. (OCHOBHBIE  XapaKTEPUCTHUKH
KOBAJICHTHOM CBSI3U: JUIMHA JYHEPTrUU CBSA3M, BAJCHTHBIE YIUVIBl. 3aKOHOMEPHOCTHM HM3MEHEHHsS 3TUX
XapakTepUCTHK (B OJHOTHIHBIX coeAuHeHUsX). CrocoObl ONMCAHWS XUMHUYECKOW CBSI3U: METON
BAJICHTHBIX CBSI3¢ M METOJ MOJEKYISpHBIX opoOutaneii. OOMEHHBIM W JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHMUs KOBAJIEHTHOM CBs3M. HachlleHHOCTh, HANpaBIEHHOCTh, MOJSPU3ALUU U
KPaTHOCTh KOBaJEHTHOW CBs3u. [mOpummsarus aTtoMHbIX opOurtaneil. OCHOBHOE W BO30YKIEHHOE
coctosiHue aromMoB. OcHOBHBIE THIBI THOpuau3anuu. [IpocTpaHcTBEHHOE pPACHOIOKEHHE aTOMOB B
Mosekynax. MloHHas cBsi3b Kak NpPeAesbHBIN Clydail KOBaJIEeHTHOM CBsI3U. CBSA3b CTENEHU HOHHOCTH
CBSI3M C AJIEKTPOOTPHULATEIBLHOCTHIO ATOMOB, HEHACBIILIEHHOCTh M HE HAIIPaBJIEHHOCTb MOHHOM CBSI3U.
Metox MoJeKyIspHBIX opOutaneid. I[IpuHIMIBI 00pa3oBaHMs CBS3BIBAIOIIMX U Pa3phIXJIIOMINX
MOJIEKYJISIPHBIX OpOUTasei, mociae10BaTeIbHOCTh 3al0IHEHUS UX 3JIEeKTpOHAaMH ( Ha MIPUMEpPE MOJIEKYJ
¥ MOHOB 1-T0 ¥ 2-T0 IeproI0B MEPUOANIECKON CUCTEMBI 3JIEMEHTOB)

1.9. CTpoeHue BelieCTB B KOHACHCHPOBAHHOM COCTOSIHMH
OtnuuuTenbHble OCOOEHHOCTH Ta3000pa3HOr0 M KOHJEHCHUPOBAHHOTO COCTOSIHUE BEIIECTB.
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XuMmuueckas CBs3b B MeTaJUIax (Ha mpuMepe 00pa30BaHuUs KpUCTaJlIa HIeIOYHOro Metasuia). OCHOBHBIE
MOJIO)KEHUS  30HHOM  TeopuH. KpucTauimueckue  pemeTkd  METAIoB.  MEXMOJIEKYIISIpHOE
B3aUMO/ICICTBUE, BaH-IEP-BAIbCOBBIA CHIIBI. OpUEHTAIMOHHOE, WHAYKIIMOHHOE U JUCIIEPCUOHHOE
B3auMoIecTBUS. BogopoiHas CBA3b.

1.10. 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX MMPOLIECCOB.

DHepreTuka XWMHUYECKHX peakuuid. TepMmonuHamuyeckass cucrema. Ilapamerpel U (yHKIHS
COCTOSIHMSI CHCTEMBl. BHYTpeHHssi DJHeprusi CcucTeMbl. Terora W paboTel. [lepBbiii  3akoH
TEPMOJMHAMUKH.

Tennooii 3¢ ekt u suTanbnua. CTaHgapTHAs SHTAIBNHS 00pa30BaHMs BEUIECTB. 3akoH [ecca u
€ro MOCJIECTBUS. BhIunciaeHne TerioBoro 3ppexra XuMUIECKON PeaKIinuu.

OHTponus, €€ 3aBUCHUMOCTb OT MPUPOJIbI COCIUHEHUI U TeMiiepaTypbl. CTaHIapTHas SHTPONUS U
pac4y€T U3MEHEHHUsI SHTPOIIUU XUMUYECKOU pPEaKIUu.

Oneprust [m60ca n e€ uM3MeHeHUs B XMMHYECKUX peakiusax. CranmaptHas sHeprum [ uO6ca.
OmnpenenieHre BO3MOXHOCTH MPOTEKAHUS XUMUYECKON PEAKIIUU.

1.12. XumMn4yecKasi KHHeTHKA U KaTaJIu3

Knaccupukanuss  xumudeckux  peakuuii. KuHeTHueckne  XapaKTEPUCTHKH  TOMOTEHHBIX
TeTEPOreHHBIX XHMHYECKUX PEaKIM: CKOPOCTb, KOHCTAHTA CKOPOCTH. DakTopbl, BIMSIOLIME HA
CKOPOCTb XHMHYECKOM peakuuu. 3aKOH AEMCTBYIOLIMX Macc. BiusHue TemiepaTrypsl Ha CKOpPOCTb
XMMHYECKUX PEaKIMil. DHEeprus aKTUBAIIMU, aKTUBHBIE MOJICKYJIbl. Y paBHeHUE AppeHuyca. [IpaBuio
Bant-T'odda. 'omorennslii u rereporeHHslit karanus. [IpuMeneHne kaTaau3a B IPOMBIIUICHHOCTH.

1.13. XuMun4eckoe paBHOBecHe

OOpatuMbie ¥ HeOOpaTUMbIe XHUMHUYECKHE peakiuu. KoHCTaHTa XUMHYECKOTO pPaBHOBECHS.
®dakTopbl BIMSAOMIME Ha XuMuieckoe paBHoBecue. [Ipunuun Jle IllaTense-bpayna, ero 3nauenue ajist
OCYIIECTBJICHUSI XUMUYECKUX MPOIIECCOB.

1.14. PactBOpbI

Hucnepcusie cucteMbl. VctuHHBIE pacTBOpbl. CrocoObl BBIPAKEHHS COCTaBa PacTBOPOB.
PactBopuMoCTh BemiecTB. XuUMHYECKass TeopHus oOpa3oBaHUs pacTBOpoB. CoNBBATHI W THIPATHL.
Kpucramnoruapatel 1 ux cBoiictBa. OnpenesieHue cocTaBa paCTBOPOB METOJAOM TUTPOBAHUS.

1.15. Hea1eKTPOJIUTHI U 3JIEKTPOJIUTHI.

Teopuu JIEKTPONTUTHIECKON Jucconnaruu. Juccomuanus KuciaoT, OCHOBaHUM U coJieid. CTeneHp u
KOHCTaHTA JJICKTPOIUTUYECKON Tucconuanuu. 3akoH pasdasnenus OcTBanbaa. Pacuér KoHIIEHTparuu
HOHOB B pacTBope. CuiIbHBIE 3JIEKTPOJUTHI, OHATHUA 00 aKTUBHOCTH. MIOHHOE Mpou3BEACHUE BOBI.
Bongoponnsiii moxazarens. Meroabl OINpeAesieHUs KUCIOTHOCTH pacTBOPOB. KHCIOTHO-OCHOBHBIE
MHAUKATOPBI. ['maponu3 coneil. [Ipoctoid, cTyneH4aTsliii U MOJHBIA TUapon3. KoHCTaHTa U CTENEeHb
ruaponu3a. BiausHue pa3nudHbiX (HakTOPOB HA MPOTEKAHUS THIPOIH3A.

1.16. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE POLECCHI

Oco0eHHOCTH OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. CrTerneHb OKHUCIEHUS aroMa B
XUMHYECKOM coenHeHnU. OCHOBHBIC OKHCIUTENS U BOCCTAHOBUTENH. PaccTaHOBKa KOA(PPUITMEHTOB B
YpPaBHEHUAX peakuuid. BiusHMEe KUCIOTHOCTM pACTBOPOB HA NPOTEKAHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuuid. OKUCIUTEIbHO-BOCCTAHOBUTEIILHOE PAaBHOBECHE HA T'PAHUIIE «METall-
pactBop». [loHsTHE 00 351eKTpOIE, ABOMHOM AJIEKTPUUYECKOM CIIO€ U 3JEKTPOAHBIX MOTEeHIanax. Buis
an1ekTpooB. CTaHIApTHBI BOAOPOAHBIN 3JEKTpoA. V3MepeHHe dSIEKTPOAHBIX MOTEHLHUAJIOB.
VYpasuenue HepHcTa. DneKTpoaBKyIas cujia ¥ padoTa TalbBAHUYECKOTO 31eMeHTa Jlanmas-SAkoou.
O/1C u HanpaBlieHUs] OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUN.

1.17. D1eKTPOJIN3 BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

OcoOeHHOCTH pa3psiia MOHOB M MOJIEKYJ Ha 3JEKTPOJaX. DIEKTPOIU3 C PACTBOPUMBIM aHOIOM.
3akonbl Papanes. Boixog nmo Toky BemiectBa. [IpuMeHeHHE 3JIEKTPOJIM3a B MPOMBIILICHHOCTH U IS
3alIUThl OKPYKAOLIEN CPEIbI.

XHMHYeCKHeE CBOMCTBA METAJIJIOB M HX COeIMHEHU

Meramnsl B Ilepuonnueckoii cucreme snementoB .M. MenneneeBa. B3auMozaeicTsue MeTamioB ¢
BOJIOM, KMCJIOTaMU U 1IenodaMu. BzaumozeiicTBue MeTaioB ¢ HeMeTtauiamMu. CBOMCTBA U MOJTy4YeHUE
OKCHJIOB, TUJIPUJIOB, CYJIb(HUI0B U KapOUJIOB METAIIJIOB.

1.18. KoMmmjieKkcHEIE cCOeIMHEHUS METaJLJIOB,



CrpoeHue 1 HOMEHKJIAaTypa KOMILIEKCHBIX coelMHeHu. [loyuenre u ycTOMUMBOCTh KOMILIEKCHBIX
COCIMHEHUII B BOJHBIX pacTBopax. KOHCTaHTa HECTOMKOCTHM KOMILJIEKCHOIO HOHA. XUMHUYECKHE
CBOWCTBAa KOMIUIEKCHBIX coeauHeHui. [Ipupona XMMUYECKOW CBSI3M B KOMIUIEKCHBIX COMHEHUAX IO
METOJly BaJICHTHBIX CBsi3ed. BnusHue mons nurannoB. KapOoHUIIbHBIE KOMIUIEKCHI METaUIOB M HX
ctpoenue. [IpuMeHeHrne KOMIIEKCHBIX COSIMHEHUI B METaTyprUu.

Tpernii  cemecTp
2.1.BBogHoe 3aHsiTHE
DKCIIEpUMEHT B XUMUH. XUMHUYECKas IMOCYy/1a, PEaKTUBBI 1 00opynoBanue. OCHOBHEIE TIpaBuiia PaboThI
B XMMHUYECKOH 1a00paTOpUU U TEXHUKA OC30TTaCHOCTH.
2.2 JlabopaTopHasi pa6ora. CocTtaB pacTBOPOB.
CrocoObl  pacuéra 3amaHHOW KOHIEHTpamuu. OmnpeaeneHUe IUIOTHOCTH pacTBopoB. Criocob
OTIpe/IeNICHUs] COCTaBa MPUTOTOBJIEHHBIX PAaCTBOPOB. THUTPUMETPHUYECKOE OIpe/ieJIeHHe COCTaBa
MIPUTOTOBJIEHHOTO PAcTBOpA.
2.3 JlabopaTopHasi pa6oTa. Peakiiuu okucjaeHHus - BOCCTAHOBJIEHHSI.
CreneHb OKHUCIEHUS AaTOMOB XHUMUYECKHX COEIUHEHHH. OCHOBHBIE OKHCIUTENEH BOCCTAHOBHUTEIIA.
Bnusinue xapakrtepa cpelbl Ha OKHCIUTENIbHYIO CIIOCOOHOCTh NEpMaHraHata Kanus. J{BoHcCTBeHHas
MPUPOJIa MEPOKCHIA BOJOPOAA.
2.4.J1adopaTopHas pabora. Bonopoanslii mokasarenb. I'maposn3s coJiei.
Juccounanus pacTBOPEHHOIO BEIIECTBA M MOJIEKYJ BOAbl. BomopoaHslil mokaszarenb. Pacuér u
AKCIIEPUMEHTAJILHOE OIpEe/IeICHHE KOHIIEHTPAIl HOHOB BOAOPO/a U HOHOB B BOJIHOM PAacTBOPE.
I'maponus coneil. OCHOBHBIE TUIBI THAPOJIM3a cojieil. BiusiHue Temmeparypsl, pa30aBieHUS U
KHUCJIOTHOCTH pacTBOpa Ha MPOTEKAHHE TUIPOIIU3A COJIEH.
2.5.JIaboparopHasi padora. XuMHU4YecCKHe CBOICTBA COeIUHEHUI MeTAJJIOB.
DKCIepuMEHTAIbHOE U3YYeHHE KHCIOTHO-OCHOBHBIX CBOWCTB OKCHAOB M THAPOKCUIOB METAIJIOB,
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEAMHEHUN METAILIOB.
2.6.JIaboparopHasi padora. XuMH4YecKHe CBOICTBA COeIUHEHUI MeTAJJIOB.
DKCNEepUMEHTAIBHOE U3yYEHUE KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M THIPOKCHUIOB METALIOB U
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEIMHEHUI METAILJIOB.
2.7. JlabopaTopHasi padota. XuMnuyecKkass KHHETHKA U KaTaJu3.
CKOpOCTh M KOHCTaHTa CKOPOCTH XUMUYECKUX peakiuii. [ OMOreHHbIE U TETEPOTreHHbIE PEAKIIUH.
Bnusgnue temnepaTypsl, KOHUEHTPAUUU PEATUPYIOMIMX BEIIECTB U KaTAIM3aTOpa Ha CKOPOCTh
XUMHYECKHUX PEaAKIUi
2.8. JlabGopaTopHas paboTa. DJIeKTPOAHbIE MOTEHUMAJIbI M JIEKTPOABHKYIIAS CHJIA
rajJibBaHN4ecKOro 3JeMeHTa.
Bo3HukHOBEeHHME CKayKa 3JEKTPOHHOTO MOTEHIMANIA U €ro u3MepeHue. BogopoaHbii 5IekTpo, mKaia
CTAHJIAPTHBIX  AJIEKTPOAHBIX TMOTEHIMAIOB. [‘asbBaHMuYecKUil d3ieMeHT, omnpexaenenune IJ(C
raJbBaHUYECKOTO 3JIEMEHTA. XJIOPUA-CEPEOPSHBIA 3MEKTPoA. Pacu€r 31eKTpOaHBIX MOTEHIHAIOB U
OJIC rabBaHUYECKOI'0 JIEMEHTA.
2.9.JIadopaTopHas padoTa. JJ1eKTPOJIN3 BOAHBIX PACTBOPOB.
DIIEKTPOAHBIE peaKnK pH AekTponuse. [locienoBaTeabHOCTh pa3psija KATHOHOB METAJIIOB B
paciuiaBax ¥ pacTBOpax 3JEeKTPOoIuTOB. KolnuecTBEHHbIE 3aBUCUMOCTH MPU JIEKTPOJIN3E, BHIXOJ]
10 TOKY.
DIEKTPOJIN3 PACTBOPOB C HEPACTBOPUMBIM M pACTBOPUMBIM aHOJOM, OIPEIeNICHHUE BbIX0/1a 10
VOHY IPH BBIAECIECHUN METAJIA U3 PACTBOPOB
5.00pa3oBaTe/ibHbIE TEXHOJIOTHH
Meroanka mnpenoaaBaHusi JUCHUIUIMHBL «XUMHS» U peanu3anus KOMIETEHTHOCTHOTO MOJAX0/a B
U3JI0’KEHUU M BOCIIPUATUM MaTepuaja MpeaycMaTprUBaeT UCIOIb30BaHUE AKTUBHBIX U MHTEPAKTUBHBIX
dbopM TpOBENEHUS TPYIMIOBLIX, HHAWBHUIYAIbHBIX, AayJUTOPHBIX 3aHSATUH B COYCTAHUH C BHE
ayIUTOPHOM paboThl ¢ T1enpl0  (GOPMHUPOBAHUS U  Pa3BUTUA NPO(ECCHOHATBHBIX  HABBIKOB
oOyJaronuxcsi:
- TMOJTOTOBKA M BHITIOJIHEHUSI TA0OPATOPHBIX paboT B JabopaTopuu BY3a,



- MpOBEACHUE MHTEPAKTUBHBIX 3aHATUN MO MPOLEAYpE NOATOTOBKU K MIHTEpHET-TeCTUpOBaHUU
Ha caiitax |-exam.ru, fepo.ru.,

- NPOBEJICHHE KOHTPOJIBHBIX JTOMALIHUX padoT,

- mpoBeaeHus cobeceoBaHue MO TaO0OPaTOPHBIM paboTaMm.
VYaenbHbII Bec 3aHATUS TMPOBOJUMBIX B HWHTEPAKTHBHBIX (OpMax oOmpeleneH TJaBHOM LeNbio
0o0pa3oBaTeNnpHON MPOrpaMMbI, OCOOCHHOCTHIO KOHTHHTEHTa OOYdYalIIUXCS U COACpKaHUEM
OUCHUIUIMHBL «XUMHS» U B LEJIOM [0 JUCHUIUIMHE cocTaBisieT 33 % ayauTOpPHBIX 3aHATUH.
JlekIOHHBIE 3aHATHUS COCTABISAET 67 % OT ayAUTOPCKUX 3aHATHI.

6. OueHo4YHbIe CPeCTBA IJIA TEKYIIEr0o KOHTPOJISl YCIIEBAeMOCTH, POMEKYTOYHOH aTTecTalluu
10 UTOTraM OCBOEHHUS IMCUMILIUHBI M y4eOHO-MeToAnYecKoe obecneueHue cCaMoCTOATeIbHOM
padoThI CTYIEHTOB

B mporiecce 00ydeHHS UCMONB3YETCs CIAEAYIONINE OIIEHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS

YCIIEBAEMOCTH M TPOMEKYTOUYHOM aTTECTAllUHU:

Bo BTopoM cemectpe:

-BBINIOJTHEHUE U 3alMTAa KOHTPOJIbHBIX JJOMAITHUX 3aJaHUM.

B tperpeMm cemectpe:

-TIOJITOTOBKA , BHITIOJTHEHHE U 3aIIUTAa JJA0OPATOPHBIX padoT.

-TIPOBEJICHUE UHTEPAKTUBHBIX 3aHATUN 1O MOATOTOBKE K MHTEPHET-TECTUPOBAHMIO HA caifte |-exam.ru,

fepo.ru.

OO6pa31bl JOMANTHUX KOHTPOJIBHBIX 3aJaHHM ISl POBEICHUS TEKYIIET0 KOHTPOJIS, BOIPOCHI U 3a/1a4u

JUTS TIOATOTOBKH K dK3aMeHY U 00pa3el] 2K3aMeHAIlMOHHOTO OuiieTa npuBeaeHs! B [Ipunoxennn 2

6.1. ®oH OLIEHOYHBIX CPEACTB JIsl MPOBEACHUS MPOMEKYTOUYHOI aATTECTANMU 00y4AIOIIUXCS
10 JUCUMILIMHE (MOIYJIIO0).

6.1.1. TlepeyeHh KOMIETECHIIHIA C YKa3aHUEM 3TANOB UX (OPMHUPOBAHUS B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHON TPOTrPAMMBI.

B pesynbTare ocBOCHUS TUCIUTITHHBI (POPMUPYIOTCS CIEAYIONNE KOMITETCHIIUU:
B pe3yabTarte ocBOeHusI

Kon . IMepeyens NIaHUPyeMbIX pe3yJbTATOB
00pa3oBaTeJbHOI MPOIrPaMMBbI
KOMIIETeHIIN T . 00yJeHHUsl MO0 THCIHUTLINHE
o0yyarouuiicsi 10JKeH 00J1a1aTh

OIIK-1 CrocoOHOCTEIO peraTh 3a1a9u 3HATh:  OCHOBOIIOJIATAIONINE  TCOPETUUCCKUE
po(ecCHOHATBHOMN NEATEIBHOCTH, MOJIOKEHUS, TMPEAYCMOTPEHHBIE  IMPOrPaMMOW
MPUMEHSISI METOJIbI MOJICIIMPOBAHNS, JTUCLUIUTMHBI, POJIb W 3HAYCHHWE OCHOBHBIX
MaTeMaTHYECKOTO aHaJIH3a, 3aKOHOB €CTECTBCHHOHAYYHBIX JIUCIUILIVH,
€CTCCTBCHHOHAYYHEIC H yMeTh:  WCIONB30BaTh  OCHOBHBIE  3aKOHBI
OOIICHHKECHEPHBIC 3HAHUS €CTCCTBCHHOHAYYHBIX  JUCIMIUIAH,  METOIbI

MaTeMaTHYeCKOT0  aHalmu3a  JUIsi  pelleHHs
(hyHIaMEHTAITBLHBIX OOIIEHHKEHEPHBIX 33]1a4;
BJIAJIeTh: METOJJaMH MaTeMaTHIECKOTO aHAlIN3a U
MO/JICITUPOBAHUS (hyHIaMEHTaIbHBIX
0OIIEeNHKCHEPHBIX.

B mpouecce ocBoeHusi 00pa3oBaTENbHON MPOrpaMMbl JaHHBIE KOMIETEHLUH, B TOM YHCIE HX
OTJIeNIbHbIE KOMITOHEHTBI, (POPMUPYIOTCS IOATAIHO B XOJE OCBOEHUS OOYyYaIOIIMMHUCA IHUCUUIUIMH
(Momyrneit), IpakTUK B COOTBETCTBUM C Y4YEOHBIM IUIAHOM W KaJICHAAPHBIM TrpaduKoM ydeOHOro
mpotrecca.

6.1.2. Onucanue moka3arejeil U KpUTepHeB OLIEHUBAHUS KOMIeTeHIUii, opMUpyeMBbIX MO
UTOraM OCBOEHMSI JMCIHUIIHHBI (MOAYJIf), ONMCAHUE IIKAJ OLleHUBAHUSA.

[Tokazarenem OILIGHWBAaHUS KOMIIETEHIIMH HA PA3JIMYHBIX JTamax UX (QOPMHUPOBAHUS SBISETCS
JTOCTHKEHHE 00YJaIONMMHUCS TNIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHUS MO TUCIUTUINHE (MOIYIIIO).



OIIK-1 CniocooHocTh pemiath 3a1a4u npogeccHOHATLHOM 1esITeIbHOCTH, IPUMEHSISI METOIbI MO/IeJIHPOBAHUSI,
MaTeMaTHYeCKOro aHaJM3a, ecTeCTBEHHOHAYYHbIe U 001eMHKeHepHble 3HAHHS

Kpurtepun onenuBanus

IToxka3arenn
2 3 4 5
3HATD. OO6yuarommiics OO6yuarommiics OO6yuarommiics OOGyuarommii
OCHOBHBIC JEMOHCTPUPYET MOJIHOE | AEMOHCTPUPYET JEMOHCTPUPYET cA
XUMHHCCKNE OTCYTCTBHUE WIH | HETIOJHOE YaCTUYHOE JIEMOHCTPUPYET
izigizlmepﬁoc;l HE/I0CTaTOYHOE COOTBETCTBHE COOTBETCTBHE ) HIOJTHOE
- Tmoppe | COOTBETCTBUC TpeOOBaHUAM CIICAYIOIIMX 3HAHUH: | COOTBETCTBHE
pelleHnst Ui TpeOOBaHUAM CIIEAYIOUIMX 3HAHMH: | OCHOBHBIX TpeOOBaHUAM
WX BBISIBIICHUS | CIEIYIOLINX 3HAaHWH: | OCHOBHBIX XMMHUYECKHUX 3aKOHOB | CIEAYIOIINX
OCHOBHBIX XMMUYECKHUX | XMMHUYECKHX 3aKOHOB | M 3aKOHOMEPHOCTEH, | 3HaHUIl:
3aKOHOB M| M 3aKOHOMEPHOCTEH, | TUTIOBbIE  PEIICHUsI | OCHOBHBIX
3aKOHOMEPHOCTEH, TUIIOBBIC peleHus | UIsl UX BBISBICHUS, XUMHUYECKHX
TUTIOBBIC PEIICHUSI [UT | JUISl UX BBISIBICHUSI. HO JIOITYCKAIOTCS | 3aKOHOB u
UX BBISBJICHUS JHomnyckatores HE3HAYUTEIIbHBIC 3aKOHOMEPHOCTE
3HAYUTENIbHbIE OLIMOKH, i, THUIIOBBIE
OLIMOKH, POSIBIAETCS | HETOYHOCTH, peleHus g ux
HEI0CTaTOYHOCTb 3aTpyAHEHUS Iy | BBISIBICHUS,
3HaHUH, 1O  psny | AHATUTUYECKUX CBOOOJHO
nokasarese, OTepaLusX. orepupyer
oOyyaromuics nproOpeTeHHBIM
UCTIBITHIBACT U 3HAHUSIMU.
3HAYUTENIbHbIE
3aTpyIHEHUS npu
ONEpUPOBAHUN
3HAHUSMH.
yMeThb. OOyuaromumiicss  He OO6yuarommiics OO6yuarommiics OO0yuarommii
BBIOMpATh U | ymeer W B | IEMOHCTPUPYET JEMOHCTPUPYET cs
TIPUMCHATE HEJIOCTATOYHOM CTENEHH | HETOJIHOE YaCTUYHOE JIEMOHCTPUPYET
METOET yMeeT  BBIOMpaTb U | COOTBETCTBHE COOTBETCTBHE MIOJTHOE
peleHus . .
THIOBbIX 3amay | TPHMEHAT METO/bI CIICAYIOIIMX YMEHHUH: | CIEeQYIOUMX YMEHHUH: | COOTBETCTBUE
B oGnacTy | PEIIEHH TUTIOBBIX | BBIOMPAThH u | BEIOUpaTh U | CIeAYIOIIHNX
XUMHUU; 3aja4d B 00J1aCTH XMMUHU | IPUMEHATH ~ METOABI | IPUMEHSITh  METOJbl | YMEHHUI:
pereHus TUTOBBIX | PELIEHU  THUIOBBIX | BBIOMPATh u
3aqady B o0yacTH | 3a1a4 B OOJACTH | MPUMEHSTH
XUMHH. J{oIycKaroTCs | XUMHH. YMeHus | MeToabl
3HAYUTENIbHbIE OCBOCHBI, HO | pereHus
OLIMOKH, IPOSIBIAETCS | JOMYCKAIOTCS TUIIOBBIX 337124 B
HEI0CTaTOYHOCTb HE3HAYUTEIIbHBIC 00/1acTH  XUMHH
YMEHUH, 1O  psny | OmHOKH, CoboaHo
nokasareJse, HETOYHOCTH, onepupyer
oOyyaromuics 3aTpyAHEHUS npu | IPUOOPETEHHBIM
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HCTBITHIBACT AHAIUTUYECKUX 51 YMEHUAMY,
3HAYUTEIIbHBIE orepanusix, NIPUMEHSET UX B
3aTpyAHEHUA IIpYU | IEPEHOCE YMEHUM HA | CUTYyalHsIX
OIlIEpUPOBAHUU HOBEIE, MOBBIILIEHHON
YMEHUSIMA TIpU  UX | HECTaHJAAPTHBIE CJIO’)KHOCTH.
[IEPEHOCE Ha HOBLIE | CUTYaLHH.

CUTYAaIlUH.
BJIaJI€Th: OOyuarommiicss — He OO0yyvarommiics OObyyvarormmiics OO0yyarorwmii
HaBbIKaMH BJIAOEET WA B | BIaJ€EET HaBBIKAMH | YACTUYHO BJIAJECET | C4 B  IOJHOM

XUMHYCCKOIro HEeJOCTAaTOYHOH CTECHEHHU | XUMUYECKOI'O HaBBIKAMH 00BEME BIIajieeT

aHalln3a B | Bmageer HAaBBIKAMHU | aHAIM3a B O00JACTHA | XUMHAYECKOIO HaBbIKAMHU

obnactu XUMHYECKOI'0 aHaIn3a B | METAIYPIUUECKUX aHanmM3a B 00acTu XUMHUYECKOTO

METAJUTypIuieC | oOnacTu IIPOLIECCOB. MeETaJUIyPTrHIECKUX a”Ham3a B

KHX IIPOLIECCOB | MeTaUTyprHYEeCKUX OO0yygarommiics npoueccoB. HaBbiku | o6mactu

IIPOLIECCOB HCIIBITBIBAET OCBOCHBH, HO | METaJIyprU4ecK
3HAYUTEIbHBIE JIOIyCKAKOTCSI AX  IIPOLIECCOB,
3aTpyIHEHUS IpU | HE3HAYUTEIIbHBIE CcBOOOTHO
MPUMCHCHUY HABBIKOB | OIIMOKH, [IPUMEHSET
B HOBBIX CUTYyallUsX. HETOYHOCTH, [IOJIy4YE€HHBIE

3aTpyAHEHUS IIpYA | HABBIKU B
AHAIUTUYECKUX CUTYyalUsIX
ornepanusx, MOBBIIIIEHHOU
MEPEHOCEe YMEHUHN Ha | CIOKHOCTH.

HOBBIC,
HECTaHJapTHBIE
CUTYyalLUH.

a.lllkanbl oueHMBaHus pe3yJbTATOB MPOMEKYTOYHON aTTeCTAllMM M UX ONHMCaHUe:
®opMa NPOMEKYTOUHON aTTeCTAlUM: 3a4€T.
[TpomexyTounble arrectanuu oOydaromuxcss B (opme 3auéra MPOBOAUTCS IO pe3yiabTaTam
BBITIOJIHEHUSI BCEX BUAOB YYEOHBIX pPalOT, MPEIyCMOTPEHHBIX Y4YeOHBIM IUIaH MO JAUCHUILIAHE
«XUMHS», TIPU ATOM YUHUTHIBAIOTCA pPE3yJbTaThl TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH B TEUEHHUE
cemectpa. OIeHKa CTENEHH JOCTIKEHHMS OOYYaIOUMMHCS IJIAHUPYEMBIX DPE3yJIbTaTOB OOydeHHUsS IO
JTUCHUIUIMHE TPOBOJUTCS MPENoiaBaTeNeM, BEAYIUM 3aHATHS M0 JUCLUILIMHE METOJAOM IKCHEPTHBIX

OLICHKH. ITo utoram aTTeCTallii B BHUJC 3a4éTra 1o JUCHUITIIIMHC BBICTABJIACTCA OLCHKA «3a4TCHO» HUIINU

«HE 3a4YTCHO».

K nmpomexyTouHbIi aTTecTallK JOIYCKAeTCs TOJIBKO CTYJCHTHI, BHIIOJHUBIINI BCE BUABI YyUEOHOM
paboThl, MPOCMOTPEHHBIE pabouel MporpamMmbl MO JAUCHUIUIMHE «XHUMHUS»: BBITOJHUIN KOHTPOJIBHOE
JIOMalIHee 3a1aHusl.




HIxaJia oneHUBaHUA

Onucanue

3a4TCHO

BrimonHeHsl Bce BUIBI Y4eOHOW HArpy3ku, MpelyCMOTPEHHBIE
yueOHBIM T1aHOM. CTYJEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHHI, HAaBBHIKOB TPHUBEICHHBIMH B TaONHIIAX TOKa3aTeleH,
ONEepUPYET NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMHU, HaBBIKaAMH,
MPUMEHSAET UX B YCJOBHUSX MOBBIIIEHHON ciioxHOCTH. [Ipum 3TOM
MOTYT OBITh JOMYILEHbl HE3HAYUTENbHbIE OMIMOKH, HETOYHOCTH
3aTpyAHEHUS MPU AaHAIUTUYECKUX OINEpalusX, MepeHOoce 3HAaHUU U
YMEHUW Ha HOBbIE, HECTAH/IAPTHBIE CUTYaLlUH.

He 3auteno

He BbimonHeno oauH win Oosiee BHIOB Y4eOHOH paboOTH,
MPEeIyCMOTPEHHBIE Y4eOHBIM IUTaHOM. CTYOEHT HEeMOHCTPUPYET
HEMOJIHOC COOTBETCTBUE 3HAHWW, YMCHHA, HABBIKOB IPUBEICHHBIM
B TabnuIe MOKa3aTenel, MOMyCKAITCS 3HAYUTENbHBIC OINUOKH,
MPOSIBIIICTCS OTCYTCTBUE 3HAHWMA, YMEHUH, HABBIKOB IO DSy
MOKa3aresei, CTYACHT HWCHBITHIBACT 3HAUUTENBHBIE 3aTpPyTHEHUS
MIPH ONEPUPOBAHUHU 3HAHUSAMU W YMCHHSMH TPH HX TEPEHOCE Ha
HOBBIC CUTYaIUH.

IIxanel oeHMBAHUA Pe3yJIbTATOB IPOMEKYTOYHOMH aTTeCTALMU U UX ONIHCAHHUE:
®opMa NPOMEKYTOUYHOM ATTECTALUM: IK3aAMEH.

[IpomexxyTouHast arrecTanudu oOydarommxcs B (GopMe 3K3aMeHa MPOBOIUTCS IO pe3yibTaTraM
BBITIOJTHEHUSI BCEX BHJIOB Yy4eOHOW palOThl, MPEIyCMOTPEHHBIX Y4YEOHBIM IJIAHOM IO JaHHOMN
OUCHUIUIMHE, TIPU 3TOM YUYUTBIBAIOTCS PE3YJIbTAaThl TEKYILIEIO KOHTPOJS YCIIEBAEMOCTHM B TEUEHUE
cemectpa. OneHKa CTENeHU NOCTHKEHHUS OOydalolMMUCS IMIAHUPYEMbIX PE3yJIbTaToB OOY4YEHHS IO
JUCLUILIMHE IIPOBOAUTCS MPENOJaBaTENeM, BEAYIIUM 3aHATUS 110 JUCLMILUIMHE METOJIOM IKCIEPTHON
ouieHkH. [1o uroraM mpomMeXKyTOYHOM aTTECTallMK MO JUCLUUIUIMHE BBICTABIIAETCS OLIEHKA «OTJIUYHOY,

«XOpOouIIo», «KyAOBJICTBOPUTCIILHO» UJIN «HCYIOBJIICTBOPUTCIIBHOY.

K npomexxyTouHO#M aTTecTaliu AOMYCKAIOTCS TOJBKO CTYIEHTHI, BHITOJHUBILINE BCE BUJIbI yUeOHON
paboThI, IpeaycCMOTpeHHBIE pabodeli MporpaMMon 1Mo AUCIUILIUHE «XHUMHUS: BBHITIOTHWIN U 3aIIUTHIH

nabopaTopHbIE pabOTHI.

[MIxaja oneHnBaHuA

Onucanue

O1ianyao

BrimonHeHnsl Bce BHUABI yueOHOH paboThl, MpeaycMOTpPEHHBIE
yueOHbIM M1aHOM. CTyJIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB TIPUBEIECHHBIM B TaOIWIaX IOKa3aTelsM,
orepupyeT NPUOOPETEHHBIMH 3HAHUSAMH, YMEHHUSIMH, HaBBIKAMHU,
MIPUMEHSAET UX B CUTyalUsAX IMOBBIIIEHHOW CIOXKHOCTU. [Ipu 3TOM
MOTYT OBITh JOMYIIEHbl HE3HAUYMUTENIbHBIE OLIMOKH, HETOYHOCTH,
3aTpyAHEHUS NPU aHAIMUTHYECKUX OINEepalusx, MEPEeHOCe 3HAaHUU U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYaLUH.




BrimonHeHnsl Bce BHABI yueOHOH paboThl, MperycMOTpPEHHBIE
yueOHbIM M1aHOM. CTyJIEeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HABBIKOB INPUBEAECHHBIM B TaOIMIAX IOKA3aTeNlsIM, HO
JIOMYCKAIOTCSl HE3HAYUTENbHbBIC OUTMOKH, HETOYHOCTH, 3aTPyJHECHUS
P aHAIUTHYECKUX OIEpalusaxX, MEPEeHOCEe YMEHUN Ha HOBBIE,
HecTaHAapTHble  cuTyanuu.  OmnepupyeT  NPHOOpPETEHHBIMU
3HaHUAMHU, YMEHHUAMU, HABBIKAMH, IIPUMEHSAET UX, AOIYyCKas MpHU
3TOM HE3HAYUTEJIbHBIC OIINOKH.

Xopomuio

BrimonHensl Bce BUIbl yueOHOW palbOThI, MPEIyCMOTpPEHHBIE
yueOHBIM T1aHOM. CTYJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
VY 10BIETBOPUTETBEHO YMEHHI, HAaBBIKOB TMPUBEIACHHBIM B TaOIHIIAX TMOKA3aTENsIM, MPHU
9TOM  JOMYCKaeT 3HAa4YUTeNbHblE  OMIMOKH, JEMOHCTPHUPYET
HEJIOCTAaTOYHOCTh BJIQ/ICHHS HABBIKAMU IO PAJlY ITOKA3aTeNeH.

He BemomHen oauH wim Ooyiee BHIOB Yy4eOHOH pabOTHI,
MPETYCMOTPCHHBIX Y4eOHBIM IIaHOM. CTyIEHT JEeMOHCTPUPYET
HCIIOJIHOC COOTBCTCTBUEC 3HaHHI>'I, yMeHHfI, HABBIKOB HpI/IBGI[eHHBIM
B Ta0JIMIIaX TIOKAa3aTeNIsIM, JOIMYCKAIOTCS 3HAYUTEIbHBIC OIINOKH,
MPOSIBJISICTCS. OTCYTCTBUE 3HAHWM, YMEHMH, HABBIKOB II0 Py
MOKa3aTese, CTYJACHT HWCHBITHIBACT 3HAYMTENBHBIC 3aTPyTHCHUS
IIpU ONEPUPOBAHUU 3HAHUSAMHM U YMEHHUSAMH IIpU UX IIEpEeHOCE Ha
HOBBIC CUTYaIUH.

HeynosnersopurenbHo

DoHIbI OLIEHOYHBIX CPeICTB npeacTaBiaenbl B [Ipuiioxkenun 2 k padoyeii nporpamme.
7. YueOHO-MeTOAMYEeCKOe U MHGOPMAIIHOHHOE 00eceuyeHue
. Ocnoenas numepamypa.

1. Xumus: y4eOHMK M TMPAKTHKYM Ui OpHKiIagHoro OakamaBpuara / T.B. MaprteiHoBa, U.B.
AprtamonoBa, E.b. 'onynos — M.: 3aarensctBo Opaiit, 2015. — 394c.

2. MapteinoBa, T.B. Ilpaktukym mo HeopraHwdeckoil xumum [DnektpoHHBIH pecypc]/ T.B.
MapTtsiHOBa; 1o pell. aBTopa.- M.: YHuBepcureT MamuHoctpoenus, 2013. — 60c. (Ne2828). —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog
LononnumenvHnasn aumepamypa:

1. T'munka H.JI. O6mas xumus. M. FOpaiit, 2012. — 898c.

2. 3anmaum u ynpaxHenus no obmeit xumuu / H.JI. I'muaka — M.: uznatensctBo «kKHOPYCy, 2012.
—240c.

3. MapreiHoBa, T.B. 3amanus mist caMOCTOATENbHOM paboThl: yueOHOe mocobue [DIeKTPOHHBIN
pecypc]/ T.B. MapteiHoBa; mox pea. aBtopa.- M.: MITY «MAMW», 2011. - 117c. —
URL.:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. Axwmeron, H.C. O6mas u Heopranuueckass XuMmusl. [ DJIeKTPOHHBIN pecypc] — DIeKTpoH. AaH. —
CIIG. : Jlans, 2014. — 752 c. — URL. http://e.lanbook.com/book/50684.

5. Axwmeros, H.C. JlabopaTopHble U ceMHHApCKUE 3aHATHS MO OOIIeH W HEOPraHUYECKOW XHUMHH.
[Onextponnslii pecype] / H.C. Axmeros, M.K. Azu3zoBa, JI.U. bansiruna. — DneKTpoH. 1aH. —
CII6. : Jlans, 2014. — 368 c. — URL.: http://e.lanbook.com/book/50685
Ilpoecpammmnoe obecneuenue u uHmepHem-pecypcyl.

- http://chemistry-chemists.com/chemister/chemie.htm - kauru o BceM pasaenam XUMHH,
- http://www.alleng.ru/edu/chem9.htm - y4eGHbIi MaTepuan AJis CTYICHTOB 10 XUMHH
8. MarepuajbHO-TeXHHYECKOE o0ecreyeHne THCIIUNIUHbI
Jl1is mpoBeieHHsI Ta0OpaTOPHOTO MPAKTUKYMa Ha COBPEMEHHOM YPOBHE IPH BBITIOTHEHUHT
Ja00paTOPHBIX PabOT MPETyCMOTPEHO MCIIOIb30BAHUE CIICIYIONIETO 000Dy I0BaHHUS
1. HMuctummsrop 1-20.
2. Amnanutuueckue Becsl BJIP-200.
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3. Becor BJITK-50.

4. BpIIpsIMUTENH MTOTYTPOBOHUKOBHIH.

5. MuninaMnepMmeTpal.

6. TepmomeTpsl.

7. DNEeKTpOIN3EpHI.

8. pH-merp-uoHOMeETpHI «DKCIIEPTY.

9. KoHaykTomeTp «DKCmepT»

10. TepmocTaThl BOASIHbIE

11. I1K Pentium 4-1

12. CrexistHHas XUMHUYECKas Mocynaa (CTakaHbl, KOJIObI, MEPHbIC [IMIUHIPHI, OIOPETKU U
Jp.) METaJNINYECKUE IITaTUBbI, XUMHUYECKHE PEaKTUBBI.
VYuebnas nadoparopus HOLL "Xumbuorex" (ayx. I[1IK 529) o6opynoBana
XHUMHUYECKMMH CTOJIAMH, BRITSDKHOMN BEHTHIIAIMEH, CHA0KeHA BOJIOH U
AIIEKTPUUYECTBOM.

9. MeToauyeckne peKOMEHIAUHU IJIs1 CAMOCTONATEIbHOI padoThI CTY1€HTOB

YcnenHoe u3ydeHne Kypca TpeOyeT MOCeIIeHHs JIeKIUi, akTUBHOW paboThl Ha TabOpaTOPHBIX
paboTax, BBIMIOJIHEHUS BCeX YYeOHbIX 3aJaHUM mpernojaBaTessi, O3HAKOMJIEHHS C OCHOBHOM U
JOTIOJIHUTEIBHON JTUTEPATYpOr. BO BpeMs JIEKLUHU CTYACHT JOJDKEH BECTHU KPaTKUM KOHCIHEKT. Jloma
CaMOCTOSITENIbHO paboTasi C KOHCIEKTOM, CTYAEHTY HEOOXOAMMO IOMETUTh MaTepHualbl, KOTOpbIE
BBI3BIBAIOT 3aTPyAHEHUS s moHuUMaHusA. llpu 3ToM oOydaromuiics MODKEH HAMTH OTBETHI Ha
BOIIPOCHI, UCHOJB3YS pEeKOMEHIyeMylo juteparypy. Eciu emy camomy He yhaercs pa3oOpaThCcsi B
Matepuaie, Heo0X0aAuMo c(hOPMYIHPOBATH BOIPOCH! M OOPATUTHCS 332 TIOMOIIBIO K MPETOAaBATEN0 Ha
KOHCYJbTallMM uiu Omkaiimeil nekuuu. OOydaromeMycsi HEOOXOAUMO PEryJsipHO OTBOAUTH BpeMs
IUIE TIOBTOPEHHS] TPOWUICHHOTO MaTepuana, IMpOBepss CBOM 3HAHUS, YMEHUS M HaBBIKM 11O
KOHTPOJIbHBIM BOIIPOCAM.

JlaGopaTtopHble pabOTBHl COCTAaBIAIOT BAXKHEHIIYI0 YacTh NPO(EecCHOHAIBHOM IOATOTOBKU
cTyneHToB. OHM HampaBiieHbl Ha HKCHEPUMEHTAIbHOE MOATBEPKICHUE TECOPETUUYECKUX MOJIOKEHUN U
¢dopmupoBaHue YIEOHBIX B MPO(ECCHOHATBHBIX MPAKTUYECKUX YMEHUH.

CTyneHT caMOCTOATEIbHO, MOJIb3YSICh METOAUYECKUMU PEKOMEHIAIUSIMU, 0hOpMIISET:

- 3aryiaBue, B KOTOPOM YKa3bIBa€TCsl Ha3BaHME JIAOOPAaTOPHON pabOTHI U €€ MOPSAKOBEII HOMED;

- I1eJIb paboTHI;

- 000pyIOBaHKE U PEAKTHUBHI;

- coZiepKaHue paboThI;

- IOPSIIOK (TIOCIIEIOBATENLHOCTD ) BBIIOJTHEHUS PA0OTHI;

- MpaBWJIa TEXHUKW O€30MaCHOCTH M OXPaHbI TPYy/Ia M0 JaHHOU padoTe (1Mo HeoOXOAMMOCTH);

- o0uIre mpaBuiIa K 0hOPMIICHHUIO Ta00OPaTOPHON PaOOTHI.

Kaxxapiif cTyeHT JoMIKeH caM IUIaHUPOBAaTh CBOIO CAMOCTOSITENIbHYIO PabOTy, HCXOS U3 CBOUX
BO3MOYKHOCTEH M NMPHOPUTETOB. DTO CTUMYJIHUPYET BHINOJIHEHHE pabOThI, CO3/aeT Oosiee CIIOKOMHYIO
00CTaHOBKY, YTO B UTOT'€ MOJIOKHUTEIHHO CKa3bIBAETCS HA YCBOCHUHU MaTepHuaa.

Baxno momHee ydecTh 00CTOATENbCTBA CBOEW pabOTHI, YSACHUTH, YTO SABISETCS TJIaBHBIM Ha
JAHHOM JTalle, KaKylo IOCJIeJOBaTeIbHOCTh PabOThl BBIOpATh, YTOOBI BBINOJHUTH €€ Jydllle M C
HAaMMEHBUIMMH 3aTpaTaMyi BPEMEHHU U SHEPTUH.

Jlis 1mnogoTBOpHOM paboThl HEMAJIOBAaXXHOE 3HAYEHHE HMEEeT OOCTaHOBKA, OpraHu3alus
pabouero mecra. Hy:)xHO OOUTBCS, 9TOOBI MECTO PabOTHI IO BO3MOKHOCTH OBLIO OCTOSIHHBIM. Pabora
Ha TPUBBIYHOM MeCTe JenaerT ee Oosiee IUIOAOTBOPHOM. I[IpomayKTHBHOCTH pabOTHI 3aBUCHT OT
NPaBUIILHOTO YepeZIOBaHUS TpyAa U oTAbIxa. [103ToMy Kakiple yac WM JABa CIEAyeT JeslaTh IepephiB
Ha 10-15 mMunyT.

[Tpu camocTosiTenbHON MpopabOTKe AOMAIIHUX 33aHUN U HAMCAHHUS WHAWBUIYAIbHBIX paboT
CTy/JICHTAaM PEKOMEHIYETCS IOJIb30BaThCsl OHOMMOTCUHBIM (OHIOM HUTEparypsl (ydeOHHKAMH U
NEPUOJUYECKUMU  W3JIaHMSIMM), a TaKXkKe METOJMYECKMMHU YKa3aHUSMH IO  BBIIOJIHEHUIO
CaMOCTOSATEILHBIX padoT.



10. MeToanuyecKkue peKoMeHIAMH J1JIs1 penoaaBaTes

OCHOBHBIM TpeOOBaHUEM K NPENOJABAHUIO TUCLMILUIMHBI SBJISAETCS TBOPUYECKHH, MPOOIEMHO-
JMAJIOTOBBI MHTEPAKTUBHBIA MOAXOJ, MO3BOJIAIOIIMN MOBBICUTH MHTEPEC CTYACHTOB K COAEPIKAHHIO
y4eOHOTr0 MaTepuara.

OcHoBHast (opMa U3yUEHHUS U 3aKpPEIUICHHUs 3HAHUHM MO 3TOW MUCHMIUIMHE — JICKIMOHHAS U
npakTuyeckas. [IpenogaBarens AOMKEH MOCIEIOBATENBHO BBIUUTATh CTYAEHTaM P JEKIHM, B XoJe
KOTOPBIX CJIEAYET COCPENOTOYUTh BHUMAHHME HA KJIHOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHUYECKOIO
Marepuana, a TaKKe OpraHW30BaTh MPOBEICHHE JTabOpPaTOPHBIX 3aHATHNA TaKUM 00pa3oM, YTOOBI
aKTUBHU3UPOBATh MBIIIJIEHUE CTYJAEHTOB, CTUMYJHUpPOBAaThb CaMOCTOSITEIBHOE HW3BJICUEHUE HMHU
Heo0X0oAMMOW MH(OPMaUN U3 pa3IMYHBIX MCTOYHUKOB, CPABHUTENIBHBIA aHAIU3 METOAOB pEILEHU,
COIIOCTABJICHUE TMOJYYCHHBIX Pe3yIbTaTOB, (POPMYIUPOBKY U apryMEHTAIMIO COOCTBEHHBIX B3IJISIOB
Ha MHOTHUE CITIOPHBIE MPOOIIEMBI.

OcHOBY Y4eOHBIX 3aHATHHA IO AMCLUMIUIMHE COCTAaBISAIOT JeKIuH. B mpomecce oOyuyeHus
CTY/ICHTOB HCIOJIb3YIOTCS pa3jMuyHble BHUJbl Y4EOHBIX 3aHATUI (AyAMTOPHBIX U BHEAYAUTOPHBIX):
JeKIMH, CEMUHAPCKHUE 3aHATHUSA, KOHCYJIbTalMM M T.0. Ha mepBoM 3aHATHM TO JMaHHOH yueOHOM
IUCLUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYJIEHTOB C MOPSIKOM €€ M3Y4EHUs, PaCKpbITh MECTO U POJIb
IUCLUUIUIMHBL B CHUCTEME HayK, €¢ IpaKTHYeCKOe 3HAueHHEe, JOBECTH JI0 CTYACHTOB TpEOOBaHMS
Kadeapel, OTBETUTh HA BOIIPOCHI.

[Tpu NOATOTOBKE K JIGKLIMOHHBIM 3aHATHAM IO Kypcy «XHUMUsS» HEOOXOAUMO MPOAYyMaTh IUIaH
UX TPOBEJIEHUs, COACpKaHUE BCTYNUTEIbHOW, OCHOBHOW M 3aKIIOUUTENIBHOW YacTH JIEKLUH,
O3HAKOMUTHCS C HOBUHKAMH Y4€OHOW M METOJMUYECKOW JTUTEepaTyphl, MyOIUKAIMSIMH TEPHOANYECKON
neyaTd IO TEeMe JIEKIMOHHOTO 3aHATHUA, OIpPENeNUTh CpPEeACTBA MaTepHaIbHO-TEXHHUUYECKOTO
o0ecrieyeHus JIEKIIMOHHOTO 3aHATUS U MOPSAJOK UX MCIOJIb30BAHUS B XOJE€ YTCHHUS JICKIUU. Y TOUHHUTD
IUTaH MPOBEEHHS IPAKTUYECKOT O 3aHATHSI IO TEME JIEKIIHH.

B Xxonme neKIMOHHOTO 3aHATHS MperojaBaTeNb JOJDKEH Ha3BaTh TeMY, y4eOHBIE BOIPOCHI,
O3HAKOMUTb CTYJICHTOB C [IEPEYHEM OCHOBHOM U JIOMOIHUTEIBHON JTUTEPATYPBI IO TEME 3aHATHS.

Bo BerynuTenbHOM YacTH JEKIUMM OOOCHOBaTb MECTO M POJIb M3Yy4aeMOW TeMbl B y4eOHOM
IVCLUIUIMHE, PACKPBITh €€ IMpakTH4yecKkoe 3HaueHue. Ecim unraercs He nepBas JIeKLus, TO HEOOX0IUMO
yBsI3aTh €€ TeMy C MpenblIyllei, He Hapymas JIOTUKU H3JI0KEHHUs ydyeOHoro Matepuana. JIekiuio
cllelyeT HauMHaTh, TOJIBKO 4ETKO 00O3HAUMB €€ XapakTep, TEMY M KPYr T€X BOIPOCOB, KOTOPhIE B €€
Xo7ie OyyT pacCMOTPEHBI.

B oOCHOBHOM uacTM JIeKIMH CIEAYyeT pPACKpbIBaTh COAEp)KaHUE YUEOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHUMAaHUE CTYJEHTOB Ha OCHOBHBIX KaTEropusx, SBIEHHUAX U  IpoIeccax,
0COOEHHOCTSIX MX MpOTeKaHWs. PackpbIBaTh CYHIHOCTb M COJEp’KaHHE PA3IMUYHBIX TOUYEK 3PEHUS U
HAYYHBIX MOJIXOJ0B K OOBSICHEHHUIO T€X WJIM WHBIX SIBIEHUH U mporeccoB. Cienyer apryMeHTUPOBAHO
000CHOBaTh COOCTBEHHYIO MO3UIUIO IO CHOPHBIM TEOPETHUYECKUM BompocaM. IIpuBoauTs mpumepsl.
3azaBaTh M0 XOAY M3JI0KEHMS JIEKIIMOHHOTO MaTepHajla pUTOPUUYECKHE BONPOCHl U CaMOMY /1aBaTh Ha
HUX OTBET. DTO CIIOCOOCTBYET AKTUBU3ALUU MBICIUTEIBHON 1EATEIbHOCTH CTYAEHTOB, MOBBIIIEHUIO UX
BHUMaHHUs U MHTEpeca K MaTepually JIEKIIMH, ee coaepxkaHuio. [IpenonaBarTenb NOMKEH PYyKOBOIUTH
paboTOl CTYIEHTOB 110 KOHCIIEKTUPOBAHHIO JIEKLIMOHHOTO MaTepHaia, NoJ4epKuBaTh HEOOXOIUMOCTb
OTpPaKCHHsI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN HM3yd4aeMOW TEMbl, 0CO00 BBIJEINSAS KaTErOpUUHBINA
anmapar.

B 3axmounTensHONW 4yacTd JIEKIUM HEOOXOOUMMO c(hOpMYIHpPOBATH OOIIME BBIBOJABI MO TEME,
PacKpBIBAIOIIUE COAEPKAHUE BCEX BOIPOCOB, TOCTABICHHBIX B JIEKIHMU. OOBABUTH IJIAH OYEPEIHOTO
CEeMHUHAPCKOT0 WX Ja00paTOPHOTO 3aHATHS, JaTh KPAaTKUE PEKOMEH AN 10 TIOATOTOBKE CTYACHTOB K
CEeMUHapy WM JabopaTopHOil pabore. OnpenenuTb MECTO M BPEMs KOHCYJIbTAllUU CTYIEHTaM,
MOKEJIABIIMM BBICTYIIUTh Ha CEMHHape ¢ JOKIazaMu M pedeparaMu MO aKTyalbHBIM BOIpPOCAM
00CyX/1aeMO TEMBI.

[Ipu 3TOM BO BCEX HYacTAX JIGKIMHM HEOOXOAMMO BECTH IHAJIOT CO CTYACHTAMH M JaBaTh
CTY/IEHTaM BO3MOKHOCTb AUCKYTHPOBATH MEXKIY COOOH.

Llenp mpakTUYECKUX 3aHATHH OOECIEYUTh KOHTPOJb YCBOGHHS Y4eOHOro Mmarepuaia
CTY/IEHTaMM, PACUIMPEHHUE U YIIIyOJeHHE 3HaHUH, TOJyYEHHbIX MU Ha JIEKIHIX U B X0J1€

10



camoctosaTenbHOH paboThl. [loBeimieHne >(OPEKTUBHOCTH TNPAKTHUYECKUX 3aHATHN
JIOCTUTaeTcs TOCPEICTBOM CO3JaHUS TBOPYECKOH OOCTAaHOBKM, pacrojararomei
CTYJCHTOB K BBICKA3bIBAaHUIO COOCTBEHHBIX B3IVIAJIOB U CYXKICHHH MO 00CYXIaeMbIM
BOIIPOCAM, JKEJIAaHUIO Y CTYIEHTOB MOpaboTaThy JOCKH MPH PEIICHUH 3a/1a4.

[locme kaxAoro JIEKIMOHHOIO W  MPAKTHMYECKOTO  3aHATUS  CAENaTh
COOTBETCTBYIOIYIO 3allMCh B JKypHajaX ydeTa MOCEIaeMOCTH 3aHITHH CTyAEeHTaMH,
BBISICHUTH Y CTApOCT YYEOHBIX TPYMI MPUYUHBI OTCYTCTBHUSI CTYIACHTOB Ha 3aHSATHSIX.
[IpoBoauTh rpynmoBble M UHIUBUIYyalIbHbIE KOHCYJIbTAIMM CTYJEHTOB IO BOIPOCAM,
BO3HHUKAIOIIUM Y CTYACHTOB B XOJ€ MX MOJITOTOBKM K TEKYyHIeW M MPOMEKYTOUHOMH
aTTecTaluy Mo y4eOHOW NHCUMIUIMHE, PEeKOMEHJ0BaTh B MOMOIIL y4eOHbIE U JPYyrue
MaTepUabl, a TAKKE CIIPABOYHYIO JTUTEPATYPY.

B nexumoHHBIX MU MPAaKTUYECKUX HEOOXOAMMO BECTH TUAJIOT CO CTYACHTAMHU
U J1aBaTh CTyJIEHTaM BO3MOXKHOCTh JAUCKYTHPOBATH MEKIY COOOIA.

[IpenogaBaTens, MPUHUMAIONIUI 3K3aME€H, JTJUYHO HECET OTBETCTBEHHOCTH 3a
MIPABIWJIBHOCTH BBICTABJICHUS OIEHKH.

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusMu OI'OC BO u

y4eOHBIM IIJIAHOM MOHANpaBieHUIo MoAroToBku 22.03.02 «MeTtaaayprus»

ITpunoxenne 1
MUMHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMSI POCCUMCKOM OEEPAITAN

®EJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIHIET'O OBPA3OBAHI
«MOCKOBCKHUI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI NOJIUTEX)

Hampasnenue noarorosku: 22.03.02 METAJUTYPT' A
OII (mpo¢pniib): « AHHOBAIUM B METAJLIYPTrHID)
®opma 00y4eHHsA: 0OUHO-320YHAaS
Bun npodeccronanbHoM AeSITeNbHOCTH:
Hay4HO-UCCJIEA0BATENbCKAs; IPOEKTHAS;
IIPOU3BOICTBEHHO-TEXHOJIOIMUECKAs; OPraHNU3allMOHHO-YIIPaBIEHUECKas.

Kadenpa: «Xumbuorex»

®OHJA OHEHOYHBIX CPEJACTB

MO AMCHUIIJIIMHE «Xummus»

Cocras: 1. [TacniopT poHIa OIIECHOYHBIX CPEACTB
2. Onucanue OLEHOYHBIX CPEJICTB:
2.1 . KoHTpoJibHBIE JOMAIIIHUE 3a1aHUS
2.2.9K3aMeHalMOHHBIE BOIPOCHI
2.3.3a1a4u K 3K3aMEHAlMOHHBIM BOIIPOCaM
2.4. OGpa3elr 5K3aMEHAIIMOHHOTO OUIeTa



CocTaBuTEeIb:

NBanos Cepreii CepreeBuu

Mockasa, 2021
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- MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIU

Tabmnma 1

Xumus

®I'OC BO 22.03.02 «MeTanayprus»

Oﬁlﬂel'lpO(l)eCCl/IOHaJ'leble 71 l'lpO(l)eCCI/IOHaJ'II)Hble KOMIIETEHIIUU:

B nporiecce ocBoeHust JTaHHOHN TUCITUTUINHBI CTYACHT POPMHUPYET U AEMOHCTPUPYET CIEeIYIOIINe

KOMIIETEHLIUH IlepeueHb KOMIIOHEHTOB TexHoJiorust ®opma Crenenu ypoBHel
HUHJIEKC | ®OPMYJIUPOBKA (dopmupoBaHus OLICHOYHOI0 | OCBOCHHUSI KOMIIETEeHIUUI
KOMIIeTeHI Ui cpeacrBa®*
3HATD' JIexun, K/p Ba3zoBblii ypoBeHb
' CaMOCTOSTEITbHAS - BOCIIPOU3BOACTBO
- OCHOBHBIE XUMHAYECKUE 3aKOHBI U | paGora, MOy UCHHBIX SHAHMIH B
CrocoGHOCT permaTh 3aKOHOMEPHOCTH, THIIOBBIE PELICHUA 3a1a4 Uil HX | nabopaTopHbie XOJI€ TeKYILEero
3a1a4u BEBISIBIICHUSA, paboTHl, KOHTpOJISL
OIIK — 1 | mpodeccruonanbHOM yYMeThb! TloBbILIEHHBII
JEATENLHOCTH - BBIOMpaTh ¥ TNPUMEHSATH METOABl  PELICHUS yYpPOBEHb
b
MPUMCHSISI METO/IbI THIIOBBIX 3a14a4 B obnactu XUMHUHU, - IPAKTUYIECKOE
MOACIUPOBAHUS, BJIAJ€Th: MIPUMEHEHNE TOTY4YCHHBIX
3HaHUM B IIpoLecce
MaTEMaTUYECKOTO - HaBBIKAMH XHUMHYECKOI'O  aHajau3a B 00JacTh POt
aHaJIm3a IIOATOTOBKH K
ccorects e’HHOHaquHe MCTAJLTYPIUYCCKUX IIPOIECCOB TAGOPATOPHBIM PaGOTaM

1 OOIICeHHKCHEPHBIC
3HAHUS
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Tabnuna 2

**. CokparieHus HopM OLEHOYHBIX cPeCTB cM. B Tabmuie 2.

Hepe'{enb OLCHOYHBIX CPEACTB MO TUCHUILJINHE «XHuMHSD)

HaumeHnoBanue IlpencraBienue
No
0C OUEHOYHOIo KpaTkas XapaKTepHcTHKA OLEHOYHOI'0 CPeicTBa OUEHOTHOr0
cpeacTrBa cpeacrsa B POC
Cpe/ICTBO MPOBEPKH YMCHHI MPUMEHSTH MOJIYYCHHBIC Komrmiekr
KontponbHas padoTa ped POBCPKH y P y .
1 (K/P) SHAHMS [UIs PEIICHHs 33/1a4 OIIPECICHHOTO TUIIA TI0 TEME | KOHTPOJIbHBIX 3aIaHUi
WK paszeiny 0 BapHaHTaM
Bomnpocsr ans
cobecenoBanus K (CpeAcTBO sl MPOBEPKH HABBIKOB M YMCHUI NPUMCHSTH [puBeneHsl K
2 71a60paTOpHBIM  |IOJIYYEHHBIE 3HAHMS JUIS PEUICHUs NPAKTUYECKHX 3aja4 Ta00PaTOPHBIM
paGoTam 10 TEME WM Pa3lery pabotam

((S)))

[punoxenue 3.1
IIpumMepHbIe BADHAHTHI IOMAIHUX KOHTPOJIBHBIX padoT
IIpumep BapuaHTa JoMalIHel KOHTPOJIbHOH padoThl Ne 1
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BemiecTBo A BCTyIaeT B XMMHUYECKYIO PEAKIIUIO C BEIIeCcTBOM B

1.
2.
3.

ol

Hamucatp ypaBHEHHE XMMHUYECKON peaKIuu B MOJIEKYJISIPHOM ¥ HOHHOHU (hopMme
BoImonHuTh 3a1aHue yKa3aHHOE B BApUaHTE

Paccuurars pH pacTBOpa miesnoyu Uiy KUCJIOTHI, UCIIOJIb3yEMbIX B BApUAHTE , IPUHUMAs
a=1

CocTaBbTe MOJEKYJIAPHBIE I MOHHBIE YPABHEHMs pEaKLMM TMIPOIN3a BCEX COJIEH,
MPUHUMAIOIIMX yYacTHE B PEakUu. YKa3aTh KUCIOTHOCTb CPEJIbI.

Bapuant A: 100 r 1 % pacTBOpa Xjopua uHKA

Bapuant B: 10 M1 0,1 M pacTBOpa ruApoKCH/Ia JTUTHS

Haiitu maccy oOpa3oBaBierocs ocaaka

IIpuMmep BapuaHTa JoMAallIHEH KOHTPOJIbHOMH padoThl Ne 2

HCHOJ’IBBYSI Ta6J'II/II_[y TCPMOAUHAMUYCCKUX BCINYNH

1.

2.
3.

4.

Paccunrate TemnoBoit a3 PekT ykazaHHON XUMHUYECKON peakiuy JJIsi JTaHHOW MacChl WITH
o0Bvema (TIpH H.y.) AJIs OJTHOTO U3 BEIIECTB

Onpenennuts BO3MOKHOCTD €€ MPOTEKAaHUs IPU TaHHOM TeMIIEpaType

Hanmcatp BbIpaKeHHsT CKOPOCTH NPSAMOM U OOpaTHOM peakiHii, a TakkKe KOHCTAHTHI
XUMHYECKON PEaKIMy TaHHOW CUCTEMBbI

VYkazarb u3meHenne kakux napamerpos (P, T,C) MOXKHO CMECTHTh paBHOBECHE CHCTEMBI:

a) BIPaBo (IUIs1 HEUETHBIX HOMEPOB); 0) BIEBO(JIsI YETHBIX HOMEPOB)
Bapuant Nel
Peakuus pa3noxenus 1 kr kapOoHaTa HaTpus, coneprkantero 10% npumeceit , t+1097°C

IIpumep BapuaHTa JoMalIHel KOHTPOJIbHOH padoThl Ne 3

1. CocraBuTh W YpaBHATH METOJIOM, OJJIGKTPOHHOTO OajaHca OKHUCIUTENbHO -
BOCCTAaHOBUTEJIbHBIE peakiuu. HanucaTe MX B HOHHOM BUJIE.

2. IlpuBectu 3MeKTPOHHYIO (HOPMYILy aTOMOB OKHCIMTENS U BOCCTAHOBUTENS JO M IMOCIE
peakiuu

3. VYka3zaTh THUIl XUMUYECKOU PEAKIIUU B KAXKIOM COCTMHEHUN

4. Hamnwucatb mpoueccsl , IpOTEKarolue Ha 3JIEKTPoJaxX U OMPEeeNIuTh MacCcy BeuiecTna (st
ra3oB U 00BbEM), BBLACISIOMIMXCS Ha AJIEKTPOJax IMPH AJIEKTPOJIHU3E BOJIHBIX PACTBOPOB
JIBYX JIFOOBIX COJICH , MCIIOJIb30BAaHHBIX B BapHaHTE , 32 BpeMs (MHH.) U TIPH CHJIE TOKa
(A), paBHBIX HOMEpY BapuaHTa . B ciyyae mpoTekaHus Ha KaTOAE ABYX MPOLECCOB
YUYECTb , UTO BBIXOJI IO TOKY MeTasuta paseH 80%

5. Bapwuant 1 a) Peakius Mmexay nepMaHTaHATOM KaJus ¥ KOHIIEHTPUPOBAHHBIM PACTBOPOM
COJISTHOM KUCJIOTBI

6. b)Peaknus meramimdyeckoil MeIu ¢ KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTOM

IIpumep BapuaHTa JOMalIHeH KOHTPOJLHOH padoTnl Ne 4

1. Hcnonp3ys yKa3aHHOE XHMHUYECKOE, NPEIOKHUTh CHOCOO TMOJIydeHHs MeTaia U3
JAHHOTO COEIMHEHUS U PACCUUTaTh CKOJIBKO YUCTOIO MeETajljla MOXHO IOJIyYUTh W3
NAHHOU Macchl BEIEeCTBA

2. OmpenenuTh Kakoe KOJIMYECTBO TEITJIOTHI BHACSACTCS WM MOTJIOUIAETCS IPU MOTyYeHUN
pacCYMTaHHOTO KOJIMYECTBA MeTalla

3. IlpuBectn ¢opMyrlry BBICHIET0 OKCHIA JAaHHOIO MeTajula, yKa3aThb €ro NpUpoay H
MOATBEPANUTH 3TO NPHUMEpPAMU YPaBHEHHM XMMHYECKUX DPEaKUUd B MOJEKYJISIPHOH H
MOHHOM (hopmax

Ne papuanTa Macca, kr BemecrBo % npumeceii

1 1 XJtopua HATpUs 10

35




hw

oo

Bonpocs! u 3ax5a4un 1151 codece10BaHus K J1a00paTOPHBIM padoTram
Oopazen «JlabopaTopnas padora «CocTaB pacTBOPOB»

Paccuntath MaccoByro JOJI0 U MOJIIPHYIO KOHLIEHTPALIMIO IPUTOTOBIIEHHOTO B
n1abopaTopHOil paboTe pacTBOpa CEpHOI KHCIOTHI
CdopmynupoBaTh MOHATHE PACTBOPA U OCHOBHBIE CITIOCOOBI BBIPAaXKEHUS COCTaBa
pacTBOpOB
[lepeuncnuTh OCHOBHBIE BUAbl MEPHOW CTEKJISTHHOW MOCYBI
OOBSACHUTD OCIEIOBATEIBHOCTD ONPEEIEHHUS TNIOTHOCTH PAcTBOPOB. [yt Kakoi 1enu
OTIPEENSAIOT MIIOTHOCTh PACTBOPOB?
B 1uem cymHoCTb 1 1)1 KaKoi 1eJIM IPUMEHSIOT TUTPOBaHUE?
[TnotHOCTB 5,5 M pacTBOpa ruapokcuaa Hatpus paBHa 1,2 r/mia. OnpenenuTs MacCOBYIO
JIOJIX0 TH/IPOKCHJIa HATPUS B ’TOM PACTBODE.
Paccunrarh 06beM pacTBOpa cepHON KHCIOTHI (MaccoBasi A0l KUCIOTHI 9,3% MIOTHOCTD
1,05 r/mu), xortopsiii morpebyercst s mpuroroBieHus 0,55 M pactBopa cepHoi
KUCI0Thl 00beMoM 100 M.

[punoxenue 3.2
3ajga4yH K dK3aMeHAIlMOHHBIM OMJIeTaM

B 500 mn pactBopa xmopuna Oapus minotHocThio 1, 200 r/mm comepxkurcs 192 T o
(BaCly). Paccunrats MomsgpHyio KoHieHTpanuio ¢ (BaCly) u MONSIpHYIO KOHIICHTPAIIHIO
skBuBanenToB Cake (BaCly).

Paccunrats 00beM pacTBOpa ruapokcuia kKaiaus ¢ maccoBoil poneit o (KOH)=0,349 u
MI0THOCTBIO p=1,34 T/MJ, KOTOPBI HEOOXOAUMO B3ATh Jis mpurotoBiacHus 500 mur
pactBopa ¢ maccoBoit poneir @ (KOH)=0,11, minotHocts koToporo p=1,10 r/min. Uemy
paBHa mossipHas konuentpaius ¢ (KOH) momyuensoro pactsopa?

CocTaBUTh MOJICKYJISIPHOE W MOHHO-MOJIEKYJISPHOE YpPaBHEHHS THAPOIM3a 1O TEepBOi
crynean cyibdara ramms (1) Gax(SOs): u cymphuma xamus KoS . Vkaszate
u3MeHeHne PH pacTtBopa mocie pacTBOpEHHUs COJed B IUCTHJUIMPOBAHHOW BOIE.
I'upponus no Il m 1l ctynensM He yuuTHIBaTh.

Hcmonb3yst crnpaBoOYHBIC TaHHBIC, PACCYMTATh BO3MOXXHOCTH TpeBpameHus Fe3Osgp B
MeTaJTndeckoe xeine3o ¢ nomouipio Cu, Ni u Mg nipu cTaHIapTHBIX yCIOBHSIX.
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Paccuntarh KOJIHMYECTBO TEIIOTHI, KOTOPOE BBIAECTUTCS IMPH BOCCTaHOBIEHHUH 175 1
okcuna keneza (Il ) meramumyeckum amoMuHueM. BO3MOXHO JIM MPOTEKAHHE ATOM
peaxmyu ipu Temmneparype 1500 °C
Kakue u3 oxcumoB Fe;Os3 , CuO u Al,O3 MOTYT OBITH BOCCTAHOBIIEHBI BOJOPOJIOM JI0
MeTanna npu Temmneparype 1000 °C
Bo ckosibKO pa3 U3MEHUTCSI CKOPOCTh MPSAMOU pEeaKIIHKU

MgO  +CO, rO0MgCO3  AH<0

MpY YMEHBIIICHUU AaBJIEHUS B cUCTeME B 3 paza? B KakoM HampaBi€HUU CMECTHUTCS

paBHOBECHE ITPY YMEHBILIEHUHN TEMIIEPATypPbl?

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[Tpu temmeparype 300 K ckopocts peakumm paBHa 5,5-10° moms/mc. Hcmomb3ys
npasuio Bant- I'odda paccunrars ckopocTs Takoil peakiuu npu temmneparype 355 K,
€CJIM €€ TeMIiepaTypHbIid ko3 duiiuent pasen 1, 32.

[pu nosbimennn Temmepatypsl ¢ 350 °C mo 385 °C ckopocTs peakunum B 3 pasa.
Hcnonp3ys npaswmiio Bant- ['odda paccuntars TemnepaTypHbIil KO3GGUIIMEHT pPEaKIIuH.
CoctaBuTh (OpMyITy KOMIUIEKCHOTO COCIUHEHHS C KOOPAWHAIMOHHBIM YHUCIOM 2,
COCTaB KOTOPOTO BBIpaxkaeTcs (opmyson AgCN'KCN. Vka3zare 3apsn
KOMILJIEKCOOOpa30BaTesl , TUI THOPUIU3AIMH U TEOMETPUIECKYIO (POPMY KOMILJIEKCHOTO
coeauHeHus. Hamucare BbIpaXKeHHE JUIsI KOHCTAHThI HECTOMKOCTH MOHA KOMIUIEKCHOTO
COETUHEHMUSI.

CoctaButh (OpMyNy KOMIUIEKCHOTO COEIMHEHHS C KOOPIWHAIMOHHBIM YHCIOM 6,
cocrosmuM u3 uonos H*,Pt #*, CI". Hanucats ypaBHeHME JMCCONMAIUU KOMILIEKCHOTO
COEIMHEHUS U BhIpaKEHUE JIJIs1 KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOT'O HOHA.
PaccraButh KOI((UIIMEHTH B pPEAKUUAX OKHCICHHUS-BOCCTAHOBICHHUS TII0 METOIY

9JIEKTPOHHOTO OajaHca U HalKMcaTh YPaBHEHUSI B MOHHOM BHJIE:
Cl2+H20 —HCIO+ HCI

PbS+HNO3 —S+Pb(NO3)2+NO+H20
PaccraBuTh KOO(Q(UIUEHTH B PpEAKIMAX OKUCICHHA-BOCCTAHOBJICHMS II0 METONY

3HeKTpOHHOFO 6aﬂcha " HAITMCaThb ypaBHeHI/IH B NTOHHOM BHJIC:
P + HNO3+H>,0O —H3PO4+NO

Mn(OH).+ Clo+KOH— MnO.+KCI+H,0
Boruucnoute 3/IC u Hanucath cXeMy TallbBAHUYECKOTO 3JIEMEHTA, COCTABIEHHOIO W3
HUKeNd , norpykeHHoro B 1M pactBop NiSO4, u meau, norpyxxennoii B 0,01 M pactBop
Cu SO4
Berunciute 3/IC M Hamucarh CXe€My TajlbBAHMYECKOTO 3JIEMEHTA, COCTAaBIECHHOIO W3
CBHUHIIA, IOrpykeHHOro B 1M pactBop HuTpara cBuHIa (1), u cepebpa , morpykeHHOTO B
0,01 M pactBop HHUTpaTa cepedpa.
Paccuntarte 00beM BBIACTUBIINXCS Ta30B (TIPU H.y.) Ha KaTOJIE U aHOJIE TIPH JICKTPOIH3E
pactBopa cynb(dara kanus B TedeHue 45 MmuH npu cuse Toka 10 A. CoctaBuTh ypaBHCHHE
pEaKLHil Ha DJIEKTPOAAX.
Paccunrars Maccy U 00beM BEIIECTB, BBIACTUBIINXCA Ha AJIEKTPOAAX MPU IJIEKTPOIHU3E
pactBopa Hutpara cepedpa B teueHue 100 mun npu cuime toka 12 A. CocraBUTH
ypaBHEHHUE PEAKIINil Ha AIIEKTPOJIax.
CKonbKO BpeMeHH MOoTpeOyeTcs sl OKUCICHUs (PAacTBOPEHMsI) Ha aHOAE MEIU MacCOu
32,5 T mpW DIEKTPOJSM3E pPACTBOpAa CEPHOM KHCIOTHI C MEIHBIMH DJIEKTPOIAMH.
CocraBUTh ypaBHEHHE PEAKIUN Ha 3JIEKTPOJaX.
pH pactBopa B 2,1 paza menbiie 3Hauenusi pOH. Paccuntate pH u pOH pactBOopa u
KoHIeHTparuu noroB H u OH .
Paccuntath 3Hauenuns pH n pOH pacTtBopa ¢ koHuenTparueii nonos H* c(H =3,7-1073,
MOJIB/JT
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21. Paccunrats 3Hauenns pH u pOH pactBopa ¢ koHuentpanueii monos OH™ ¢(OH? =6,9-10°
3 Mounb/n

22. Usmepennoe 3Hauenue pPH pacrBopa paBuo 7,31 paccumtate pOH pactBopa u
KoHIeHTpanuio noHos H u OH .

23. [Ipu B3aMMOAEHCTBUHM METAIIIMUECKOro amtoMuHHs coxaepkamiero 10% mnpumeceii,
BBIIIETUIIOCH 2,7 11 Bogopoaa. Paccuntars Maccy METAIITMYECKOTO aTFOMUHUS.

24. Tlpu pacTBOpeHHH JaTyHH ( CIUIaB MeIu M LMHKA) Maccoi 20 T B KOHIEHTPUPOBAHHOM
pacTBope THApPOKCHIA HaTpusi o00pa3oBajcs TETPAruAPOKCOIMHKAT HATpUs U
ra3zoo0pas3Hbiii Bojopoa oovemoMm 2,24 1. HamucaTh ypaBHEHHE PEaKLUU U PacCUUTATh
MacCOBYIO JIOJIO IIMHKA B JIATYHHU.

25. B anexrponute Tina KAn, ( rme K—xarnon, An-aHuoH) ¢ MOJSPHOW KOHIIEHTpAIUeH ¢

(KAN2) paBnoit 0,1 Momb/n KOHIIGHTpanusi aHuOHOB ¢ (An) paBHa 0,02 moinb/i1. Paccuurath

CTENeHb TUCCOLMALINU AIIEKTPOJIUTA.

Ipunoxenune 3.3
Bonpocs! /151 IOATOTOBKH K 3K3aMeHY MO AUCHUILINHE « XHUMUS»

1. KoprmyckymnsipHo-BOTHOBBIE CBOMCTBA yacTHll. [IpUHIIMT KBAHTOBaHMSI SHEPTUH.
Vpasuenus [Inanka u ne bpoiins . [Ipuanun meonpenenennocty I eizendepra.
2. KopnyckynspHo-BoiHOBbIE cBOIicTBa yacTHll. BonHoBoe ypaBuenue lpennnrepa
. AToMHast opOuTab.
3. KBanTOBBIC UHCTa , UX PU3UUECKUI CMBICI.
4, Pacnpenenenue 31eKTpOHOB B MHOTO3JIEKTPOHHBIX atomax. [Ipunuun [Taynu.
[IpaBuno Xynna u KieukoBckoro

5. Ctpykrtypa [Tepuonuueckoi CHUCTEMBI JA.N.Menneneena. 3aKOHOMEPHOCTH
pacmipenienieHusi 3JIEKTPOHOB B aromMax , B IepHOoJax, TIPyNNax M MOATrpymmax.
CoBpemenHast pOpMyYIHPOBKA MEPHOJUUECKOTO 3aKOHA.

6. 3aKOHOMEPHOCTH M3MEHEHHs B MEPHOAAX W IpyMmax. DHEprus HOHU3AIMH CPOJICTBA K
JJEKTPOHY, ANEKTPOOTPUIATETLHOCTH, OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOMN
CIOCOOHOCTH aTOMOB M KMCJIOTHO-OCHOBHOM MPUPOIBI OKCUAOB M THAPOKCUIOB.

7. OCHOBHbBIE XapaKTEPUCTUKU KOBAJICHTHOM CBSI3U: JUIMHA U SHEPTUSl CBA3H, BaJICHTHBIN
yroin. CrocoObl onucaHuss XUMHYeCKOW cBsizu. OOIIas XapakTepuUCTHKa MeToJa
BaJICHTHOM CBSI3M Ml METOJIa MOJICKYJIIPHBIX OpOHTAaJICH.

8. OOMeHHOW M JOHOPHO-AKIENTOPHBIA MEXaHH3Mbl 00pa30BaHUs KOBAJICHTHOH CBS3H.
HacpiaemocTh, HanpaBiIeHHOCTb, MOJISIPU3YEMOCTh U KPATHOCTH KOBAaJICHTHOMN CBSI3H.

9. I'ubpuaM3aus aTOMHBIX opOuTanei . OCHOBHBIE TUITBI THOpHAM3ALKH (sp, sp?, Sp° spd,
sp>d’rubpummsanus). CBA3p THOPHUIM3AINM C MPOCTPAHCTBEHHBIM DACIIONOKEHHME
aTOMOB B MOJIEKYJIax.

10. HeBaneHnTHbIC CHIIBI B3aWMOJCHCTBUS. BaH-7ep-BaaibCcOBBI CHIIBI. MEXMOJIEKYIISIPHOE
B3auMojericteue. BonopoaHas cBs3b.

11. Temmora u pabGota. BHyTpeHHss1 2HEeprusi cuctembl. [lepBhIii 3aKOH TEPMOIWHAMUKH.
TennoBoii 3¢ ekt u sHTANBNNA. CTaHIapTHAS SHTATBINS 00pa30BaHNUS BEIECTB.

12. 3akon ['ecca u ero cieactBus. Beraucienne TemaoBoro 3pdexkra XUMUIECKON pEeaKInu.

13. IonsiTHe 3HTpOonHU U cBoOOIHOM sHeprun ['n66ca. CTanaapTHBIC 3HAYEHUS! SHTPOIIUH U
cBoOomHOM 9Hepruum [mb06ca. OmpeneneHue BO3MOXKHOCTH —CaMOIIPOU3BOJIBHOTO
POTEKaHUS XUMHUYECKOH pEeaKInu.

14. 3akon aeicTByrommx macc. CKOpOCTh M KOHCTAHTAa CKOPOCTH XWMHUYECKOW pPEaKITuu.
BnusHue pa3auuHbIX (AaKTOPOB HA CKOPOCTh XMMHYecKHX peakiuid. [IpaBunmo Bant-
Todda.

15. BnusHue Ttemmneparypbl Ha CKOPOCTh XMMHMUYECKHMX peakUuil. DHEeprus axkTUBalUH,
AKTUBHBIC MOJIEKYJIbI. Y paBHEHUE AppeHunyca.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

OOpatumble U HeOOpaTUMble XUMHUYeckue peakinuu. KoHcTaHTa XMMHYECKOTO
paBHOBecHs. PakTOPHI BIMAOIINE HA XUMUYecKoe paBHoBecue. [Ipunnun Jle Hlarense-
bpayna, ero 3HaueHue i OCYIECTBICHUS] XUMHYECKHUX MTPOLIECCOB.

Hucnepcabie cucteMbl. CrocoObl BBIp@XEHHS COCTaBa PacTBOPOB. PacTBOPHMOCTH
BEIIECTB. XMMHUYECKas Teopusi oOpazoBaHust pacTBopoB. CoibBaTbl M TUAPATHI.
KpucrannoruapaTsl 1 X CBOMCTBA.

Teopun 3JIEKTPOIUTUYIECKON aucconuanuu. Jucconuanus KUCIOT, OCHOBAHUMN U COJICH.
CreneHp 1 KOHCTaHTA 3JIEKTPOJIMTHYECKON TUCCOLUALINN.

3akoH paszbaBienuss OcTtBanmpaa. Pacuér KOHIEHTpauuu MOHOB B pacTBope. CHIIbHBIC
AIIEKTPOJIUTHIL, TOHATHSA 00 AKTHBHOCTH.

HNonHoe mnpousBenenne BoOAbL. BomopoaHwlii mnokaszarenb. MeTOabl ONpeneseHus
KHCIIOTHOCTH pacTBOpOB. KHCIIOTHO-OCHOBHBIE MHANKATOPBHI.

I'maponus coneit. IIpoctoi, cTyneHYaThlii U MONHBIN ruaposn3. KoHcTaHTa U CTeneHb
ruponusa. BiausHue paznnuHbiX pakTOpOB HAa MPOTEKAHUS THAPOIU3A.

Oco0eHHOCTH OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peaklunid. CTerneHb OKUCIEHUS aToMa
B XMMHMUYECKOM coeAMHEHUH. OCHOBHBIE OKHMCIUTENS] U BOCCTAHOBUTENU. PaccTaHoBKa
KO2()PUITMEHTOB B yPAaBHCHUSIX PEAKITUH.

OKHCIUTENbHO-BOCCTAHOBUTEIBLHOE PAaBHOBECHE Ha TIPaHULE «METaI-PACTBOP».
[Tonsite 06 3MeKTpoAE, TBOMHOM 3JIEKTPUUECKOM CIIO€ U AJIEKTPOAHBIX MOTEHIHANAX.
Bunpbl anextponos. CTaHaapTHBIN BOJOPOIHBIN 31EKTPOA.

VYpaBuenue HepHcra. DneKTpoAaBmKymias cuiia U padoTa TalbBaHUYECKOTO HJIEMEHTa
Jaamsis-Skobu.

DNeKTpoABMKYIIasl CUjia TaJbBaHUYECKOTO 3JIEMEHTA U HAIMpPABICHUSI OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI

OnekTponu3 pacmiaBoB. IlocienoBaTenbHOCTh pa3psiia MOJIEKYJI U MOHOB Ha KaToAE U
aHoje. OIJIEKTPOJIM3 C pPacTBOPUMBIM aHOAOM. [IpuMeHeHHwe »>ieKkTponu3a B
METaJUTypTUH.

OcoOeHHOCTH pa3psiia HOHOB U MOJIEKYN Ha AJIEKTPOAax. DJNEKTPOJIU3 C PACTBOPHUMBIM
aHosioM. IIpuMeHeHue a51eKTposin3a B MPOMBIIIJIEHHOCTH U Ul 3aAIIUTHI OKpYKarolen
Cpenbl.

Onektponu3. 3akoHbl Dapanes. Bwixong no Toky. I[IpuMeHeHue »>iekTposin3a B
IPOMBIIIJIEHHOCTH.

Meramnsl B [lepuoanueckoit cucreme sieMmentos .M. MenneneeBa. B3aumozeicreue
METAJIJIOB € BOJIOM, KUCJIIOTAaMH U LIEI0YAMH.

B3anmoneiictBue wmetauioB ¢ HeMerasiaMd. CBOWCTBA W IOJYYEHHE OKCHJIOB,
TUAPUIOB, CYyTb(GUIOB U KapOHUIOB METAJLIOB.

CTpoeHrEe U HOMEHKJIATypa KOMIUIEKCHBIX coeluHeHui. [loydyeHue m ycTOMYMBOCTH
KOMIUIEKCHBIX ~ COEIMHEHUMH B BOJAHBIX pacTBopax. KoHcTraHTa HECTOHMKOCTH
KOMILJIEKCHOTO MOHA.

XHUMHUUYECKUE CBOMCTBA KOMILUIEKCHBIX cOequHeHHH. I[Ipupona XMMHYECKOW CBS3U B
KOMIIJIEKCHBIX COMHEHHMSX 110 METOLY BAJICHTHBIX CBsI3€i. BinsHMe noss JIMrasos.
KapOoHunpHbIE KOMIUIEKCHI METAUIOB W HMX CTpoeHHe. [IpuMeHeHue KOMIUIEKCHBIX
COEIMHEHUI B METAJLTYPTHUU.
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Ipunoxenue 3.4

[Tpumep
9K3aMEHAIIMOHHOI0
ouiera

MUHUCTEPCTBO HAYKHU U BBLICILIETO OBPA30BAHNS POCCUNCKOM OEEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICHIET'O OBPA30OBAHUS
«MOCKOBCKHUM MNOJUTEXHUYECKUI
YHUBEPCHUTET»
(MOCKOBCKHWH NOJIUTEX)

DakynbTeT XUMHYECKOI TEXHOJIOTHUH 1 OMOTeXHOJIOrHU Kadenpa «Xumbuorex»
JucuuruimHa « XuMus»

Oo6pa3oBarenbHas nporpamma 22.03.02 «MeTautyprusp

TIpodunb « IHHOBaLMU B METATYprHN»

Kypc 2,cemectp 3

3K3AMEHAIIMOHHBIV BUJIET Ne 1.

1. KopmyckynsipHO-BOJIHOBBIE CBOMCTBA YacTuil. BojiHOBOE ypaBHEHUE
HIpenunrepa .AToMHas opoOUTANb

2. I'mpponus comeii. IIpocToil, cTymeH4YaTbli M TIOJHBIA TMAPOJIMS3.
KoHncranta u crenenp rujnponusa. BiusHue pa3nuyHbX (PaKTOpOB Ha
IIPOTEKAHUS THIPOIN3a.

3anaya. Bo ckoIbKO pa3 MU3MEHUTCS CKOPOCTh NPSIMOM peaKkIMU

MgO « +CO, r OMgCO3  AH<O0
[Ipu ymeHnbleHnu naBieHus B cucteme B 3 pa3a? B xakom HampaBieHUU
CMECTHUTCS PaBHOBECHE ITPY YMEHBUICHUH TEMIIEPATYPHI?

Y1BeprkaeHo Ha 3acenanuu Kadenps «Xumbuorex » « » 201__r., mpotokoa Ne .

3aB. Kadenpoii «Xumburorex»



AHHOTAIUS POTrPAMMBI I CUMIIMHBI « XUMHUI»

2. lean u 3a1a4M TUCHUILINHBI.
Lenbio AUCUMIUIMHBL SBIAETCS MOATOTOBKA OakalaBpOB K JIEATEILHOCTH, CBA3aHHOW MPOLIECCOM
NOJy4eHHUsI U 00pabOTKU METAJIOB M CILIABOB.
3amayamMu JUCIUIUIMHBI SIBISETCS:
OBJIa/ICHUE OCHOBAMHU XMMHUYECKOTO S13bIKA, CHUMBOJIMKON M COBPEMEHHON TEPMUHOJIOTHEN JIs
OMMCAHUS XUMUYECKUX MPOIIECCOB;
OCBOCHME OCHOBHBIX COBPEMEHHBIX MPEJICTABICHUI O CTPOCHUU aTOMOB, MOJICKYJI U BEILIECTB;
dbopMupoBaHrEe YMEHUN peUIeHHs 3a/1a4 XUMUYECKOTO COJIEPIKaHUs;
npruoOpeTeHre HaBBIKOB XMMUYECKOT0 SKCIIEPUMEHTA, YMEHHUE 00paObOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX 1 0OpMIICHHE JTaOOPATOPHOTO KypHAI HAOIIOICHH;

3. Mecrto aucuumianna B crpykrype OIL
Hucnunnuna « XuMUAW» OTHOCUTCS K 0a30BOM 4acTH MporpaMmMbl OakanaBpuara 01oka b1
W3ydeHre NUCUUIUIMHBI 0a3upyeTcss Ha 3HAHUAX CIEAYIOLUX TUCIUIUIMH: « MaremaTukay,
«Dm3ukaru « MapopmaTtukay. lucuumimHa o0ecrieuuBaeT n3y4eHus IUCIUILIIH:
«Du3nueckas XuMus», «MeTobl aHallu3a KOHTPOJIS BelecTB», «DU3NKO-XUMUYECKUE METObI
aHanmu3a», «MeTauTypruueckue TEXHOIOTUNY, «3alluTa METAIJIOB OT KOPPO3UM».

4. TpeGoBaHUs K pe3yJbTaTaM O0CBOEHHS TUCIHIIMHBI.
B pe3ynbTare uzydeHus AUCUMILTUHBI «XUMHUS CTYIEHTHI JOKHBIL:
3HAaTB: TEOpPETHYECKHE OCHOBBI CTPOCHHS aTOMOB W MOJIEKYN, MPHUPOAY XHMHUYECKOH CBS3H,
AJIEMEHTbl XMMHUYECKOH TepMOJMHAMUKH, 3aKOHOMEPHOCTH INPOTEKAHUS XMMUYECKHUX DPEaKlnH,
OCHOBHBIE  XapaKTEpUCTUKM U  CBOMCTBA  PACTBOPOB  3JIEKTPOJIMTOB,  OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE TIPOLIECCHI, XUMUUECKHE CBOMCTBA METAJUIOB U UX COCTUHEHUH.
YMeTh: peniatb OCHOBHbBIE THIBI 33J]ad XMMHUYECKOTO COJEp>KaHUsl, HCIOIb30BaTh CIIPABOYHYIO,
y4eOHYI0 M HAy4HYIO JIUTepaTypy, OGOpPMIATH pe3ylbTaThl XHUMHUYECKOTO OHKCIEpUMEHTa U
dbopMynupoBaTh BBIBOJBI, YCTAHABIMBATH B3aMMOCBSI3b MEXKIY CBOMCTBAMM BEIIECTB M UX
BO3/ICHCTBHEM Ha OOBEKTHI OKPYIKAIOIIEH Cpebl.
Baagerb: OCHOBHBIMHM IpHEMaMH XHWMHYECKOTO SKCIIEpUMEHTa M TMpaBUIaMHU IOBEACHHS B
XUMHUYECKOH JabopaTopuM M TEXHUKOW Oe30macHOCTH, croco0aMH TOHUCKa HEOOXO0IUMOM
nH(pOpPMallMU C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX 0a3 AaHHBIX U MHTepHET pecypcoB, OCHOBHBIMU
npreMaMH pacd€ToB TEPMOANHAMUYECKUX U KHHETUYECKUX ITapaMeTPOB XUMHUECKUX PEAKIIUN

5.00beM TMCHUIIMHBI M BUAbI Y4eOHOI HATPY3KHU

Buna yueonoii Bcero yacos Cemectp
HArpy3KH 2 3
Ooman 144(4 y.e.) 72 72
TPYA0EMKOCTh
AynuTopckue 36 18 18
3aHsATUsI(BCErO)
B Tom umncie
Jleknuun 18 18 HeT
JlaGopaTopHble 18 HeT 18
3aHATHSA
CamocrosiTeJIbHasA 108 54 54
padora
Bun 3a4éT IK3aMeH
MPOMEXKYTOYHOM

aTTeCTalluu




MHUHUCTEPCTBO HAYKHU U BBICILIEI'O OGPA3OBAHUS
POCCHUUCKON ®EJEPALIMH
denepanbHOE rocyaapeTBeHHoe 010/ uKeTHOE 00pa3oBaTe/IbHOE yupekieHue
BhICILIEr0 00pazoBaHus

«MOCKOBCKHi1 OJMTEXHUYECKHI YHUBEPCHUTET»
(MOCKOBCKMH ITOJIUTEX)

BBITTUCKA U3 ITPOTOKOJIA
3aceianus Kadeapsl «MeTamtyprus»

or 18.06.2018 Nel6

3as.xagedpoii — k.m.n., doyenm H.H. Borcuna
Cekpemape — k.m.n., doyenm b.®. beaenobekuii

Bonpoc¢ noBecTKH AHS:

1. Crymaau: Bonpoc akTyanu3auin pabouux nporpaMm rnoAroToBkH Oakanaspos
OYHO-3a04HOro oOyueHuss npuéma 2018 roma no HanpapBICHHIO MNOArOTOBKH
22.03.02 «Mertamnyprus», obOpazoBatenbHas nporpamma «MuHOBauMM B
METaJLTy pruH».

BBICTYIIHUJIN: 3aB.xapeapoii, nouent Bonaruna H.H., npod. Epemeesa XK.B.,
nouent lynsrun A.B., moueHt I'epusik C.M. 0 BO3MOKHOCTH HCIOJIL30BAHMS
paGodeii MporpaMMbl AMCLUMIUIHHB «XHMHS», TOATOTOBICHHON 1A 00ydyeHu:
GakanaBpoB O4YHO-3a04HOro oOyuenus npuéma 2017 roxa no HanpasICHUIO
noarotoBku  22.03.02  «Merauyprus»,  obpasoBaTenbHas  [porpamma
«VIHHOBaUMK B METAJUTYPIrHH».

MNOCTAHOBHJIH:

l. OTMETUTh aKTYyalbHOCTh COAEPIKaHUS MPOrpamMMbl M CYUTATH BO3MOKHBIM
HCIIONB30BaTh pabouylo NporpamMMy MHCLMIUIMHLL «XuMHs» 1714 00yueHus
GakanaBpoB OYHO-3a04HOro oOy4eHus mnpuéma 2018 roza mo HampasIeHHIO
noarotoBkr  22.03.02  «Metayjuiyprus», — obpasoBareiibHas  Mporpamma
«MHHOBALlMU B METAJLTYPIHH».

3apenyrouuii Kkadeapoi /520‘- / H.W. Bonruna /



MHHHUCTEPCTBO HAYKH U BBICIIETO OBPA30OBAHMUS
POCCHUCKOHM ®EJAEPAIIUMU
(enepanbHOE rocy1apcTBEHHOE OI0/DKETHOE 00Pa30BaTENIbHOE YUPEKIACHHE
BbICILIEr0 0Opa3oBaHUs
«MOCKOBCKHH ITOJIMTEXHUYECKWIA YHUBEPCHUTET»
(MOCKOBCKHWH ITOJIUTEX)

BBITTUCKA U3 ITPOTOKOJIA
3acelanus kadeaps «Metannyprusa»

ot 30.05.2019 Ne28

3as.kagedpoii — k.m.H., doyenm H.H. Boreuna
Cexpemape — k.m.H., ooyenm b.D. benenobdekui

Bonpoc noBecTKkH aHA:

1. Caymaau: Bonpoc akryanuzanuu pabounx nporpaMM NoAroToBkH OakanaBpoB
O4YHO-3a04HOTO OOyueHust npuéma 2019 roga no HanpabBIeHUIO MOATOTOBKH
22.03.02 «Merannyprusi», oOpazoBarenbHas nporpamma «MuHoBaumu B
MEeTaJLTyprum».

BBICTYIIMJIM: 3aB.kadenpoii, nouent Bonruna H.U., npod. Epemeena JK.B.,
noueHt Lllynerun A.B., nouent I'epusik C.H. 0 BO3MOKHOCTH HCNONB30BAHHA
paboyell mporpamMmel JUCUMIUIMHBL «XHMHS», MOATNOTOBICHHOH 118 O0y4yeHHs
OaxaiaBpoB O4YHO-3a04HOro oOyweHus: npuéma 2018 roga mo Hanpas/IeHHIO
noarotroBku  22.03.02  «Meranayprua»,  oOpasoBaTeibHas  [porpamma
«AHHOBAaLIMM B METAJLTypPrUH».

NOCTAHOBHWJIN:

1. OTMETHTH aKTYaJIbHOCTb COJIEP)KaHHMsl [POrpaMMbl M CUHUTATh BO3MOKHBIM
MCIIONB30BaTh pPabOYYI0 NpOrpaMMy MIHCUMIUVIMHBL «XUMHS» st 00y4deHHs
OakanaBpoB O4YHO-3a04HOro oOyueHus npuéma 2019 ropa no HanpabieHHIO
nogrotoBku  22.03.02  «Meranayprua»,  oOpas3oBaTelnbHag  nporpamma
«MHHOBallMU B METAJLTYPIUK».

3aBenyromui Kadeapoi Afz=<— |HW. Bonruua /
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