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1. HEJIX A 3AJIAYM JTUCITUTIJINHBI

1.1. Heau aucuumjMHbl - obecreueHue (PpyHIaMeHTATbHON XUMHUYECKOM
IIOJICOTOBKH, IO3BOJIAIOIICH OYIYIIMM CIICIIHAIMCTaM OPHUEHTHPOBAThCS B HAy-
HO- TEXHUYECKOW MH(OPMAIIUH, HCIIOIb30BaTh XMMHUYECCKUEC MPUHIIUITBI i 3aKOHBI
U1l POPMHUPOBAHUS Y CTYJICHTOB OCHOB HAYYHOTO MBIIIJICHUSA, B TOM YHCIIC: I10-
HAMAaHUIO TPAHUI] TPUMEHUMOCTH XUMUYECKUX TMOHATHA U TEOPH; YMEHHUIO OIle-
HUBATh CTEMEHb JOCTOBEPHOCTH PE3yJbTATOB TEOPETUUCCKUX M IKCIIEPUMEHTAIb-
HBIX HCCJICJIOBAHHI, YMEHUIO TJIAHUPOBATh XUMUYECKUA U TEXHHUUECKHUH JKCITe-
PUMEHT 1 00pabaThIBaTh €T0 PE3YJIBTATHI C HCIOIB30BAHINEM COBPEMEHHBIX METO-
JIOB

1.2. 3az[atm OCBOCHMA JUCHHUIIVIMHBI: OCBOCHHC OCHOBHBIX XHMMHYCCKHUX
3aKOHOB, U IIPCACIIOB IIPUMCHUMOCTH 3THUX 3aKOHOB JJII TCOPCTHYCCKOI'O U OKCIIC-
PHUMCHTAJIBHOI'O HUCCIICAOBAHUA HpO(bGCCI/IOHaJIBHBIX 3aa4; U3YUCHHUC HA3HAYCHUA
" IIPUHOUIIOB I[GﬁCTBPISI OCHOBHBIX XMMHYCCKHX MCTOIOB, HpI/IO6peT€HI/Ie HaBbI-
KOB pa60T1>1 C U3MCPUTCIIbHBIMU HpI/I60paMI/I N MHCTPYMCHTAMU, HpI/IO6peT€HI/I€
HAaBBIKOB MOACIIMPOBAHNA XUMHUUYCCKHUX IIPOLICCCOB U SIBJICHUM

2. MECTO JUCHHUIIYIMHBI B CTPYKTYPE OIIOII
Juctnpmouaa b1.011 «XuMusy) OTHOCHTCS K JUCIUAIUIMHAM 0a30BOM 4acTH
oimoka b1.

3. IEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCHUIIJIIMHE
[Ipotiecc n3ydeHus: TUCIUTUIMHBI « XUMHUsD» HampaBlieH Ha (OPMHUPOBAHUE
CIEAYIOIMNX KOMIIETCHIIUM:
OIIK-3 - CnoocobeH  OpUMEHSTh  COOTBETCTBYIOIIMKA  (DU3HKO-
MaTEeMaTUYECKUI armapar, METO/Ibl aHAJIM3a U MOJICTUPOBAHUS, TEOPETUIECKOTO U
HKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS IPU PEIICHUH MPOGECCHOHAIBHBIX 33124

Pe3yabTaTrhl 00y4eHus, XapaKTepU3yIOLIUe

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETEHUIMH

OIIK-3 3HATh OCHOBHBIE TEOPETUYECKUE MPEACTABICHUS O CTPOE-
HHUM aTOMa, O MPUPOJAE XMMHUUYECKOM CBA3U B MOJIEKYJIAX,
3aBUCUMOCTh XUMHUYECKUX CBOMCTB BELIECTB OT UX CTpPOE-
HUSI, 3aKOHbl XMMHYECKOW TEPMOJWHAMHUKHA U KHUHETUKH,
PacTBOPBI, OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMH-
YECKUX, DJJEKTPOXMMUYECKUX MPOLECCOB, NPAKTUYECKHU
BOKHBIX 11 TEXHOJOTMYECKOTO TPUMEHEHHS B mpodec-
CHOHAJIBLHOM JIESITCIbHOCTH.

YMmers, IIPUMEHSIA COOTBETCTBYIOLIUN buznko-
MaTEeMaTUYECKUM amnmnapar, METOAbl aHajau3a U MOJEIUPO-
BAHUA XMMHMYECKUX IPOLECCOB, PELIATh TUIIOBBIC XUMUYE-
CKHE 3aJa4H.




Buaaners HaBBIKAMM IMPOBEACHNA XUMHYCCKOT'O OKCIICPH-
MCHTa U O6pa6OTKI/I CT0 pC3yJIbTAaTOB, HABBIKAMHU UCIIOJIb-
30BaHHA COBPCMCHHBIX I/IH(i)OpMaHHOHHBIX TEXHOJOTUH

4. OFBEM JJUCIUIIJINHBI
OO6m1ast TpPy10€MKOCTh JUCHUIUIUHBI « XUMHUS» COCTABIISIET 3 3.€.
Pacnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHITUA

ouyHas popma o0OyueHust

. Bcero | Cemectpsbl

Buner yueGHoM paboTh HACOR >
AyIUTOpHBIE 3aHATHS (BCEro) 36 36
B Tom uncie:
Jlexkumn 18 18
JlabopaTopusie padotsl (JIP) 18 18
CamocrosiTesibHast padoTa 72 72
Bupl mpoMeKyTOYHON aTTECTAIUU - 3a4ET + +
OO6mas Tpy10€MKOCTh
aKaJeMHUYECKHE Yachl 108 108
3.€. 3 3

5. COAEPKAHUE JUCIHHUIIJIMHBI (MOAY JIs)

5.1 Coneprxkanue pa3aesioB JUCHMILUIMHBI M pacinpe/iejieHue TPy10eMKO-
CTH 110 BUIAM 3aHATHH

o4Has popma 00ydeHust

Ne
/11

HaumeHnoBaH#e TeMbI

Coneprxanue paszena

Jlekig

JIab.
3aH.

CPC

Bcero,
yac

1

OCHOBHBIE TOHATUA
U 3aKOHBI XUMHUU

OCHOBHbIE TOHATUS M 3aKOHBI XMMHHU.
Kiaccel HeOpraHn4eKux COeMHEHHUI.

12

18

Crpoenue aToma.
Ilepuoauueckas
CHUCTEMA DJIEMEHTOB
J.M.MenneneeBa

SnepHas monens aroma. JIBolcTBEHHAs
pupoja 31eKTpoHa. KBaHTOBBIE Uncia.
Atomuble opOutanu. Tpu mnpuHIMIA
pacnpeiesieHusl dJIEKTPOHOB B aroMax.
[lepuoanueckass cuctemMa 3JIEMEHTOB
AWM. MenneneeBa U dIEKTpOHHAs
CTPYKTypa aTOMOB.

12

16

XHUMHU4YECKas CBA3b

KBaHTOBO-MEXaHUYECKHE IIPECTaBIIE-
HUSL O MEXaHU3Me 00pa3oBaHUSl XHMHU-
YECKOW CBSI3U: METOJI BAJIEHTHOM CBSI3U
(MBC) u MeTon MOJEKyIsIpHBIX OpOU-
taneit (MMO). Peakuumn okucieHusr —
BOCCTAHOBJICHHS.

12

18

OCHOBHBIE 3aK0OHO-
MEPHOCTH XUMHUYEC-
CKHUX MPOIIECCOB

OCHOBBI XMMHYECKOH TEPMOJUHAMUKU:
1" 3aKoH TepMOAMHAMHUKH BHyTpeH-
HsIs DHEPrus. DHTAIBNNA. TepMOXUMHSL.
2°" 3akon TEPMOJAVHAMUKHA. DHTPOIUSI.
TepMoauHaMuYeCcKUe IOTEHUUAIbl -
KPUTEpPUN HANpPaBICHHOCTH XUMHUYE-
CKUX peakuuid. XMMHYECKass KUHETHKA

12

20




U XUMHYECKOE DPaBHOBECHE: CKOPOCTh
XUMHYECKUX PEaKIUii, 3aBUCUMOCTH OT
KOHIICHTPAIlUU, TEMIIePaTyphl. XHMH-
YeCKOe paBHOBECHE M €ro CMEIICHHE
(mpunnmn Jle — [laTensbe).

5 JlucriepcHbie Knaccugpukanuss u oOmue cBoiicTBa
cuctembl. PacTBopsl. [pacTBopoB. 3akonsl Payns u I'eHpwu.
CnenctBus 3akoHoB Payns. Ocmoruye-
CKO€ JaBjieHHE. PacTBOpPBI 351€KTpOIIH-
ToB Peaknum oOmeHna B pacTBopax| 2 2 12 16
3NIEKTPONIUTOB. VMOHHOE Ipou3BeneHue
BOAbl. BomoponHbiii mokasarens. [Ipo-
U3BEJICHUE PacTBOPUMOCTU. ['maponus
COJIEH.

6 I'anpBannYecKkue 31€MEHThI: BO3HUKHO-
BCHHE JIBOMHOIO SJICKTPUYICCKOTO CJIOSA;
paBHOBGCHLIfI SHGKTpO,Z[HLIfI IIOTCHI KA
XUMHNYCCKUEC U KOHLICHTPAIIMOHHBIC
TaJJbBAHUYCCKUC 3JICMCHTbBI BJICKTpO—

4 4 12 20
nm3: 3akoHbl Dapaje, KaToAHbIE U
aHoJHBIE Mpoliecchl. Ob1IMe CBOMCTBA
MetaioB. Koppo3us xumuueckas u
3JEKTPOXUMHYECKas. 3aluTa METaJIOB
0T KOPpPO3HUH.
Htoro 18 18 72 108

5.2 llepeyeHnb JadopaTOpHbIX padboT
1. OCHOBHBIE ITOHATHSA U 3aKOHBI XUMHUU. Kitaccel HCOPTaHUYCCKUX COGI[I/IHGHI/II\/II.

2. 3aKOHOMEPHOCTH M3MEHEHHS XMMHYECKUX CBOMCTB DJIEMEHTOB U MX COEIAWHEHUH B
rpymnmnax u nepuojax nepruoguueckoi cucreMbl. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

3. KuHeTrKa XUMUYECKHMX PEAKIUM M XMMUYECKOE PABHOBECHE

. Peakiiun oOMeHa B pacTBOpax 3J1€KTPOJIUTOB.

4. TanbBaHUYECKHE DIIEMEHTBI. DIIEKTPOIIH3.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTtBeTcTBUM ¢ y4eOHBIM IUIAHOM OCBOCHME AMCLUUIUIMHBI HE TPEy-
CMaTPHUBAET BBIIIOJIHEHHE KypCOBOro MpoeKTa (paboThl) WM KOHTPOJIbHON pado-
ThI.

7. OUEHOYHBIE MATEPHUAJIBI J1JIs1 ITPOBEAEHUSA
MMPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JAUCHUIIJIMHE

7.1. Onucanue noka3aresjieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEeHUM I
HA Pa3JIMYHbIX 3Tanax ux opMupoBaHUs, ONIMCAHHUE IIKAJ OLIEHUBAHUS

7.1.1 DTan Tekyumero KOHTpPOJIst

Pe3ynpTarel TEKymIEro KOHTPOJS 3HAHUM U MEXCECCUMOHHOW aTTeCTaluu
OLICHUBAIOTCS MO CIEAYIOLIEH CUCTEME:

«aTTECTOBaHY;

«HE aTTECTOBaH».




Pe3yabTaTbl 00y4yeHus,

Komme- XapaKTepusyouue Kpurepuu
ATTecTOBaH He arrecroBan
TeHIHUS copmMHpPOBAHHOCTL KOM- OlleHUBaHHUSA
neTeHIuu
OIIK-3 3uarh OCHOBHbIE Teope-| CBOeBpeMeHHOE BHIIOTHEHHE | Brimonnenne padot B | HeBeimonueHune pa-
THYCCKHE  NpPCACTaBiC-|  abopaTOPHBIX pabOT. AK- | CPOK, IPELYCMOTPEH- | OOT B CPOK, Ipery-
HHSL O CTPOCHHUM aTOM3, Of - rppyas paboTa Ha nabopa- | HbIA B paboYUX MPO- | CMOTPEHHBIH B pabo-
TIPHPOAC — XHMITICCKOH TOPHBIX 3aHATHAX rpammax YUX MPOrpamMmax
CBA3HU B MOJIEKYJIax,
3aBUCUMOCTb XUMHYC-

CKHX CBOWMCTB BEIIECTB
OT UX CTPOEHHMS, 3aKOHbI
XUMHUYECKOM  TepMOJHU-
HAMHKM W KHHETHKH,
pacTBOpBIL, OCHOBHbBIE
3aKOHOMEPHOCTH TIpOTe-
KaHMs XUMUYCCKHUX,
JIEKTPOXUMHYIECCKUX

MPOIIECCOB, MPAKTUIECKH
BaKHBIX /I TEXHOJIOI'H-
YEeCKOro TMPUMEHEHHUs B

npoQecCHOHATTBHOM

JICSTEILHOCTH.

Ymers, npUMEHsIsi | AHATU3UPOBATh U IPUMEHSTh | Beimonuenue pabor B | HeBbimonHeHnue pa-
COOTBETCTBYIOLIUN XUMUYECKHE 3aKOHBI 1JIs pe- CPOK, IIpeIyCMOTpeH- | 60T B CPOK, Mpeay-

(I)I/ISI/IKO-MaTCMaTI/I‘Ie-
CKHUI armapar, MCETO-
JAbl aHaliu3a M MOJIC-
JIMPOBAaHUA XUMHYC-
CKHUX MPOLCCCOB, pc-
maTh THUIIOBBIC XHMH-
YCCKHUC 3a1a4yu.

HICHUA NPAKTUYCCKUX 3a4a4.

HBII B pabodux mpo-
rpamMMax

CMOTPEHHBIH B pado-
YHUX MporpamMMax

Brnaners HaBBIKAMHU
MPOBEACHUS XUMHUE-
CKOTO JKCIIEpUMEHTa
u 00paboTKH €ro pe-
3yJIbTaTOB, HAaBBIKAMH
HCIIOJIb30BaHUS co-
BpPEMEHHBIX  WH)OP-
MAaIMOHHBIX TEXHOJIO-
T

BeimosnHeHHEe KOHTPOJIBHBIX
paboT U TeCTOB

Brmmonuenue pabot B

CpPOK, IIPElyCMOTPEH-

HBIN B pabouyux mpo-
rpammax

Heprimonuenue pa-
00T B CpOK, TIpe/y-
CMOTpEHHBIH B pabo-
YHuX MporpaMmax

7.1.2 DTan npoMe;KyTOYHOT0 KOHTPOJISI 3SHAHU I
Pe3ynbrarhl mpoMeKyTOYHOTO KOHTPOJISI 3HAHUM OLIEHUBAIOTCS BO 2 CeMe-
CTpe JJIsl OYHOM (hOpMBI OOYUEHHS IO IBYXOaJUTbHON CUCTEME:
«3a4TEHO»
«HE 3aYTCHO»

Kommne-
TeHIUS

Pe3yabTaTbl 00y4yeHus,
XapaKTepH3yomue
¢(hopMHPOBAHHOCTD KOM-
neTeHIuH

Kpurepuu
OLlCHMBAHUS

3aureHo

He 3aureno

OIIK-3

3HATh OCHOBHBIE TEOpE-
TUYECKHE  TpeJCcTaBie-
HUSL O CTPOEHUU aToMa, O
MpUpOJIE  XUMHUYECKOH
CBS3M B  MOJIEKYJax,
3aBUCUMOCTb  XHUMHUe-
CKMX CBOMCTB BEIIECTB
OT MX CTPOEHHS, 3aKOHBI
XMMHUYECKOH  TEPMOJHU-
HAMMKHM W KUHETHKH,
pacTBOpBHIL, OCHOBHBIE
3aKOHOMEPHOCTH IIPOTE-
KaHus XUMHUYECKHUX,
IJEKTPOXUMHYECKUX

Tect

BrimosiHeHHE TecTa HA
70-100%

BrinosiHeHUEe MeHee
70%




MPOIIECCOB, PAKTHYECKU
B&XKHBIX JUISl TEXHOJIOTH-
YECKOTO TMPHMEHEHUS B
npoQecCHOHATBHOM
JIeSITEIIbHOCTH;

YMETh, TPUMEHSISI CO-
OTBETCTBYIOIINN  (H-
3UKO-MaTeMaTHICCKHI

Pemenue crangapTHBIX
MPaKTHIECKUX 3a/1a9

IIponemoncTpuposa H
BEPHBIN X0 peLICHUS
B OOJIBIIMHCTBE 3a1a4

3amaun He peIIeHBI

ammapar, MEeTO/Ibl aHa-
JaM3a U MOJEIHpOBa-
HHUSI XUMHUYECKHX
MpPOIIECCOB,  peIIaTh
THUIIOBBIE XHUMUYECKHE
3a/1a4u;

BIAJeTh  HaBbIkamu|Pernenne npukiaaHeix 3ama4 B |[IpogeMoHcTprpoBa H
OpPOBEICHUS XHUMHYC-|KOHKPETHOM MpeaMEeTHOM 06- | BepHBIil X0/ pelieHus
CKOTO 3KCIICpUMEHTa |macTu B GOJIBIIUHCTBE 33124
u o0paboTKu ero pe-
3yJIbTATOB, HABBIKAMH
HCTIONB30BAHUSI  CO-
BpEeMEHHBIX  UH(Op-
MAalHOHHBIX TEXHOJIO-
Uil

3az[aqn HC pCIICHBI

7.2 IlpuMepHBIil NepevYeHb OLEHOYHBIX CPeACTB (THIOBbIe KOHTPOJIb-
HbI€ 3aJJaHUAA WM HHBIC MaTepHualbl, HCOﬁXO}II/IMLIe OJd OIECHKH 3HaHI/II7[,
YMeHUIi, HABBIKOB U (MJIM) ONbITA JeATEJILHOCTH)

7.2.1 IlpuMepHbIil NepedyeHb 3aJaHMi /51 OATOTOBKU K TeCTHPOBAa-
HHUIO
. B mepeune ¢popmyn kucnot 1) HNO; 2) H,SO; 3) HBr 4) 2,4) H;PO4 5) HCI ykaxute Homepa
TeX, KOTOpbIE 00pa3yroT KHUCIbIe coiu. (2,4)
2. VKaxuTe, B KAKOM U3 IPUBEIECHHBIX PAI0B
1) CO,, SO, Al,O3
2) Ca0, N,0s, Al,O3
3) MgO, ZnO, Al,03
4) CO, NOz, F6203
BCE BEILECTBA B3aUMOJICHCTBYIOT CO Ienodamu. (1)
3. Vkaxure KBaHTOBOE 4ucjio 1) rimasHoe 2) opOuTanbHOe 3) MarHuTHOE 4) CHHMHOBOE,
YPOBEHBb KOTOPOTO B JIEKTPOHHOU 000JIOUKE aTOMa OMPEeNsieT YHEPTeTUUECKHi ypoBeHb. (1)
4. Jlnst aToMa ¢ HIeKTPOHHO# (OPMYIIOil BHEIIHAX SMEKTPOHOB 45°4p' YKasKHTe aTOMHBIN HO-
Mep sementa. (31)
5. YcraHoBuUTE MOCIIENOBATENBHOCTD PACIIONIOKEHUS COETMHEHMUI
1) K;0 2) MgO 3) CaO 4) SO; 5) Al,O3 1o yBenW4eHHIO MOISIPHOCTH XUMUYIECKON CBSI3H.
(4,5,2,3,1)
6. Ykaxure monekyny 1) CHy 2) BF; 3) CO 4) CO,, B KOTOPOI UMEOTCS sz-l"I/IGpI/I,[[HBIe opou-
tanu.( BF3)
7. Pacnonoxute crnenyroniue xumuaeckue dnmeMenTsl: 1) F 2) Na 3) C 4) O B mopsiike Bo3pac-
TaHud Ux nekTpooTpunareabHoctu. (Na, C ,0, F)
8. OnpenennuTs MOPAIKOBBIM HOMEDP B I1epruoIuuecKoil cuCcTEME SJIEMEHTA, UMEFOLIETO DIIEK-
TPOHHYIO CTPYKTYPY, BRIpakeHHYIo hopmyitoit: 15°2s*2p°3s*3p®3d’4s?. (23)
9. K xakomMy THUITy XUMHUYECKON CBSI3U OTHOCUTCS CBA3b MEXly aToMaMH B MoJiekynax: a) K1, 0)
Br,, B) metanna Sn. (a) noHHasi, 0) KOBaJEeHTHAs, B) METAJNTHYECKAS )
10. OnummTe YeTHIPEMS KBAHTOBBIMHU YUCIIAME CIIELYIOILYIO JJIEKTPOHHYIO CTPYKTYPY BaJ€HT-




Horo cinos artoma: 5d mn=5; 1I=2; m= -2, -1, 0, 1, 2;
mg=+1/2)

11. Hanmumure ypaBuenue nuccouuanu HCN. (HCN =H++CN')

12. U3 kakux coseir Pb(NOs),, Alr(SOq)3, CuSO4, AgNO3, ZnSO4- MeTaIIT MOKET OBITH BBITEC-
nen HukeaeM (Pb(NOs),, CuSO4, AgNO3)

13. Kyna cmectures paBHoBecue peakuu 2NO+0,=2NO; B pe3ynbTare yBEIUUEHHUS B CHCTEME
nasyienus. (B CTOPOHy MPAMOMN PEAaKIIUH)

14. Jna obparumoii peakuum CaCOs(x) <> CaO(kx) + COy(r); AH® = 177,5 xJx
yYKa)XHTE HaIpaBlieHUE cMelleHus: paBHoBecus (1 - BIeBo, 2 — BOpaBo, 3 - HE CMEIIaeTcs) Mpu
MTOBBIIICHUH TEMITEPATyphI. (BIIPaBO)

7.2.2 [lpuMepHbIi NepeyeHb 3aJaHUI 1JIA PellleHUus1 CTAHAAPTHBIX 3a-
aavg
[Ipu oxucnenuu 2 T IByXBaJIGHTHOTO MeTaiia oopazoBanock 2,8 r okcuaa. OnpeaenuTe Koau-
YECTBO MPOB3aUMO/ICMCTBOBABIIETO KUCIOPOJa M aTOMHYI0 Maccy Metasua. (0,8 r u 40)

2.B o6parumoii peakumu 2SO,(1)+0,(1)<>2S03(r) paBHOBECHE YCTAaHOBUIIOCH IIPH CIIEMYIOIIUX
KOHIIEHTpanusx Bemects (Moib/n): [O,] = 0,3; [SO;] = 0,7; [SO3] = 0,5. Berauicnute KOHCTaHTY
paBHOBecus peakiuu. (1,7)

3. BelunciuTe 3IEKTPOAHBIN MOTEHIHUANI IIMHKA, OIYIIEHHBIA B PACTBOP €r0 COJNU C aKTUBHO-

cThi0 HOHOB Zn” 0,001 Moms/11. (-0,85)

4. U3 2,0 r nByXBaJleHTHOTO MeTajia o0pa3oBanoch 2,8 T okcuaa. OnpeaenuTe: 4ucao aTOMOB B

XUMHUECKOH popMmyiie okcua. (2)

S Tlpu oxucnenun 2,81 r kagmus noiaydeHo 3,21 r okcuaa kaamusi. BelUMCIUTH 3KBUBAJIECHT
kagmus. (56,2)

6. Boruncnute skBuBaneHT H,SO,4 B peakuusix oOMeHa, B pe3yibTaTe KOTOPBIX 0OpasyeTcs: a)

kucibie conmu MeHSOy; 6) nHopmanbsabie conu MeSQO4.(2)98, 6)49)

7.. HauanpHble KOHIIEHTPAIIMM HCXOIHBIX BEIIECTB PEAKIIMU, MPOTEKAIOUIEH MO YypaBHEHHUIO

2NO+0,=2NO; paBusl NO=0.06 monb/n, 0,=0,10 mons/n. Beraucnuth koHneHTpauun O, u

NO,, korga NO cranet paBabiM 0.04 moib/i1. (0O,=-0,01 mons/1, NO,=0,02 mosb/i1.)

8. Bo CKOIBKO pa3 yBeIMUUTCS CKOPOCTh XMMUYECKON peakluy IPpH MOBBIILIEHUH TEMIIEPATYPHI
ot 40 110 200 °C, mpuHHAMas TEMITEPATYPHBIH KOY(PPUIMEHT CKOPOCTH PEAKI[MN PABHBIM
2. (2" umm 65536pa3)

9. Berunciuth kKoHcTaHTy paBHOBecus K mst ooparumoii peakiiuu CO+H,0O=CO,+H,, ecu Ha-

YalbHbIe KOHIIEHTpaIMi UCXOAHbIX BemecTB paBHbl CO= 0,10 monw/n, H,0=0,40 mons/1, a B

paBHOBecun obpazoBaiock CO, = 0,08 mons/1 (1)

10. Beruucauts tutp 0,1 H. pactBopa NaCl. (0,00585 r/mn)

7.2.3 IlpumepHbIil epevyeHb 3aIaHUN ISl pellleHus] MPUKJIAJHbIX 3a-
aaud

1 .TTpu snexrponuse Boanoro pacreopa NaOH Ha aHo/I€ BHIIENWIOCH 2,8 J1 KHCIOPOA
(1.y.). CKoIBKO BOJIOPO/IA BBIICTIIIOCH Ha Katoje: a) 2,8 1; 6) 5,6 i; B) 22.4 1? (5,6 n)

2. Ha CKONbKO M3MEHUTCS OTEHIMAN IMHKOBOTO JJIEKTPO/IA, €CIIM PACTBOP COJIM LIUH-
Ka, B KOTOPBIN OH NOTpYy>kEéH, pa3daButh B 10 pa3: a) Bo3pactaer Ha 59 MB; 0) ymeHbIaercs Ha

59 MB; B) Bo3pactaet Ha 30 MB; 1) ymensiaercsa va 30 mB? (1)
3. Kakoit 00bEM kuciioposa (H.y.) BBIICTUTCS TP MPOIMYCKaHWU TOKa CUJIOK0 6 A B Te-



yeHne30MuHYT uepe3 BoaHbIN pactBop KOH? (627 mu)

4. Tlpu anexTponuse pactBopa xyuopuaa menu (I) macca katoma yBenumumiach Ha 3,2 T.
UTto mpou301uIo Mpyu 3TOM Ha MeHOM aHoje: a) Beiaemmiiock0,112 1 Cl, ; 6) Bergenunock 0,56 1
0, ; B) mepeuwto B pactsop 0,1 most Cu®’; r) mepenwto 8 pactsop 0,05 mosst Cu™? (1)

5. MMeeTcst ranbpBaHmgecknii snement OPb | Pb** || Ag+| Ag(ﬂ. Kak uzmenurcs ero
D/1C, ecnu B pacTBOp, COAEpKAIIMN HOHBI CBUHIIA, T00ABUTH CEPOBOJOPO: a) YBEITHUUTCS; O)
YMEHBIIUTCS; T') OCTAHETCSl HEeM3MEHHOM? ( a)

6. Kakoe Konn4yecTBO 3JIeKTpudecTBa MOTpeOyeTCs Al BBIACICHUS U3 pacTBopa: a) 2 T
Boaopona; 6) 2 r kuciopoxa? (1,93 10° Ki; 2,41 104KJI)

7. Kako#i mporiecc mpoTeKaeT MpH AJIEKTPOJIN3Ee BOJHOIO pacTBopa xjopuaa onosa (II)
Ha OJIOBSHHOM aHOJE: a) Sn <> 2¢ - Sn® ' ; 6) 2C1 > Cl, + ¢ B) 2H,0 > O, +4H' + 4¢7? (a)

8.Ilpu anmexTpoause BogHOro pactBopa Cry(SO4); TOkOM cuitoit 2 A Macca kKatoja yBe-
JUYUIACh Ha 8 T. B TEUEHUE KAKOTO BPEMEHU MPOBOUIICS AnekTponus? (6,19 4.)

9. l'anbBaHMUYECKUI DTIEMEHT COCTABJICH U3 CTAHJAPTHOTO LIMHKOBOTO AJIEKTPOJAA U XPO-
MOBOT'O 3JIEKTPOAA, IIOTPYKEHHOTO B PACTBOP, COAEPKALINNA MOHBI Cr. IIpn kakoi KOHLIEHTpa-
un noroB Cr” DJIC 3Toro sneMeHTa Oyznet paBHa Hymt0? (0,068 MoB/)

10. 3a 10 MuHYT U3 pacTBOpa MJIATUHOBOM coyid TOK cuilonSA Beiienwil,517 r Pt. On-
pEeAETUTh SKBUBAJICHTHYIO MacCy MiaTuHbl? (48,8 r)

7.2.4 IlpumepHbIii NepevYeHb BOMPOCOB /ISl MOJATOTOBKH K 3a4eTy
1. CriocoObl MOTyUYEHHUS COJICH.
2. KBanToBbIC unclia U UX (PU3NUECKUN CMBICT; S-, P, d u f-opOurtanu,
3. Tpu npuHUIKNa pacpeeICHUS 3JIEKTPOHOB B MHOTO3JICKTPOHHBIX aTOMax.
DNeKTpOHHBIE U ANEKTpOoHOTrpaduueckue GopMyIIbl.
4. Ha kakoM OCHOBaHUHU CBOMCTBA 3JIEMEHTOB B nepuoanyeckoit cucreme .M.
MeHneneeBa MEHSIOTCS IEPUOAYECKU ?
5. Kak v nouemy U3MEHSIOTCS B IIEPUOIAX U IPyIIax paauyc aroma. [lorennuman
MOHU3AIMU, CPOJICTBO K IJIEKTPOHY, FJIEKTPOOTPUIATEILHOCT?
6. KoBasienTHas cBsi3b U e€ xapakTepuctuku. Meros BaneHTHbIX cBsizeit (MBC).
7. NoHHas CBS3b.
8. Metona mosekyssipabix opoutanieit (MMO) u meTayuindeckast CBsi3b.
9. Cnenctus 3akoHa I'ecca v pacu€Thbl TEIUIOBBIX 3PPEKTOB XUMUYECKUX PEAK-
UH.
10. DHeprus I'nb6ca 1 HaNPaBIEHHOCTh XUMHUYECKUX PEAKIIUM.
I1. CkopoCTh XMMHUECKHUX PEAKIHI U €€ 3aBUCUMOCTh OT KOHIICHTPALIKU U TEM-
neparypsl.
12. KoncranTta xumuueckoro paBHoBecus. [Ipunuun Jle [latense o cmenieHun
XUMHUYECKOTO PAaBHOBECHSI.
13. CriocoObl BeIpa)KeHUS KOHIICHTPAIIUK PaCTBOPOB.
14. Tlouemy pacTBOpHI KUTIAT TP O0JIee BHICOKON TEMIIEpaType U KPUCTAILTU3Y-
I0TCsI TpU 00JIee HU3KOM, YeM YUCTBIA PACTBOPUTEITH?
15. PacTBOpBI c1abbIX ¥ CUIIBHBIX JIEKTPOJIUTOB (CXOACTBO U paznuuue. Peakiiun
oOMEeHa B pacTBOPax AJIEKTPOIUTOB. )
16. ITonsitue anexrpoauoro noreHuuana. @opmyna Hepucra. Pacuér 3/1C ranb-
BAaHUYECKOI'O DJIEMEHTA.
17. 3akonbsl @apazess. KaroaHele 1 aHOAHBIE POLECCHI ANeKTponn3a. [Ipumene-
HUE 3JIEKTPOJIN3a B IPOMBILIIIEHHOCTH.



18.BbicokoTeMniepaTypHas ra3oBasi KOppO3Hsl.
19. B 4éM CyTh 2JIEKTPOXUMHUYECKON KOPPO3UU METAJIIOB.
20. DHIEKTPOXUMUYECKUE METOABI 3aIIUTHl METAJUIOB OT KOPPO3HUH.

7.2.5 IlpumepHbIi NepevyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHY

He npenycMoTpeHO yueOHBIM TUIAaHOM

7.2.6. MeToaquka BBICTABJIEHUSI OLEHKU NPH INPOBEACHUH MPOMEXKY-
TOYHOM aTTecTalu

Crynenty Bbigaetcs 10 TeCTOBBIX BOMPOCOB U3 MEpEUHS 3aJaHUi. 3a Kax-

JIbI IPaBUJILHBINA OTBET BBICTABIsIETCA 1 Oa.

OreHka «3a4TeHO» BBICTABIIACTCS CTYACHTY, HaOpaBiiemy 5 u Gonee Oa-
JIOB.

OreHKa «HEAaTTECTOBAaH» BBICTABISIETCS CTYJICHTY, HaOpaBIemMy MeHee 5
OaJIoB.

[Ipu moy4eHUn OIEHKH «3a4TEHO» TpeOyeMble B paboueii mporpaMMe 3Ha-
HUS, YMEHUSA, BIAJACHUSA MO COOTBETCTBYIOIIUM KOMIIETCHIIUSM Ha MPOMEKYTOY-
HOM JTare CYUTAIOTCS JOCTUTHYTHIMH.

Metoauka npoBeACHUS.

B ayauTopuu juisi mpakTUYEeCKUX 3aHSATUN, B MMCbMEHHOU (popme, rpymmo-
BOH croco0, B TeueHre 60 MuHyT, 0€3 UCIIOJIb30BAHUS CIIPABOYHON JIUTEPATYPhI U
CpelCTB KOMMYHUKAIMK (110 MPOChOE CTY/IEHTa MOXET OBITh JaHa Tabiuia dJe-
MenToB J[.M. MenaeneeBa u ap. TaOIUILIbI), pe3yJIbTAT - HA CIEAYIONIEM 3aHSITHH.

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

KonTponupyemsble pa3aeinsl (TEMBbI) Kon . |HanmeHoBaHMEe O1IEHOYHOTO
Ne n/n KOHTPOJIMPYEMOI
JUCLUTUIAHBI CpeacTBa
KOMITETEHIMH
1 OcHoBHbIE OHATHUSA U 3aKOHBI XU- |OI1K-3 KOHTpOJIbHAs paboTa
MUU
2 Crpoenne aroma. [lepuonnueckas  |OIIK-3 KOHTpOJIbHAsI paboTa
cHucTeMa IEMEHTOB
AN .Menpneneera
3 XHUMHYECKas CBA3b OIIK-3 KOHTpOJIbHAs paboTa, 3alu-
Peakuuu okucieHus BOCCTaHOBIIE- Ta 1a60paToOpHON pabOTHI
HUSL.
4 OcHoBHble 3ak0HOMepHOCTH XU-  |OIIK-3 TECT, 3allI1Ta JJAbOpaTOpHOU
MUYECKHX MPOIECCOB paboThI
5 Mucnepcueie cuctemsl. PactBoper  |OIIK-3 KOHTpOJIbHast paboTa, 3aIu-
Ta 1a00paTOPHOI PadOTHI,
6 Onexkrpoxumudeckue cuctemsl.  |OINIK-3 TECT, 3allliTa JJabopaTOPHOM
IIPOLIECCHI paboThI

7.3. MeToauueckue MaTepHaJibl, ONpeAe/sONIUe MPOUeAyPbl OLECHU-
BAHUA 3HAHUI, YMEHHUH, HABBIKOB U (MJIM) ONBITA AEATEJbHOCTH

TectupoBaHHe OCYIIECTBISETCS C MCIOJb30BAHUEM BBIJIAHHBIX TECT-
3alaHui Ha OymMaxHoM HocuTene. Bpems tectupoBanus 30 muH. 3aTeM OCyIIecT-
BJIAETCS MIPOBEPKA TECTA IK3AMEHATOPOM M BBICTABIISIETCA OIIEHKA COTJIACHO METO-



JIMKY BBICTABIICHUSI OLICHKH MPU MPOBEICHUH MTPOMEKYTOUHOM aTTECTalIUH.

Pemenue ctanAapTHBIX 3a/1a4 OCYHIECTBISIETCS ¢ UCIOJIb30BAaHUEM BbIIAaH-
HBIX 3a/1a4 Ha OymMakHOM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTem ocy-
MIECTBIISIETCS] POBEPKA PEIICHUS 3a]a4 9K3aMEHATOPOM U BBICTABJISICTCS OLICHKA,
COTJIaCHO METOJUKU BBICTABIICHUS OLEHKH MPU MPOBEACHUHN MPOMEKYTOYHOU at-
TECTaIUH.

Pemenue npukiagHeixX 3a7a4 OCYHIECTBIISIETCS ¢ MCIOJIB30BAHUEM BbIJaH-
HBIX 3a]a4 Ha OymakHOM HocuTene. Bpems pemenus 3amau 30 muH. 3aTeM ocy-
LIECTBJISETCS MPOBEPKA pELICHUs 3a/1ay 3K3aMEHATOPOM M BBICTABIISIETCA OLEHKA,
COTJIACHO METOJIMKHU BBICTABJICHUSI OIIEHKHU MPHU MPOBEACHUU MPOMEKYTOUHOM at-
TECTaLUH.

8 YYHEBHO- METOINYECKOE U HTHO®OOPMALMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI)
8.1 Ilepeuennb yueOHoiIi TUTEPATYPHI, HEOOXOTUMON /17151 OCBOEHHUSA
AUCUMUILTHHBI

1. Kopoun H.B. O6m1as xumus: yue6Huk. M.: Beicmi. mik., 2005.- 557 c.
2. I'munaxa H.JI. OGmas xumus: yueOHuk it 6akanaspos. / H.JL. I'nunka; mox
pen. B.A. [Tonkosa, A.B ba6koga. -18-e u3., nepepad u gom.- M.: U3a-Bo
FOpaiit, 2012.- 898 c.
3. 'munka H.JIL. 3apaum u ynpaxHeHus mo oomie xumMuu: yaeOHoe nocooue s
By30B / H.JI. I'nunka; noxa pen. B. A. PabunoBuua, X. M. Pyounoii. M.: nTe-
rpai-IIpecc, 2014.- 240 c.
4. Kopueesa B.B. Meronnueckue yka3aHus Jisl CAMOCTOSITEIbBHON MOATOTOBKH U
BBINIOJIHEHUA Ta00paTOopHbIX padboT Ne 1-6 no guciuminne «Xumus» / B.B. Kop-
HeeBa, A.H. Kopueea, B.A. He6onbcun // Boponex: @T'BOY BO «BI'TY»,2015.-
50c.
5. Kopueepa B.B. Metoguueckue ykazaHus 1y CaMOCTOSITEIbHOM MOATOTOBKHU U
BBITIOJIHEHUA JTabopaTopHbIX padoT Ne 7-10 mo aucuumiune «Xumus» / B.B. Kop-
HeeBa, A.H. Kopneesa, B.A. He6onwscun // Boponex: ®I'bOY BO «BI'TY»,2015.-
39c.
6. Kopueena B.B. Meroauueckue ykazaHus 1Jisi CAMOCTOSITEIbHON pabOThI U KOH-
TPOJISl 3HAHUU (TectupoBanue) o treMe «O01I1e CBOWCTBA METAIIIIOB. DJIEK-
atpoxumudeckue npoiecco». / B.B. Kopaeesa, A.H. Kopueesa, B.A. He6onscun
// BBoponex: 'OYBIIO «BI'TY», 2009, 38 c.
7. Mapmankun, M. @. Xumus [DneKTpoHHBIN pecypc] : yueOHoe rmocooue /
VM.®.. Mapmankun, U. C. I'puropsn, . H. KoBaneB. — D1€KTpOH. TEKCTOBBIE
naanabie. — CraBpornodb : CeBepo-KaBka3ckuil ¢peaepanbHblil yHUBEPCUTET,
2015. — 228 c. — 2227-8397. — Pexum qocTy-
na:http://www.iprbookshop.ru/63225.html



8.2 Tlepeyenr MH(POPMALMOHHBIX TEXHOJIOTMi, HMCIOJb3yeMbIX MNPH
OCyIIeCTBJIEHUN 00Pa30BaTe/LHOIO Mpouecca Nno AUCHUILIUHE, BKIYas 1e-
peyYeHb JIUIEH3HOHHOT0 IPOrPAMMHOI0 o0ecnieyeHusi, pecypcoB uHgpopmanu-
OHHO-TE€JICKOMMYHHMKAUUOHHOM ceTH «HHTEepHET», COBpEeMEHHBbIX MNpodec-
CHOHAJIBHBIX 023 IaHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IlporpamMHoOe obecrnieueHre

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic

— OpenOffice;

— Adobe Acrobat Reader

— Internet explorer.

8.2.2 Pecypcbl nH(OPMAMOHHO-TEIEKOMMYHUKAIMOHHOM ceTn «HTep-
HET»

— Poccwuiickoe oOpa3zoBanue. OenepanbHblil moptan. http://www.edu.ru/

— O6pazoBatenbubiit moptan BI'TY https://education.cchgeu.ru/

8.2.3 MndopmalniioHHbBIE CITPABOYHBIE CUCTEMBI
— http://window.edu.ru
— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHbI€ NMPpodhecCuOoHaATbHBIE 0a3bl TAHHBIX
— XuMn4ecKkue Hayku u oopaszoBanue B Poccun
— http://www.chem.msu.su/rus/
— Hanocucrewmsl: ¢pusuka, xumusi, mateMatuka http://nanojournal.ifmo.ru/
— Xumnueckast Texuuka https://chemtech.ru/
— [TonmumepHbIe KOMITO3UITHOHHBIC MaTepHaIbl
http://lkmprom.ru/clauses/materialy/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS IJIsA
OCYUIECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLECCA
JIeKIMOHHAs ayTUTOPHsI, OCHAIIIEHHAS HATJISTHBIMHA MTOCOOUSIMHU.
Xumnueckas adoparopus 303/1

10. METOAUYECKHUE YKA3ZAHUSA IJIAA OBYYAIOHIUXCS 11O
OCBOEHUIO IUCIUTIIJIMHBI « XUMMU S>>

OcCHOBOW M3y4YeHUs NUCIMIUIMHBI SBISIOTCS JICKIIUU, Ha KOTOPBIX H3jIara-
I0TCS HanOoJiee CYIIECTBCHHBIC M TPYIHBIC BOMPOCHI, a TAKXKE BOIPOCH], HE Ha-
HIeIIINEe OTPAXEHUS B yUeOHOH TUTEepaType.

[IpakTrueckue 3aHATUS HE IPETYCMOTPEHBI Y4EOHBIM IJIAHOM.

JlabopaTopHbie pabOTHI BBHITIOIHIIOTCS HAa TaOOPATOPHOM OOOPYIOBAaHUU B
COOTBETCTBUH C METOJUKAMH, IPUBEICHHBIMU B YKA3aHUSIX K BBITIOJTHEHUIO PadoT.

BrimotHeHIE KypCOBO#l pabOTHI HE IPETYCMOTPEHO YUEOHBIM TIAHOM.

Buy yueOHbIx JlesTeNbHOCTh CTYIEHTA



http://www.chem.msu.su/rus/
http://nanojournal.ifmo.ru/
http://chemtech.ru/
http://lkmprom.ru/clauses/materialy/

3aHATUH

Jleknus

Hanucanue KOHCIEKTa JIGKIMA: KPaTKO, CXEMAaTHYHO, IMOCIIEI0BATEIHHO
(UKCHpPOBATh OCHOBHBIC TOJIOKEHUSI, BBIBOJBI, (DOPMYITHPOBKHU, 0000IIIE-
HUS; TIOMEYATh BaXKHBIC MBICIIH, BBIIENATH KIIOYCBBIC CIIOBA, TEPMHHBI.
[IpoBepka TEpMHHOB, MOHATUNA C MOMOIIBIO IHUUKIONEAUM, CIOBapeEH,
CIPAaBOYHHKOB C BBHINMACBIBAHUEM TOJKOBaHWUN B TeTpans. OOO03HaUYeHHE
BOIIPOCOB, TEPMHHOB, MaTepuaa, KOTOPIC BBI3BIBAIOT TPYIHOCTH, MTOUCK
OTBETOB B PEKOMEHIyeMoii uTeparype. Eciu camocTosTensHO He yaaeTcst
pa3zobpaThcsi B MaTepuaie, He0OX0IUMO CPOpPMYIUPOBATH BOMPOC H 3a-
JIaTh PEIOJIaBaTeI0 Ha JICKIIMH WIN Ha MPAKTHYECKOM 3aHSITHH.

JlaGopaTopHas
pabora

JIaGopaTopHbIe pabOTHI MO3BOJISIOT HAYYUTHCS IPUMEHSITh TEOPETUIECKUE
3HAaHUA, MMOJIYYCHHBIC HA JICKIHUU MPHU PCIICHHUHU KOHKPCTHBIX 3a4a4. Yr1o0BI
HanOoJjee PalMoOHAIBFHO U TOJHO HMCHOJNB30BaTh BCE BO3MOXKHOCTH J1abo-
PaTOPHBIX JJISi TIOATOTOBKMA K HUM HEOOXOIMMO: ClIeAyeT pa3o0parh JeK-
IIUIO TI0 COOTBETCTBYIOIIEH TEME, 03HAKOMHUTCSI C COOTBETCTBYIOLIMM pas-
JIeJIoM yuyeOHHKa, TpopadoTaTh JONOJHUTENbHYIO JUTEPATypPy U UCTOUHU-
KH{, PEIINTH 33/1a41 ¥ BBITOJHHUTH IPYTUE NUCbMEHHBIC 3aaHMsL.

CamMocTtosTenbpHas
pabora

CamocrosTenbHas padoTa CTYICHTOB CIOCOOCTBYET IITyOOKOMY YCBOCHUS
y4eOHOro MaTepualia U pa3BUTHIO HaBBIKOB caMoo0Opa3zoBanusa. CamMocTosl-
TeNbHas paboTa MpeAnoaaraeT CaeAyOLUUe COCTaBISIOIINE:

- pabora ¢ TekcTamH: Y4eOHHMKaMH, CIIPaBOUYHUKAMHU, IOTMOJIHUTEIbHON
JUTEPATYPOU, a TAK:KE MPOPadOTKa KOHCIIEKTOB JICKIIHA;

- BBITIOJIHEHUE IOMAIIIHUX 33JaHUN U PacyeToB;

- paboTa HaJl TeMaMH ISl CAMOCTOSTEIbHOTO U3YUECHHUS;

- ydqacTue B paboTe CTyIeHYECKUX HayuYHBbIX KOH(PEPEHLIUN, OMUMIIHAT;

- IOJITOTOBKA K MTPOMEXKYTOYHON aTTECTaIMH.

IToaroroBka k
IIPOMEKYTOUHOU
aTTeCcTalun

['oTOBUTBCS K NMPOMEKYTOYHOM ATTECTALMU CIEAYET CUCTEMATUYECKH, B
TE€UEHHE BCEro cemectpa. IHTEHCMBHAS MOATOTOBKA JOJKHA HAYATHhCS HE
MO3HEE, YEM 3a MECALI-II0JITOPA A0 IIPOMEXKYTOYHOM arrecraiuu. [laHHbie
nepes 3a4eToM Tpu AHS 3G (HEKTUBHEE BCETO MCIOJIb30BATh JJISI IIOBTOPE-
HHS M CUCTEMATU3al[My MaTepruaa.




