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1.

IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB ObYYEHUA

JlcuuIuiiHa y49acTByeT B (POPMUPOBAHUM CIEIYIOIMX KOMIIETEHIMI 00pa3oBaTeIbHON

HPOTrpaMMBI.
IloaxoMneTeHII MM, HNuaukaTopbl 10CTHKECHUSA
KoMnereHuun "
(¢opmupyemblie B TUCHUIIMHE MOAKOMIIeTEeHIIN i1
OIIK-1 OIIK-1.Xum Criocobex 3HaHMe cofepKaHNsI OCHOBHBIX

CrnocobeH pemaTth

HCIIOJIb30BaTh 3aKOHBI 1

3aKOHOB XUMHWH, COBPEMEHHOM
TEOPHUH CTPOEHUS BEILIECTBA,

3a7a9u TEOPETHUYECKHE MTOJIOKECHHSI
. XUMUYECKHUX U (PU3UKO-
npodeccCuOHATHLHON XMMHH, KacaloIrecs TPUMEHEHHSI .
XUMHUYECKHX CBOWCTB
NESTEIILHOCTH, XUMHYECKHUX BEIIECTB U (PU3HUKO-

MMPUMCHSAA MCTOABI
MOACIINPOBAHUA,
MaTEeMaTHYECKOTO
aHaJIN3a, eCTECTBCHHO-
HayYHbIC U
00IIIeNH)KEHEPHBIC
3HAHUS

XUMHYCCKUX ITPOLCCCOB B
HaHO3JICKTPOHUKEC

Pa3IMYHBIX CUCTEM U BEILECTB
YMeHue NpuMEeHSTh 3HAaHUS
OCHOBHBIX XUMHYECKHUX
MPOIECCOB K MPAKTUYECKUM
TEXHOJOTHYECKHUM MpolIeMam
crienuaaIn3aluu

OnbIT AeATeJIbHOCTH 110
BJIAJCHUIO TEXHUKOMU
XAMHYECKOT0 3KCIIEPUMEHTA U
OCHOBHBIMH IIPUEMAMU

00pabOTKU U MPEICTaBICHUS

OKCIICPUMEHTAJIBHBIX JaHHBIX

2.

ITPOI'PAMMBI

MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM

JlucuuminHa BXOOUT B 00s3aTeNnbHYIO0 49acTh biioka 1 «JlucuumiuHedy 00pa3oBaTeIbHOM
nporpammel. /{15 ee u3yueHus CTyACHT JOKEH BIaJ€Th 3HAHUSIMHU, YMEHHUSIMU U HaBbIKAMHU B
o0BeMe MporpaMMbl XUMHH U MaTEMaTHKU TOJHOW CpeIHEN IIKOJBI, a TAaKKe 3HATh OCHOBHBIC
MOHSITHUS U 3aKOHBI IIKOJIBHOTO Kypca (PU3HKH.

Marepuanbl  JaHHOW  JAUCHUIUIAHBI
€CTECTBCHHOHAYYHBIX, OOMIETEXHUUECKUX U CIICIUAITbHBIX TUCIUTIINH.

SABIIAKOTCA OCHOBOM JIA HU3Yy4YCHUA BCEX

3. OBBEM JUCIHUIIJIMHBI U BU/IbI YUEBHOUW PABOThHI
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4. COAEP KAHUE JUCIUMIIJINHbI
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1.3axkoHOMEpHOCTH l.TecTupoBanue
MPOTEKAHUS XUMHUECKUX 2. JloManHss KOMIBIOTEPHAS
npoiieccoB. Kuneruka. 4 - 4 8 KPNel
PaBnoBecue. Knaccel
N 3. Aynutopnas KP Nel
XUMHYECKHX COCTUHEHUM.
1.TecTupoBanue
2.PactBopsl. Teopus u 5 14 16 2. JlomanHsisi KOMIBIOTEpHAs
3aKkoHbL. ['maponns KPNe2
3. AynutopHas KP Nel
3. CTtpoeHnue aroma.
. 1.TecTupoBanue
[Tepmonnueckuii 3aKoH . 8 - 6 12
2. KoninokBuym
XUMUYECKas CBS3b
l.TecTupoBanue
4. OBP. 2. BeInosiHeHHE U KOHTPOJIb
DNEKTPOXUMHUYECKUE 6 - 4 16 WHJIMBUIYaJIbHOTO 3aaHus
MPOLECCHI 3. AynurtopHast KP Ne2
5. CBoiicTBa 1.TecTupoBanue
HEOPraHUYECKUX U 2. Aynuropnas KP Ne2
OpPraHMYECKUX COCTUHEHUM. 8 - 4 28 3. 3aueTHOE KOMIIBIOTEPHOE
KomMmrnekcHple coetuHeHus. TECTUPOBAHUE.
Merons! aHanu3a.
Bcero. 32 - 32 80

4.1. JleKIHOHHBIE 3AHATHUSA
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1 2 | OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHX MPOIECCOB.
1 DHAOTEPMHUYECKHE U IK30TEpMUYECKHE peakinu. 3akoH ['ecca. [lonarue o
BHYTpEHHeH 3Hepruu cuctembl. CTaHAapTHBIE SHTAIBIIUN 00pa30BaHUs
XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ " X UCIIOJIB30BAHUC JId pacucTa CTaHAAPTHBIX




SHTAJIBIINN XUMHUUYECKUX peakuuid. |-if u |1-i 3aKoHBI TEpMOAMHAMUKH.
[Tonsarue 06 suTponuu. M300apHO-N30TEPMHUUYECKHUI MOTEHIIAN. DHEPTUs
I'n66ca. OnpeneneHue BO3MOKHOCTH CAMOIIPOU3BOIBHOTO MPOTEKAHUS
XUMUYECKUX PEAKLUN.

Kuneruka n papHoBecHe B XMMHYECKHUX Mpoueccax

OcHOBbI XMMHYECKOW KuHETUKH. [loHATHE O CKOpPOCTH XUMHUYECKHUX
peakuuil B TOMOTE€HHBIX U T'€TEPOreHHBIX cUcTeMaxX. PaKkTOpsbl, BIUSIOIINE
Ha CKOPOCTh XMMMYECKHX pEaKIMi. 3aKOH IEHCTBYIOIIMX Macc. BnusHue
TEeMIIepaTypbl Ha CKOPOCTh XMMHYECKHUX peakuuil. 3akoH Bant-I'odda.
VYpasuenne Appenumyca. llonstue o0 odsHeprum akTuBanuu. OCHOBBI
kKatanuza. Karanm3atopsl M KaTaJUTUYECKUE CHUCTEMbl. | OMOTE€HHBIH U
rereporeHHsli katanus. OOpaTumele U

HeoOpaTuMble peakiuu. XuMudeckoe paBHoBecue. [loHsATHE O KOHCTaHTe
paBHOBecHs. DaKTOphI, BIUSIOIIME HA CABUI XMMHUYECKOI'O DPABHOBECHS.
[Tpunriun Jle-llarenbe.

Xumunyeckasa Tteopust pacrsopos .M. MenneneeBa. I'ugparel u
conbpBaThl. DU3UKO-XMMHUYECKAsT TEOPHUsI PAcTBOPOB. VICTUHHBIE pacTBOPHI.
Komonnsbie pacTBOpBHI.

CriocoObl  BBIpaXEHHs cocTaBa pacTBOpoB. PactBopumocTs. OOmme
CBONCTBa PacTBOPOB.

3aKOHBI AJ1s1 HEJEKTPOJIUTOB.

Teopuss syeKTpoNMTHYECKOW aAucconuanuu. I[loHdatue o creneHun U
KOHCTAHTE JUCCOLMALNU 3IEKTPOIUTOB. CHUIIbHBIE U CI1a0ble IEKTPOIIUTHI.

3akoH pazbasnenuss OctBanpia. 3akoHsl Baut-I'odpda u Payns mis
pacTBOpoB 31eKTponuToB. [loHATHE 00 M3OTOHMYECKOM KOA(HUIHEHTE.
HNonHoe npowusseneHne BOJAbl. BOAOPOAHBIN U THIPOKCUIIBHBIA TOKA3aTeIn
pH u pOH. Nnnukaropsl

[TonsiTHe 0 MPOM3BEACHUN PACTBOPUMOCTH. TEeOpHs CUIIBLHBIX IEKTPOJIUTOB.
I'maposm3 coneil W KOBAJIEHTHBIX COEAWHEHHI. Pa3nuuHbie ciydyaun u
dbopMBI THIpPONIM3a M YOpaBJICHHE TpolieccaMu Tuiaposmsa. Pacdyer pH u
pOH pactBopoB paznuuHbiXx cosieil. CTeneHb M KOHCTAHTa TUIIPOJIHN3A.
3aBUCUMOCTD CTETIEHH IMIPOJIN3a OT KOHLEHTPALUU U TEMIIEPaTYpBhI.

Teopusi cTpoeHns 31eKTPOHHBIX 000/109eK aTOMAa. XapaKTEPUCTUKA
SHEPreTUYECKOIr0 COCTOSIHUSA 3JIeKTpOHOB. KBaHTOBBIE uKcna. CocTossHuE
3JIEKTPOHOB B MHOT'O3JIEKTPOHHBIX

aTomax

[Mpunnun I[Maymu. IpaBuna Kneukosckoro, I'yaaa. DnekTpoHHbIE GOPMYITHI
aToMoB S-, p-, d-, f-amemenToB. Ilepmogmueckuii 3akon u cucrema J[.1.
Menpeneesa.

CTpyKTypa MepuoauuecKoll CUCTEMBI U €€ CBSI3b CO CTPOCHUEM aTOMOB. S-,
p-, d-, f- 2ieKTpOHHBIC CeMEWCTBA M IOJIOKCHHUE UX B TEPUOTUYECKOM
CHCTEME 3JICMEHTOB

Xumu4deckas CBs3b U (hOpPMBbI MOJICKYJI. BHIBI XUMHUYECKOU CBSI3H B
MOJIEKYJIaX MPOCTBIX U CIOKHBIX COSTUHEHUIA.

Teopuss ruOpuguzanuu. OCOOEHHOCTH CTPOCHHS U CBOMCTB BEIIECTB C
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Pa3JINIHBIM TUIIOM
CBA3U.

10

OxucauTesibHO-BOCCTaHOBUTeNbHBbIE peakuu (OBP). Knaccudukanus
OBP. Baxneliye OKUCIUTEIN U BOCCTAaHOBUTENN. DAaKTOPHI, BIUSIOINE HA
nporekanue OBP . CocraBnenue u moaoop koddpdumumentor OBP metogom
HMOHHO-3JIEKTPOHHOTO OajiaHca.

11

DJIEKTPOXMMHUYeCKHe Npouecchl. OCHOBHBIE OHATHUS MIEKTPOXUMUMU.
DNEeKTPOIHBINA TOTSHIIUAN, €r0 3aBUCUMOCTH OT Pa3InYHBIX (PAKTOPOB.
VYpasuenue Hepacra. CtangapTHBIN 31€KTPOAHBIN NOTEHINAI, U3MEPEHHUE.
Bonopoanslii anektpoa. P HanpskeHU METAIIIOB. XUMUYECKUE
HCTOYHUKHU ToKa. ['anpBanmueckue 3memMeHThl. Pacuer 3/1C
rajbBAaHUYECKUX JIEMEHTOB. AKKYMYJsATOphl. Koppo3us metamios. Bubl
Koppo3uu. [IpuMenenue 3/x NporeccoB B TEXHOIOTHH MUKPOAJIEKTPOHUKH.

12

Omnpenenenne HanpaBIEHUS IPOTEKAHUSA OKUCIIUTENBHO-
BOCCTAHOBUTENbHBIX peaKUUi. DJIeKTPOIHu3. THUIIbI 3JIEKTPOIUTOB U
ANEKTPOAOB. DJIEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB.
Karonnsle u anoansle nporecchl. [lopsinok paspsiiki HOHOB Ha JIEKTPOAAX.
DNEKTPOIN3 C AKTUBHBIM aHOJIOM. 3aKOHBI 3JIEKTPOJIN3a

13

KoMmiuiekcHble coefnHenus. /[BOHBIE COJIM U KOMIUIEKCHBIE COETMHEHUS,
MX JMCCOLMALMY B BOJHBIX pacTBOpax. TeopHs CTpOEHUsI KOMIUIEKCHBIX
coenuneHuit mo Bepuepy. Knaccudukarus 1 HOMEHKIaTypa KOMITJIEKCHBIX
COETMHEHUN. Y CTOMYNBOCTh KOMIUIEKCHEIX coenquHeHuii. Iloustue o
KOHCTAaHTE HECTOMKOCTHU. Pa3pylieHne KOMIIJIEKCHBIX COCIUHEHUN.
IIpumeHeHue KOMILUIEKCHBIX COCIMHECHU I u IIPOLECCOB
KOMIUIEKCOOOpa30BaHUs B TEXHOJOTMH MHUKPOIJICKTPOHUKHA (OYHCTKA,
TpaBJIEHUE, TOJIYYCHHE METAINTMYECKUX TOKPBITUN U T.1.).

14

Mertamnsl. [Tonoxenue B nepuoauyeckoi tadnuie. [IpumeHeHue B kauecTBe
NPOBOAHUKOB. Amomunuii, metauibl IB u [IB moarpynn. Xumudeckue
CBOICTBa METAJJIOB U UX coeaquHeHn. OTHOIIEHUE K KHUCIOTaM U IIEJIOYaM.
[Tonyyenue u TpaBJICHHE METATINICCKUX TIICHOK-TIPOBOIHUKOB.

15

Hewmeramnsl. [Tonoxenue B nepuoanyeckoit Tadnuue. duszndeckue u
XMMHUYECKHE CBOICTBa coenuHeHNH. [IpuMenenne kucnot anemenToB VIIA,
VIA, u VA noarpynn s TpaBiaeHUs MOIYIPOBOIHUKOB.

16

DJieMeHTapHbIE OTYNPOBOIHUKU. VX MOI0KEeHUE B MEPUOTUYECKON
tabmuie. Kpemuunii. XuMuueckue CBOMCTBA KPEMHUS U €0 COSAMHEHUH.
[TonydyeHue kpeMHUS BBICOKON CTENEHU YUCTOTHI. [I[pumeHeHne B
texHosioruu CbUC. Xumuyeckue mporecchl 1 MaTeprualibl B TEXHOJIOTHHU
MHUKPOJIEKTPOHUKU. OpraHNuecKue COeTMHEHHS B M/3, TOJTUMEPBHI.

4.2. IlpakTH4eckue 3aHATHS
He npedycmompenul




4.3. JlaGopatopHble padoThI

Ne moayis
AUCHHUITHHBI
Ne 1abopaTopHoi

padoTsbI
O0beM 3aHATHI

HaumenoBanue padoTsbl

(yachbl)

Knaccudukanms Heopranmdeckux coequnennii (BBogHoe 3ansarue)

N3ydeHue cBOWCTB OKCHAOB, THAPOKCUIOB, COJICH.
KadectBeHnHoe onpeiesieHne KaTHOHOB U aHHOHOB B PacTBOPE.

CkopocTh XMMHUECKUX peakluil. PaBHoBecue.

CriocoObl BhIpaXEeHUsI KOHIIEHTPALUU PACTBOPOB.

IIpurorosneHue pacTBoOpa 3alaHHON KOHLICHTPALUU.

I'maponus coneil.

PacTBOpbI HEITEKTPOIUTOB U DIIEKTPOIUTOB.

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

I'mpponus
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Kontponbnas padora (AKPNe 1).
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Ctpoenue aToma
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XuMH4ecKas CBA3b
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Konnoksuym.
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OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKkuu.

[EEN
SN

XUMUA U JICKTPUIECKHI TOK.

[EEN
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Kommrexcubie COCOAUMHECHUA
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Kontponbnas padota (AKPNe 2)

4.4, CamocTosiTeibHAsA padoTa CTYAeHTOB

Ne moayis

JMUCIHUAILITMHBI

(yachbl)

Bug CPC

N O0beM 3aHATHI

KomMmmbrotepHoe TecTHpoBaHUE 110 TeMe BBOHOTO 3aHATHS «Kiacchl
HEOPraHWYECKUX COEAUHEHUIN

1) YupouieHHslif Tect; 2) TeCT CpeAHEro ypoBHs 3) TecT 6a30BOro ypOBHS
4) NoMammHss mpopadoTKa MaTeprala 1 3al0JTHEHUE TaOIHIIBI C
WHIUBUAYAIBHBIM 3a7aHueM 1o Teme. Crada 3Toi qomanrHeil paboThI.
[ToaroroBka k 1abopatopHoit padore.

[TpopaboTtka nexkuuu Nel v TOMOJIHUTEILHOTO MaTepHaa 1o TeMe:
«TepMoxuMuUecKue pacueTsbl» ¢ pa30opoM 00pa3IoB pelIeHus 3a/1ay,
BeITIOsTHeHHE noMartHel kommbroTepHor KP (JIKKPNe 1). Crauda sToit paGoThl.

ITpopaboTka siekuuu Ne 2, MOArOTOBKA K KOMIIBIOTEPHOMY TECTUPOBAHMIO T10




TEMC!
«KuHeTHKa 1 PaBHOBCCHUCH.

2 12 | IIpopabotka nekuuid Ne 3-5, HIOArOTOBKA K KOMIBIOTEPHOMY TECTUPOBAHHIO 110
teme: «llepecuer KOHIIEHTpalUii», TECThI: «3aKOHBI ISl PACTBOPOB
HERJIEKTPOJIUTOB U AIEKTPOIUTOBY, «CUIIbHBIE JIEKTPOIUTHI», « UAPOIH3»

4 [Tpopabotka B OMUPC nomosauTensHOr0 Marepuana mo teme: «CuiibHbIe
ANEKTPOJIUTHI C pa300poM 00pa3loB pellleHus 3a/1ay, BBIIOIHEHHE JOMAaITHEeH
koMmmbroTepHoi KP (IKKPNe 2). Cnada 3To#i paGoThI.

3 12 | 1) IlpopaboTka nexuuit Ne 6-9; 2) KomrnbioTepHOoe TECTUPOBAHUE 110 TEMaM:
«Ctpoenue aroma», Xumuueckas cBs3b; 3) Ilonroroska k Komnoxksuymy

4 16 | 1) IIpopabotka nekmuu Ne 10 «Teopus OBP» 1 KoMIIbIOTEpHOE TECTUPOBAHUE
2) BeimonHenrne nHAUBUIyAIBHOTO 3aaHus 1o Teme «OBPy;

3) [IpopaboTtka nexumii Ne 11, 12 «31eKTpOXUMHYECKUE TIPOLIECCH) U
KOMITBIOTEPHOE TECTUPOBAHHE

4) IToaroroBka k AKPNe 2

5) 28 | 1) IIpopabotka nekuuii Ne 13-16. KomnbrorepHoe TecCTUpOBaHUE
«KomruiekcHbIe COSMHEHUS.

2) IToaroroBka k AKP Ne 2.

3) [ToaroToBka K KOMIBIOTEPHOMY 3a4E€THOMY TECTUPOBAHUIO.

Bcero 80

4.5. IlpuMepHasi TeMAaTHKA KypPCOBBIX padoT (MPOEeKTOB)
He npedycmompenvi

S. IHEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUA JJI51
CAMOCTOSTEJBHOM PABOTHI

Y4eOHO-MeToInYecKoe 00eCIIeUeHUE ISl CAMOCTOSITEIIbHON paObOThI CTY/ICHTOB B COCTaBE
YMK mucrummunsl (OPUMOKC, http://orioks.miet.ru/):

VueoHo-Mmeroanueckoe odecneuenue CPC (8 OPUOKC)

Ne monyJist
AUCIHUTLTHHBI

1 Copeprxanrie BBOAHOTO 3aHATUA 110 TeMe «Kiacchl HeOpraHnYecKuX COeAMHEHUI».
1) Teoperuueckuii matepuai. 2) 3 Buga tectoB. 3) HauBuyanpHOE 3ajaHuE
(Tabnuma)

TecTsl 17151 KOMITBIOTEPHOT'O TeCTUPOBaHUs 10 Teme: «KuHeTrnka u paBHOBECHE»
Marepuain k BoinonHeHuro JJKKPNe 1«3akoHOMEpHOCTH TPOTEKAHUSI XUMUYECKUX
nporeccoB». 1) Teopernueckuit matepuai. 2) OOpa3ibl pemeHus 3a1a4.

3) UnnuBunyanpasie 3aganus mo JJKKPNo 1.

2 1)TeopeTnueckuii MaTepual.
2)TecTsl AJ11 KOMIBIOTEPHOTO TECTUPOBAHUS 110 TEMAM:

«Ilepecuer KOHIEHTpALUI», «3aKOHBI JUIsl pACTBOPOB HEAJIEKTPOIUTOB U



http://orioks.miet.ru/

AIIEKTPONIUTOBY, «CHIIbHBIE SJEKTPOIUTE, «[ MAPOIH3»

3) Martepuain k BeinogHeHu0 JJKKPNe2 «CunbHbI€ 37€KTPOIUTHIY:
a) Teopernueckuii Mmarepuai. 6) OOpa3ibl peneHus 3aaau.

B) MnnuBunyanbabie 3aaanus no JKKPNe 2

1)Teopernueckuii MaTepHall.
2)TecThI 1151 KOMIBIOTEPHOTO TECTUPOBAHUS [TO0 TEMaM:
«CtpoeHue atomay, XUMHAUYECKas CBS3b;

1) TeopeTnueckuii MaTepuai.

2) TecTbl 1151 KOMIIBIOTEPHOTO TECTUPOBaHUs 110 TeMam: «OBP»;
«OIJIEKTPOXUMUYECKUE TPOLIECCHI)

3) Buneodunbmbl: «Koppo3ust MeTanoBy, «DJIEKTPOITH3»

1) TeopeTnyeckuii MaTepHal.
2) TecTsl 7151 KOMITBIOTEPHOTO TECTHPOBAHMS 1O TeMe: «KOMIUIEKCHBIE COSAMHEHHSD.
3) BuneodunbMmer: «AmroMunuii», «IIpon3BoacTBO amoMuHus», «Cepay, «KpeMuuii»

4) 3a4eTHBIN TECT

6. MNEPEYEHb YYEFHOM JIUTEPATYPBI

Jlureparypa

I'muaka HJL O6mas xumus : B 2-x T.: Yueb. ans akagemuueckoro OakamaBpuara. T. 1 /
H.JL I'munka; [lox pen. B.A. [lonkosa, A.B. babkosa. - 20-e u3z., nep. u gomn. - M. : FOpaiiT,
2018. - 353 c. - (bakanaBp. Axagemuueckuii kypc). - URL: https://urait.ru/bcode/420962
(mara oOpamenus: 28.12.2020). - ISBN 978-5-9916-9353-0
Huxutnna H.I'. O0mas u Heopranuueckass xumus : B 2-x 4. yueOHUK M TPAKTUKYM IS
npukiagHoro OakamaBpwata. Y. 1 : Teopermueckue ocHoBel / H. I'. Hukutuna, B. M.
['pebGenbkoBa. - 2-¢ u3m., mepepad. u gom. - Mocksa : FOpait, 2017. - 211 c. - (bakanasp.
[Tpuknaguoit kypc). - URL: https://urait.ru/bcode/425468 (mara obpamenus: 01.04.2021). -
ISBN 978-5-534-04785-1
JlaGopatopHblif mpakTUkyM 10 Kypey "OOmas xumus" / B.M. I'peGenbkoBa, H.T.
OcunenkoBa, H.I'. Hukutuna, E.E. KosznoBa; M-Bo oOpazoBanusi P®, ®denepanbHoe
are’rcTBo 1o obpazopanmnio, MIUDT(TY); Iloxg pen. B.MU. I'pebenbkoBoii. - M. : MUIT,
2008. - 116 c.
Meroandeckue ykazaHusi K 3aHsaTHAM 1o kKypcy "Xumus" / B.M. I'peGenpkoBa [u ap.];
MunucrepcTBo oOpazoBanus U Hayku PD, HarmonanbHbIN HCCIeI0BaTebCKUN YHUBEPCUTET
"MUDT". - M. : MUDIT, 2018. - 172 c.
Meroandeckue ykazaHus K perieHuto 3anad no kypey "Xwumus" / B.U. I'pebenpkoBa, A.T.
Bopucos, H.I'. Hukutuna [u ap.]; M-Bo obpa3oBanus u Hayku P®, OenepanbHoe areHTCTBO
no oopazoBanuto, MITUDT(TVY); [lox pen. B.U. I'pedbenbkosoii. - M. : MUDT, 2009. - 164 c.
I'munkxa H.JI. 3agaun u ynpaxksHeHus mo oOmeld XuMuu : YueOHO-TIpaKkTHYecKoe rmocooue /
H.JIL. I'munka; [ox pen. B.A. ITonkosa, A.B. babkosa. - 14-e uza. - M. : FOpaiir, 2016. - 236
c. - URL: https://urait.ru/bcode/395520 (mara obpamienus: 29.12.2020). - ISBN 978-5-9916-
8914-4

Ilepuoguyeckue u3gaHus




1. Heopraamueckue matepuansl / PAH. - Mocksa :
http://elibrary.ru/contents.asp?titleid=7918 (mara oOpamenus: 23.06.2020). - Pexum

noctyna: mo noamnucke (2014-2021)

UKL Axamemknura, 1965 - . - URL:

7. INNEPEYEHb ITPO®ECCHUOHAJIBHBIX BA3 TIAHHBbIX,
NHOOPMAINMOHHBIX CITPABOYHbLIX CUCTEM

1. Dnexrponnas 6ubnuoreka nmo xumuu (Xumudeckuit pakymnprer MI'Y): caiit. — Mocksa. -

URL: http://www.chem.msu.su/rus/teaching/org.html (nata oopamenwus: 10.09.2020).

2. eLIBRARY.RU:

URL: https://elibrary.ru  (mara obparieHus:

Hay4yHas »dJEKTPOHHas OMOIMOTeKa:
10.09.2020).

3aperUCTPHP. TTOTb30BaTENEH.

2000.
— Pexum pocryna:

cailT. — Mocksa,

8. OBPA3OBATEJIBHBIE TEXHOJIOTI'MA
B xoxe peanuzanuu 00ydeHUs UCTIOIB3YETCS CMEIIAHHOE 00yYeHune

OOyueHue MOXET peaJH30BBIBATHCA C MPUMEHEHHEM DJIEKTPOHHOTO OOy4YeHHsS U

TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

OcBoenne 00pa30BaTENIbHON MpPOrpaMMbl OOECHEUMBACTCA PECypcaMH AJIEKTPOHHOU

uHpopMannoHHo-oopazosarenbHoi cpeast OPUOKC (http://orioks.miet.ru)..

JIy1si B3aMMOJICMCTBHS CTYICHTOB C TIPETO/IaBaTelIeM HMCIOJb3YIOTCS CEPBUCHI 0O0paTHOM

ces3u: paznen OPUOKC «JlomaiHue 3a1aHus», JIEKTPOHHAS [TOYTa.

B mpomecce oOyueHuss mpu TPOBENCHUU 3aHITHH M JUISI CAMOCTOSITEIHHOW pPabOThI
HCIIOJIb3YIOTCS BHYTPEHHHUE JIEKTPOHHBbIE pecypchl B (hOpMax BHIEOOIBITOB, KOMIIbIOTEPHBIX

KOHTPOJBHBIX paboT u TectupoBanus B OPUOKC.

[Ipu mpoBeneHUU 3aHATHH U U CAaMOCTOSATENILHOM pabOThI MCIIOJIB3YIOTCSI BHEIIHUE

3J1eKTPOHHBIE pecypchl B GopMax BHEIITHUX BUACOOIBITOB.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JTJUCHUIIJINHBI

HaumeHoBanmne yueOHbIX
ayAMTOPHUIl U MOMeLIeHU i
VIS CAMOCTOAITEILHOM
padoTsbI

OcHalEeHHOCTh Y4eOHbIX
ayIMTOPHUIl U MOMeILlleHu i
IJISE CAMOCTOSITEJILHOM
padoThI

IlepeyeHb MpoOrpaMMHOro
ob0ecrieyeHust

VYyeOHast ayTuTOpHs

MynsTUMeanIHOE
obopynoBaHue

OC Microsoft Windows 7
MS Office,
opaysep Acrobat reader DC

VYuebnast aynutopust Ne3336
«JlaGopaTopus
aHAJUTUYECKON XUMUH,
Yyebnas ayautopust Ne3340
«JIaGoparopus oOmeit
XUMU)

BrrTsoxabie mkadw (2 mT),
HaOOPbI XMMPEAKTHBOB,
XUMHYECKas MoCya,
IITaTUBBI, aKBAUCTHILISTOP,
BECHI JJabopaTopHbIe (2 1IT.),
HNonomepsr (4 mT.)

He tpebyercs

ITomemenue TUIA

CaMOCTOSITENIbHOM PabOTHI

KomnberoTepHas TexHMKa C
BO3MO>XHOCTBIO
IIOAKIIFOYCHUA K CETHN

«HTepHET» M 0O€EcIIeYeHneM

OC Microsoft Windows
Microsoft Office Professional
Plus

Opay3zep

IS



http://www.chem.msu.su/rus/elibrary/welcome.html
http://www.chem.msu.su/rus/teaching/org.html
https://elibrary.ru/
http://orioks.miet.ru/

noctyna B 3nektpoHHyto | Acrobat reader DC
UH(pOPMAIIMOHHO-

o0pa3oBaTeNbHYIO cpeny

MUDT OPUOKC

10. ®OHAbI OHEHOYHbIX CPEACTB AJISI IPOBEPKH
C®OPMUPOBAHHOCTHU KOMIETEHIUH/IIOJJKOMIETEHIINIA

®OC no noakomnerenuuu OIIK-1.Xum Crioco6eH ncnoiabp30BaTh 3aKOHBI U TEOPETUYECKHE
MOJIOKEHUS XMMUH, Kacalolecs MPUMEHEHHsSI XMMUYECKUX BEIIECTB U (PU3NKO-XUMHUYECKUX
IPOIIECCOB B HAHOAJIEKTPOHUKE

@OHJT OLICHOYHBIX CPEJCTB IMPEACTaBICH OTICIbHBIM JOKYMEHTOM M Pa3MEIIEeH B COCTaBe
YMK gucrunianHsl 3JeKTpOHHOM HHpOpMaMoHHON oOpa3oBaTenbHOU cpeast OPMOKC// URL:
http://orioks.miet.ru

11. METOAUYECKHUE YKA3AHUSA IJIA CTYAEHTOB 10 OCBOEHHUIO
JUCHUIIJIMHBI «XUMUS»

11.1. OcoGenHOCTH OpraHu3anuu npouecca o0y4eHus

Bce copmepkanme AMcUMIUIMHBL pa3OuTo Ha S5 wmoxyned. Kaxkaplii Monmyns siBisieTcs
JIOTHYECKH 3aBEpIICHHOM 4acThio Kypca. Bece maboparopHble MepOnpHsaTHS TPOBOAUTCS MOCIIE
JEKIMOHHOTO OOBSCHEHUs Marepuaja U TpeOyloT AaKTUBHOTO Yy4yacTHSl CTYIEHTOB Mpu
00CYXJIEHUH TEOPETUYECKOro MaTepHalia rnepej J1abopaTOPHBIM 3aHSATHEM, C HCIOJIb30BaHUEM
MHTEPAKTUBHBIX METO/I0B OOyUEHUS.

VYCHemHoCTh OCBOEHMSI KaKJOTO MOAYJS OLIEHMBAETCS IO PE3YJIbTaTaM BBIIOJIHEHHUS
00s13aTeIbHBIX KOHTPOJIBHBIX MEPOIIPUATUH. B ciydae nporycka KOHTPOIBHOTO MEPOTIPUSATHS
B CEMECTpEe M0 YBAKWUTEIbHOW IPUYMHE, CTYIEHT MMEET IIpaBO BBINOJIHUTH €€ Ha
KOHCYJIbTAIMSIX, B 3aUETHYIO HEZIENIO [0 MHAWBUAYyalbHOMY Tpaduky. Ha 3aueTHoil Hexene B
TE€YEHHE OJHOTO JAHS CTYJEHT HMEET MpPaBO BBINOJIHUTHL MO MpPEAMETy He Ooyiee OHOU
KOHTPOJILHOW WJIH JIaOOpaTOPHOM pabOTHI.

KoHTpoJib ycnneBaeMOCTH U CAMOCTOATEIbLHOI padoThI CTY/I€HTOB

1. CamocTosTenbHas paboTa CTYAEHTOB IIPEeIyCMAaTPUBAET IOMAIlIHUE 3aJaHHs K KaXKIOMY
nabopaTOpHOMY 3aHATHIO (NIPUBEIEHBI B CEMECTPOBOM IUTaHE). BwimomHeHue 3amaHuit
OTMEYaeTCsl MPEToAaBaTeNIeM B )KypHalle M OLCHUBAETCS B Oayliax.

2. Ha kaxaom 1ab0paTOpHOM 3aHATHH HEOOXOIUMO BBIIIOJHUTH TECTOBBIN OMPOC MO TEME
sarstust. Co3gansl HaOopel TecToBbIX MarepuanoB (150 -200 BOMpocoB MO Kaxaol Teme)
NPaKTUYECKH MO KaXJ0i Teme Kypca. TecTMpoBaHME NMPOBOAMTCS KaK HA 3aHATHH, TaK U IO
CUCTEME «yJAJICHHOI'0 JOCTYIay, obecrneunBas caMoo0y4eHHEe U CAMOKOHTPOJIb CTY/I€HTOB.

3. Kaxgomy cTyaeHTy HEOoOXOOUMO BBIMOJHUTH 2 JOMAallHUE KOMIIbIOTEPHbIE
KOHTpOJIbHBIE paboThl padoThl (JIKKP):

No 1 — OcHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHUS XUMUYECKUX PEaKIINil
Ne 2 — PacTBOpBI 371EKTPOJIUTOB

B OPUOKC mnpuBoauTcsi Teopusi IO YKa3aHHOW Teme, OO0paslbl peleHus 3ajad,
coctaBiieHbl 30 BapHMaHTOB KOHTPOJIbHBIX pa®oT. CpokM BBIOJHEHHS pPAa0OT YKa3aHbl B
CEMECTPOBOM IIJIaHE.
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Ne 2 — PacTBOpEI 371€KTPOTHTOR

B OPHUOKC npuBomuTcd TEOpHsS IO YKa3aHHOHM TeMe, 00pasupl pelleHHs 3ajad,
cocraBienbl 30 BapuaHTOB KOHTPONBHBIX paboT. Cpoxu BEITONHEHHS paboT yKa3aHbl B
CEMECTPOBOM ILJIAHE.

BrmonHenHBle paboTel cHaloTcs mpenojaBateqio. CTYOEHTHL, BBINOJHHBIIHE [BE
JOMalIHKWE KOMITBIOTEPHEIE KOHTPOJIBHEIE Pab0Thl, B ayAUTOPHOH KOHTPONBHOM paboTe pemaT
BMECTO BOCEMH 3a/1a4 — YETHIPE,

3. Haubonp1yro 3Ha4MMOCTE HMEET OIICHKA 32 AYIUTOPHBIE KOHTPOJIBHBIE paboTHI

(1AKP u 2AKP) u 3a KOJTIOKBUYM (KO).

HeynoB/IETBOPUTENbHO HAIMCAHHYIO KOHTPONBHYIO paboTy MOJXKHO BBITTOJHHTE I10CTE
NOIOIHUTEIBHBIX 3aHATHH C HCIONb30BaHWeM paspaboranHbix YMK, noMa Ha KOMIIBIOTEDE.
OTH OLEHKM YYHTHIBAHOTCS B GAJUIBHON HAKOIHUTENBHON CHCTEME W OKOHYATENLHOM 33YeTe C
OLIEHKOH.

11.2. CucremMa KOHTPOIS H OLEHUBAHHS

Jis  OLIEHKH YCIIEBaéMOCTH CTYINCHTOB II0 IUCHUIINIMHE HCIONB3yeTcs OauipHas
HAKOIIHTEJbHAS CHCTEMA.

[To cymme GanioB BEICTABISETCS HTOTOBas OleHKa mo mpeamery. Ctpykrypa u rpadmk
KOHTPOJBHEIX MeponpusTiit noctynes 8 OPUOKC// URL: http://orioks.miet.ru/

JonoHuTeIbHbIE CBeJeHHs 0 CHCTeMEe KOHTPOJISI:

MOHHUTOPHHT yCIIEBAEMOCTH CTYASHTOB IIPOBOIHMTCS B TEUCHHE CEMECTPa TPHIKIBL II0
utoraMm 1-8 yueOHbBIX Henelb, 9 — 12 yueOHbIX Henelnb, 13 — 18-9 yueOHBIX HENEb.

ITpu BBICTABIIEHWH HTOTOBOH OLIEHKH HCIIONB3YETCS IIKANa, IIPHBEICHHAS B TaOHIIE:

Cymma bannoB Ouenka
Menee 50 2
50 - 69 3
70 — 85 4
86 —100 5
Pa3zpaboTumnk:
Honent Uucturyra IIMT, x.X.H. éﬁ-{rffﬂ' 17 H.T". HukutuHa
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PaGouas mnporpaMva QUCHHUIUIMHEI «XWMHS» 10 HampaBleHH0 mnoaroroskd 22.03.01
«MatepuanoBeIcHHE U TEXHOJIOIHH MaTepHAJIOB», HallPaBNeHHOCTH (Ipodiio) «TexHoIorH
MaTepuagoB U HAaHOCTPYKTYp» paspaborana B Muctutyre [IMT m yTBepikaeHa Ha 3acenaHuu
Yuenoro cosera UuctutyTa 30 centsbps 2020 roma, mpotokon Ne 39

4 Z
3am. nupextopa MHctutyTa /M/,__ A ,/
AL L
K.T.H., JOLEHT 0{,//" ad / /A.B. Xenesuaxosa/
7

Jluer cornmacoBanus

PaGouast nporpamma coryacoBaHa ¢ L[eHTpoM MOATOTOBKH K aKKpEIHTallMd W HE3aBHCHMOU
OILIEHKH KayecTBa

Hauansruk AHOK /g/% / / U.M.Huxynuna /

Pabouas nporpamma cornacoBana ¢ budmotexoit MUIT

Hupexrop 6ubaHOTEKH /{ /f / T.I1.®ununmosa /
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