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1. Ieau u 3agauM AUCHUTIITHHBI

Henabo IUCHUIUIMHBL SBISETCS NPUOOpETEHUE CTYACHTAaMM 3HAHUN B 00JIACTH XUMMHH;
dhopmupoBanue GyHIaMEHTABHBIX 3HAHUN 110 00IIeH, HEOPraHUUECKOW U aHATTMTUYECKON XUMUHU
YMEHHI 1 HaBBIKOB IKCIIEPUMEHTAIbHOU pabOThI.

OcHOBHBIE 3a/1a4M PACKPBIBAIOTCS HA OCHOBE M3JI0KEHUSI TpeOOBAaHUI K 3HAHUAM, YMEHUSIM
Y HaBbIKaM, KOTOPBIMU JOJKHBI OBJIAAETh CTYACHTHI:

e chopMHpPOBATh TEOPETHUECKUI (PYyHIAMEHT COBPEMEHHON XMMUM KaK €IUHOMU, JIOTUYECKU
CBSI3aHHOM CHCTEMEI,

® PaCUIMPUTh M 3aKpENnuTh O0a30Bble MOHATHUA XUMHUHU, HEOOXOOUMBIE MJIs JaJbHEWUIIEro
M3YYEHHUs pa3IMdHbIX 00JacTel ecCTeCTBO3HAHUS;

e chopMHUPOBATH YMEHHUS W HABBIKU SKCIIEPUMEHTAITHHON pabOThI, CAMOCTOSTEIIHFHON pabOTHI
C HAYYHO-TEXHUYECKOM JINTEPATYPOH;

® Pa3BUTH CIIOCOOHOCTH K TBOPUYECTBY, B TOM UHKCIIE€ K HAyYHO-UCCIIEOBATENIbCKON padoTe, 1
BbIPa0OTaTh MOTPEOHOCTH K CAMOCTOSITEIBHOMY IPUOOPETEHUIO 3HAHUM.

2. Mecrto qucuunjannsl (MoayJsi) B ctpykrype OIl 6akanaBpuara

JlucuumiinHa BXOJUT B IIepeueHb KypcoB 0a30BOM yacTh y4eOHOTO IUIaHa.

JlucuuinyuHa BOOPYKAaeT NOHATUMHBIM M KAaTETOPUMHBIM aIlllapaToM [0 3TOHW OTpaciu
3HAaHUM U COOTBETCTBYIOIIEH TEPMUHOJIOTHEN, TpUMEHAeMOl B oTpaciu. OHa HENOCPEACTBEHHO
CBf3aHA C JUCUMIUIMHAMU: OE€30IaCHOCTh JKU3HEJESATENbHOCTH, OCHOBAaHUS U (YHIAMEHTHI,
METO/Ipl aHAJIM3a CTPOMUTENIBHBIX MAaTEPHAIOB, JKOJOTHS TOPOJICKOW CpEeIbl, XUMHs BSIKYIIHX
MaTepHaJIOB.

3. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHUS MO JMCUUILUIHHE (MOIYJII0),
COOTHECEHHBIX C MJIAHUPYEMbIMH pe3yJIbTaTaMU 0CBOEHHSI 00Pa30BaTe/IbLHOI MPOrpaMMBbl.

[Ipouecc wW3ydeHHs [UCHUIUIMHBI «XHMHUS» HAOpaBJI€H Ha H3YYCHUE CIIECIYIOIINX
KOMIIETEHIINI

L4 YHI/IBCpCZL]'IBHBIC KOMIICTCHIINU

YK-1 — cnocoGeH ocylecTBISATh MOUCK, KPUTUUYECKUM aHaIu3 W CUHTE3 MH(OpMAalUH,
MPUMEHSITh CUCTEMHBIN M0IX0]1 IOCTABJIEHHBIX 33/1a4.

B PE3YIbTATC U3YUCHUA JUCHUIIIMHBI CTYACHT OOJIKCH
3HaAmMbs:

LeJH, 33a4d XUMUHU, IIyTH U CIIOCOOBI UX PEUICHUs]; pOJib U 3HaYEHHE METOJ0B XMMHUHU B 00J1aCTH
TOBapOBEJICHUS; TIOHUMATh CYLIHOCTh U COLIMAJIbHYIO 3HAaYUMOCTh CBOEH Oynymieil mpodeccuu,
MPOSIBIATh K HEW YCTOMYMBBIM HMHTEPEC; MMETh IPEIACTABICHUE O COBPEMEHHOM MHpE Kak
IYXOBHOM, KyJIbTYpHOM, UHTEJUIEKTYaIbHOW U SKOJOIMYECKON LEIOCTHOCTU; OCO3HaBaTh ce0sl U
CBOE MECTO B COBPEMEHHOM OOIIECTBE; OCHOBHBIE Pa3/eibl XUMUU; OCHOBHbIE TIOHATHUS U METO/IbI
JUCLMIUIMHBI; OCHOBHBIE ATalbl PAa3BUTHUSI XUMUHU, €€ COBPEMEHHOE COCTOSIHUE; MEPUOANYECKUN
3aKOH U XapaKTepUCTUKY D3JeMEHTOB mnepuoauueckoi cuctemsl J[.M. MenneneeBa; OCHOBBI
TEOPUM TPOTEKAHUS XUMHUYECKHX IPOILIECCOB; OCHOBHBIE MpPaBHJIa OXPaHbl TPyAa U TEXHUKHU
0€30MacHOCTH NpHU paboTe B XMMHUYECKOI J1abopaTopui;

ymembs:

JIOKa3bIBaTh C IIOMOIIBI0 XMMUYECKUX PEAKIIMI XMMHYECKHE CBOMCTBA BEIIECTB HEOPIaHUYECKOMN
U OPraHHYECKOW MPHUPOJBI; IIOJIB30BATECSA OCHOBHBIMH PEaKTHBaMH, PACTBOPUTEISIMH H
XUMHUYECKOM TIOCYJOM; OIHNCHIBATH JEMOHCTPALHMOHHBIE M CAMOCTOSITENBHO ITPOBEACHHBIC
AKCIEPUMEHTHI, UCIIONb3Yys UL 3TOTO €CTECTBEHHBIM (PYCCKUM, POAHOMN) SI3bIK U SI3bIK XUMUU;
ONMCBHIBATh W pa3inyaTh W3Y4YCHHBIE KJIACChl HEOPraHWYECKUX W OPraHMYECKUX COCIUHEHUU,
MIPOCTBIE U CJIOXKHbBIE BEIIECTBA, XMMHUECKHUE PEAKINH; KJIacCU(UIMPOBAaTh U3Yy4EHHbIE OOBEKTHI
U SIBJICHUS; HAOIIOAATh IEMOHCTPUPYEMBIE U CAMOCTOATEIBHO MPOBOIMMBIE OIBITHI, XUMHUECKHE
peakuuu, MpPOTEKalIlUe B MpPUPOJE U B ObITY; JelaTh BBIBOJABI M YMO3AaK/IIOUEHUS W3



HaOMIOJIEHUH, M3YyYEHHBIX XHMHUYECKUX 3aKOHOMEpPHOCTEH, IPOrHO3MpOBAaTh CBONCTBA
HEU3YYEHHBIX BELIECTB [0 aHAJOTUM CO CBOMCTBAMHM M3Y4YEHHBIX; COCTABJIATH (HOPMYIIbI
KOMILJIEKCHBIX COEIMHEHUN W J1aBaTh MM Ha3BaHUS; PacCUMTHIBATh OCHOBHBIE DHEPreTHUECKUE
XapaKTePUCTUKU XMMHMUYECKHUX IIPOILIECCOB; TOTOBUTH PACTBOPBHI C 3aJaHHOW KOHLIEHTpaluen
PacTBOPEHHBIX BEUIECTB; IPOrHO3UPOBATH BO3MOKHOCTh O0Opa30BaHMs OCAIKOB IPH CMEIINBAHUU
pPacTBOpPOB C M3BECTHOW KOHLEHTpaLUel pacTBOPEHHBIX BELIECTB; CAMOCTOSITENILHO paboTaTh C
y4eOHOM M CIPaBOYHOU JIUTEPATYpOHl MO OOIIeH, HEOPraHWYECKOH, W aHAIIMTUYECKOW XUMUH,
OKa3bIBaTh MEPBYIO IOMOILIb IMPU OTPABICHUSIX, OXOraXx W JPYrUX TpaBMaX, CBA3AHHBIX C
BEIIECTBAMU U JJaOOPaTOPHBIM 000pYI0BAHUEM;

eénaoems:

OCHOBHBIMH NPUEMAMHU U TEXHUKOW BBIMOJIHEHHS SKCIIEPUMEHTOB 10 001el, HEOPraHM4YeCKOH 1
aHaHHTHqCCKOﬁ XUMHH, HaBbIKaMHW JJIA HpOBCHCHI/Iﬂ paSJ'[I/ILIHBIX I/ICCJ'IGI[OBaHl/If/'I, HpI/IMCHSITB
HOJ'Iy‘-ICHHBIC 3HAHHUA HaA HpaKTI/IKC HpI/I AHAJIN3¢ XUMHNYCCKHNX SIBJ'IGHI/II\/'I n peHIeHI/II/I pvaéTHLIX nu
AKCIIEPUMEHTAJbHBIX 3a/1ay; HaBbIKaMU pabOThl C y4EOHOW IUTEpaTypod U 3IIEKTPOHHBIMU
0asaMu JaHHBIX.



4. O0béM IMCUMIVIMHBI M BHABI Y4yeOHOH padorbl. OO0mAasi TPYAOEMKOCTH

JIUCHHUILINHBI.

4.1. O0béM AUCHUIJIMHBI M BUABI Y4eOHOH padoThbl Mo 04HOI ¢opme 00yueHHS.

OO01mast Tpy10€MKOCTh TUCIUIUTUHBI COCTaBIsAeT 4 3a4€éTHbIX equHull (144 yaca).

Bun yueOHo# padboThl qalz(c):;e. CiMeCTp bl
KoHTakTHBIE Yachl (Bcero) 51,35/1,43 | 51,35/1,43
B Tom uucne:
Jlexmm (JI) 17/0,47 17/0,47
Jlaboparopusie pabotsi (JIP) 34/0,94 34/0,94
KonrakTthas pabora B nepuoj arrectanuu (KPAT) 0,35/0,01 0,35/0,01
CamocrosaTenbHass pabora MOJ PYKOBOJCTBOM IIperojaBaTelis
(CPIT)
CamocrosiTesabHas padora (CP) (Bcero) 57/1,58 57/1,58
B Tom yucne:
Pacuerno-rpaduueckue paboTh
Pedepar 9,6/0,27 9,6/0,27
lpyeue e6uovt CP (eciu npedycmampusaromcs, npuooumcs
nepeuerv 6uoog CP)
1. CocraBieHue miaHa-KOHCIEKTa 15.4/0,43 15.4/0,43
2. IlpoBeneHre MOHUTOPHHTA, TTOJA00P U AHAJINU3 CTATUCTUYECKHUX
TAHHBIX
3. [loaroroBka k 1a6opaTopHBIM paboTam 32/0,88 32/0,88
Kypcosoii mpoekt (paboTa)
KonTpoasb (Bcero) 35,65/0,99 | 35,65/0,99
dopma MNpoMEKYTOUHON aTTECTALUN: JK3aMEH JK3aMEH
Oo6uasi TpyA0€MKOCTh (Yachl/ 3.e.) 144/4 144/4

4.2. O0bémM qUCHUNJIMHBI U BU/AbI Y4eOHOH padoThl 110 3204HOM opMe o0ydeHHs.
OO0umast TpPy10€MKOCTh TUCIUIUTUHBI COCTABIsAET 4 3a4€éTHBIX equHULBI (144 yaca).

" Bcero CemecTphbl

Buja yueOHo# padoThbl 4ACOB/3.C. 1
KonTakTHBIE Yachl (Bcero) 14,35/0,39| 14,35/0,39
B Tom uucne:
Jlexmm (JI) 6/0,16 6/0,16
Jlaboparopusie pabots! (JIP) 8/0,22 8/0,22
KonrakTtnas pabora B nepuo arrecranuu (KPAT) 0,35/0,01 | 0,35/0,01
CamocrosrenbHas pabota o1 pykoBoactsoM npenopaasarens (CPII)
CamocrosiTesbnas padora (CP) (Bcero) 121/3,36 | 121/3,36
B Tom yucne:
Pacuerno-rpaduueckne paboTs
Pedepar 20/0,55 20/0,55
lpyeue 6uovt CP (eciu npedycmampusaiomcs, npu8oouUmcs
nepeuerv 6udog CP)
1. CocraBieHue miaHa-KOHCIEKTa 24/0,67 24/0,67
2. IlpoBeneHe MOHUTOPHMHTA, TOM0OP W aHAIM3 CTATUCTHYCCKUX
TAHHBIX
3. IIpopaboTka yaeOHOTO MaTepuaa 41/1,14 41/1,14
4. TlogroToBKa K J1abopaTOpHbIM paboTam 36/1 36/1
Kypcosoit nmpoekr (pabora)
KonTpoasb (Bcero) 8,65/0,24 | 8,65/0,24
Popma NPOMEKYTOUHON ATTECTALUN: DK3aM€H | DK3aMEH
OO6uiasi TpyA0€MKOCTh (Yachl/ 3.e.) 144/4 144/4




5. CTpykTypa u cojep:kaHue JUCHUNIMHBI

5.1. CTpykTypa TUCHUNJIMHBI 1JIsl 04HOH ()OpMBbI 00yUeHH sl

Buasbl yueOHol#i padoThl, BKJIIOYAA

DopMbI TEKYLETO

S | camocrosTenbHyI0 paGoTy M TPYI0EMKOCT KOHTPOJISI

§ (B yacax) yCIeBaeMoCTH
Ne Paszpnen 3 2 (no nedenan
n/n AUCHUTLTAHBI : = 3 cemecmpa)

= = = < E 2 A ®opma

< = e = &) .

X 2 |0 = NPOMEKYTOYHOU

= &z aTTecTanuu

(no cemecmpam)
1 cemecTp

1. | OcHOBHBIE KTacChl [TpoBepka
HEOPraHUIeCKUX JIOMAIITHETO
COCTMHCHUI. 1-3 [ 2/0,056 |4/0,11 6/0,17 | 3amanus. Otyer 1Mo

nabopaTopHon
pabote

2. | Crpoenue atoMa u bnu-onpoc.
MEPUOTUYECKUI OrTuerT 110
SAKOH. 4-5 | 2/0,056 [2/0,056 6/0,17 | a0oparopuoi
OCHOBHBIE TIOHATHUS paboTe
0 XUMHUYECKOMN
CBSI3H.

3. | DHepreTuka u bimi-ompoc.
KUHETHKA Otyer mo
XUMHYECKUX 6-8 | 2/0.056 |4/0.11 6/0.17 nabopaTtopHoi
IIPOLIECCOB. pabore.
XUMHYECKOE OO6cyxnenne
paBHOBECHE. JIOKJIaJIOB

4. | PacTBOpSBI U UX IIpoBepka
XapaKTePUCTHKA. JTOMAIITHET O
Teopus 3amanus. OTaer
OMEKTPOITUTH- 9-10| 2/0.056 | 4/0.11 6/0.17 1o J1abopaTopHO
YecKou pabote
JMCCOTIMAIINH.

CunbHble U ciiabble
AIIEKTPOJIUTEI.

5. | PaBHOBecue B IIpoBepka
pacTBopax JOMAIITHET O
TUAPOIHMSYIOWUXCA | 11 | 5/0 056 | 4/0.11 6/0.17 3aganns. OTuer }
coJiel U B 1o J1abopaTopHO
O0ydepHbIx pabote
pacTBopax.

6. | KommiekcHbie Bbauu-onpoc.
COCIMHEHUS. Otuer no

12 |2/0,056 | 4/0,11 6/0,17 | a0opatoproi
pabore.
OO6cyxnenune
JIOKJIaJIOB

7. | OKuCIHATENBHO- [TpoBepka
BOCCTaHOBHTEIIbHBIC JOMAIITHET O
MPOLECCHI U UX 13-14 2/0,056 | 4/0,11 6/0,17 | 3amanus. OTuer
XapaKTepHUCTHKA. 1o J1abopaTopHO

pabore

8. | Dnekrpoinus [Iposepka
pacTBOPOB U 15 |2/0,056 [4/0,11 6/0,17 | momamrHero

pacIuIaBoB.

3aganug. Oryuer




VYpaBHeHue 1o J1abopaTopHO
Hepncra. Koppozus pabote
METaJJIOB.

9. | O6mwme cBoiicTBa [TpoBepka
METaJJIOB U JIOMAIITHETo
HEMETAILIOB. 16 | 1/0,03 [2/0,056 9/0,25 | 3amanus. OTuer

1o J1abopaTopHOI
pabore

10. [IpomexyrouHas 35,65/ DK3aMeH B

17 N
aTTecTalus: 0,99 ycTHOU hopme
. 0,35/ 35,65/
Hroro: 17/0,47 34/0,94 0.01 0,99 57/1,58
5.2. CTpykTypa IMCUUILIMHBI 1/ 3209HOM (pOpMBI 00yUeHHn s
Buasbi yueOHoli padoThl, BKJIIOYAsi CAMOCTOSATEIBHYIO
padoTy u TPyA0E€MKOCTH (B yacax)
Ne p - =
i azjeJs1 JUCHUILIUHBI - o é E §" o
= & O z @)
=
1 cemecTp
|, | OcHomHEIR KnaCCE 1/0,028 | 2/0,056 9/0,25
" | HEOPraHUYECKUX COCTMHEHUM. ’ ’ ’
Crtpoenue atoma u

2, | [CPHOIHCCKII SAKOIL. 1/0,028 | 2/0,056 16/0,444
OcHOBHBIE TIOHSITHUS O
XUMHYECKOMU CBSI3H.

DHepreTuka U KHHETHKA

3. | XMMHYECKHUX ITPOLIECCOB. 1/0,028 16/0,444
XHUMHUYECKOE PaBHOBECHE.

PactBopbI 1 X XapaKTepUCTHKA.

4, | Teopus dneKTpOIHMTIICCKOH 10,028 | 2/0,056 16/0,444
muccoranuu. CHiIbHbIE U
cJ1a0bl€ AIEKTPOJIUTHI.

PaBHOBecue B pacTBopax

5. | TUOPOJIU3YIOIIUXCS COJIEH U B 16/0,444
Oy(epHBIX pacTBOpaX.

6. | KoMmiuiekcHble coeTMHEHNS. 11/0,306
OkucCIUTEenHHO-

7. | BoccTaHoBUTENBHBIC Mporiecchl u | 1/0,028 | 2/0,056 12/0,333
UX XapaKTepUCTHKA.

DNEeKTPOIN3 PaCTBOPOB U

8. | pacrumaBoB. YpaBuenue Hepucra. | 1/0,028 12/0,333
Koppo3sus meramnos.

9. OO1ue cBoiicTBa METAIOB U 13/0.36
HEMETaJJIOB.

[IpomexyrouHas arrecTanus:
10. | ox3amMeH 8,65/0,24
0,35/
Hroro: 6/0,16 | 8/0,22 0.01 8,65/0,24| 121/3,36
b




5.3. Conep:xanue pa3aejioB JUCHUMIHHBI «XHMH», 00pa30BaTEIbHBIC TEXHOJIOTHH

JlekuMOHHBIN Kypc

.. dDopmupye
Ne HaumeHnoBaHHne TEMBI prﬂoeMKOCTb MbIE PeSyﬂbTaTbI OCBOCHUHA Oﬁpa:;oBaTe.m,
(4achl / 3.e.) Copep:xxanne HbIE
n/n I CIUTLIIMHbI KOMIIETeH (3HaTh, YMeTb, BJIA/1€Th) N —
(01010 300 19707
1 2 3 4 5 6 7 8
Tema | OCHOBHBIE KJIACCHI 2/0,056 | 1/0,028 |OcHOBHBIE KIacCHl HEOPTAHUYIESCKUX VK-1 |[3HaTh: cocTaB Ka)kI0ro KJjiacca BBoguas
1 |HeopraHm4ecKHx BemiecTB. OKCUIBI: COCTaB, CTPOCHHE, BEILIECTB, KJIIACCU(PUKALINIO, JICKITHAS
COETMHEHHUI. CBOMCTBA, MOJIy4€HHE, HOMEHKJIATYPA; (buzHUecCKre U XUMUICCKHE
KHCJIOTBI: COCTaB, CTPOCHHUE, CBOMCTBA.
CBONCTBA, ITOJIy4€HHE, HOMEHKIIATYPA; Ymersb: cocTaBisaTh GOpMYIIbI
TUAPOKCHJIBI: COCTaB, CTPOEHUE, BEIIECTB M YPABHCHUS XUMHYCCKUX
CBOMCTBA, MOJIy4€HHE, HOMEHKIIATYPA; peaKIuii, XapaKTepu3yOLIuX
COJIM: COCTaB, CTPOEHHUE, CBOMCTBA, XMMHWYECKHE CBOMCTBA U CITIOCOOBI
MoJy4eHue, HOMEHKJIaTypa. MOJTy4YCHHUSI.
Baanernb: HaBbIKaMU 00001ICHUS
MOJIy4€HHOU MH(pOpMaLHH.
Tema |CtpoeHue atoma u 2/0,056 | 1/0,028 |Ctpoenue aTomMa U MEPUOTUICCKHIA VK-1 |3HATh: OCHOBHEIE ITOJI0KEHUS Jlexmus-
2 |IepUOJAUYECKHI 3aKOH. 3akOH. OCHOBHBIE KOJTUYECTBECHHBIC 3aKOHOB KBaHTOBOW MEXaHUKHU, BHU3yaTH3aITUs
OCHOBHBIE TIOHSATHS O XapaKTEePUCTUKH aToMa. KBAHTOBBIC YHCJIA, 3aKOHBI
XUMHUYCCKOM CBSI3H. KBantoBo-rpadudeckue GopmyInbt 3aMoJIHEHUS PJIEKTPOHAMU
anemeHTOB. [leproauyeckas cucrema, AJNIEKTPOHHBIX YPOBHEH;
KaK rpauaeckoe OTpaKCHHE Pa3HOBUJAHOCTHU CBSI3EU U UX
MEePUOANYECKOr0 3aKOHA. XapaKTEPUCTHUKHU.
Buapl XuMU4eCcKoi CBA3U U CTPOEHUE YMeTh: paznuyaTh epUObI,
MOJIEKYIL. TPYIIIBL, OATPYIIIbI, CEMEUCTBA
KoBanentnas cBsi3b: noJisipHasi, 2JIEMEHTOB;
HEMOJIAPHAS ¥ UX XapaKTePUCTHKH, COCTaBIISATh KBAHTOBO-Trpaduueckue
oOpa3oBaHUE CBSI3U. (OpMyITBI 3JIEMEHTOB; COCTABJISATH
HNonnas cBs3b. AJIEKTPOHHBIC U CTPYKTYPHBIE
Merannuueckas CBSI3b. (bopMyITBI 1 U300paXKaTh
Bonoponas cBsi3b. MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIL.
Baaners: HaBbikamu cOopa u
aHaJIn3a UHQOPMaIHH.
Tewma | Duepreruka u kuaeruka | 2/0,056 | 1/0,028 |OcHOBHBIEC 3aKOHOMEPHOCTH VK-1 |3HaTh: OpOLECCHl TPOTEKAHUS




3 |XMMMUYECKUX MPOIECCOB. MIPOTEKAHNUS XUMHUECKUX peaKIuil. XUMUYECKUX peaKiuid, cneactsus uz |  O030pHas
XHUMHUYECKOE paBHOBECHE. 3axoH ['ecca u cneacTBus U3 Hero. 3akoHa ['ecca n MmeTouKy pacuera JeKIUs
PacdeTs! Mo TepMOXHUMHYECKIM 1o HUM; (GOPMYIIBI JUIsl pacyera
ypaBHeHUsAM. [loHsATHE 00 SHTpONIUY U CKOPOCTH peakliu, 3aKOH
sHTANBIUU. JHeprus ['nudoca. JNENCTBYIOIIUX Macc, mpuHIuI Jle-
CranaapTHble TEpPMOJUHAMUYECKHE [Tarense.
BeMYUHBI. KiHETHKA XUMHUECKUX YMeTh: 1071630BaThCS TAOIMIIAMU
npoueccoB. CKOpOCTh peakuuii B CTaHIAPTHBIX AIEKTPOIHBIX
TOMOTEHHBIX U T€TEPOTeHHBIX MOTEHIMAJIOB SHTAJIBITHH U
CHUCTEMax U (aKTOphI, BIUSIOUINE HA SHTPOIINH; ONPEIEIISATh THII
He€. Bunpl karanusa. XUMHUECKOe CUCTEMBI, B KOTOPOU MPOUCXOIUT
paBHOBECHE U CIIOCOOBI €ro XAMUYECKasl PeaKInsi; BbIICIATh
CMEIIICHHUS. (baxTOopHI, BIUSIONINE Ha €
CKOPOCTb.
Baanerb: meTonukamu
OTIpEJIENIEHUs] CKOPOCTH XUMHYECKON
peaxkiuu B 3aBUCUMOCTH OT YCJIOBUM
peaxkiuu; HaBpIkaMH cOopa u
00paboTKK MHGOPMAITUH.
Tewma |PacTBOpHI U UX 2/0,056 | 1/0,028 |O06mee npencTaBieHHE O paCTBOPAX; VK-1 |3HaTh: TEOPHIO PACTBOPEHUS Jlexuus-
4 |xXapaKTepUCTHKa. IIPOLIECC PACTBOPEHHUS. BELIECTB; ()aKTOPBHI, BIUSIOLIME HA | BU3yaJIU3alUs
Teopus PactBopumocTs Bemects. Ocmoc. pacTBOpUMOCTb BelecTB; Teopuro C.
AIIEKTPOJIUTUYECKOU 3amep3aHue U KUIIEHUE PacTBOPOB. Appenunyca; GopMysl 1Ist
muccounanuu. CubHbIE U PacTBOpBI 271€KTPOIUTOB. OTpeeNIEHUs CTETIEHN JUCCOLUAINN
ciabble SIEKTPOITUTHI. Teopus 31eKTPOIUTHUECKON 3JIEKTPOJIUTOB.
M CCOLIMAIINY. YMmern: onpenensaTe KOHIEHTPAUU
CunbHbIe U clladble IEKTPOJIUTHI U UX BEIIECTB N0 (popMyJiam;
OCHOBHBIE XapaKT€PUCTHUKH. 10JIb30BaThCS TAOJIUYHBIMU
HNonnas cuna pactBopoB. KoHCcTaHTEI 3HAYEHUSIMU 30yUINOCKONUYECKUX U
M CCOLIMAIINY. KPHUOCKOIMYECKUX MTOCTOSIHHBIX.
3akoH pazbaBneHus OcTBaIb/A. Biaaern: HaBBIKAMU
IIPUTOTOBJIEHUS PAaCTBOPOB
Pa3IMYHON KOHUEHTPALVH;
pasnuyaTh CUJIbHBIC U cladble
Tema |PaBHOBecue B pactBopax | 2/0,056 HonHble peakuy B paCTBOpax. VK-1  |3JIEKTPOJIMTEIL, UCIIOJIB30BAThH
S |TUIPOJIU3YIOUIUXCS COJIEH Peakiiun nonHoro ooOMeHa. IIOHATHS HOHHOM CWJIBI pacTBOpa U O0630pHas
1 B Oy(epHBIX pacTBOpax. MOHHO-MOJIEKYIISIPHBIEC YPABHEHHUSI. KOHCTAHTBI JUCCOLMALINH; JIeKIus




Peakiuu ¢ oOpa3oBaHueM ocajxa.
["a30BBIAECIUTENBHBIE PEAKIIUH.
HNoHHOE npon3BecHUE BOBI.
Bo1opoiHbIil IOKa3aTes.

HaBBIKaMU olpeaeseHus pH
pacTtBopa.

Tema | KoMIutekcHbie 2/0,056 KoopanHaimonseie coequHEHMS. VK-1 |3nartb: Teoputo Beprepa, O0630pHas
6 |coemuHEHUS. OcHOBHBIE TIOJIOKEHUS HOMEHKJIATYpy KOMILIEKCHBIX JIEKIIHS
KOOPJAMHAIIMOHHON TEOPHHU. BEILIECTB, KOOPJAMHAITMOHHYIO CBSI3b.
OcHOBHBIE TUITBI 1 HOMEHKJIATypa YMerh: onpenensTh KOHCTAaHTY
KOMIUIEKCHBIX COCIMHEHUM. CTOMKOCTH Y HEYCTONYMBOCTH
N3omepust KOMIUIEKCHBIX KOMIUIEKCHBIX COCTMHEHHI.
COCTMHEHUH. Baaners: HaBbIKaMU MMOTyYEHUS
[Tpupoa XuMHU4YECKOM CBSI3U B KOMIIJIEKCHBIX COCTMHEHU M.
KOMIUIEKCHBIX COCIUHEHUSIX.
Y CTONYMBOCTH KOMITJIEKCHBIX
COCIMHEHUH B pacTBOpax.
Tema |OxkuCIUTEIBHO- 2/0,056 | 1/0,028 |OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC VK-1 [3HaTh: Teopuio OBP, cxembr Jlexuus-
7  |BOCCTAHOBHUTEJILHBIC peakuuu. OCHOBBI ANMEKTPOXUMUHU. MTOBEJICHUS] BaXKHEUIIINX BU3yalIM3aus
MPOIIECCHI U UX OxkwuclieHne U BOCCTaHOBJICHHE. OKHCIUTENEH B pacTBOpax ¢ pa3HbIM
XapaKTEepHUCTHKA. Krnaccudukarus XuMAYECKUX 3HaYeHueMm pH.
peakuuii. CocTaBieHue ypaBHEHUM Ymetn: onpenensts npoayktsl OBP,
OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX cocTaBisaTh cxeMbl OBP.
peakumii. Baxxnenmme OKuCIuTenu u Baanerb: MeTonaMu 3J€KTPOHHOTO
BOCCTAHOBUTEIIH. OanmaHca ¥ MOJTypeaKIuid JIst
noaoopa kordpdunrentor B OBP.
Tema | Dnexrponu3s pactBopoB u | 2/0,056 | 1/0,028 |CymrHOCTH IEKTPOIH3A. VK-1 |3HaTh: mpaBuja pa3psaKu MOHOB Ha Jlexuust-
8 |pacmiaBoB. YpaBHEHHUE DNEKTPOJIN3 PACIIaBOB M PACTBOPOB. KaTroac n aHOJIC, CTAHIAPTHBIC BU3yalIn3anust
Hepucra. Kopposus 3aKOHBI JIEKTPOIN3A. BICKTPOIHBIC MOTECHIH AL, PSJT
METaJlJIOB. XUMUYECKUE UCTOUHUKHU DHEPTUU HAMPSDKCHUI METaJIJIOB.
lanpBaHMYECKHE DIIEMEHTHI. YMeTh: OnpesiesisiTh peaibHbIC
DJIEKTPOIHBIE MOTEHITHAIBI 1 MOTEHIUAJIBI PA3JTUYHBIX CUCTEM,
DIIEKTPOIBHKYIIIAE CHIIBI. UCIONB3ys ypaBHeHHe HepHera,
Psi1 HanpsoKEeHWH METAIIIOB. COCTAaBJISITh CXEMbI Pa3TUYHBIX
Koppo3us meTaios. TUTIOB KOPPO3UHU METAJIOB.
Baanerb: HaBbIKaMU COCTaBIICHUS
MPOCTEHIINX TATbBAHUYECKUX
AJIEMEHTOB.
Tema |OOmue cBoiicTBa 1/0,03 Meraiisl ¥ UX BaXKHEUIIINE VK-1 |[3HaTh: IOJIOKEHNE METAIJIOB U O0630pHas




METAJJIOB 1 HEMCTAJIJIIOB.

COCIMHEHMS. XapaKTEPUCTUKA
METaJIJIOB I'JIaBHBIX U MOOOYHBIX
HOArpyII: 0COOEHHOCTH CTPOCHUS

ATOMOB MCTAJIJIOB T'JIABHBIX MOAT'PYIIIIL.

Hemeraminl 1 X BaxKHEHIITHE
COCIUHCHHUS.

du3nyeckre 1 XUMHUUYECKHE CBOICTBA
HEMETAJLIOB.

IToosxenust HEMETAJIJIOB B
MIEPUOANYECKON CHCTEME.
[Tony4yenue HemeTaIOB.

HEMETAJIOB B MIEPUOIUYECKON
CUCTEME U CTPOCHHUE UX aTOMOB.
OCoOeHHOCTH CTPOEHUS aTOMOB
3JIEMEHTOB TJIaBHBIX U MOOOYHBIX
MIOATPYIIIL.

YMerhb: COCTaBIIATh YpaBHEHUS
XUMHUYECKUX PEAKIINH,
XapaKTEPU3YIOUIUX CIIOCOOBI UX
ITOJTYy4EeHUS U CBOMCTBA.
Bianerb: HaBbIKaMM BBIITOJTHEHUS
XUMHUYECKUX PEAKIIUH,
XApaKTEPU3YIOUIUX UX CBOMCTBA.

JICKIIUA

IIpomexyrouHas
aTTecTalus: JK3aMeH

17/0,47

6/0,16




5.4. HpaKTuquKue H CEMUHAPCKHE 3aHATUS, UX HAMMCHOBAHHUE, COACPKAHHUE H

00BLEM B yacax

[IpakTrueckue 3aHATHS YI€OHBIM IJIAHOM HE TIPETyCMOTPEHBI.

5.5. JlabopaTopHble 3aHATHS, UX HAUMEHOBaHUE U 00BEM B yacax JJs cryaenToB QPO

u 300
O0bém B yacax /
Ne Ne paznena HaumeHoBaHue TPYA0EMKOCTD B 3.e.
n/n AMCUUIINHBI Ja00paTopHbIX padoT
0O®0 | 300
I cemecTp
1. |OcHOBHBIE KJIACCHI Kiaccer Heoprannueckux 4/0,11 2/0,056
HEOPraHUIeCKUX BEIIECTB: OKCH/IbI, OCHOBAHUS,
COCJIMHEHUH. KHCJIOTBI, COJIH.
2. |CtpoeHnue atoma u KBanrtoBo-rpagpuueckue 4/0,11 2/0,056
MEPUOINIECCKHN 3aKOH. | (OPMYITBI pa3IMYHBIX AaTOMOB.
OCHOBHBIE TIOHATHS O DJEKTPOHHBIC, CTPYKTYPHBIC H
XUMUYECKOH CBSI3H. MIPOCTPAHCTBEHHBIE (YOPMYITBI
MOJIEKYII.
3. |DHepreruka u KMHETHKa |TepMOaMHAMUYECKHE PacueThl 4/0,11
XHUMHYECKUX TPOIECCOB. |TI0 YPABHCHHUSIM XUMHUYICCKHIX
XHAMHUYECKOE peaKLMii: SHTAIBINS, SHTPOIIMS,
paBHOBECHE. sHeprus ' n66ca. CkopocTh
XUMUYECKUX PEAKLINN,
XAMUYECKOEe paBHOBECHE.
4. |PactBOpBI U UX [IpuroToBiieHue pacTBOPOB 4/0,11 2/0,056
XapaKTePUCTHKA. Pa3IMYHON KOHIICHTPAITHH.
Teopus
BIEKTPOJIUTUYECKON
mucconuanyu. CHipHbIE
U CJ1a0bl€ AIEKTPOJIUTHI.
5. |PaBHOBecue B pactBopax | maponus coneid. Onpeaenenne 4/0,11
TUPOJIU3 YOI XCA pH OydepHBIX pacTBOPOB.
coJieit ¥ B OyepHbIX
pacTBOpax.
6. |KoMrIuiekcHbie Koopannanmonueie 4/0,11
COEJIMHEHUSI. COCJIMHEHUSI.
7. |OKHCHUTENBHO- OKHUCIIUTEIIBHO- 4/0,11 2/0,056
BOCCTaHOBHTEIIbHBIC BOCCTaHOBHTEJIBHBIC PEAKIINH.
MIPOIIECCHI B UX
XapaKTePUCTHKA.
8. | DneKTposin3 pacTBOPOB | DIEKTPOJIH3 PACTBOPOB U 2/0,05
U pacIljiaBoB. YpaBHEHUE | pacIlyIaBOB.
Hepucra. Koppo3us
METaJJIOB.
9. |O06mue cBoiicTBa Mertaiibl 1 HeMETaJUTbI, UX 4/0,11 -
METaJJIOB M HEMETAJIOB. | CBOMCTBA.
Hroro: 34/0,94 8/0,22




5.6. IlpumepHasi TeMaTHKa KypCOBBIX IPOeKTOB (Pador)
Kypcosbie mpoekTsl (paboThl) yueOHBIM TUTAHOM HE MPEAYCMOTPEHBI

5.7. CamocTosiTeqibHas1 padoTa CTYAEHTOB
CopepxaHue 1 00bEM CaMOCTOSITENIbHOM pabOThI CTYJIEHTOB

Pa3zaens! u Tembl padoueii

Ilepevyenb JOMAIIHUX
3aJaHuil U APYTUX

O0BéM B yacax /
TPYAOEMKOCTH B 3.€.

Ne Cpoxu
o/ NPoOrpaMMbl BOIIPOCOB /151 O —
CaMOCTOSITEILHOTO M3Y4YeHHsI CaMOCTOSITEILHOTO 00 390
H3yYeHHst
I cemecTp
1. |OcHOBHEIE KJIACCHI I'enernueckas CBS3b: 2 Henens 6/0,17 | 9/0,25
HEOPraHMYECKUX COCTMHCHUMN. |COCTABIICHHE CXEM.
2. |CrpoeHue aToma u XapakTepucTHKa 4 nenens 6/0,17 |16/0,444
MEPUOTMUCCKHII 3aKOH. 3IIEMEHTOB I10 TIOJI0KEHHIO
OCHOBHBIE MTOHSTHUS O B MIEPUOJIMUECKON CHCTEME.
XUMHUYECKOU CBSI3U. Ormpeznenenre BUa CBSI3U B
pa3InYHBIX COCTUHCHHUSIX.
3. |DHepreTrka U KHHETHKA Pemenne pacyeTHpIx 3a1a4d.| 6 Hemems 6/0,17 [16/0,444
XHUMHYECKUX MPOIIECCOB. Pemenne 3aga4 Ha
XUMHUECKOE PaBHOBECHE. ompe/ieIeHNe CKOPOCTH H
CMEIICHUE XUMHUECKOT0
paBHOBECHSI.
4. |PacTBOpBI U HX Pemenne 3agay Ha 8 Henens 6/0,17 [16/0,444
XapaKTepUCTHUKA. OIPEICTICHUE PA3TUYHBIX
Teopust SNEKTPOTUTHYCCKON  |BUIOB KOHIICHTPALIUH.
nucconranyuy. CHIbHBIE U Omnpenesenne HOHHOU
cra0ble AIEKTPOJIHTHL aAKTHBHOCTHU PacTBOPOB,
CTETNICHH U KOHCTAHTBI
JCCOIIAAITHH.
5. |PaBHOBecue B pacTBOpax CocraBieHue cxeMm 10 menens 6/0,17 |16/0,444
THJIPOJIU3YIOIIUXCS COJNCH M B |Pa3JIMYHBIX THITOB
OydepHBIX pacTBOpax. ruaponusa. Pemenue 3anau
Ha omnpenenenue pH
OydepHBIX pacTBOPOB.
6. |KomIaekcHbIe COeTMHEHMS. Brimonnenne 3aqaHuii Ha 12 menens 6/0,17 |11/0,306
OIpEICTICHHE CTPYKTYPHI
KOMILJICKCHBIX COSJIMHCHUH.
Pemrenue 3amay Ha
HAXOXKJICHUE KOHCTAHTBI
YCTOMYMBOCTH.
7. |OKHUCIHTENBHO- OKUCIUTEIBHO- 14 nenens 6/0,17 [12/0,333
BOCCTAaHOBHUTEIILHBIE MPOIECCHI |BOCCTAHOBUTEIIBLHBIC
U MX XapaKTepUCTHKA. MPOIIECCHI U UX
XapaKTePUCTHUKA.
8. |DmekTponu3 pacTBOPOB H DNEeKTPONIN3 PacCTBOPOB U 16 nenens 6/0,17 |12/0,333
paciuiaBoB. Y paBHEHUE paciiaBoB. Y paBHEHUE
Hepucra. Kopposusa metainos. [Hepuera. Kopposus
METaJUIOB.
9. |O6mmue cBoiictBa MeTauioB 1 |OOIIME CBOMCTBA METAIIOB | 17 Hemens 9/0,25 | 13/0,36
HEMETaJIIOB. Y HEMETAJUIOB.
Hroro: 57/1,58 |121/3,36




6. Ilepeyenb y4eOHO-MeTOAUYECKOT0 OlecrieYyeHHUs I CAMOCTOSATEJbHOI pPadoThl
00y4aromuXxcs Mo JUCUMIIIMHE (MOIYJII0)

6.1. MeTronnueckue ykazanus (co0cTBeHHbIe pa3padoTKH)

1. Cunopuna T.U., Cranenas M.U., OxeB A.H. Xumus. Meroauueckue ykazaHusi 1O
CaMOCTOSITEIBHOMY M3YYEHMIO JUCHUIUIMH «XuMus» U «OO0mas 1 HeopraHudeckas XUMUs»
st ctyaentoB By30oB. Yacte [/ T.U. Cunopuna, M.M. Cransnas, A.H OxeB. — Maiikomn: u3j-
Bo MI'TH, 2003. —45 c.

2. Cupopuna T.M., Cranpnas M.U. Xumms. Meroauueckue  yka3aHUs 110
CaMOCTOSITEIBHOMY U3YyYEHHIO JUCHUIUINH «XUMUs» U «O011ast 1 Heoprauuueckas XUMUs s
crynentoB By30B. Yacts Il. / T.U. Cunopuna, M.U. CranpHas. — Maiikomn: uza-so MI'TH, 2004.
45 c.

3. Cranmpnas M.U. Xumus: yueOHOe mnocoOue MO CaMOCTOSATEIbHOMY H3YyYEHHUIO
TUCIUTIIUHBI « XUMUS» CTYIACHTaMU OYHOM W 3a0uHOM (GopMm oOyuenus / M.U. CranpHas. —
Maiikon: UII Kyuepenko B.O., 2015. — 134 c.

4. Cupopuna, T.U., Cranbnas, M.U., brsros, A.W. / JlabopatopHbie pabOThI IO XUMHUH.
Metonuyeckoe mnocoOue A CTyIeHTOB | Kypca HMH)KEHEpHBIX CleHualbHOCTEH Bcex (opm
ooyuenust / T.U. Cupopuna, M.U. Cransnas, A.W. bmsaros. — Maiikon: u3marens A.A.
I'puropenxo, 2010. — 50 c.

6.2. JIluteparypa 1Jis1 CaMOCTOSITEIbHOMH PadoThI

1. T'muaka, H.JI. O6mas xumus: yaednoe nocooue / H.JI. ['munka. - M.: KHOPVYC, 2012.
-752c.

2. CemenoB, W.H. Xumus [OnextponHsiii pecypc|: yuebHuk / CemenoB W.H.,
[lepdpuiosa N.JI. - CII6.: XUMU3AT, 2016. - 656 c. - OBC «IPRbooks» - Pexxum nocrymna:
http://www.iprbookshop.ru/49800

3. Banos, B.I'. OcHoBbI xumuu [DneKTpoHHBIH pecypc]: yueOnuk / B.I'. UBanos, O.H.
I'eBa. - M.: KYPC: UH®PA-M, 2019. - 556 c. - OBC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog/product/1022478

4. lpo3noB, A.A. Heoprannueckass xumusi [DIEeKTpOHHBIN pecypc]: yuebHoe mocodue /
A.A. Ipo3nos. - CaparoB: Hayunas xuura, 2019. - 158 c. - 9bC «IPRbooks» - Pexum moctyna:
http://www.iprbookshop.ru/81031.html

5. Endumos, B.U. OcHOBBI 001mIei XuMun [IIEKTpOHHBIA pecypc|: yuebHoe mocodue /
B.1. Engumos. - Mocksa: UHOPA-M, 2015. - 256 c. - ObC «Znanium.com» - Pexxum nocryna:
http://znanium.com/catalog.php?bookinfo=469079

6. MaptsinoBa, T.B. Heoprannyeckas xumusi [1aeKTpoHHBIM pecypc]: yueonuk / T.B.
MaprteinoBa, .. Cynonuukas, FO.C. Areesa. - MockBa: UHOPA-M, 2018. - 336 c. - ObC
«Znanium.comy» - Pexxum noctyna: http://znanium.com/catalog/product/940420



7. ®OHA OUEHOYHBLIX CPeICTB /JIi MNPOBeJeHUS TNPOMEXKYTOYHOH AaTTecTalUun
00y4arouXxcs Mo JUCUMUITIMHE (MOIYJII0)

7.1. IlepeyeHb KOMIIETEHUUI ¢ yKa3aHWeM 3TanoB ux GopMHupoOBaHUA B mpouecce
0CBOeHMsI 00pa30BaTeIbHOI MPOrpaMMbl

JTanbl
(¢popmupoBanus
KOMIEeTeHI[HH
(HOMED cemecTpa
COTJIaCHO yueOHOMY
IJIaHY)

HanmeHoBaHue y4eOHBIX TUCHUILINH, GOPMHPYIONIMX KOMIETEHIHH B
npouecce 0CBOEHHsI 06pa30BaTeILHOI MPOrpaMMBbI

(01010 300

YK-1 — Cnocoben ocywecmenams nouck, Kpumuueckuii ananu3 u CUHme3 uH@gopmayuu,
NPUMEHAMb CUCHEMHDBLIL NOOX00 NOCMABIEHHBIX 3a0aY

1 1 duocodus
1,2,3 1,2,3 Marematuka
1 1 Xumus
1,2 1,2 ®dusuka
- 5 OCHOBBI METPOJIOTHH, CTAaHIAPTU3ALUH, CEPTUPHUKAILINN U KOHTPOJIS KauecTBa
- 5 PexoHcTpyKIKs 30aHUM, COOPYKEHUN U 3aCTPONKH
2 2 O3HakoMHUTENbHAs MPAKTUKA
8 9 [IpenurioMHas mpakTHKa
8 9 [ToaroroBka K cliaue u caya rocyJapCTBEHHOIO AK3aMEHa
8 9 [ToaroroBka K mpoiie1ype 3aliuThl U 3aIUTa BBIITYCKHON KBaIU(pUKaMOHHON
paboThI




7.2. Onucanue mokasarejei u KPpUTEPUEB OLICHUBaAHUSA KOMIIETEHIIMH Ha PA3JIUYHBIX JTanax HUXx (l)OpMHpOBaHI/Iﬂ, OIMUCAaHUEC HIKAJbI

OICHUBaAHUSA

IInanupyemMsble pe3yJibTaThl
OCBOCHHSI KOMIIeTeHINHU
(B paMKax AMCLUILIMHBI, MOTYJIS,
IIPAKTHKN)

Kputepuu oneHuBanus pe3yibTaToB 00y4eHus:

HEYAOBJIETBOPUTE/ILHO

YAOBJIETBOPUTEIHHO

XOpo1Io

OTJIMYHO

HaumenoBanue
OLICHOYHOI'0 CPeACTBA

YK-1 — cnocoben ocywecmenamo nouck, Kpumuueckuii GHaiu3 u CUHme3 uH@popmayuu, RPUMEHAMb CUCIEMHDBLIL N00X00 NOCMABIEHHBIX 3A0ay

3HaTh: OCHOBBI ITOMCKA, @parmeHTapHble 3HaHUs |HenoiHbIe 3HaHUS Cdopmuposannsie, HO [ChopMupoBaHHBIE
KPUTHYECKOTIO aHAJIN3a U CUHTE3a coJepKaniue CUCTEMAaTUYECCKUE
nH(pOpMAIINU, CHCTEMHOTO OTJIeNbHbIE IPOOEbl  3HAHUSA

MOAXO/a ISl PEIICHUS SHAHUS

IIOCTaBJICHHBIX 33/1a4;

YMerb: IpUMEHATH OCHOBBI YacTuuHbIE YMEHUS Hernonnsle ymenus 'YMEHHsI IOJIHBIE, CdhopMupoBaHHbIE
IIOMCKA, KPUTHYECKOTO aHaJIn3a 1 TOIYCKAIOTCS YMEHUs

CUHTE3a UHPOPMALMH, CUCTEMHOTO
MOAXOJA ISl PEIICHUS
IIOCTaBJICHHBIX 3a/1a4;

HeOOIBIINE OLINOKU

Jlokiaza, BOIIPOCHI K
DK3aMEHY

BJ’Ia}IeTb: HaBbIKaMU ITPUMCHCHU A
OCHOB IIOUCKA, KPUTUUICCKOT'O
aHaJM3a u CHHTE3a HHPOpMaLInH,
CHCTEMHOTO TIOJIX0/1a JIJIsl pEIICHUS
MOCTABJICHHBIX 3a/1a4.

YacTuyHOE BJIaJIEHUE
HAaBbIKAMHU

Hecucremarnueckoe
HpI/IMCHCHI/IC HaABBIKOB

B cucrematndeckom
[IPUMEHEHUH HAaBbIKOB
NIOTTYCKAIOTCS TIPOOEBI

Ycnemnaoe u
CUCTEMATHUYECKOE
HpI/IMCHCHI/IC HaABBIKOB




7.3. TunoBbIie KOHTPOJIBHBIC 3alaHUSl U UHBIC MaTCpPHAJIbI, Heo0X0oauMble IJI OLEeHKH
3HaHI/II7[, yMeHHﬁ, HABbBIKOB H (I/IJ'II/I) onbiTa JACATECJIBHOCTH, XAPAKTCPUIYIOIIHUX ITallbl
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIIii B nmpouecce 0OCBOCHUs Oﬁpa?.OBaTeJII)HOﬁ IporpaMmmbl

TeMBI JOKJIAI0B

1. 3HaueHne XUMUH B CO3JAHUH HOBBIX MAaTEPUAIIOB, KPACUTENIEH U BOJIOKOH.
2. HaHoXuMH4eCKHEe TEXHOJIIOTUU B CTPOUTEIILCTBE.

3. HopMmeI sKonmoruueckoi 6€30nacHOCTH 110 BEILeCTBaM IEPBOro Kiacca
OIACHOCTU AJIS )KMJIBIX TIOMELICHUHN.

4. HoBble CTpOUTEIBHBIE MAaTEPUAIIBL.

5. Koppo3susi 6eToHOB, CITOCOOBI 3aLTUTHI.

6. Koppo3us METalsIOKOHCTPYKLIMH.

7. Croco0bl 3aIUTHl OT KOPPO3UH METAJUIOB: POTEKTOPHAS, JIAKOKPACOYHBIE
HOKPBITHS U JP.

8. IleHOOETOHBI — MaTepUaIbl OYIYIIETO.

9. HoBble MaTepHaibl B CTPOUTENIBCTBE HA OCHOBE MTOJIMMEPOB.
10.9konornueckast 6€30MacHOCTb METAJUIOIIIACTUKOBBIX KOHCTPYKIIUH.
11.ITpuMeHeHnE CUIIMKATOB B CTPOUTENIBLCTBE.

12.I'uricoBble M MarHe3uabHbIE BSOKYILUE.

13.0OcHOBHBIE CITOCOOBI aHATTN3a CTPOUTEIHLHBIX MAaTEPUAIIOB.
14.Komnoupl B CTPOUTEIHCTBE (BUTPAKH, IIEMEHT, KPACKH, JTAKH U Jp.).
15.2nexTpoxuMudeckasi KOppo3us U CrocoObl OOPHOBI C HEM.
16.KpemHuiiopraHu4ecKkre COEJUHEHNS B CTPOUTENILCTBE.
17.Karanu3zatopsl 1 UHTHOUTOPHI TBEPICHUS MOPTIAHALIEMEHTA.
18.JIaku 1 Kpacku — pa3sHOBUIHOCTH JUCHEPCHBIX CUCTEM.

19.CninaBel Ha OCHOBE XKeJl€3a B CTPOUTENBHBIX KOHCTPYKIIHX.
20.CoennHeHUs1 KPEMHHUS B CTPOUTEIILCTBE.

21.Busbl KOpPO3HOHHOCTOMKHUX OETOHOB.

22.CoBpeMEHHBIE MTOJIMMEPHBIE MATEPHAIIBI B CTPOUTENBCTBE.
23.AHTUNIMPEHBI U 00JIACTH UX TPUMEHEHHS.

24 KomnayH/pl B CTPOUTEILCTBE.

25.BonooMynbCHOHHBIE (JIATEKCHBIC) KPACKH.

26.Metauibl B CTPOUTENBHBIX MaTepraiax.

27.7KécTKoCTh BOABI U CIIOCOOBI €€ yMATYEHUS.

28. Xumus BEIecTBa B KOHJEHCUPOBAHHOM COCTOSIHUH.

Konmponupywowue mamepuanst no oucyuniune
Bonpocel no meme: «Cmpoenue amoma u nepuoOudeckuti 3aKoH»

1. Ilonsarue 00 aTome.

2. Crpoenue saapa. M3oTomnsl.

3. IlpuHIMI KBaHTOBOW MEXaHUKHU:

- HEONPEAEIEHHOCTH;

- IBOMCTBEHHOI NPUPOABI DJIEKTPOHA;

- KBAaHTOBOM dHEpruu;

- HauMEHbBIIEH SHEPTUH.

4. KBaHTOBBIE YNCIIA, XAPAKTEPU3YIOIIUE COCTOSHUE MIEKTPOHA B aTOME.

5. MHoroanexTpoHHble cuctemsl: npuHLun [laynu, npasuio I'ynaa, npasuiio KiriedkoBckoro.

6. 3aromHeHHe 3JIEKTPOHHBIX 000JI04YEK aTOMOB MIEPUOINIECKON CUCTEMBI.

7. Ilepmonuueckuii 3akoH anneMmeHToB J[.M.Menneneesa. Ilepuonnueckas cucrema Kak €CTECTBEHHAas
KJTaCCH(HUKAIUS JIEMEHTOB.

- (opmynupoBKa 3aK0Ha;

- IEPUOJIBI, TPYIIIBIL, MOArPYHIbL. MI3MeHeHe CBOWCTB 3JIEMEHTOB B EPUOJAX U IPYIax.

- XapaKTepHCTUKA S-, P-, d-2JIeMEHTOB.

- sHeprus noHu3auu. CposCTBO K 3IEKTPOHY. DIEKTPOOTPUIIATEIbHOCTh

- Mépa XUMHYECKOW aKTUBHOCTH HJIEMEHTOB.

Bonpocwvl no meme: « OcHo8Hble NOHAMUSL O XUMUYECKOU CBA3UY»
1. ITonsTHE XUMHUYECKOHN CBSI3U.
2. [TapameTpsl CBSI3H:



- DHEPTUs CBS3H;

- JUTHHA CBSI3H;

- BJICHTHBIC YTJIBI,
- pacripeziesieHre IeKTPOHHOM TIOTHOCTH.
3. CBoiicTBa CBSI3H:
- HACBIIAEMOCTB;

- TUOpUAN3AITHS;

- HaIlpaBJICHHOCTH;
- MOJISIPU3YEMOCTb.
4. Tunsl cBSA3U:

- KOBaJIEHTHa,

- MOHHas,

- METAJJIMYCSCKAs.

3aoauu no meme: «Cmpoenue amoma u nepuooudecKull 3aKkoH»
1. 3anummuTe MONHYIO U KPAaTKYIO 3JIEKTPOHHYIO (OPMYIJIbI XUMHUYECKOTO 3JIEMEHTA, COZepKalero 25
3JIEKTPOHOB B 3JIEKTPOHHON 000JIOUKE.
2. 3anummTe NOJTHYIO U KPAaTKYIO 3JIEKTPOHHYIO (OPMYIIbI XUMHUECKOTI'0 3JIEMEHTA, CojeprKalero 38
3JIEKTPOHOB B 3JIEKTPOHHON 000JIOUKE.
3. 3anuumTe MOJHYIO U KPaTKYyK JIEKTPOHHYIO (POpMysbl XMMUYECKOrO 3JIEMEHTa, COoJeprKallero 79
3JIEKTPOHOB B JIEKTPOHHON 000JIOUKE.

3aoauu no meme: «llepuoduueckuii 3akoH u nepuoouyeckasn cucmema /[.M. Menoeneesay
1. PyKOBOACTBYSICb TOJIBKO TIOJIO)KEHHUEM XUMHUYECKOTO 3JIEMEHTAa B IEPUOJWYECKON CHUCTEME,
HaMMIIUTE KPATKYIO U MOJTHYIO 3JEKTPOHHBIE (OPMYIIBI CIeIyIONX 371eMeHTOB: Ne54, No26, Ne68.
2. Pacnonoxure B psAg 1O BO3PACTaHUIO a)aTOMHBIX PATUYCOB, 0) 3JIEKTPOOTPHUIATEIBHOCTH,
B)METAJUTMYECKUX CBOMCTB ClieAyromue snemMenTsl: S, Se, Te, Po.
3. MaiiTe XapakTepUCTUKY NPEATI0KEHHOI0 JIEMEHTA I10 CIeAYIOLIEMY IUIaHy:

IInan xapaxmepucmuxu XumMuiecko2o d1eMeHma U e20 COeOUHeHUll Ha OCHO8e OAHHbBIX CIPOEHUS.
amoma:

1. Xumuueckuil cuUMBOJI M Ha3BaHue »3iieMeHTa. OTHocuTenbHas aTOMHAash Macca. ATOMHBIN
(TIOpSIIKOBBI ) HOMED.

2. CtpoeHue aToMa XMMUYECKOIr0 MJIEMEHTA!

a) 3apsA sipa aToMa, YMCIIO POTOHOB, YMCIIO HEUTPOHOB Hanbosiee yCTOWYMBOr0, pacpoCTPaHEHHOTO
M30TOIa;

0) ob1ee YKMCi0 EKTPOHOB,;

B) DJIEKTpOHHAs hopMyIa;

T') BaJICHTHBIE SJICKTPOHBI.

3. [lonoxenue anementa B [lepuoanueckoit cucreme:

a) HOMep Mepuoja 1 TPYIIb;

0) riaaBHas WK MOOOYHAs MOATPYIIIA.

O6ocHoBaTh oNOKeHUE deMenTa B [leproanyueckoit cucreme.

4. CBolicTBa aTOMa 2JIEMEHTA:

a) METAUTNYECKUE UM HEMETAIIIMUECKHE;

0) BOCCTAaHOBUTENIbHBIE WM OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE (COCTABUTh YPABHEHUS IPOLIECCOB
OKHCIICHHS HJTM BOCCTAHOBIICHUS M OKUCIICHHUS );

B) OIpENeNIUTh BCE BO3MOXHBIE BAJIEHTHOCTH M CTENEHH OKHUCIIEHHUS: IpaduuecKkoe H300pakeHue
BaJICHTHOT'O CJI051 B HOPMAJIbHOM U BO30Y>KJIEHHOM COCTOSTHUSIX.

3aoauu no meme: « Ocho8HbIe NOHAMUSL O XUMUYECKOU CBAZUY

1. Onpenenute cTeneHN OKUCIIEHUS KaXIOro AJIEMEHTA B ciaeayronmx moaekyiaax U noHax: K,CrsOq3
(terpaxpomar kamus), HyRe;Qo, Caz(POy),; NajgW,04 (aumapaBonsdpamar-uon); (MnOg); (W7044)°"
(mapaBonbgppamar-uon). O6partuts BHMManue Ha pacueT B NH4NO; (paccuurats oraensHo uoH (NH,)" u
(NOs)". U300pa3ute cTpykTypHBIE (OPMYIIBI JAHHBIX MOJIEKYJ U HOHOB.

2. OmnpenenuTe, Kakhue CTENEHH OKHCICHUS BO3MOXHBI Ui repmanus. [lokaxuTte mx oOpasoBaHUe.
Ompenenure, Kakue W3 CTENCHEH OKUCIeHHs OyIayT Hambollee YCTOHYHMBBI: a) JUIS DJIEKTPOHHO-
BO30YXKJICHHOTO COCTOSIHUS;, 0) JUISI OCHOBHOT'O COCTOSTHUS.



3. Ilokaxwure, B kakux u3 mnpuBereHHBIX Moiekyn (CsCl, SO, O,) xumuyeckas cBs3b OyneT: a)
KOBAJICHTHOW HEMOJIIPHOM; 0) KOBAJICHTHOM MOJIIPHOM; B) HOHHOU. OOOCHYITE CBOM OTBET.

3aoauu no meme «Hepeemura u KUHEMUKA XUMUYECKUX NPOYECCOBY

1. Borumcnuts Temnory cropanus CO B kJlx/m. a3 comepxut 10% HEropiounx mpruMeceii.

2. PaccuuTath B K/[/MOJIH H3MEHEHHE YHTAIBIINN (Ha30BOTO MEPEX0/a.

HQO(KP) —> HQO(”(), HZO(I-) —> HQO(”().

3. BBIYHCIIHTH TEIUIOTY CropaHus rasa B kJlx/m’, cocrosmero u3 40% CO k 60% H, npy HOpMaIbHBIX
ycnoBusix. Bomga oOpa3syercs B ra3000pa3HOM COCTOSTHHH.

4. Beruucnutk TemoTy cropanus cepsl B KJk/kr. [Ipumecu coctasnsior 15%.

5. Berumcnute Temnory ¢asoBoro mepexoma rpaduTa B anmas, €CIM HM3BECTHO, YTO CTaHAapTHas
sHTanbnusa obpazoBanust CO, u3 rpadura paBHa: AHCg, = - 393,5 x/lx/Monb, craHgapTHas SHTaIbIUSL
obpasoBanus CO; u3 anmasza pasHa: AHC s, = - 395,4 x/Ix/monb

6. Paccunrars KanopuitHOCTh TommuBa B KJIx/M’, coctosmero u3 60% CO u 40% SO,.

7. Temnora cropanus TaHa paBHa: AH, , = -1428,34 x/[)/Monb. BerauciuTh CTaHAAPTHYIO SHTAIBIINIO
00pa3oBaHuA dTaHA AH°06P.CH. Boga Beigensiercs B ra3000pa3HOM COCTOSHUU.

8. Ilpu xakoil TemnepaType HaCTyIUT TEPMOAMHAMUYECKOE PABHOBECUE B CUCTEME:

CuOgp) + Hagry -
Cugp) + H20 (97

9. Beraucnuts sHepruto ['m66ca B peakuun: 2NHjzy +3/2 Oyp  — 2NO(y + 3H2O0.

OnpeaenuTs NPUHIMIHAIBHYIO BO3BMOXHOCTh €€ MPOTEKaHUs MPU CTAaHJAPTHBIX YCIOBUSIX U MPHU 500°

10. Ckonbko Temia Boienurtcs npu cropanuu 38 r CS;,?
CSQ(I-) + 302(1-) = COQ(I-) + 2802(1-).

3aoauu no memam « OcHo6bl Xumuieckou KuHemuku. Xumuueckoe pagHogecuey

1. Ckopoctb peakuuu mpu Temreparype 60°C paBHa 1 Mosb/1. BEIUCAUTS CKOPOCTH ATON pEeaKIuu
npu 30°C, TemnepaTypHblii ko3 duimeHt pasen 3.

2. Ha ckonbKo rpagaycoB HYXXHO YBEJIHYUTh TEMIIEpaTypy, YTOOBI CKOPOCTh peakiH Bo3pocia B 27
pa3? TemmneparypHblii K03((UIIMEHT paBeH 3.

3. Ipu temmnepatype 30°C peakuus mporekaeT 3a 25 mMunyt, rpu 50°C - 3a 4 munytsl. Paccunrtarh
TeMIepaTypHblii K03(UIHEHT.

4. Bo CKOMBKO pa3 HYXHO YBEIMUYUTh KOHLEHTPAIMIO BOAOPOJA, YTOOBI CKOPOCTh PEAKLUU MEXKIY
BOZIOPOZIOM M 10/10M BO3pocia B 3 paza?

5. Beruucinuts cpenHioro ckopocts peakuuu: A + B = 2C.

HauanbHas koHneHTpanus BemecTBa A pasHa 0,22 mons/n, a gepe3 10 ¢ 0,215 mons/m.

6. Bo CKONBKO pe3 yBeIMUUTCS CKOPOCTh peakLuy MIpH NMoBbIeHUH Temieparypsl ot 150°C no 200°C,
€CJIM IIPY NOBBILIEHUH TeMnepaTypsl Ha 10°C ckopocTh peakuuy yBenu4yuiach B 3 pasza?

7. llpn temmneparype 20°C peakuus mporekaeT 3a 2 MUHYTHL. KakoBa MpoAOKUTENBHOCTh 3TOU
peakuuu npu a) temmeparype 0°C, 6) remneparype 50°C? TemneparypHsbiii K03 duIueHT paBeH 2.

8. KonuenTpauus pearupyromux Bemects B cucreme Hoqry + Ly — 2Hl ymensmmnacs B 1,5 pasa.
Bo ckonpko pa3 yBenuumiack CKOpOCTh peakiuuu?

9. Kak u3MeHuTCs CKOpOCTh NPAMOM peakluy IPH yBEJIMYEHUH KOHIEHTPALMK a30Ta B TpU pasa?

Nz + 02 —2NO.

10. Kak wu3MeHHTCS CKOpOCTb peakuuu Ipu yBenuueHuu Ttemmeparypsl or 0°C nmo 100°C?
Temmnepatypuslii koapduuneHT pasex 3. [lepBonadanbHas CKOPOCTh pEaKIMK PaBHA 5 MOJb/JI.

11. Kaxk nosnuser yBenuuenue P u T Ha cMenieHre paBHOBECUS B CUCTEMAxX

250, + 0, 52503 + Q, AH <0;

4HC1+ O, -»2Cl, + 2H,0 + Q, AH < 0;

2H,0 —2H, + 0,- Q?

12. B xakoM HanpaBJIEHUU CMECTUTCSI PABHOBECHE B CUCTEMAX

2CO(1-) + 02(1-) —> 2C02, AH =-500 KH)K,

Nz(l-) + 02 —> 2NO(1-), AH = 18 KH)K;

COQ(I-) + C(TB) - 2CO(1-) - Q

a) IpY TOBBIILICHUN AaBJICHUS;

0) Npu MOHMKECHUU TEMIIEPATYPBI;

B) NP YBETUYEHUH KOHIIEHTPAILIMU UCXOAHBIX BEIIECTB, KOHEUHBIX MPOJYKTOB PEAKIINHU;

I') IpY YMEHBUICHUU KOHIICHTPALUU Pearupyromux BemecTs?



3aoauu no meme: «Pacmeopwt u ux xapakxmepucmuxa

1. Ckonbko MAJUTUIUTPOB 85 % pacTBOpa CEpHOI KUCIOTHI C TUIOTHOCTHIO 1,77 T/MIT HY)KHO B3SITh JIJISt
npurotosienus 12 1 10 % pactBopa ¢ nmiaotHoCcTHIO 1,066 T/MT?

2. OnpenenuTs MOJSIPHOCTB PAcTBOpA, coneprkauniero 3,84 r cepHoit kucaotrel B 400 mut pactsopa?

3. BBIYHCIHUTSD tigy, U tyy, 10 % - HOro pactBopa caxapa Cj;H»,0y;.

4. Ha CcKOIBKO TpamyCOB H3MEHAETCA liavepsamus M teunenns pacTBopa dTmieHrimkons C,HgOo,
conepsxatero B 100 mu Boabt 4 Mossi?

5. Cxombko rpammoB stuieHrnukons C,HqO, Hamo pacTBOpUTh B 5 11 BOJBI, 9TOOBI pacTBOp 3amep3al
pu — 20 °C?

6. Kakue u3 nepednciieHHbIX BEUIECTB SBJSIOTCS CHIIBHBIMU 3JIETPOJIMTAMU: TUAPOKCUI MEIH, caxap,
YKCYCHasl KMCJIOTa , COJISIHAsi KUCIIO0TA, THAPOKCU KaJus, Cyab(aT KaIbLus, HUTPAT JTUTH?

7. TlokaxuTe qUCCOLMAIMIO B BOMHOM pacTBope cieayronux BemiectB: H,S, NaOH, dbocdar kamms.

8. Omnpenenure, BHIIAJIET JH OCATOK, €CIH CMEIIATh PACTBOPHI:

1) Ca(NOs3), u K,CO;? Hanummmre mMOHHO-MOJIEKYJISIPHBIE PEaKIiH.

2) Ba(NOs),; u K,SO4? Hannmure HOHHO-MOJIEKYJISIPHBIC PEAKIIHH.

3) KNOs u K,S04? Hanummmre HOHHO-MOJIEKYJISIPHBIE PEAKIIUH.

4) AgNOs; u KI? Hanumure HOHHO-MOJIEKYISPHBIE PEaKIIHH.

3aoauu no meme. «KomniexcHvle coeOuHenus»
1. Hammcats ¢hopmMyny KOMIUIEKCHOT'O COSIMHEHHMSI, TTOJIYYEHHOT'0 U3 CIIECIYIOIINX BEIIECTB:
NaF + A1F3 —>...
Onpe/euTh 3apsi i KOOPAMHALHOHHOE urcio B coeaunennn: [Fe' (CN)q]*.
Hassatb kommiekcHoe coemunenne: Ky Fe(CN)g].
Hanucatp ypaBHEeHHE AHCCONMANINN KOMILIEKCHOTO COSAMHEHUS U BhIpakeHne Ky : [Ag(NH;3),|CL
3aKOHYHUTH YpaBHEHHE pPeaKIuu U 3anucath ero B noHHOM Buae: Ki[Fe(CN)q] + FeSO4 —
Hanwucats GpopMyiy KOMITJIEKCHOTO COeTUHEHNUs: TeTpaHuTpuroauxitopoupuaat (I111) kamms.

SN

3aoauu no meme « OkuciumenbHo-60CCMAanoO8uUmenbHbvle npoyeccsl u ux xapakmepucmuxa»
VYpaBHATH peakiuu METOIOM dJIEKTPOHHOT0 Oananca, onpenenuts Tun OBP.
1. Mg + HNO3 (pas6.) —> Mg(NO3)2 + N, + H,O
2. KMnOy4 + H,S + H,SO4 — K»SO4 + MnSO4 + S + H,O
3. KMnO4 + HCIl - MnCl, + KC1 + Cl, + H,O
4. K+ H,SOq, (komw.) —> K>SO, + H,S + H,O
5. K+ HNO3 pass) = KNO3; + NH4sNOs + H,O
6. MI’IOQ + HCl > Ml’lc12 + C12 + HQO
7. Zn+ HQSO4 (koHw.) —> ZnSO4 + SOQ + HQO
8. Cu+ HNO3 (pas6.) —> Cu(N03)2 + NO + H,O
9. Ag + HNO3 (pas6.) —> AgNO3 +NO + H,O
10. KJ+ KMl’lO4 + HQSO4 —> Jz + KQSO4 + MI’ISO4 + HZO

3aoauu no meme «nekmponus pacmeopos u pacniagos»

1. CocraBuTh cxemy dsekTponun3a pactBopa ZnSOy: a) ¢ yroJlIbHBIM aHO/IOM, 0) ¢ MEJTHBIM aHOJIOM.

2. Iloyemy IenOYHBIE METAJUIBl HENB3sl IMOJNYYHUTh DJIEKTPOJIM30M pacTBOpoB ux comei? Oter
MOTHBHUPOBATh IPUMEPOM JIEKTPOJIN3a PACTBOPOB.

3. CocraBuTh CXeMy AJIEKTposn3a pactBopa u paciiaa MnCl,.

4. CocTaBUTh ypaBHEHHS IPOLECCOB, MpOTEKaroImuX Ipu nekrponnse pacmiaBoB NaOH u NiCl, ¢
HEPACTBOPUMBIMU JJICKTPOJaMU.

5. CocraBuTh cxeMbI AnekTponu3a BoaHbiX pactBopoB HCl u Pb(NOs3); ¢ skene3HbIM aHOIOM.

3aoauu no meme «Kopposus memannoey
1. Kakue mpoueccel MOMAYT Ha 3JIEKTPOJAX TaJbBaHUYECKOIO JJIEMEHTA IIPU KOPPO3UHU KEJIE3HOIO
JMcTa Ha Bo3ayxe?
2. Kakwue nporeccsl HOHAYT Ha 3JEKTPOJaxX TaIbBaHUYECKOT0 JIEMEHTa, pabOTAOLIET0 HA BO3IyXE MPH
KOPPO3UH JKEJIE3HOr0 JINCTA C METHBIMU 3aKJICTIKaMH ?
3. CoctaBuTh CXeMy TrajbBaHHMUYECKOI'O 3JIEMEHTA, 00pa3ylolerocs npu KOPPO3UH JeTajel U3 cIijiaBa
xenesa c genonsipuzaropom: H,O + SO,.



4. B xakoMm ciydae KOppo3us xKeje3a OyAeT HMPOMCXOAUTh ObICTpee: MPU HAPYIIEHHHM IOKPHITHUS
Jy’>KEHOT'0 WJIN OLIMHKOBAaHHOIO xkese3a? IlpuBectu cxemy paboThl MUKpOTaJIbBaHOIIAP.

5. CocTaBbTe 3JEKTPOHHBIC YPABHEHHUS IIPOLIECCOB KOPPO3UH Kele3a, HAaXOAALIETocs BO BIAKHOM
BO3/1yX€ B KOHTAKTE C XPOMOM.

6. Kakue mpoueccsl mOMAYT Ha JJIEKTpOAax TaJlbBaHMYECKOrO JJIEMEHTAa IIPU  KOPPO3UHU
HUKEIMPOBAHHBIX JI€TAJIEH C KMCIOPOAHBIM JENOIAPU3aTOPOM IPU HAPYILIEHUU TTOKPBITUS?

7. CocTaBUTh CXEMy TajbBaHMUYECKOIO 3JEMEHTa, 00pa3yroIlerocs Mpu KOPPO3UM CIUIaBa IIMHKA C
Mensto. enonsipuzaropom ciaykut anektpoiaut: H,O + CO,.

8. CocTaBUTh CX€My TalbBAaHUYECKOTO 3JIEMEHTA, paOOoTaIOMIEro NPU KOPPO3UU OIMHKOBAHHOI'O
XKeJie3a ¢ KUCIIOpOIHBIM JienossipuzaTopoM. Hammcats ypaBHEHHs TPOIIECCOB Ha 3IEKTPOIaX.

9. Kakue nporeccbl HOWIYT Ha JIEKTPOAAX TalbBAHMUECKOTO 3JI€MEHTa, paboTaroero npu KOppo3uu
IPOTEKTOpa Ha CTaJIbHOM KopIiryce?

10. Kakue mponeccsl MOMAYT Ha 3JIEKTPOAAX IaJIbBAHUUYECKOrO AJIEMEHTa IIPU KOPPO3MHM CBUHIOBOTIO
Kabes moj AelCTBUEM Oy>KAAIOUINX TOKOB?

3aoauu no meme «Obwue ceoticmea memaniog"

1. CocraBuTh 37eKTpOHHYIO opMyny MapraHia. OnpeaenuTs BaICHTHOCTh U CTENIEHb OKuciIeHus. Ha
OCHOBAHHMH BAJICHTHOCTH COCTaBUTH (OPMYJBI OKCHIOB M THAPOKCHIOB Mn. OmpenenuTs uX KHCIOTHO —
OCHOBHOM XapakTep.

2. Kak unper pacrBopenue marHusa B kuciaorax HCl, HNOjpass)? HammcaTs ypaBHeHue peaxuuu.
O6ocHoBath ko3¢ punmeHTsl. Paccuntarh AG peakumii. YKazaTs HalpaBI€HHOCTH IMPOILIECCOB.

3. Hanucatp peakiuio, MOATBEPKIAIOIYI0 OCHOBHBIE cBOMcTBa MnO.

4. 3akonunuts ypaBHeHue peakiuu: CoCl; + SnCl, —.... YpaBHATH METOOM 3JIEKTPOHHOrO OanaHxca,
onpenenuts tun OBP.

5. Hammcates peakumro B3aumopeiictBusi: [Ag(NH;),]Cl + NaOH —... 3anucats €€ B HOHHOM BHUIIE.
HasBarh KOMIUIEKCHBIE COETMHEHUS, ONPEICIUTh 3apsii KOMIUIEKCOOOpa3oBaTels U KOOPAMHAIIMOHHOE YUCIIO
JAHHBIX COCIMHEHU.

BOl'[pOCbI K 3K3aMEHY 10 XUMHUHU IJIS IIPOBECICHUA HpOMe)KyTO‘IHOﬁ arrecranuu

OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUMN, KiIaccu(uKaIys, OnpeieaeHus..
Oxkcupl, Knaccudukaus, MoTy9eHre, CBOMCTRA.
Kucnotsl, knaccudukarus, nojydeHrue, CBOMCTBA.
I'unpoxcunpl, kinaccupukanus. OcHOBaHMS, IOJIy4€HHUE U CBOMCTBA.
AmboTepHbIe THAPOKCUIBI, MOTYyYeHHE, CBONCTBA.
Comnu, xnaccudukaius, IoJIydeHne, CBOMCTBA.
[Iepnoanueckuil 3aK0H U nepuoandeckas cucrema aemenTos .M. Menneneesa.

8. CtpoeHune aroma, OCHOBHbIe TMOHATHS U omnpexaeneHus. Teopuss H. bopa. Ilpunuun
HeonpeneneHHoctu ['eiizenoepra.

9. Yuenue o kBaHTOBBIX umciax. [IpuHnmn HaumMmeHswined sHepruu (mpaBmwio KiedukoBckoro).
[Ipunnun [Taymnu.

10. IlpaBuna 3amoaHEHUs: OpOUTAICH IIEKTPOHAMU.

11. CemeiicTBa 3J1IEMEHTOB, 3JI€KTPOHHBIE YPAaBHEHUSI.

12. Tlonarue 06 3HEPTrUM MOHU3AIUU, SHEPTUH CPOJICTBA K AIEKTPOHY U SJEKTPOOTPUILIATEITHHOCTH.
3aKOHOMEPHOCTH UX U3MCHCHHS.

13. Teopus xoBaneHTHOMH cBs3u JIbtonca. [loHsTue o BaileHTHOCTH.

14. OOGpa3oBanue XUMHUYECKOU CBsI3U. OCHOBHBIE TTApaMETPhI MOJICKYJI.

15. CpoiicTBa KOBaJEHTHOH CBS3U.

16. IlonsTue o curma ¥ Iu CBA3S5X, KpaTHbIE CBS3H.

17. J1oHOpHO-aKIENTOPHBIA ¥ OOMEHHBI MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H.

18. I'mbpuauzanus aToMHbIX opOuTaneil. Buapl rubpuanzanuu.

19. NoHHas cBs3b.

20. BonmoponHas cBS3b.

21. Meramnn4deckas CBA3b.

22. CKOpOCTb XMMHUYECKON peaknu U (HaKTOPbI BIMSIOMINE HA HE€. 3aKOH JIEHCTBYIOLIUX MAacC.

23. Teopus akTuBauuu. AKTUBUPOBAHHBIN KOMILJIEKC.

24. IlonsTue 0 KaTanu3e M KaTanuzatopax. AKTUBATOpPbI, UHTHOUTOPHI, KAaTAIUTUYECKUE SIbI.
Tunbl KATaTUTUYECKUX PEAKLIHIA.

Nk W=



25. HeoOpatumble 1 00paTuMBbI€ NMPOLIECChl. 3aKOH JEHCTBYIOIIUX MAcC Ui 0OpaTUMBIX pPEeaKLIUM.

26. Cwmemnienue xumudeckoro paBHoBecus. [Ipunmun Jle Illarense. BnmsHMe KOHLEHTpaiuwu,
JABJICHUS U TEMIIEPATyphl Ha COCTOSIHUE PaBHOBECHSL.

27. TemnoBbie 3PPEKTH XUMUYECKUX PEAKIIUN. DK30- U SHIOTCPMHUUECKHUE PEAKITUN. DHTAIBITHS.

28. TepMoXHUMHUYECKHUE 3aKOHBI U CIEACTBHS U3 HUX.

29. Dutponus u 3Heprust 'ub60ca (1300apHO-U30TEPMUUECKHNA TOTEHIINAN) CUCTEMBI.

30. PactBopsl, Ki1accupuKanus.

31. PactBopuMOCTb BelleCTB B Boj€. DTanbl pacTBOopeHus. ['uapartanus u cojibBaTanus.

32. Cnoco0bl BbIpa)KEHUSI KOHIIEHTPAIMH PaCTBOPOB.

33. Teopust >MEKTPOJIUTHYECKON AUCCOLUMAIMU, €€ OCHOBHBIE MOJIOKECHHS. DaKTOPBI, BIUSIOIINE
Ha 3JIEKTPOJIMTUUECKYIO Auccounanuto. CTeneHp AUCCOUaIi.

34. CnalOble ¥ cuiIbHBbIE 3JEKTPOJUTHl. CBONCTBAa pacTBOPOB CJIA0BIX 3JIEKTPOJIUTOB. 3aKOH
pazbaBnenust OcTBaiIbaA.

35. DnekTponauTHYecKas TUCCOIraIus Boasl. BomopoaHsiil moka3ares.

36. Bydepubie pacTBOpEI.

37. CaoiicTBa pacTBOPOB CIA0BIX JEKTPOIUTOB. [Ipon3BeieHre pacTBOPUMOCTH.

38. Peakium oOMeHa B pacTBOpax 3JIEKTPOTIUTOB.

39. IloHATHE O THAPOIN3E COJIEH.

40. KommuiekcHble coeauHeHus. Peakuun xommiekcooOpasoBanus. KoopaunannonHas teopus A.
Bepnepa.

41. Tumbl KOMIUIEKCOOOpa3oBaTee M JIMTAHIOB, KOOpJAWHAIMOHHOE umcio. HomeHnkmarypa
KOMILJIEKCHBIX COEIMHEHUH.

42. Ocmoc, ocmoTudeckoe nasienne. Juddysusa. 3akon Bant-I'odda.

43. IIpousBeneHue pacCTBOPUMOCTH.

44. OKuCIUTENBbHO-BOCCTAHOBUTENbHbIE peakiuu. [loHATHE O cTeneHu OKHCIEHUs M IMpaBuia
OTPEIEIISONINE €€.

45. OcHoBHbie monoxkeHuss Teopun OBP. TumuyHbie OKUCIWTENIM U BOCCTAHOBUTEIIU.
OKHCAUTENBbHO-BOCCTAHOBUTEbHAS JABOWCTBEHHOCTb.

46. Knaccuduxaius OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.

47. Meroauka cocraBienusi OBP: meTon aiexkTpoHHOro OajiaHca U METOJ 3JIEKTPOHHO-MOHHOTO
OanaHca.

48. DIeKTpoau3, ero CymHocTh. 3akoHbl Dapanes. [IpakTrnueckoe MPUMEHEHHE IIEKTPOJIN3A.

49. OOmue CcBOMCTBA METAJIOB: THUIMbl KPUCTALIMYECKUX pEIIETOK, XWMHUYECKHE CBOMCTBA.
XUMHYECKUE CBOMCTBA METAJJIOB TJIaBHBIX M MOOOYHBIX MOPYIIIL.

50. Koppo3sus MeTamioB u criocoobl 00phOBI C HEM.

51. OOGmme cBOMCTBA HEMETAIIIOB: (PU3HUECKUE U XUMHUECKHE.

7.4. MeToauyecKkue MaTepuaJibl, onpeae/siomue npoueaypbl OlleHUBAHNS 3HAHUI, YMeHHIl H
HABBIKOB, U ONIBITA /1eSITeJIbHOCTH, XapAKTEePU3YIOLIUX 3TANbl (POPMHUPOBAHUS KOMIIeTeHIUI

TpeGoBaHus K HANMCAHUIO 10K/

[IpoaykT caMOCTOSATETBHOM PabOTHI CTYIAEHTA, MPEACTABISIOMMA COOOM KpaTKOE H3JIOKEHUE B
IIMCBMEHHOM BHJI€ TIOJYYEHHBIX pe3yNbTaToB (y4eOHO-MCCIEN0BATENbCKOM) TEMBI, TJ€ aBTOP
pPacKpbIBaeT CyTh HCCIIEIyeMOM MPOOIEeMbl, TPUBOAUT PA3IUYHBIC TOUKH 3PEHUS, a TAKKE COOCTBEHHBIC
B3TJISIABI HA HEE.

Jloxnaag noJDKeH OBITh CTPYKTYPUPOBAaH M BKIIOYATh pAa3feiibl: BBEJCHHE, OCHOBHAs 4YacTh,
3aKJII0YEHUE, CIUCOK HWCIOJIB30BAHHBIX MCTOYHHUKOB. B 3aBHCMMOCTH OT TeMaTuku pedepara K HEMY
MOTYT OBITH 0(OPMIICHBI IPUIIOKEHHUS, COACPIKAIIUE TOKYMEHTHI, MILTIOCTPALIUH, TAOIHIIbI, CXEMBI U T.J.
O06béM mokmaga — 10-15 cTpaHuI] MEYaTHOTO TEKCTA, BKIIFOYAsl TUTYJIbHBIN JINCT, BBEJICHUE, 3aKIIIOUCHHE
Y CIIUCOK JIUTEPATYPHI.

3anayaMu JT0KJIa/1a SBISIOTCA:

1. ®opmupoBaHHE YMEHHH CaMOCTOSTENIbHON paboThl C MCTOYHUKAMHU JIMTEPATyphbl, HX
CUCTEMaTH3AIH;

2. Pa3BUTHE HABBIKOB JIOTUYECKOTO MBIILJICHHUS;

3. Yray0Oiienne TeopeTHYECKUX 3HaHUM 10 MTpoOIeMe UCCIIeI0BaHMS.

[Ipu oueHke NOKIIaga UCIIONb3YIOTCA CAEAYIOIINE KPUTEPHUH:



- HOBHM3HA TEKCTa,
- 000CHOBaHHOCTH BHIOOPA UCTOYHHKA;

- CTETICHb PACKPBITHUS CYIIHOCTH BOTIPOCA;

- cobmoieHus TpeOoBaHUM K 0(OPMIICHHIO.

Kpurepuu oueHuBaHus 10KjI1a1a

OTMeTKa «OTJIMYHO» — BBINOJIHEHBI BCe TPEOOBAHUS K HAIMCAHUIO U 3alUTE J0KIaga: 0003HaUeHa
npobisemMa U 00OCHOBaHA €€ aKTyaJlbHOCTb, CHENAaH KpPaTKUIl aHaIM3 PA3JIMYHbIX TOYEK 3PEHUs Ha
paccMaTpuBaeMyro Ipo0JieMy M JIOTUYHO H3JI0KE€HAa COOCTBEHHAs MO3ULUS, CPOPMYIUPOBAHBI BBIBOJIBL,
TE€Ma PACKPBITA MOJHOCTHIO, BbIJIEPKaH 00bEM, JJaHbI IPAaBUIIbHBIE OTBETHI Ha JIOTIOJIHUTEIbHbBIE BOIIPOCHI.

OTMeTKa «XOpOIlI0» — OCHOBHBIE TPEOOBAHMS K JIOKJIAaAy M €ro 3allUTe BBIIOJHEHBI, HO IIPU 3TOM
JOTYIEHbl HeAOYEThl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B U3JI0KEHUM Marepuaia, OTCYTCTBYET
JIOTUYECKas MOCIEN0BaTeIbHOCTh B CY)KJICHUSIX, HE BbLACP)KaH OOBEM JI0KJIa/la, UMEIOTCS YIYIIEHUS B
0(pOpMIIEHUH, HE JIOMYCKAET CYILIECTBEHHBIX HETOUHOCTEN B OTBETE Ha JOIMOJHUTEIbHBIN BOIIPOC.

OTMeTKa «yIOBJIETBOPUTEIBHO» — HMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUN K
HaIMCaHMIo J0KIaaa. B yacTHOCTH, TeMa ocBellleHa JIMIIb YaCTUYHO, JONYIIeHb! (PaKTUYECKUE OLTUOKU B
COJIEp’KaHUM JIOKJIaJa WU MPU OTBETE Ha JIOTIOJHUTENbHBIE BOIPOCHL, BO BpeMS 3allUThl OTCYTCTBYET
BBIBOJI.

OTMeTKa «HEYAOBIETBOPUTEIBHO» — TEMA JIOKJIaJa HE PACKpbITa, OOHAPYKUBACTCA CYILECTBEHHOE
HENOHUMAaHHE MTPOOIIEMBI.

TemaTuka JOKJIaJOB BbIJAETCS MPENOJABaTENEM, U CTYJIEHT BbIOMPAET TEMY CaMOCTOSTEIbHO B
TEYEHHE MEPBBIX JABYX HEJENIb 00yUECHHUS.

OcBoeHue TUCUMITIMHBI OLICHUBAETCS B (POpMeE 3a4€Ta: «3a4TEHO», «HE 3aUTEHO.

Kpurtepun ouneHky 3HaHUI HA IK3aMEeHe

DK3aMeH MOKET MPOBOJUTHCS B (OpME YCTHOTO OIpoca Mo duieram (Borpocam) win 0e3 OUseTos,
C TPEIBAPUTEIHHON TOATOTOBKOM HIIM 0€3 MOArOTOBKH, MO YCMOTPEHHIO TPEToAaBaTess. JK3aMEeHATOP
BIIpaBe 3aJaBaTh BOIIPOCHI CBEpX OmiieTa, a TakXKe, IOMUMO TEOPETHUYECKHUX BOIPOCOB, JaBaTh 3aqaud
0 MPOTpamMMe JJAHHOTO Kypca.

DK3aMeHaIMOHHbIE OUJIEeThI (BOMPOCHI) YTBEPKJIAIOTCSA Ha 3aceaHuM Kadeaphl U MOAMUCHIBAIOTCS
3aBenyromuM Kadeapon. B Owmiiere m0DKHO coaepkaTbes He 6oiee Tpex BompocoB. Komruiekt
9K3aMEHALIMOHHBIX OUJIETOB 10 TUCUUIUIMHE JOJDKEH coaepkarh 25-30 OuneTos.

DK3aMeHaTOp MOXET IPOCTaBUTh OSK3aMeH 0e3 ompoca Wih coOeceoBaHUS TEM CTYACHTaM,
KOTOPBIE aKTHBHO Y4aCTBOBAJIM B CEMUHAPCKUX 3aHATHSIX.

OTMeTKa «OTJIIMYHO» — CTYAEHT TIYyOOKO W TPOYHO YCBOMJI BECh INPOTPAaMMHBIN Marepuali,
MCYEPIIBIBAIONIE, TOCIIEIOBATEIHHO, TPAMOTHO M JIOTUYECKH CTPOWHO €r0 M3JIaraeT, TECHO YBS3bIBACT
TEOpHUIO ¢ TMpakTUKoi. CTyAEHT HE 3aTpyIHSETCS C OTBETOM IPH BUIOWM3MEHEHHH 3a/IaHUs, CBOOOHO
CTIpaBISIETCSl C 3aJa4aMu, 33aJaHUSIMHA W IPYTMMH BHJAMU NPUMEHEHHs 3HAHW, MMOKA3bIBaC€T 3HAHUS
3aKOHOJIATEITFHOTO M HOPMATHBHO-TEXHUYECKOTO MAaTepHANIOB, MPABUIHHO OOOCHOBBIBACT IPHHSATHIC
pelieHusi, BlaJieeT PAa3HOCTOPOHHMMH HaBBIKAMH W TIPUEMaMU BBIMIOJIHEHUS TPAKTHYECKUX padoT,
0OHApY)KMBAET YMEHHE CAMOCTOSTEIILHO 00001aTh U U3JIaraTh MaTepual, He JOIMycKasi OmHOOK.

OTMeTKa «XOpOIIO» — CTYJCHT TBEPJO 3HAET MPOrPaMMHBIN MaTepHaj, TPaMOTHO U TI0 CYIIECTBY
M3JaraeT €ro, He JOIyCKaeT CYNIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MOXKET MPABHIHHO
NPUMEHSTh TEOPETHYECKUE TIOJNIOKCHUS W BIIAZCET HEOOXOMUMBIMH HaBBIKAMH TIPU  BBIIIOJHEHUH
MIPAKTHUYECKUX 3a/IaHUM.

OTMeTKa «yIOBJIETBOPUTEIHFHO» — CTYIEHT YCBOWJ TOJIBKO OCHOBHOW Marepwaj, HO HEe 3HaeT
OTIENBHBIX JeTalel, MOIyCKaeT HETOYHOCTH, HEIOCTaTOYHO TpaBWILHBIC (OPMYIUPOBKH, HapyIIaeT
MOCIIEIOBATEIbHOCTh B HM3JIOKEHUH MPOTPAMMHOTO MaTepualla W HCIBITBIBACT 3aTPyJHEHHS B
BBITIOJTHEHUH MTPAKTHUYECKUX 3aJaHUH.

OTMeTKa «HEYIOBIIETBOPUTEIFHO» — CTYIEHT HE 3HAeT 3HAYMTENbHOW YacTH IPOTPAMMHOTO
MaTepHaa, JOIMyCKaeT CYyIIECTBEHHbIE OMMOKH, C OOJBIIMMU 3aTPyIHECHUSMHU BBITIOTHSIET IPAKTUICCKHE
paboTEHL.



8. YueOHo-MeTOoANYeCcKOe U MH(OpPMaLHOHHOE o0ecTieYeHne I CHMIIJIMHbI

8.1. OcHoBHas1 1uTEpaTypa

1. 'manka, H.JI. O6mas xumus: yaeonoe nmocodue / H.JI. I'muaka. - M.: KHOPVYC, 2012. -
752 c.

2. CemenoB, M.H. Xumus [DnextponHslil pecypc]: yueonuk / CemenoB WU.H., Ilepdunosa
nJ. - CII6.: XUMU3IJAT, 2016. - 656 c. - DOBC «IPRbooks» - Pexum nocryma:
http://www.iprbookshop.ru/49800

3. Uanos, B.I'. OcHoBbl xumuu [DnekTpoHHBINH pecype]: yuebnuk / B.I'. WBanos, O.H.
I'eBa. - M.: KYPC: UHOPA-M, 2019. - 556 c. - ObBC «Znanium.com» - Pexum nocryma:
http://znanium.com/catalog/product/1022478

4. HposznoB, A.A. Heopranumdeckas xumusi [DIEKTpOHHBIN pecypc]: yueOHOe mocodue /
A.A. Ipo3nos. - CaparoB: Hayunas kuura, 2019. - 158 c. - OBC «IPRbooks» - Pexxum nocrymna:
http://www.iprbookshop.ru/81031.html

5. Endumos, B.W. OcHoBbI 0011e# xumMuu [ DneKTpoHHBIN pecypc]: yueOHnoe nmocoodue / B.U.
Endgumos. - Mocka: UH®PA-M, 2015. - 256 c. - OBC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=469079

6. MapteiHoBa, T.B. Heopranmueckass xumusi [DnekTpoHHBINH pecypc|: yueOnuk / T.B.
MaprteiHoBa, .M. Cynonuukas, HO0.C. Areesa. - MockBa: UTH®PA-M, 2018. - 336 c. - ObC
«Znanium.comy» - Pexxum noctyna: http://znanium.com/catalog/product/940420

8.2. lonoiHMTE/ILHAS JIUTEPATYPaA

1. Endumos, B.W. OcHoBbI 00111e# XUMUH [ DIEKTPOHHBIN pecypc]: yuebnoe nmocobdue / B.1.
Endumos. - Mocka: UH®PA-M, 2015. - 256 c. - OBC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=469079

2. Mudraxona, H.III. O6mas u HeopraHudeckas XuMus [ DJIEKTPOHHBIN pecypc]: yaeOHoe
nmocooume / H.III. Mudraxosa, T.II. TlerpoBa. - Kazanp: Ka3zanckuii HalMOHAIBHBIN
HCCIeA0BATENbCKUN TeXHOoTnYeckuid yauBepcutet, 2017, - 408 c. - OBC «IPRbooks» - Pexum
noctyna: http://www.iprbookshop.ru/80237.html

3. CemenoB, N.H. Xumus [Onextponnsiii pecypc]: yueobnuk / Cemeno WU.H., Ilepdunosa
nJ. - CII6.: XUMU3IJAT, 2016. - 656 c. - DOBC «IPRbooks» - Pexum nocryma:
http://www.iprbookshop.ru/49800

4. JlaGoparopHble pabOThl MO XUMHM [DJIEKTPOHHBIM pecypc]: MeToJ. mocolue Juist
CTYIIEHTOB | Kypca MHXEHEPHBIX cliennaibHocTel Bcex hopm oOyuenus / [coct.: T.W. Cunopuna,
M.U. Cranbnas, A.W. basros]. - Maiikom: A.A. I'puropenko, 2010. - 50 c. - Pexxum nocryma:
http://mark.nbmgtu.ru/libdata.php?id=1000072017

8.3. UndopManiHOHHO-TEJIEKOMMYHHKALIMOHHBIE pecypchl ceTH «MHTEpHET»

1. O6pazoBarenbubiii moptan GI'BOY BO «MI'TVY» [Dnexrponssiii pecypc]: Pexum
noctyna: https://mkgtu.ru/

2. Hayynas oanektponHass Oubnuoteka www.eLIBRARY.RU - Pexum pocryna:
http://elibrary.ru/
3. DneKTpOHHBII KaTaJior O6ubnMoTeKn — Pexum JOCTyna:

//http://lib.mkgtu.ru:8004/catalog/fol2

4. EnmHOe OKHO JoOCTyna K oOpa3oBaTelbHBIM  pecypcam: Pexum  jgocryma:
http://window.edu.ru/

5. becnunatnas anekrponHas Oubnmnoreka onnaiiH «Enunoe okno» http://window.edu.ru/

6. denepanbHas 3JIEKTPOHHAs MEAUIMHCKAs OonbmmoTeKa MunucrepcTBa
3npaBooxpaneHnus Poccuiickoit @eaepanuu www.femb.ru, http://193.232.7.120

7. Hayanas snextponnas oubnmoreka «Kubepnenunkay https://cyberleninka.ru/



9. MeToauyeckune yKazaHus JJsi 00y4aroIuXxcsi M0 OCBOCHUIO THCHMILIUHBI (MOYJIs1)

OO61re BOTpOCHl OPraHU3alluy U3YYEHUS TUCITUTIIINHBI.

Ha u3ydeHune qUCHUIUIMHBI COTJIACHO yueOHOMY IUUIaHY Ha 0uHOU (popme 0OyueHus OTBOAUTCS
144 ygaca, u3 Hux 51,35 KoHTaKTHBIX YacoB, 57 vacoB npuxoautcs misi CPC. KonTakTHble Yachl
nmoapa3AensaroTcs: Ha Jiekiuu (17 gacoB), maboparopHsie padoThl (34 4acoB) M KOHTaKTHas paboTa B
nepuon arrectanuu (0,35 wacoB). Ha 3aounoti hopme obyuenus n3ydeHuro TUCHUTIIIUHBI COTIIACHO
yueOHOMY IutaHy oTBoauTcs 144 wvaca, u3 Hux 14,35 koHtakTHbIX yacoB u 121 uwac mus CPC.
KoHTakTHbIe Yackl mojpa3fenstorcs Ha Jiekuuu (6 4acoB), J1abopaTopHble paboThl (8 4yacoB) u
KOHTaKTHas pabota B nepuoj arrectanuu (0,35 yacos).

N3yuenne xypca TpeOyeT NOCEHICHHUS JICKIUH, aKTUBHOW pabOThl Ha 1ab0paTOpPHBIX
3aHSTUSIX, BBIIOJIHEHUS BCEX YUeOHBIX 3a/JaHUl IpenojaBaTesis, O3HAKOMJIEHUS C OCHOBHOM M
nononHuTenbHOU JurepaTypoir, CPC. Bo Bpems JeKuMM CTYyAEHT JOJDKEH BECTH KpPAaTKHi
KoHcrekT. Pabora ¢ koHcmekToM sekiuil npeamnonaraer B pamkax CPC mpocMoTp KOHCHEKTa
(>kenmaTeNbHO B TOT K€ JEHb Mnocie 3aHsTuil). Heo6XxoauMo OoTMETUTh MaTepuaibl KOHCIEKTa,
KOTOpbIE BBI3bIBAIOT 3aTpynHEHUs Ui moHuMaHus. [Ipu sTom oOyuarouiuiicss TOJKEH cTrapaTbCes
HaWTH OTBET HA 3aTPYJHUTENbHBII BOIIPOC, UCIONIb3YysSd PEKOMEHI0BaHHYIO JuTepaTypy. Eciu emy
CaMOCTOSITENIbHO HE y/aJ0Cch pa3o0parbcsi ¢ MaTepuaioM, HE0OX0AUMO cHOPMYIMPOBATh BOIIPOCHI
U o0paTUThbCAd K NPENoAaBaTeN0 Ha KOHCYJAbTAalMU uiu Ompkaimeil nexuuu. OOywaroniemycs
HEOOXOJIMMO PETYJISIPHO OTBOJUTH BpeMs Ul MOBTOPEHMSI IPONIEHHOIO MaTepuana, MpoBepss
CBOM 3HAHMS, YMEHHUS U HaBBIKU M0 KOHTPOJIBHBIM BorpocaMm (B nipenenax Bpemern CPC).

[IporpamMmoii mpeaycMOTpEH J1a0OpaTOPHBIM MPaKTUKyM. YTIyOJeHHME U KOHKpPETU3aLUs
3HAHUN MPOU3BOJUTCS MPH €ro npoBeAeHUU. HeoOXoIuMbIM yCIOBUEM SIBISIETCS. CAMOCTOSATEIbHAS
paboTa CTYIEHTOB C WCIIOJB30BAHMEM HAIVBIIHBIX TMOCOOMH, HEO0OXOAMMOM TEXHUUYECKOU
JNOKYMEHTauu U jureparypbl. Kaxknoe 3aHsTue ocHaIlaercss IUAAKTUUYECKUMU MaTepuaiaMu:
iakaTamu, cxemamu. OCHOBHas LieJb IMPOBEIEHUS ATHX 3aHITUH — (OPMUpPOBaHUE y CTYICHTOB
AQHAJIUTUYECKOTO, TBOPUYECKOIO MBILUIEHUS] MYyTEM MPUOOPETEHUs MPAKTUYECKUX HABBIKOB.
JlaGoparopHble 3aHATHS BBIIOJHSIOT CIEAYIOUIUE 3aaud: CTUMYJIUPYIOT PEryjsipHOE HU3ydeHHE
PEKOMEHJOBAHHON JUTEpaTyphl, @ TaKXKe BHUMATEJIbHOE OTHOILIEHHE K JIEKIIMOHHOMY KYpCY;
3aKpEIUISIOT 3HAHMS, MOJydeHHbIE B Ipoliecce JIEKUHOHHOTO OOy4YeHHS U CaMOCTOSITENIbHOM
paboThl HAJ JIUTEPATYpOH; PACIIUPAIOT O0BEM MPOGECCHOHATHHO 3HAYMMBIX 3HAHWM, YMEHUH,
HABbIKOB; MO3BOJISIIOT MPOBEPUTH MPABUIBHOCTh paHEe MOJIyYEHHBIX 3HAHUN; IPUBUBAIOT HABBIKU
CaMOCTOSITEJIBHOTO ~ MBILIUIEHUS,  YCTHOTO  BBICTYIUIEHMS;  CIIOCOOCTBYIOT ~ CBOOOJHOMY
ONEPUPOBAHUIO TEPMUHOJIOTHEHN; MIPEIOCTABIISIIOT MPENOAaBATEN0 BO3MOXKHOCTh CHCTEMaTUUYECKH
KOHTPOJMPOBaTh YPOBEHb CAMOCTOSITENIbHOM pabOThl CTYACHTOB. YTIIyOJ€HHE M KOHKPETH3aLHs
3HAHUN MPOU3BOAUTCA MPHU MPOBEACHUH J1a00OpaTOPHBIX paboT. OCHOBHBIM METOJIOM IPOBEICHUS
3TUX 3aHATUHN SBJSIETCS CaMOCTOATENbHAsE paboTa CTYIEHTOB C HCIIOJIb30BAHHEM J1a0OpaTOPHOTO
000py/I0BaHUs, HAIJISIHBIX MTOCOOUM, HEOOXOAUMON TEXHUYECKOW TOKYMEHTAlUU U JINTEPATYpPHI.
Kaxxnoe 3ansTHe OCHAIaeTCs AUJAKTUIECKUMU MaTepuaiamMu: Iiakatamu, cxemamu. CoaepxaHue
nabopatopHbIx 3aHaTuil pukcupyercs B PI1J] B pasznene 5.5, Hacrosiel mporpaMmmsl.

[Ipu moAroToBKe K SK3aMEHY B JONOJHEHHUE K U3yUYEHUIO0 KOHCIEKTOB JIEKLHH, HEOOXO0AUMO
MOJIb30BAThCSl  YUEOHOW IJUTEpaTypod, pPEKOMEHIOBAHHOW K Hacrosmend mnporpamme. Ilpu
MOATOTOBKE K 3K3aMeHY HEOOXOUMO U3YUUTh TEOPHIO: ONPENEICHUs BCEX MOHIATUIH U 3aKOHOB J10
COCTOSIHUSI TIOHUMAaHUSl MaTepuajla U CaMOCTOSITEIbHO PEIINTh IO HECKOJIbKY THUIIOBBIX 3ajau U3
Kaxxaoi tembl. [Ipu pemenuu 3agad Bcerga HEOOXOIUMO YMETh Kaue€CTBEHHO MHTEPIPETHPOBATH
UTOT pelleHusl.

CamocrosrensHas padota cryaeHtoB (CPC) mo nucuuminHe Urpaer BaXHYIO POJib B XOJI€
BCEro y4eOHOro mporiecca. MaTtepuaiibl 1 METOIMYecKue pexomeHmanuu s odecneuenuss CPC
TOTOBSTCS IIPEIOAABATEIEM U BBIIAIOTCS CTY/ACHTY MIperoiaBaTeneM U OMOIuOTEKOM.



10. Ilepeyenb HMH(POPMAUMOHHBIX TEXHOJIOTHM, HCIOJb3yeMbIX NPH OCYILIECTBJIECHUH
00pa30BaTeJILHOI0 MpoOLECcca MO AUCHUIVIMHE (MOIYJII0), BKJIKYAS NepevYeHb MPOrpaMMHOI0
o0ecrieyeHus1 1 MHPOPMAIMOHHBIX CIIPABOYHbIX CHCTEM (IIPU HEOOXOAMMOCTH)

NudopmanmionHble TEXHOJOTHUH, HCIOJb3yeMble MPHU OCYIIECTBICHUH 00pa30BaTEIBHOTO

npoliiecca mo AUCIUILIMHE TO3BOJISIIOT:
- OpraHu3oBaTh Mpolecc 00pa3oBaHUs

yTeM BU3yaJlM3allMM H3ydaeMod HHGpopMaluu

MIOCPEJICTBOM HCIIOJIb30BAHUS [TPE3EHTALNH, y4eOHBIX (PHIIBMOB;
- KOHTPOJIUPOBATh PE3y/IbTaThl O0yYEHHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS;

ABTOMATHU3UPOBATH PacuCThL

AHAJIMTHYCCKUX

MoKazareyne, MNpeayCMOTPEHHBIE

[IPOrpaMMOi Hay4HO-UCCIIE0BATENbCKOM pabOThI;
- aBTOMATH3WPOBAaTh IMOWCK HH(POPMALMUA TIOCPEACTBOM MCIOJIB30BAHUS CIPABOYHBIX

CUCTEM.

10.1. IlepeyeHb He0OXOAMMOI0 MPOrPAMMHOI0 OOecrieYeHUs

HaumenoBanue MnporpaMMHoOro oﬁecneqeﬂml,
NMPOU3BOAUTEID

PexBU3NTHI NOATBEPKIAIOIIET0 TOKYMEHTA
(Ne iMueH3uH, 1aTa NIPUOOPETEHUSI, CPOK
aefcTBUSA)

Microsoft Office Word 2010

Howmep npoaykra 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

VII BO v22.4.73, 01 17.11.2017

Kaspersky Anti-virus 6/0 No  smumensun  26FE-000451-5729CF81  Cpox
nmunen3uu 07.02.2020

Adobe Reader 9 becmiatao, 01.02.2019,

OCWindows7 IlIpodeccuonansuas, MicrosoftNe  00371-838-5849405-85257,  23.01.2012,

Corp. GeccpOUHBIi

VLC Media Player, VideoLAN 01.02.2019, cBo6O1HAST TUTIEH3HS

7-zip.org GNU LGPL

Inkscape-  mpodeccuonanbpHbli  BeKTOPHBIHCBOOOAHO pacmpocTpansemoe [10

rpaduueckuii penakrop ans Linux, Windows y
macOS.

GNU GENERAL PUBLIC LICENSE Version 3,
29 June 2007

Oducubiii naker WPSOffice

CBo6oaHo pacmpoctpansemoe [10

GIMP- pactpoBblii rpapuueckuil peJakTop s
Linux, Windows

CBo6oaHo pacmpoctpansemoe [10

CrannapTHas OO6urecTBeHHAs Jluniensusy
GNU(GNUGPL), omybnukoBanHas ®DoHI0M
cB0O0HOTO NTporpamMmmHoro obecrneuenus (FSF)

QGIS- reorpaduueckas nHpopmMaloHHas]
cucrema (I'MIC)

[lpomsBoautens:  DOHA 1O  OTKPBITOMY]
reONpPOCTPAHCTBEHHOMY IPOrPaMMHOMY]

ob6ecnieuennio (0OSGeo)

CBoboaHo pacmpoctpansemoe [10
GNUGeneralPublicLicense.

Autodesk AutoCAD- [Ipodeccuonanproe  I10]
it 2Du 3DnipoextupoBanus

[IpousBoaurens: Komnanus Autodesk

YueOHas Bepcus

3D

Autodesk 3DMAX- I[Iporpamma i
MO/ICTTMPOBAHUS, aHUMAIIMU ¥ BU3YyaJIN3alluu
[IpousBoaurens: Komnanus Autodesk

YueOHas Bepcus

OracleVMVirtualBox- nporpaMMHbIi NPOJTyKT]
BUPTYyAJIHU3allU JJIs4  OIICPALIMOHHBIX CHCTCM|
Microsoft Windows, Linux, FreeBSD, macOS,
Solaris/OpenSolaris, ReactOS, DOS u apyrux
[IpousBoaurens: Oracle

YHuBepcanbpHas ooOuienoctynHas aunensus GNU




10.2. IlepeyeHb He0OXOAMMBIX HH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Kaxnpiit oOyyaromuiicst B TeueHue Bcero nepuoga oOyueHus: odecrneyeH HHAMBUIYalbHbIM
HEOTPaHUYECHHBIM JIOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM:

1. DnekrpoHHas OoubnroTevHast cucrema «Koncynbrant CTYJCHTa»
(http://www .studentlibrary.ru/)

2. DnextponHas oubnuoreynas cucrtema «IPRbooksy (http://www.iprbookshop.ru/)

3. DnexrponHas 6ubnuoreunas cucrema «ZNANIUM.COM» (http://www.znanium.com).

Jliia obyuaronuxcst obecrieyeH 10CTyn (yJaJIeHHbIH TOCTYI) K CIEAYIOUIUM COBPEMEHHBIM
npodeccHoHaTbHBIM 0a3aM JaHHBIX, HH(OOPMAIIMOHHBIM CIIPABOYHBIM U IOMCKOBBIM CHCTEMaM:

1. Koncynwrant I[lmtoc — cipaBounas mpaBoBas cuctema (http://consultant.ru)

2. Web of Science (WoS) (http://apps.webofknowledge.com)

3. Hayunas snextponnas oudnuorexa (HOb) (http://www.elibrary.ru)

4. Dnexrponnas bubnuorexka duccepramuii (https://dvs.rsl.ru)



11. Onucanne MaTepuaJbLHO-TEXHMYECKOiT 6a3bl, HEOOX0IUMOIi /ISl OCYIECTBIIEHHSI 00Pa30BaTEIbHOI0 MPOIECca MO TUCHUTIIIHHE (MOIYJTIO0)

HaumenoBanus crienuaabHBIX
IOMEIIEHUN U MOMENIEHUHN I
CaMOCTOSATEIHHOU PabOTHI

OCHAIIEHHOCTh CIIENMAILHEBIX IIOMEIEHHI
Y ITOMEILEHMI 711 CAMOCTOSTEILH O
paboTHI

[Tepeyens JIMIIEH3MOHHOTO MTPOTrPAMMHOTO o0ecriedeHUs. PeKBU3UTHI
MOJITBEPKIAIOIIETO JOKYMEHTA

CroenuaibHbIe OMENIEHUS

JlaGopaTopus aHATUTHICCKON XUMHH
kadenpbl XuMuu, QUMK U HU3HUKO-

XHUMHUYCCKHX METOA0B HUCCICIJOBAHHUA:

a. 302.

JlabopaTopus obmieii u
HEOPraHUYECKON XUMHH Kadeapsl
XUMHH, QU3UKH 1 PU3HKO-
XUMHUYECKUX METOJIOB HCCIIETOBAHUS
¢ mpenaparopckoit: a. 303, a. 304.

VYuebHast MeOellb: CTOJIBI, CTYJIbA, 10CKa
U1l TMCbMa MEJIOM; JJab0opaTOpHbIE CTOJBI,
mkadel, HATJISAIHBIC TOCOOUSI, PEAKTHUBBI,
000pyI0BaHME - BECHI TEXHUUECKHUE, BECHI
aHAIMTUYECKHE, aBTOMAaTUYECKHI
TUTPATOP, POTOPHBIN HCTIAPUTED,
MarHuTHas Memaika, pH-metp,
CYHIMJIBHBIN 1mKad, yabTpa3ByKoBas OaHs
VYuebHast MeOellb: CTOJIBI, CTYJIbA, 10CKa
U1l TMCbMa MEJIOM; JJab0paTOpHbIE CTOJBI,
BBITSDKHOM 11Kad), MOWKa, ClIpaBOYHAS
JUTEpaTypa, HarjsIHble 10COOus,
pEaKTHBBI, 00OPY/IOBAHHE - BECHI
TEXHUYECKHE, BECHI IIU(PPOBHIE,
aBTOMATHYECKHI TUTPATOP, MATHUTHAs
Memanka, pH-meTp, ananuzatop
BOJIbTAMIIEPMETPUUECKUN, TEPMOCTAT,
yIIbTpa3ByKoBas OaHs, IeHTpudyra,
JUCTUIUISITOP, TOTEHITMOCTAT.

1. Cornamenwue (MOAMMCKa) Ha TIPOrPaMMHBIE IPOAYKTHI KOMITAHUU
Microsoft mis rocyaapcTBEHHBIX 00pa30BaTENbHBIX YUPEKICHUMA
(MicrosoftOpenValueSubscriptionEducationSolutions Agreement No
V8209819.). [Taker BkItO4YaeT B ceds BECh CIEKTP MPOrpaMm
(omeparnuonHbIe cucTeMbI pa3Horo kimacca, CYB/I, cpencrea
pa3paboTKH, OPHUCHBIN MaKeT).

2. Antusupychusle nporpammsbl: KasperskyEndpointSecurity - No
munen3un 17E016012813174640772. KonuaectBo: 400 pabounx
mect. Cpok aeiictus 1 rog.

ITomenennst st CaMOCTOSTENBHON pabOTHI

B kauecTBe nmoMeleHun ais
CaMOCTOSITEIbHOM paboThl MOT'YT
ObITh: MynbTumeuitHas
naboparopus a.228, yi.
ITepBomaiickas, 191, 2 stax;
YUTAIbHBIA 3aT;

yi. [lepBomaiickast, 191, 3 srax.

KomnbroTepHslii kiacc Ha 8 nocadounsix
Mecm, OCHAIIICHHBIA KOMITBIOTEPaMH C
BbIX0/10M B MHTEpHET, 1ab0paTOpHBIM
000pyI0BaHHEM, HATJISTHBIMU
MOCOOUSIMU, CIIPABOYHOM JINTEPATYPOIl.
Yuransusiit 3. [lepeHocHoe
MyJIbTUMEAUNHHOE 000PYI0BaHHUE,
KOMIBIOTEPHI Ha 15 nocadounvix mecm,
OCHAIIIEHHBIN KoMIbloTepamMu Pentium ¢
BBIX0/I0M B MIHTEpHET, yueOHO-
METOAMYECKON JIUTEPATYPOU.

CBoboaHo pacmpocTpansemoe (becriaTHoe He Tpedyroiee
JMIICH3UPOBAHUS ) IPOrPaMMHOE 00eCIieueHUE:

1. Omnepanuonnas cuctema Ha 6ase Linux;

2. Oducnsiii naker OpenOffice;

3. I'padmuecknii maket Gimp;

4. Bexkropuslii penaktop Inkscape;

AnTtuBupycuasie nporpammsel: KasperskyEndpointSecurity - Ne
munensun 17E016012813174640772.

KomuuectBo: 400 pabounx mect. Cpok neiictBust 1 rox.




JlonoiHeHHsI ¥ U3MEHEHHUsI B padoyeid mporpamme
3a / yueOHbIi roj

B pabouyto nporpammy

(HaMeHOBaHUE AUCLUILIHHBI)

U1 HallpaBJIeHUs (CHEeHalbHOCTH)

(HOMep HarpaBJIeHHUS)

BHOCATCA CIICAYIOIIHUE JOITOJIHCHHA U U3MCHCHUS:

HOHOJ’IHGHI/IH 1 U3MCHCHMHS BHEC

(momxHOCTH, ®.N.O., MoaNUCH)

Pabouas mporpamma nepecMoTpeHa u 0100peHa Ha 3acefaHuu Kadeaps

(HanmeHoBaHuE Kadeapol)

« » 20 1.

3aBenyromuii kadenpoit

(moamnuce) (®.1.0.)



