MUHUCTEPCTBO TPAHCITOPTA POCCUIICKOW ®EEPAIIMU
(MUHTPAHC POCCHH)

®EJEPAJBHOE ATEHTCTBO BO3/YIIHOI'O TPAHCIIOPTA
(POCABUAIIMS)

®I'BOY BO «CAHKT-IIETEPBYPI CKHIi TOCYIAPCTBEHHbII
YHUBEPCHUTET I'PAKIAHCKOW ABUALIAN»
(®T'BOY BO CII6I'Y TA)

YTBEPXJIAIO

TRy [TepBrbIit
gPhecnionol Ty
¥ieriiires o Ry IPOPEKTOP — IIPOPEKTOP

30

H.H. Cyxunx
oz 2017T.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI (MOJAY JIS)

Xumus

Hanpasnenue noAroToBKU
23.03.01 TexHo10rMsA TPAHCIOPTHBIX MPOLECCOB

HarmnpaBieHHOCTH porpamMMsl (IIpoQuiib)
Opranu3anus nepeBo3oK M ynpapJ/ieHHe Ha BO3AYIIHOM TPaHCIOpPTe

KBanudukanus BbIITyCKHUKA
O0akaJjiaBp

®opma obyueHus
3a04Hasi

Cankrt-IletepOypr
2017




1 Ilesiu OCBOEHHSI AHCUUIIJIHHBI (MOIYJI51)

LlensMH  OCBOEHMs  AMUCUUIUIMHBI  (Moayns) — «XWMHsD  SBISIOTCA
(GOpMHpOBaHHE Yy CTYIEHTOB LEIOCTHOI CHCTEMBbl 3HaHHH B OOJIacTH XMMHH,
BEIPAGOTKA HABBIKOB HCIOJB30BaHMS (DYHIAMEHTAJbHBIX 3aKOHOB, TEOpUH
KJIACCUYECKON XMMUH, a TAK)KE METOJIOB XMUMHUYECKOI0 UCCIIEIOBAHUS KaK OCHOBBI
npodeCCUOHATIBHOMN JIeATEIbHOCTH.

3agauyaMy OCBOEHUS JUCIUIUTHHBI (MOJYJIs) SIBISIOTCS:

- W3y4eHUe OCHOBHBIX XUMMYECKUX SIBIICHUH;

- oBJajeHue (QyHIAMEHTAJIbHBIMU MOHATUAMHU, 3aKOHAMU U TEOPHAMH
COBpEMEHHOW XHMMHMH, a TaKkKe METOJaMH MPaKTHYECKOro MpHUIIOKEHUA
XUMHYECKUX 3HAHUM;

- OBJIaJIcHUE MPUEMaMU U METOJaMHU PELICHUs MPaKTUYeCKUX 3a/1a4 U3
pa3HbIX 001acTel XMMHUHU.

JuciumuipHa  (Momynb) — oOecredyMBaeT  MMOArOTOBKY — BBITYCKHHKA K
TIPOM3BOICTBEHHO-TEXHOIOTMYECKOMY BUJIY MPOpeCCHOHATBHOM JeATeIbHOCTH.

2 MecTto aucuumiannbl (Moayas) B crpykrype OIIOII BO

JucuuruinHa  (Moaynb) «XuUMHS» THPEACTaBIseT coOOW  AUCHMIIMHY
(MOJIyJIB), OTHOCAIIYIOCA K 6asoBoii uact broka 1 mucummmu OIOIT BO mo
Hanpasiaenuto moarotoBku 23.03.01 Texnomorus TpaHCIOPTHBIX MPOLECCOB
(ypoBeHb GakanaBpuata), npopuis «Oprann3saiiys NepeBo30K W YINpaBICHUE Ha
BO3IyIIIHOM TPAHCIIOPTEY.

JucrmmmuHa  (Moxynb)  «XuMmus»  ABIgerca  obecredyMBaroOed A
JAUCLHUILIMH (MOIyJiei): «MaTepranoBeneHue», « IKOIOTUI».

JNucrmruivHa (MOIYJB) U3ydaeTcs Ha 1 Kypce.

3 Komnerenuuu ody4vamwinerocsi, popmupyembie B pe3yJibTaTe OCBOCHHSI
AUCHHILIHHBI (MOYJIs1)

IIpolecc OCBOEHHs IMCLMIUIMHBI (MOJYyJs) HampaBleH Ha (QOpMHUpPOBaHME
CJIEIYIOIIUX KOMIETEHIU:

IlepeueHs U K01 [lepeyeHb TAHAPYEMBIX PE3YIBTATOB 00yYeHHS
KOMIIETeHIIU# 1O JIUCIUTLIMHE

CrnocoOHOCTEIO K 3Hameo:

caMOOpraHU3alMH 1 —  OCHOBHBIE TIOHATHS 1 3aKOHBI XHUMHUH;

camooGpasosanuio (OK-7) —  OCHOBHbIE METO/IbI PeIleHHUs 3a/1ad.
Vmemo:
—  WCIOJB30BaTh 3aKOHBI XMMHHU I[IPH PELICHHH
337184, aHAJIM3UPOBATh MOTyYeHHBIE Pe3yIbTaThI.




[TepeueHs 1 KOJ ITepeueHs MIaHUPYEMBIX Pe3yIbTaTOB 00yYEHHsI
KOMIIETEHIIN I 10 JUCIIUTUIMHE

Bnaoemo.

— TeOpeTUYEeCKUMH 3HAHUAMH I10 OCHOBHBIM

paszzesiaM XUMUHY;

- HaBBIKaMU pelleHHUs 3a4ay.

CrocoOHOCTBIO  TIPUMEHATH| 3Hamb:

CUCTEMY (I)YHIIaMeHTaJIbHBIX — METOAbI TEOPETUIECKOTO 51

3HAHUM (MaTeMaTI/I‘-IeCKI/IX, 3KCNEPHUMEHTAJIBHOT'O UCCIIEJOBAHUA B XHUMHHU.
€CTECTBCHHOHAY4YHbIX,

WH)KEHEPHBIX U Vmemo.

SKOHOMUYECKHX) JUIA| — [POBOAMTH OKCIEPUMEHTHI, 00pabaThIBaTh

UIeHTU(UKALWH, [I0JIyYE€HHBIE JIaHHBIC, JI€JaTh COOTBETCTBYIOIIHUC
GbOpMYTHpPOBAHUS U PELIEHUS| BEIBOIBI.

TEXHUYECKHUX 51
TEXHOJIOTMYECKHX IIPo0IeM B| Brademo:
obactu TEXHOJIOTHH,| —
OpraHu3aliy, IUIAaHWPOBAHUS

IMOJIL30BaTHCA U3MEPUTECIIbHBIMHA an6opaMH;

—  MeTojaMH IpOBEEHUS XUMHYECKUAX
W yTpaBJeHHs TEXHHYECKOH H| y3vepenmit

b
KOMMepeCKOH —  MeToJaMu KOPPEKTHOMN OIIEHKU
SKCIuTyaTallMe TPAHCIIOPTHRIX| porpemmrocTelt MpH MpPOBEICHUH XUMHUYECKOTO
cucteM (OIK-3) SKCIIEPUMEHTA.

4 O6beM QUCHHILIMHBI (MOAYJIs) U BH/IbI Y4eOHOH paboThI

O6wiasi TPYJOEMKOCTh IUCLMIUIMHBI (MOJYINsS) COCTaBIsieT 3  3a4eTHBIX
equHullpl, 108 akaieMU4YECKUX YacoB.

HaumeHnoBanne Bcero yacos K}ip =
O611as TpyA10€MKOCTh AUCUUILTHHBI (MOJ1YJIs) 108 108
KonrakTHas pabora: 8,5 8,5
JeKIUHU P 2
MpaKTUYECKUE 3aHSATUS 2 2
CEMUHAPEI - -
nabopaTopHble padOThI 2 P
KypCOBO#i MpoeKT (paboTa) - —
CamocTtosTenbHas pabora CTyAeHTa 93 93
IIpomexxyTouHast aTTeCTALlUs: 9 S
KOHTaKTHas paboTa 29 2,5
caMocCTosATeIbHas pabdoTa IO MOArOTOBKE 6,5 6,5
K 9K3aMEHY




5 ConepkaHue IUCUHIIHHBI (MOAYJISA)

5.1 CoorHecenuss TeM (pa3aesioB) AHUCHUNUIHHBI (Moayast) H
¢hopMHupyeMbIX KOMIIETEHHH
KommnereH-
015051 -,
m o =
3 e 3
s Z S oy
- 5 B 5
TeMbl AUCUUIUTHHBI & " g 2 o
(Momyss) S | o | & s £ =
5 = P i
= o B & =
2 S 2
o
Tema 1. OcHOBHBIE IIOHATHS U
3aKOHBI XHUMUH. 15 T + JI, CPC Kp
Tema 2. CrpoeHue  aToma. [13, CPC
[Tepuoauyeckas cucrtema | 15 + + Kp
XUMUYECKUX 3JIEMEHTOB.
" CPC
Tema 3. Tumnel XuMH4YeCKUX CBsI3eH. | 15 + o+ Kp
Tema 4. Tumbl XUMHYECKHUX JIP, CPC
" 15 o 2 Kp
peaKLui.
CPC
Tema 5. PacTBOpBL. 13 3 + Kp
Tema 6.  DneKTpOXUMHYECKHE | . " + CPC K
MPOLIECChI. DIIEKTPOIIH3. P
o CPC
Tema 7. Koppo3us u 60oprba ¢ Hell. 13 + + Kp
Bcero mo gucuurinHe (MOIYIO) 99
[IpomMexxyTouHas arTecTalus 9
Htoro mo IUCHUIIMHE (MOIYIIIO) 108
Cokpamenus: JI — nekuws, II3 — mnpaktudeckoe 3anarue, CPC -
caMocTosATenbHas pabora cryaeHta, JIP — maGoparopHas pabora, Kp -

KOHTpOJIbHAsI padoTa.




5.2 Tembl (pa3aesibl) AMCUHIIHHBI (MOYJ/I51) H BH/AbI 3AHATHH

HaumeHoBaHMe TeMBbl (pasjena) 1 1m!| c | aplcpe | kp Bcero
JUCITUTUTHHBI (MOJYJIsI) 4acoB

Tema 1. OcHOBHblE MOHSATUS U ) 3 B 3 13 3 15
3aKOHBI XMMUHU.
Tema 2. CrpoeHue aroma.
[lepuonuueckas cuctema | — 2 - - 13 - 15
XUMHYECKUX 3JIEMEHTOB.
TeMav 3. Tunbl XUMHYECKHX | B B B 15 B 15
CBSI3€H.
Tema v4. Tuner  xuMuyYeckux | B B ) 13 B 15
peakiui.
Tewma 5. PacTBOpBLI. - - - — 13 - 13
Tema 6. DiexTpoXUMHUYECKHE | B B B 13 B 13
poLeCcChl. DIEKTPOIM3.
Teliaa 7. Kopposuss u Gopeba ¢ | 3 3 B 13 B 13
HEH.
Bcero mo auciuruinHe (Mogyno) | 2 2 = 2 93 - 99
[IpoMexxyTOouHast aTTECTALIUS 9
Wrtoro no aucuuruinHe (MOIYJTIO) 108

Coxparmenus: JI — nexuus, [13 — npaktudeckoe 3anarue, C — cemunap, JIP —
naboparopuas padora, CPC — camocTosTensHas pabota cryaenta, KP — kypcopas
pabora.

5.3 Conep:xanue AMCHHIIHHBI (MO1YJIs)

Tema 1. OcHOBHBIE NOHATHS H 3AKOHbI XUMHH

OmnpezieNeHye W MPeJMET XUMUH. XHUMUYECKHe 3JIeMeHThl. AOCOJIOTHBIE U
OTHOCHTEJIbHBIE aTOMHBle Macchl. Monekyna. XuMudeckue (HOpMyIIBL.
MornekynspHble Macchl. [IpocTble W CIOXHBIE BelIeCTBA. AJUIOTPOIHS.
XUMUYecKHe COeIMHEHUS U CMecH. BalleHTHOCTh 3JIeMeHTOB. Mok, MomnsipHas
Macca. 3akoH ABoraapo. MosipHblid 00beM U OTHOCUTENIBHEIE TIOTHOCTH Ta30B.
3aKkOH COXpaHeHHUs MacChl BeIeCTB. BaxHeWline KIacchl HEOPraHUYECKHX
BEILIECTB.

Tema 2. Crtpoenne aroma. Ilepuoanyeckass cHcTeMa XHMHYECKHX
3JIEMEHTOB

®u3nUecKuii CMBICT TOPSAIKOBOrO HOMEpa 3JIEMEHTa, MacCOBble 4YHUCIa
aToMoB, u3oTombl. CTpoeHHWe JJIEKTPOHHBIX 000JOUYeK, MocTynaTel bopa,




KBaHTOBble umcna, npuHmun Ilaymu. Ilepuoauueckas cucTeMa XHMHYECKHX
5JIEMEHTOB M JJIEKTPOHHOE CTPOEHHE aTOMOB.

DIIeKTPOHHBIE U AJIEKTPOHHO-Tpaduyeckue GopMyJisl 3J1EMEHTOB. MeTalbl |
HemeTtasuisl B [lepuoauueckoil cucreMe XMMUYECKUX 37eMeHToB. CTpoeHue sjpa,
H30TOIBI. SIIepHble peakiuu, o- U B- pacnaj, nepuoa noaypacnaja.

Tema 3. TuNbI XUMHYECKHX CBf3eH

XuMHUecKasi CBSI3b M CTpoeHue BellecTBa. KoBaneHTHas cBs3b. BaneHTHOCTH
5]IEMEHTOB B  KOBAQJEHTHBIX  COeOWHEHUsX [ uOpuausauus  opOuTase.
HamnpaBneHHOCTh KOBaJIeHTHOM CBsA3H. [IpocTpaHCTBEHHOE CTpOEHHE MOJIEKYIL.
JIOHOPHO-aKIENTOPHBI MeXaHW3M 00pa3oBaHUS KOBaJeHTHOW cBs3u. MoHHas,
MeTaJlJIi4ecKasi, BOIOPOIHAsA CBA3H. MeXMOJIeKyIsipHble B3auMOAeHCTBUs. THUIIBI
KpUCcTa/Tndeckux pemerok. CreneHM OKHCIeHHs dneMeHToB. IloreHuman
MOHU3ALNU, KPaTHOCTD CBSI3H.

Tema 4. TunNbI XUMHYECKHX peaKLHH

OkucnutenbHO — BoccTaHOBUTeNnbHBle peakuuu (OBP). Baxueiimue
OKHCJTUTEIM U BOCCTAHOBUTENH. TertoBble 3 HeKThl XUMHUUECKUX peaKkLui. 3aKOH
Iecca u cmeactBust U3 Hero. CKOpOCTh XMMHUYeCKMX peakuui. IloHatue o
karanuze. O6paTumMble U HeoOpaTUMBbIE peakLMU. XUMUYECKOE PABHOBECHE.

Tema S. PacTBopbI

[ToHsaTHe 0 qUCTIepcHBIX cucTeMax. [Ipouecc pactBopeHus. PacTBOpUMOCTb.

dusnyeckre W XUMHUYeckHe CcBoiicTBa BoAsl. [Ipomecc pacTBopeHUs.
Jlnarpamma cocTosiHusl BoJ/ibl. CrocoObl, BbIpaK€HHs] KOHLIEHTPALMUA PacTBOPOB.
HeHachlIleHHbIe, HAaChILIEHHbIE U NTEPEHACBILLEHHbIE paCTBOPBI.

DNeKTpOoTUTHYECKas JOUCCOLIMALIMSL. SBneHue AJIEKTPOJIUTUYECKOU
JTUCCOLIMALIMK; CWJIbHBIE U ClIal0ble 3JE€KTPOJIUTHI, KiIacCU(UKALUA XUMHYECKHX
COEIMHEHUH B COOTBETCTBHM C MX AMCCOLMALMEN; HOHHOE NPOU3BEACHHE BOIBI,
noHsitue pH; sBIeHUe ruapoIn3a.

Tema 6. D1eKTpOXHMHUYECKHE MpoLecchbl. JJIEKTPOJIH3

DnekTpoaHble  mpouecchl. 3akoHbl @apages. JADC. CrangapTHbIN
BOJOPOAHBIA 3yekTpoa. CTaHIapTHBIM JIEKTPOJIHBIM MOTEHIHAl METalIoB.
XuUMUYeckhHe HUCTOYHUKUM Toka. OneMmeHT JlaHuansa-SAxo6u. Ilpumenenue
XUMHUYECKUX HCTOYHUKOB ToKa. Ojektponus. [lpakTuyeckoe mnpuUMeHEeHHUE
aJiekTponu3a. KMHeTHKa 3/1eKTpOXMMHYECKUX MTPOLIECCOB.

Tema 7. Koppo3us u 6opbda ¢ Hel

XuMu4eckass KOPpO3Ws: BHUABI U PA3HOBUIHOCTHU. OJIEKTPOXUMHYECKas
KOPPO3Us: MPUYUHBI U MEXaHU3M BO3HUKHOBeHHUs. BiusHUe pa3nuyHbIX (aKTOpOB
Ha CKOPOCTh JJIEKTPOXUMHUYECKOW Koppo3uu. Koppos3uss B eCTeCTBEHHBIX
YCJIOBUSAX. 3alIUTa OT KOPPO3HH. DIEKTPOXUMUYECKas 3alUTa: BUIbl U MEXAHU3M
NEeHCTBUSA. 3alllUTHBIE TOKPBITUS: BUIbI, METOAbl HaHeCeHUs U obnacTu
npuMeHeHus. CrutaBbl. KoMIIieKCHbBIE COeTUHEHUS.




5.4 IIpakTHYecKHe 3aHATHSA (CEeMHHAPDI)

Howmep TeMbl . Tpyno-
R — Temaruka npakTUYECKUX 3aHATHI CMEOCTE
(ceMuHApOB)
(Momyst) (4acsl)
[Tpaktuyeckoe 3aHsATUe 1. OU3HMUECKUI CMBICT
MIOPSIIKOBOI'O HOMEPA 3JIeMEHTa, MacCOBhIE YHC/Ia
2 aTOMOB, U30TOIIBI. 2
[Tepuoanueckasi cuicTeMa XUMHUYECKUX DJIEMEHTOB
Y DJICKTPOHHOE CTPOEHUE aTOMOB.
HToro nmo qucuuIiuHe (MOIyIro) 2
5.5 JIaGopaTopHbIii NPAKTHKYM
Homep Tembl Tpyno-
JUCLHUIIAHBI HaumMeHoBaHue TabopaTOpPHBIX paboT €MKOCThb
(Momynis) (4achl)
4 JlaGopaTopHas pa6ota 1. CKOpOCTh XUMHYECKOMN )
peaKLHH.
MToro rno gucuuIuiuae (MOIYJIIO) 2
5.6. CamocTosiTesibHasi padoTa
Howmep tembl Tpyno-
JTUCIUTUTHHBI Buael camocTosiTeIbHON pabOThI €MKOCTh
(Momyist) ("acer)
1. CaMOCTOSITEIbHBIN TMMOUCK, aHAIU3 HH(OpPMALIUH,
npopaboTka yueOHOro Marepuana,
1 KOHCIIEKTUPOBAaHUE MaTepuasa 1o TeMe. 13
[1.,2,5,6,7-9]
2. BeInojiHeHre KOHTPOJIBHOM paboTBI.
1. CaMOCTOSTENNbHBIM MOUCK, aHAIU3 HH(OPMAaIHH,
npopaboTka yueOHOro MaTepuana,
2 KOHCIIEKTUPOBAaHUE MaTepHalla 1o TeMe. 13
[2, 3, 5, 6,7-9]
2. BeInosiHeHre KOHTPOJIbHOM paboThl.
1. CaMOCTOSATENBHBIN TOKMCK, aHAINU3 MH(OpMaLUH,
npopaboTka y4eOHOro MaTepuaa,
3 KOHCIIEKTUPOBAaHHUE MaTepuaila 1o TeMe. 15
[1,4,5,6,7-9]
2. BeinonHeHHe KOHTPOJIbHON paOOTBHI.
4 1. CaMOCTOSITeNIBHBIN TMOUCK, aHAJIW3 MH(GOpPMALHUH, 13
npopaboTka y4eOHOro MarepHuasa,




Howmep Tembl Tpyno-

JVCLUTUIAHBI Buibl caMOCTOSITETBHOM PadbOTBI €MKOCTh
(Momys) (uacsl)
KOHCIIEKTUpOBaHHE MaTepuasa 1o TeEME.
(2,4,5,6,7-9]

2. BelnosiHeHHEe KOHTPOJIBLHON padOTHI.
3. IToaroroBka K 1abopaTtopHoii pabore.

1. CaMOCTOSATENBHBIN TOMCK, aHAU3 HH(OPMALWH,

npopaboTka y4eOHOro Marepuana,
5 KOHCIIEKTHUPOBAaHUE MaTepHalla 1o TEME. 13
[1,2,5,6,7-9]

2. BelnosiHeHHe KOHTPOJIbHOH paboTEL.

1. CaMOCTOSATENBHBINA TMOKWCK, aHAIW3 MH(OpMALUH,

npopaboTka y4eOHOro MaTepuaa,
6 KOHCIIEKTHPOBaHUE MaTepuasa I1o TEME. 13
[1,3,5,6,7-9]

2. BrinoiHeHHe KOHTPOJIbHOM paboTHl.

1. CaMOCTOSATENBHBIM TOUCK, aHATU3 HH(OpPMALWH,

npopaboTka yueOHOro MmaTepHala,
7 KOHCIIEKTUPOBAaHUE MaTepHala 1o TeMe. 13
[2,4,5,6,7-9]

2. BeImosiHeHHE KOHTPOJIBHOM paboTBHI.

HToro no JUCHUIUTHHE (MOZYJIIO) 93

5.7 KypcoBble padoTbl
KypcoBblie paboThI (IIPOEKTHI) y4eOHBIM IJIAHOM HE MPeyCMOTPEHBI.

6 YueGHO-MeTOAHYECKOE H HHPOPMALIHOHHOE o0ecnevyeHHe THCIHIITHHBI
(MoayJin)

a) OCHOBHasl JIUTepaTypa:

1. Cupuk, C.M. Xumus [DrnekTpoHHBIH pecype] : ydebHoe mocobue /
C.M. Cupuk, A.B. Ilerpymmna. — DiektpoH. naH. — Kemeposo : Kem['Y, 2013.
— 120 ¢. — Pexum poctyma: https://e.lanbook.com/book/44386 .

2. Apb6y30B, B.U. O6uas u HeopraHudeckass XuMus: YdeOHoe mocobue
Y. 1 : O6mas xumus / B. K. Ap6y3os. - CII6. : AT'A, 2003. — 151 c. KonuuecTBO
9K3eMIUISIpoB 283.

3. XamuToBa, A.M. O6mas xumus [DneKTpoHHBIA pecypc] : ydeOHOe
nocobue / A.W. Xamurosa, E.M. 3yeBa. — DnektpoH. naH. — Kazanp : KHUTY,
2008. — 164 c. — PexxumM poctyna: https://e.lanbook.com/book/13299 .



0) IOTIOHUTENIbHAS JIMTEPATypa:

4. Fenspman, M. Xumus: Yue6. s By3os / M. U. I'ensdman, B. I1
FOctparos. - 3-e u3n., crepeorun. - CII6. : Jlans, 2003. — 480 c. Konuvectso
3K3eMILIApPOB 34.

5. Xumus: Meroa. yka3. M0 M3YYEHHIO Kypca U BBINIOJIHEHHIO
KOHTpOJIbHBIX 3amaHuil. [ns crymeHtoB KO, ®AAIL, UDVYTC, UT® u 30
[snexTpoHHbIi pecype, Teker] / MBanos JI.M., cocrt. - CII6. : I'VT'A, 2013. - 90 c.
KonuuectBo sxk3emmisipos 300.

B) IlepeyeHb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHHUKAIMOHHON CETH
«HTEpHET:!

6. EnuHoe okHO fgocTymna K 00pa3oBaTellbHbIM pecypcaM. [ DIeKTPOHHBIHA
pecypc]. — Pexxum noctyna: http://window.edu.ru/ , cBo60aHBIH (JaTa 0OpaLleHUS:
19.05.2017).

r) 1nporpaMMHoe oOecriedyeHue  (JIMIEH3HWOHHOE), 0a3pl  JaHHBIX,
UH(GOPMAIIMOHHO-CIIPABOYHBIE U IIOUCKOBLIE CUCTEMBI:

7. MN3patensctBo  «Opaiity. OduuuanbHbli  calT  HW34ATENbCTBA
[DnexTponHsIii pecypc]. — Pexum goctyna: http://urait.ru.
8. DnekTpoHHast 6ubnuoTeka HayuHbIX myOnukauuii «eLIBRARY.RU»

[Dnekrponnsiii pecypc]. — Pexum mocryma: http://elibrary.ru, cBo6oaHelf (1aTa
obpamenus: 19.05.2017).

0. DNeKTpOHHO-OMONIMOTeYHAass ~ cucTeMa  M3jaresnbeTBa  «JIaHb»
[DnexTponHsIit pecype]. — Pexxum poctyna: http://e.lanbook.com.

7 MaTtepuajibHO-TeXHHYeCKOe obecrneyeHHe JHCHHILIHHBI (MOAY.JIf)

MarepHualbHO-TEXHHUYECKOe ofecredyeHre y4eOHOro Ipolecca BKIHOYAeT B
cels:

- CriellMaTu3upoBaHHas nabopatopust (ayautopus Ne 426) na 30
pabo4yrX MecT, OCHAILleHHas JJIsl IPoBeIeHUsI Ta00paTOPHBIX padoT;

- ayautopust Ne 430 gns  mpoBedeHMs  JIEKUMOHHBIX — 3aHATHH,
OCHaIIEHHAs: KOMITBIOTEPOM, MYJIbTUMEIUIHBIM IIPOEKTOPOM U IKPAHOM.

Jlnsg mpoBedeHHUS JEKIUOHHBIX M TPAKTUYECKUX 3aHATUH HCIONB3YIOTCSA
TUIIOBbIE  KOMITBIOTEPHBIE  TMPOTPaMMbl, JI€MOHCTPALMOHHBIE  IPOTrPaMMBEI,
MYJIETUMEIUIHBIE KypChl, 0hopMIileHHBIe ¢ momoIbio Microsoft Power Point.

8 O6pa3oBaTeibHbIe H HHPOPMALHOHHBIE TEXHOJIOTHH

B pamkax u3y4eHHMs ~JUCLMIUIMHBI IMPEAIOaraeTcs  MCIOJIb30BaTh
cleayromue oOpa3oBaTesibHbIe TEXHOJIOTUM: JIEKLUH, IpaKTHYEeCKHE 3aHATHS,
nabopaTopHble pabOTHI, CAMOCTOSATEIbHAs paboTa CTyAEHTOB.

Jlekius HampaBjeHa Ha CHCTEMAaTU3UPOBAHHOE M3JI0KEHHE HAKOIJIEHHBIX H
aKTyaJIbHBIX HaAy4YHBIX 3HaHWH. Ha Jekuuum KOHLEHTpHpyeTcs BHUMaHUE
oOyuaromuxcsi Ha Hanbolsiee CIOKHBIX U Y3TOBBIX BOIPOCAX, CTUMYIUPYETCS UX




aKTHBHAas MMO3HaBaTEIbHAs NEATEIbHOCTE.

BeaymuM METOJOM B JIEKIMH BBICTYIAaeT YCTHOE H3JIOXKEHHE y4eOHOro
Marepuaia, KOTOPBIi COMpOBOXIaeTcs OJHOBPEMEHHOM JeMOHCTpALUen ClIaiIoB,
co3maHHbIX B cpene PowerPoint, nmpu HEOOXOAUMOCTH IPHUBJIEKAIOTCS OTKPHITHIC
HHTepHeT-pecypchl, a TAKXKe JEMOHCTPAMOHHBIE ¥ HATJISTHO-UITIOCTPAMOHHbIE
MaTepuabl, BUIEOMaTEPUaIb.

[IpakTU4eckoe 3aHATHE MPEANOJAraeT aHalM3 CUTyalud W TPUMEpOB, a
TaK)Xe MCCIIENOBaHME aKTyalbHBIX MpOoOJeM IO TeMaM IUCLHMIUIMHEL. [ 1aBHOM
LIENIBIO MPAKTUYECKOrO 3aHATHS ABJSIETCS. MHIMBUyalbHas, IpaKTUYecKas padbora
KaXJIOro 00y4YaroIerocsi, HarpaslieHHas Ha GOpMUPOBaHHE Y HErO KOMIIETEHIIMH,
OTpe/leNIeHHbIX B paMKaX AUCLUUIIIUHEIL.

JlaGopaTopHas paboTa siBisieTcss (OpMOH TpYyNIOBOH ayJAMTOPHOH paboThL.
OCHOBHOI €ro LENBIO ABJIAETCS MPHOOPETEeHHE HHCTPYMEHTAIBHBIX KOMIIETEHIIUH
Y MIPaKTUYECKUX HABBIKOB.

CamocTosTenbHas paboTa cTyaeHTa (0Oydarolierocs) sBISETCS COCTaBHOU
4acThI0 y4eOHOM paboTel. Ee 0CHOBHOM Lienbio sABgeTcd (GOPMUPOBAaHHME HABBIKA
CaMOCTOSATEILHOTO MPUOOPETeHUs 3HAHUM 110 BOIIPOCAM TEOPETHYECKOro Kypca,
caMOCTOsATeIbHasE paboTa ¢ IUTEepaTypod U MEPpUOAUYECKUMH H3AaHUSMU, B TOM
YHCJIe HaXOASIIUMHUCS B I100aTbHBIX KOMIIBIOTEPHBIX CETSX.

CamMocTosiTeNlbHas paboTa MoJApa3yMeBaeT CaMOCTOSTENLHBIN ITOMCK, aHAIIU3
HH(pOpMaIIMU, MPopaboTKy y4eOHOro MaTepHasa, KOHCIEKTUPOBAaHHE MaTepuara,
TIOATOTOBKY K J1abopaTopHOii paboTe, BBINOIIHEHUE KOHTPOJIBHOU paboTHI.

9 ®oHI OUEHOYHBIX CPeACTB /ISl INMPOBEAECHHSA TeKYyllero KOHTPOJs
ycneBaeMOCTH H TMNPOMEKYTOYHOH AaTTeCTallHH @0 HTOraM OCBOEHHs
AMCHMILIHHBI (MOAYJIsA)

VpoBeHb U KayecTBO 3HAHUI 00ydarolUXCs OLIEHMBAIOTCS IO pe3yIbTaTaM
TEKYIIEro KOHTPOJIS YCIIEBAa€MOCTH M IPOMEXYTOYHOM aTTeCTallud IO HUTOram
OCBOEHHS TUCLUIUIMHBI (MO1YyJIf).

Tekyiuii KOHTPOJIB yCIIeBa€MOCTHU: KOHTPOJIbHAS padoTa.

[TpoMexxyTOUHasi aTTeCTalMs 110 UTOraM OCBOEHMS JMCLHUIUIMHBI TPOBOAUTCS
B BHJIEe dK3aMeHa Ha 1 xkypce. K MOMeHTy cia4m 3K3aMeHa JOJKHA OBITh 3auTeHa
KOHTpOJIbHAss paboTa. DOK3aMeH II03BOJSET OLEHWTh YPOBEHb OCBOCHHUS
KOMIIETEHIIMH 3a BECh NTEPHOJ U3yUeHHsI TUCIUTUIUHBI (MOIYIIS).

9.1 Ba/sIbHO-peHTHHIOBasi OLleHKA TeKYLIero KOHTPOJIA yCIeBaeMOCTH H
3HAHHUH CTYAeHTOB

BaﬂHBHO-pCﬁTHHFOBaH OLI€HKa TEKYLIECIr0 KOHTPOJIS YCII€BaAa€MOCTH U 3HAHUU
CTYACHTOB HE IIPUMEHACTCA.
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9.2 MeToauveckHe PpeKOMEHJAUHWH MO0 INPOBeAeHHI0 TMpoueaypbl
OLleHHBAHHUS 3HAHMIl, YMEHHH H HABBLIKOB H (M/IH) ONbITA [esiTeJIbHOCTH,
XapaKTepH3YIIHX 3Tanbl GOPpMHPOBAHHS KOMIIETEH I

9ranbl GOPpMHUPOBAHHS KOMIIETEHLHH

Kon(sr)
Ha3zBaHue u coaepkaHue srana dbopMUpyeMBIX Ha
3Tarne KOMIETEHIIUHN

Dran 1. ®opmupoBaHue Oa3bl 3HAHUM:

JIEKLIUH;
MPAKTUYECKUE 3aAHATHS 110 TEMaM TEOPETHYECKOro OK-7
COZIepIKaHHs; OIIK-3

CaMOCTOATECIbHAA pa60Ta 06yqa}onmxc;1 1o
BOIIpOCAM TEM TECOPETUYECKOIo COACPIKaHUA.

DOran 2. ®dopmMupoBaHHE HaBBIKOB IPAKTHYECKOIrO
WCITOJIb30BaHUs 3HAHUM:
paboTa ¢ TEKCTOM JIEeKLHH, paboTa ¢ yuyeOHMKaMH,
y4eOHBIMH TOCOOMSMU M3 IIepeyHs OCHOBHOW |

JTOTIOTHUTENIbHON JUTEPATYPBHI, pecypcoB OK-7
HHPOPMAIIIOHHO-TEJIEKOMMYHHUKALIMOHHON CeTH OITK-3
«Hutepret», 06a3  OaHHBIX, MHGMOPMALUOHHO-
CIIPaBOYHBIX U TIOUCKOBBIX CUCTEM H T.IL;
caMoCTosATebHAss paboTa MO  TOArOTOBKE K
nabopaTOpHO# paboTe, BBINOIHEHHIO KOHTPOJIBHOM
paboThl.

Ortan 3. [IpoBepka yCBOEHHs MaTepHaa: OK-7
KOHTpOJIbHAs paboTa; OITK-3

3K3aMCECH.

MeToanyecKHe peKOMeHIALHH M0 NPOBeIeHHI0 Npoueaypbl OeHHBAHHSA
3HAHHMH, YMEHHH H HABBIKOB U (HJ/IH) ONbITA 1€ATEIbHOCTH

Koumponvuas paboma

KoHTpospHas paboTa — OJMH U3 BUIOB CAMOCTOSATENIBHON PabOThI CTYACHTOB,
KOTOpBIA MpEICTABISETCs] B MEYaTHOH WM pyKomucHoOH ¢opme. KoHTponbHas
paboTa MpeaHa3sHa4deHa ISl Pa3BUTUS CIIOCOOHOCTH K BOCIPHUATHIO, aHAIU3Y,
KPHUTHYECKOMY OCMBICIIEHHIO, CHCTEeMAaTH3allMd WHGOPMALMM U  OTPabOTKH
HaBBIKOB I'PAaMOTHOTI'O U JIOTMYHOI'0 U3JI0KEHHS MaTepuara.

Dkzamen

DK3aMeH TII03BOJISET OLEHUTh YPOBEHb OCBOCHHUS KOMIIETEHIIMH 3a BECh
Meproj M3y4deHus QUcUUIUTMHBL. [IpoBeneHune 5K3amMeHa COCTOMT M3 OTBETOB Ha
BOIIPOCHI OMiIeTa. DK3aMeH IpeJroiaraeT OTBET Ha TEOPETHYECKHE BOMPOCHI U3
TMepevHs BOIIPOCOB, BBIHECEHHBIX Ha 9K3aMeH.
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9.3 TeMbl KypcoBbIX paGoT (MPOEKTOB) MO AHCUHIIHHE (MOAYJII0)

Hanucanue
MpeayCMOTPEHO.

KypPCOBBIX

pabort

(mpoekToB)  y4eOHBIM  IIAHOM  HE

9.4 KoHTpo/ibHBIE BONPOCHI AJs MNPOBeleHHs BXOJHOr0 KOHTPOJIs
OCTATOYHBIX 3HAHHH M0 00eCNeYHBAIIIHM TUCHHILIHHAM (MOAY/IAM)

JvcuuriauHa (MOAy/b) «XUMHs» H3ydaeTcss oOydaroluMucs Ha 1 Kypce, B
CBSI3U C 9TUM BXOJHOM KOHTPOJIb OCTAaTOYHBIX 3HAHUU HE IPOBOAUTCA.

9.5 Onucanne NMoka3arejeld U KpHTepHeB OLEHHBAHHS KOMIIETEHUHH HA
Pa3JIMYHBIX dTanax HX GOPMHPOBAHHS, ONNHCAHHE IIKAJI OLleHHBAHHSI

IToka3aTe/Id M KPUTEPHH OLlEHHBAHHSA KOMIETEHUHH HA Pa3THYHbIX
Tanax ux GopMHpPOBaHHHA

Kpurtepuu onenuBanus
KOMIIETEHIIUHA

ITokxa3zaTenu oneHUBaHUA KOMIIETeHLIU 1

Crnioco6GHOCTBRIO K caMoOopraHu3aluu ¥ camoodpasoBanuto (OK - 7)

XAMHUU TIIpU PpeHIIeHUH 3a[ad,
aHaJIU3UupPOBaTh I[MOJIY4YCHHBIC

— HaBBIKaAMHU PCHICHHA 3a74a4.

3name: 3HaeT 3aKOHBl XHMHH, IPUPOAY OCHOBHBIX
— OCHOBHBIE TIIOHATHUS W | XAMHUYECKHX  SBIEHUH,  NPUYHHBI  HUX
3aKOHBI XUMUH; BO3HHUKHOBEHHS W  B3aUMOCBS3U.  3HAET
—  OCHOBHBIE METO/IBI | MAaTEMAaTUYeCKHe METOAbl peIleHUs 3alad,
peleHus 3ajau. BO3HHUKAIOLINX B nporecce
Vmems: npodeccroHaIbHOM AeATEeIbHOCTH.

—  HCIIOJIb30BaTh 3aKOHBI

CnocobeH MpUMEHATh 3HAHUS O XMMHYECKHX
CBOMCTBaxX 00BEKTOB U SIBJIEHUU B
MPaKTUYECKON JesITeIbHOCTH, 3aKOHBI XHMHUH

pe3ybTaTHhI.

Bnraoeme: Ipu pelIeHu 3ajad, aHaJTU3UPOBATH
—  TeOopeTH4ecKHMMHM 3HaHusmy | PE3YIBTaThl M  JIENaTh  COOTBETCTBYIOMIC
o OCHOBHBIM pasjenam | BRIBOIBL.

XUMUH;

Brajgeer 3HaHHSMM IO OCHOBHBIM pa3feiam
XAMHUUA W HaBBIKAMU OITMCAHUS OCHOBHBIX
XUMHUYECKUX SIBJICHUI W peIllIeHUs THUIIOBBIX
XuMHYeckuX 3amad. CrocoOeH, TMOoNb3ysCh
HAayyHOW W  CIPaBOYHOM  JIMTEpaTypoH,
OCBOMTbH HOBBIE 3HAHUS.

CnocoOHOCTEIO PUMEHSTh

CUCTEMY byHIaMeHTaJIbHBIX 3HAHUU

(MaTeMaTHYeCKHX, €CTECTBEHHOHAYYHBIX, MH)KEHEPHBIX U YKOHOMUYECKUX) HJIS
UIeHTHGUKALNK,  (QOPMYJIUpPOBaHUS M pELIeHUs  TEXHUYECKUX U
TEXHOJIOTUYECKHX  MpobiaeM B 00lacTH  TEXHOJIOTMH,  OPraHW3aluH,
IJIAaHUPOBAHUSI U YINPABJICHUS TEXHUYECKOH M KOMMEpYEeCKOW 3KCIUlyaTaluen
tpaHcnopTHBIX cucteM (OIIK - 3)
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Kpurtepuu ouieHMBaHUA [TokazaTeu OlleHUBAaHUS KOMIIETEHLIMH
KOMIIETEHLUA
3namo:
—  MeTOJbl TEOPETHYECKOro U | 3HAeT METO/IbI TEOPETUYECKOT 0 U
HKCIIEPUMEHTAJILHOTO AKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS B XUMHH.
UCCIeIOBAaHUS B XUMUHU.
Ymemo: YMeeT NpoBOAUTE XUMUUYECKUN IKCIIEPUMEHT.
—  mpoBOAMTH 3KcrepuMeHTHl, | CIOCOOEH  MPOAaHAIM3UPOBaTh  PE3yNIbTaThI
00pabaThIBaTh ToNyueHHble | KCIIEPUMEHTa U CenaTh BhIBOAbL [IpoBoxuT
JIaHHBIE, nenarh | CTATUCTHYECKYI0O ~ 00paboTKy  pe3yJibTaToB
COOTBETCTBYIOILIIME BhIBO/bI. SKCIICPUMEHTA.
Bnaoemu:
—  [IOJIB30BAaThCS Braseer HaBbIKaMH SKCIUTyaTalldd MPUOOPOB
U3MepUTETbHBIMH Npubopamu; | ¥ obopyaOBaHHs [IpA [IPOBE/ICHUH
—  MeTodaMH npoBeenus | PKCTIEPUMEHTa,  NPOBE/CHHsS  XUMHYECKHX
XUMHYECKAX H3MepEHHil; u3MepeHuil. Brageer HaBbIKaMu 06pa6OTIfI/I H
—  MeToxaMH KoppekTHoit | AHTEPIPETALH  PE3YIIBTATOB M3MEPEHUH, a
OlleHKH TOrpemHocTell mpu | TAKKE OLICHKH NOTPEIIHOCTEN pu
MpoBeIeHUH XHMHYecKkoro | TPOBEIEHHH XMMHUYECKOT0O 9KCIIePUMEHTA.
HKCIIEPUMEHTA.
Ikaabl OLleHHBAHHUA
Konmponvras paboma

«3a4TeHO»: KOHTpOJIbHAsE paboTa BBIOJIHEHA B COOTBETCTBHM C 3aJaHHUEM,
MPaBUJIBHO M IIOJHOCTBIO, COIEPXKHUT COOTBETCTBYIOIIME AapryMEHTHPOBAHHBIE
BBIBOJIbI, TPEOOBaHUSA MO O(GOPMIIEHUIO M COJAEP)KAHUIO COOIOACHBI B IIOJHOM
obBeMe.

«He 3auTeHO»: KOHTpOJbHAs paboTa BBHIMIOJHEHAa HE B COOTBETCTBHU C
3aaHieM U (KWJId) He MPaBUIIbHO, U (WJIH) He TMOJHOCTHIO, COACP)KUT HE BEPHBIE U
(wM) He apryMeHTUPOBAHHBIE BBIBOJBI, TpPeOOBaHMS IO OQOPMIIEHUIO H
CoJiepXKaHHUIO HE COOJIFOICHBI.

Oxzamen

OreHka 5 — «OTIIMYHOY» BBICTABJISETCS B ClIydae, eClu:

- OTBET MOCTPOEH JIOTUYHO B COOTBETCTBHUH C INIAHOM;

- OoOHapy>K€HO MaKCHUMaJIbHO IyOOKOe 3HAaHHWE TEPMHUHOB, IOHATHMH,
KaTeropui, KOHILENLUNA U TEOpUH;

- oOHapyXeH aHAJIUTHYECKUN TMOAXOJ B OCBELICHUU pa3IMYHBIX
KOHIIETIIUI;

- CIIeJIaHbl COAEPXKATEIbHbIE BBIBO/IbI;

- MPOAEMOHCTPUPOBAHO 3HAHUE OOS3aTENIBHOM M JOMNOJIHUTEIbHON
JIMTEpaTyphl;
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- CTYJIEHT aKTUBHO paboTall Ha MNPaKTHYECKUX 3aHATUAX, NPOABUI
TBOpPYECKOE, OTBETCTBEHHOE OTHOLIEHHE K O0YUYESHHUIO MO TUCLUILTHHE.

OneHka 4 — «XOPOIIO» BBICTABIISAETCS B CiIyYae, €CIIH:

- OTBET MOCTPOEH B COOTBETCTBUHU C IIJIAHOM,

- TpeaCTaBJIeHbl pa3IM4Hble OIX0/bI K IpobieMe, HO UX 000CHOBaHHE
HEJ0CTaTOYHO IOJIHO;

- BBIIBUIaeMble IIOJIO)KEHHsI OOOCHOBaHBI, OJHAKO HabmrogaeTcs
HETIOCIIeJOBATEIbHOCTD aHAJIN3a,;

- BBIBO/IbI MIPABUJIBHBI;

- NPOJIEMOHCTPUPOBAHO 3HaHHE 00sA3aTeJIbHOW M JOIOJHHUTELHON
JTUTEPATYPbI;

- CTYIEHT aKTUBHO paboTas Ha NPAKTUYECKUX 3aHATHSIX.

OreHKa 3 — «yIOBJIETBOPUTEIEHOY BBICTABIIAETCS B CIy4ae, €CIIH:

- OTBET HEJIOCTATOYHO JIOTUYECKH BBICTPOEH;

- IUIaH OTBETa COOJI0JAeTCsl HENOCIe0BaTENIBHO;

- HEI0CTATOYHO PACKPBITHI MOHSTHS, KATETOPUH, KOHLIENILIUH, TEOPHUH,;

- IPOJIEMOHCTPUPOBAHO 3HaHHUE 003aTENILHOM JTUTEPATYPBI,

- CTYIEHT He aKTUBHO paboTasl Ha MPAaKTUYECKUX 3aHATHUSX.

OneHka 2 — «He YIOBJICTBOPUTENIBHO) BBICTABIIAETCS B Cllydae, €CIIu:

- He pacKpBITHl MpodecCUOHAbHbIE MTOHATHUS, KaTErOPUH, KOHUEMIHUY,
TEOPHUH;

- Hay4yHOe OOOCHOBaHHe MpoOJieM TMOAMEHEHO  PacCyXACHUAMU
0OBIZICHHO-TIOBCEAHEBHOT'O XapaKTepa,;

- OTBET COAEPKUT PSI/l CEPhE3HBIX HETOYHOCTEM;

- BBIBOJIBI TOBEPXHOCTHBI WJIM HEBEPHBI;

- He MPOJIEMOHCTPUPOBAHO 3HaHUE 005A3aTeIbHON JIUTEPaTyPHhI,

- CTYIEHT He aKTUBHO paboTall Ha MPAKTUYECKUX 3aHATHUIX.

9.6 TumnoBble KOHTpPOJbHbIE 3aJaHHUsl [AJf TNPOBeJEHHS TEKYLIEero
KOHTPOJS H TNPOMEXYTOYHOH aTTecTAUHH MO HTOram o0y4eHHsi 1O
AUCHHUIIHHE (MOAYJIIO)

TunoBbie KOHTPOJIbHbIE 3aJaHUA /1JId NPOBEJACHHS TEKYLEro KOHTPOJIs
yCnneBaeMoOCTH

3agaHue U1 BHINOJIHEHHS KOHTPOJIBHOU paboThI M0 AUCHMIUIMHE (MOAYIIO):
[5] m. 6.

TunoBble KOHTPOJIbHBIC 3aJJaHUA [AJs IPOBEACHHSA npomemy'roqﬂoﬁ
aTTeCTallud MO HTOraM OCBOCHHSA NHCUHIIJIHHBI

IIpumepHsvie 6onpocel, 8bIHOCUMbBIE HA DKIAMEH.:

1. Pa3zMepsl aTOMOB.
2 AGCOJIIOTHBIE M OTHOCHUTEJIbHBIE ATOMHBIE MACCHI.
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Monekyibl. XuMHAYeCKUe GOpMYIIBL.

[TpocThie U CII0XKHBIE BELIECTBA.

Annotpornus.

XHUMHUYECKHE COeUHEHHUS U CMECH.

BaneHTHOCTE 3J1EMEHTOB.

['padudeckue GopMyIibl BELIECTB.

Mous. MonsipHast macca.

3akoH ABOrazapo.

3aKOH COXpaHEeHHs] MacChl BEILLIECTB.
Knaccudukaims HeopraHU4ecKuX BEIECTB.
CocTaB, HOMEHKJIaTypa U rpaduueckue GopMybl OKCHIOB.
CocraB, HOMEHKJIaTypa U rpaduyeckue Gopmysibl OCHOBaHUM.
CocTaB, HOMEHKJIaTypa U rpadudeckre GopmyIbl KUCIIOT.
CocTaB, HOMEHKJIaTypa U rpaduueckue GopMyIibl CONEH.
[TeproauuecKkuii 3aK0H.

[Teproauyeckas CUCTEMAa XUMUYECKHUX 3JIEMEHTOB.
CtpoeHue aToma.

CTtpoeHue 3NeKTPOHHOM 000JI0YKH aToMa.
KBaHTOBBIE UHCIIA.

[Tpunuun [Maynu.

[IpaBuno KieukoBckoro.

[IpaBuio XyHza.

THIBI XUMUYECKHUX CBS3EH.

KoBaneHTHas cBs3b.

HNonnas cBs3b.

Mertamnyeckas CBs3b.

BopopoaHast cBs3b.

CrerneHu OKUCTIEHUS 3JIEMEHTOB.

['uOpuauzanus opouranei.

Knaccudukanus XUuMUIeCKUX peaKLuii.
OKHCTUTETBHO — BOCCTAHOBUTEJIbHBIE PEAKLIUH.
BaskHelIIMe OKUCITUTENN U BOCCTAHOBUTEIIH.
TernoBble 3¢ (heKThl peakLuil.

3akoH ['ecca.

DK30TepMHUYECKHEe U SHAOTEPMHUUECKHUE PEAKIUH.
CKOpoCTh XUMHUYECKUX PEaKLIUM.

HeobGpatumele 1 oOpaTUMble peaKLUu.
XHUMHUYECKOe paBHOBECHE.

MC)KMOIIeKyJ'[HpHBIe B3aHMOﬂeﬁCTBHH.

PacTtBopsL.

[Ipouecc pacTBOpeHUS.

PacTBOpUMOCTH BEIECTB.

KonuuyecTBeHHast XxapaKTepUCTUKA PaCTBOPOB.
DIEKTPOJIUTUYECKAS JUCCOLUALMS.

CTeneHb U KOHCTaHTA AUCCOLIMALIUH.
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Jlucconanusi KUCIOT.

Jluccoumanusi OCHOBaHUM.
Jluccouuanus Coneu.

Jluccouuanus BOIBI.

BopopoaHblil mokasaTels.
JTucconuanust aMGOTEPHBIX OCHOBAHUM.

Peaxiuu oOMeHa B BOJAHBIX pacTBOPAX 3JIEKTPOJIUTOB.

HMoHHOe npou3BeIeHUE BOJBI.
['uaponus conen.

JlucriepcHbIe CUCTEMBI.
KonnonaHble pacTBOpBI.
DHTaNbMIUs.

N3oTomnsl.

CKOpOCTh TOMOTE€HHBIX PeaKLH.
CKOpOCTB reTepOreHHbIX PEaKIHiA.
DHeprusi HOHU3ALHUH.

CpoJICTBO K 3JIEKTPOHY.
DIEeKTPOOTPULATEIBHOCTb.

DIIeKTPOXUMUYECKUH psAl HAIPsSHKEHUH METAJLJIOB.

OO1mast XxapakTepuCcTUKa METAJLJIOB.
OO11as xapakTepUCTUKa HEMETAIIOB.
JKEcTKOCTh BOJBI.

Crioco0BI ycTpaHeHHs )KECTKOCTH.
DNeKTpOIu3.

HoHHbIe ypaBHEHHUs peaKLUi.
CnenctBus u3 3akoHa ['ecc.
KoncTaHTa CKOpPOCTH.

CreneHb QUCCOLUALIUH.

Koppo3ust MeTaIoB U CILIABOB.
XuMudeckasi KOppo3usi.
DJIeKTPOXUMHUYECKass KOPPO3HUsl.
3amuTa OT KOPPO3HH.
XUMHUYECKOEe PaBHOBECHE.
[Tpunnun Jle-111atense.

[MpaBuno Baut-I'odda.

MDaKTOPHI, BIUSIOMINE HAa CKOPOCTh PEaKIIMH.

[Tpu3HaKK XUMUYECKUX PEaKLUH.
[Tpu3Haku HEOOPATUMOCTH.

Cpenpl BODHBIX PacTBOPOB.

Peakiiuu o6MeHa B BOJIHBIX pacTBOPAX.
HoHHBIe peaklUy U ypaBHEHHUS.
CreneHb ruApoIU3a.

CryneH4aThbIi TUAPOIINS.

16



10 MeToauvecKkHe peKOMEHIAUHH sl 00y4YalOIMXCH M0 OCBOEHHIO
AMCUHUTIHHBI (MOaYJIs1)

V3yueHne TUCIMIUTUHEI (MOAYJIs) « XUMUS» 00y4alOLUMKUCs OPraHu3yeTCs B
BUJIE JIEKIHH, MPAaKTUYECKUX 3aHATHMH, 1ab0paTOpHBIX pabOT U CaMOCTOSATEILHOM
paboTel. [IpogOIKUTENBHOCTh U3Y4YEHUs] AUCLMIUIMHBL — OJUH Kypc. YPOBEHb U
KaueCTBO 3HAHUW OOy4YaromMXCS OLEHUBAIOTCS I10 pe3yJibTaTaM TEeKYIIEro
KOHTPOJI YCIIeBAeMOCTH M NPOMEXYTOYHOH aTTECTALMU I10 UTOraM OCBOEHHS
JUCLUIUTMHBI B BUJI€ 9K3aMeHa.

OCHOBHBIMH BHJIaMH ayIUTOPHOU pabOThl CTYyAEHTOB SIBJISIOTCS JIEKUUU H
npakTudeckue 3aHatus (1. 5.2, 5.3, 5.4). B xone nekuuu npenojasareslb U3J1aracTt
U pa3bsCHSET OCHOBHble, Hauboliee CIOXKHbIE IOHATHs, a  TaKXKe
COOTBETCTBYIOIIME TEOPETHYECKHE M MpaKTHYEeCKHe MpOoOJIeMBbl, JaeT 3aJaHusd U
peKOMEeHIAIMHU IS MPAaKTUYECKUX 3aHSATUH, a TaKXe yKa3aHHUS 10 BBIIOIHEHHUIO
00y4aroIIMMCSI CAMOCTOSTEIBHOM paboThI.

3aauamMu JIEKIUH SBIISIOTCS:

—  O3HaKOMJIEHHE OOy4YaloUuXxcsi C LeIsIMH, 3aJadyaMH U CTPYKTYpOi
JTUCLHMILIMHBI, €6 MECTOM B CUCTEME HayK U CBA3SMHU C IPYTUMH AUCLUIIIIMHAMH,

—  KpaTKoe, HO IO CYIIECTBY, U3JI0KeHHEe KOMIUIEKCa OCHOBHBIX Hay4HBIX
TIOHSATUH, TTOAX0/I0B, METOI0B, MPUHIIUIIOB JaHHOMN AUCLUIIIUHBI;

—  KpaTKoe M3JI0’)KeHHEe Hauboliee CYLIECTBEHHBIX IOJOXEHHUH, paCKphITHE
OCOOEHHO CJIOXHBIX, aKTyaJbHBIX BOIIPOCOB, OCBELIEHUE JUCKYCCHOHHBIX
npobieM;

—  ompeleseHUe MepCHeKTUBHBIX HAIpaBIEHUN JalbHEHIIEero pa3BUTHUA
HAy4YHOTO 3HAHMS B JaHHOW 00JIacTH.

3Ha4yuMBIM  (AaKTOpPOM  TIOJIHOIIEHHOM W IUIOJOTBOPHOH  paboThI
oOydaromierocs sBIsSeTCs KyJlbTypa BeJleHUsl KOHcIekTa. KauecTBeHHO ceaHHbIN
KOHCITEKT ITOMOXKeT 00yHJaroleMycsi B IpoIecce caMOCTOSTENIbHONU paboTsl U IpU
MO/ITOTOBKE K Ca4ye 3K3aMeHa.

[IpakTH4eckue 3aHATHS MO AUCLUIUTMHE IPOBOJASTCS B COOTBETCTBHH C II. 5.4.
[lenn mpakTUYeCKUX 3aHATHM: 3aKpeluTh 3HAHUS, IOJyYEeHHbIE CTYJEHTOM Ha
JIEKIIUU U B pe3yJIbTaTe CaMOCTOSTEILHOIO U3yUYE€HHS! COOTBETCTBYIOIIMX pa3/ielioB
pPEKOMEHIyeMOM JIUTepaTypbl; MPUOOPECTH HayalbHblEe MPAKTUYECKUE YMEHUs U
HaBBIKH.

Tembl pakTHYecKuX 3aHATHH (1. 5.4) 3apaHee cooOIAOTCA 00yYarOIIUMCH
JUISL TOrO, 4TOOBl OHM HMENIU BO3MOXXHOCTH IOATOTOBUTBHCS M IpopaboTaTh
COOTBETCTBYIOIIME TEOPETUYECKUE BOINPOCHl JAMCUMIUIMHBEL. B Havanme Kaxaoro
MPAKTUYECKOT0 3aHATHUS NpernofaBaTelb KPaTKO JOBOAUT 10 00yHaroIIUXCs LEIH
U 3a7a4d 3aHATHs, oOpalllas WX BHUMaHWe Ha HauOoJiee CIIOXKHBIE BOIPOCHI 10
H3y4aeMoOM TeMe.

JlaboparopHast pabora siBisieTcs (HOpMOM TpyIIIOBOH ayIUTOPHOW pabOTEHI.
OCHOBHO# €ro LeNbo SBISIeTCS MPUOOPETEeHHEe HHCTPYMEHTAJIbHBIX KOMIIETEHIUH
U MPaKTHYECKUX HaBBIKOB. [loaroroska k nmabopaTtopHoil paboTe OCylIecTBIsSETCS
B [IPOILIECCE CAMOCTOATENBHOM pabOTHI CTYAEHTOB COTJIACHO II. 5.5.

CoBpeMeHHOe 00y4eHHe Npearoyaraet, YTo CyILIeCTBEHHYI YacTh BPEMEHU
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TIpY OCBOEHHM Y4eOHON IMCLMIIMHBI 00Y4YarolMACs MPOBOAUT CAaMOCTOATEIBHO.
Takoii MeTo[ 06yYeHHs CIIOCOOCTBYET TBOPYECKOMY OBJIAJICHUIO 00YYaIOIIUMUCS
CreraJbHbIMM 3HaHUSAMHU U HaBblkamu. OOyuaroluMcs HeoOX0IUMO pa3BUBATH B
cebe crmocobHOCTH paboTaTh C MaccuBaMud HHGOPMALMU M MOTPEOHOCTH
MCIOJIB30BaTh HOCTYIHBIE HWH(GOPMAIMOHHbIE BO3MOXHOCTH M pPeCypChl s
ITOMCKA HOBOTO 3HAHUS U €ro PaclpoOCTPaHEHHUS.

CamocTosTenbpHas paboTa CTyJeHTa BK/IO4YaeT B ced (11. 5.6):

—  CcaMOCTOSTeNBHbINA MOUCK, aHaIUu3 WH(POPMALMH, MPOPabOTKy y4eOHOro
MaTepualia, KOHCIIEKTUPOBAHUE MaTepHaa;

—  TOArOTOBKY K BBIMOJHEHHIO 1abopaTopHO# paboTsI (11. 5.5);

—  BBIIOJIHEHHE KOHTPOJIbHOU paboTsl (11. 9.6).

3aBepIIaloMM 3TallOM CaMOCTOSTEIbHOW pabOoThl ABISAETCS IOATOTOBKA K
ciaue s3k3aMeHa. [IpuMepHbIe BOMPOCHI, BBIHOCUMBIE Ha 9K3aMEH I10 JUCLHUIUTHHE
(Moayiro) «XUMUs» IPUBEEHBI B I1. 9.6.
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PaGouas mporpaMMa JUCHMIUIMHEI (MOJYJISl) COCTaBJieHAa B COOTBETCTBHUU C
tpeboBanmsiMu ®I'OC BO no Hanpasnenuio moarotoBkd 23.03.01 TexHomorus
TPAHCIIOPTHEIX IPOIIECCOB (YPOBEHb OaKaaBpuarta).

IIporpamMma paccMOTpeHa U yTBEpXKJA€Ha Ha 3aceJaHuu kadeapsl Ne 5
«DU3MKU U XUMUM» « 77 » sze242¢ 2017 roaa, npotokon Ne =2 .

Pa3pabGoTunku:

K.X.H. \ % 8 AmueB U.M.

(yuenas c , Y4eHoe 6an: b u y paspabomyuxos)

3aBenyrommii kadeapoit No 5 « DU3UKH U XUMUK»

4 //7/ 7 Q[ Apb6y308 B.U.

1.b-M.H., npodeccop (7

(yuenas cmenenw, yuenoe 36anue, q)aanz u UHUYUAns! 3a6edyiouje2o Kagpeopo)

ITporpamma coriacoBana:

Pyxosoaurens OITOIT ////
K.T.H. il % Konukosa E.B.

(yuenas cmenenv, yuenoe 36anue, pamunus u uuu%{ua.nu pykoeooumens OIIOI)

ITporpamma paccMoTpeHa 1 0100peHa Ha 3acelaHud Y 4e0HO-METOHYECKOTO

COBETa YHUBEPCHUTETA « 7% @/QOU roja, mpotokon Ne 7~

C U3MEHEHHSMH M JIOIIOJIHEHHUIMU OT « 2 /%A%M, 2017 rona,
npotokon Ne ~22 3acenanns YueGHO-METOAMIECKOTO cofeTa VYHuBepcurera
(B cootBercTBHH ¢ IIpukazom MunoGprayku Poccum ot 05.04.2017 Ne 301 «O6
yTBepkaeHud Ilopsaka opraHM3alMd W OCYHIECTBICHHS 00pa30BaTeIbHOM
ACATENBHOCTH IO 00pa3oBaTelbHBIM IPOrpaMMaM BEICHIErO 0Opa3oBaHMS -
nporpamMvam  OakanaBpuara, @pOrpaMMaM  CIEIHMAIMTETa, I[POrpamMMam

MarucTparyphi»)
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