MUHUCTEPCTBO TPAHCIIOPTA POCCUNCKOMN ®EJAEPALIMU
(MHUHTPAHC POCCHN)

®EJAEPAJILHOE ATEHTCTBO BO3/JYIITHOI'O TPAHCIIOPTA
(POCABUALIAS)
®I'BOY BO «CAHKT-IETEPBYPI'CKMM I'OCYJAPCTBEHHBIA
YHUBEPCHUTET I'PAXKTAHCKOM ABUAITUN»
(BPIrBOY BO CII6I'Y T'A)

YTBEPXKJIAIO

IlepBoIit

POPEKTOp — IIPOPEKTOP
o y4eOHoii pabore
H.H. Cyxux

& 2018r.

o &

2

PABOYAS ITPOTPAMMA JITUCIHHUITJIMHBI (MO/1Y JI51)

XumMus

Hampasnenue moaAroToBKM
23.03.01 TexHoJIOTMA TPAHCIOPTHBIX MMPOLIECCOB

HarmpasiieHHOCTB IporpamMMs! (IIpohuib)
Opranun3zanus NepeBo3oK M ynpasJieHHe Ha BO3AyLIHOM TpaHcnopTe

Ksanudukauus BBITYCKHHKA
O0axanaBp

dopma 06ydeHHs
3a04Hasi

CankTt-ITetepOypr
2018




1 Ile1u ocBOEHHS IHCHUNJIHHBI (MOAYJIA)

IleassMH  OCBOEHHS  AWCUMIUTMHBL  (Moayns)  «XUMHSA»  SABJIAKOTCA
bOpMHUpOBaHHE Yy CTYAEHTOB LEIOCTHOM CHCTEMBI 3HAHMH B 00IaCTH XHMMH,
BbIpa0OTKAa HABBHIKOB HCIIONB30BaHUSA (GYHAAaMEHTANbHBIX 3aKOHOB, TEOpHH
KJIaCCHYECKOH XUMUH, @ TAKXKE METOAOB XMMHUYECKOTO HCCIIEJOBaHHs KaK OCHOBBI
npo¢eCCHOHAIBHON AESITEIBHOCTH.

3aayaMy OCBOCHUS UCHMILIMHbI (MOIYJISA) SBJISFOTCSI:

- U3y4eHHEe OCHOBHBIX XUMUYECKUX SIBIICHU;

- oBlaficHHe (DYHIaMEHTaIbHBIMU TOHATUSMH, 3aKOHAMHM M TEOPHAMHU
COBpEeMEHHOM XHMMHH, a TakKxke MeToJaMH IIPaKTHYEeCKOro IpHIIOKEHHS
XUMHYECKUX 3HAHUU;

- OBJIaficHHe MpUEMaMU U METOAAMHM DeELleHUs NpaKTHYECKUX 3aJay U3
pa3HbIX o0nacTel XUMUHU.

HOuciuminHa (Momoysis) ofecreddBaeT IOATOTOBKY  BBIIYCKHHKA K
NIPOM3BOICTBEHHO-TEXHOJIOTMYECKOMY BHIY MPOGdECCHOHAILHOM AE€ATEIbHOCTH.

2 MecTo aucuunuHsl (MoayJsi) B crpykrype OIIOII BO

JucuunmuHa (Moxyib) «XHWMHUsS» [pPEACTaBIseT COOOH  IMCUMILIHHY
(Mozy7b), oTHOCsALIyocs K 6asoBoil wactu bnoka 1 gucummmun OIIOIT BO mo
HanpaBjieHduto noArotoBku 23.03.01 TexHomorus TpPaHCHOPTHBIX MPOIECCOB
(ypoBeHb OakanaBpuara), npoduns «OpraHu3alis MepeBO30K U yINpaBleHHE Ha
BO3IyIIIHOM TPaHCIIOPTE.

IucumnouHa (Momynb) «XHMHs»  sABIAeTcd  oOecneuMBarolled  ams
aucLMIUIMH (Moayieil): «MatepuanoBeeHHe», « DKOJIOTHS.

JucuuriHa (Moayis) U3y4daercs Ha 1 Kypce.

3 Komnerenunu odyuamuierocsi, opMHpyemMbie B pe3yibTaTe OCBOCHHS
AHCUHIIMHBI (MOIY.JINA)

INpolecc OCBOEHHsI AUCLMIUIMHBI (MOIYyJIs) HalpaBleH Ha (OpMHpOBaHHE
CJIeIYIOLINX KOMIETEHIHH:

TlepeueHb ¥ Ko TlepeueHp MIAHUPYEMBIX PE3YIIBTATOB O0yIeHHS
KOMITETEH LM 10 AUCLMIUIMHE

CnocoOHOCTBIO K 3name:

CaMOOpPraHM3aLMH | —  OCHOBHBIE TIOHSTHUS ¥ 3aKOHBI XUMHH;

camoobpaszopanmio (OK-7) —  OCHOBHBIE METO/BI PEIIEHHS 3a1a4.
Yumemu:
—  HCIOJB30BaTh 3aKOHBI XMMHM TPH pELIEHHH
3a/1a4, AHAJIM3APOBATh [OJTyYEHHbIE PE3YIIBTATHI.




IlepeueHs U Kol

[epeueHs MIaHUPYEMBIX pe3yIbTaTOB O0ydeHUs

KOMIIETEHUHH 10 TUCHUILIMHE
Bnademy:
— TEOPETUYECKMMH 3HAHUSAMHM ITI0 OCHOBHBIM
pasiejiaM XHUMHH,
-  HaBbIKaMH pelLICHUA 3a11aY.
Cnoco6HOCTBIO NpUMEHATB| 3Hamo:
cucteMy  GYHIAMEHTAIBHBIX| — METOJBI TEOPETUIECKOTO 5
3HaHUH (MaTeMaTUYECKHUX,| IKCIIEpUMEHTAIIBHOTO UCCIIEIOBAaHMs B XUMHUH.
€CTECTBEHHOHAYYHBIX,
WH)KEHEPHBIX Ul Ymemo:
SKOHOMHYECKHX) A4 — TpOBOOUTH JKCIIEPUMEHTHI, 00pabaTsIBaTh
UCHTUDHUKALUH, MOJIyYeHHbIe JaHHbIE, JeJIaTh COOTBETCTBYIOIIUE

GOopMyTHpOBaHUA U pELICHUS
TEXHUYECKUX 7§
TEXHOJOrMYeCKUX MpobieM B
obyactu TEXHOJIOTHH,
OpraHu3aliy, IUIAHUPOBaHUS
U YIpaBJeHUs TeXHUYECKOH U
KOMMepYeCKOH
9KCIUTyaTalreil TpaHCTIOPTHBIX
cuctem (OI'TK-3)

BBIBOJBI.

Bnaodempo:

—  MOJIb30BaThCA M3MEPUTETBHBIMU NPUOOpaMH;
— MeTodaMH MpOBEACHUSA XAMUYECKUX
U3MEPEHUH,

— MeToJaMH KOPpPEKTHOH OLICHKH

norpemHocreﬁ Py NPOBCACHHN XHWUMHIECKOTO
JKCIICPUMCEHTA.

4 O0beM AHCHHILIHHBI (MOXYJIs1) H BHABI Y4eOHOH padoThI

O6mas TPYJAOEMKOCTh JUCLUHUIUIMHBI (MOAYJNSA) COCTAaBJIAET 3 3a4eTHBIX
equHUNEbl, 108 akaqeMHUYeCKUX YacoB.

HanmeHnoBanue Bcero yacos K};pc
O61was TpyI0€MKOCTh AUCIMIUIUHBI (MOAYIIA) 108 108
KouTakTHas pabora: 8,5 8,5
JIEKIUH 2 2
MpaKTHUYeCKHE 3aHATHS 2 2
CeMHHapbl
nabopaTopHble paboThI 2 2
KypcoBoi#i poekT (pabota)
CamocrosTenapHas paboTa cTyZeHTa 93 93
IIpoMexyTo4YHas aTTeCTallMs: 9 9
KOHTaKTHas paboTta 2,5 2,5
caMoCTOsITeIbHAs paboTa MO MOArOTOBKE 6,5 6,5
K 9K3aMEHY




5 ConepxaHne JUCHHIIHHBI (MOAYJIfA)

5.1 CoorHecenuss TeM (pa3aesoB) AHCUHIVIMHBI (Moayast) H
¢popMHpYyeMBIX KOMNETeHIHH
KomnereH-
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Tema 1. OcHOBHBIE IOHATHUS H
3aKOHBI XMMHUH. 15 + + JI, CPC Kp
Tema 2. Crpoenme  aroma. I13, CPC
Ilepunoanyeckas cucrema | 15 + + Kp
XHMHUYECKUX 3JIEMEHTOB.
. CPC
Tema 3. TUbl XUMHUYeCKUX cBs3el. | 15 + + Kp
Tema 4. Tunel XHMHAYECKUX JIP, CPC
. 15 + + Kp
peakiuii.
CPC
Tema 5. PacTBOpHI. 13 + + Kp
Tema 6. DIEKTPOXHMHUYECKHE CPC
P 13 | + | + Kp
TIpOLIeCCHl. DJIEKTPOJIHU3.
o CPC
Tema 7. Kopposus u 60oprba ¢ Hell. 13 + + Kp
Bcero mo aucuuIuinHe (MOAYIIO) 99
ITpomexxyTouHas arTecranusa 9
HToro no JUCIUIUINHE (MOAYIIIO) 108
Cokpamenus: JI — unekums, II3 — mpakruyeckoe 3aHartue, CPC -
caMocTosiTeNIbHas pabora crydeHta, JIP — naboparopHas pabora, Kp -

KOHTpOJIFHas pabora.




5.2 TembI (pa3aesbl) IMCHHUILIMHBI (MOYJ1s1) U BHAbI 3AHATHH

HaumenoBanue TeMsl (pa3aena) 1 lm! ¢ | ap|cpe ! kp Bcero

OUCUUIUTHHBL (MOIYJIS) 4acoB
Tema 1. OcHOBHbIE NOHATUS H 5 B B B 13 B 15
3aKOHBI XMMUHU.
Tema 2. CrpoeHue arToma.
[Mepnoanyeckas cucrema 2 13 15
XUMHUYECKHUX JIEMEHTOB.
Tema 3. Tumsl XUMHYECKHX

. - - — - 15 — 15
CBsI3EH.
Tema 04. Tunel  XuMuYeckux | B B 5 13 B 15
peaKIui.
Tema 5. PacTtBopbl. 13 13
Tema 6. OnexTpoxumudeckue | B B 13 13
MPOLIECChI. DIEKTPOIU3.
Tema 7. Kopposus u 6oprba c| 3 3 13 _ 13
Hel.
Bcero no gucuuruinHe (MOIYJIO) 2 2 2 93 99
[IpoMexxyTo4uHas aTrecTalus 9
Htoro no gucuuruinHe (MOAyo) 108

Coxpamienus: JI — nekuus, 13 — nmpaxtudeckoe 3ansaTue, C — cemunap, JIP —
na6opaTopnas pa6ota, CPC — caMocTtosTensHas pabota ctyaenra, KP — kypcosas
paborTa.

5.3 Conepxxanue AMCHUNIHHBI (MOLYI5)

Tema 1. OcHoBHbIE NOHATHSE U 3AKOHbI XUHMHH

OnpepeneHne U MpeAMeT XUMHU. XUMHUYECKHE 3JIeMeHThl. AOGCOMOTHRIE U
OTHOCUTEJbHble aTOMHble Macchl. Monekyna. Xumudeckue  (OpMYJIBL
MonekynspHeie Maccbl. IIpocTble M clOXHBIe BellecTBa.  AJUIOTPOITUSL.
XuMudecKue coeqUHEHUs U cMecH. BamenTHocTh 3nemeHToB. Mons. MonsipHas
Macca. 3aKoH ABoraapo. MosspHblil 06beM U OTHOCUTENIBHEIE TIOTHOCTH Ta3oB.
3aKkoH COXpaHeHHs Macchl BellecTB. BakHelllne KinacChl HEOPraHUYeCKHX
BEILIECTB.

Tema 2. Crpoenue aroma. IlepHoauyeckast cucTreMa XHMHYECKHX
3JIEMEHTOB

dusuyecKknii CMBICT MOPSAOKOBOTO HOMepa JJIEMeHTa, MaccoBble YHCa
aToMoB, wu3oTonsl. CTpoeHHe SJIEKTPOHHBIX 000104eK, MocTynatel bopa,




KBaHTOBBle uyHcna, npuHuun Ilaynmu. Ileproanueckas cucTeMa XUMHYECKHX
3JIEMEHTOB U 3JIEKTPOHHOE CTPOCHHUE ATOMOB.

DIeKTpOHHBIE U 3NIEKTPOHHO-Tpadudeckre GOpMYIIbl JIEMEHTOB. MeTalibl U
HeMeTa/isl B [leproiUveckoil cucTeMe XUMHUUYECKUX 31eMenToB. CTpoeHue a/pa,
U30TOIBL. SIepHble peakluy, a- U B- pacnai, epuo/ nojypacnaja.

Tema 3. Tunbl XHMH4Y€CKHX CBSI3€eH

XuMudeckas CBS3b U cTpoeHue BewecTBa. KoBajieHTHas cBA3b. BajJeHTHOCTE
JJIEMEHTOB B  KOBAICHTHBIX  COeQUHEHUsX [ uOpuamsamus  opOuTanew.
HarpaBiieHHOCTh KOBaJ€HTHOH CBsi3U. IIpoCTpaHCTBEHHOE CTPOCHHE MOJIEKYII.
JIOHOpHO-aKLENTOPHBIH MeXaHW3M 00pa3oBaHUs KOBaJeHTHOH cBsa3u. Hownas,
MeTaJUIMYECKasi, BOJAOPOHAsA CBA3H. MeXMONeKynspHble B3auMoaeHcTBUsA. THIIbI
KPUCTAIMYeCKUX peleTok. CTeneHW OKUCIeHus dnemeHToB. lloTenuman
HOHU3ALNHU, KPaTHOCTh CBS3U.

Tema 4. TUnbl XUMHYECKHX PeaKUHi

OKHUCIUTENBHO — BOCCTaHoBUTeNbHBIe peakuud (OBP). Baxuedimue
OKHCIIUTENIN ¥ BOCCTAaHOBHUTENN. TermoBslie 3 GeKThl XUMHYECKUX PEaKLHH. 3aKOH
Tecca u cnencteus u3 Hero. CkopocTs xumuueckux peakuuil. I[lonsarue o
katanuse. OOpaTuMble U HeoOpaTHUMbIe peakiH. XUMHYECKOE PABHOBECHE.

Tema S. PacTBopHI

[Tonsartue o aucnepcHBIX cucTemax. [Ipoliecc pacTBopeHHs. PacTBOpUMOCTS.

duszyueckde U XUMUYEeCKHe cBoiicTBa Bozbl. IIpomecc pacTBOpeHHS.
Juarpamma coctosiHust BoAbl. CrocoObl, BeIpaXEHHS KOHLEHTPAllMU pacTBOPOB.
HewnacelleHHble, HACHIIIEHHBIE U TEPEHACHIILIEHHBIE PACTBOPEI.

DNeKTpOoIUTHYECKAS QUccOoLMalLus. SIBnenue 3IEKTPOIUTUYECKOM
IUCCOLMALIMY; CHIIbHBIE M calble 3IEeKTPOIMTHI, KiIacCHQHUKALUsA XHMHYECKHX
COeIMHEHUH B COOTBETCTBHUM C HUX AMCCOLMaLMel; HOHHOE IIPOU3BEJCHHE BOJBI,
nousaTve pH; sBIEHUE rUAPOTH3a.

Tema 6. D1eKTPOXHMHUYECKHE NPoHecchl. JIEKTPOJIH3

Onextpoanbie  mpouecchl. 3akonbl  @apages. JODC. CrangapTHeIHA
BOJOPOAHBIN 3iekTpon. CTaHAApTHBIA 3IEKTPOJAHBIM IMOTEHUHUAl MeTasJIoB.
XuMHYecKHe HCTOYHUKH ToKa. OneMeHT J[lanuonsa-Skobu. Ilpumenenue
XUMHUUYECKUX HMCTOYHHUKOB TOKa. OnekTponus. [IpakTHyeckoe NpUMEHEHHE
anekTponusa. KuneTrka 31eKTpOXMMHYECKHUX IIPOLECCOB.

Tema 7. Koppo3us u 60pn0a ¢ Heil

XuMudeckas KOppO3Wsi: BHUABI WM Pa3sHOBUAHOCTH. OJEKTPOXUMHYECKAS
KOPpO3Ms: IPUYMHBI ¥ MEXAHH3M BO3HUKHOBEHMS. BiusHue pasnuuHeIX GaKTopoB
Ha CKOPOCTh 3JIEKTpoXUMHUYeckod Koppo3ud. Kopposus B €CTECTBEHHBIX
YCIIOBHAX. 3alUTa OT KOPPO3HHU. DNEKTPOXUMHIECKAs 3aLUTa: BUABl U MEXaHU3M
HeHCTBUA. 3alUTHBIE IIOKPBITHA: BHIBI, METOAbI HAHEeCeHMs U obiacTH
npuMeHeHus. CriaBel. KoMIUIEKCHBIE COEIUHEHUS.




5.4 TIpakTHYeckHe 3aHATHS (CEMHHAPbI)

Howmep TeMEl T . Tpyno-
N —— eMaThKa NPaKTUYECKUX 3aHITHH eMKOCTE
(ceMHuHapoB)
(Monyns) (dacel)
[IpakTuyeckoe 3aHATHE 1. PUBHYECKUHA CMBICIT
OPSAKOBOrO HOMEPA JIEMEHTA, MACCOBEIE YHCJIA
2 aTOMOB, U30TOIbI. 2
[Teproguyeckasi cucTeMa XUMHYECKHX IJIEMEHTOB
H 3JICKTPOHHOE CTPOEHHE aTOMOB.
Htoro no gucumiivHe (MOAyIIo) 2
5.5 JIaGopaTopHBIH NPAKTHKYM
Homep TeMsl Tpyno-
JUCLHUTUINHBI HanmMenoBaHue 1a60paTOPHBIX padboT eMKOCTh
(Mopmyns) (4acel)
4 JIaboparopHas pabora 1. CxopocTh XUMHYECKON 5
peaKIHH.
Htoro mo AMCUUILINHE (MOAYJIIO) 2
5.6. CamocTosiTesibHas pa0doTa
HomMmep TeMbl Tpyno-
JUACLIMILINHBI Buapl caMoCcTOSTENBHON paOOTEI eMKOCTh
(Mopays) (dachl)
1. CaMocCTOATENBHBINA TOKMCK, aHATU3 HHPOpMaLUH,
npopaboTka y4eOHOro MarepHaia,
1 KOHCIIEKTUPOBAHUE MAaTEpHala 10 TEMeE. 13
[1,2,5,6,7-9]
2. BeimoJiHeHHE KOHTPOJIbHON paboThI.
1. CaMOCTOSTEeNBHBIN MOUCK, aHAIU3 HWH(OpMALMH,
npopaboTka y4eOHOro MarepHaia,
2 KOHCIEKTHUPOBAHKE MaTepuala 110 TeEMeE. 13
[2,3,5,6,7-9]
2. BeinonHeHNe KOHTPOJILHON paboTHI.
1. CaMocToSATeNbHBIA MOKMCK, aHAJIW3 WHOpMaLUH,
npopaboTka y4eOHOro Marepuana,
3 KOHCIIEKTUpOBAHKE MaTepHaa 10 TeEMeE. 15
[1, 4, 5,6, 7-9]
2. BelnmotHeHHe KOHTPOJILHOW paboTHI.
4 1. CaMoOCTOSATENBHBIH MOUCK, aHAINW3 WHQPOpMALIKH, 13

npopaboTka y4eOHOr o MaTepuana,




Howmep Temsbl Tpyno-

TUCLUILINHEI Buasl caMocTOSTENBEHON paboThl €MKOCTH
(Monyns) (1acsl)
KOHCIIEKTUPOBaHUE MaTepHalia 1o TEME.
[2,4,5,6,7-9]

2. BrlnosjHeHne KOHTPOIBHOH paboThI.
3. IToaroroBka x jjabopaTopHOH paboTe.

1. CamocTosATENBHBIA TOUCK, aHaU3 WHGOpPMALUH,

nmpopaboTka yaebHOro MaTepHaa,
5 KOHCITEKTHUPOBaHUE MaTepHalia 110 TEME. 13
[la 29 5) 6) 7'9]

2. Brinonnenue KOHTPOJIBEHOHU paboThl.

1. CaMocCTOSATENBHEIN TMOUCK, aHamu3 HUHQopMaluH,

npopaboTka y4aebHoro MaTepHaa,
6 KOHCIIEKTHPOBaHUE MaTepHala 110 TEME. 13
[1,3,5,6,7-9]

2. BrimonHeHne KOHTPOIBHOH paboThI.

1. CamMOCTOSATENbHBIM MOUCK, aHAIN3 HHQOpMalluH,

npopaboTrka y4yebHOro MaTepuala,
7 KOHCIIEKTUpOBaHHE MaTepHUalia 1o TeMe. 13
[2,4,5,6,7-9]
2. BrInonHene KOHTPOJIbHOHU paboTHL.
UToro o JUCLHUIIINHE (MOIYIIO) 93
5.7 KypcoBble paboThl

KypcoBsie paboTBl (IIPOEKTHI) y4€OHBIM [IAHOM HE IIPEAYCMOTPEHBI.

6 YueGHO-MeTOANYECKOEe H HHPOpMALMOHHOE o0ecnevyeHHe AUCIHIINHBI
(MoayJns)

a) OCHOBHas JTUTepaTypa:

1. Cupuk, C.M. Xumust [DnexTpoHHBIH pecypc] : yuebnoe mocobue /
C.M. Cupux, A.B. ITerpymuna. — DnektpoH. faH. — Kemeposo : KemI'V, 2013.
— 120 ¢. — Pexum goctyna: https://e.lanbook.com/book/44386 .

2. Ap6y3oB, B.Y. O6was 1 Heopranuyeckas XuMus: YuebHoe nocodue
Y. 1 : O6uas xumus / B. . Ap6ysos. - CI16. : AT'A, 2003. — 151 ¢. KonuvecTBo
3K3eMIUISApOB 283.

3. XamutoBa, AWM. O6mas xumus [DnexTpoHHBIH pecypc] : ydebHOe
nocobue / A.U. Xamurosa, E.M. 3yesa. — DnexrtpoH. nad. — Kasans : KHUTY,
2008. — 164 ¢. — Pexum gocryna: https:/e.lanbook.com/book/13299 .



6) nomoNHUTENbHAS TUTEPATypa.

4, Tensdman, MU, Xumus: Yue6. ans Bysos / M. W. ensdman, B. 1.
KOcTpatoB. - 3-¢ U3A., CTEPEOTHII. - CII6. : Jlaus, 2003. — 480 c¢. KonuvecTBo
DK3eMILIAPOB 34.

5. Xumusa: Metoa. yka3s. IO U3YYEHHIO Kypca U BBINOJHECHUIO
KOHTpoNbHBIX 3amanuil. [lns ctymentoB KO, OAAIL, UDYTC, UTD® u 30
[3nexTponHsli pecype, Texer] / Uanos .M., cocr. - CII6. : T'VTA, 2013. - 90 c.
KomuecTBo 3x3emIuisipos 300.

B) mepeuyeHb pecypcoB HHPOPMALOHHO-TEJIEKOMMYHHKAIIHOHHON CEeTH
«HTEpHETY:!

6. EnvHOE OKHO JOCTYIa K 06pa3oBaTeIbHBIM pecypcaM. [ DIeKTPOHHBIA
pecypc]. — Pesxum goctyma: http://window.edu.ru/ , cBoGonHbIH (1aTa o6patueHus:
15.01.2018).

r) nporpaMmHoe  ofecrmeyeHHe — (JIMIEH3MOHHOe), 0a3bl  HaHHBIX,
nH(OpMallMOHHO-CIIPaBOYHBIE U TIOMCKOBBIE CUCTEMBI:

7. WznatensctBo  «lOpaiit».  OduuuanbHbli  CalT  HM34aTesbCTBA
[DnexTponnsiit pecypc]. — Pexxnm moctyna: http://urait.ru.
8. DnexTpoHHas GuGiMoreka HaydyHbIX my6nmkauui «eLIBRARY.RU»

[Dnextponnsii pecypc].  Pexum mocrtyma: http://elibrary.ru, cBoGonHslit (nara
obpatenus: 15.01.2018).

9. DNeKTpOHHO-GMONIHOTeYHass ~ CHCTeMa  H3JaTelbcTBa  «JIaHBY
[DnexTpoHHBI# pecype]. — PexxuM moctyna: http://e.lanbook.com.

7 MaTepualbHO-TEXHHYECKOE o0ecnedeHne JHCHHIIHHbI (MOIy 1)

MartepuanbHo-TeXHH4Yeckoe obecledeHne y4eGHOro mpoliecca BKIIOYAeT B
ceOs:

- criel[Manmu3upoBaHHas JiaGoparopus (aygutopus Ne 426) Ha 30
pabounx MeCT, OCHAIUEHHas Ul IIpoBeJleH s 1abopaTOpHBIX paboT;

- ayautopus Ne 430 i1  TpoBelleHHA JIEKUMOHHBIX — 3aHATHH,
OCHAIIEHHAs KOMITBIOTEPOM, MYJTBTUMEIUAHBIM IPOEKTOPOM M SKPaHOM.

Jlnsa mpoBeneHWs JEKUHOHHBIX M TPAKTHYECKUX 3aHATHH HCIIOIB3YIOTCA
TUIOBBIE  KOMIIBIOTEPHBIE  NPOTPAMMBI,  JEMOHCTPAallHOHHBIE  IMIPOrpaMMBl,
MyJIBTHMEIMIHbBIE KYPChl, 0hopMIIeHHBIE ¢ moMolbio Microsoft Power Point.

8 O6pasoBaTesibHbIe H HHPOPMAaIHOHHbIE TEXHOJIOTHH

B pamkax H3ydeHMs JUCLMINIMHBEI IIPEANOJIaraeTcsi  HUCIOJIb30BaTh
clieqyromye o6pa3oBaTellbHble TEXHOJIOTHMH: JIEKUHMH, MPAKTHYECKUE 3aHATHI,
naboparopHble paboTHl, CaMOCTOATeNIbHAsA paboTa CTYEHTOB.

JlexUis HampaBieHa Ha CUCTEMAaTH3UPOBAHHOE H3JI0XKeHHe HaKOMJICHHBIX U
aKTyalbHBIX HaydHbIX 3HaHMH. Ha Jleku¥MM KOHLEHTPUPYeTCS BHHMMaHHE
oby4aromuxcs Ha Hauboslee CIOXKHBIX M Y3/I0BBIX BOIPOCAX, CTUMYJIHPYETCS UX
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aKTHBHAS MO3HaBaTeNbHAs AeSITeIbHOCTb.

BeaymuM MeTOJOM B JIEKIIMM BBICTYNaeT YCTHOE H3JIOXKeHHe y4eOHOro
Marepuana, KOTOpPbIH COMPOBOXAaeTCs ONHOBPEMEHHOM JEMOHCTpalKeN Claios,
co3laHHbIX B cpede PowerPoint, mpu HeoOXOOUMOCTH NMPHUBICKAIOTCA OTKPBITHIE
VIHTepHeT-pecypehl, a TaKkXe JeMOHCTPAllMOHHbIE ¥ HaIJIAAHO-HUILIIOCTPALIMOHHbIE
MaTepHalibl, BUAeOMaTepHabl.

[IpakTuueckoe 3aHATHE mNpelNoNaraeT aHalIW3 CHUTyallMd U NPUMEPOB, a
TaKXe MCCIIeJOBaHUE aKTyallbHBIX MpobieM Mo TeMaM IJUCUMIUIMHEL ['j1aBHOM
11eJIbI0 PAKTUYECKOTO 3aHSATHS SBIACTCA HHIMBHIYalbHas, IpaKTUYecKas pabora
KaxJoro o0y4arollerocs, HampasjieHHas Ha GOpPMHPOBAaHKUE y HETO KOMIIETEHIIHH,
OIIpPeJEIEHHBIX B PaMKaX AUCIHUIINHBL.

JIabopatopras paboTa sBiseTcs HOPMOH TpYHIIOBOH ayaUTOPHOM pPabOTHI.
OCHOBHO}H €ro LEeNblo SABIAETCS TIpUoOpeTeHHe HHCTPYMEHTANIbHBIX KOMITETEHIIUHI
¥ [IPaKTHYEeCKUX HABHIKOB.

CaMocTosrensHas paboTta cTydeHTa (oOydaromerocs) SABISAETCS COCTABHOM
4acTei0 yuebHOM paboTsl. Ee 0CHOBHOM Lienblo sABigeTca GOpMUpOBaHHE HaBbIKA
CaMOCTOSATENILHOrO NPHOOPETEHHS 3HaHUH 110 BOIPOCAM TEOPETUYECKOTO Kypca,
caMocTosATeNnbHas paboTa ¢ IUTEpaTypoil ¥ NEpHOAMYECKHMH U3JaHUAMH, B TOM
qyclie HaXOOAIUMHKCS B IIT00ANbHBIX KOMIBIOTEPHBIX CETAX.

CamocToATensHas paboTa moapasyMeBaeT CaMOCTOSATENILHBIN MTOMCK, aHalu3
uHpOpMaMy, NMpopaGoTKy y4eOHOTO MaTepuana, KOHCIEKTHpOBaHHE MaTepHana,
IOATOTOBKY K 1a60paToOpHO# paboTe, BLITOIHEH)E KOHTPOILHOH paboThl.

9 @oHA ONEHOYHBIX CpPEACTB AJs NPOBeAeHHs] TeKyllero KOHTpPOJs
yCcIeBaeMOCTH H NPOMEXKYTOYHOH aTTeCTAUMM MO HTOraM OCBOEHMS
AUCUMILTHHBI (MOAY.JIs1)

YpoBeHb U KadecTBO 3HAHHH 00y4alOIMXCsA OLIEHHBAIOTCS IO Pe3yNbTaTaM
TEKyIIEro KOHTPOJA YCHEBaeMOCTH M IIPOMEXYTOYHOW aTTeCTallid IO UTOraM
OCBOEHUS JUCLUTUTHHBI (MOLYIS).

Texywmuii KOHTPOJIb yCIIeBaeMOCTH: KOHTPOIIbHAs paboTa.

[TpoMexyTo4nas aTTecTallid IO UTOraM OCBOEHUS QUCIMIUIMHbI IIPOBOAUTCA
B BHe dK3aMeHa Ha 1 Kypce. K MOMeHTY cla4u sK3aMeHa JOKHA OBbITh 3auTeHa
KOHTpOJbHas paboTa. OK3aMeH TMO3BOJNSET OUEHUTh YPOBCHb OCBOCHHSA
KOMITETEHIIMH 3a BECh IEPHO U3YUECHUS AUCLHUIUIMHBI (MOLYNA).

9.1 Ba/lIbHO-peATHHIOBasl OLIeHKA TEKYLIero KOHTPOJIsl yCneBaeMOCTH H
3HAaHHH CTYAEHTOB

BaJ'IJIBHO-peﬁTI/IHI‘OBaSI OLICHKA TCKYLICTO KOHTPOJIA yCIIEBacMOCTH H 3HaHUH
CTYACHTOB HE NPUMCHACTCA.
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9.2 MeTroauyeckne peKOMEHAALUMH MO MNPOBeAeHHI0 MPpOoUedypPbI
OlleHMBAHMA 3HAHMIi, YMeHUHi M HaBBLIKOB U (MJH) ONBbITA AeATEeJbHOCTH,
XapaKTepH3yWIIUX 3Tanbl GopMHPOBAHUS KOMIIETEHIHH

Itanbl GOpMHUPOBAHHS KOMIETEHIHA

Kon(s1)
HasBaHue u cojiepxkaHue 3tana dbopMHUpyeMBIX Ha
yTarne KoMIeTeHIIUH

Oran 1. ®opMupoBanue 0a3bl 3HAHHI:

JIEKLIUH;
IpaKTU4YECKUE 3aHATHS I10 TEMaM TEOPETHYECKOIo OK-7
COoAepKaHusd; OIIK-3

CaMOCTOATCIIbHAA pa60Ta o6yqa}omnxc51 I10
BOIIPOCAaM TEM TEOPETHUYECKOI'O COACPIKaHUA.

Dran 2. ®opMHpoBaHUE HAaBBIKOB IPAKTUYECKOIO
HCIIONb30BaHUA 3HAHUMN:
paboTa C TEKCTOM JIEKIHMH, paboTa ¢ y4yeOHHKaMH,
y4eOHBIMH TIOCOOMSIMH M3 II€pE€YHS OCHOBHOM H

JOTIOJHUTENBHOM JTUTEepaTypsl, pecypcoB OK-7
HHGOPMalLIMOHHO-TEIEKOMMYHHKAL[HOHH O CEeTH OITK-3
«HUurtepuer», ©6a3  gaHHBIX, HHGOPMAIOHHO-
CIIPaBOYHBIX U TOUCKOBBIX CUCTEM H T.IL.;
caMocTosiTelbHass paboTa 1O IOArOTOBKE K
naGopaTtopHoil paboTe, BBINOJIHEHHUIO KOHTPOJIBHOMN
paboTHI.

Oran 3. [IpoBepka ycBOeHUs MaTepuaa: OK-7
KOHTpOJbHas paborta; OITK-3

JK3aMCH.

MeToauueckue peKOMeHAAUM MO NMPOBEeAEHHIO Npoleyphbl OlleHUBAHUSA
3HAHMIi, yMEHHUil H HAaBbIKOB M (MJIH) ONBITA A€ATEIbHOCTH

Koumponvuas paboma

KoutponbHas paboTa — OJJMH U3 BUIOB CaMOCTOATENBbHON pabOTEI CTyIEHTOB,
KOTOpBIM TpeACTaBisieTcsl B MEYaTHOM WIM pykomucHoM Qopme. KoHTponbHas
paboTa mpeaHa3Ha4yeHa JUI Pa3BUTHUs CIOCOOHOCTH K BOCIPUATHIO, aAHANHU3Y,
KPUTHYECKOMY OCMBICICHHIO, CHUCTeMaTH3alud HHbopMallud U OTpaboTKH
HABBIKOB IPAMOTHOT'O U JIOTHYHOI'0 U3JI0KEHUsS MaTepHaa.

Oxzamen

Dx3aMeH I03BOJIsAET OLIEHUTh YPOBEHb OCBOCHMsS KOMIIETEHLIMM 3a BeCh
Iepyuoj U3y4YeHUs AWCLHUIIMHEL. IIpoBeieHue 5K3aMeHa COCTOMT U3 OTBETOB Ha
BOIIPOCHI Omyera. DK3aMeH IIpearonaraeT OTBET Ha TEOPETUYECKHUE BOIPOCHI W3
TIepeYHsl BOIIPOCOB, BBIHECEHHBIX Ha DK3aMEH.
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9.3 TeMbI KypcoBbIX paGoT (IPOeKTOB) N0 AHCUHIJIHHE (MOAY.JII0)

Hamucanue  KypcoBbiX paborT  (IpoekToB) y4eOHBIM  IIIAHOM  HE
IpeLyCMOTPEHO.

9.4 KouTpoibHble BONpOCHl /I NPOBEeIeHHS BXOIAHOI0 KOHTPOJIS
O0CTATOYHBIX 3HAHHI M0 o0ecneYHBAIIHM THCHHIIIHHAM (MOAY/ISIM)

JucuuminHa (Moayns) «XuMus» u3ydaercs obydarolumucs Ha 1 Kypce, B
CBSI3H C 3THM BXOJHOW KOHTPOJb OCTATOYHBIX 3HAHUH HE IIPOBOAUTCSL.

9.5 OnucaHue MoKa3arejieil H KpUTepUEeB OLCHUBAHHS KOMIETEHUHH HA
pPa3JIMYHBLIX ITanax HX (pOpMHPOBAHHS, ONUCAHUE LIKAJI OHCeHHBAHHSA

IMoka3aTe/H H KPUTEPHH OLeHUBAHHS KOMIIETEHIIHH HA PA3JIMYHBIX
sranax ux ¢gopmMuUpoBaHHs

Kpurepuu olleHMBaHus IToka3aTenu olleHUBaHUs KOMIIETEHIMH

KOMIIETEHLIUH i

CnocoGHOCTBIO K CaMOOpranu3aliy u camoobpasosaduto (OK - 7)

3name: 3HaeT 3aKOHBl XUMHUH, IPHPOAY OCHOBHBIX

— OCHOBHBIE TIOHSATHUS ¥ | XMMHYECKUX  SIBI€HHWH,  MNPUYMHB  HX

3aKOHBI XUMHH; BO3HMKHOBEHHUsST U  B3aUMOCBSI3UM.  3HaeT

—  OCHOBHBIE MeTOJBI | MaTeMaTHUeCKHe METOAbl pelleHHs 3azad,

pelleHus 3a1ay. BO3HUKAIOILKX B npolecce

Vmemo: npodeccHOHANBbHOMN AeSITeILHOCTH.

—  HCIOJB30BaTh 3aKOHBI

XMMHH TIpH pellleHHH 3ajad, CnocobeH npuMeHATh 3HaHHUS O XHMHUYECKUX
aHAJIM3UPOBATh  IIONydYeHHbIE cBOlicTBaXx  OOBEKTOB M  SIBJIEHHH B
pe3yJIbTaThl. MPaKTUYECKON AeATENbHOCTH, 3aKOHBI XHMHUHU
Brademo: NpyH  pelleHuH  3a4a4,  aHaJu3UpoBaTh

— TeOpeTHYECKHMMHU 3HaAHHIMHU PE3YNbTAaThl H Ac€1aTh COOTBETCTBYIOLIE

o OCHOBHBIM paszgejaM | BPIBOIBL
XVUMUH;

—  HaBBIKAMH pellieHus 3aa4. Bnageer 3HaHHWsIMM 1O OCHOBHBIM paszeinamM

XAMHAM M HaBBIKAMHM OIIMCAHUS OCHOBHBIX
XUMHYECKUX SIBJIECHUH M pelleHus] THUIIOBBIX
xumudeckux 3agay. CnocobeH, TMOJB3ysACH
HaAyyHOM ¥  CIPaBOYHOH  JIMTEPATypoH,
OCBOMTL HOBBIE 3HAHMSL.

CnocobHOCTEIO NIPUMEHSATh CUCTEMY byHIaMeHTaIbHBIX 3HAHUHN
(MaTeMaTHYECKHX, eCTeCTBEeHHOHAYYHBIX, HHXXEHEPHBIX ¥ IKOHOMMYECKHX) HJIA
uaeHTudUKanuy,  QGOpMYJTHUPOBaHUS U pelleHHss  TEXHHYECKHMX U

TEXHOJIOTHYECKHUX mpobmeM B 00macTH  TEXHOJIOTMM,  OpraHH3aluH,
IUIAHUPOBAHMWS U YTPaBJIEHUS TeXHHYECKOH M KOMMEPUYECKOH IJKCIUTyaTaluen
tpaHcnopTHeIX cucteM (OIIK - 3)
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Kputepun oLieHUBaHUA IToxa3zaTeny OLieHUBAHUS KOMIIETEHIIUA
KOMIIETEH LU
3nameo:
—  MeTombl TeopeTHYecKoro u | 3HaeT METOJIbI TEOPEeTUIECKOTO U
DKCIIEPUMEHTAIBLHOTO 3KCIIEpUMEHTATIBHOTO UCCTIEIOBAHUS B XUMUH.
UcClIeoBaHUs B XUMUHU.
Ymemso: VMeeT NpoBOAUThE XUMHUYECKUN IKCIIEPUMEHT.
—  TIPOBOIWTH JKCIIEPHMEHTE, CrniocoGeH  TIpOaHAIM3UPOBATh  pe3yJIbTaThl
o6pabarkIBarh ToNTy4eHHBIe | 9KCIIEPUMEHTa U clIeNlaTh BRIBOJBL. [Tposoaut
JTAHHBIE, Jenarh | CTaTHCTHYeCKYlo  00paloTKy — pesylbTaToB
COOTBETCTBYIOIINE BHIBOJBI. 9KCIIEPUMEHTA.
Bnaoems:
—  IOJIB30BAThCS BrasieeT HaBBIKAMH OJKCILIyaTallu MpHOOpOB
HU3MepUTeNbHBIMU Ipubopamu; | 1 obopynoBaHus 11pH NpOBEJICHUH
—  MeTojaMHu npoBejienys | PKCTIEPUMEHTa,  [IPOBE/ICHU XUMHYECKUX
XUMUUECKHUX H3MEPEHHIL; u3Mepenuil. Bianeer HaBbikaMH 00paboTKH U
—  MeTogaMH KoppexTHOH | AHTEPIPETAIH pe3yJbTaTOB  U3MEPEHHH, a
OLCHKH TIOTpemHoCTell  IpH TaKXKe OIIEHKU TIOrpeLIHOCTEN TIpu
NpoBe/IeHAN XUMHYecKoro | IPOBEACHHUI XUMITYECKOT0 IKCTIEPAMEHTA.
HKCIIEPUMEHTA.
Il xaabl OLEeHUBAHHUS
Konmponvras paboma

«3a4TeHO»: KOHTpOJIbHas paboTa BBINOJHEHA B COOTBETCTBUU C 3a[aHHEM,
NPaBWILHO M MOJHOCTBIO, COAEPXMT COOTBETCTBYIOUHME apryMEHTHPOBAHHBIC
BBIBOZBI, TPeGOBaHMA MO OPOPMIICHHIO M COJEPKAHUIO COOIIONCHB! B TOJHOM
oObeme.

«He 3auTeHO»: KOHTpOJibHas paboTa BBINOJHEHA He B COOTBCTCTBHHM C
3ajaHieM U (WM) He MPaBUIBHO, U (WJIM) HE MOJHOCTBIO, CONCPKUT HE BEPHBIC U
(Wn1M) He apryMEHTHPOBaHHbIC BBIBOJBI, TpeGOBaHHA 10 OQOPMICHUIO U
COJEPKAHUIO HE COOJIOEHBI.

Oxzamen

OneHka 5 — «OTJIIMYHO» BBICTABJIAETCS B ClIydae, eCllu:

— OTBET MOCTPOEH JIOTUYHO B COOTBETCTBUM C IUTAHOM;

— o6HapyXeHO MaKCUMalbHO TiTyboxoe 3HaHHE TepMMHOB, TIOHATHH,
KaTeropHii, KOHLENIUN U TeOPHUH,

- obHapyXeH aHAJUTUYECKHMIl TIOAXO0J B OCBCIICHUH pPasTUIHBIX
KOHIIETILIHI;

— CIeJIaHbI COJEPIKATEbHBIE BRIBOJHI,

— NIPOJEeMOHCTPUPOBAHO 3HAHHE O0S3aTENbHOM M IONOJHUTENHHOH
JTUATEPATYPHI;
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- CTYy[JEHT aKTHBHO paboTal Ha IPAaKTHUYECKUX 3aAHATHUAX, MPOSBUI
TBOpPUYECKOE, OTBETCTBEHHOE OTHOLIEHHE K 00YUEHHMIO 1O AUCLUIUINHE.

OreHKa 4 — «XOpPOLII0» BBICTABIAETCA B CIIy4yae, €CIIH:

- OTBET MTOCTPOEH B COOTBETCTBHHU C IIJIAHOM;

- TpeCTaBIeHb! pasiIuyHbIe TOAX0b! K Mpobieme, HO HX 00OCHOBaHHE
HEIOCTaTOYHO TOJIHO;

- BBIJIBUIacMble [OJIOKEHHS OOOCHOBAHbI, OJHAKO HabmomgaeTcs
HEIOCJIeJOBATEIbHOCTh aHAJIN3a;

- BBIBO/IbI IIPABUJIBHEI;

- NPOJEMOHCTPUPOBAHO 3HAHHE 00A3aTeNbHOM M IOMOJHUTENBHOH
JIUTEPATYPBI;

— CTy[EHT aKTHBHO paboTai Ha IPAKTUYECKUX 3aHATHUSX.

Ouenka 3 — «yIOBJIETBOPUTENILHOY BBICTABISAETCA B CIIydae, €CIIH:

- OTBET HEJ0CTATOYHO JIOTHYECKH BBICTPOEH,;

TUIaH OTBeTa cOOI0aeTCsl HEMOCIEA0BATENBHO;

— HEZJ0CTATOYHO PACKPBITHI TIOHATHS, KATETOpUH, KOHLETILMHU, TEOPHH;

- MPOAEMOHCTPUPOBAHO 3HAHHE 00A3aTENBHOM JINTEPATY PbI;

- CTY/JIEHT He aKTHBHO paboTall Ha MPaKTUYECKUX 3aHATHUAX.

OueHKa 2 — «He yJAOBIETBOPUTENBEHOY BBICTABISAETCA B Cllyyae, CIH:

- He PacKpEBIThl MMPO(eCCHOHAIbHbIE MTOHATHS, KaTErOpUH, KOHLCTILHH,
TEOpHH;

- HayyHoe OO0OCHOBaHHe mpoOjeM IIOAMEHEHO pacCyXACHUSIMH
00BIZIEHHO-TIOBCETHEBHOT'O XapaKTePa,

- OTBET COJEPXKUT P CePhe3HBIX HETOYHOCTEM;

- BBIBO/IBI TIOBEPXHOCTHBI UJIH HEBEPHBI,

- He TPOJAEMOHCTPUPOBAHO 3HAHUE 00A3aTeIbHON JINTEPATYPHI;

CTYJEHT HE aKTUBHO paboTall Ha IPAKTHYECKHUX 3aHATUSAX.

9.6 TunoBble KOHTPOJIbHBbIE 3aJaHHs [Js NPOBEAEHHs TeKyLIero
KOHTpPOJsi H TNPOMEXKYTOYHOH aTTeCTAlHH MO HTOoram o0yueHHs mO
AHCHHUIIHHE (MOAYJ/II0)

Tunosbie KOHTPOJbHbIC 3aJaHUA 1/ NMPOBECACHMHS TEKYLIEro KOHTPOJId
ycneBaeMoCTH

3ajiaHue VIS BBITOJHEHHA KOHTPOJIBHON paGoTsl MO JUCLUIUINHE (MOIYJIIO):
[5] o. 6.

TunoBble KOHTPOJIbLHBbIE 3adaHMs A5 TNPOBEdeHHS TNPOMEKYTOYHOM
aTTECTALMH 10 HTOTAM OCBOEHHS AHCUHIIIHHBI

IIpumepHvie 80npocsbl, BLIHOCUMbIE HA IK3AMEH.!
1. PasmMepbl aTOMOB.

2. AOCOIIOTHBIE U OTHOCUTEJIBHBIE aTOMHbBIE MACCHI.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

Monexyinsl. Xumudeckue GopMyJIbl.
[TpocTeie U CII0XKHBIE BEIIECTBA.
Asnotponus.

XHUMHUYECKHE COEAUHEHUS U CMECH.
BaneHTHOCTE 2JIEMEHTOB.

I'padpuueckue GopMyIibl BELIECTB.

Moss. Monspras macca.

3akoH ABOrazpo.

3aKOH COXPAHEHUsI MacChl BEIIECTB.
Kinaccuduxanys HeopraHM4eCKHUX BEIIECTB.
CocraB, HOMeHKJIaTypa U rpadudeckue GopMyJibl OKCHIOB.

CocTaB, HOMeHKJIaTypa U rpadudyeckue GopMyJibl OCHOBAaHUH.

Cocras, HOMeHKJIaTypa U rpadpuueckue GopMyJIbl KUCIIOT.
Cocras, HOMeHKJIaTypa U rpadpuyeckue GopMyJIibl CONEH.
IMeprnoanyecKui 3aKoH.

[Tepuoauyeckast cucTEMa XUMHUUYECKHX JIEMEHTOB.
Ctpoenue atoma.

CTpoeHue 3JIeKTpOHHOM 0060J104KH aToMa.
KBanToBBIE UHCIIA.

[Mpunnun [aymnu.

ITpasuno Kneukosckoro.

[Mpaswiio XyHna.

Tunel XUMHUYECKUX CBsI3EH.

KoBasieHTHast CBA3b.

HonHas cBA3b.

MeTamnyeckas CBsI3b.

BozaopoaHast cB3b.

CreneHH OKUCIICHUS 3JIEMEHTOB.

I'ubpuauzanus opburanei.

Kinaccudukanus XuMHYECKUX PeaKLMH.
OKUCIIMTENIEHO — BOCCTAHOBUTEJIBHBIE peaKIIUH.
BaxHeHmne oOKUCIUTEIN U BOCCTAHOBUTEIM.
TermoBble 3¢ deKThl peakiuil.

3akoH ['ecca.

DK30TepMUYecKUe U SHAOTEPMHUUYECKHE PEAKIUH.
CKopoCcTh XUMUYECKUX peaKUH.

HeoGpaTtumble 1 0OpaTUMBIE peaKIUH.
XUMHUECKOe paBHOBECHE.

MesxkMoJieKyJISpHBIE B3aUMOAEUCTBUA.
PacTtBopsl.

ITpouecc pacTBOpeHus.

PacTBOpHMMOCTE BEIIECTB.

KonuyecTBeHHAs XapaKTEPUCTHUKA PACTBOPOB.
DJeKTposiuTHYeCcKass AUCCOLUALIM.

CrerneHp ¥ KOHCTaHTa QUCCOLMALUH.
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48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
638.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
30.
31.
32.
33.
g4.
35.
36.
87.
88.
39.
90.

Juccouuanus KUCIOT.

Jucconuyanus OCHOBaHUU.
Jlucconuauus coJieu.

Juccouuanus BOOsI.

BonopoaHblii MoKka3aTels.
Huccouuanuus aM(pOTEpHBIX OCHOBaHHUH.

Peakiuu oOMeHa B BOJHBIX PaCTBOPaX 3J€KTPOJIUTOB.

HonHoe mpousBeeHHE BOIBL.
I'ugponus conent.

JucnepcHbIe CHCTEMEL.

Komnouansie pacTBOpPHI.

OHTANIBIUA.

Uzotomnsr.

CKopoCTh TOMOI'eHHBIX peaKIHi.
CKOpOCTB TeTepOTeHHBIX PeaKLHii.
DHeprus HOHU3alHHU.

CponcTBoO K 2JIEKTPOHY .
DJIeKTPOOTPULIATENEHOCTb.
DIIEKTPOXUMHYECKUH Pl HAPSIKEHUH METAJIOB.
O6iast xapaKTepUCTHKa METaJJIOB.
O6ias XapakTepUCTHKa HEMETAILIIOB.
JK&cTtkoCTh BOBI.

Crnioco0bl ycTpaHeHHUs KECTKOCTH.
DIeKTPOIIHn3.

Hounrle ypaBHeHUS peaKLHUi.
Crnencteus u3 3akoHa ['ecc.
KoHCcTaHTa CKOPOCTH.

CteneHb QUCCOLHALIMH.

Koppo3us meTaos U CnjlaBoB.
XUMHYeCKast KOppo3us.
DIIeKTpOXHUMUYECKast KOppO3Hsl.
3amura OT KOppo3uH.

XHUMHUYECKOE paBHOBECHE.

IMpunuun Jle-I1latesnse.

[TpaBuno Baut-T'odda.

@daxTOpHl, BIUAIOLIKNE HA CKOPOCTh PEaKIHM.
[Ipu3HaKK XMMHYECKUX PeaKIlHi.
IIpu3Haku HeOOPaTUMOCTH.

Cpenpl BOOHBIX PaCTBOPOB.

Peaxuuu oOMeHa B BOJHBIX pacTBOpax.
Hounple peakliui U ypaBHEHUS.
CreneHb ruaposnusa.

CtyneH4aThIi THAPONHS.
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10 MeToauyeckHe peKOMEHAALHH I OO0y4YalolHXCS M0 OCBOEHHIO
AHCHHIINHBI (MOAYJIs1)

V3yyeHHe AUCUMILTHHBI (MOAYNA) « XMMUA» 00yYaroIMMHUCs OPraHU3yeTCs B
BHJIE JIEKIIHW, MPAKTHYECKUX 3aHATHH, JIaDOpaTOPHBIX paboT U CaMOCTOSTE/IbHOM
paGotsl. [IpoAOIKUTENBHOCTh U3yUeHHs] QUCLMIUIMHBL — OJMH Kypc. YPOBEHb H
KayecTBO 3HaHUH oOyyalomMxcsi OLEHMBAIOTCS I10 pe3ysbTaTaM TEKYLIEro
KOHTPOJISI yCIIEBa€MOCTH M IPOMEXYTOYHOM arTecTaldd IO MTOraM OCBOCHHS
OUCLMIUIMHBI B BUJE 9K3aMEHA.

OCHOBHBIMH BHJaMH ayJUTOPHOH pabGOThl CTYAEHTOB SBIAIOTCS JICKLHMH U
MpaKTHYecKue 3aHatus (1. 5.2, 5.3, 5.4). B xoae nexkuuy npenojgasaresip M3j1aracT
M pa3biAcHIET OCHOBHbIE, Haubojee CJIOXHBIE TIOHSATHA, a  TaKxke
COOTBETCTBYIOIIME TECOPETHUYECKUE M INpakTHYecKHe NpoOseMbl, AaeT 3aJaHus H
peKOMeHIAIUH ISl TPaKTHYeCKUX 3aHATHUH, a TaKKe YKa3aHHs IO BBIIOJHEHHIO
00y4aroMUMcs CaMOCTOSTEIFHON paboTHI.

3agayaMH JICKUMH SBIISAIOTCS:

—  O3HaKoOMJIEHHE OOYy4YaloLIMXCs C LEeJsSIMH, 3agadaMd M CTPYKTYpoH
JUCLIMIUIHHBI, €¢ MECTOM B CHCTEME HayK M CBS3SAMH C APYTHMH IUCLMINIMHAMH,

—  KpaTKoe, HO IO CYILIECTBY, M3JIOXKEHHE KOMINUIEKCAa OCHOBHBIX HAay4YHBIX
MOHATHH, MOAX00B, METOJI0B, IPHHUMIIOB JaHHOH JAHUCLIMIUIMHEL,

—  KpaTKoe U3JI0)KeHHE HauboJsiee CyLLleCTBEHHBIX IOJIOXEHHH, PacKphITHE
0cOOEHHO CJIOXKHBIX, aKTYaJlbHBIX BOIPOCOB, OCBELIEHHE AMCKYCCHOHHBIX
npo6em;

—  Ompelc/iCHHE TEPCNEKTUBHBIX HANpaBJICHHH [albHEHIIEro pa3sBHUTHS
HAYYHOTr0 3HaHMS B JaHHOM 00J1acTH.

3HaurMMBIM  (AKTOPOM  TIOJHOLEHHOM M TJIOJOTBOPHOM  paboTHI
oGyyarolIerocs ABIsSETCS KyIbTypa BeleHHs KOHCNEeKTa. KauecTBeHHO c/eIaHHbIHA
KOHCIIEKT TIOMOXeT o0yyaroleMycsi B Ipoliecce caMOCTOSATENIBHOM paboThl U MpH
MOATrOTOBKE K claue dK3aMeHa.

[TpaxTHyecKHe 3aHATHS M0 AUCLMILIMHE TIPOBOASATCS B COOTBETCTBHHU C II. 5.4,
Ilend TNpaKTHYECKHX 3aHATHI: 3aKpeNMTb 3HAHMS, TOJYYCHHBIE CTYJIECHTOM Ha
JIEKLIMH U B Pe3yJIbTaTe CaMOCTOSTEIbHOIO H3y4€HHs COOTBETCTBYIOLIMX Pa3/ie/loB
peKOMEHAyeMOH JIMTepaTyphl; NpUoOpecTH Ha4dalbHble MPAKTHYECKHE YMEHHS H
HAaBBIKH.

TeMpl mpakTU4ecKHuX 3aHATHH (1. 5.4) 3apaHee cooOmMaAOTCs 00y4arOIUMCS
JUIA TOro, 4YToOBl OHH HMMEJIH BO3MOXHOCTh MOATOTOBHUTHCS M NpopaboTaTh
COOTBETCTBYIOLIME TEOPETHYECKHE BONPOCHl AMCUMIUIMHBL. B Hayane Kaxaoro
NPaKTHYECKOTO 3aHATHS TpenojiaBaTelb KPaTKo AOBOIAMT A0 OOydaromuXcs LeH
U 3aJadd 3aHATHs, oOpalllas MX BHHMaHHEe Ha HauboJjiee CIIOXKHBIE BOIPOCH! IO
HU3y4yaeMou TeMe.

JIaGoparopuas paGora sBisercs GOpMOH IpyNHoBOH ayAUTOPHOH paboThI
OcHOBHOH ero 1eJIbIO ABJSETCS MPHOOpEeTeHNne HHCTPYMEHTANBHBIX KOMIIETEHUHMA
U MIPaKTHYeCcKUX HaBBIKOB. [loArotroBka k nmabopaTopHoi paboTe ocyllecTBIsETCS
B TIPOLIECCE CAMOCTOATEIFHON paboThI CTYAEHTOB COITIACHO II. 5.5.

CoBpeMeHHOe 00y4UeHHE MpEANoSaraeT, YTO CyLIeCTBEHHYIO 4acTh BPEMEHH
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IIpH OCBOCHUY Y4eOHON MUCLMILTHHEI 00yYaroLuics MPOBOAUT CaMOCTOATENBHO.
Takoit MeTo 06yueHHs ClIOCOGCTBYET TBOPUECKOMY OBNaJIEHHIO 00y4aromuMucs
CrelHaTbHEIMH 3HAHUAMM U HaBeIKamu. OGydarouyMcs HeoOXoMMO pa3BUBATh B
ceGe crocobHocTh paboTaTh ¢ MaccuBaMiM HHQOpMaLMM W HOTpPeGHOCTH
UCIONB30BaTh JOCTYIHBIE WH(GOPMALMOHHBIE BO3MOXHOCTH M pPeCypChl M
[IOMCKA HOBOT'O 3HAHUS U €ro pacIpoCTpaHeHUs.

CamocTosTenbHasg paboTa CTyeHTa BKIIto4aeT B cebs (1. 5.6):

—  caMOCTOSTENbHBINA MOWCK, aHAJIN3 HH(OpPMAIMH, NpopaboTKy yueGHOro
Marepuaia, KOHCIIEKTHPOBAHKUE MAaTEPHATIA,

—  TOJArOTOBKY K BEINOJIHEHHUIO JTabopaTopHOH paboTsI (1. 5.5);

—  BBINOJIHEHHE KOHTPOJIbHOM paboThI (II. 9.6).

3aBepINAOIIAM 3TalloM CaMOCTOATENBHOM paboTHl ABJAETCHA NMOATOTOBKA K
cnade sk3ameHa. [IpuMepHEIE BONPOCH], BHIHOCHMEIE Ha 3K3aMEH 10 JMCLUIINHE
(Momymo) «X¥UMH» IPUBEIEHBI B II. 9.6.
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Pabouas mporpaMMa AMCHMIUIMHBEI (MOAYJISI) COCTaBJIEHA B COOTBETCTBHH C
tpeboBaHussMu PI'OC BO mo wnampasienuto moaroroBku 23.03.01 Texuosorus
TPaHCIIOPTHBIX MpoIeccoB (ypoBeHb OaKaiaBpHara).

Ilporpamma paccMoTpeHa U yTBepXXAeHa Ha 3acemaHud Kadenper No 5
«DU3UKY ¥ XUMHU» « 78 » _Lezio22 2018 roma, mpotokon Ne 5 .

PazpaboTuuku:

K.X.H. (_Z,L T Anues V.M.

(yuenaa cmenens, yueHoe 36aHue, amMunus u UHUYUANBL paA3pPaboOMUUKos)
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(yuenas cmenens, yuernoe 36anue, ¢{1szwz U UHUYUanbl 3a6edyiouiezo kageopoi)

IIporpamma corniacoBaHa:

PykoBoaurens OITOIT
K.T.H. % Konukosa E.B.

(yuenas cmenens, yuenoe 36anue, pamunus u uHuyuansl pykosooumens OI10II)

IIporpaMMa paccMOTpeHa B oo0peHa Ha 3acelaHud Y4ueOHO-MEeTOANYEeCKOro
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