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CTpyKTypa U coaep:kaHue TUCHUTLIUHBI

1.lesu u 321241 TUCUHMILIMHBI, €e MECTO B Y4eOHOM mpoiiecce
Heabio u3yyeHust JUCHUIIMHBI «XUMUS SBISIETCS POPMUPOBAHUE 3HAHUIA TEOPETUUCCKUX OC-
HOB XMMHUHU M CBOMCTB XHUMHUYECKHX AJIECMEHTOB, COSMHEHUN U MaTEPHUAJIOB HA MX OCHOBE M YMEHHS MX
MCIOJIb30BaTh B CBOCH MPpodecCHOHAIBHON NeATeTbHOCTH.

OCHOBHBIMI/I 3aJavdyamMu I/I3le€HI/IH JOUCHUIIJIINHBI ABJIISKOTCA: PISy‘-IGHI/Ie OCHOBHBIX 3aKOHOB XHMMHU,
npuoOpeTeHNne HABBIKOB IMOCTAHOBKHU M MPOBEACHUS JTA00OPATOPHBIX MCCIECIOBAHMMA; YMEHHUSI ONUCHIBATH
pe3yIbTaThl ONBITOB M JIEJIaTh BBIBOJIBI, CIIOCOOHOCTh MPUMEHATh TEOPETUUECKHE 3HAHUS B Tpodeccro-
HaJbHOM M MPAKTUYECKON EATEILHOCTH CIEIUaINCTa

2. Mecto aucuniinHbl B ctpykrype OOIT

JucuunnuHa « XUMHsD OTHOCUTCSI K MOJIYJIIFO €CTECTBEHHBIX, 00s13aTenbHON YacTH. OCHOBBIBAETCS
Ha 0a3e IUCIUILTUH: XUMHS B 00BbeMe cpeHel 00111e00pa30BaTeIbHOM IKOJIBI.

Kypc «Xumus» sBisercs He0OX0IMMOI OCHOBOM JIsi OCBOEHHS 0OIIenpopecCHOHANTBHON KOMIIe-
TEeHIMU 1o HampaBieHuio nmoarotoBku 23.05.01 HazemHbIC TpaHCTOPTHO-TEXHOJIOTHYECKUE CPEJICTBA.
Copep:xaHue TUCUUIUIHHBI CIIYKUT OCHOBOM JJIi OCBOCHUS OTAENbHBIX TUCIUIUIUH MPOQeCCHOHATHLHOTO
MOJTYJISI.

3. Tpe6oBaHusi K pe3yJabTAaTaM OCBOEHHS COMEPKAHMUS TUCIHIIIMHBI

KOZ[ 1 HAUMCHOBAHHEC I/IH,I[I/IKEITOpr Z[OCTI/I)KCHI/Iﬁ HepequL TJIAaHUPYEMBIX PE3YyJIbTATOB
KOMIIETEHIIUN KOMITETeHIINH (TI0 peanusy-
eMOW TUCIHILTHHE)
OIIK-1. Cnoco6en | OIIK-1.2. Tlpumenser 3HATD:
CTaBUTh W pemars | OCHOBHBIC TIOHATHUA W | penyniue HUAEU, HMOHATHS W 3aKOHBI XU-
WH)XEHEpHble U Hayd- | 33KOHBI  CCTCCTBCHHBIX | npy, meTo bl IIPUMEHEHHUST ~ XUMUYe-

HO-TeXHUYeckue 3a- | HAYK  JUBL - PCIICHUA | crpx 3aKk0HOB M MPOIECCOB, METOIBI HC-
naun B coepe cpoeii | PCAMCTHO MPOQUIE- | 1o soBAHMS  XMMUUECKHX BELIECTB U

npogecCuoHaIbHON HBIX 3a/a4, MaTepuasoB B pa3HbIX chepax uyeroBede-
OIIK-1.3. Ilpumenser . )

NeSITeIbHOCTH U HO- CKOM e TeNTbHOCTH;
€CTeCTBEHHOHAYYHBIE

BBIX  MEXIUCIIHILIH-
HapHBIX HaIpaBICHUN
C  HCHOJb30BAHUEM

yMeTh:
NPUMEHSATH 3HAaHHE XUMUYECKHX 3aKOHOB U
MIPOLIECCOB MPHU PEHIEHUH MPO(ecCUOHATb-

METOAbl TCOPCTUUCCKO-
TO U OKCICPUMCHTAJIb-

HOT'O UCCIIEI0BaHMS

€CTECTBEHHOHAYYHBIX, HBIX 33/1a4, MCIIOJIb30BaTh XHWMHUYECKHE
00BEKTOB, IPOLECCOB,

MAaTeMaTHYECKUX | N BEIIIECTBA U MaTepuajbl B pa3sHBIX cdepax
SIBJICHUH, MIPOBOJIUT . ,

TEXHOJOTHYECKUX YeJI0BEYECKOM JIeITeIbHOCTH,;

o OKCIICPUMEHTBI 110 3a-
Mozenen BJIA/1eTh:

JAHHOM METOJUKE W
aHAJM3UPYET Pe3yJibTa-
TBI

MOHATHAMHM U 3aKOHAMH XUMHH, METOJa-
MU TPUMEHEHUS XMMHUYECKHUX 3aKOHOB U
IIPOLIECCOB, METOJAaMH  HCIIOJIb30BaHUS
XMMHMYECKHX BELIECTB M MaTepHaloB B
pasHbIX cdepax YelOBEYECKOW esTelb-
HOCTH.

4. CTpyKTYypa ¥ coJepKaHue TUCHHIIMHBI

4.1. O6beM yueOHOM TMCUUTIIMHBI M BBl YUeOHOH padoThl

O0bem yacoB (3a4. ef1.)
Bun yueGHoii paGoThi Ounas OuHo- 3aounas
(¢popma 3a04Has (¢popma
dbopma
O0beM yueOHOH JUCHUILINHBI (BCEro) 108 - 108




(3 3au. en) (3 3au4. en)

Oo6si3aTesibHAsI ayUTOPHAsl y4eOHAsi HArpy3ka 51 - 10
AUCHUILIHHBI (BCEro)
B TOM 4HCJI€:

Jlekuun 34 - 6

CGMI/IHapCKI/Ie 3aHATHUA - - -

[IpakTHyecKkue 3aHATHS - - -

JlabopaTopHbIie paboThI 17 - 4

Kypcogas pabora (KypcoBoOii IPOEKT) - - -

Jpyrue GopMbl U METOBI OpraHU3anuu 00pa3oBa- - - -
TEJBHOTO Tpolecca (pacueTHo-rpaduyeckue pado-
ThI, MHAWBUAYAJIbHbIC 33aHUS U T.I1.)

CamocrosiTejibHasi padoTa cTy/AeHTa (BCEro) 57 - 98

CDopMa aTTCCTalln OK3aMCH - JOK3aMCH

4.2. Conep:xkaHue pa3iesioB IHUCHUTLTHHBI

Tema 1. BBE/IEHUE. IIPE/IMET H 3HAYEHHUE XUMHU.
[IepBoHa4ya/IbHBIE MATEPUATUCTUYECKNE U THAIEKTUYECKUE BO33peHUs Ha Mup. IlonsTHe 0 Mare-
puu u Bewectse. Onpenenenne xuMnu. KoimyecTso BemecTsa. 3Ha4€HUE XUMHUH B U3YYEHUH NTPUPOJBI U
Pa3BUTUHU TEXHUKU.
Tema 2. OCHOBHBIE 3AKOHBI XHMHMU.
3aKOH COXPaHEHMs MAcChl TP XUMHUYECKHX PEAaKIMIX. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH JKBU-

BaJICHTOB. 3aKOH KPaTHBIX OTHOILIEHUH. 3aKOH OObEMHBIX OTHOIICHUNA. 3aKOH ABOTaJIpo.

Tema 3. CTPOEHUE ATOMA.

OcHOBHBIE CBEAEHUS O CTPOEHMHM aroMa. KBaHTOBO-mexaHMueckass Mojenb aTtoma. KBaHTOBbIE
YHUCJIa U aTOMHBIE OpOUTaI. MHOTO3JIEKTPOHHBIE aTOMBI. DJIEKTPOHHBIE (POPMYIIBI ATOMOB DJIEMEHTOB.
[Topsitok 3aroaHEeHUs JJIIEKTPOHAMU YPOBHEW U TTIOYPOBHEH.

Tema 4. IEPHO/HYECKHH 34KOH JI.H. MEH/TEJTEEBA.

M3MeHeHne CBOWCTB JJIEMEHTOB B MajbIX IEPUOJAAX IEPUOAUYECKOW cuCTeMbl. V3MeHeHue
CBOMCTB 2JIEMEHTOB B OOJBIINX MEPUOJAX MEPUOANUECKON cUCcTeMbl. MI3MeHeHne CBOIMCTB AJIEMEHTOB B
rpymmnax v noarpynmnax. 3HaueHue MepuoANdecKoro 3aKOHa U MEePUOINYECKOM CUCTEMBI SJIEMEHTOB IS
(hopMHUPOBaAHUS THATIEKTUKO-MATEPUATTUCTUUECKOTO MUPOBO33PEHHUS.

Tema 5. XUMHYECKAA CBA3b.

Buapl xumnueckoii cBs3u. CoeIMHEHUs ¢ MPOCTHIMU U KPATHBIMU KOBAJICHTHBIMU CBA3sIMU. KoBa-
JICHTHAas CBSI3b B MHOIOAQTOMHBIX MoJieKynax. oHHas cBsi3b B3auMOCBS3b MEXy KOBAJICHTHON U MOHHOM
CBSI3sIMH. BalleHTHOCTB AJIEMEHTOB B HOPMAJILHOM M BO30YKJIEHHOM COCTOSIHUU aTOMOB.

Tema 6. SHEPI'ETHKA XHMHYECKHX IIPOIIECCOB. XHMHYECKOE CPO/ICTBO.

OCHOBHBIE MOHATHS U BEJIMYMHBI B XUMUYECKON TepMOJIMHAMUKE. BHYTpEeHHSIS SHEPTUs U SHTaJb-
Iusl cucTeMbl. DHepreTuyeckue 3QHEeKTsl XUMUUECKUX peakiuil U (pa3oBbIX MpeBpalieHuid. TepMoXumMu-
YECKUE 3aKOHBI. DHTAJBIUSA 00pa30BaHUS XUMHUYECKHX COCAMHEHUN. TepMOXMMHYECKHE pacyeThl. DH-
Tporusi. Hampagiienrne u mpenen mpoTeKaHus MPOIecCOB B M30JIMPOBAHHBIX cUcTeMax. JHeprus ['nooca
U dHeprus ['enpMrosipla XuMHUYECKON PEAKIUU.

Tema 7. XHMHYECKAA KHHETHKA U KATA/TU3. XUMHYECKOE PABHOBECHE.
CKOpOCThP TOMOTE€HHBIX XUMUYECKHX peakiui. CKOpPOCTh T'€TEPOTCHHBIX XUMHUYECKUX PEAKLIHAMN.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakluu OT TeMneparypbl. @u3nueckrue BO3ACHCTBUS HA XUMUYE-
ckre peakuud. llennsle peakunn. KnHeTndeckue mpencTaBiIeHUsl O XUMAYECKOM paBHOBeCHH. Da3oBbIe
paBHoBecwust. [IpaBuio ¢a3. Ancopbunonnoe pasHoBecue. Karanus.
Tema 8. PACTBOPBI H HX CBOHCTBA. PACTBOPBI JJIEKTPO/IUTOB.
OO6urre moHATH 0 pacTBOpax. OCHOBHBIE XapaKTEPUCTHKHU KHUJIKUX PACTBOPOB. XMMUYECKOE paB-
HOBECHE B pacTBopax. BoaHble pacTBOpBI ANEKTPOIUTOB. [lucconmanusi KUCIOT, OCHOBAHWM, COJIEH.
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DJIEKTPOJIMTHYECKAs] AUCCONMAIMsS BoIbl. BomopoaHslil moka3aresib. PaBHOBeCHsI B BOJHBIX pacTBOpax
3JEKTPOJIUTOB.

Tema 9. OKHC/IHTE/IBHO-BOCCTAHOBHTEJ/IBHBIE PEAKITHH.
OKHCITUTENIbHO-BOCCTAHOBHUTEIbHBIC peakiinu. OKucauTenu U BoccranoBuTenn. Kitaccupukamus
peaKurii OKHCIIEHUSA-BOCCTAHOBJIEHUS. Y PABHEHUS OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiui. 11ons-
THE O CTCIICHU OKMCJICHHS, WJI OKMCIIMTEIbHOM YHCIIC.
Tema 10. JIEKTPOXUMHUYECKHE IIPOIIECCHI H CUCTEMAMbL.
DIEKTPOXUMHUYECKHUE MPOIIECCHl U CUCTEMBI. DIEKTpoXuMuueckue mpouecchl. [lorenumanst. Kune-
THKA 3JIEKTPOIHBIX MIPOILIECCOB. DIEKTPOJIN3.
Tema 11. KOPPO3UA METAIVIOB H 3AIIIUTA OT KOPPO3HUU.
Kopposust metanioB u 3ammTa oT koppo3uu.  OmnpenenceHue U KiacCUpUKAIU KOPPO3UOHHBIX
MpoueccoB. XUMUYECKask KOPPO3usl. DICKTPOXUMHUYECKAS] KOPPO3HUA. 3alllUTa METAINIOB OT KOPPO3HH.
Tema 12. Ob30P XHMHYECKHX 3JIEMEHTOB.
ConepxaHne XMMUYECKUX AJIEMEHTOB Ha 3eMJiie U B KocMoce. CBsA3b MEK/y CBOMCTBOM 3JIEMEHTA
U €r0 MECTOM B MEPUOJIUYECKON CUCTEME.

4.3. Jlekuuu
Ne Ha3Banue Tembl O0bem yacoB
n/n Ounas OuHno- | 3aouHasn
dopma | 3a0unas | d¢opma
¢dopma

1 Brenenue. [Ipeamer u 3HaueHUE XUMHUH. 2 - 1

2 OCHOBHBIE 3aKOHBI XUMHH. 2 - -

3 CrtpoeHue aToma. 2 - -

4 [Mepuonnueckuii 3akon JI.11. Mennenecra. 2 ) )

5 XUMHYECKas CBA3b. 2 - -

5 DHepreTuka XMMHYECKHUX MPOIIECCOB. XUMUYECKOE 4 - 1
CPOACTBO.

7 XuMudeckass KHHETHKa U KaTalln3. XUMHUYECKOe paB- 4 1
HOBECHE.
PacTBopbI 1 UX cBolicTBa. PacTBOPHI AIEKTPOJIUTOB. 2 -

9 OKHCIINTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH. 4 1

10 | DneKTpOXUMHYECKHE MPOLIECCHl M CUCTEMBI. 4 1

11 | Koppo3usi METJIJIOB U 3allUTa OT KOPPO3HH. 4 1

12 | O030p XUMHYECKUX JICMECHTOB. 2 -

Hroro: 34 - 6
4.4. IlpakTHyeckne (CeMHHAPCKHUE) 3aHATHSA
Y4eOHBIM IIAHOM HE TIPEyCMOTPEHBI.
4.5. JlabopaTopHbie padoThI

Ne Ha3Banue Tembl O0bem yacoB

n/n Ounas OuHno- | 3aounasn

dopma | 3aounas | d¢opma
¢popma

1 3aKOH SKBUBAJICHTOB. 2 - -

2 DNEKTPOHHBIE CTPYKTYPbI aTOMOB U HOHOB. 1 - -

3 Kitacchl HeOpraHu4ecKux COeTMHEHHM. 2 -




Omnpenenenue TermaoBoro 3¢ dhexra peakuu HenTpa-

JIM3all1H.

XuMnyeckasg KUHETHUKA.

OKUCINTEIIFHO-BOCCTAHOBUTEIIbHEIC PECaKIMU.

TanpBaHWYECKUIT DJIEMEHT.

DJIEKTPOJIN3.

© (O|N|oo B

KOppO3I/IH MCTAJIJIOB U 3alllUTa MCTAJIJIOB OT KOPPO-

3HUH.

NININININ

Hroro:

4.6. CamocTosiTe/IbHasi padoTa CTY/IeHTOB

n/n

Ha3zBanue TemMbl

Bux CPC

O0BeM yacoB

Ounasn
¢dopma

Ouno-
3204HAA

dbopma

o4-
Has
¢op-
Ma

Mornekyna, aTOM, XUMHUYECKUI
3JIEMEHT, NPOCTHIE U CIIOKHBIE
BEIIECTBA, AJJIOTPOIHMsI, OTHO-
CUTEJIbHBIE aTOMHbBIE M MOJIe-
KYJSIpHBIE ~ Macchl, BaJIEHT-
HOCTb, XUMHYECKHE pPEAKIHNH
U MX KJaccuUKalus.

KOHCHGKT, PEIICHUC
3aja4.

10

ONeKTpoHHas CTPYKTypa aTo-
MOB, 3JIEKTPOHHBIE MacIopTa
JJIeMeHTOoB, S-, p-, d-, f-
snemMeHThl. OCHOBHBIE sIJIep-
Hble  4vactuupl.  M3oTOmBI.
IIpenckasartenbHas cuia Iie-
PHUOAMYECKON CHCTEMBI, CO-
BPEMEHHBIE  JTOCTWJKEHUS B
00JIaCTH OTKPBITHS U CHUHTE3a
HOBBIX XHMHYECKUX DJIEMEH-
TOB.

KoHcnekr, pemenue
3aj1ad.

XUMHUYECKUM T1ac-
MOPT BJIEMEHTA.

10

Temnmotel oOpazoBaHus U
ropeHus BemecTsa. Tepmo-
XUMHYECKHe pacueTsl. M3me-
HEHUE DPHTPONIUU B XUMH-
YECKUX IIpoleccax | MpH
(hazoBrIx epexoaax. Karamnu-
3aTOPBI U KaTaATMTUYECKHUE CHU-
cTembl. Biusinue katanuszaTo-
POB Ha CKOPOCTh XUMUYECKOI
peakuuu. I'OMOreHHbIl U Te-
TepOreHHbIN KaTanu3. Mexa-
HU3M JICUCTBUS KaTaJu3aTo-
pOB.

KowcriekT, pereHue
3a7a4.

10

KonnencupoBanHoe  cocTos-
Hue BemiecTBa. CtpoeHue

Koncnexkr, pemenue
3a7ad.




TBEPABIX TEJI M KUIKOCTEM.
Cuibpl MEXMOJIEKYJISIPHOTO
AmMopdHOe cocTosHHE —Belle-
CTBa.

Oo6pazoBanue pacTBOpOB.
ConbBatauysi U THApaTALMSL.
Teopust oOpa3zoBaHHs pacTBO-
poB [I.N.Menneneea. Tepmo-
JTMHAMUYECKHE OCHOBBI IIPO-
necca pactBopenusi. Cymmap-
HBI TeruioBoM 3ddekT pac-
S. TBOpPEHUs BellecTBa. bunap-
HBIE JKUJKUE CUCTEMBbI. 3aKOH
Paynst m OTKJIOHEHHS OT HETO.
PacTBOprMOCTh TBEpHbIX Be-
IIECTB B KHJIKOCTSX. IIpo-
U3BEJICHHE  PACTBOPUMOCTH.
JXecTkocTh BOJBI U CIIOCOOBI
€e yCTpaHEeHHsI.

Koncnekr, penienue
3ajad.

10

Baxkneinine oKUCIMTEIN U BOC-
CTAaHOBUTEIU U UX MecTO B Ile-
pHOHHqGCKOﬁ CHUCTEMC JJICMCH-
TOB.

KoHcnekr, penienue
3ajad.

Ckayok moTeHlMalla Ha TIpa-
HuUlle pazzaena ¢as3 B DJIEKTPO-
XAMUYECKON cucreme. JIBou-
HOW DJIEKTPUYECKH CIOU |
ero crpoeHue. [‘anbBaHu4e-
ckas nenb. JJIC rampBaHuue-
7. CKOTO DJIEMEHTAa. OJIEKTPOJI-
HbIE MOTEHIINAIBL. Pan
HaIpsKEeHU! METAJLIOB.
VYpaBuenne Hepncra. Dnek-
TPOXUMHUYECKHE CUCTEMBI.
Knaccudukanus ranpBaHuye-
CKHMX 3JIEMEHTOB.

KOHCHeKT, peHaICHNC
3ajJad4.

10

Oco0eHHOCTH AJIEKTPOXUMHYE-
8. | ckHX peaknuid TpU SIEKTPOIH-
3e. 3akoHbl Dapajes.

KowncriekT, pereHue
3a7ad4.

10

XuMuYecKasi U dJIEKTPOXUMHU-
yeckass KOppO3Usl METAJUIOB.
MerTo/bl 3a1IUTHI OT KOPPO3HH
(mpoTekTopHasi, KaToJHad,
aHOOHAs, XMMHYCCKasl,

AHTUKOPPO3MOHHBIE MMOKPBITHSA).

Koncnekr, penenue
3a/1a4.

10

10 | O630p XUMHUYECKUX DTIEMEHTOB.

Koncnekr, penrenue
3a/1a4.

10

Hroro:

S7

98

4.7. KypcoBble padoThI/IPOEKTHI.

KypcoBsie paboThl yueOHBIM TUTAHOM HE MTPEAYCMOTPEHBI.




5. O0pa3oBaTebHbIE TEXHOJIOTHU

[IpenoaBanye TUCHMIUIMHBI BEACTCA ¢ IPUMEHEHHUEM CIICAYIOMIMX BUIOB 00pa30BaTEIbHBIX TEX-
HOJIOTUH:

e TPAJUIMOHHBIE OOBSCHUTEIHHO-UUIIOCTPATUBHBIE TEXHOJOTHH, KOTOpBIE 0O0ECHeunBaIoOT mI0-
CTYHHOCTbh Y4eOHOro MarepHaina Juisi OOJBIIMHCTBA CTYJI€HTOB, CHCTEMHOCTb, OTPAOOTaHHOCTh OpPIraHu-
3alMOHHBIX ()OPM U MPUBBIYHBIX METOAOB, OTHOCUTEIILHO MAJIbI€ 3aTPAThl BPEMEHHU;

® TEXHOJOIHU MpoOIeMHOro oOyueHHs], HANpaBICHHBIE HA Pa3BUTHE IMO3HABATENHLHOW aKTHBHO-
CTH, TBOPYECKON CaMOCTOSATEIBHOCTU CTYJCHTOB U IIpeIojararoliye nocjae10BaTeabHoe U LeIeHanpas-
JICHHOE BBIJBIDKEHHUE Tepell CTYJCHTOM I03HABaTENIbHBIX 3ajad, pa3pelieHre KOTOPBIX MO3BOJSIET CTY-
JIEHTaM aKTHBHO yCBAaWBaTh 3HaHUS (MCIIOJb3YIOTCS ITOMCKOBBIE METOJIbl; IOCTAHOBKA O3HABATEIIbHBIX
3a1a4);

e TEXHOJIOI'MHU PA3BUBAIOILET0 00YUYEHUs, IO3BOJIAIONINE OPUEHTHPOBATh YUEOHBIH MpoLece Ha Mo-
TEHIMAJIbHbIE BO3MOKHOCTH CTYIEHTOB, UX PEAJIN3aLUI0 U Pa3BUTHE;

e TEXHOJIOT'MU KOHIICHTPUPOBAHHOT'O O0YUYEHHs, CyTh KOTOPBIX COCTOUT B CO3JIAHMH MaKCHMAaJIbHO
OJMM3KOM K €CTEeCTBEHHBIM IICHXOJOTMYECKUM OCOOCHHOCTSAM YEJIOBEYECKOI'O BOCHPUATHUS CTPYKTYPHI
y4e0HOT0 Tpolecca U KOTOPHIE JA0T BO3MOXKHOCTh TIIyOOKOTO W CHCTEMHOTO M3Y4YEHHS COJCpPKAHUs
YyUeOHBIX IUCLUIUIMH 3a CYET 00bEJMHEHUS 3aHATUN B TEeMaTHUecKue OJIO0KHU;

e TEXHOJIOTMM MOJYJBHOro OOydeHHs, JAIOLIME BO3MOKHOCTH oOecredeHuss THOKOCTH Ipouecca
o0yuyeHHus, aJlanTalliy ero K MHAWBUAYAIbHBIM HOTPEOHOCTSIM U 0OCOOEHHOCTSIM OOydaroluxcs (mpume-
HSIFOTCS, KaK IMPaBHJIO, TIPU CAMOCTOSITEIbHOM OOYYEHHH CTYACHTOB IO WHAMBHIYaJIbHOMY ydeOHOMY
IJIaHy);

e TexHONOTHU AU epeHInPOBaHHOTO 00YUYEeHHUs, 00ECIIEUNBAIOIIIE BO3MOKHOCTh CO3J[aHUS OTI-
TUMAJIBHBIX YCIIOBHIA JJIsl Pa3BUTHA MHTEPECOB U CIIOCOOHOCTEH CTYIEHTOB, B TOM YHUCIIC U CTY/ACHTOB C
0cOOBIMH  00pa3oBaTeIbHBIMU  MOTPEOHOCTAMH, 4YTO MO3BOJSET pEAIU30BaTh B  KYJbTYPHO-
00pa3oBaTEIFHOM TPOCTPAHCTBE YHUBEPCUTETA UACIO CO3/IaHUS PABHBIX BO3MOXKHOCTEW JIJIS MOy EHUS
o0Opa3oBaHUs

e TEXHOJIOTMM aKTUBHOTO (KOHTEKCTHOT'0) 00YYEHMsI, C IOMOIIbIO KOTOPBIX OCYILECTBIISIETCS MO-
JeTUPOBaHUE MPEIMETHOTO, MPOOJIEMHOT0 U COLMAIBHOTO CoJepXaHusd Oyayiield mpodeccroHaTbHON
JEeSITeTbHOCTH CTYJCHTOB (MCTIONB3YIOTCSl aKTHBHBIE U MHTEPAKTHBHBIE METOBI OOYUECHHUS) H T.JI.

MaxkcumanbHast 3¢ (HeKTUBHOCTh NeJaroru4eckoro rnpouecca J0CTUraeTcs MyTeM KOHCTPYHPOBaHHS
ONITUMAIIFHOTO KOMIUJIEKCA TIeJJarOTHYEeCKUX TEXHOJOTUH © (WIM) WX D3JEMEHTOB Ha JIMYHOCTHO-
OpPUEHTUPOBAHHOM, JIEATEIbHOCTHON, TUAJOTMYECKONl OCHOBE M HCIIOJIb30BAaHUS HEOOXOJUMBIX COBpE-
MEHHBIX CPEACTB O0yUYEHHS.

6. Y4ueOHO-MeTOAHYEeCKOE M TPOrPAMMHO-HH(OPMALHOHHOE 00ecnievyeHne TUCHHIITTUHBI
a) OCHOBHas1 JIUTepaTypa:

1. TMoany6ueix JLIT. O6mas xumus : yuebroe nocoodue / JL.IT. [TomnyOubix. — MockBa : UHOPA-
M, 2024. — 178 c¢. — (Bsicmiee o6pazoBanue). - bubmmorp.: ¢.162. - ISBN 978-5-16-019036-5.

2. bprosruna A.B. Obmas u Heoprauuueckast Xumus : npaktukyMm / A.B. Bprosruna, A.C. Ypycosa,
JI.A. TaBpuiioBa ; mox o6ut. pex. JI.5. I'aBpuiioBoit ; MuHucTEpCcTBO HAyKH U BhICIIEro o0Opa3oBa-
Hus Poccuiickoit denepannu, Ypansckuil GpenepanbHblil yHuBepcurerT. - ExatepunOypr : U3a-Bo
VYpansckoro yH-Ta, 2020. - 167 c. - bubnmorp.: ¢.158. - ISBN 978-5-7996-2955-7.

3. Maprteinosa T.B. Heopranuueckas xumus : yueonuk / T.B. Maptsinosa, M.U. Cynonunkas, FO.C.
AreeBa. - 2-¢ u3., ucnp. u jgon. — Mocksa : UHOPA-M, 2023. - 348 c. - (Bsicmiee oOpa3oBa-
Hue: bakanaspuar). - bubmmorp.: ¢.343. — DOI 10.12737/1860987. - ISBN 978-5-16-017553-9.

4. TI'pubanosa O.B. O6mas u HeopraHuyeckasi XuMus : OTIOPHbIE KOHCIIEKThI, KOHTPOJIbHBIE U TECTO-
BbIe 3a1anus: [Tocobue / I'pubanoBa O.B. - PoctoB-Ha-/lony :@ennkc, 2022. - 189 c.- bubnumorp.:
c.187.- ISBN 978-5-222-22683-4.

0) JlonoJiHUTeIbHASA JINTEpATypa:
1. [lleBenbkoB A.B. Heopranuueckast xumus : yueoHuk / A.B. IlleBenskos, A.A. JIpo3nos, M.E.
Tamm ; mox. pen. A.B. IllesenbkoBa. - Mocksa : JlaGoparopus 3nanmii, 2021. - 591 c. — (Bebic-
mee oopa3oBanue). - budmmorp.: ¢.589 - ISBN 978-5-00101-937-4.



2. CysopoB A.B., O6mas xumus / CyBopos A.B., Hukonsckuii JI. b. - CI16. : XUMU3JIAT, 2017. -
624 c. - ISBN 978-5-93808-303-5 - Tekcr : anekrponnsiii // 3BC "KoncynbranT cryaenra” :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785938083035.html

3. CemenoB U. H., Xumust: Yuebnuk amns By3oB / Cemenos U. H., [lepdumosa U. JI. - CIIO. :
XUMM3JIAT, 2017. - 656 c. - ISBN 978-5-9388-291-5 - Texkcr : anexkrponnsiii // DbC "KoHcynb-
taHT ctynenrta” : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN978593882915.html

4. AxmeroB H. C. O6mas u Heoprannyeckas xumus. Yueo. 11 By30B./H.C. AxmeroB. — 4-e us.,
ucnp. — M.: Beicm. mik.; 2015. — 743 c., wi. — ISBN5-06-003363- http://lib.maupfib.kg/wp
content/uploads/2015/12/ahmetov_obshaia_i_neorganicheskaia _himia_2001.pdf

5. I'muuka H. JI. O6mas xumus: [Y4ae6. moco0. mis By3os] / H. JI. I'nurka; [Tox pen. A. W. Epmaxo-
Ba. — 28-¢. u3., mepepad. u mon. — M.: Unrterpan-Ilpecc, 2015. — 727 c.: un. —-ISBN 5-89602-011-
2 - http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja_himija.pdf
B) HHTEPHET-PeCcypcChl:

MunucrepctBo 006pazoBanus U Hayku Poccuiickoit @eneparuu — http://MmunoOpHayku.pd/
denepanbHas ciryx0a 1Mo Haa30py B cdhepe obpazoBanus U Hayku — http://obrnadzor.gov.ru/
MunucrepcTBo 00pa3oBanus u Hayku Jlyranckoit HapomHo# Pecriyomuku —https://minobr.su
Haponusrit coBet Jlyranckoi Hapoanoii Pecriy6muku — https://nsinr.su
[TopTran denepalibHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO OOpa30BaHMS —
http://fgosvo.ru
denepanbHblil mopran «Poccuiickoe odopasosanue» — http://www.edu.ru/
Wudopmanuonnas cuctema «EmuHOoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam» —
http://window.edu.ru/
denepanbHblil HEHTP HHPOPMAIIMOHHO-00pa30oBaTelIbHBIX pecypco — http://fcior.edu.ru/
DJIeKTPOHHBbIE OMOJINOTEYHbIEC CHCTEMBbI M PecypChl
DIIeKTPOHHO-OUOTNOTEUHAS cucremMa «KoHcynbTant CTyJICHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x
DnexTpoHHO-0nbIHoTeuHas cuctema «StudMed.ruy» —https://www.studmed.ru
Nudopmannonnslii pecypc OubImoTexu o0pa3oBaTeIbHON OpraHU3aluN
Hayunas 6ubnuorexa umenn A. H. Konsiesa — http://biblio.dahluniver.ru/

7. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHue T CUUIIMHBI

OcBoeHHE TUCHUIUIUHBI «XUMHS» TMPEINOoJIaraeT UCIMOJIb30BAaHUE aKaIeMUUECKUX ayIduTOpHUH,
COOTBETCTBYIOIIMX JEHCTBYIOIINM CAHUTAPHBIM M MPOTUBONOKAPHBIM IIPABUIIAM U HOPMaM.

Jlek1moHHBIE 3aHATHS: KOMIUIEKT AJIEKTPOHHBIX MPE3EHTAlU/CIaiioB; ayAUTOpHUs], OCHAIIEH-
Has NMPE3CHTAIMOHHON TEXHUKOU (TPOEKTOP, FKPaH, KOMIbIOTEP/HOYTOYK, ...) U T.II.

[IpakTHyeckue 3aHATHSA: KOMIBIOTEPHBIA KJIacc, MPE3eHTAIMOHHAs TeXHUKa (ITPOEKTOp, dKpaH,
KOMIBIOTEP/HOYTOYK, ...), makeTsl [1O o0mero HazHaueHUs (TEKCTOBBIE PEIAKTOPHI, rpaduuecKue pe-
JAKTOPBHI, ...).

[Tpouee: paboyee MecTo MpenojaBarTessi, OCHAIIEHHOE KOMIIbIOTEPOM ¢ J0cTynoM B MHTepHeT,
pabouune MecTa CTYJIEHTOB, OCHAIIEHHbIE KOMIIBIOTEpaMU C JOCTynoM B MHTepHET, IpelH a3HaYeHHbIE
JU1s1 paOOTHI B 3JIGKTPOHHOM 00pa3oBaTeIbHOM cpee, U T.11.

[TporpamMHOe oOecrieueHHe:

DOYyHKIHUOHATBHOE BbecniiaTtHoe nporpaMmMHoe

CchLIKH
Ha3HAYCHHUE o0ecmeyeHne

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OducHbIif TakeT Libre Office 6.3.1

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

OmneparmoHHasi cucteMa UBUNTU 19.04



http://www.studentlibrary.ru/book/ISBN9785938083035.html
http://www.studentlibrary.ru/book/ISBN978593882915.html
http://lib.maupfib.kg/wp%20content/uploads/2015/12/ahmetov_obshaia_i_neorganicheskaia_himia_2001.pdf
http://lib.maupfib.kg/wp%20content/uploads/2015/12/ahmetov_obshaia_i_neorganicheskaia_himia_2001.pdf
http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja_himija.pdf
http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx

Bpaysep Opera http://www.opera.com

[ToYTOBBIH KIUEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird
Daitn-MeHeKEp Far Manager http://www.farmanager.com/download.php
ApxuBarop 7Zip http://www.7-zip.org/

http://www.qgimp.org/
http://gimp.ru/viewpage.php?page id=8
http://ru.wikipedia.org/wiki/GIMP

GIMP (GNU Image Manipu-

I'pacuueckuii penakrop lation Program)

Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

Aynuoreiiep VLC http://www.videolan.org/vic/

8. M@oH/ O1IEHOYHBIX CPEACTB /Il MPOBEIEHNsI TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOH aTTecTAllUH
10 AUCHUILIMHE (MOAYJII0)

IHacnopr
OLICHOYHBIX CPEJACTB M0 Y4eOHOM IMCHUILINHE
«XUMHA»

Onucanue ypOBHCfI C(i)OpMHpOBaHHOCTI/I " KpUTCPUCB OLICHUBAHUA KOMIIETEHIIMH Ha dTallax ux
(I)OpMI/IpOBaHI/I}I B X0€ U3YUCHUA NUCHUIITIMHBI

Jran Kon YpoBuu Kpurepun
KoMneTeHnuu | chopmupo- OLICHHUBAHMS KOMIIETeHIHMHU
BAHHOCTH
KOMIIeTeH-
M

IoporoBblii | 3HATH: BEAYIIHE UACH, TOHATUS U 3aKOHBI

! 1 1 1
:E i ‘é jé‘ 5;,[ % 2 XAMHUH, METObI TTPUMEHCHHUS
= E c@%’g = ); XUMHYECKHX 3aKOHOB M TIPOILIECCOB, METObI
= S ; m E 5 § KUCIOJIb30BAHUA XUMUUYECKHUX BEIIECTB U MaTe-
z ; o E§ =2 pHAJIOB B Pa3HBIX chepax  UeIOBEUYECCKOMH
o= & T S E E § JIESITEIIBHOCTH,
= :r:; S E8x i Ba3oBblii | yMeTh: NPUMEHSATh 3HAHUE XHMHUYECKHUX 3aKO-
S = = § 8*?) E HOB W TIPOIIECCOB MPHU PEUICHUH MPOQECCHO-
2 o 2 5 ); S = HaJBHBIX 3a]1a4, MCIIOJIh30BaTh XUMHUYECKHE Be-
= = %’ 58 2 2 IIECTBA U MaTEepPHaJIbl B Pa3HbIX cepax deraoBe-
o o 2= 88E YeCKOM JeTeNIbHOCTH;
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http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

Bruicoknii BJIAJI€Th: IIOHATHUSIMHU U 3aKOHAMHU XUMHUH, ME-
TOJAMHU MPUMEHEHUS XMMHUUYECKUX 3aKOHOB H
MPOIECCOB, METOAMHU HCMOJIb30BAHUS XUMMU-
YECKMX BEIIECTB W MAaTEPUAIIOB B pPa3HbIX
chepax 4emoBeUeCKO AeSITeIbHOCTH.

()

3aKJiaro
YUTEIbHbIN

[lepeyenpb KOMIIETEHIUH (3JIEMEHTOB KOMIIETEHIIHI ), POPMUPYEMBIX B pe3yJIbTaTe OCBOCHUS
y4eOHOU TUCHUTLITAHEI.

®opmynupos- | MHIuKaTopsl 10CTH- Tembl

/11 Kka KCHUHM KOMICTCHIMH)  yye6H0i qUCIMILIHHEL
KOHTPOJIUPYeE- (0 TUCITUTIIIMHE)

Mou

KOMIICTCHII N

Kox kommerenimun
Oransl Gpopmupo-
BaHUS
(ceMecTp U3y4eHUs)

11



OIIK-1

CrnocobeH cra-
BUTh U PEIIATh
UHXCHEpPHBIE U
Hay4YHO-
TEXHUYECKUE
3amaun B cde-
pe cBoew Ipo-
(deccuonann-
HOU JesATellb-
HOCTH U HOBBIX
MEXIUCLIU-
TUTHHAPHBIX
HanpaBJICHUH C
HCII0JIh30Ba-
HUEM ecTe-
CTBEHHOHAYY-
HBIX, MaTrema-
TUYECKUX U
TEXHOJIOTHYe-
CKHMX MOJIEJIeHN

OIIK-1.2. TIlpume-
HSET OCHOBHBIC IIO-
HATHS W 3aKOHBI
€CTECTBEHHBIX HAyK
JUIS. pEIICHUsS] TMpe.l-
METHO TNPO(PUIBHBIX
3a/1a4;

OIIK-1.3. Ilpume-
HSIET ECTECTBECHHO-
Hay4HbIC METO/IbI
TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHO-
ro HUCCIEIOBAHUS
00BEKTOB, Mpoliec-
COB, SBJICHWH, NPO-
BOJUT DJKCIIEPUMEH-
TBl 10 3aJaHHOU
METOJIUKE W aHaJIu-
3UpPYET pe3yJIbTaThl

Tema 1.

Bgenenue. IIpeamer u 3Ha-
YEHUE XUMHH.

Tema 2.
OCHOBHBIE 3aKOHBI XMMHH.
Tema 3.
Ctpoenue aToma.
Tema 4.
IIepnonnueckuit 3akon /.M.
Menneneesna.

Tema 5.

XUMHYECKASA CBI3b.
TeMma 6.

OHepreTuka XMMHYECKHUX
IIpoLeccoB. XUMHUYECKOE
CPOJICTBO.

Tema 7.
XI/IMI/I‘-ICCKafl KHHCTHUKA U

Katanan3. XUMHUYECKOe paB-
HOBECHUC.

Tema 8.

PactBOpBI ¥ UX CBOMCTBA.
PactBOpBI 351€KTPONUTOB

Tema 9.

OKHCIIUTEILHO-
BOCCTaHOBUTEJBHBIE peaK-
1805070

Tema 10.
DNEKTPOXUMHUECKHE
11ECCHI U CUCTEMEL.

Tema 11.

Koppo3us meranios u 3a-
LIUTa OT KOPPO3HUHU.

Tema 12.

O030p XUMHUYECKUX
CBOWCTB 3JIEMEHTOB.

npo-
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ITokazarenu u KpUTCPHUH OLCHHBAHUA KOMHeTeHLII/Iﬁ, OIMUCAaHUEC MIKaJI ONCHUBAHU

Ne Kon Wunukaropsr | [Inanupyemble pe3ynbTaTsl 00ydeHUs KonTtponupyemsie 2 qi):
- i - T

/i KOMIITCHIIUU JOCTHXXCHH 10 TUCILIMIIIIMHE TEMBI y‘-Ie6HOI/I JHUC = g
KOMIICTCHIIMHN UIITIUHBI 8 (rs g
= =
SE®

= o

5 5

ani e

o

1. 3HATh: BEAYLIUE UICU, MOHI- Tema 1.

OIIK-1. CiocoOeH CTaBUTh U pelIaTh HHKCHEPHBIC U HAYYHO-TEXHUYECKHUE 3a7a9i B cepe cBoei mpodeccruoHab-

v

THUYCCKUX U TEXHOJOI'MYCCKUX MOACIIEU

HOU ACATCIIBHOCTU W HOBBIX MCKIUCHUIIIMHAPHBIX HAIIPABJICHUHN C UCITOJIb30BAHUEM CCTCCTBCHHOHAYYHBIX, MaTCMa-

v

(v

TOB, IPOLCCCOB, ABJICHUU, ITPOBOAUT SKCIICPUMCHTHI 110 3aJTaHHOU METOJUKC U AHAJIU3UPYCT PE3YJIbTAThI

OIIK-1.2. [IpuMeHsSeT OCHOBHBIC TIOHSATHS M 3aKOHBI €CTCCTBCHHBIX HAYK JUISl PEIICHUS MPEIMETHO MPOPUIBHBIX 32+

Jad;
OIIK-1.3. [IpuMeHsieT ecTeCTBEHHOHAYYHBIE METO/IBI TEOPETUICCKOTO M IKCIIEPUMEHTAIHFHOTO UCCIICIOBAHUS O0BEK-

THA W 3aKOHBI XUMHH, METOAbI
INIPUMCHCHUA XUMHNYCCKUX 3a-
KOHOB M IIPOLECCOB, MCETOIbL
HUCIIOJIB30BaHHUA  XUMHYCCKHX
BCHICCTB U MATCPHAJIOB B pas-

HBIX cdepax 4YeIoBeYeCKOU
NeATeNbHOCTY;
yMeTb: IPUMEHATH 3HaHUE

XUMHYECKUX 3aKOHOB M IPO-
1IECCOB IPHU pelIeHUuu Mpodec-
CHOHAJIbHBIX 3a/1a4, UCIOJb30-
BaTh XUMHUYCCKHUE BCUICCTBA U
MaTepuaiabl B pasHbIX cdepax
YEIIOBEUYECCKOM ACATCILHOCTH;
BJIA/IeTh: TOHATHIMH U 3aKO-
HaMH XUMHWH, METOJaMH IIpHU-
MCHCHUA XUMHNYCCKUX 3aKOHOB
U TPOLECCOB, METOAAMHU HC-
I10JIb30BaHUA XUMHUYECCKUX
BEILIECTB U MaTEpPHAJIOB B pa3-
HbIX cdepax UeIOBEUECKOM
JESATENIbHOCTH.

Bsenenue. IIpen-
MET U 3HaYeHHE
XHMUH.

Tema 2.
OCHOBHBIE 3aKOHBI
XHMUH.

Tema 3.
CrtpoeHnue atoma.

Tema 4.
[Tepuoanueckuit
3akoH JI.11. Men-

JleTieeBa.

Tema 5.
XuMmuyeckas CBsI3b.
Tema 6.
DHepreTuKa XUMHU-
YECKUX TPOIIECCOB.
XUMHUYECKOE CPOJI-

CTBO.

Tema 7.
Xumuueckasi KUHe-
THKA U KaTaJlu3.
XUMHUYECKOE paB-
HOBECHE.

Tema 8.
PactBOpsI 1 nx
cBoiicTBa. PacTBo-
PBI BJIEKTPOJIUTOB

Tema 9.
OKHCIATETHHO-
BOCCTAHOBUTEIb-
HbIE PEaKIIHH.

Tema 10.
DNeKTpOXUMHUYe-
CKHE MPOLECCH U
CHCTEMBEI.

Tema 11.
Kopposus meran-
JIOB | 3aIUTa OT
KOPPO3HH.

Tema 12.
0O0630p XUMHYIECKHUX
CBOWCTB 3JIEMEH-
TOB.

CobecenoBanue (yCTHBIN WIIM MUCBbMEHHBIA OMPOC), KOHTPOJbHAS pad0oTa, TEOPETUUECKUE BOTIPOCHI K IK3aMEHY.

Ilepeyenn BonpocoB (1Jis1 NpoBeaeHHs codeceqoBaHNs (YCTHBIN WM NHCbMEHHBIN 0IPOC))
1.

I[aﬁTe OonpeaAcIICHUA CICAYIOIMUM IMOHATHUAM: BEIIECTBO, aTOM, MOJICKYJIA, XHUMHYCSCKHI

9JICMCHT.
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COoNoORWN

10.

11.

12.

13.

14.
15.
16.
17.
18.

19.

20.
21.

22.

23.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

[Ipocteie u cnoxubie BemecTBa. [Ipusenure 2-3 npumepa.

Amnnorponnsie Mmoaudukanuu. [Ipusenure 2-3 npumepa.

Uro Takoe oTHOCUTENbHAsA aToMHas Macca? Kakum oOpa3om oHa omnpeaensercs?

UYro Takoe OTHOCHTEbHAsI MOJIEKyJsipHas macca? Kakum ob6pa3zom oHa orpenensercs?
Urto Takoe BasieHTHOCTH? Kakum 0OpazoM oHa onpeaensercs?

. Chopmynupyiite 3aK0H COXpaHEHHs MacChl BemecTB. KTo sBnsieTcs ero aBropom?

ChopmynupyiiTe 3aKOH IMOCTOSHCTBA COCTaBa BemecTB. Kem u korjia oH ObLT OTKPBIT?
CdhopmynupyiiTe 3aKk0oH ABOTaIpo U CICICTBUE U3 HETO.

Ornpenenure TUIT XUMUYECKOM CBS3H M pACCMOTPHUTE CXEMBI €€ 00pa30BaHUsl B BEIICCTBAX,
umerorux Gopmynel: Ca, CaFz, F2, OFo.

Harmmmure ctpykryphubie popmyisl BemectB: CO, CaC2, CS2, FeS2. Onpenenure cTeneHu
OKHCIICHUS 3JIEMEHTOB M UX BAJIGHTHOCTH (B BO3MOXKHBIX CIIy4asiX) B 3TUX BEIIECTBAX.

[Tepuonnuueckuii 3aKOH U MEPUOINYECKAsE CUCTEMA XUMUUECKUX AJIEMEHTOB

J.".MenzeneeBa Ha OCHOBE IIPEACTABICHHUI O CTPOCHUH ATOMOB.

3HaueHHE MEePUOJMYECKOr0 3aKOHA JUIsl pa3BUTUS HAYKH.

CtpoeHune aTOMOB XUMHUYECKHUX 3JIEMEHTOB M 3aKOHOMEPHOCTH B U3MEHEHHH X CBOMCTB HA
IpUMepe: a) IEMEHTOB OJJTHOTO MEePHO/Ia; 0) AIIEMEHTOB OAHON TTIABHOM MOATPYIIIHL.

Buapl xumMudeckoit CBs3M: MOHHAS, METAIITNYECKas, KOBAJIGHTHA (ITOJISIpHASI M HETIOJISIpHAst ).

Knaccudukanuss XaMUUYECKHX PEaKIIuid B HEOPTAaHUYECKOW XUMUH.

KBaHTOBBIE UKCIIa KaK XapaKTEPUCTUKU COCTOSIHUS JIEKTPOHOB B aTOME.

[Ipunuun [Haynu. [Topsaok 3amonHeHus o ypOBHEM.

[Topsmok 3anonHeHust opourtasneit Ha noayposHe. [IpaBuno XyHnaa, ero WUTIOCTpalys Ha KOH-
KPETHBIX IMPUMEpPaX.

DHeprusi MOHU3aLUU U AEKTPOOTPHULATEIBHOCTD, UX U3MEHEHHE Y JIIEMEHTOB IEPUOANYECKOM
CHCTEMBI 110 TPYyNIaM U MePUOJIaM.

@DakTOpPHI, BIUAIOIINE HA CKOPOCTh XUMHUUECKUX PEAKIIHil.
3akoH neiictBus Macc. OCOOEHHOCTH €ro MPUMEHEHUS K PEaKIHsIM B T€TEPOT€HHBIX CUCTEMAX.
KoHcTaHTa CKOpOCTH XUMHUYECKON PEaKLIUH.
3aBHCHUMOCTH CKOPOCTH PEAKIIMU OT TeMIepaTyphl. Y paBHeHust Appenuyca u Bant-I'odda.
DHeprusi akTUBaIUU.

CocrosiHue XMMHUYECKOTO paBHOBecus. KoHcTaHTa paBHOBECHS.

[Tpunuun Jle-lllarense, onpeneneHue caBUra paBHOBECHUS B CUCTEMAaxX MPU U3MEHEHUU TEMIIe-
paTypsl, 1aBlI€HUA U KOHUEHTpaluil. [[puMeHeHne Kk reTeporeHHbIM CUCTEMaM.

Peaxiiuu nonHoro oOMeHa. Y cJIoBHs MX HEOOPATUMOCTH.

Baxwuerimme Kinaccbl HEOPraHMYECKUX COCINHEHU .
Crioco0OsI BEIpaKeHHS KOHIIEHTPAIIUU PACTBOPOB.
Bonoponnsriii nokaszarens (pH) pactBopa.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIHAH.

DIEKTPOJIN3 PacIIaBOB U paCTBOPOB.

Mertaiubl, UX MOJIOKEHHUE B IEPUOANIYECKON CHCTEME XUMHUUYECKUX AJIEMEHTOB /.
W.MenneneeBa, CTpO€HUE X aTOMOB, METaJUTMYECKas CBs3b. OOIIMEe XMMHUYECKHE CBOICTBA Me-
TaJJIOB.

Hewmerabl, X 1010K€HUE B IEPUOINYECKON CUCTEME XUMUYECKUX 3iieMeHTOB 1. 1. Menne-
JieeBa, CTPOCHHUE UX aTOMOB.

DNEeKTPOXUMHUYECKUH Psi/i HAPSHXKEHU METaJUIOB. BrITECHEHNE METAIIJIOB U3 PACTBOPOB COJIEH
JIPYTUMHU METaJlJIaMHU.

Bonoponusie coequHenus HeMeTauioB. 3aKOHOMEPHOCTH B U3MEHEHUHU UX CBOMCTB B CBSI3U C
MOJI0’KEHUEM XMMHUYECKHUX 3JIEMEHTOB B nepuoaunyeckoit cucreme J[. 1. Menneneena.
XuMHUECKas U dJIEKTPOXUMHUYECKAS] KOPPO3US METAIUIOB. Y CJIIOBHS, IPU KOTOPBIX MPOUCXOIUT
KOpPPO3Hsi, MEPHI 3aIIUTHI METAJIJIOB U CIIJIABOB OT KOPPO3UHU.

Kene3o: nonoxxeHue B NepuoAMUECKON CUCTEME XUMHUUECKUX 3JIEMEHTOB

14



J1. U.MenneneeBa, CTpOCHHE aTOMa, BOBMOXHBIC CTETICHH OKUCIICHHs], PU3NUECKHE CBOMCTBA, B3aH-

MOJIEHCTBUE C KUCIOPOOM, T'aJIoT€HaMH, pacCTBOpaMH KUCIOT U cosell. CriiaBel xenesa.

35. OOurme crnocoOsI rmosrydeHus MetawioB. [IpakTnyeckoe 3HaUE€HUE IEKTPOIN3a HA IPUMEPE CO-
7eit 0ECKUCIOPOTHBIX KUCIIOT.

Kputepuu u mikana olleHUBaHUs M0 OIIEHOYHOMY CpPeICTBY cobeceoBanue (yCTHBIN WM MUCHMEH-
HBIH OIPOC)

[xana OLICHUBAHUS Kpurepuii onieHuBaHus
(nHTEpBAN OAIIOB)
5 cobecenoBanue (YCTHBIM WJIM MUCHMEHHBIA OMPOC) MPOIIET HA BbI-

COKOM YypOBHE (CTYJICHT B MOJHOM 00BEME OCBETHJI paccMaTpHBac-
MBI BOTIPOC, BJaJEET MPOQPWILHBIM TMOHITHWHBIM (KaTerophalib-
HBIM) aINmnapaTroM | T.I1.)

4 cobecenoBanue (YCTHBIN MM MUCHbMEHHBIN OMPOC) MPOIIET Ha CPeI-
HEM YpOBHE (CTYJIEHT B LIEJIOM OCBETHJI paccMaTpUBaEMbIii BOIPOC,
BJIQJICeT MPOPWIBHBIM MOHATHHHBIM (KaTerOpUAIBbHBIM) alapaTrom
U T.I1.)

3 coOecenoBanre (YCTHBI WIM NHCbMEHHBI OINPOC) Ha HU3KOM
ypOBHE (CTYIEHT JOMYCTHJ CYIIECTBEHHBIC HETOYHOCTH, W3JIOKHUII
MaTepHual C OMmMOKaMH, HE BIAZCET B JAOCTATOYHOW CTETEHU IPO-
(HIBHBIM KaTerOPHAIbHBIM aIlapaToM M T.I1.)

2 coOecenoBanre (yCTHBIM WJIM NMUMCBMEHHBIA ONpPOC) MpOIIET HAa He-
yIOBJIETBOPUTEILHOM YPOBHE WJIM HE IPEACTaBJIEH (CTyIEHT He To-
TOB, HE BBIIIOJHWII 33JJaHUE U T.II.)

3agaHus K KOHTPOJbLHBIM padoTam

Bapwuanr 1.
3anmanue 1. OcymectBute psan npespamenuii. S—S02— SO3—>H2S0s4—»>NaHSO;,
3ananue 2. Ha kakoM OCHOBaHHMM XJIOp M MapraHel IOMeIaT B OJHOW TpyMIe NepruoandecKoil cucre-
MBI 35ieMeHTOB? [loueMy KX MOMENIAlOT B Pa3HbIX NOATpyInax?
3ananue 3. Onpenenure AH® o6pazoBanus stunena CoHa(r) + 302(1) =2CO2(1) + 2H20(T), eciu AH 298:

- 1323 x/I»x/Momb.
3ananue 4. BosmoxHa nu cienyromas peakius: 2 Hg, Clo.=2HgCl>+2Hg. OtBer moarBepaute, paccuu-
taB AG%98 3TOI1 CHCTEMBL.
3ananue 5. Kakue BemecTBa 1 B KaKOM KOJMYECTBE BBIJEINISETCS HAa YTOJBHBIX JIEKTPOAAX MPHU JIEKTPO-
nu3e pactBopa Nal B reuenue 2,54, eciu cuia Toka paBHa 6A?

Bapuant 2
3ananue 1. Hamumure ypaBHeHHE peakuil B MOJIEKYJISIPHOM U HOHHON (popMax, MpU MOMOIIH KOTOPBIX
MOJKHO OCYIIECTBHTH ciieayroiiee mpesparierue: Zn—ZNnClo—Zn(OH)2—>Naz[Zn(OH)4]—ZnS0a.
3ananue 2. Kakoil sHepreTnyeckuii Mo JypoBEeHb aTOMa 3aIIOIHACTCS PAHbIIE:

a) 4S nm 3d; 6)5p wiu 4d; B) 6p nm 4 ?
3ajanue 3. cnonb3ys crnipaBouHble naHHble, onpenenute sH Y, cremyromero nporecca CoHsOH(xk) =
C2Ha(r) + H20(1).
3ananue 4. [loap3ysich CipaBOYHBIMU JJaHHBIMH, Bhrunuciute AS u AG peakuuu:
CaCo3(x)=CaO(x) + CO2(T), BO3MOKEH JIH 3TOT MPOIIECC NMPH CTAHAAPTHHIX YCIOBUAX?

3anmanue 5. Cxonbko rpaMmmoB HoSO4 oOpa3yercs Bosne aHoa ipu deKTpoin3e pactBopa NaxSOsy,
€cu Ha aHojie Beiaensercs 1,121 kucnopoia, I3BMEPEHHOTO TP H.Y.? Beruuciaure maccy BENIECTBa, BbI-
JEJSAIOIErocs: Ha KaToJ€.
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Bapuant 3
3ananue 1. OcyuiecTBUTe caeayOUIUe PEBPaILEHU:
Mg—MgCl>—>Mg(OH)>—>MgO—Mg(NOs3)2.
3ananue 2. Ha kakoM OCHOBaHMM XpOM U CEPA PacHoJIOKEHbI B OAHON IpylIe NepUOAUYECKON Cu-
creMbl? [ToueMy UX MOMEIIAIOT B pa3HbIE MOATPYIIIbI?
3ananue 3. [lonp3ysachk cipaBoYHBIMU JaHHBIMU, Berauciute AS u AG peakiuu: CaCosz(k) = CaO(k)
+ CO2(T), BO3MOKEH JIM 3TOT MPOLECC MPU CTAHAPTHBIX YCIOBUAX?
3ananue 4. Hanuimure TepMOXUMUYECKOE ypaBHEHHE peakiuu Mexxay CO2 1 BOZOpPOJIOM, B Pe3yJib-
tate kotopoi oopazyercs CHs () 1 H2O(r).CKOBKO TEIIOTHI BBIACIUTCS MPU ATOW peaKIuu?
3ananue 5. BoruncauTe cuily TOKa, 3Hasl, YTO IIPU AJIEKTPOJIM3€E pacTBopa B TeueHue 14. 15muH. 20c.
Ha aHOJIe BBIIEIUIIOCH 6,41 kuciopoaa. Kakoe BeniecTBo U B KaKOM KOJIMYECTBE BBIJENIIETCS Ha KaTtoae?
Bapuant 4
3ananue 1. CocTaBbTe ypaBHEHUE PEAKIIHI, KOTOPBIE HYKHO MPOBECTH ISl OCYIIIECTBICHUS CIIETy-
forux mpomeccoB: SN—SNO—SNCl,—SnCl;—SnCl—Sn(OH)2—Naz[Sn(OH)a).
3ananue 2. Hanumure 31eKTpoHHBIE (hOPMYIIBI aTOMOB 3JIEMEHTOB C 3apsaaamu sjpa: a) 8; 0) 13; B)
53

3aganue 3. Ucxoas u3 ternoBoro 3ddekra peakiun 3CaO(k)+P205(k) = Caz(PO4)2(x); aH 298: -
739 kJlx/monb, onpenenuth AH 5, 06pasosanus oprodochara KambIius.

3ananue 4. Koncranra paBHoBecus romoreHHoi cucreMsl COg2) +H202) <> CO22) +H22) mpu He-
KOTOpO# Temrieparype paBHa 1.BerauciuTe paBHOBECHBIE KOHIICHTPALMU BCEX PEAarnpyONIUX BEIIECTB,
ecnu ucxoansie KoHeHrpanuu: [CO]=0,10mons/n; [H20]=0,40mo0mb/51.
3aganue 5. DIEKTPOJIU3 pacTBopa Cyib(ara IMHKA MPOBOAUIN B TEYEHHE SU.,B pe3yIbTaTe Yero Bbl-
JeNINII0Ch 6J1 KUCI0po/ia, U3MEPEHHOT0 NpHU H.Y. Beiuucnure cuiy Toka.
Bapwuanr 5
3ananue 1. CoctaBbTe ypaBHEHHUs peakuii, KOTOPbIE HYKHO IPOBECTH JIJIsl OCYIIECTBICHUS CIEIy-
forux mporieccoB: Cu—Cu(NO3)2—Cu(OH)2—CuClo—[Cu(NHs)4]Cl..
3amanue 2. DNeKTpOHHAs CTPYKTypa aToMa ommchiBaeTcs popmymnoii 1522522p®3s23p®3d°4s. Kaxoii
9TO JIEMEHT?

3ananue 3. Beruncnuts AH 293 peakuuu: C2He(r)+7/202(1)=2CO2(r)+3H20(T).

3ananue 4. OKUCICHHUE Cephl U €€ JUOKCH/Ia TPOTEKAeT MO ypaBHEHUIM: a) S+ O »1=SO o) ;
0) 2SO0 2(r) +O ) =2S0 3(1) .Kak u3MeHsATCs CKOPOCTH ITUX PEaKLUid, ecliu 00bEMbI KaXI0H U3 CUCTEM
YMEHBIINUTH B 4 paza ?
3ananue 5. Cxonbko rpammoB H2SO4 06pa3yercst Bozie aHoJa IpH 3JeKTposin3e pactBopa NaxSOg,
eciii Ha aHojie BeiaensieTcs 1,121 kuciopoa, M3MEpEeHHOTo MpH H.y.? BeIYmCINTEe Maccy BemecTBa, BbI-
JETISIOIIEerocsl Ha KaToie.
Bapwanrt 6
3ananue 1. OcyiecTBUTe CASAYIONUINI psi/l peBpaIleHU:
S - FeS - H2S —» SO — NaxSO0s.
3ananue 2. Hamummmre aneKTpoHHBIE (DOPMYIIBI aTOMOB 3JIEMEHTOB MSATOTO MEPHUOJA C MOPSIAKOBBIMU
HoMepamu 37, 43, 48, 52, 54. K kakoMy CEMENCTBY 2JIEMEHTOB OHH OTHOCSITCS?
3ananue 3. Temnooit a3 dext peakru SO4(r)+2H2S(r)=3S,0m6t2H20(k) paBen — 234,50 k/[x/Mob.
Omnpenennute CTaHAAPTHYIO TEIUIOTY 0OpazoBanus H,S.
3amanue 4.  BpluumciaWrte  KOHCTAHTY ~— pPaBHOBECHS  JJIE  TOMOT€HHOW  CHUCTEMBI
COmtH20ry = COxrytHar), ecniu paBHOBeCHBIC KOHIICHTpAIMU pearupyromux BemecTs :[CO]=0,004
Moute/1 ; [H20]=0,064 momnw/1 ; [CO2]=0,016 moins/n ; [H2]=0.016 Mons/m .
3amanue 5. DIEKTPOIU3 pacTBOpa Cysib(aTa HEKOTOPOTO MeTajlia IPOBOIUIIHN MPU CHJIe TOKa 6A B
Te4eHUU 45MUH, B pe3ybTaTe Yero Ha KaTo/e BRIISIHIOCH 5,49r MeTaia. BeraucinuTe SKBUBAICHT Me-
Tayua.
Bapuant 7
3amanue 1. Moryr 1M B pacTBOpe CyIIEeCTBOBAaTh COBMECTHO cienyrommue BemectBa:A) FeCls u
SnCl; ; 6) FeSO4 u NaOH ; B) FeClz u K3[Fe(CNe)]? CocTaBbTe ypaBHEHHUS PEaKIIUii.
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3amanue 2. Hamumure snekTpoHHBIE (hOPMYJIIBI aTOMOB AJIEMEHTOB C MOPSAKOBBIMA HOMEpaMu 9 u
28. K KkakoMy 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK/IbIil U3 3TUX 3JIEMEHTOB?
3amanue 3. Peakuus ropeHUss amMMHaKa BBIPAXAeTCs TEPMOXMMHUYECKUM YpaBHEHHEM:
4NH32)+302¢2) =2N22) +6H200 ) ; AH2 —1530,28 x/Ix. Beruucnure temnoty oOpazoBanusi NHz(p)
,TIOJIBb3YSICh CIIPABOYHBIMU JJAHHBIMHU.
3amanue 4. Peakmus oOpazoBaHus MOI0BOPOJa poTekaeT 1mo ypaBHeHuto Ho+lo <>2HI. Mcxonnas
KOHIIGHTpAaLKs BOJIOpo/ia paBHa 1Mosb/m,a noaa 0,6mMonb/n.PacuntaTts KOHIIEHTPAIIMH BCEX TPEX BEILIECTB
B MOMEHT PaBHOBECHS,ECIM K MOMEHTY €ro yCTaHOBJIEHHUS IpPHU HEKOTOPOHl TemriepaType B PEakluio
Berynuiio 50% Bogopoaa.Uemy paBHa KOHCTaHTa paBHOBECHSI?
3ananwue 5. [Tpu snexrponuse pactBopa CuSO4 Ha aHOze BhETIIOCH 168 cM® Kucmoposa, n3Me-
peHHOro 1pH H.y. CKOJIBKO TPaMMOB M€Y BBIJIEIWIIOCH HA KaTtoje?
BapuanT 8
3ananue 1. CocTaBbTe ypaBHEHMsI peakLuii, KOTOPbIE HAJl0 MPOBECTH ISl OCYILECTBICHUS IIpEBpa-
LICHUM:
Ni  — Ni(NO3z)2 — Ni(OH)2 — Ni(OH)3
3ananue 2. B yeMm 3axirodaercss mpuHIUIN HecoBMecTUMOCTH [laynu? MoxeT nu ObITh Ha KaKOM-
HUOY b moypoBHe aToma p’ uin d*? snexkTponos? CocTaBbTe MEKTPOHHYIO (GOPMYITY aTOMa dIEMEHTa C
MOPSAIKOBBIM HOMEPOM 22 M YKaKUTE €0 BaJICHTHBIE JIEKTPOHBI.
3ananue 3. [Ipu B3aumoneiictuu 2,4r rpagura ¢ N2O Boigenunoch 111,5«x/x.Beuncnure cran-
JapTHYIO SHTaJIbINI0 oOpasoBanus N2O.
3amanue 4. Bo CKOJBKO pa3 yBEIUYUTCS CKOPOCTh PEAKIIMU B Ta30BOH (hase, IpU MOBBIIICHUHN TEM-
neparyps! ot 30 10 70°C, ecitu TeMmepaTypHbIii KoeGUIMEHT peakIuy paBeH 27
3anmanue 5. CocTaBUTh CXeMy 3JIEKTPOJIN3a Cieayrmux pactBopoB: a) CuSOgs; 6) NaxSOs. Kakue
BEIIECTBA BBIJCIAIOTCS HA KaTo/e, Kakue Ha aHoe?
BapuanTt 9
3ananue 1. CocTaBpTe ypaBHEHUsI peakluii, KOTOPHIE HAJI0 IPOBECTHU Il OCYLIECTBIICHUS CIIELY-
forux npespartenuit: Cu — Cu(NOz)2 — Cu(OH)2 — CuClz — [Cu(NHz)4]Cla.
3ananue 2. Hanmumure anekTpoHHble popmyssl atoMoB (ocdopa u BaHaaus. K KkakoMy 251eKTpoH-
HOMY CEMENCTBY OTHOCUTCS KaXKZIbIil U3 3TUX JIEMEHTOB.
3anmanue 3. IIpu Boccranosiennu amomuareM 100r Fe2Osz Beimenmminock 474.9x/x. Onpenenutsb
TEIUIOBOU YPPEKT peaKinu.
3ananue 4. Koncranra paBHoBecus roMmorenHoit cucreMsl COr+H20) <> CO2ry+Hzr) npu
850°C paBHa 1. BeIaucanTe KOHIEHTPAIUU BCEX BELIECTB MPU PABHOBECHH, ECJIH MCXOIHbIE KOHIIEHTPA-
un:CO pex = 3 mone/nm 1 H20 ycx =2 Mois/m.
3aoanue 5. CkobKO rpaMMOB cepedpa BBIJETUTCS Ha KaTo/e, €CIIU NMpoIycKkaTh yepe3 pactBop AgNO3
TOK B 4A B Teuenuu 10mMun?
Bapuant 10
3aganue 1. CocTaBbTe ypaBHEHHUs peakilvii, KOTOPbIE HAJ0 MPOBECTH ISl OCYIIECTBIEHUS CIEY-
romux npespamennii: Fe —-FeSOs—Fe(OH)2— Fe(OH)s.
3aganue 2. Kakoe MakCMMaJIbHOE YUCIIO JIEKTPOHOB MOTYT 3aHHMATh s-, P-, 0- b f-opOurtanu nan-
HOT'0 HEPreTH4ecKoro ypoBHs? [Touemy?
3ananue 3. [Ipu B3aumoneiicteuu 2,4r rpadura ¢ N20O Boiaenmiocs 111,5 k/x. Beraucnure cran-
JTapTHYIO SHTaNBINI0 o0pa3oBanus N20.
3ananue 4. PaccunTaiiTe S3HEPruio aKTUBALUU PEAKIUH, €CJIM KOHCTAHThI CKOPOCTH PEAKLIUU PH
273 u 280K cooTseTcTBeHHO paBHbl 4.04 * 10 °u 7,72 10 ° ¢,
3ananue 5. Kakoe KOJIMUYECTBO MEIH BBIAEINUTCS HA KaToJe IpH iekTposnie pactBopa CuSOg 3a
16 muu 40cek ToxkoMm B 1,5A7?

17



Kputepuu u mikana olieHUBaHUA MO OLIEHOYHOMY CPEACTBY «KOHTPOJIbHAs paboTa»

[xana OLICHUBAHUS Kpurepuii onieHuBaHus
(nHTEpBaN OAIIOB)
S) KonrtpomnbHas paboTa BBIIIOJTHEHA HA BHICOKOM YPOBHE (IIPaBUIIbHbIC
otBeThI anbl Ha 90-100% Bonpocos/3a1aq)
4 KonTponbHast paboTa BBIIIOJIHEHA HA CPETHEM YPOBHE (IIPaBUIIbHBIC
OTBETHI JIaHbI Ha 75-89% BompocoB/3anay)
3 KontponbHas paboTa BHIIIOJHEHA HA HU3KOM YPOBHE (IIpaBHIIbHBIC
OTBETHI JIaHbl Ha 50-74% BornpocoB/3a1ay)
2 KonTponbHast paboTa BBIIIOJIHEHA HA HEYAOBICTBOPUTEIIEHOM
ypoBHE (TpaBUJIbHBIE OTBETHI JaHBI MeHee ueM Ha 50%)

OneHOYHBIE CPEICTBA IS MPOMEKYTOUHOM aTTecTAlUN (IK3aMeH)
Teoperndeckue BONMPOCHI

1.IIpeamer xumun. OCHOBHBIE MOHATHSI XUMHUU: aTOM, MOJIEKYJIa, JIEMEHT, BEIIECTBO, MOJIb, MOJISIpHAs
Macca BeIleCTBa, SKBUBAJICHT, (PaKTOP SKBUBAJIEHTHOCTHU. 3aKOH SKBUBAJICHTOB.
2.IlonsTue BemecTBa M cocraBa BemecTBa. Kiaccudukanus BemecTB. 3aKOH IMOCTOSHCTBA COCTaBa M
3aK0H ABorajzpo. I'a3oBble 3akoHbI. YpaBHeHUEe Menneneesa—Kianeipona.
3.IlpencraBneHusi 0 CTpOEHUU aTOMOB: Mojienb Pesepdopaa u monens bopa.
KopnyckynspHo-BoIHOBas IpUpoa dJIEKTPOHA.
4.KBaHTOBBIE YKCIIA DJICKTPOHOB B aTOME. ATOMHBIE 3JIEKTPOHHBIE OPOUTAIIH.
[IpencraBnenue 06 37EKTPOHHOM OOJIaKe.
5.DNeKTpOHHBIE U JJIEKTPOHHO-Tpaduueckue Gopmynbl atomoB. [IpeacraBieHue o0 PHEPreTUYECKOM
ypoBHe u nonyposHe. [Ipunnun [Taynu. [Ipuanun sanmenseit saeprun. [Ipasuna Kneukosckoro. Ipa-
BWIO XyHJA.
6.Ilepnonnueckas cucrema JI.JM1. MenneneeBa, nepuoguueckuil 3aKoH. XapakTep M3MEHEHUs paauyca
aTOMOB, SHEPTMHM NOHHU3ALMH, CPOJCTBA K JIEKTPOHY,
OTHOCHUTEIIBHOM JJIEKTPOOTPULIATEIILHOCTH U XUMHUUYECKUX CBOMCTB DJIEMEHTOB IO IpyIIaM U Ieprojam
MEPUOINYECKON CUCTEMBI.
7.Bunpl xumudeckor cBsi3u. MOHHAs M KoBaleHTHas CBsA3b. CBOMCTBA KOBAJCHTHOM CBSI3U: HachlLlac-
MOCTb, HAIPABJIEHHOCTh U NOJIAPU3YEMOCTh. [I0IpHOCTD CBA3M M AMMOJIBHBI MOMEHT Kak Mepa IoJisIp-
HOCTH.
8.OcHOBHBIE TIOJIOKEHUSI METOa BaJIEHTHBIX CcBsi3el. CIIMH-BaJICHTHBIN U JOHOPHO
-aKIIETITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBS3H.
9.IlpencraBneHue o TMOPUAM3AIIMN ATOMHBIX opOuTanei. Turbl THOpUAN3aAUN 1
IIPOCTPAHCTBEHHOE CTPOCHUE MHOIOATOMHBIX MOJIEKYIL.
10.ITonsiTve 0 METO/IE MOJIEKYJISIPHBIX OpOuTaliel. DHepreTHUecKue JuarpaMmbl
JIBYXaTOMHBIX MOJIEKYJ, 00pa30BaHHBIX aTOMaMH IEPBOIO U BTOPOTO MEPHOA0B MEPHOIUUECKON CHCTE-
MBI.
11.ITopsinok cBsi3u. MarHuTHbIE CBOMCTBAa MOJIEKYJ B paMKax meroga MO.
DHepreTuvecKkue JuarpaMMbl JByXaTOMHBIX MOJIEKYJI, 00pa30BaHHbBIX aTOMaMu
BTOPOI'0 MEPUOJA IIEPUOJUYECKON CUCTEMBI.
12.TTonsiTie 0 MeTamuyeckoit cBa3u. loHHas1, aTOMHas U MOJIEKYJISIpHAs! KPUCTAJUIMYECKHUE PEIIETKH.
13.0cHOBHBIE KJacChl HEOPTaHUYECKUX COECIMHEHUI: OINpENEIeHMs, HOMEHKIATypa U B3auMocCBs3b. []o-
HSTHE CTETIEHU OKHUCJICHUS U COCTaBJIEHUE (POPMYI OKCHIOB, THIPOKCHUIOB U COJIEH.
14.0Oxcunpl: KnaccuuKalys, HOMEHKIATypa, ClIocoObl MOTy4YeHUs U cBoiicTBa. KuciIoTHBIE 1 OCHOBHBIE
cBoiicTBa. AM(OTEpHOCTD.
15.K1ucnoTHO-OCHOBHBIN XapakTep OKCUAOB. Y CTAHOBJIEHHE XapaKTepa OKCHIOB B
3aBMCHMOCTH OT IIOJIO’KEHUS DJIEMEHTA B IEPUOINYECKON CUCTEME U OT CTEIIEHU OKHMCIICHHUS JJIEMEHTA.
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16.'mapokcuapl: KUCIOTH B ocHOBaHUA. Kiaccudukanuys, HOMEHKIATypa, CIIOCOOBI TTOTyYEHUSI U CBOM-
CTBa.

17.Conu: knaccudukanys, HOMEHKIIATypa, CIIOCOObI MOTYYEeHUsI U CBOICTBA.

18.IloHsAiTHE O BHYTPEHHEH PHEPTUU U DHTAIBINHU. DHepreTudyeckue 3PQPeKThl XUMHUUYECKHX PEaKIUN.
3axon ['ecca. CTanmapTHbIE TEIUIOTHI 00pa30BaHUsl XUMHUUECKUX coenuHeHuil. Tepmoxumuieckue pacue-
TBI.

19.ITonsTHEe 00 3HTpOTHMH, SHEpruK [ MOOca. TepMmoarHAMUYECKass BO3SMOXKHOCTb MTPOTEKAHUS PEAKIIHI.
20.CxopocTh XUMHUUYECKUX peakiuil. 3akoH aelictBua Macc. KoHcTanTa ckopoctu. @akTopbl, BIUSIOLINE
Ha CKOPOCTh PEaKIUH.

21.3aBUCHUMOCTb CKOPOCTH peakiuu ot TemiepaTrypsl. [IpaBuno Bant—T'odda. Dueprus akrusanuu. [o-
MOT'€HHBIA U F€TEepPOreHHbIN KaTanu3. [IoHsITHE O LENHbIX peakIusiX.

22 Xumuyeckoe paBHoBecre. KoHCTaHTa XUMHUYECKOTO paBHOBecHs U dHeprust ' m66ca, ux B3aMMOCBS3b.
Hamnpasnenue nporekaHus XUMUYECKUX PEAKLUM.

23 ITpunuun Jle [larense. BausHue KOHLIEHTpaUMKU pearupyrolX BEUIECTB, TEMIEPATYPbl U JaBICHUS
Ha MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

24.00mas xapakTepucTuka pacTBOpoB. OTIMUKs pacTBOPOB OT MEXaHUUYECKHX cMmeced. dusmyeckue u
XUMHUYECKHE MPOLIECCHI TPU PACTBOPEHUMU.

25.Cnioco0bI BBEIpaKEHUSI COCTaBa PACTBOPOB: ONPEACIICHHS, €AUHUIIBI H3MEPEHHSL.

26.PactBopbl HEdnekTponuToB. OcMoc. 3aKOHBI HCANIbHBIX PacTBOPOB: BaHT—

lodda, Payns.

27.2NeKTpOaUTHYECKasE AUCCOLMAINSA. DIEKTPOIUTHI. [oHATHE O CHUIIBHBIX M CJIA0BIX JJIEKTPOIUTAX.
Crenenb IUCCOLMALIMY U €€ 3aBUCUMOCTb OT KOHLIEHTpALUU 3J1eKTponnTa. KoHcTanTa qucconuaiuu.
28.0neKTpoauTHuecKas auccouuanus Bojbl. MloHHOe mpousBeneHHe BOJbl. BomopoaHblli mokas3aress.
Pacuer pH BOgHBIX pacTBOPOB KHUCIOT U OCHOBAHUU.

29.0npenenenne pH pactBopoB. Baxknelimme nnaukaropsl. [Ipeacrasnenue o 0ydepHbIX pacTBOpax.
30.I'ereporeHHOE paBHOBECHE B HACBIIIEHHOM PAacTBOPE MallOpPacTBOPUMOTrO 3jekTponura. [Ipoussene-
HUE pacTBOPUMOCTH. DaKTOPHI, BIUSAIONINE

Ha pacTBOPUMOCTb MAJIOPACTBOPUMBIX AIEKTPOJIUTOB.

31.I'maponus coneil. Peakuust cpesbl B pacTBOpax pazIuyHbIX COJIeH. 3alluCh YpaBHEHUN THIPOIN3a.
32.CoBMeECTHBIN THAPOIN3 ABYX CoJied. BnusiHMe MPUCYTCTBUS KHUCIOT, OCHOBAaHUM U JIPYTUX COJIEH Ha
paBHOBECHE I'MIPOJIU3A.

33.KoncranTta ruaponusa. CTeneHs ruipoin3a U €€ 3aBUCUMOCTb OT IIPUPO/IbI, KOHIIEHTPALUU COJIU U OT
temneparypsl. Pacuer pH runpomnusa.

34.Tunel XUMHUYECKUX peakiuii. Peakiiuu oOMeHa B pacTBOpax 3JE€KTPOJIUTOB.
35.0KuCANTENbHO-BOCCTAHOBUTEIbHBIE peakiu. [loHSITHE OKMCIMTENS M BOCCTAHOBMTES,IIPOLIECCOB
OKHCJIEHUS U BOCCTAHOBJICHUA. BaykHeHIIMe OKUCINTENN U BOCCTAHOBUTEIH.

36.THUIbl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA: ONIPENEIICHUS U TPUMEPBI.
37.OKuCANTENBHO-BOCCTAHOBUTEbHAS IBOMCTBEHHOCTD: IOHSTHE U IIPUMEPBI.

38.MeTopl pacCTaHOBKU KOA(DPUITMEHTOB B OKUCTUTEIHHO-BOCCTAHOBUTEILHBIX PEAKITUSX.
39.KoH1leHTpupOBaHHas cepHasi KMCJIOTa KaK OKUCIINTENb. B3aumoaeiicTBie ¢ MeTailaMu U HEMeETaJlla-
MHU.

40.KoHueHTpupOoBaHHAs a30THAs KHUCIOTAa KaK OKUCIMTENb. B3auMozelicTBue ¢ MeTallaMd U HEMeTall-
JamH.

41.CranpapTHble 3J€KTpoJHbIe NMOTeHIMaNbl. CTaHIapTHBIA BOAOPOJHBINA 3J€KTpoA. YpaBHeHue Hepn-
CTa JUIsl METaJNIMYECKUX 3JIEKTPOJOB B PaCTBOPE COJIM METalIa.

42 I'anpBaHn4ecKkue 31eMeHThl. Cxema rajJbBaHUYECKOrO JIEMEHTA. Y PaBHEHMs IEKTPOAHBIX IpOILEC-
coB. O/1C raapBaHHYECKOTO dJIECMEHTA.

43.HanpaBieHue NpOTEKaHUs OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM U CTaHIAPTHBIE 3JIEKTPOJI-
HbI€ TMOTEHIUAIbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX cHcTeM. Pacuer sHeprum ['m66ca u KOHCTAHTHI
paBHOBECHSI.

44.231€eKTpoaun3 pacTBOPOB AEKTPOIUTOB. [locienoBaTenbHOCTh pa3ps/ia HOHOB M MOJIEKYJ BOJbl. Co-
CTaBJICHUE CXEMBI 3JIEKTPOJIN3a.
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45.20eKTpoaun3 pacIiaBoB 3IEKTPOoIuTOB. [lomydeHue menouHbIx, MeI0YHO-
3eMEJIbHBIX METAJUIOB U AJIIOMUHHUS B IPOMBIILIEHHOCTH.
49.Koppo3susa metamioB. OCHOBHbBIE BUIbI KOPPO3UHU. METOAbI 3a1IIUTHI OT KOPPO3HH.

IMpakTnyeckune 3a1aHusA

1. Hamumure 31aeKTpoHHBIE (hOPMYIIBI (pacrpeaesicHue 3JIEKTPOHOB 110 YPOBHSIM H MOIYPOBHSIM) Ciie-
ayrommx atoMoB: a) 28Ni; 0) g3Bi.
YKQKHUTE JIJIsI KaXKI0TO M3 DJIEMCHTOB:
a) METaJLT WJIA HE METaJLT,
0) BO3MOIKHBIC CTCTICHU OKHCIICHUS,
B) (hOpMyIIbI OKCHIOB U UX THIPATOB LIS KXKOT0 BaJICHTHOTO COCTOSTHHSL.

2. Bpraucnuts AH 293 peakmuu C2Heg(T)+7/202(1)=2CO2(r)+3H20(T).

3. Ha ckoipKo rpasycoB ClieyeT MOBBICUTh TEMIIEPATYPY CHCTEMBI, YUTOOBI CKOPOCTh MPOTEKAIOIICH B
Hel peakuuu Bo3pocia B 30 pa3 (y=2,5)?

4. OcymectButh creayromnmii psia npespamienuii: Ph(CH3COO0)2—Pb(OH)2—Pb(NO3).—Pblo.

KpI/ITepI/II/I M IIKajJda OOCHHMBAaHUA K HpOMe)KYTOHHOﬁ aTTCCTaluN «OK3aMCH»

[IIxana oueHuBaHuA

XapaKTepI/ICTI/IKa SHaHWA IIPEAMETA U OTBCTOB

OTJIINYHO (5)

CryzeHT TIy00KO U B TIOJTHOM 00BEME BIIAJIEET IPOTPAMMHBIM MaTepUaioM.
['pamMOTHO, MCUepIbIBAIOIE U JIOTUYHO €r0 W3JaraeT B YCTHOW WM IUCh-
MeHHOU (hopme. [Ipu 3TOM 3HaET PEKOMEHIOBAHHYIO JINTEPATYPY, MPOSBISCT
TBOPUYECKHI TMOJIXOA B OTBETaX Ha BOMPOCHI M MPABHIHHO OOOCHOBBHIBAET
TIPUHATHIE PEIIEHHsI, XOPOIIIO BJIAJICET YMEHUSAMH W HaBBIKAMHU TIPU BBIMOJ-
HEHUH MTPAKTUYECKHX 3a/1a4.

xopoto (4)

CTyaeHT 3HaeT mporpaMMHBIA MaTepHall, FPaMOTHO M MO CYTH H3JIaraer
€ro B YCTHOM WJIM NUCbMEHHOM (opMe, JOoNycKas HE3HAuYWTEIbHbIE He-
TOYHOCTH B YTBEPIKJICHUSAX, TPAKTOBKAX, OMPEACTCHHUSIX U KaTeTOpHUAX
WY HE3HAUUTEIhHOE KOoNMMuecTBO omwuobok. Ilpu sToM Biageer HEOOXO-
JUMBIMU YMEHUSIMH U HAaBBIKAMH MPHU BHIMOJTHEHUH MTPAKTUYECKHX 3a]1a4.

YAOBJIETBOPUTENIHHO (3)

CrTyzneHT 3HaeT TOJbKO OCHOBHOW MPOrpaMMHBIA MaTepual, JOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO UYETKHE (POPMYJIUPOBKH, HENOCIIEeI0BaTEb-
HOCTh B OTBETaX, M3JaraéMblX B YCTHOW WM nucbMeHHOU (opme. [Ipu
9TOM HEJOCTATOYHO BJIAJEET YMEHUSMU U HABBIKAMHU IIPHU BBIIOJIHEHUU
npakTruueckux 3aaad. Jlomyckaer 10 30% ommOOK B M371araéMbpIX OTBETAX.

HEY/I0BJIETBOPUTEIBHO (2)

CryneHT He 3HAeT 3HAUYUTENBHOM 4acTW NMporpaMMHOro Marepuana. llpu
9TOM JOMYyCKaeT MPHUHLMINAIbHbIE ONIMOKH B JI0Ka3aTeIbCTBaX, B Tpak-
TOBKE TMOHATUN M KAaTeropui, MpOSBISET HU3KYIO KyJIbTYpYy 3HAHW, He
BJIa/Ie€T OCHOBHBIMHM YMEHHUSMHU U HAaBbIKAMU IIPU BBIIIOJHEHUH TPaKTUYe-
ckux 3anad. CTyZIeHT OTKa3bIBaeTCA OT OTBETOB HA JIOTNOJIHUTEIBHBIE BO-
MIPOCHI.

9. OCo0eHHOCTH OpPraHM3aluu 00yYeHHUs JJIS JMI C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10-

POBbHA U HHBAJIUIA0B

[Tpu HeoOXxonuMocCTH paboyas mporpaMma yueOHOM TUCIMITIIMHBI MOXKET OBbITh afanTupoBaHa JIs
obecrieyeHnss 00pa30BaTENIBHOIO MPOLECCa MHBAIUIOB U JIUI] C OTPAaHUUYEHHBIMHU BO3MOKHOCTSIMH 3710PO-
Bbs, B TOM YHUCJIE C IPUMEHEHHUEM DIIEKTPOHHOTO O0yUEHHs M TMCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHO-

JIOTHUH.

Jus aToro Tpedyercs 3asBlICHHE CTYJCHTa (€ro 3aKOHHOTO IMPEJICTABUTENS) U 3aKIIOUYEHUE TICHU-
xoJyoro-meauko-neaarorndeckoir komuccuu (IIMIIK). B ciiyqae HeoOxoauMocT 00ydarommmMcs U3 YHC-
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JIa JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBBs (IO 3asBJICHUIO 00yYaroIerocs), a AJis MHBAJIN/OB
TaK)K€ B COOTBETCTBUU C MHJIMBUYaJTbHOW MPOTPAMMON peadMIUTAlliy MHBAIHUA MOTYT MPEAIaratrhCcs
CJIeyIOIe BapHaHThl BOCTIPUATHUS YUeOHON MHPOpPMAIMHU C YY€TOM UX MHAMBHUIYAIbHBIX NMCUXO(DU3HU-
YECKUX OCOOCHHOCTEH:

— CO3/]aHKie TEeKCTOBOM BEPCHH JIF0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsS €r0 BO3MOKHOTO IIpeodpaso-
BaHUS B aIbTEPHATHUBHBIC ()OPMBI, YAOOHBIE /ISl PA3IMYHBIX MOJIH30BATEIICH;

— CO3JlaHuE€ KOHTEHTA, KOTOPBIA MOXKHO MPEJICTAaBUTh B Pa3jMUYHbIX BUAAX 0€3 MOTEepU JaHHBIX
WIH CTPYKTYPHI, IPEIyCMOTPETh BO3MOXKHOCTh MacIITaOMPOBAaHMS TEKCTa U M300pakeHUd 0e3 morepu
KauecTBa, IPEAYCMOTPETh JOCTYITHOCTh YIIPABIECHUSI KOHTEHTOM C KJIaBUATYpHlI;

— CO3/1aHue BO3MOXKHOCTEH /il 0OydaroluXcss BOCIPUHUMATL OIHY U Ty K€ HH(POpPMAIUIO W3
Pa3HbIX UCTOYHUKOB, HAIIPUMEP, TaK, YTOOBI JIMIIA C HAPYIICHUSAMH CIIyXa MOJTy4yalid UH()OPMALIUIO BU3Y-
QJIBHO, C HAPYIICHUSIMH 3PEHUS — ayAHAILHO;

— MPUMEHEHHE MPOTPAMMHBIX CPEJICTB, 00€CIEeYMBAIONINX BO3MOXKHOCTH OCBOEHHUS HABBIKOB U
YMEHUH, POPMUPYEMBIX JUCIUILIMHON (MOIyJieM), 3a CUET albTePHATHBHBIX CIIOCOOOB, B TOM YHCIIC
BUPTYaJIbHBIX JIAOOPATOPHUI U CUMYIISLIMOHHBIX TEXHOJIOTHIA;

— MPUMCHEHHUE JJICKTPOHHOTO 00YUYeHUS, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUHN IS T1e-
penauu uHQGOpPMAINK, OpraHU3aIK Pa3IMUYHbIX (OPM MHTEPAKTUBHOM KOHTAKTHOW paboThl 0Oyuarore-
rocsl ¢ TIPeroIaBaTesieM, B TOM YHCIie BeOMHAPOB, KOTOPBIE MOTYT OBITh MCIIOJIb30BAHBI JUISI TIPOBEACHUS
BUPTYaJIbHBIX JIEKIUN C BO3MOXKHOCTBIO B3aMMOJICHCTBHS BCEX YUYaCTHUKOB JHUCTAHIIMOHHOTO 00y4YeHUs,
MIPOBEJICHUS] CEMHHAPOB, BHICTYIUICHHS C JIOKJIQJaMH U 3aIIUTHI BBITOJIHEHHBIX pa0doT, POBEACHUS Tpe-
HUHTOB, OpPraHU3aIMH KOJUIEKTUBHON PaOOTHI;

— MPUMCHEHHUE IJICKTPOHHOTO 00YYCHHUS, TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH IS Op-
raHu3au GOpM TEKYIIETro U MPOMEKYTOYHOT'O KOHTPOJIS,

— YBEIUYCHUE TPOAOKUTEIHFHOCTH CIadl O0O0YJaroIIMMCS WHBATHIOM HIIM JIMIIOM C OTPaHUYCH-
HBIMH BO3MOXXHOCTSIMU 370POBbsI JOPM MPOMEKYTOUHON aTTECTAI[MH M0 OTHOLIECHUIO K YCTAaHOBJICHHOM
MIPOJIOJKUTEIILHOCTH UX CIIAYH:

— MPOJOJKUTENFHOCTh ClayM 3a4éTa WK SK3aMeHa, MPOBOJMMOTO B MHUCbMEHHOH (dopMme, — He
6osee yem Ha 90 MUHYT;

— MPOJIOJKUTENBHOCTh OJITOTOBKK 00YYalOIIerocsi K OTBETY Ha 3a4éTe WU SK3aMeHe, MPOBOJIH-
MOM B yCTHOU popme, — He Oosiee yem Ha 20 MUHYT;

— TPOAOKUTEIHHOCTh BBICTYIIEHUSI 00yUaloIerocs mpu 3aluTe KypcoBoi paboTel — He Oonee
4yeM Ha 15 MUHYT.
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JIuCcT M3MEeHEeHN U TOIIOJITHEHUI

n/a

Bunsl nononneHuii u u3Me-
HEHUH

Jlata 1 HOMep MpoTOKOIA
3acenanus kadenps (ka-

denp), Ha KOTOPOM ObLIH

paccMOTPEHBI M 0JI00PEHBI
W3MEHCHUS U JIOTIOJTHEHUS

[Toanucs (¢ pacuudpos-
KOM) 3aBeayromero kade-
poii (3aBeayromumx Kaden-

pamMu)
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