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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB ObYYEHUA

3a/1a4uu
npodecCuoHAITBHON
NesITeIbHOCTH Ha
OCHOBE NMPUMEHEHHUS
€CTECTBEHHOHAYYHBIX U
OO0IIENHKEHEPHBIX
3HAaHUM, METOI0B

HCITIOJBb30BaTh 3aKOHBI
N TCOPCTUUCCKUC
ITOJIOKCHHUA XUMUU,
Kacaromuecs
MMPUMCHCHUA
XUMHUYCCKUX BCIICCTB
u

JucuuruiHa ydacTByeT B (OPMHUPOBAaHUM  CIEAYIOUIeH KOMIETEHIMH 00pa3oBaTeIbHOM
IIPOrPaMMBI:
IToaxoMmeTeHIMHA,
NHpukaTopsl 10CTHKEHUS
Komnerenuuu (¢popmupyemsie B .
NOAKOMIIeTeHIIUH
AUCHUIINHE
OIIK-1 OIIK-1.Xum 3HaHMe cofepKaHMsI OCHOBHBIX 3aKOHOB
CniocobeH pemiaTh Cnocoben XUMHH, COBPEMEHHOUN TEOPUHU CTPOCHUS

BEIIECTBA, XUMHUYECKHUX U
(U3UKO-XUMHUYECKUX CBOMCTB PA3IIUYHBIX
CUCTEM U BEIECTB

YMeHune NpUMEHATh 3HaHUSI OCHOBHBIX
XUMUYECKHUX MPOILIECCOB K MPAKTUYECKUM
TEXHOJIOTHYECKHUM MpolIeMam
crielramIu3au

MaTeMaTH4eCKOro ¢usnko-xuMuueckux | ONBIT NPOBEACHUS XUMHUECKOTO
aHanu3a u IIPOLIECCOB B 9KCIIEPUMEHTA U UCIIOJIb30BAaHUSI OCHOBHBIX
MOJIETTUPOBaHUS HAHODJICKTPOHUKE npreMoB 00pabOTKU U MPECTaBICHUS

OKCIICPUMEHTAJIBHBIX JaHHBIX

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHON

MNPOI'PAMMOBI
JlucuumimHa BXOAWT B 00si3aTeNbHY0 4YacTh bnoka 1 «/lucrumimHery o0pa3oBaTelbHON
nporpamMmel. JIJis ee M3ydeHus CTYOEHT JOJDKEH BIaJeTh 3HAHUSMU M YMEHUSIMH B oObeme
IIporpamMMbl XUMHHM U MaTEMATUKH MOJHOM CPEIHEW IIKOJbI, a TAKXKE 3HATh OCHOBHBIE MOHATHUS U
3aKOHBI IIKOJIBHOTO Kypca (QU3HUKH.

Marepuasnibl ~ TaHHOM  JUCHMIUIMHBI  SABJISIIOTCS  OCHOBOM Uil  WM3YYEHHUSI  BCEX
€CTECTBCHHOHAYYHBIX, OOIIETEXHUYECKUX U CTICIIHAIbHBIX JTUCIUILINH.
3. OBBEM JUCHUIIJIMHBI U BU/IbI YUEBHOW PABOTBI
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4. COAEP) KAHUE JUCIUITJINHbI

CamocrosiTe
KonrakTHas padora JbHAsA
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1.3akoHOMEpHOCTH 4 6 2 4 6 32 | BxomHoi
MPOTEKAHUS WHIUBU1yaJIbHBIN
XUMHUYECKUX KOHTPOJIb
npoueccoB. Kuneruka. TectupoBanue
PaBnoBecue. Knaccel
[IpoBepounas
XUMHYECKHX
. pabora 1
COETMHEHUII.
12 8
TectupoBanue
2.PactBopsl. Teopus u IIpoBepouHas
3aKOHBIL. [ 'uaponus pabota 2
KonTponbhas
pabora 1
3. Ctpoenue aToma. 4 6
Ilepnonrueckuii 3aK0H. TectupoBanue
XHMHYECKas CBA3b
6 6
TectupoBanue
4. OBP.
DIIEKTPOXUMHUYECKHUE
IIPONCCCEI KonTpons
BBITIOJTHEHUS
UHIAUBUAYAIBHOT
0 3a/1aHus
5. CBoiicTBa 4 10
TectupoBanue

HCOPraHN4YCCKUX U




OpraHU4eCKHUX
COCIUHCHHUI.
KommiexcHblie
coequHeHus. MeToasl
aHajan3a.

KoHnTtponbHas
pabota 2

4.1. JlekuMOHHBIE 3AHATHA

Ne moayas

AUCHHUIIIIMHBbI

Oo0nem

()

3aHATHH

Kparkoe cogepxanue

| Ne Jexuun

N

OcHOBHbBIE 3aKOHOMEPHOCTH POTEKAHUSA XHMHYECKHUX MPOLECCOB.
DHAOTEPMHUYECKHE U IK30TEpMUYECKHE peakinu. 3akoH ['ecca. [Tonarue o
BHYTpEHHEHN 3Hepruu cucteMbl. CTaHAAPTHBIE SHTAIBIINKY 00pa30BaHUs
XUMHMYECKHUX COCIUHEHUN U UX UCIIOJIB30BAHME JUI pacueTa CTaHJapTHBIX
SHTAJIBIUN XUMUYECKUX peakuuil. [-if u I1-if 3aKOHBI TEPMOAUHAMUKH.
[Tonsarue 06 suTponuu. M300apHO-N30TEPMHUUYECKHII MOTEHIIAN. DHEPTUs
I'n66ca. OnpeneneHue BO3MOKHOCTH CAMOIIPOU3BOIBHOTO MPOTEKAHUS
XUMUYECKUX PEAKLIUN.

Kuneruka n paBHoBecHe B XMMH4YECKHUX MpoLeccax

OCHOBBI XUMHUYECKON KUHETUKH. [[OHSATHE O CKOPOCTH XUMUYECKUX PEAKIMH
B TOMOTEHHBIX U TeTepOTeHHBbIX cucreMax. DaxkTophl, BIHAIOIINE Ha
CKOPOCTh XMMHMYECKHUX peakIui. 3aKOH ACHCTBYIONIMX Macc. BrnusHue
TeMIIEpaTypbl Ha CKOPOCTh XUMHUYECKHMX peaknuil. 3akoH Bant-I'odda.
VYpasuenne Appenuyca. [lonsitue 00 »sHeprum akTuBanuu. OCHOBBI
katanuza. KatanuzaTtopbl M KaTaJIUTUYECKHE CHUCTEMbl. [ OMOTE€HHBIH U
reTeporeHHbIl karanu3. OopaTumbie U

HeoOpaTuMble peakiuu. XUMHYeckoe paBHOBecue. [loHATHE O KOHCTaHTE
paBHOBecus. DakTOphl, BIUAIONIME HAa CABUT XMMHYECKOTO PAaBHOBECHS.
[Tpunriun Jle-llarensbe.

Xumudeckas reopusi pactsopon .. MennesieeBa. ['mapatsl U COIbBATHI.
DU3UKO-XUMHYECKasi TEOpHs pacTBOPOB. McTrHHBIE pacTBOpbl. KosutoniHbie
PacTBOPBL.

CriocoObl  BBIpaKEHHsSI cocTaBa pacTBOpoB. PactBopumocts. OOmme
CBOMCTBA PaCTBOPOB.
3aKOHBI AJIs1 HEAJIEKTPOJIUTOB.

Teopus 35eKTpoIUTHYECKON quccounanuu. [loHsTre o cTeneHu 1 KOHCTAHTe
JUCCOITMAITMN AJEKTPOIUTOB. CHiIbHBIE W Cia0ble AJICKTPOJUTHI. 3aKOH
paz06aBnenust OctBanpaa. 3akoHbl Bant-I'odpda u Payns mns pactBopor
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anekTponutoB. [lonstne 00 wu3oTOHMYecKoM Koddummente. HMoHHOE
IIPOU3BEICHNUE BOABL. BOMOpOAHBIM M TMAPOKCWIBHBIA mNOKazarenu pH u
pOH. NHaukaropsl

IlonsiTHE O MPOU3BEACHUHN PACTBOPUMOCTH. T€OpHs CUIIBHBIX JIEKTPOIUTOB.
I'maposiu3 conelt 1 KOBAJIGHTHBIX coeAnHeHnH. Pazmuynbie cimydan u Gopmel
TUAPOJIN3a U YIpaBieHUEe mnpoueccamu rugaponusa. Pacuer pH u pOH
pacTBOpoB  paznuyHbIX cojeil. CTemeHb M KOHCTaHTa TUAPOJIH3A.
3aBUCUMOCTh CTETIEHU TMIPOJIN3a OT KOHLUEHTPALUU U TEMIIEPaTypBhl.

Teopus cTpoeHHs JIEKTPOHHBIX 000JI04€K aTOMA. XapaKTEPUCTHUKA
SHEPTreTUYECKOr0 COCTOSIHUSA 31eKTPOHOB. KBanTOBBIE uncna. CocTosiHME
3JIEKTPOHOB B MHOTO3JIEKTPOHHBIX

aTomax

[Mpunnun IMaynu. [IpaBuna Kneukosckoro, ['yaaa. DnekTpoHHbIe HOPMYITBI
aToMoB s-, p-, d-, f-amemenroB. Ilepuoanyeckmii 3akoH u cucrema J[.M.
Menneneesna.

CTpyKTypa MepHOANYECKOI CHCTEMBI H €€ CBS3b CO CTPOCHUEM aTOMOB. S-,
p-, d-, f- snmekTpoHHBIC ceMeiicTBa M TOJIOKCHHE MX B MEPUOIMYCCKOM
CHCTEME 3JICMEHTOB

Xumuueckas cBsi3b M popMbI MOJIeKyJI. Buibl XumMuueckoi CBsi3u B
MOJIEKYJIaX IPOCTBIX U CIOKHBIX COCTUHEHUM.

10

Teopust rubpuamsanuu. OCOOEHHOCTH CTPOEHUS M CBOMCTB BEIIECTB C
Pa3IMYHbBIM TUIIOM CBSI3U.

11

OxucauTe/IbHO-BOCCTaHOBUTEIbHBIE peakuuu (OBP). Knaccudukamms
OBP. Baxneiime OKUCIUTENN U BOCCTAHOBUTENN. DAKTOPHI, BIUAIONINE HA
nporekanue OBP . CocraBnenue u moadop koadpduimentos  OBP merogom
HMOHHO-DJIEKTPOHHOTO OanaHca.

12

JIeKTPOXMMHUYeCKHe Mpouecchl. OCHOBHBIE OHITHUS JIEKTPOXUMUHU.
DNeKTPOAHBIA OTEHIIMA, €r0 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB.
VYpaBuenue Hepucra. CtangapTHBIN 3JIEKTPOAHBIN MOTEHIMAJ, U3MEPEHUE.
Bonopoansiii anextpoa. P HanpsskeHUH METAIIIOB. XUMUYECKUE
HWCTOYHUKHU ToKa. ['anpBanmdeckue sjaeMeHTol. Pacuet DJIC
rajlbBaHUYECKUX 3JEMEHTOB. AKKyMysiTopbl. Koppo3us Merannos. Buabl
Koppo3uu. [IpuMeHeHue 3/X MpoIecCOB B TEXHOIOTHH MUKPOAJIEKTPOHUKH.

13

Onpenenenne HapaBJIeHUS IPOTEKAHUS
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI. DJIeKTPOIn3. TUIIbl
ANEKTPOJIATOB U JIEKTPOAOB. DIEKTPOIU3 PACIIIIABOB U BOAHBIX PACTBOPOB
anekTposnnToB. KaTtonHele n anogHble ipoueccsl. [lopsaaok pa3psaku HOHOB
HAa 3JIEKTPOJax. DJIEKTPOJIU3 C AKTUBHBIM aHOIOM. 3aKOHBI JJIEKTPOJIA3a

14

KoMiulekcHble coequHeHMsl. J|BofiHBIE COJIM M KOMIIJIEKCHBIE COCAUHECHNS,
HX JUCCOLHAIMY B BOJHBIX pacTBOpax. Teopus CTpOEHUS KOMILJIEKCHBIX
coenuHenuii no Bepuepy. Knaccugukanus 1 HOMEHKIaTypa KOMITJICKCHBIX
COCIMHEHHUN. Y CTOMYNBOCTh KOMILJIEKCHBIX coeauHeHui. ITonsaTue o




KOHCTAaHTE HECTOMKOCTHU. Pa3pylieHne KOMIIJIEKCHBIX COCIUHEHUHN.
IIpumeHeHue KOMILUIEKCHBIX COCIMHEHUM u IIPOLECCOB
KOMILUIEKCOOOpa30BaHUA B TEXHOJOTMH MHUKPOIEKTPOHUKU (OYHCTKA,
TpaBJIEHUE, TIOJyYEHUE METAJUINYECKUX ITOKPBITUHN U T.1.).

15

Metamasbl. Ilonmoxenue B mnepuogumdeckoit Ttadmuie. I[IpuMenenune B
Ka4yecTBE NPOBOAHUKOB. AmomMuuuii, Metamiel [IB u 1IB moarpymnm.
XUMU4YecKre CBOMCTBA METAJIJIOB M X coequHeHNH. OTHOMEHHE K KUCIOTaM
u menodaM. [lomydenne u TpaBiieHHe METALTHYECKUX TUIEHOK-TTPOBOTHUKOB.

16

Hemertanusl. [Tonoxenue B nepuoanyeckoit Tadnuue. Puzndeckue u
XMMHUYECKHE CBOICTBa coefuHeHNH. [IpuMenenne kucnot anemenToB VIIA,
VIA, u VA noarpynn s TpaBiaeHUs MOIYIPOBOJHUKOB.

17

DJleMeHTapHbIe U CJIOKHbIE MOJYNPOBOAHUKH. VX monoxeHue B
nepuoanyueckoi Tadiuie. Kpemuuii. XuMuueckue cBOWCTBa KPEMHUS U €r0
coeauHenuil. [Tonyyenne KpeMHHS BBICOKOW CTENEHU YUCTOTHI.
[TonynpoBonanku A3Bs n ABg . [Ipumenenue B Texnonorun CBUC.
XUMUYECKHE MPOLIECCHl U MaTEpPHalbl B TEXHOJIOTUH MUKPOAJIEKTPOHHUKH.

18

XUMHUYECKHE MPOLIECCH M MaTEPUANIbl B TEXHOJIOTUU MUKPO3JIEKTPOHUKH.
OpraHuyeckue COCMHEHUS B M/3, TIOJUMEPBI.

4.2. IlpakTuyecKkue 3aHATHSA
He npedoycmompensi

4.3. JlabopaTtopHbie padoThl

Ne mony.ist
TACHHUILTHHBI

Ne 1abopaTopHoii
padoThI

O0neM 3aHaTHI

(4acmi)

HaumenoBanue padoTsbl

Knaccudukanms Heopranndeckux coequnennii (BBogHnoe 3ansarue)

N

N3ydenue cBOWCTB OKCUAOB, THAPOKCUIOB, COJIEH.
KauectBenHoe onpeseneHne KaTHOHOB U aHHOHOB B PacTBOpE.

CkopocTh XMMHUECKUX peakluil. PaBHOBecue.

CriocoObl BhIpaXEeHUsI KOHIIEHTPALUU PACTBOPOB.

[IpuroroBneHnune pacTBopa 3aJJaHHON KOHIICHTPALINH.

I'maponus coneil.

PacTBOpbI HEITEKTPOIUTOB U DIEKTPOIUTOB.

Nonnoe npoussenenue Boasl. pH u pOH. [Ipoussenenne pacTBOpUMOCTH.

O N OO O bW

I'mpponus

NINPFP R DNDNDDNDN

KonrtponsHast pabora no temam mozysneii 1 u 2 (KPNe 1).




11

Crpoenue aToMa

12

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema .M. Menneneesa

13

XUMHYECKas CBA3b

14

NN

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC peakiini. KOHTPOJIh BBIMTOTHEHUS
WHIMBHUIYAIBHOTO 3aaHUSI.

15

XUMUA U JIEKTPUIECKHI TOK.

16

KOMHHCKCHHCCOGHHHCHHH

17

OOu1re cBOMCTBAa METAIIOB, HEMETAIJIOB, TIOJTYIPOBOIHUKOB.

18

NINIDN DN

KonTpomnpHas padbota mo Temam moayneit 4 u 5 (KPNe 2)

4.4, CamocTosiTe/ibHasi padoTa CTYA€HTOB

Ne mopy.ist

JUCIUILIMHBI

Oonem

[

3aHATHH

Bug CPC

[TpopaboTka MaTepuana 1mo TeMe BBOJHOTO 3aHATHS «Kitacchl HEOpraHUYeCKNX
coeAMHEHM . BrimonHenne nomamxero 3aaanus. [Ipoxoxaenne
tectupoBanusa. [loaroroBka k sabopatopHoit pabote, ohopmiIeHHE
WHIMBUIYAIBHOTO KOHCIIEKTA.

[Tpopabotka siekunu Nel U TOMOIHUTENBHOTO MaTepHaa 1o TeMe:
«TepMoXUMHUUECKHE pacueTh» ¢ pa30opoM 00pa3IoB pelIeHus 3a1ay,
[Tpoxoxnaenue TectupoBanus. Bemmonnenue [IpoBepounoit padotsr 1.

[TpopaboTtka nexnuu Ne 2.BrimonHenue qomamnrxnero 3aganus. [Ipoxoxaenue
TeCTUpOBaHUs 1Mo Teme: «KuHeTnka u paBHOBECHEY.

[TpopaboTtka nexumii Ne 3-5. Beimosmnenue qomarnHero 3ananus. [Ipoxoxaenue-
TecTupoBaHus no TemaM: «llepecuer KOHUEHTpALMIT», «3aKOHBI JJIs1 PACTBOPOB
HEAJIEKTPOJIUTOB U 3JIEKTPOIUTOBY, «CUIIbHBIE JIEKTPOIUTHDY, «I HAPOIH3».
[ToaroroBka k 1abopaTtopHoii pabote, ohopMiIeHHE KOHCIEKTa C pacueTaMH
JUIS. MHOUBUAYAIBHOTO 33JaHUsl, UMEIOIEr0 IPAKTUUECKYIO HAIIPABJIEHHOCTD.
Brimonnenue [IpoBepounoii paboTs! 2.

[TpopaboTka JOTOIHUTEIBHOTO MaTepraiia Mo Teme: «CHITbHBIC SJICKTPOIIUTHD)
¢ pazbopom obOpastoB pereHus 3aaa4, [lonroroska k KontponsHoii padote Ne 1

ITpopabotka sexuuit Ne 6-9. IIpoxokaeHne TeCTUPOBAHUS IO TEMaM:
«CtpoeHue aroma», « XuMU4ecKasi CBsI3b»

[Tpopa6oTtka nexuuu Ne 10 «Teopust OBP». [IpoxoxaeHue TeCTUpOBaHHS 11O
teme OBP.

[Toarororka k 1aboparopHoit padore mo teme OBP. Odopmiienne KOHCTIEKTa,
BKJIIOYAIOIIET0 MHAMBUIyaIbHOE 3a/1aHle C MPAKTUYECKOM HANPaBICHHOCTBIO.

[Tpopabotka nekuuit Ne 11, 12 «D0eKTpoOXUMHUYECKHE TPOLIECCHD».




[TpoxokeHHE TECTUPOBAHUS 110 TEME «IIEKTPOXUMHUSD.

[ToaroroBka k 1abopaTopHoil pabote «DIEKTPOXUMUSY, 0OhOpMIICHUE
WH/IMBUYabHOTO KOHCIIEKTA.

[ToaroroBka k KonrponsHoii padote Ne 2.

5 10 | [Ipopabotka nexumii Ne 13-16. [Ipoxoxxnenne on-line TectupoBaHus
«KommnekcHble coeTMHEeHNs». BoimoHeHne JOMaIIHero 3a/1aHusl.
[Toarororka k KontponsHoit padote Ne 2.

4.5. IIpuMepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
He npedycmompensi

5. NEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHEUEHUS V151
CAMOCTOSITEJIbHOM PABOThHI
Y4eOHO-MEeTOINYEeCKOe 00CCIICUCHUE /ISl CAaMOCTOSTEIIbHOM PabOThI CTYJIEHTOB B COCTaBE
YMK nucrtummuasl (OPUOKC, http://orioks.miet.ru/):

Yueono-meronuueckoe obecrneuenne CPC (8 OPHMOKC)

Ne mopyaist
TUCHHUILTHHBI

1 ConepxaHne BBOJHOTO 3aHATHS 110 TeMe «KItacCchl HEOPraHMYECKUX COETUHEHUIN.
1) Teopernueckuii MmaTepuan

2) IBa BUJIa TECTOB PA3HOTO YPOBHSI CIIOKHOCTH (7151 on-line TECTHPOBaHUS U
ayUTOPHOTrO TecTUpoBaHus (20 BapuaHTOB).

1)Teopetnueckuii MaTepuan no reMaM «KuHeTHka 1 paBHOBECHE» U «3aKOHOMEPHOCTHU
MPOTEKAHHUS XMMUYECKHX IPOLIECCOBY
2)/IBa BHJa TECTOB PA3HOTO YPOBHS CIOXHOCTH ( aisi on-line TectupoBaHus u
aynutopHoro tectupoBanus (20 BapuanToB) 1o Teme: «KuHeTnka u paBHOBECHE)
3)VuebHO-MeTOIUYECKHEe MaTepualbl K BBITOJHEHHIO IPOBEPOYHOM paboTel 1
«3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX MPOIIECCOBY:
a) TeopeTnueckuii MaTepuan

0) O0Opa3ibl pereHus 3a1a4
4) NunuBuayansHble 33aHus A1 TPOBepOoYHO paboTsl Ne 1.

2 1)TeopeTnueckuii Marepuall.

2)/IBa BHAa TECTOB pPA3HOTO YPOBHS CIOXHOCTH (I on-line TECTUPOBaHHUS U
aynutopHoro TectupoBanus (20 BapumanToB) 1o Temam: «llepecueT KOHIIEHTpaIuiiy,
«3aKOHBI 17151 pACTBOPOB HEANEKTPOIUTOB U DJIEKTPOIUTOBY, «CUIIbHBIE SJICKTPOIUTHIY,
«I"'unponusy.

3) YueOHO-METOAMYECKUE MAaTepHAITbl K BBITIOJTHEHUIO IPOBEPOYHON PabOTHI 2:

a) TeopeTnueckuii Mmarepua

0) OOpa3ibl pereHus 3a1a4



http://orioks.miet.ru/

B) nuBuIyanbHbIe 3a1aHUS TS TUCTAHIIMOHHOW MTPOBEPOYHOM pabOTHhI 2.

1)TeopeTnueckuii Mmarepuall.

2)/1Ba BUJ1a TECTOB PA3HOTO YPOBHS CIOXKHOCTH (17151 on-line TecTupoBanus u
ayauTOpHOro TectupoBaHus (20 BapuaHTOB) 1o TeMaM: «CTpoeHue aToMay,
«XUMHYECKasi CBSI3bY.

1) TeopeTnueckuii MaTepHall.

2) /IBa BH/1a TECTOB Pa3HOT0 YPOBHSI CIOKHOCTH (115 on-line TecTUpoBaHus U
aynutopHoro tectupoBanus (20 BapuantoB) o temam: «OBP, «3nexkrpoxumudeckue
MIPOIIECCHI»

3) Buneopunsmbr: «Koppo3ust METaIIOBY», «IIEKTPOIIHA3»

1) TeopeTnueckuii MaTepHal.

2) /IBa BU1a TECTOB Pa3HOTO YPOBHSI CIIOKHOCTH (J11st on-line TecTUpoBaHus 1
aynuTopHoro tectupoBanus (20 BapuaHToB) 1o TeMe «KoMITJIeKCHbIE COeIMHEHUS.
3) Buneodunbemer: «AnmroMmunmniiy, «IIponsBoacto amoMuHu», «Cepay, «Kpemamii.

6. MNEPEYEHb YYEFHOM JIUTEPATYPBI
Jlutreparypa

I'muaka H.JI. OOmas xumus : B 2-x T.. Yueb. mius akamemuueckoro OakanaBpuata. T. 1/
H.JI. I'munka; [Tox pen. B.A. ITonkoBa, A.B. ba6kosa. - 20-¢ u3n., nep. u gom. - M. : FOpaiir,
2018. - 353 c. - (bakanaBp. Akagemuueckuii Kypc). - URL: https://urait.ru/bcode/420962 (mara
obpamienus: 19.01.2026). - ISBN 978-5-9916-9353-0

. Huxutuna H.I'. OOmas u Heopranuyeckas xumus : B 2-x 4u.: y4eOHUK W TPAKTUKyM JUIs
npukinaagnoro OakanaBpuara. Y. 1 : Teopermyeckue ocuoBsl / H. I'. Hukuruna, B. W.
I'pebenbkoBa. - 2-¢ u3a., mepepad. u mom. - Mocksa : FOpaiir, 2017. - 211 c. - (bakanasp.
[Mpuknagnoit kypc). - URL: https://urait.ru/bcode/425468 (nara oopamenus: 19.01.2026). - ISBN
978-5-534-04785-1

. JIaGoparopnsIii mpakTukyM 1o kypcy "O6mas xumus" / B.U. I'pedbenpkoBa, H.I'. Ocunenkosna,
H.I'. Huxkutnna, E.E. KosznoBa; M-Bo oOpaszoBanusi P®, @DenepanbHOe areHTCTBO 110
obpazoBanuto, MITUIT(TY); [Tox pen. B.U. I'pebenrskoBoii. - M. : MUDT, 2008. - 116 c.

. Meroanueckue ykazaHusi K 3aHATUAM 1o Kypey "Xummsa" / B.M. I'peGenbkoBa [u ap.];
MunucrepctBo o0pa3oBanus u Hayku P®, HannoHanabHBIN HCCIeAOBAaTENbCKUN YHHUBEPCUTET
"MUIT". - M. : MUDT, 2018. - 172 c.

Meroandeckue yka3zaHWsl K pemeHuro 3amad no kypcy "Xumus" / B.U. I'pebenpkoBa, A.T.
bopucos, H.I'. Hukutuna [u ap.]; M-Bo o6pa3oBanus u Hayku PO, DenepanbHOe areHTCTBO 0
obpazopanuto, MIUDT(TVY); Ilox pen. B.1. I'pebennkoBoii. - M. : MUDIT, 2009. - 164 c.
I'muaka H.JI. 3amaum u ynpaxkHeHus 1o oOmier XuMuu : Y4eOHO-IpaKTHYECKOe Imocodue /
H.JIL. I'munka; [Tox pexn. B.A. [TonkoBa, A.B. babkosa. - 14-e u3a. - M. : FOpaiit, 2016. - 236 c. -
URL: https://urait.ru/bcode/395520 (nata oopamierus: 19.01.2026). - ISBN 978-5-9916-8914-4
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7. INEPEYEHb ITPO®ECCHUOHAJIBHBIX BA3 JAHHbBIX, THP®POPMALIMOHHBIX
CITPABOYHbBIX CUCTEM

1. DmnekrponHas OubnuoTeka mo xumun (Xumudeckuil pakynsrer MI'Y): caiit. — Mocksa. - URL:
http://www.chem.msu.su/rus/teaching/org.html (nara ooparmenus: 19.01.2026).

2. eLIBRARY.RU: mHayynas oanekTpoHHas Owubnmoreka: calt. — Mocksa, 2000. -
URL.: https://elibrary.ru (mara o6pamenns: 19.01.2026). — Peskum goctyma: ajas 3aperuCcTpHp.
MOJIb30BaTENEH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'H

B xoxae peanuzanuu 00ydeHUs HCTIONB3YETCs CMeIAaHHOe 00yUeHue.

OOyueHre MOXET pealM30BbIBATHCS C MPUMEHEHUEM DSJIEKTPOHHOTO OOy4YeHUs |
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

OcBoenne 00pa30BaTENIbHOM MIpOTrpaMMbl  00ECHEUMBACTCA pPECypcamMH  3JIEKTPOHHOU
uHpopManronHo-oopazoBarenbHOi cpensl OPUOKC (http://orioks.miet.ru). OcHOBHOE Ha3HAa4YEeHUE

TUX PECYpCOB - OKa3aHHWE IOMOIIM CTYJIEHTaM TP CaMOCTOSTEIBHOM paboTe, a TaKxke B
CaMOCTOSITEIBHOM OCBOGHMHM TeM nponyueHHbIX 3aHiatuidl. Pecypcst OPMOKC wmoryt Ttaxxke
HCIIOJIb30BAThCS AJis Oojiee yriyOaeHHOTO N3YUeHUS] JUCIUTUINHBI.

Jlnst  onmepaTMBHOTO B3aMMOJEWCTBHUS CTYAEHTOB C IPENOJABATENIEM HCIIOIb3YIOTCA
AJICKTPOHHAS TouTa, cepBUC 0OpaTHOI cBsi3M - pasznen OPUOKC «Jlomamaue 3aganus.

B mpomecce o0ydeHus TpW MPOBEAECHWUW 3aHATHA W JJII CAMOCTOSTEIbHOW pPaOOTHI
UCTIONB3YIOTCS BHYTPEHHHUE 3JIEKTPOHHBIE pecypchl B (hopMax BHJCOOIBITOB, TEOPETHUECKOTO
MartepHaia 1o OTAeIbHBIM TeMaM, JUCTAaHIIMOHHBIX TPOBEPOYHBIX paboT U on-line TecTUpOBaHUS B
OPHOKC.

[Ipu mpoBepeHUM 3aHATHA W IS CaMOCTOSITEIHLHONH pPabOThl HCHOJIB3YIOTCS BHELIHHE
3J1eKTPOHHbIE pecypcsl B dopmax BHEITHUX BUJICOONBITOB!
http://school-collection.edu.ru/collection/?interface=themcol#76632

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

HaumenoBanue yuyeOHbIX | OCHAIIEHHOCTh Y4eOHBIX Ilepeuenn
ayauTOpHIl U ayAUTOPHUI U MOMeELEeHU As IMPOrpamMMHOI0
NMOMeLEeHUH 11 CaMOCTOSITEJILHOM padoThI ol0ecrievyeHust
CaMOCTOATEILHOMI
padoThI
VYuebHas ayuTOpHs MynbTUMEIUITHOE 000pyIOBaHKE OC Microsoft Windows
7
MS Office,
Opaysep Acrobat reader
DC
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VYuebHas ayIuTopus BriTspkabie mkadsl (2 mT), HaOOpsI He tpebyercs

«JlabopaTopus XHUMPEAKTHUBOB, XUMHUYECKas TIOCY/1a,

AQHAJTUTHYCCKOU XUMHUU», | IITATHBbI, aKBAIUCTHIUIATOP, BECHI

Y4eOHast ayuTopust naboparopusie (2 mrT.), Moromeps! (4

«JIaboparopwus oOrieit IIT.)

XUMHAN

IMomemenue s KommnbroTepHast TEXHUKA C OC Microsoft Windows

CaMOCTOSITEIILHOM PabOThI | BO3MOKHOCTBIO MmoaKIouenus k cetu | Microsoft Office
«uTepHeT» u obecneueHuneM nocryna | Professional Plus

B DJICKTPOHHYIO Opaysep
MH()OPMAIIMOHHO-00Pa30BATEIBLHYIO Acrobat reader DC
cpeny MUDT

10. ®OHABbI ONEHOYHBIX CPEACTB JJIAA IIPOBEPKU
C®OPMHUPOBAHHOCTH KOMITETEHIIUI/IIOJAKOMITETEHIIAI

®OC no noaxomnereHuuun OIIK-1.Xum CriocobeH HCIob30BaTh 3aKOHBI U TEOPETHUECKUE
NOJIOKEHUS XUMHHM, Kacalollhecs NPUMEHEHUS XMMUYECKMX BEIIECTB U (DU3MKO-XUMHYECKUX
IPOIIECCOB B HAHOIJIEKTPOHUKE.

@OH/ OLEHOYHBIX CPEJCTB MPEACTABICH OTIEIbHBIM JTOKYMEHTOM U Pa3MELICH B COCTaBe
YMK guctumniuHbl B 3JeKTpOHHOW HMH(MOpMaimoHHoi obOpasoBarensHoi cpene OPMOKC// URL:
http://orioks.miet.ru

11. METOJINYECKHUE YKA3AHWS JIUISI CTYIEHTOB 110 OCBOEHUIO
TACIATITAHBI «XAMMSI»

11.1. OcoGenHOCTH OpraHu3anuu npouecca o0y4eHus

Bce conepxanue qUCUMIUIMHBL pa30ouTo Ha 5 Momynel. Kax bl MOyIb SIBISETCS JTOTHYECKU
3aBepILIEHHON 4YacThio Kypca. Bee yaboparopHbie MEpONPHSTHS MPOBOIATCS TOCHIE JIGKIIMOHHOTO
OOBSICHCHUS MaTepuajia W TpeOylOT AaKTUBHOTO YYacTHS CTYJAEHTOB TIPH  OOCYKICHUU
TEOPETUYECKOr0 MaTepuana nepel JjJ1a0opaTOpHbIM 3aHsATHEeM. Jlig ynydineHus KadecTBa
IPENoJiaBaHusl U KOHTPOJI YCBOEHHS CTYAEHTaMHM M3y4aeMbIX TeM Ipylna pa3OuBaeTcs Ha JBe
HNOATPYNIBI, KXKAYI0 M3 KOTOPBIX BEICT 3aKPEIUICHHBIM 3a HEHM MpenonaBareib. OTO MO3BOJISET
c/enarth nporecc o0pazoBaHus 0oJiee aAPECHBIM U KOHTAKTHBIM.

JlucuMinHa peaau3yeTcs IyTeM IPOBEICHHS TOTOKOBBIX JIEKIIMOHHBIX 3aHSITHH, TPYIIIOBBIX
7a00paTOPHBIX 3aHATHA, TPYNIOBBIX KOHCYJBTAIMA, M BHEAYTUTOPHON CaMOCTOSITEIbHON paboTHI.
Brimonnenue 1abopaTopHbIX paboT OCYIIECTBISETCS CTYACHTaMH B OpHraaax, COCTOALINX U3 ABYX
YEJIOBEK, II0J1 HEMOCPEACTBEHHBIM KOHTPOJIEM IPENOIaBaTENs.

JononmuutensHOo  (popMoil  0O0yueHHs SBISIETCS KOHTaKTHas paboTa — TPYMIIOBBIC
KOHCynbTaluu. KoHCydabTamm mNpoBOAATCS OOUH pa3 B Mecsal (2 waca) — JIEKTOPOM H
IIPENoAaBaTe/sIMU, BEAYIIUMHU IPAKTHUYECKHUE 3aHATHA. [pynmoBble KOHCYIBTALMH  SBIISIOTCS
00s3aTeNIbHBIMU JIJIS1 TIOCEUIeHUs CTyaeHTamu. Ha Hux pa3Oupaercss CIOXKHBIH UIsI YCBOCHHS
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TEOPETHYECKUN MaTepHall, TPOBOJUTCS BXOTHOW KOHTPOJIb (2 4 Ha MOIYNb 1), OCYIIECTBISETCS
MOJATrOTOBKA K MOCJIEAYIOIIMM JIAOOpaTopHbIM paboTam (1o 2 4 Ha moayins 3,4,5). [IpucyrcrBue Ha
TaKOM 3aHSATHUU SIBISIETCS HEOOXOAMMBIM YCIOBHEM JUIsl IOMycka K jabopaTopHbiM paboTam. Ilo
pe3yabpTaTaM BXOJHOI'O KOHTPOJIS MPENoJiaBaTelib OLIEHUBACT YPOBEHb MOJATOTOBKH CTYACHTOB U
MOJKET MPEJIOKUTh UM BIIOCJICCTBUU TECTHI PA3HOTO YPOBHS CIOXKHOCTU M, TIPU HEOOXOMMOCTH,
yIEIUTh OOJbIlle BHUMAaHUA HAa €XKEHEACNbHBIX KOHCYJIbTAIMSX TEM CTYAEHTaM, KOTOPBIM 3TO
HeoOxoauMo. J{aTa u Bpems poBeIeHUs KayK10M TPYIIOBOM KOHCY/IbTAllUM HA3HAYAETCS OTAEIBHO C
Y4E€TOM pacluCaHus 3aHATHA CTYACHTOB M COOOIIaeTcss UM HE MeHee ueM 3a 10 gHeilt g0 ee
npoBefeHus. ['paguk mpoBefeHHs] KOHCYIbTAlMA COOOIIaeTCs JIEKTOPOM M IpenojaBareieM U
pasmernaercs B cucteme OPMOKC http://orioks.miet.ru.

Takke CTyIEHTBI MOTYT IIOCEIIaTh €KEHEJETbHbIE KOHCYJIbTAllMU Yy TMperojaBaTeiei,

BeAYIIUX J1abopaTopHble paboThl. X MOocemaroT CTyACHTHI, JKEeNaIoUIie MOTY4YUTh Pa3bsCHEHUS 0
BhINoyIHeHMIo 3ananuii it CPC, a Takke Te, KOMy HEOOXOAMMO CIaTh MPOMYIIEHHbBIE KOHTPOJIbHbIE
MEpPOIPUATHS WM TEpenucaTb HEYJOBJIETBOPUTEIBHO HAMMCAHHBIE AyJIUTOPHBIE KOHTPOJIbHBIC
paboTel. B paMKkax Takux 3aHSITUN TaK)Ke BEETCS MHAMBUAYAIbHBII pa300p OUIMOOK, JOMYIIEHHbIX
CTYJIEHTaMH IIPY BBIITOJIHEHUH KOHTPOJIbHBIX MEPOIIPUATHM.

VYenemHocTe OCBOEHUS KaXAOr0 MOXYNS OLEHMBAETCS IO PpE3yJbTaTaM BBINOJHEHUS
00s13aTeIbHBIX  KOHTPOJIBHBIX ~ MEpONPUSATHUH. I'padux KOHTPOJIBHBIX ~ MEPONPUATHIA
pa3pabarbIBaeTCs M yTBEpXKIaeTcs 10 Hayaia ceMecTpa.

CamocrosTenbHas paboTa CTYIEHTOB NpPEAyCMAaTpUBAeT JOMAIIHUE 3aJaHUS K KaKIOMY
nabopaTtopHOoMYy 3aHATHIO. VX ciicok (¢ ykazanueM TeM) pasmenieH B cucteMe OPMOKC B pecypcax
K IIEPBOMY 3aHATHIO. BBINOJIHEHNE TOMAIIHUX 3aJaHUH SIBISETCS JOIYCKOM K 3aHATHIO.

Ha xaxaom 1abopatopHOM 3aHATHH HEOOXOIMMO BBITIOTHUTH ayTIUTOPHBIH (0ff-line) TecToBsIi
orpoc 1o TeMe 3aHATusa. Co3znansl HAOOPHI TECTOBBIX MaTepuanoB (20 MHIMBUYaTbHBIX BAPUAHTOB)
o KaXkJ10i1 TeMe Kypca. TecTupoBaHue MPOBOJUTCS Kak Ha 3aHIATUU (O0siee CI0XKHBIA ypPOBEHbB), TaK
W 10 cuUcTeMe yaajeHHoro poctyna (on-line), obecrieunBas camMoOOydeHHE M CaMOKOHTPOJIb
cryaentoB. B OPMOKC npuBoautcst Teopus 1o yka3aHHOH Teme, 00paslibl pelieHus 3a1a4 (B TOM
Yycae A MOATOTOBKM K BBIIOJHEHUIO JUCTAHLMOHHBIX MPOBEPOYHBIX paboT), cocraBieHsl 30
BapHUaHTOB MO KAX/I0H ayIMTOPHON KOHTPOJIBHOM padorTe.

Ha nepBoii Henene cemecTpa yTBEpKAaeTCs OPSIIOK HAYKUCICHUs OaJUIOB MO0 HAKOMUTEIHHON
o6aeHOM cucteme. OH pasmerniaercs B OPUOKC u goctyneH cTyneHTaM B JUYHOM KaOWHETE.
HaunGonpmryro 3HaYUMOCTh HMMEET OIICHKAa 3a ayJuTOPHBIE KOHTPOJbHBIE pPaboTel 1 u 2
VY oBneTBopuTEeNbHAs OIIEHKA 32 KOHTPOJbHBbIE pabOTHI SBISETCS HEOOXOAUMBIM YCIOBUEM JJIS
JIOIyCKa K cAade dK3aMeHa.

Bce orieHKM yunTHIBalOTCS B 0ATEHON HAKOMUTEIBHON CHCTEME.

11.2. CucTtema KOHTPOJISI U OLlEHUBAHUSA
Jlnst  OLIEHKM YCNEBAaeMOCTH CTYJICHTOB TI0 JHUCIUIUIMHE HCIOJB3yeTcs OayuTbHas

HaKOIUTEJbHAsI CHCTEMA.

ITo cymme GamioB, HaOpaHHBIX 32 KOHTPOJIBHBIE MEPOIIPHATHUS CEMECTpPa, M MOJYYCHHBIX Ha
JK3aMEHE, BBICTABIISICTCS WTOroBas olleHKa 1o mpeamery. CTpykTypa W Tpaduk KOHTPOJIBHBIX
meponpusitaid goctynied B OPMOKC// URL: http://orioks.miet.ru/
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Jlono/iHATE/IbHbIE CBE/IeHHsI O CHCTEME KOHTPOJIs:

MOHHUTOPHHT YCIIEBAEMOCTH CTY/EHTOB IPOBOJHMTCA B TeUEHHE cemecTpa IO uroram 1-8
yueGHEIX HefleNb, 9 — 12 y4eOHbIX Henenb, 13 — 18- yueOHbIX Helelb.

TIpy BEICTABJIEHAX UTOTOBOM OLIEHKH MCTIONB3YETCs MKaa, IPUBSACHHas B TabuIe:

CymmMma 6aJ1j10B Ouenka
Memnee 50 2

50-70 3

71 -85 4

86 —100 5

Pa3paGoTuHKu:
TIouent Mucturyta IIMT, K.T.H., TOLEHT A.I'. Bopucos
= 7

TIonent Uucturyta [IMT, K.T.H., JOICHT ﬂ’/ H.I'. Ocunexnkosa
Iouent Uucturyta IIMT, K.T.H., TOLEHT %{M E.B. Unpsaiesa

Crapmmii npernogasatens MuctuTyTa IIMT j?_{pévg W.H. [letyxoB
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Pabouas mnporpaMma IUCIMIIMHBL «XWMES» 110 HAOPABIEHHIO IIOATOTOBKH 528.03.03
«HanomMaTepuainsl», HampaBieHHOCTH (podmmio) « AHKeHeprs HAHOMATEPHUAIOB» pa3i3a60TaHa
B Wucturyre IIMT = yTBEpXKIEHA  HA  3acelaHHd Y UEHOro ;
Hucturyta ié’ﬁ/-tgcj/w 2026 rozia, mpotoxkon Ne & . ;

Hupexrop Uucturyra [IIMT V/%.B.H%KOB/

Jluer corsiacoBaHus

COBCTa

Pabouas mporpamma coriacoBaHa ¢ I[eHTpOM MOATOTOBKHM K aKKPEIUTAIIMHA W HE3aBHCHMOM
z

OIIEHKH Ka4eCcTBa |

Haganmsank AHOK % i / N.M.Huxkynuna /

V4

Pa6ogas mporpamma cornacoBara ¢ Oubimorekoit MUDT

Hupexrop 6ubnuorexn @L “/ ~/T.JILOummnmosa /
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