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1. Ilesu ocBOeHHUsI AUCHHUIIIMHBI

K ocHoBHBIM messiMm ocBoeHMs] JUCHUILUIMHBI «OOmIas U HEOpraHWYecKass XUMHUS» CIenyeT
OTHECTH:

- TOJArOTOBKAa CTYAGHTa K JEATEIbHOCTH B COOTBETCTBUU C KBaIU(UKAIIMOHHOM
XapaKTEPUCTUKOM CIELUAINCTA I10 HAIIPaBJICHUIO;

- (hopmupoBaHue OOIIETEXHUYECKUX 3HAHUM U YMEHUI 110 TaHHOMY HalpaBJICHUIO;

- IIeJICHANPaBIIEHHOEC TPUMEHEHHE O0a30BBIX 3HAHWKA B 00JIACTH OOIIEH W HEOpraHUYeCKOH
XUMHH B IPo(PpecCHOHABHOMN 1eATEIbHOCTH.

K ocHoBHBIM 3amayam ocBOeHUS IUCHUIUIMHBI «OOLIas U HEOpraHU4YecKas XUMHUSD) CIENYET
OTHECTH:

- Pa3sBUTHE NIPAKTUYECKUX HABBIKOB II0 BOIIPOCAM, CBA3AHHBIM C IPUMEHEHHMEM OCHOBHBIX
XUMHUYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEAKLIUN;

- (opMupoBaHHE HABBIKOB HMCCIIEJOBAHUS XHMHYECKOTO BO3JEHCTBHS Ha MPOMBIILUICHHbIC
OOBEKTHI.

2. Mecrto aucuuniannsl B crpykrype OOII cnenuaaurera

Huctunnuua «OOmas u HeopraHudeckass XUMHUS» OTHOCHUTCS K 4YHUCITY O0a30BBIX Y4eOHBIX
JUCHMIUIMH 4YacTH MaTeMaTHYeCKMX U ecTecTBeHHOHayuHbIX aucuuiuind OOIl  cnenumanurera.
OcBoeHue 3TON IUCUUIUIMHBI JA€T 3HaHWSA, MO3BOJIIONIME ONTUMU3UPOBATH YCJIOBHS IPOBEACHUS
XUMHUYECKUX PEaKLIUN U XUMHKO-TEXHOJIOTUYECKUX MPOIECCOB, ONTUMU3UPOBATH MOI00P PEareHToB U
pacTBopuTeneii, ONEHUTh BO3MOXKHOCTH Da3JIENEHUs] CMECEH BEIIEeCTB U TOIYYeHHUS TpeOyeMbIX
pe3ynbTaToB. OTUM OOYyCIOBIIEHA BaKHEHIIas poJib XUMHUH B OOLIETEXHUYECKOW IOATOTOBKE
CTIEUAICTOB PA3IIMYHOTO MPODHUIIS.

Huctunnuua «OOmas #  HeOpraHWuYeckas XUMHS»  B3aMMOCBSI3aHA  JIOTUYECKH U
coJIepKaTeIIbHO-METOAMYECKH CO CIASAYIOIMMMH AUCHHUIUIMHAME U nipakTukamu OOII:

B 6a30601i yacmu Broka 1 «/[ucyuniunsl (MoOyau)»:

- DKoJorus,

- Opranuyeckas XuMusi;

- du3nyeckas XUMHS,

- O6mas XuMHryecKasi TEXHOJIOT U,

- [Iponieccel u anmapaTsl XUMHYECKOW TEXHOJIOTHH.

B sapuamuenoti uvacmu bnoka 1 «/[ucyunaunst (Mooyau)y»:

- O0mas XuMu4ecKast TEXHOJIOTHS;

- XMMHY€ECKO€E COITPOTUBIICHUS MAaTEPUAIIOB U 3aIUTA OT KOPPO3UHU.

3. IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO TUCHHUIIJIMHE, COOTHECEHHbIE ¢

IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON NMPOrPaMMBbl.

B pesynpraTe oOCBOEHHS JAMCHUIUIMHBI Yy oOydwarommxcs (OPMUPYIOTCS — CIEAYIOLIUE
KOMIETEHIIMM W JOJDKHBI OBITh JOCTHUTHYTBHI CJEAYIOLIUE pe3ylbTaThl OOy4YeHHs Kak OJTal
(GbopMHPOBaHUS COOTBETCTBYIOIIMX KOMIETEHIINMN:

B pe3yabTare ocBoeHusI

Kon . Ilepevyenb MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHHS
00pa30BaTeJbHOI MPOrPaMMBI
KOMTIETeHIINH . Mo TUCHHUTLINHE
odyuyawuuiicst 10/KeH 00J1a1aTh
OK-7 TOTOBHOCTBIO K CAMOPA3BUTHIO, 3HATH:
caMopeanu3annm, - OCHOBBI CTPOEHMUS aTOMOB M MOJEKYJ, TEOPUU
HUCIIOJIb30BAHUIO TBOPUYECKOTO XMMHYECKOM CBS3M B COCIUHEHUSX Pa3IMYHBIX
IOTeHLHaNa TUIIOB, CTPOEHUE BEILIECTBA B KOHIAECHCUPOBAHHOM
COCTOSIHUH, OCHOBBI XUMHYECKON
TEPMOAUHAMUKH, METOHO0B OIHUCaHUs

XHMHYSCKOTO paBHOBECHS B pacTBopax
3JIEKTPOJIUTOB,  TUJAPOIU3Aa  COJIEH,  OCHOBBI
XUMHYCCKOM KHHETHKHM, XHMHUYECKHE CBOMCTBa
3JIEMEHTOB pa3nuuHbIX rpynn Ilepuogundeckoit
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CUCTEMBl M HX COEIMHEHWH, OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE ~ PEAKLUH, CTPOCHHE U
CBOMCTBA KOMILUIEKCHBIX COEIMHEHU;

yMeThb:

- ompemensTh IO  CIOPAaBOYHBIM  JAHHBIM
JHEPreTUYECKUE XapaKTEPUCTUKU M T'€OMETPHUIO
MOJIEKYJI, TEPMOJUHAMUYECKHE XapaKTEPUCTUKU
XUMUYECKHX  peakumi, BeauuuHel pH u
XapakTEPUCTUKA JAUCCOLUALMHU  3JIEKTPOJIUTOB,
MIPOBOJUTH pacueThl KOHLEHTPALUil pacTBOPOB
Pa3JIMYHBIX COEANHEHUN;

BJIAJIeTh:

- HaBBIKAMM BBINIOJHEHUS OCHOBHBIX XHUMHYECKUX
71a00paTOPHBIX OIEpaInii;

- mpaBWwiIaMu 0e30macHOi paboThl B XUMUYECKOU
nabopaTopuu;

- Meroaamu onpexneneHus pH pactBopoB u
olpeziesieHUs] KOHIIEHTPAlluu B pacTBOPax;

- METOJJaMHU CUHTE3a HEOPTAaHUYECKUX
COCIMHECHMUI.

OIIK-1

CIIOCOOHOCTBIO UCTIOIB30BATh
MaTeMaTHYECKHUE,
CCTCCTBCHHOHAYYHBIC U
WH)KCHEPHBIC 3HAHUS TSI
peLIeHHS 3a/1a4 CBOEH
npodeccnoHanbHOM
JeSITETBHOCTH

3HATh:
- COCTaB, CTPOCHHE U XUMUUYECKHUE CBOMCTBA
OCHOBHBIX ITPOCTBIX BEIIECTB U XUMHYECKUX
COCIMHEHU, CBA3b CTPOCHUS BELIECTBA U
MIPOTEKAHNSI XUMUYECKHX ITPOLIECCOB;

- 3aKOHOMEPHOCTH U3MEHEHUs (PU3UKO-
XAMHYECKHUX CBOMCTB MPOCTHIX U CIIOAKHBIX
BEIIECTB B 3aBUCUMOCTH OT IOJIOKEHUS
COCTABJISIFOIUX UX 3JI€MEHTOB B [lepuonnueckon
CUCTEME;

yMeTh:

- UCIIOJIB30BaTh IIPUHLIMI IEPUOAUYHOCTH U
[Iepnoanueckyro cuctemy Ui IpeacKa3aHus
CBOMCTBA ITPOCTHIX U CIIOKHBIX XUMUYECKUX
COEIMHEHUH U 3aKOHOMEPHOCTEN B MX
U3MEHEHUU;

- 0(OPMJISITH PE3YNbTAThI SKCIIEPUMEHTAIIbHBIX U
TEOPETUYECKHUX PadoT, (GOPMYIUPOBATH BHIBOJIBI.
BJIA/IETh:

- TEOPETUUECKUMHU METOJAMHU ONKMCAHUs CBOMCTB
MIPOCTBHIX U CJIOKHBIX BELIECTB HA OCHOBE
3JIEKTPOHHOI'O CTPOECHUS UX aTOMOB U IMOJIO0KEHUS
B [lepnoanyeckoi cucreMme XuMHYECKUX
3JIEMEHTOB;

- METO/IaMU NTOMCKa XUMUYECKOW NH(pOpMaLuu ¢
HCIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB
(cripaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB
Hutepnera).




4. CTpyKTypa M cofiep:KaHHe JMCIHIITHHbI

OO1miast TPyI0EMKOCTh AMCHUIUIMHBI cocTaBiasieT 9 3adeTHwix eaumuul] (324 akageMHYeCKHX
yaca, n3 Hux 180 wacoB — camocTosTenapbHas paboTa CTYIEHTOB) B TIEPBOM H BTOPOM CEMECTpaX.
Crtpykrypa u coaepxanue AUCHMILTUHBI «OOIIas U HEopraHuyeckass XHMHUS» MO CPOKaM U BHUAAM
paboTel oTpaxensl B [Ipunoxxenun 1.

1 cemecTp:

Jlexuuu — 1,5 gaca B Henemo. Beero 27 gacos.

JlaGopaTtopHsie paboTsl — 1,5 gaca B Henemto. Beero 27 yacos.

CeMmuHapsl U mpakTHUecKue 3a1anus — |1 yac B Henemo. Beero 18 wacos.

dopma KOHTPOJIS — SK3aMEH.

2 cemecTp:

Jlexmuu — 1,5 gaca B Hegemo. Beero 27 dacos.

JlaGopaTtopHbie paboTsl — 1,5 yaca B Henemto. Beero 27 yacos.
CemMuHapbl U pakTUUYecKue 3aanus — | yac B Henemo. Beero 18 yacos.
dopmMa KOHTPOJISI — FIK3aMEH.

PA3JIEJI 1. OBIIIASA XUMUSA
Tema 1. OcHOBHBIE 3AKOHBI XUMHUM

3aKOH COXpaHEHMsI MaTepUM, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH SKBUBAJIEHTOB. [ 'a30Bble
3aKOHBI. 3akOoH ABorajpo, HYucno ABoragapo, EqunHuibl U3MEpPEHUsT aTOMHBIX M MOJIEKYJISIPHBIX Macc.
[IpuMeHeHre OCHOBHBIX 3aKOHOB XMMUHU K KOJIMYECTBEHHBIM pacueTaM 110 ypaBHEHUSM PEaKIUH.

OCHOBHBIE KJIaCChl HEOPTraHWYECKUX COCAMHEHUH: OKCHUJIbl, OCHOBAHMS, KHUCIOTHI U COJIH.
OCHOBBI HOMEHKJIATypbhl XUMHUYECKUX COCTUHEHUM.

HekoTtopsie MeTOIbI UX MOTYYEHHS, 0COOEHHOCTH XMMHUYECKUX CBOUCTB.

Tema 2. CTpoeHue 3/1eKTPOHHOII 000/104KkU aToMa. [lepuoaguyeckuii 3aKoH
.M. MenneneeBa

Crtpoenue aroma no bopy. KopryckynsipHo-BoIHOBBIE CBOMCTBA MaTepuu. Y paBHeHue [lnanka.
[Tpunuun HeonpeneneHHocTH. Y paBHeHue llpeannrepa u BoITHOBBIE (DYHKIIMH JIEKTPOHOB.

KBantoBble umcna. ['7naBHOoe KBaHTOBOE 4YHCIO. OJHeprernyeckue YypoBHU. OCHOBHOE H
BO30YXJIeHHOE cocTosiHuEe aroma. OpOuTalpHOE KBAHTOBOE YHCIO. DHEPreTH4Yeckue IOTypOBHU.
®opma aTroMHBIX opOuTaneidl. MarHuTHOEe KBAHTOBOE 4YHCIO. ATOMHBbIE opoOuTamu. OpueHTauus
aTOMHBIX opOHTaiel B npocTtpancTBe. CriuH 31ekTpoHa. CIMHOBOE KBAaHTOBOE YUCIIO.

IIpaBuno Ilaynum. MakcuManpHOE KOJIMYECTBO DJJIEKTPOHOB HA DJHEPreTHYECKOM YPOBHE,
MOJlypOBHE M aTOMHOW opOutanu. Ilopsaok 3amosHeHHs YHEPreTHYEeCKUX YpOBHEH U MOAYpOBHEH B
MHOT03JICKTPOHHBIX aTtomax. [IpaBwio I'yama. S-, p-, d- m f- oanementsl. WX pacrnonoxeHue B
nepuoanueckon cucreMe .M. Menneneesa.

[lepuonuueckuii 3akoH U nepuoandeckas cucrema snemeHToB [. . Menaeneesa. [lepuoasr u
rpynmel.  CTpoeHHe NEepHOAMYECKOW CHCTEMBl M CTPOCHHME DJEKTPOHHOM 000JI0OYKHM aTroma.
DJeKTPOHHBIC aHANIOTH. BaleHTHBIC 3JEKTPOHBI Y S-, P-,d- u f- ameMeHTOB. ATOMHBIC TapaMeTphl.
ATOMHBIE ¥ MOHHBIE PaJUyChl. DHEpPrus WMOHM3ALMU (MOHM3AUMOHHBIA moTeHuuan). CpoacTBo K
ANEKTPOHY.  DIEKTPOOTPULIATENBHOCTh. [lepHOJUYHOCT, B H3MEHEHHWH AaTOMHBIX IapaMeTpoOB H
XUMHUYECKHUX CBOMCTB 3JIEMEHTOB.

Tema 3. XumMnueckasi CBSI3b U CTPOEHHE BelleCTBA

Tunbr xumuuyeckod cBs3u. KoBanenTHas xumuueckas cBsizb. OOmmias >JI€KTpOHHas Tmapa.
[IpaBmio okrera. Metox BaneHTHbIX cxeM (BC). DHeprerudeckas quarpaMma o0pa3oBaHUsI MOJIEKYJIbI
Bojoponia. IlepekpbiBaHue 3IIEKTPOHHBIX 00jakoB. JlmuHa cBs3u. CBOMCTBa KOBaJIGHTHOH CBSI3M:
HACBIIIAEMOCTh, HAIIPaBJICHHOCTb M MOJSAPHOCTb. JIMNOJIIBHBIA MOMEHT CBSI3HU. [[MITONBHBIA MOMEHT
MoJieKynbl. VloHHast CBsA3b, KaK IPEINENbHBIA Clydail MOJSPHOW KOBAJIEHTHOH CBA3H. ATOMHBIE M
HOHHBIE pannychbl. CTPYKTypa MOJEKYJIbl U €€ 3aBUCMMOCTh OT CTPOCHHMSI BHEIIHErO 3JIEKTPOHHOTO
ypOBHS aToMoB. HampaBleHHOCTh KOBAJICHTHOW CBsi3W. BaneHTHble yribl. [uOpuam3amuss CBs3ei.



T HOPHAM3AIHS ATOMHBIX OpOUTATICH EHTPANEHOro aToMa  THIa SP, SP°, SP° M CTPYKTypa MOJEKYJI
AX2, AX3, AX4.

Kpatnsbie cBs31; G- U - cBsi3u. JJoHOpHO-aKLenTopHas cBsi3b. Bomoponnas cBsi3b. OcobeHHOCTH
METAJIJINYECKON CBSA3H.

Tema 4. Tepmoxumus. OCHOBbI XHMHY€CKOIl TEPMOIHUHAMHUKH.

Onepreruyeckre 3¢ ¢extsl mpoueccoB. CHCTEMBI, COCTOSHMS U (YHKIMH COCTOSIHHUSA.
TepmoaunamMuueckue mnapamerpsl. BHyTpeHHsisi sHeprusi, pa®ota, TemaoBoil 3ddekr Xxumudeckoi
peakuuu. IlepBblii 3akoH TepMoauMHAMMKHM. OHTanbnus. CraHaapTHas SHTaIbNUS 00pa3oBaHUsA
CJIOKHOT'O BELIECTBA.

3akoH I'ecca u cnenctBus u3 Hero. llpuMeHeHMe uX [UIA pacueTa SHTAIBIMA XMUMHYECKHX
peakiuii U (a30BBIX IPEBPALICHUN.

Tema 5. XumMnyeckasi KHHeTHKa ¥ paBHoBecue. Karaams.

Ckopocth xumuyeckoil peakiuu. Cucrema, ¢aza, KoMnoHeHT. CHCTEeMbl TOMOTEHHBIE H
rereporeHHble. ['OMOreHHblIE peakiuu. 3aBUCUMOCTb CKOPOCTH pPEAKUUU OT KOHILCHTpalUH
pearupyromux BellecTB. BinsHue AaBiieHUs Ha CKOPOCTh I'a30BbIX peakUui. 3aKOH IEHCTBUS Macc.
Cragum, onpenernsomue CKopocTh Ipouecca. BiausHue teMeparypbl Ha CKOPOCTb PEaKLIMUA. JHEprus
aKTHBaNMU. Y paBHeHHE Appenunyca. TemnepaTypHblil KodpdunueHT ckopoct peakuu Bant-I'odda.

I'ereporennsle peakuuu. 3aBUCUMOCTb CKOPOCTHM T'€TEPOTE€HHBIE PpEaKUMH. 3aBUCUMOCTb
CKOPOCTH TI'€TE€pPOr€HHON peakLUU OT KOHLEHTPALUU pearupyrolux BeUlecTB. BiusHue NOBEpXHOCTU
pasnena ¢a3 u quddysus.Karanm3 roMOreHHbIH U TeTEPOreHHBIA. MeXaHu3M JeHCTBUS KaTaIN3aTOPOB.
Wuruburopsl. Llennsle n poroxumuueckue peakuu. Peakiuyu oOpatumbie 1 HeOOpaTUMBbIE.

XVMHYECKOE PAaBHOBECHE B MOMOI€HHBIX M I'€TEpOreHHbIX peakuusx. KoHcTaHTa paBHOBecus.
Ycnosus cMmemienus paHoBecust. [Ipunnun Jle- [larense.

Tema 6. PacTBOpbBI. DJ1eKTPOJMTHYECKAS TUCCOIHALIUS

OO0w1ast xapakTepuCTHKa U KiIaccU(pUKaLMs pacTBOpoB. Poib pacTBOPOB B MPHUPOJIE U TEXHUKE.
Bopa v BogHbIE pacTBOPBI, HEBOAHBIE pacTBOPHI. OnpeeneHne UeanbHOro pacTBopa.

CoctaB pactBopoB. CrnocoObl BBIpa)XKEHHSI COCTaBa pacTBOpoB. PacTBopumocTb. PacTBopbl
HEHACBILICHHBIC, HACBHIIIEHHbIE W IE€pEeHAChIIlleHHble. BiusHue Ttemmeparypsl Ha pacTBOPUMOCTH
TBEPAOro BenlecTBa M kuaKocTu. ConpBaTanus U ruapaTanys. DHTAIBIUSA PaCTBOPEHUS.

DnexTpoauTHUecKas auccounanus. PactBopsl anekTponutoB. Teopus ruapaTtaluy B mpoleccax
AEKTPOIUTUYECKON nucconnanuu. CTeneHpb 3JIEKTPOIUTHYECKON AUCCOLUAIMN U €€ 3aBUCUMOCTD OT
paznuuHbiX ¢akrtopoB. CuibHble U ciabble 3IeKTpoiauThl. KoOHCTaHTa  3IEKTPOIUTUYECKOU
JAMCCOLMAlMN  CIa0BbIX 3JIEKTPOJIUTOB. 3akoH pa3BelneHus (pazbamnenusi) OctBanbaa. CuilbHbIE
anekTponuthl. Kaxymascs crenenp aucconuanuu. IloHsatne o006 akTHUBHOCTH; KO3(PPHUIMEHT
aKTUBHOCTH. KMCIIOTBI, OCHOBaHMSI U COJIM C TOYKH 3PEHMS DJIEKTPOIMTHUUECKON TEOPUH PAcTBOPOB.
AMpoTepHOCTS.

OnexTponauTHueckas auccoumanus Boabl. MonHoe mpownsBeneHune Boabl. KoHueHTpanus
MIPOTOHOB M HMOHOB THAPOKCHJIA B HEUTpalbHBIX, KUCIBIX M IIEJIOYHBIX pacTBopax. BomoponHbiii
nokazarenb pH. KucnotHo-ocHOBHbIE HHAUKATOPBI, pH-METpBHI.

Peakuuu nonnoro oomena. I'maposus.

HNonHo-oOMeHHBIE peakuuu ¢ 00pa3oBaHMEM MajoOpacTBOPUMOTrO BeUIECTBa, CJ1aboro
anekTposnta. [IponsBeneHne pacTBOPUMOCTH.

I'maponus conei. CteneHb W KOHCTaHTa Tuaponusa. CTynmeHdarsld TUAPONU3. BiusHue
TEMIIEPATypbl U KOHLIEHTPALIMK Ha CTENEHb rupoaunsa. Mzmenenue pH pactBopa nmpu rugposnnse.

Tema 7. OkHCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUHA

[TonsiTne O peakuusax OKHUCIEHUA-BOCCTaHOBIEHUS. CreneHb OKUCIEHHUA. OKHUCINUTENbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA IMPOCTHIX M CIOXHBIX BEIIECTB.  BakHeilllne OKHUCIUTENU U
BoccTaHOBUTENU. COCTaBIEHUE YPAaBHEHUIN OKUCINTENbHO-BOCCTAHOBUTENBHBIX PEAKIUI.

Tumnel  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peaklMil. 3aBHCUMOCTh COCTaBa MPOJYKTOB
OKHCJIEHUSI ¥ BOCCTAHOBJIEHUS OT YCJIOBUI MPOBEACHUS PEAKLIUU.

DJIeKTPOXUMHUYECKHe MPoLecchl



B3aumocBsi3b  MexAy ~— ANEKTPOXMMHUUYECKUMH UM OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIMU
npoueccamM. [‘albBaHWYECKHH JJIEMEHT, TalbBaHWYECKas Iapa. XUMHUYECKHE HWCTOYHHKU TOKAa.
[MaibBaHMYECKHE 3EMEHTHI U AKKYMYJIATOPHL. TOIIMBHBIEC 3JIEMEHTHI.

Onektponu3. 3akonsl Papaned. [locnenoBareabHOCTE BOCCTAHOBJICHUS! KATUOHOB M OKHCIICHHE
QHUOHOB TPHU CIIOKHOM COCTaBE S3JIEKTPOJIMTA. DJIEKTPOJIM3 C PacTBOPUMBIM aHonOM. [Ipumenenue
anekTpoau3a. CTaHJapTHBIA SJIEKTPOAHBIM TMOTeHIMan. Bomopomnsiid asnexktpon. Psng HanmpskeHUi.
3. .C. ranbpBannyeckoro snemeHTa. CTaHJapTHbIE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC MMOTEHIIUAIBI U
MIPUMEHEHUE HX JUIsl ONpPEACIICHUS BO3MOXHOCTH MPOTEKAHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuid.

Tema 8. KoMmiekcHbIe cOeTUHEHHU S

OCHOBHBIE TIOJIOKEHUSI KOOPAMHAIMOHHOM TEOPUU CTPOCHHS KOMILUIEKCHBIX COCJIMHEHUI.
XUMHUYECKas CBSI3b B KOMIUIEKTHBIX COCAUHEHUSAX. [JOHOPBI M aKLENTOpbI 3JEKTPOHOB. 3aBUCUMOCTh
KOOPJIMHAIIMOHHBIX CBOMCTB IIEHTPAIHLHOTO aTOMa OT CTPOCHHSI €r0 ANEKTPOHHON 0007104KH. JIuraumbl.
Koopaunammonnoe uncino. HomeHkIaTypa KOMIUJIEKCHBIX COEIMHEHHI. DIEKTPOIUTUUECKHE CBOMCTBA
KOMIUIEKCHBIX COEIMHEHUH. Jlucconumanns KOMIUIEKCHBIX HOHOB. KOHCTaHTa HECTOMKOCTH.

Tema 9. O0mue cBoiicTBa MeTa1I0B. CILIABBI

OtHOcuTeNbHAsT PacHpPOCTPAHEHHOCTh METAUIOB B TMPHUPOJE W BAXKHEHIIME BHUIBI PY.
OCHOBHBIE METO/IbI MOJIYUYEHUS METAIUIOB U3 Pyl THIPOMETAILTYPrUYE€CKUE, MUPOMETAITYPTUUECKUE U
3IEKTPOMETAILITYPrUUECKHUE.

OcobeHHoCTH CTPOCHUS M (PU3HMUECKUX CBOMCTB METAINTMYECKUX MATEPHAIIOB.

XUMHUYECKUE CBOWCTBAa MeETaIOB. B3aumopnelcTBHe METaluIOB € HEMETalllaMH, BOJIOH,
pacTBOpaMM KHUCJIOT U LIET04Ye. XMMHUYECKHE CBOMCTBA OKCHJIOB W T'HJIPOKCHIOB METAJUIOB.

PA3JIEJI 2. HEOPTAHUYECKAS XUMUA
Tema.l. IlepBas rpynna Ilepuoanyeckoii cucreMbl
lesounsbie metauibl (1A rpynmna)

Ctpoenue »JeKTPOHHOW 000J04kd aToMoB. [lomydeHue WICIOYHBIX METAIJIOB W UX
MIPUMEHEHHUE.

OcobenHoctu ¢usuueckux cpoicTB. OOmas xapakTepUCTHKA XHUMHUYECKUX CBOWCTB.
B3aumogpeiicTBue ¢ KUCIOpoaoM (OKCHABI, IEPOKCUIBI), C BOAOPOIOM M APYTMMU HEeMeTallaMH, C
BOJOW M pacTBOpaMH KHUCIOT. ['mapokcuasl, uxX CBOMCTBA. I'MIpokcua HATPUSA, METOIBI €ro
nonydyenus. KapOboHaTt HaTpusi, aMMHAYHO-XJOPUIHBINH crocod monmydeHus. KapOonat kamus.
[Ipumenenne coeqMHEHUN METOYHBIX MeTaI0B. KanuiiHbie ynoOpeHus.

Mens, cepedpo, 3071010 (IB rpynma)

Crtpoenue 31eKTpOHHOW 000709KkK aToMOB. [lonydeHune MeTamioB u3 py/.

OcobeHHOCTH (U3MUYECKUX CBOWCTB. XMMHUYECKHE CBOMCTBA: OTHOIICHHE K KHUCIOPOAY, BOJE
U pactBopam KucnoT. Oxcunbl u ['mapokcuapl U ux cBorcTBa. KoMruiekcHbie coeqnHenus. Baxxueimue
COJIU: MEJHBIN KYyMOpOC, TaJOTeHH 1Bl cepedpa.

Tema 2. Bropas rpynna Ilepuoanueckoii cucreMbl
Bepuiiuii, Marauii u mesiouHo3emMelbHbIe Yj1eMeHThI (ITA rpymnmna)

CtpoeHue 31eKTpOHHOM 000710ukH aTOMOB. [loydyeHne MeTauioB U X MPUMEHEHHE.

['mb6punuzamusa tuna Sp. Ocobennoctu puzndeckux cBorctB metamioB [TA rpynmer. OOras
XapaKTEepPUCTUKAa XMMHYECKUX CBOMCTB. B3anmopaeiicTBHEe ¢ KHCIOPOAOM, BOJOPOJOM, a30TOM H
JpYruMHu HeMeTaiainaMu. B3aumopaeiicTBue ¢ BoJO#, pacTBOpaMu KUCIOT U 1ienoueil. OKkcuasl u
lunpoxkcuasl U ux monydeHue. M3BecTp ramenas u HerameHas. OrHeymopsl. AM(OTEPHOCTH
OoKcHaa U Tuapokcuaa oepusums. Conu: XJIopuabl, kKapOoHaThl, cyiabdarel. ['umnc. CraBel Oepuiuius u
Marausi. JKecTKOCTb BOJIbI 1 METOJIbI €€ YCTPAHCHUSI.

Hunk, kagmuid, pryTsb (1B rpynmna)

Crtpoenue 2J1eKTpOHHOW 000709KkH aToMOB. [loydueHrne MeTamioB U MX MPUMEHCHHE.

du3nyeckue M XUMHUYECKHe cBoHcTBa. OTHONIEHHE METANJIOB K KUCIOPOAY, BOJE,
pactBopam kucioT u menodeid. Oxcuapl U ['mapokcuawsl. Conu: XJOpuabl, CyabPuabl, Cyab(haThl.
Kommnekcuble coequnenusi.  CruiaBel 1MHKA. Awmanbsrambl. [{MHKOBaHME W KaJMHUpOBaHHE.
TOKCUYHOCTH PTYTH.



Tema 3. Tperbst rpynna Ilepumoagudeckoii cucremMbl
bop, anomuuuii, rajaiaui, uaanii, taaauni (IIA rpynna)

CTpoeHHe ANEKTPOHHON 060mouKH aroMoB. I'mOpummsamus Sp>. OGIEEe 3aKOHOMEPHOCTH
U3MEHEHUS PU3NUECKUX U XUMHUECKUX CBOMCTB.

bop. IMomydenue Gopa. Oxcupg Oopa, OOpHBIE KHCIOTHI M UX coilu. bypa. bBopunsl u
6opoBoaoposl. [Ipumenenue 6opa 1 €ro COeTMHEHUN».

Amomunuil.  Ilonyuenue METAJLINYECKOTO  AJIFOMHUHMUAL. XVWMHUYECKHE  CBOMWCTBA:
B3aMMOJICHCTBHE C KUCIOPOJOM, BOJOM, paCTBOPAMH KHUCIOT U IeJI0ueid. ATtoMUHOTEpMUsl. TepMHUT.
Oxcup u ruapokcun antoMunus. Kopyna. Conu anromunus. Kacusl. Kaosnus, rinvHa u OOKCUTHI.
[IpuMeHeHre aatOMUHMS U €r0 CIIABOB B TEXHUKE.

Tema 4. UerBepTas rpynna Ilepuognyeckoii cucreMsl
Yraepoa, kpeMHui, repManuii, 01080, cBuHel (VA rpynna)

CTpoeHHEe SIEKTPOHHOH 000MOYKH aromoB. I'mbpmmmsanms Ttuma  Sp°.  OOmme
3aKOHOMEPHOCTH W3MEHEHHUsI XUMUUECKUX CBOMCTB B PSAY YIJIEPOJl — CBHHEL.

Yraepon. Yriepona B mpupoje. AJUTOTpOoHYecKue MoauduKauu yriepoaa. MICKycCTBEHHBIC
anmasbl. [Ipumenenue rpaduTa U aKTUBUPOBAHHOTO yIJisi. XUMHUUYECKUE CBOMCTBa yriepoaa. OKcuabl
yIiiepoja, X CBOWCTBA M NPHUMEHEHHUE. YTOJIbHAs KHUCJIOTAa U €€ COJHU. YTIJIEBOJOPOAbI: METaH,
ATUIIEH, aneTuieH. KapOusl MeTamioB, UX CBOMCTBA U IPUMEHEHHE.

Kpemuuii. Kpemnuii B npuposae. EctecTBeHHble U UCKYCCTBEHHBbIE cuiuUKaThl. [lonydenue
kpemHus. Junoxkcun kpemuus. KBapu u kBapuesoe ctekyo. KpemHeBas kuciiora U €€ COJH.
PactBopumoe ctekno. Crekno, kepamuka, (apdop, nement. Cunmuuuasl metamwioB. CoeanHeHUs
KPEMHHUS C BOJOPOJIOM.

I'epmanmnii, 010BO U cBuHel. [lorydyeHue MeTanioB U3 TPUPOAHBIX COCIUHEHUN. XUMUUECKUE
CBOMCTBA. B3aumonencTBue repmanus, 0J0Ba U CBHHIA C KUCIOPOAOM, BOJOM, pacTBOpaMu KHUCJIOT U
nienoueii. AMQOTEPHOCTh OKCHIIOB M THAPOKCHIOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
coenuHeHU# onoBa U cBuHIA. CoJM 0J10Ba U CBUHIIA.

Turan, uupkonuii, rapuuii (1VB rpynmna)

Crtpoenue 3eKTpOHHOM 0005104KK aToMoB. du3nyeckue cBolicTBa ThTaHa. [I[puMeHeHne Tutana
u ero cmnaBoB. [lpupomHble coeaMHEHUS M NOJAYYEHHE THUTaHA. XHMHUYECKHE CBOWCTBA.
B3aumoneiictBue ¢ HeMeTtauiamMu (KHCIOPOIOM, BOJOPOAOM, a30TOM M jp.). JWokcua TuTaHa.
B3aumoneicTerue TuTaHa ¢ BOJIOW, paCTBOPaMU KHUCIIOT U Iesioyerd. XUMHUUECKAN XapakTep OKCUIIOB U
THJIPOKCHU/IOB.

Tema S. IIaras rpynna Ilepuoauyeckoi cucremMbl
A3ort, pochop, MbIIIBIAK, cypbMa, BUcMYT (VA rpynmna)

CrpoeHue 31eKTpOHHONW 000504KH aTOMOB. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA
anemeHToB VA rpynnbl. @usznueckue cBoicTBa. AsuioTponuueckue mMoaudukanuu gocdopa. MeTtoasl
NoJy4eHus azora ¥ Gocdopa U3 MpUPOAHBIX HCTOUHUKOB U UX IPUMEHEHHE B TEXHUKE.

A3oT. CTpoeHHe MOJEKyIbl. XHMHUYECKas HMHEPTHOCTh a3oTa. B3aummopeiicTBue azora ¢
MetaiamMu. Hutpuasl 1 ux npumeHenne. AMmuak. @usnyeckue coicTBa. CTpOEHHE MOJIEKYJIBI
aMMHuaka. AMMHaK Kak JIMTaHJ B KOMIUIEKCHBIX coelnHeHUsX. Boasbii pactBop ammmaka. Conu
aMMOHUs. AMMHUakaTbl. CHHTE3 aMMHaKa 13 3JIeMEHTOB - BEIOOp ycnoBuil. Okucnenne ammuaka. OKCUIbI
a30Ta, UX MOJy4YeHUE U CBOWCTBA. B3ammonaelcTBue ¢ BOJOM M pacTBOpaMH Iienodel. A30THas U
azotucras KuciaoTsel. CHHTE3 a30THON KHUCIOTHl. Ee xumuueckue cpolictBa. B3zaumoneiicteue
METAJJIOB ¥ HEMETAJNIOB ¢ a30THOW KHCIOTOW. ConM a30THOM KHUCIOTHI M UX NPUMEHEHHE. A30THBIE
yIoOpeHusl.

®dochop. Xumumyeckue cpoiictBa ¢ocdopa. Oxcumsl ¢ocdopa. KucmoTHsie cBoMCTBa
okcuaoB. B3aumoneiictBue okcuna gocdopa (V) ¢ Bonoit. @ocdopusie kucnotsl. Conu oprodocdopHoit
KHUCIIOTHI U UX ruaponu3. docopHbie y100peHHs U UX MOTYYESHUE.

Tema 6. Illecrast rpynna Ilepuoanyeckoii cucremMsl
Kucaopon, cepa, cesien, Tesryp, moaonuii (VIA rpynna).



CtpoeHue >IeKTPOHHON 000JI09KH aTOMOB. VI3MeHeHUe OKUCIUTENBHBIX U BOCCTAHOBUTEIHHBIX
CBOWCTB B Py KUCIOpOA-TeILTyp. Pusnyeckne cBoicTBa. Aytorponus cepel. [lomydenue kuciopona u
CEpbI U3 MPUPOTHBIX UICTOYHUKOB U 00TACTH UX MPUMCHECHUSI.

Kucnopoa. Crpoenue Moiiekyabl. BsammopelicTBue Kuciaopoja € MeTaljJaMH U
HemeTasiamMu. O30H. [lonydyeHue u okuciuTeNnbHBIE CBOMCTBA 030HA. Bona. CTpoeHHE MOJIEKYIIBI.
CpoiictBa Boabl. Ilepokcua Bomopona. DiekTponuTuueckue cpoiicTBa. Ilepokcubl. OKUCIUTENBHO-
BOCCTaHOBUTEIILHBIE CBOMCTBA MEPOKCHUIOB.

Cepa. B3zaumopeiictBue ¢ MeraiiaMu U HemeTtamiamu. CepoBogopoa. DIAEKTPOJIUTHUUYECKHE
CBOICTBa cepoBOAOPOHON KUCIOTHL. Cynbdunbl. OKCHIBI Cepbl, WX MOJNydeHHEe, (DU3UYECKHE H
XUMHYECKHE CBOWCTBA. JIMOKCHMI cCepbl W CEpHHUCTas KHCIOTA. OJIEKTPOJIUTUUYECKHE CBOICTBA
CEPHUCTOMN KUCIOTHI U TUAPOIHN3 €€ cojiel. OKUCTUTEIHbHO-BOCCTAHOBUTENbHBIE CBOWCTBA COCAMHEHUI
cepol (1V). Okcun cepsl (V1) u cepnas kucnora. [lonydeHune cepHOM KHCIOTHI M €€ MPUMEHEHHE.
Oneym. BzammopeiictBue cepHoit kuciotel ¢ Mmertannamu. Cynbdatel. IlupocepHas kucnora, ee
CBOMCTBA.

Xpom, moudeH, Boabppam (VIB rpynna)

CtpoeHue 31eKTPOHHOM 0007109KH aTOMOB. XapaKTepHble CTeneHu okuciaeHus. dusnueckue
CBOMCTBA U pUMeEHEHUE. JIernpoBaHHbIE CTaJH.

Xpowm. ITonyuenne xpoma. Oxcun u ruapokcun xpoma (I11). Ux ampoteprocts. [Ipumenenue
okcuna xpoma (Il). Oxucnenue coenunenuii xpoma (I11). Coenunenust xpoma (VI1): oxcua xpoma (VI),
XpOMOBasi ¥ JIBYXpOMOBasi KHCJIOTBI MU HMX COJHU. B3auMHOe TmpeBpalieHue XpoMaTtoB U
JuXpoMatoB. OKUCIUTEIbHBIE CBOMCTBA IUXPOMATOB.

Tema 7. Cenpmas rpynna Ilepuogudeckoii cucremMbl
Boaopon

Crpoenue atomMa u Mojekyibl. Pusznueckue cBoiicTBa. PacTBopuMOCTh BOAOpOJa B
MeTtajuiax. [IpuponHbie coenMHEHUs U MOJydYeHue Bojaopoaa. M3oromsl Bopopoma. XuMuuecKue
cBOMcTBa Bojopona. B3aumoneiictBue Bomopoaa ¢ Merauiamu. ['mapunbl. CoeauHEeHUs BOAOpOJA C
HEMETaJUIAMH.

®Top, xa0p, Opom, iioa, actat (VIIA rpynna)

CtpoeHue 3IeKTPOHHOU 000104YkH aTOMOB. OKHCIUTENbHBIE CBOWCTBA TajlOTEHOB.
Crenenu oxucienus. Crtpoenue Mosekyn. @Dusnyeckue cBoicTBa. [lodydueHHEe TaloOreHoB B
CBOOOJHOM BHJAE M HUX MpPUMEHEHHWE. XMMHUYECKHE CBOWCTBA TalloreHoB. B3ammopeiicTBue ux ¢
MeTaJlJIaMUd M HeMeTallllaMu. BolopogHbIe COeTUHEHUSI TATOTEHOB: TIOJTyueHue, (PU3NIeCKrue CBOMCTBA.
DIEKTPOIUTHYECKUE CBOMCTBA TAJIOT€HOBOJOPOIHBIX KUCHOT. [InaBukoBas kucnora. [lonyuenue. Comu
IUTABUKOBOM  KHUCIOTHI: (GTopuabl W TuapodTOopuabl. B3anMonelcTBHe MIaBUKOBOM KHCIOTHI C
OIUOKCUJIOM KpeMmHHs U cTekioM. ConsHas kucinorta. Ilonmydenue wu cBoiictBa. Conm.
BoccranoButenbHbIE CBOMCTBA rajJOT€HU/I-MOHOB B psiy: GTOPHUA-HOIU.

Kucnopogusie coenunenuss rainoreHoB. CoenuHeHus (GTopa ¢  KHCIOPOJIOM.
BzaumMopeiicTBue rajioreHoB ¢ BOJOM M pacTBopamu menoueil. Kucmopomconepkamme KHUCIOTHI
xjmopa ¥ ux coau. llonmydenue comeil. ['MMOXJIOPHUTHI, XJIOpHas HW3BECTh, OEPTONETOBA COJb,
nepxjopaT amMmoHusA. [logydeHue KHUCIOT. YCTOWYMBOCTB, JJIEKTPOJIUTHUYECKHUE W OKHUCIUTEIBHBIC
CBOMCTBA KUCJOT B PSAY: XJIOPHOBATUCTAs, XJIOPUCTAasA, XJIOPHOBATask U XJOpHast KUCIOThl. OKCUIBI
xjopa. OKHUCIUTENbHBIE CBOICTBA KUCIOPOACOAEPKAIINX COSAMHEHUH raloreHOB.

CoennHEeHUs TaJIOTeHOB C HeMeTaiaMu. HeoOpaTuMBbIil THAPOIIN3 TaIOT€HAHTUAPUIIOB KHCIIOT.

Mapranen, Texneuuii, penuii (VIIB rpynmna)

CtpoeHue IeKTPOHHON 000JIOUKH aTOMOB.

Mapraneu. IlpupoaHbsie cOeqUHEHUS W TMOJIy4YeHUE MapraHia. BoO3MOKHBIE CTENEeHH
okucieHusa. OcoOeHHOCTH (QU3MYECKUX H XUMHUYECKUX CBOHCTB. [Ipumenenme. JlerupomaHue
cranei. BzammoneilicTBMe MapraHiia ¢ HeMmeTayuilaMu (KHCJIOpPOJIOM, cepoi, (ochopom), Bomoit u
pacTBopamMu KuciOT. OKCUIBI U TUIPOKCUIbI MapraHila, UX 3JIEKTPOIUTHYECKUE CBOWCTBA. J(MOKCHA
mapranna. Oxcun mapranna (VIIl), mapranmeBast kuciora u ee cod. OKUCIUTETHHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA COEIMHEHUI MapraHiia B pa3HbIX CTENEHIX OKUceHus. [lepmaHranar kanusi Kak OKHCIUTENb.

Tema 8. Bocbmast rpynna Ilepuoanyeckoit cucTemMbl



I'enmii, HEOH, aproH, KPUNTOH, KceHOH, paxoH (VIIIA rpynma)

Ctpoenue »dJeKTpoHHOW oOosouku atomoB. dusmueckme cBoiicTBa. Haxoxaenwe B
NpUpOJAE M TNpPUMEHEHHE OJaropogHbIXx ra3oB B TexHuke. CoelWHEHHMS KCEeHOHa ¢ (QTopoM U
kucinopoaoM. VX nonyueHue u CBOMCTBA.

Kene3o, k06a/IbT, HUKEIb, IJIaTHHOBBIE MeTaLIbI (VIIIB rpynmna)

CtpoeHue 31eKTPOHHOM 000J0YKH aTOMOB.

XKenezo, xkobanpT, HUKenb. CreneHu okuciaeHus. llomyuenue u npumeHeHue. J[OMEHHBIH
npouecc. BzaumoneiictBue METAMIOB ¢ KUCIOPOAOM, BOAOM, Kuciotamu. Okcuasl U ['mapokcusl.
OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COEMHEHUN METaIOB co crenenbto okucienus Il u 1l
@epputsl u Geppatel. KoMmnaekcHble coeTUHEHUS.

[Inatnna. ®du3uueckue M XUMHYECKHE CBOMCTBA. KaranuThueckue CBOWMCTBA ILUIATHHBI.
OtHomenune Kk kucnoraM. CBOMCTBA OKCUIOB U ruApokcuoB. KomiiekcHele coequnenus. [lonydyenne u
MPUMEHEHUE TJIATHHBI.

5. O0Opa3oBaTe/ibHbIE TEXHOJIOTHH

Metoauka mpenofaBaHus AUCUUIUIMHBI «OOIIasi U HEOpraHUYecKas XUMUS» U pealu3aius
KOMIIETEHTHOCTHOTO TOAXO0Ja B U3JOXKECHHM W BOCHPHUATHH MaTepuana IpelyCcMaTpUBaeT
WCIOJB30BAHUE CIICAYIOIMX AaKTHBHBIX M HWHTEPAKTUBHBIX (OpPM TPOBEICHHS TPYIIIOBBIX,
WH/IMBUYAIbHBIX, AyJUTOPHBIX 3aHATHH B COUYCTAHUHM C BHEAYAUTOPHOW pabOTOMl C IEINbI0
(hopMUPOBaHUS U PA3BUTHS MPOPECCHOHATHHBIX HABBIKOB 00 yUaIOIITUXCSL:

— MOATOTOBKA K BBIIOJIHEHHIO JJa00PaTOPHBIX padOT B 1a00OpaTOPHSIX BY3a;

— OpraHu3ainys W MpOBEIEHHE TEKYIIEr0 KOHTPOJISA 3HAHUH CTYJISHTOB B (GopMe OJIaHKOBOTO
TECTHPOBAHUS,

— MPOBEACHNE WHTEPAKTUBHBIX 3aHATHHU 110 MPOIEType MOITOTOBKH K HHTEPHET-TECTHPOBAHUIO
Ha caiiTax: i-exam.ru, fepo.ru;

— HCIONB30BaHWE HMHTEPAKTUBHBIX (OpPM TEKyIIero KOHTPOJs B ¢GopMe ayTuTOPHOTO U
BHEAYyJIUTOPHOTO HHTEPHET-TECTUPOBAHUS;

— MPOBEJICHHE KOHTPOJBHBIX PadoT.

VY aenbHBIN BeC 3aHATUH, MPOBOAMMBIX B MHTEPAKTUBHBIX (hopMax, ONpeesieH IIaBHOH Lebio
00pa3oBaTeNbHONW MPOTPaMMBI, OCOOCHHOCTBIO KOHTHMHIEHTa OOYYaIOUIMXCS U COZIEpKaHUEM
IMCUUIUIMHBL «OOIas ¥ HeopraHuyeckas XHMHUS» M B 1I€JIOM M0 JUCHMIUIMHE cocTaBisier 50%
ayJTUTOPHBIX 3aHATUI. 3aHATHUS JIEKIIMOHHOTO TUIA COCTAaBISIIOT 33% OT o0beMa ayAUTOPHBIX 3aHATHI.

6. OueHouHbIe CPEACTBA JJIfA TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH, MPOMEXKYTOYHOI
aTTeCTAIlMHU N0 UTOI'aM OCBOCHHS JMCUHUILIMHBI H Y4eOHO-MeToAH4ecKoe odecnevyeHmne
CaMOCTOAITEIbHOI PadOTHI CTYAEHTOB.
Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOASTCS IO CIEAYIOIIUM KPUTEPUSIM

- aKTUBHOE y4acTHe B 00CYXICHUU PE3yJbTaTOB JabopaTOpHOI pabOThI, paboTa y TOCKH,

- 3al1UTa J1JabOpPaTOPHBIX pabdoT;

- 3alIUTa PE3yJIbTATOB BHITOJIHEHUS 3a/IJaHIIA TOMAITHUX KOHTPOJIBHBIX padoT;

- BBITTOJIHEHUE KOHTPOJIBHBIX paboT.

OO0pa3ipl TOMAaNTHUX KOHTPOJBHBIX PabOT, TECTOBBIX 3aJaHW, KOHTPOJBHBIX pabOT ISt
TEKYILEro KOHTPOJIs,, BOIPOCOB JUIsl MOJATOTOBKU K 9K3aMEHY, IK3aMEHAIlMOHHBIX OMJIETOB, PUBEICHBI
B [Ipunoxennn 2.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB s MPOBeJIeHUs MPOMEKYTOUYHOH aTTecTaluu 00y4aroumXxcst
10 JUCUMITIMHE (MOXYJIIO0).

6.1.1. IlepeyeHp KOMIETEHIMI C YKa3aHHEM 3TanoB UX (OPMHPOBAHUS B MPOLIECCE OCBOEHUS
00pa3oBaTebHON TPOTPAMMBI.

B pe3ynbrare 0cBOCHUS NUCIUILTUHBI POPMHUPYIOTCS CIEAYIOMNE KOMIIETCHIIUU:

Kon B  pesyabtare ocBoeHHMsl  00pa30BaTeJbHOIl  NPOrpaMMBbl
KOMIIETEHIIUU | 00y4Yaromuiicsi 10J2KeH 00J1a1aTh




OK-7

TOTOBHOCTBIO K CaMOpPa3BUTUIO, CaMOp€ain3aliiu, NCII0JIb30BaHHUIO
TBOPYCCKOTI'O MMOTCHIMAJIA

OIIK-1

CIOCOOHOCTBIO MCIIOJIb30BaTh MaTEMAaTHUYECKHE, €CTECTBEHHOHAYYHbIE U
WH)KEHEPHBIC 3HAHUS [T PELICHU 3a]]a4 CBOSH MpoQecCHoHaNbHOM
JeSITebHOCTH

B mnponecce ocBoeHusi 00pa3oBaTEIbHONW IMPOTrpaMMbl JAHHBIE KOMIETEHLIMH, B TOM 4YHCIE HUX
OTJIeNIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MO3TAMHO B XOJE OCBOCHUS OOYYaIOIIMMHUCS TUCIUILINH
(Momyneit), MpakTUK B COOTBETCTBUM C Y4YEOHBIM IUIAHOM M KAJICHAAPHBIM TIpaUKoOM Y4eOHOro

mpouecca.

6.1.2. Onucanue noxka3arteseii 1 KpUTepHeB OLCHMBAHUS KOMIIETeHIUH, (JOpMHUPYEMBIX IO
HUTOIr'aM OCBOCHHS IMCUMILIMHBI (MOYJIs), ONUCAHHE IIKAJI OLCHUBAHMA.

[TokazareneM OIIEHWBAaHUS KOMIICTCHIMH Ha pPAa3MUYHBIX JTanmax MX (OPMHUPOBAHUS SBISETCS
JOCTHKEHHE 00yUYaroMMUCS IJIAHUPYEMBIX pe3yJIbTaTOB O0YUYEeHHUs 10 AUCHUILIMHE (MOIYJIIO).

OK-7 - rOoTOBHOCTBIO K CaMOpa3sBUTHIO, CaMOpP€AIU3ALINA, UCITIOJB30BAHUIO TBOPYECKOI'0 MOTCHIIMAJIA

Kputepun ounennBanns

IMoka3arten

2 3 4 5
3HATH: OOyuaromuiics OO0yyaromuics OO0yyaromuics OOyuaromuiics
OCHOBBI JEMOHCTPUPYET MOJTHOE | AEMOHCTPUPYET  HEMOJHOE | AEMOHCTPUPYET JIEMOHCTPUPYET
CTPOCHUS OTCYTCTBHUE WU | COOTBETCTBUE  CIICAYIONIMX | YACTUYHOE COOTBETCTBHUE | MOJIHOE
aTOMOB U | HEJJOCTaTOYHOE 3HAHUI. OCHOBBI CTPOCHHUS | CJICIYIONTUX 3HAHW: | COOTBETCTBUE
MOJIEKYIL, COOTBETCTBUE aTOMOB U MOJIEKYJI, TEOPUH | OCHOBBI CTPOEHUSI ATOMOB | CIEIYIOIINX
TEOPUU CIENYIOIIUX  3HAHUM: | XMMHYECKOU CBsI3U B | M  MOJEKyJl,  TEOpPHUH | 3HAHUH: OCHOBBI
XUMUYIECKOM OCHOBBI CTPOCHUS | COCAMHECHHUIX pPa3IUYHBIX | XUMHYECKOM  CBS3M B | CTPOCHUS
CBSI3U B | aTOMOB M  MOJIEKYJ, | TUIIOB, CTPOCHUE BEUIECTBA B | COEAMHEHUSX PA3JIMYHBIX | AaTOMOB u
COEIMHEHUSIX TEOPUM  XUMHYECKOM | KOHJIEHCHUPOBAHHOM THIIOB, CTPOCHHUE | MOJEKYIL,
pPa3IUIHBIX CBSI3M B COCIUHEHUSAX | COCTOSIHHU, OCHOBBI | BEIIEeCTBA B | TeopuH
THIIOB, Ppa3IUIHBIX THIIOB, | XUMHUYECKOM KOHJIEHCHPOBAHHOM XUMUYIECKOUN
CTpPOCHUE CTPOCHUE BEIIECTBA B | TEPMOJUHAMUKH,  METOAOB | COCTOSIHUH, OCHOBHI | CBSI3H B
BEII[ECTBA B | KOHICHCUPOBAaHHOM OTNUCaHUS XUMUYECKOTO | XMMHYECKOU COCTMHEHUSIX
KOHJICHCHPOBA | COCTOSTHUM, OCHOBBI | DpAaBHOBECHSI B  PAacTBOpax | TEPMOJIUHAMUKH, Pa3IUIHBIX
HHOM XUMHYECKON 3JNIEKTPOJIUTOB,  THAPOJIM3A | METOJOB OMNMCAaHUs | TUIOB, CTPOCHUE
COCTOSTHUH, TEPMOAUHAMUKH, COJIE, OCHOBBI XMMHYECKOM | XMMHUYECKOIO PABHOBECHS | BEILIECTBA B
OCHOBBI METOIOB OTNHUCaHUS | KUHETUKH, XUMHUYECKUE | B pactBopax | KOHJIEHCHPOBAH
XUMUYECKOUN XUMUYECKOTO CBOMCTBa 3JIEMEHTOB | 3JIEKTPOJIUTOB, THUAPOJIU3a | HOM COCTOSIHHH,
TEPMOJIMHAMUK | PaBHOBECHS B | Pa3IUYHBIX CPYII | COJEH, OCHOBBI | OCHOBBI
H, METOJZIOB | pacTBOpPax Ilepuonnueckoii cuUCTEMBl U | XUMHUYECKOW  KMHETHKH, | XUMHAYECKON
OTIVICAHUS 3JIEKTPOJIUTOB, ux COCTMHCHHN, | XUMUICCKHE CBOKCTBA | TEPMOIUHAMUKHI
XUMUYECKOTO TUAPONIH3A COJIEH, | OKUCTUTENIBHO- 3JIEMEHTOB  pa3JIMYHBIX | , METOJOB
paBHOBECHS B | OCHOBEI ~ XUMHYECKOH | BOCCTAHOBUTEILHBIC rpynn  I[lepumomnyeckoit | ommcanust
pacTBopax KUHETUKH, XUMAYECKHE | PEaKIInu, CTpOCHUE U | CHCTEMBI u WX | XUMHYECKOTO
SJIEKTPOJIUTOB, | CBOMCTBA  AJIEMEHTOB | CBOWMCTBA KOMILJIEKCHBIX | COETUHEHUH, paBHOBecHUs B
TUAPONIN3A Ppa3IUYHBIX rpymm | coeiuHeHuit. JlomyckaroTcs | OKUCIUTEIBHO- pacTBopax
cosieii, ocHOBHI | [lepuoauueckoit 3HAYUTEIIbHbIE OIIMOKH, | BOCCTAHOBHUTEIIbHBIC 3JIEKTPOJIUTOB,
XUMHYECKOMN CHUCTEMBI u WX | TIPOSIBIISCTCS peakmuy, CTPOCHUE U | THAPOJIH3A
KUHETHUKU, COETMHEHUH, HEJOCTATOYHOCTh 3HAHUH, MO | CBOMCTBA KOMIUIEKCHBIX | COJI€H, OCHOBBI
XUMHUYECKUE OKHCJIUTEIIbHO- pany MoKaszareJiei, | COeIMHEHUH, HO | XUMHYECKOH
CBOMCTBa BOCCTaHOBUTEJIbHbIE 00yJaroONuiiCs WCTBITHIBACT | JOMTYCKAIOTCS KUHETUKH,
3JIEMEHTOB peakiuu, CTPOCHHE WU | 3HAUUTENbHBIC 3aTPYyAHCHHS | HE3HAYUTEIbHBIC XUMHYECKHE
Pa3IUYHBIX CBOMCTBA npu OTICPUPOBAHUH | OIIMOKH, HETOYHOCTH, | CBOMCTBA
rpymnn KOMIUIEKCHBIX 3HAHUAMM TPU UX TEPEHOCE | 3aTpyAHEHUS MpHU | BJIEMEHTOB
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[lepuognuecko | coeqUHEHUI. Ha HOBBIE CUTYALHH. aHATUTUYECKIX Pa3TUYHBIX
i cucremMbl u oTeparusix. TPy
150 ITepuoauueckoit
COETMHEeHH, CHUCTEMBI W WX
OKHCIIUTEIBHO- COCIIMHEHUH,
BOCCTaHOBUTEI OKHCIIHTEIHHO-
bHBIE PEaKIIHH, BOCCTaHOBHUTEIb
CTpOCHHE u HBIE  peaKIyH,
CBONCTBa CTPOCHHUE U
KOMILJIEKCHBIX CBOKCTBa
COeAMHEHHH. KOMIUIEKCHBIX
COCJIMHEHUH,
cB0OOHO
oTepupyeT
nproope-
TEHHBIMU
3HAHUSIMHU.
yMeTb: OOyuatomuiicst He Obyuaromuiics OO6yuaromuiics OO0yuarormuiics
OTIPENIETISATh 110 | YMEET WIH B | IEMOHCTPHUPYET  HEIOIHOE | JEMOHCTPUPYET JIEMOHCTPHPYET
CTIPaBOYHBIM HEI0CTaTOYHOH COOTBETCTBHE  CIEAYIOUIMX | YACTUYHOE COOTBETCTBHE | MOJIHOE
JaHHbIM CTCIICHU yMEET YMCHHﬁi OMpeaAcIATL IO | CIACAYIOUIUX YMCHHﬁi COOTBCTCTBUEC
SHEPTeTHUYECKH | OMPEAETSATh 0 | CIIPaBOYHBIM JAHHBIM | OTPENeNsITh o | CIeIyIOIIHNX
(§] CIIPpaBOYHbIM JAaHHBIM | SHCPICTUYCCKUC CIIpaBOYHbBIM JaHHbIM YMCHHﬁ:
XapaKTepUCTUK | SHEPreTUUECKUE XapaKTePUCTUKU U | SHEpreTUYecKue OTpeNeNiATh  TI0
U ¥ TEOMETPHIO | XapaKTEePUCTUKU U | TEOMETPHIO MOJIEKYII, | XapaKTePUCTHKH U | CIIPaBOYHBIM
MOJIEKYIT, TEOMETPHI0O  MOJIEKYJ, | TEPMOAMHAMUYECKHE TEOMETPHIO MOJIEKYII, | JaHHBIM
TEPpMOANHAMUY TEPMOANHAMUYCCKUEC XapaKTCPUCTHUKHU TCPMOINHAMNYCCKHUEC OHEPreTU4YCCKUC
€CKHe XapaKTePUCTUKU XMUMHUYECKUX peaknui, | XapakTepHUCTUKU XapaKTePUCTUKU
XapaKTePUCTUK | XUMUYECKUX PEaKIUid, | BETMIUHBI pH U | XUMAYECKUX peakiuii, | ©  TEOMETPHIO
U XHUMHYCCKUX | BEJINYHHBI pH " | XapaKTCPUCTUKHN BCIIMYHHBI pH H | MOJICKYII,
peaximi, XapaKTePUCTUKU JIUCCOIMAIIUH AJIEKTPOJIUTOB, | XapaKTepPUCTUKU TEepMOJIMHAMUYE
BennmunHel pH | auccormanmmn MPOBOJIUTH pacyeTsl | AUCCOIMAINN CKHe
u AJIEKTPOIIUTOB, KOHIIEHTpAIi  PacTBOPOB | ANMEKTPOJIUTOB, MPOBOJUTH | XapaKTEPUCTUKH
XapaKTECPpUCTUK IMPOBOIUTH pacyeThbl | pasIMIHBIX COCHHHeHHﬁ. PaCUCThI KOHI_[eHTpa]_[I/Iﬁ XUMHNYECCKUX
Y JUCCOIMAINY | KOHIICHTpaIHi JomyckaroTcsi 3HaUNTENbHBIE | PACTBOPOB Pa3INYHBIX | peaKInH,
AJIEKTPOJIUTOB, | PACTBOPOB PAa3IIUYHBIX | OIIUOKH, MIPOSIBISIETCS | COEIMHEHMI. Ywmenus | enuunHbl pH 1
IIPOBOIUTH COGIIPIHCHI/Iﬁ. HEAO0CTAaTOYHOCTH YMeHHﬁ, OCBOCHBI, HO JOITYCKAIOTCA | XapaKTCPUCTUKU
pacuersl 110 pany rokasarejieii, | He3HaAUMTENIbHbIC OLIUOKH, | TUCCOIUAIMH
KOHIICHTPALNHA 00yyYaromuiics HCIBITBIBAET | HETOYHOCTH, 3aTPYAHEHHS | DIIEKTPOJIUTOB,
pacTBOpPOB SHAYUTCIIbHBIC 3aTPYAHCHHUA | IIPU AHAJIMTUYCCKUX | IIPOBOJIUTH
Pa3IMIHBIX npu OTIEPUPOBAHKH | OTIEPAITHUSIX, nepeHoce | pacyeThl
COEAMHEHHH. YMEHUSIMH TIPH MX NEepeHOCe | YMEHUH Ha HOBBIE, | KOHIIGHTPALIUH
Ha HOBBIE CUTYaIlUH. HECTaHAAPTHBIC CUTyalldH. | PaCTBOPOB
pa3nyHbIX
COCUHEHUI.
CB00OOIIHO
orepupyeT
npuoOpeTEHHBIM

H YMEHUSMU,
MIPUMEHSET UX B
CUTYaIHIX
MOBBIIICHHOMN
CIIOKHOCTH.
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BJIAIETh:
HaBBIKAMU
BEITIOJTHEHHS
OCHOBHBIX
XUMHUYECKUX
J1a00paTOPHBIX
onepanui;
MpaBUJIaMHU
Oe3omacHoi
paboThI B
XUMUYECKOU
naboparopuu;
METOJITaMHU
OTIpe/IeTICHHS
pH pactBOpoB
W OTpeeIeHus
KOHIIEHTPAIUN
B pacTBOpax;
METOIaMH
CUHTE3a
HEOPTaHUYECKU
X COEMHEHUN.

OOyuaromuiics HE
BIIAJICCT TN B
HEOCTATOYHOU
CTETICHH
HaBBIKAMU
BBITTOJTHEHHUS
OCHOBHBIX XUMHUYECKUX
1a00paTOPHBIX
onepauui;
MpaBUIIaMHU
Oe3onacHoi paboTHl B
XUMHYECKON
nabopaTopuu;
METOIaMHU
OIIPEACIICHUA pH
pacTBOpoOB u
OTIpEICIICHHSI
KOHLICHTpaLUH! B
pacTBopax;

METOJaMH CHHTE3a
HEOPraHUYECKUX
COEJMHEHHUI.

BJIAJIEET

OO0yuarommuiics BIIQJICCT
HaBBIKAMHU BBITIOJTHCHUS
OCHOBHBIX XUMHYECKUX
T1abOpaTOPHBIX OTIEPAITHIA;
paBUIaMu Oe3omnacHoi
paboTel B XHMHYECKOU
nmabopaTopuu;

MeToaaMu ompenencHus pH
pacTBOpOB M ONpEAETICHUS
KOHIIEHTPAIINH B PACTBOPAX;

METOAaMH CHUHTE3a
HEOPTaHUYCCKUX
COCITUHCHHH, HO

00yJaromuiicss HWCHBITHIBACT
3HAUUTEIBHBIC 3aTPYIHCHUS
TP NIPUMEHEHUN HAaBBIKOB B
HOBBIX CHTYaIIUsX.

OOyyJaromuiicss YacTUYHO

BJIagcCT HaBbIKaMU
BBITTIOJIHCHUA OCHOBHBIX
XUMHUYCCKUX

1a00paTOPHBIX ONEPALIN;

npaBUjIaMH  0e30macHOM
paboTBl B  XHUMHYECKOM
naboparopuu;
METOJIaMU  OTIPEJICIICHUS
pH pacTBOpOB u
OTIpeACTICHHUS
KOHIIEHTPAIUU B
pacTBopax;

METOJIaMHU CHHTE3a
HEOPraHUYeCKUX
COCIUHCHUH, HO
JIOTTYCKAIOTCS

HE3HAYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUA

npu AHAITUTUYECKUX
onepauusx, IepeHoce
YMEHHI Ha HOBBIE,

HECTAaHAAPTHBIC CUTYyalluU.

OO0yyaromuiics
B MMOJTHOM
o0beMe BiagceT
HaBBIKAMH
BBITTOJIHEHHS
OCHOBHBIX
XUMHYECKHX
n1a00paTOPHBIX
OIepaLHii;
IpaBUIaMHU
0e30ImacHoOM
paboThI B
XUMHAYCCKOU
nabopaTopuu;
METOJdaMH
OTpeIeIICHHS
pH pactBOpOB 1
oTIpeICIICHUS
KOHHCHTpaHI/II/I B
pacTBopax;
METOJdaMH
CHHTE3A
HEOPraHMYECKUX
COETMHEHNH,
¢BO0OOIHO
NIPUMEHSAET
MOJTYYCHHBIC
HAaBBIKHN B
CI/ITyaHI/IHX
MOBBIICHHOMN
CIIOKHOCTH.

OIIK-1 - cioco0HOCTHI0 MCNO/Ib30BAaTh MaTeMaTHYeCKHe, eCTeCTBEeHHOHAYYHbIe H HHKeHepHbIe 3HAHUS
AJIA pelleHus 3a1a4 cBoel Npo(ecCHOHAIBLHOMN 1eATEeJIbHOCTH.

3HATD:
COCTaB,
CTpOCHUE U
XUMHYECKHE
CBOMCTBa
OCHOBHBIX
MPOCTHIX
BCIISCTB U
XUMHUYCCKUX
COCTMHEHUM,
CBS3b CTPOCHUS
BEIIECTBA U
MIPOTEKAHUS
XHMHYECKHUX
MIPOLIECCOB;
3aKOHOMEPHOC
TH U3MCHCHUS
¢duzuKo-
XUMHUYECKHUX
CBOMCTB
MPOCTHIX U

Oobyuaromuiics
JIEMOHCTPUPYET
TOJTHOC OTCYTCTBHUE
HITH HEJIOCTAaTOYHOE
COOTBETCTBHE
CIEYIOUMX  3HAHMM:
COCTaB, CTpPOCHHE U

XHMHYECKHE CBOMCTBA

OCHOBHBIX HpOCTBIX
BEIIECTB 51
XUMHYECKHX
COCIMHEHUM, CBSI3b
CTpOGHI/IS[ BCIIIECTBA H
MPOTEKaHUs
XUMHAYECKHX
MIPOIIECCOB;
3aKOHOMEPHOCTH
W3MCHCHMS ¢uzuKo-
XUMHYCCKUX CBOMCTB
MPOCTBIX M CJHOXKHBIX
BCIIICCTB B

OO0yyvarommuiics
JIEMOHCTPUPYET  HEIOJHOE
COOTBETCTBHE  CIICAYIOLIUX

3HAHMHI: COCTaB, CTPOCHHE M
XUMHUYECKUE CBOIiCTBa
OCHOBHBIX TPOCTHIX BEIIECTB
U XMMHYECKUX COEIMHEHUM,
CBSI3b CTPOCHUS BelecTBa U
MPOTEKAHUS XHUMHUYECKUX
HPOLIECCOB;
3aKOHOMEPHOCTH W3MEHEHUS
(U3UKO-XUMHUECKUX

CBONCTB IIPOCTBIX 51
CIIOXKHBIX BEIIECTB B
3aBUCHUMOCTH OT IOJIOKEHHUS
COCTaBJISIOLINX ux
JIEMEHTOB B
Ilepuognueckoili  cucTteme,

o0yyaroIuiicss HCIBITHIBAET
3HAYUTENIbHBIE 3aTPYAHEHUS
pH OTIepUPOBAHUU

Obyuatomuiics
JIEMOHCTPHPYET
YAaCTHYHOE COOTBETCTBHE
CIIeTYFOIINX 3HAHHM:
COCTaB, CTpOCHHUE u
XUMHUYECKHE CBOMCTBa
OCHOBHBIX MIPOCTHIX

BEIIECTB M XHMHYECKHUX
COCIUHCHUH, CBSI3b
CTPOCHUA BCIIICCTBA 158
MPOTEKaHUs XUMHYECKHUX
MPOIIECCOB;

3aKOHOMEPHOCTH
HU3MEHEHUS (huzuko-
XUMHYECKUX CBOMCTB
MPOCTBIX W CIIOXKHBIX

BCIICCTB B 3aBUCHMOCTH

oT TTOJIOKCHU A
COCTaBJIAIOIINX nux
OJICMCHTOB B

[lepuognueckoilt cucreme

OOyuaromuiics
JIEMOHCTPHUPYET
TIOJTHOE
COOTBETCTBHE
CIEAYIOIIUX
3HAHWH: COCTaB,
CTpPOCHHUE u
XUMHYECKHE
CBOMCTBA
OCHOBHBIX
MPOCTHIX
BEIIIECTB u
XUMHYECKUX
COCIMHCHMH,
CBSI3b CTPOECHUS
BEIIIECTBA u
MPOTEKaHUs
XUMHUYCCKUX
MIPOIIECCOB;
3aKOHOMEPHOCT
U U3MCHECHUS
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CJIOKHBIX 3aBHCHMOCTH OT | 3HaHUAMH TPU UX NEpEeHoce | HO JOMycKatoTes | Gu3nKo-
BEIIECTB B MIOJIOXKEHUS Ha HOBBIE CUTYalllH. HE3HAYUTEIIbHBIE OIIMOKH, | XMMUYECKUX
3aBHCHMOCTH COCTaBJISIOIINAX 154 HETOYHOCTH, 3aTPYyJHEHUS | CBOWCTB
OT MOJIOKEHUS | DJIEMEHTOB B pu AQHAJINTUYECKHUX | MPOCTBIX u
cocrapisitomux | [lepuoaudeckoi oreparusx. CIIOXHBIX
UX DJIEMEHTOB | CHCTEME. BEIIECTB B
B 3aBHCHMOCTH OT
[lepuoanuecko MOJIO’KEHUS
U cucreMe COCTaBJISIOLIUX
UX DJIEMEHTOB B
[Tepuoauueckoit
CUCTEME,
cBOOOIIHO
ONEpUPYET
nproOpeTeHHBIM
U 3HAaHUSAMU.
YMeTh: OOyuaromuiics He | OOyuaromuiics OO0yuaromutics OOyuaromuiics
HCIIONB30BaTh | yMEeT WIIH B | JEMOHCTPHPYET  HEIOJHOE | JEMOHCTPUPYET JIEMOHCTPHPYET
MPUHLIAI HEJ0CTaTOYHON COOTBETCTBHE  CIEAYIOUIMX | YaCTUYHOE COOTBETCTBHE | MOJIHOE
MEePUOANYHOCT | CTEIEeHU yMeeT | yMEeHHUH: UCIOJIB30BaTh | CIEIYIOIINX YMEHMH: | COOTBETCTBHE
uu HCIIOJIb30BaTh MPUHLMI [EPUOAUYHOCTH U | UCHOIb30BaTh  MPUHIMI | CIEAYIOIMIMX
[lepuonuuecky | npuHUUI [lepuonuueckyro  cUCTEMY | IEPUOJUYHOCTU U | yMEHUIL:
10 CUCTEMY JJIsl | IEPUOAUYHOCTH W | 7S mpenckasaHus cBoicTBa | [lepmoaudeckyio cucTeMy | MCHOJIB30BaTh
npenckazanua | llepuonudeckyro MIPOCTBIX u CIIOXKHBIX | JUId MIpeCKa3aHus | MPUHIUI
CBOICTBa CUCTEMY JUIsl | XUMUYECKAX COEIMHEHWM W | CBOMCTBA  MPOCTBIX M | MEPHUOAUYHOCTH
MIPOCTBIX U MpeICKa3aHus 3aKOHOMEPHOCTEH B MX | CJIOXHBIX XUMHUYECKUX | U
CJI0JKHBIX CBOICTBA IPOCTBIX U | U3MEHEHUHU; COECIMHEHHUH u | Ilepnonnuecky
XUMHUYECKUX CIIO)KHBIX XMMHYECKUX | 0hOpMIIATH pe3yabTaThl | 3aKOHOMEPHOCTEH B HX | 10 CHUCTEMY Ui
COEIMHEHNH U | COEAVNHEHNN U | 3KCIIEpUMEHTAIBHBIX U | UI3MEHECHUY; MpeICKa3aHus
3aKOHOMEpPHOC | 3aKOHOMEPHOCTEH B MX | TEOPETHUYECKUX pabort, | opopMIIsTE  pE3yNbTaTHl | CBOMCTBA
Tel B X W3MEHEHUH; (GopMynupoBaTh  BBIBOJBI.. | IKCIIEPUMEHTAIBHBIX U | TIPOCTHIX u
W3MEHEHUH; oopmiATh JlonyckaroTcsi 3HaUNTENBHBIE | TEOPETUUECKUX paboT, | CIOXKHBIX
oopmisATh pe3yNIbTaTh omnoKH, nposiBisieTcs | GOpMyJIMPOBaTh BBIBOABI. | XUMHUECKUX
pe3yNIbTaThl 9KCIEPUMEHTAIBHBIX M | HEJOCTATOYHOCTh  YMEHHH, | YMEHHS  OCBOEHBI, HO | COEMHEHUN U
SKCHEPUMEHTa | TEOPETHYECKUX padoT, | M0  psay  IOKaszarenel, | AOIMyCKaloTCs 3aKOHOMEPHOCTE
JIBHBIX u | popmynupoBathb oOyyaromuiics HCIBITHIBAET | HE3HAUUTEIbHbIE OLIMOKH, | i B X
TEOPETUYECKHUX | BBIBOJIBL.. 3HAYUTENbHbIE 3aTPYAHEHHUS | HETOYHOCTH, 3aTPyJHEHUs | U3MEHEHUH;
pabor, npu OTIEPUPOBAHUHU | TIPH aHaTMTUYEeCKUX | opopMIIsTh
¢dbopmynupoBaT YMEHMSIMH TIPU UX NEPEHOCE | OmNepanusx, MIEPEHOCE | PE3YIBTATHI
b BBIBOJIBI; Ha HOBbIE CUTYaIlWH. YMEHUH Ha HOBBIE, | SKCIIEPUMEHTAIb
HECTaHIapTHbIE CUTYaAIlUH. | HBIX u
TEOPETUUECKUX
pabor,
(dhopMynupoBaTh
BBIBO/JIBL.
CB00OOIIHO
oTIepupyeT
npuoOpeTEHHBIM

H YMEHUSMU,
MIPUMEHSET UX B
CUTYaIHIX
MOBBIIICHHOMN
CIIOKHOCTH.
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BJIAJETh: OOyuaromuiics He | OOyyatomuiics Bnazaeer | OOyuaromuiics yactuyHO | OOydYaromuics
TEOPETUYECKUM | BIalEET W B | TCOPETUUECKUMH METOAAMHU | BIAJIEET TEOPETUYECKUMH | B MIOJIHOM
W METOJaMH{ | HeOCTaTOYHOM TEOPETHIECKUMH METOJaMH | METOJIaMHU omHcaHus | 00beMe BIaJeeT
OTIHCaHUS CTETeH! BIIQ/ICET | OMMCAHUS CBOMCTB MPOCTBHIX | CBOHCTB  TPOCTBIX U | TEOPETHUECKUM
CBOICTB TEOPETUIECKUMHU U CJOXHBIX BEIIECTB Ha | CIOKHBIX BELIECTB Ha | U METOoJIaMHU
MTPOCTBIX ¥ | METOJAMH  ONHCAHHSA | OCHOBE AJIEKTPOHHOTO | OCHOBE JIEKTPOHHOTO | OMHCAHUSA
CJIO’KHBIX CBOMCTB TIPOCTHIX H | CTPOCHHSI WX aTOMOB W | CTPOGHHS WX aTOMOB H | CBOICTB
BEIIECTB Ha | CIIO)KHBIX BELIECTB Ha | MOJOXKEHUS B | MOJOXKEHUS B | IPOCTHIX u
OCHOBE OCHOBe 3JiekTpoHHOro | Ilepnoguueckoi cucreme | [leppuoguueckoil CHUCTEME | CIOXKHBIX
JJNIEKTPOHHOTO | CTPOCHHS MX aTOMOB M | XHMHUYECKHUX DIIEMEHTOB; XUMHYECKUX 3JIEMEHTOB; BEIIECTB Ha
CTPOEHMS  UX | MOJOKEHHS B | METOaMH MOKCKa | METOJIaMHU [IOMCKa | OCHOBE
aTOMOB u | Ilepnonnyeckoit XMMUYECKOH MH(POPMALMHU C | XUMUYECKOW WHPOPMALUH | DIEKTPOHHOTO
MOJIOKEHUSI B | CUCTEME XHMHYECKUX | UCTIOJIB30BAHMEM PA3IUYHBIX | C WCTIONTE30BAaHUEM | CTPOEHUS ux
[leproamyuecko | AIIEMEHTOB; WUCTOYHUKOB  (CIPAaBOYHBIX, | Pa3IMYHBIX ~ MCTOYHHKOB | aTOMOB "
51 cCUCTEeME | METOJaMHU MOMCKa | HayYHBIX u Hay4YHO- | (CIIpAaBOYHBIX, HAYYHBIX U | MOJIOKEHUS B
XUMUYECKUX XUMUYECKOMI MONYJISIPHBIX W3aHUN, | HAyYHO-TIOMYJISIPHBIX [Iepuonnueckoit
JJIEMEHTOB; nH(bOpMaITUU C | KOMIIBIOTEPHBIX 0a3 JTaHHBIX, | U3IaHUH, KOMIBIOTEPHBIX | CHCTEME
MeTOoJIaMHU HCIOJIb30BaHUEM pecypcoB Wnrtepnera). | 6a3  JaHHBIX, PECYPCOB | XUMHUYECCKHX
IIOKCKA pa3IUYHBIX OOyuaromuiicss uchbeiThiBacT | HTEpHETA). HaBbIku | 351eMEHTOB;
XUMHYECKOH HMCTOYHUKOB 3HAYUTENbHBIE 3aTPYJHEHHS | OCBOSHBI, HO JIOMTYCKAIOTCS | METOJaMHU
nHpopMaIuu ¢ | (CIPaBOYHBIX, NpY TIPUMECHEHNH HABBIKOB B | HE3HAYUTEJbHBIC OLIMOKH, | TOUCKA
WCIIONb30BaHNE | HAYYHBIX W HAy4YHO- | HOBBIX CUTYaIUsX. HETOYHOCTH, 3aTPyJHEHUS | XUMHUECKOM
M  Pa3NUYHBIX | TOMyJSPHBIX W3aHUH, pu AHAIMTUYECKHUX | MHpOpMaUA C
HMCTOYHUKOB KOMITBIOTEPHBIX 0a3 oTIepaImsXx, MEPEHOCE | MCIMOTB30BaHUE
(cTipaBOUYHBIX, | JAaHHBIX, pecypcoB yYMEHUH Ha HOBBIE, | M pa3IMYHBIX
Hay9IHBIX u | Uutepuera). HECTaHJJapTHBIE CUTYAIlH. | HICTOYHUKOB
Hay4YHO- (cTIpaBOYHBIX,
TIOMYJISIPHBIX Hay9IHBIX u
W3JIaHHH, Hay4HO-
KOMITBIOTEPHBI TOTTYJISIPHBIX
x 0a3 JaHHBIX, W3JIaHUH,
pecypcoB KOMITHIOTEPHBIX
WuTeprera). 0a3 JaHHBIX,
pecypcoB
Wnrepnera).
CB000oIHO
MPUMEHSIET
MOJTy4YeHHbIE
HAaBBIKH B
CUTYaIUIX
MOBBIIICHHON
CJIOXHOCTH.
a. IkaJjpl OlleHNBAHUSA Pe3yJIbTATOB IPOMEKYTOYHON aTTECTAMH U UX ONUCAHUE:

DopmMa NPOMEKYTOYHON aTTECTALMHU: IK3aMEH.

[IpomexyTouHas aTTecTanus oOydaromuxcs B (QopMme dK3aMeHa MPOBOJUTCS MO pe3yibTaTaMm
BBIMIOJIHEHUSI BCEX BHJOB Y4eOHOH paloThl, MPEeIyCMOTPEHHBIX YYEOHBIM IUIAHOM 110 JaHHOM
JUCHUIIIINHE (MO}IyJ'IIO), IIpHU 3TOM YUYHUTBIBAIOTCA PE3YJIbTAThl TCKYIICTO KOHTPOJIA YCIIEBACMOCTU B
TeyeHue cemectpa. OILEHKAa CTENEeHUM JOCTHXKEHUS OOYy4YaroIIMMUCS IUIAHUPYEMBIX pe3yJbTaToB
00y4eHHS TT0 TUCIUTUIMHE (MOAYJITI0) MMPOBOIUTCS MPETOaBaTeIeM, BEAYIIUM 3aHITUS 110 JTUCITUTUINHE
(MOZynr0) METOIOM 3KCHEpTHOM oueHkH. [lo mToram mpomeXyTOYHOM aTrTecTaluu MO IUCLUILUINHE

(Momyr0)

BBICTABJISICTCS

«HEYJOBJIETBOPUTEIBHOY.
K npomexxyTouHOH aTTecTanuu A0MyCKatTCs TOJIbKO CTYJAEHTHI, BHIIOIHUBIINE BCE BUIBI Y4eOHOI
paboThI, TPeyCMOTPEHHBIE paboyelt mporpaMmon mo qucruruimae «O0mas 1 HeopraHudeckas XUMUsD)

OLIEHKa

«OTJIIMYHO»,

«XOpOIIOY,

«YOOBJICTBOPUTECIIBHO»

U
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(mpouUTM MPOMEXYTOUYHBIH KOHTPOJIb, BBIMOJHHUIN U 3alMTWINA J1a0OpPaTOpHBIE PaOOThI, BBHITOIHHIN
JIOMAIITHAE KOHTPOJIbHBIE PAOOTHI.)

MIxaJja oneHuBaAHUA Onucanue

BreimonHensl Bce BuAbl y4eOHON paboOThI, MPeryCcMOTPEHHbIE
yueOHbIM IU1aHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB TMPUBEIACHHBIM B TaOIMIAX I[OKa3aTelsiM,
OTepUpyeT NPUOOPETECHHBIMU 3HAHUSIMH, YMCHHSIMH, HaBBIKAMU,
MPUMEHSAET UX B CUTYalMSAX MOBBILIEHHOHN clIOkHOCTH. [Ipn sTom
MOTYT OBITH JIONYIIEHBl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTPyHEHMS MPU AHATMTUYECKUX OIEepalusix, NEPeHOce 3HAHUN U
YMEHUI Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUU.

OT1ianyao

BrimoniHeHsl Bce BHABI yueOHOH pabOThI, MPEIyCMOTPEHHBIC
yueOHbIM Tu1aHOM. CTYAEHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMCHH, HaBBIKOB MPHUBEJACHHBIM B TaOMUIAX ITOKA3aTelsaM, HO
JIOTTYCKAeTCsl He3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPyIHEHUS
NP AHAMTUYECKUX ONEpalUsiX, NEPEHOCE YMEHU Ha HOBBIC,
HecTaHnapTHble  cuTyanuu.  OnepupyeT  npuoOpETECHHBIMU
3HAHUSMU, YMEHUSMH, HaBbIKAMHU, IMPUMEHSET UX, JOMYCKas IpH
ATOM HE3HAYUTENbHbIC OIIUOKH.

Xopotio

BrimonHeHsl Bce BUAbl y4eOHOM paboOThl, MPEnryCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTYAEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
Y 10BIETBOPUTETILHO YMEHMM, HaBBIKOB IMPHUBEACHHBIM B TaOIuIaxX IOKa3aTelsM, MpH
TOM  JIONyCKaeT  3HAYMTENIbHble  OLIMOKH,  JIEMOHCTPUpPYET
HEJIOCTATOYHOCTh BJIA/ICHHS HABBIKAMU 110 PsIly TIOKA3aTelen.

He BbimosnHeH oauH uiau Oonee BHJIOB Y4eOHOH paboThI,
HPEIYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYAEHT JE€MOHCTpUpPYET
HEIIOJIHOE COOTBETCTBHE 3HAHWM, YMEHHUH, HABBIKOB IIPUBEICHHBIM
B Ta0nMIax IoKa3aTensM, JOMYCKAIOTCS 3HAUYUTENbHbIE OLIMOKH,
MIPOSIBIISIETCS.  OTCYTCTBUE 3HAHWUM, YMEHWMH, HABBIKOB II0 Py
MOKa3aTelnel, CTYIEHT HCIBITHIBAECT 3HAUYNUTENIbHBIE 3aTPYIHEHUS
IIPU ONEPUPOBAHMH 3HAHUSAMHM M YMEHMSIMH IPU HUX IEPEHOCE Ha
HOBBIE CUTYal1H.

HeynonersopurensHo

@oH/1bI OLIECHOYHBIX CPeICTB npeacTaBaeHbl B [Ipuioxkenun 2 k padoueii nporpamme.
7. YueOHO-MeTOAUYeCKOe 1 MH(OPMAIHOHHOE 00ecriedeHue
Pasoen 1. Ocnosnas numepamypa:

1. Xumusi: yyeOHUK M MPaKTUKyM JUIsl NpuKiIaaHoro OakamaBpuara / T.B. MaptsinoBa, U.B.

AptamonoBa, E.b. ['ogynos — M.: U3narensctBo FOpaiit, 2015. — 394c.
Pa3zoen 1. [lonornumenvnas numepamypa:

1. I'muuka H.JI. O6mas xumus. M. FOpaiir, 2012. — 898c.

2. 3amaun u ynpaxkHeHus mo obmen xumun / HJL. I'muaka — M.: uzparensctBo «KHOPYCy,
2012. — 240c.

3. MapreinoBa, T.B. 3aganus ais camocTosTeIbHOM paboThl: yueOHOe mocoOue [DIeKTPOHHBIN
pecypc]/ T.B. MaprteiHoBa; mox pexn. asropa.- M. MITY «MAMW», 2011. — 117c. —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

IIpoepammnoe obecneuenue u unmepHem-pecypcnl.

- http://chemistry-chemists.com/chemister/chemie.htm - kauru mo BceM pasaenaMm XUMUH,
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- http://www.alleng.ru/edu/chem9.htm - y4eOHbIi MaTepuai it CTYJCHTOB 110 XUMHH
Pazoen 2. Ocnosnas numepamypa:

1. MapreinoBa, T.B. IlpakTukyMm 1mo Heopranudeckoil xumuu [DnextponHsiii pecypc]/ T.B.
MapTteiHOBa; mox ped. aBTopa.- M.. YVHuBepcuteT MammHoctpoeHus, 2013. — 60c. (Ne2828). —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

Pazoen 2. Jlononnumenvras aumepamypa:

1. Axmeros, H.C. O0mias u Heopranuueckass XuMus. [ DIEKTPOHHBIN pecypc] — DIEKTPOH. JaH.
— CII6. : Jlans, 2014. — 752 ¢. — URL.: http://e.lanbook.com/book/50684.

2. AxmeroB, H.C. JlabopaTopHble M CEeMHHApCKHE 3aHATHS MO OOIIEH W HEOPraHUYeCKOi
xumun. [Inexrponnsiid pecypc] / H.C. AxmeroB, M.K. Asuzona, JI.WU. banpiruaa. — DneKTpoH. 1aH. —
CII6. : Jlans, 2014. — 368 c. — URL.: http://e.lanbook.com/book/50685

Ilpoepammmnoe obecneyenue u uHmepHem-pecypcyi:

- http://chemistry-chemists.com/chemister/chemie.htm - kHuru Mo Bcem pasiesiam XHMMUH,

- http://www.alleng.ru/edu/chem9.htm - y4eOHbIl MaTepuan uist CTYJICHTOB 110 XUMUH

8. MarepuajabHO-TeXHHYECKOe o0ecnieyeHne TUCIIUTTIUHbI

s mpoBeaeHHs] JTa0OpAaTOPHOTO MPAKTHKyMa HA COBPEMEHHOM YpPOBHE MPH BBIMOJIHEHUU
naboparopubix pabor B aymutopuun [IK-411 mnpenycMOTpeHO WCHOIB30BaHUE —CIICAYIOIIETO
o0opyoBaHUS:

1. dropomnnacToBble KAJIOPUMETPHI.

2. Tepmomerpsr.

3. DIeKTposn3ephl.

4. pH-merp-uonomerpsl.

5. Hoyt0yk ¢ ycranosienubivu cpenctamu MS Office PowerPoint.
6. MyJabTUMEAUIHBINA TPOEKTOP C TIEPEHOCHBIM SKPAHOM.

7. BBITSOKHBIC IIKAQBI.

9. MeToaMYeCKHe PEKOMEHIAIUH 115 CAMOCTOSITEIbHOI PadoThI CTY/IEHTOB.

VYcenenHoe u3ydeHue Kypca TpedyeT MocelieHus JeKIUi, akTHBHON paboThl Ha J1a00paTOPHBIX
paboTax, BBINIOJHEHUS BCeX YYEOHBIX 3aJaHUil TpernojaBareis, O3HAKOMJICHHS C OCHOBHOW W
JONOJTHUTEIBHON uTepaTypoil. Bo BpeMsi JeKIMM CTYAEHT AOJKEH BECTH KpaTKHi KOHCHEKT. Jloma
CaMOCTOSITENTFHO paboTasi ¢ KOHCIEKTOM, CTYIACHTY HEOOXOAWMO TIOMETHTh MaTepHaibl, KOTOPHIE
BBI3BIBAIOT 3aTpyAHEHUs A noHuMmaHusa. I[lpu sToM oOywaromuiics JOKEH HaWTH OTBETHl Ha
BOIIPOCHI, MCHOJb3Ysl peKOMEHAyeMylo JuTepaTypy. Eciu emy camomy He ynaercs pa3zoOpaTbCsl B
MaTepuaie, Heo0X0IuMO chOPMYJIHPOBAaTh BOMPOCHI U 0OPATUTHCS 33 MOMOIIBIO K MPENoJIaBaTeso Ha
KOHCYJbTallMM Win Onvxkaiimeit nekiuu. OOyuaromemycs HEOOXOAUMO PEryjsipHO OTBOIAUTH BpEMs
JUIi TIOBTOPEHHUs MPONAEHHOTO0 Marepuana, IpoBepsisi CBOM 3HAHUS, YMEHHS M HAaBBIKM IO
KOHTPOJILHBIM BOITPOCAM.

JIaGopatopHble pabOThl COCTaBISAIOT BaKHEHIIYI0O YacTh NPO(PECCHOHATBLHONW MOArOTOBKU
crynenToB. OHU HampaBJICHBI HAa SKCIIEPUMEHTAIFHOE MOATBEPKACHUE TEOPETUICCKUX TOJIOKECHUN U
¢dbopmupoBaHUe YIEOHBIX U TPOPECCUOHATBHBIX TPAKTUYECKUX YMEHHH.

CTyneHT caMOCTOSTENEHO, TIOIB3YsACh METOANIECKIMA PEKOMEHIAIMSIMH, 0(hOPMITSET:

- 3arJ1aBue, B KOTOPOM YKa3bIBaeTcs Ha3BaHUe Jab0paTOPHOM paboTHI U €€ MOPSIKOBBI HOMED;

- 11eJTb PaboTHI;

- 000py1I0OBaHNE U PEAKTHBBHI;

- coiepkaHue paboThI;

- IOPAAOK (TIOCIIEI0BATENIbHOCTD) BBITIOJIHEHUS paboTHI;

- IpaBUJIa TEXHUKHU 0€30MIaCHOCTU U OXPaHbl TPy/a Mo JaHHOU pabote (10 He0OXOJMMOCTH);

- o0u1re mpaBuia K 0opopMIICHHIO Tab0paTOPHOI paboTHI.

Kaxnplil cTyIeHT 10JKEH caM IUIaHUPOBAaTh CBOIO CaMOCTOSATENIbHYIO paboTy, UCXO/ U3 CBOMX
BO3MOYKHOCTEH M MPHOPUTETOB. DTO CTUMYJIUPYET BBINOJIHEHHE PabOThI, co3daeT Oojiee CHOKOHHYIO
00CTaHOBKY, UTO B UTOT€ MOJIOKUTEIIHO CKA3bIBAETCS HA YCBOCHUM MaTepHuaa.
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BaxHo monHee ydecTb OOCTOSTENBCTBA CBOEH PabOTHI, YSCHUTH, UYTO SIBIISICTCS TJIABHBIM Ha
JaHHOM JTare, Kakyl TOCIIe0BaTeIbHOCTh pabOThl BHIOpATh, 4TOOBI BBIOJHHUTH €€ JIyYlie U C
HAaMMEHBUIMMH 3aTPpaTaMH BPEMEHHU M SHEPTHH.

Jlns TI040TBOPHOW pabOThl HEMaJOBaXHOE 3HAYCHHWE HWMEET OOCTaHOBKA, OpraHH3allus
pabouero mecra. Hy:kHO 10OHTBCS, 4TOOBI MECTO PabOTHI 10 BO3MOKHOCTH OBLIO MOCTOSTHHBIM. PaboTa
Ha TPUBBIYHOM MeECTE JelaeT ee OoJyiee IUI0J0TBOpHOU. [IpOayKTHBHOCTH pabOTHl 3aBUCHT OT
MPaBUJIBHOTO YepEAOBaHUS TPpyAa U OTAbIXa. [103TOMY KaXk[ple yac WM JIBa CIEAYET AeNaTh NepephiB
Ha 10-15 munyT.

[Ipu camocTosITeTHHON MPOPAOOTKE TOMAITHUX 33aJaHUN M HANMCAHWUs UHIUBUIYAIbHBIX paboT
CTY/ICHTAaM PEKOMEHIYETCS TOJb30BaThCs OWOIMOTEYHBIM (OHIOM JHTEpaTyphl (Yy4eOHHKAMH U
NEPUOMYECKUMU  W3JaHUAMHU), a TaKKe METOAMYECKUMH YKa3aHUSMH TIO0  BBIIOJIHEHUIO
CaMOCTOSITEIILHBIX PaloT.

10. MeToau4eckne peKoMeHIal UM A5 IpenogaBaTeis.

OCHOBHBIM TpeOOBaHHEM K IPEINOJIaBaHUIO JUCIUILIMHBI SIBJISICTCSI TBOPYECKHIA, TPOOJIEMHO-
JIMAJIOTOBBI WHTEPAKTUBHBIN ITOAXO0J], MO3BOJSIOMINN TTOBBICUTh MHTEPEC CTYAEHTOB K COAEPIKaHUIO
y4eOHOro MaTepuala.

OcHoBHas (opMa M3y4eHHS M 3aKPEIJICHWs 3HAHUN 1O STOW MUCHUIUIMHE — JICKIMOHHAS H
npakTuyeckas. [IpernogaBareiib TOMHKEH MOCIEI0BATEIFHO BBIYATATh CTYACHTAM Pl JICKIHA, B X0
KOTOPBIX CIIEAYEeT COCPEIOTOYUTh BHUMAHHUE HA KIIFOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOTO
MaTepuaia, a TakKKe OpPraHW30BaTh IPOBEACHHE JaOOpPAaTOPHBIX 3aHATHA TakUM 00pa3oM, YTOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYACHTOB, CTHMYJMPOBaTh CaMOCTOSTEIBHOE W3BJICUCHHE HWMHU
HE00X0aMMO HH(OPMAIK U3 PAa3IMYHBIX MUCTOYHHKOB, CPABHUTEIBHBIA aHAIN3 METO/IOB PEIICHHIHA,
COIOCTABJICHUE IMOJYYCHHBIX PE3yJbTaTOB, (DOPMYIMPOBKY M apryMEHTAIIMIO COOCTBEHHBIX B3IJISIIOB
Ha MHOTHE CIIOPHbIE MPOOIIEMBI.

OcCHOBY y4YeOHBIX 3aHITHH MO IUCIMIUIMHE COCTABJISAIOT JIEKIUH. B mporecce oOydeHus
CTY/ICHTOB HCIIOJIb3YIOTCSl Pa3JIMYHbIE BUABI y4eOHBIX 3aHATHH (AyAUTOPHBIX W BHEAYJUTOPHBIX):
JeKIMHM, CEMUHApCKUE 3aHATHUS, KOHCYJIbTallMM M T.1. Ha mepBoM 3aHATUM MO JaHHOW y4yeOHOM
IMCHIUTUIMHE HEOOXOMMO O3HAKOMHUTH CTYICHTOB C MOPSIAKOM €€ M3YYEeHHUs, PACKPBITh MECTO U POJTh
JMCLUIUIMHBL B CHCTEME HayK, €€ NpPaKTU4YeCKoe 3HaueHHe, JIOBECTH /A0 CTYIEHTOB TpeOOBaHUS
Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipu moAroTOBKE K JEKIMOHHBIM 3aHATUSAM IO Kypcy «XHMHsS» HEOOXOAMMO MPOIyMaTh IUIaH
WX TPOBEICHHS, COJEP)KAHWE BCTYIHUTENBHOW, OCHOBHOW W 3aKIIOUMTENFHOW 4YacTH JICKIHH,
O3HAKOMHUTBCS ¢ HOBUHKaMU Y4eOHON M METOIMYECKOH JuTepaTypbl, MyOIUKAUsIMU MEPUOANYECKON
neJyaTd 10 TeMe JICKIIMOHHOTO 3aHSTHs, OIPENeNUTh CpPEACTBa MaTepHaIbHO-TEXHUYECKOTO
o0ecreyeHus JIEKLIMOHHOTO 3aHATHUS U MOPSJIOK UX HUCIOJIb30BAHUS B XOJ€ UTEHUS JICKIUH. Y TOUHUTh
TUTaH TIPOBEIEHUS MMPAKTHYECKOTO 3aHATHS 10 TeME JICKIIHH.

B Xone JEeKIMOHHOrO 3aHATHS NpenojaBaTeib JO0JDKEH Ha3BaThb TEMY, Y4eOHbBIE BOIPOCHI,
O3HAKOMUTbH CTYJICHTOB C NIEPEYHEM OCHOBHOH M JOMOJHUTEIBHOM JTUTEPATYPHI TIO TEME 3aHSTHSI.

Bo BerynuTenbHOM 4YacTH JIEKIMHM OOOCHOBAaTH MECTO U POJIb M3Y4aeMOW TeMbl B y4eOHOMH
IMCIUTUIAHE, PACKPHITH €€ MPaKTHUeCKoe 3HaYeHne. Ecim untaeTcst He TiepBast JISKIUs, TO HEOOXOIMO
yBsI3aTh €€ TeMy C NpeAblaylieil, He Hapylias JOTMKH W3JI0XKeHHs ydeOHoro marepuana. Jlexiuro
CIIelyeT HaYMHATh, TOJHKO YETKO 0003HAUMB €€ XapakTep, TEMY M KPYT TeX BOIPOCOB, KOTOpBIE B €€
xo7ie OyAyT pacCMOTpEHBI.

B ocHOBHOW wYacTW JeKIUMM CIEQyeT pacKpblBaTh COAEp)KaHWE YUEOHBIX BOIPOCOB,
aKIEHTUPOBAaTh BHHMAaHUE CTYIEHTOB Ha OCHOBHBIX KAaTEropusx, SBICHMAX U Ipolieccax,
0COOEHHOCTSIX HMX MPOTEKaHHs. PacKpheIBaTh CYIIHOCTh W COJACPKAHHE PA3TUYHBIX TOUYEK 3PEHUS U
HAYYHBIX TOJXO0/I0B K OOBSCHEHMIO TEX MM MHBIX SBIEHUH U mpoueccoB. ClieayeT apryMeHTHPOBAaHO
000CHOBAaTh COOCTBEHHYIO IMO3UIIMIO MO CHOPHBIM TEOPETHUYECKHM BOTpOcaM. [IpUBOIUTH MPHMEpHI.
3amaBaTh MO XOAY M3JIOKEHUS JIEKIIMOHHOTO MaTepHajga pUTOPUYECKHE BOIIPOCHl U CaMOMY JaBaTh Ha
HUX OTBET. JTO COCOOCTBYET aKTHBH3AIMY MBICITHTEIBHOM JIEATEIFHOCTH CTYACHTOB, MOBBIIICHUIO UX
BHUMaHMI U HMHTEepeca K MaTepHuajy JIeKIUH, ee conaepkanuio. IlpenonaBarens MOMMKEH PYKOBOIUTH
paboToil CTYIEHTOB MO0 KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuala, TMOA4YepKHBAaTh HEOOXOIUMOCTh
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OTPaKCHHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHHM M3yd4aeMOW TEMBbI, 0CO00 BBIJEINSAS KAaTErOpUHHBIN
ammapar.

B 3axmounTenbHON YacTH JIGKIMH HE00X0auMo chopMyaupoBaTh OOIIME BBIBOJABI 1O TEME,
PacKpBIBAIOLIUE COJEPKAHUE BCEX BOIPOCOB, NMOCTABICHHBIX B JIEKIHMU. OOBABUTH IIAH OYEPEHOTO
CEeMHUHAPCKOT0 MJIK JIa0OPaTOPHOTO 3aHATHUS, 1aTh KPAaTKUE PEKOMEHAALUH 110 TIOJrOTOBKE CTYACHTOB K
CeMUHapy WM JlabopatopHoi pabote. Omnpenenuts MECTO M BpeMs KOHCYJIbTALUU CTYICHTaM,
MOJKEJIABIIMM BBICTYIIUTh HAa CEMHMHApe C JOKJIaAaMHh M pedeparaMu 1O aKTYaJIbHBIM BOIPOCAM
00CyX/1aeMO TEMBI.

[Ipu sTOM BO BCeX YACTAX JIEKIUH HEOOXOAUMO BECTH AMAJIOr CO CTyJACHTaMH W JaBaThb
CTY/IEHTaM BO3MOKHOCTb JAUCKYTHPOBATh MEXAY COOOH.

Lenp mnpakTHUECKUX 3aHATHH 00eCHeunTh KOHTPOJb YCBOCHHMS Y4YeOHOrOo Marepuana
CTYJIEHTaMM, pacIlupeHue U yriayOsieHue 3HaHUM, NOJY4YEHHBIX MMM Ha JIEKIUSIX M B XOJe
caMoCTOsITeNNbHOW  paboThl. IloBbimieHHEe A(PPEKTUBHOCTH MPAKTUYECKUX 3aHATUH JIOCTUraeTCs
IIOCPEJICTBOM CO3JJaHHUsl TBOPUYECKOM OOCTAaHOBKHM, pAacIoJIaralolieil CTYACHTOB K BBICKAa3bIBAHUIO
COOCTBEHHBIX B3TJISIIOB U CYKICHHU 1O 00CY)KIaeMBbIM BOIIPOCAM, KEJAHHUIO y CTYIEHTOB MOpadoTaTh
y JIOCKH IIpU PELIEHUH 3a/1a4.

[Tocne kax10ro JEKIMOHHOIO M MPAKTUYECKOI0 3aHATHUS CIENIaTh COOTBETCTBYIOIIYIO 3alllCh B
KYypHaIax ydeTa MOCEIaeMOCTH 3aHATUHM CTYAEHTaMM, BBIICHUTD Y CTAPOCT YUEOHBIX I'PYII PUUMHBI
OTCYTCTBHsI CTYACHTOB Ha 3aHATHUAX. lIpoBOAWMTH IpynmoBble M MHAMBHUIYAJIbHbIE KOHCYJIbTAllH
CTYIEHTOB IO BOIIPOCaM, BO3HHUKAIOLIMM Yy CTYJEHTOB B XOJI€ MX HOJAIOTOBKM K TEKyIIeW u
IIPOMEKYTOUHOM aTTeCTallUu M0 y4yeOHOM JAUCHUIUIMHE, PEKOMEHI0BATh B IIOMOIIb YUeOHbIE U Jpyrue
MaTepuabl, a TAK)KE CIIPABOYHYIO JTUTEPATYPY.

B JIeKIMOHHBIX MM NPAaKTUYECKUX HEOOXOAMMO BECTH AMAJOr CO CTYAEHTaMM M JaBaTh
CTYJEHTaM BO3MOXHOCTb AUCKYTUPOBATH MEX1Y COOOM.

[IpenogaBaTens, NPUHUMAKOIMN DK3aMEH, JIMYHO HECET OTBETCTBEHHOCTb 3a IPAaBHIBHOCTb
BBICTABJICHUS OLICHKHU.

[Tporpamma cocraBieHa B coorBeTcTBUU ¢ TpeboBaHusMu OI'OC BO u yuyeOHBIM IUIaHOM 110
HanpasiIeHnto moaroToBku crenuanucToB 18.05.01 « XumMuyeckasi TeXHOJIOTHsI IHEPTOHACHIIEHHBIX
MaTepPHAJIOB U M31eJIHI».

[IporpamMmy paszpaborana:
K.X.H., IOIIEHT /N.B. ApramonoBa/

[Iporpamma yTBepkaeHa Ha 3acenaHuu Kageapsl «Xumus» «30» asrycra 2020 .
npotokoi Ne 7.

3aB. kadeapoit Xumbrorex /N.B. Apramonosa/
PykoBogurens
00pa30BaTeNbHON MPOTPAMMBI /H.C. TpyTHeB/
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IIpunoxxenne Nel
CtpyKTypa U colepkanne TUCHUILTUHBI «O01as 1 HeopraHu4vecKasi XUMHS» 110 CTIICIHATLHOCTH
18.05.01 XumMunuyeckasi TEXHOJIOTHsI FHEPrOHACHIIIEHHBIX MATEPHAJIOB U U3/1eJuil
Crennanu3ainus «ABTOMATH3HPOBAHHOE MPOU3BOJCTBO XUMUYECKUX MPeANPUATHIN»
(cnermanucr)
ouHasi hopMa oOydeHus

Bunpl yueOHOM pabOThI, BKIIOYAs

s Bunpl camoctosaTensHON paboThI dopmbl
s CaMOCTOSITEIIbHYIO padoTy
= CTYJICHTOB aTTeCTalnu
o | 3 CTYJICHTOB U TPYJOEMKOCTh B Yacax
Pazgen 5 =
@]
5 | = o
© 5 J C JIab. CPC | KCP | KP | KIT | PI'P Ped. K/P 2 3
3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Paznen 1. O6masn xumusi. 1
1. Bsemenue. OCHOBHBIE 3aKOHBI U 1 1 2 5 2 10

IIOHATHUA XUMHUN

2. Crpoenune aroma. Ilepnognuecknii
3aKOH ®  [epuoauddeckas cucrema | 1 2-3 3 2 10 1
anemenToB (I1ICD) /.M. Mennaeneena.

3. Xumuueckas CBSI3b M CTPOCHHE

1 4-5 3 2 10
MOJIEKYI.
4. Tepmoxumusi. 1 6-7 3 2 4 10 1
5. KuHeTnka 1 XuMH4eCcKoe paBHOBECHE. 1 8-9 3 6 10 1
Karanus.
6. PacTBOpBI. 1 | 10-13 5 4 6 10 1
7. OKUCITUTEIILHO-BOCCTAHOBUTEIILHBIC
peakmuu. DIeKTPOXUMUUYECKUE 1 | 14-17 6 4 6 10 2
MIPOIIECCHI.
8. KoMIuiekcHBIE COETUHEHNS. 1 18 2 2 5 10 1
dopma aTTecTauuu 1 +
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Bcero yacoB no qucuMn/inHe B NepBOM
cemectpe (¥10 yacos CPC orBOaAMTCSH
HAa  TOATOTOBKY  CTYJIEHTOB K
JK3aMeHy)

27

18

27

90

Paznen 2. Heoprannuyeckasi Xummusi.

1

10

11

12

13 14

15

1. Beemenue. | rpynma 2JI€MEHTOB
[Tepronueckoi CUCTEMBI.

1.1 Dnementsr |A rpynnel. Ilomydenue
u cBoiicTBa. CBONCTBA COETMHEHUIA.

1.2. OnemenTsl |IB rpynmsl.
[lonyuyenue wu cBoiictBa. CBoiicTBa
COETUHEHUH.

2. Onementsl |l rpynnst [lepuoauyeckoit
CHCTEMBI.

2.1. OOmasi xapakTEepUCTHKA SIIEMEHTOB
A rpynnoel. [lonydyeHue u cBoiicTBa.
CBoiicTBa coeAMHEHU I

2.2 O0mas xapakTepUCTHKa 3JIEMEHTOB
IIB  rpynnsl. Ilomyuenue u cBoiicTBa.
CBolicTBa COEMHEHM.

3. ONEeMEHTHI A TPYIIIBI
[lepnonnueckoir  cuctemel. bop u
amoMuHui. IlomydyeHne u  cBOMCTBa.
CBoiicTBa COeIMHEHUIA.

4. OeMEHThI v
[Tepuonueckoit CUCTEMBI.
4.1. Obmast xapakTepUCTHKa HJIEMEHTOB
IVA rpynnsl. [lonyuenue u cBoiicTsa.
CBolicTBa COEMHEHM.

TpYTIIBI

4.2. O06mrasi xapakTepUCTHUKA AJIEMEHTOB
IVB  rpymmel. Tutan. Ilonmyuenue u
cBolicTtBa. CBOMCTBA COEIMHEHUN.
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1

10

11

12

13

14

15

5. OOmasi xapaKTepUCTHKa 3JIEMEHTOB
VA rpynrsl.

5.1. A3sor. Ilonmydyenue u CBOWCTBa.
AMMHMaK, OKCHABI  a30Ta, a30THas
KHCJIOTA.

8-9

5.2. ®ocdop. Ilomyyenne u cBOMCTBA.
Oxcunsl docdopa, KUCIOTH U UX COJIH,
dhochopHbIC YIOOpECHHUS.

10

6. DNeMEeHThI VI
[leproanueckoi CUCTEMBI.
6.1 OOmas xapakTepUCTHKa 3JIEMEHTOB
VIA rpynnel.  Kucnmoponm wu  cepa.
[lonyuyenue wu cBoiictBa. CBoiicTBa
COETUHEHUH.

TPYIIIBI

11-12

6.2. OOmiast XxapakTepUCTHKA HIIEMEHTOB
VIB  rpymmel. Xpom. [lomydenue wu
cBoiicTBa. CBONCTBA COETMHEHUII.

13

7. ONEeMEHTHI VIl TPYIIIBI
[Tepronnueckoi CUCTEMBI.

7.1. OOmiast XxapakTepuUCTHKa 3JIEMEHTOB
VIIA rpynnel. Bogopoa. Ionyuenue u
ceonctBa. l'amorensl. Ilomydyenune u
CBOMCTBA.

14-15

7.2. OOuiast XxapakTepUCTHKa 3JIEMEHTOB
VIIB rpynnsl. Mapranen. [lonydenue u
CBOMCTBA. CaoiicTBa COCIMHEHUI
MapraHiia ¢ pas3JIMYHbIMU CTETEeHIMHU
OKHCJICHUS.

16

8. OOmast xapakTEepUCTHKA DJIEMEHTOB
VIIA rpynmnel. Ilonydyenue u cBoiicTsa.
CBOMCTBa COeTUMHEHU.

17

9. OO6mrast xapakTEpUCTHUKA DIIEMEHTOB

18
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VIIB rpynnel. [lonydeHue u cBoiicTBa
JJIEMEHTOB  «CEMEHcTBa Kele3a» |

IUIATHHOBBIX METaJlJIOB. CpoiicTBa

COCIUHCHMI.

dopma arTecTanuu +
Bcero uyacoB 1o auCHMILIMHE BO 97 18 7 90 6 N
BTOPOM ceMecTpe

Hroro no kypey 54 | 36 54 180 13 +

3aB. Kadenpoii Xumbnorex
JIOLIEHT, K.X.H.

PykoBoaurens
00pa3oBaTeIbHONW IPOTPaMMBI

/N.B. ApramonoBa/

[H.C. TpytHes/
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[punoxenne 2
MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHNS POCCUUCKOU ®EJEPALINU

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IXKETHOE OBPA3OBATEJIBHOE YUPEX/IEHWE BBICILIET'O OFPA3OBAHUA
«MOCKOBCKHUM MOJUTEXHUYECKHUNU YHUBEPCUTET»
(MOCKOBCKHUI1 NOJUTEX)

CrermanpHocth: 18.05.01 XUMNWYECKA S TEXHOJIOT' A DHEPTOHACBIIIEHHbBIX
MATEPHAJIOB U U3JIEJINI
OIl (cneunanu3anus): «ABTOMaTH3UPOBAHHOE MMPOU3BOACTBO XUMHUECKUX TPEATPHUSITHI
®opma 00yueHus: OUHast
Buj npodeccroHanbHOM AEATEIBHOCTH:
HAyYHO-UCCIIeIOBATENILCKAs; POCKTHAS; SKCIICPTHAS;
MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKAST; OPraHU3alMOHHO-YIIPABICHYECKAsI.

HOIl «XumbuoTtex»

®OH/I OHEHOYHBIX CPEJICTB

MO JUCHUIIVIMHE «O0masi 1 HeopraHu4eckasi XuMHsD)

Cocras: 1. [Tacnopt ¢oHaa OLIEHOYHBIX CPEACTB
2. OnucaHue OLEHOYHBIX CPEJCTB!
[TpuMepHbIe BapUaHTHI TOMAITHUX KOHTPOJIBHBIX paboT
OO6pa3zerr TeCTOBBIX 3aJIaHUM
O0pa3zer KOHTPOJILHON pabOTHI AJIs pyOEKHOTO0 KOHTPOJIS IO KypCy
Bompock! 1t OITOTOBKH K 9K3aMEHY
ITpumep sK3aMeHalIMOHHOTO Oniera

CocTaBuTeb:

ApramoHoBa llaHa BuktopoBHa

Mocksa, 2020
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Tabuuma 1

- MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIETEHIIUIA

O01mas u xuMmHu4eckast TEXHOJIOTHS

dI'OC BO 18.05.01 «XuMuyecKasi TEXHOJIOTUsI FHEPTrOHACHIIEHHBIX MATEPUAJIOB U W31eJIMii»

B nporiecce ocBOCHMS TaHHOHN TUCITUILTAHBI CTYACHT (POPMUPYET U JEMOHCTPUPYET CICIYIOIINE

o0menpodgeccuoHaJbLHbIE H MPO(peccCHOHATbHbIE KOMIIETEHIINH

KOMIIETEHLIUA IlepeyeHb KOMIIOHEHTOB TexHonorus Dopma Crenenu ypoBHeid

I/IHI[EKC OPOPMYJINPOBKA q)OpM](IpOBaHI/Iﬂ OLICHOYHOI'0 0CBOCHUSA KOM]'[eTeHIII/lﬁ

KOMIeTeH Uit cpeacrBa**

OK-7 TOTOBHOCTBIO K 3HATD: JeKuus, K/P, Ba3oBblii ypoBenb
CaMOpPa3BUTHIO, - OCHOBBI CTPOEHUS aTOMOB U MOJIEKYJI, TEOPUM XUMUYECKOU CBSI3U B | CAMOCTOSITENIbHAS T. - BOCIIPOM3BOJICTBO
caMopeanu3alu, COCQUHEHUSAX  pPa3MUYHBIX THIIOB, CTPOCHHE BemecTBa B | pabora, TIOTyYEHHBIX 3HAHHIT B
HCTIOJIb30BaHUIO KOHJIEHCUPOBaHHOM COCTOSIHUH, OCHOBBI XMMHUUECKO# | j1abopaTopHbIe XOJIe TEKYIIEro
TBOPYECKOTO TEPMOJAMHAMUKH, METOJOB OMNMCAHHUS XMMHUYECKOIO paBHOBECHUS B | paboThI, KOHTPOJIS
MOTEHIMaIa pacTBOpax OJEKTPONUTOB, IUAPONK3A CONEH, OCHOBEI XMMHMECKOH | CeMUHApCKHe IO ——

KWHETHKH, XHUMHYECKHE CBOMCTBAa 3JEMEHTOB pPAa3NWYHBIX TPYNI | 3aHATHI

[lepuoanueckoil cuUCTEMbl HW HMX COEJUHEHUN, OKHUCIMTENIbHO- YpoBeHp
BOCCTAHOBUTEJIbHBIE PEAKLUU, CTPOCHUE U CBOMCTBA KOMILJIEKCHBIX - IPAKTHIECKOE
COEIMHEHMIA; IIPUMEHEHHE TIOTY4EeHHBIX
yMeTb: 3HaHUI B mpoIecce

- ONpeneNaTh IO  CHPAaBOYHBIM  JaHHBIM  JHEPreTUUYECKUE HIOATOTOBKH K
XapaKTePUCTUKU M TEOMETPUIO MOJIEKYN, TEPMOAUHAMHYECKUE nabopaTopHBIM paboTam
XapaKTePUCTUKUM  XMUMHMYECKHUX peakuuid, BeauuuHel pH wu

XapaKTEPUCTUKU JHUCCOLMALMU BIIEKTPOJIUTOB, MPOBOAUTH PACUETHI

KOHILIEHTpalUi pacTBOPOB Pa3IMUHbBIX COECIUHEHU;

BJIaJeTh:

- HaBBIKAMH BBITIOJHEHUS OCHOBHBIX XMMHYECKHX JIaOOPaTOPHBIX

oneparuii;

- mpaBuJIaMH 0e30MacHON pabOThl B XUMUYECKOH JabopaTopuu;

- MerogaMmm ompeneneHus pH pacTBOpoB W ompeneneHHs

KOHILIEHTPAlliH B PacTBOpaAXx;

- METOJAMH CHUHTE€3a HEOPraHMYECKUX COeIUHEHUH.

OIIK-1 CIOCOOHOCTBIO 3HATh: TEeKIUs, K/P, Ba3oBblii ypoBeHb
HCTIONb30BaTh - COCTaB, CTPOEHHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX NMPOCTHIX CaMOCTOSITENbHAS T. - BOCIIPOM3BOJICTBO
MareMaTH4eCKUe, BEIIECTB ¥ XMMUYECKUX COEIUHEHUH, CBA3b CTPOECHNUS BEILECTBA U pabora, TIOTy4eHHBIX 3HAHHIT B
€CTECTBCHHOHAYYHBbIE MPOTEKAHUS XUMHUUECKUX POLIECCOB; 1a00paTopHBIC
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U MH)KEHEPHBIE
3HAHMS JUIS PEIICHHs
3a/1a4 CBOeH
po¢eCCHOHATBHOM
JEATETbHOCTH.

- 3aKOHOMEPHOCTH U3MCHEHUS (PU3UKO-XHUMUICCKUX CBOICTB
MPOCTHIX U CJIOKHBIX BEIIECTB B 3aBUCUMOCTH OT MOJIOKEHUS
COCTaBISIIOLIUX UX 37IeMeHTOB B [lepronuueckoii cucteme;

yMeTh:

- HCIIOJIb30BaTh NIPUHLUI IEPUOIUYHOCTH U [leproguueckyro
CUCTEMY IS IIPENICKAa3aHMUsI CBOWCTBA IPOCTBIX U CIOMKHBIX
XUMHUYECKUX COCIUHEHUN U 3aKOHOMEPHOCTEN B UX U3MEHEHUH;

- 0OPMIIATH PE3yIBTATHI IKCIEPUMEHTAIEHBIX U TEOPETHIECKUX
pabot, GopMyIHPOBATH BEIBOJIHL.

BJIA/IETh:

- TEOPETUIECKUMHU METOJAMH OMTUCAHHSI CBOMCTB MPOCTHIX U
CJIOXHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOCHHUS UX aTOMOB U
nonoxeHusd B [leproguyeckoil cucteMe XuMUYECKUX 3JIEMEHTOB;

- METOJaMHU TIOMCKA XMMHUYECKON HMH(pOpPMAIUU C HCIOJIb30BaHHEM
Pa3IUYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAy4YHBIX U HAy4YHO-
MOMYNSIPHBIX W3JaHWH, KOMIIBIOTEPHBIX 0a3 IaHHBIX, PECypcoB
WuaTepHeTa).

paboTsl,
CEeMUHapCKHe
3aHATHSA

X0/1€ TEeKYIIEro

KOHTPOJIS

IoBbIIeHHBII

YPOBEHb

- IPaKTHYECKOe
MPUMEHEHHUE MOTYYEeHHbBIX
3HAHUU B IIpoLiECCe
MOATOTOBKH K
nmabopaTopHEIM paboTam

**- CokpartieHus HopM OIIEHOYHBIX cpecTB cM. B Tabmue 2.
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Tabnuma 2

Hepeqenb OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE «Oﬁlllaﬂ U HEOPraHU4YeCKast XUMHUID)

HaumenoBanmue
Ne OLIEHOYHOI'0
ocC cpeacTBa

Kpartkasi xapakTepucTHKa OLICHOYHOI0 CPeIcTBA

IIpeacraBiaenue
OLICHOYHOI'0
cpeacrea B POC

KonTtponsHas pabora

CpencTBO TPOBEPKHM YMEHHH NPHMEHATH MOTYyYCHHBIE

Kommaekr

1 (K/P) BHAHUS JJIS PEIICHUS 3a7ad ONPEICIIEHHOTO THUIIA IT0 TeMe | KOHTPOJBHBIX 3aJaHHi
WA pazgerny 10 BapHaHTaM
CucTemMa CTaHAAPTU3HUPOBAHHLIX 3aJaHUN, IO3BOJISIONAS
2 Tecr ABTOMATH3H osafb I olileu I/I3MeHeHI/IH’ OBHSI 3Ha111{11/1171 (OHA TECTOBRIX
(T) p p Ypy p yp 3amaHmi

1 yMeHHI 00y4aromierocs.
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[punoxenne 2.1
I[IpumepHbIe BApHAHTHI JOMAIIHUX KOHTPOJILHBIX padoT

Pa3nes 1. [Ipumep BapuaHTa AoMalIHel KOHTPOJIbHOM padoThl Ne 1
1. CocrtaBbTe MOJHBIC 3JEKTPOHHBIE (HOpPMYJIbl aTOMOB 3jieMeHTOB Ne34 u No72. Vikaxute
AIIEKTPOHHOE CEMEHCTBO, MPUBEAUTE rPahuIecKyto (OPMYITy BAJIEHTHOTO CIIOS.
2. YKaxxuTe MOPSAKOBBIA HOMEp, XMMHUYECKUN 3HaK U XUMHUYECKHE 3HAKU aHAJIOTOB AJIEMEHTA,
aTOM KOTOPOTO HMEET CIIEAYIONLYIO BAICHTHYIO SJIEKTPOHHYIO CTPYKTYPY: 65°6p°.
3. CpaBHUTE XUMHUYECKHI JIEMEHT S C IBYMsI COCEAHMMH B MEPHUOE U C IBYMs OIMKaWIINMU
AJIEKTPOHHBIMHU aHAJIOTAMU B TMOATPYIMIIE MO CIEAYIOUIMM XapaKTEPUCTHUKAM: PaIHyCy aTOMOB,
SHEPruu  HOHU3ALUMU, OHHEPruu  CPOJACTBA K  DIIEKTPOHY, AJIEKTPOOTPUIATEIBbHOCTH,
METAJUIMYHOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIM CBOMCTBAM, XapaKTepy BBICIIETO OKCHAA U
TUIPOKCHUIA.
4. YKaxuTe dJEeMEHT M KOJIWYECTBO HEHUTPOHOB B SJIPE €ro aToMa, MCXOJS W3 SJIEKTPOHHOTO
cTpoenus ero nona: J°* 352,
5. HamMIIWTE 3HAYEHUS BCEX KBAHTOBBIX YHCEN (POPMUPYIOMIETO AJIEKTPOHA aroma dJIeMEHTa
Ne23.
Pa3nen 1. [IpuMep BapuaHnTa 1oMaliHeil KOHTPOJIbHON padoThl Ne 2
1. PaccuutaiiTe CTaHZAPTHYIO DSHTAIBINHIO peakuuu: Feuy+0su—Fe203(). PaccraBbre
KOO PHUIUEHTHI. YKaXHUTE 3K30- WIH YHIOTEPMUUYECCKOH SIBIISICTCS JaHHAS PEAKIIUs.
2. CKOJBKO yriis HaJlo cxkeub, yToObl nomydnuTs 7000 k/[x sHeprun?
3. Tlpeackaxute, HE MPOU3BOAS PACUETOB, 3HAK W3MEHEHHsI SHTPONHMU NPU CTaHAAPTHBIX
ycnoBusx ans npouecca: AsFsqy + AsFsqy + Fo.
4. Paccuuraiite AG°® peakuun CaCO;3—CaO) + COyr) aitst Temmeparypsr 1500°C.
5. Ilo TepMOXMMHYECKOM YpPaBHEHUIO peakuuu cropanusi ceposopopoga: HoSp+1,50p =
H20() +SOary; AH®p = -518,4 kJI/M0b. BRIUnCIMTE CTAaHIAPTHYIO SHTANBINIO CEPOBOIOPOIA.
Paznea 1. llpumep BapuanTa foMalHel KOHTPOIbHOH padoTnr Ne 3
1. CocTaBbTe MaTeMaTHUECKOE BhIpaKEHUE 3aKOHA JEWCTBUS Macc Ul CIEAYIOIIEro mpolecca:
ZntHClp-p)—=ZNCla-py+Hary?
2. Kak u3MeHUTCS CKOPOCTh XUMUYECKON PEaKITNH:
COw + Oy S NOyy), ecnu: a) konuentpanuto NO ymensmuth 3 pasa; O0)remmeparypy
nporecca noseicuth Ha 20°C (y=3)?
3. B kaKkylo CTOpPOHY cMecTUTCs paBHOBecHe Xummueckoil peakiuu: SOypy + Oy — SOz,
AH<0, ecnu a) CHU3UTH TeMIieparypy; 0) yBETUYMTH JaBlIEHWE; B) BHECTH KaTaau3arop; T)
YBEJIMYUTH KOHIIEHTparuio SO3?
4. CocraBbTe BhIpaKEHHE KOHCTAHTHl XMMHUYECKOTO paBHOBECHS s Ipoliecca 3.
Paszgea 1. [Ipumep BapuaHTa q10MaliHeld KOHTPOJIbHON padoThl Ne 4
1. Cxonbko rpammoB NapCOj3 conepskutest B 500 min 0,251 pactBopa?
2. CocraBbre ypaBHeHus aucconuaiuu coenunenuii: HCIO u H3BOs. B Tex ciydasx, rae 3To
HE00X0/MMO, TPHUBEIUTE YPAaBHEHUS CTynmeHuaTod mucconuanuu. CocTaBbTe BBIPaKEHUS
KOHCTAHT JWCCOLMAINK TPEIJIOKEHHBIX KuUCToT. Kakas w3 AByx siBisercs Oojiee ciraboit?
Paccuuraiite crenenp nucconuanuu oaHou u3 kuciot B 0,01M pactBope.
3. Cocrasbre Boipaxkenue [1P mis AgBr u AgQCI, cpaBHuTe WX pacTBOpUMOCTh. Paccuutaiite
KOHIICHTPALMIO KATHOHOB M AHHOHOB B HACBIIIEHHOM PAacTBOPE OJTHOTO U3 3THUX BEIIECTB.
4. Paccunraiite koHueHTpanuo noHoB OH, a Takxke pH pacTtBopa, ykakuTe peakumio Cpeisl
TpH KOHIEHTparuu noHos H* 3,82:10™2, mMoub/i.
5. IlpuBemuTe MOJEKYISpHbIE W WOHHBIC YPaBHEHHUS TEX pEaKIUil, KOTOPhIe BO3MOXXHBI B
pacTBope, 0OBSCHUTE UX HANPABICHHOCTB!
Cu(OH) + Na;SO4 —
Na,SO,4 + BaCl —
Fe(OH)3 + H,SO4 —
Al(OH)3; + NaOH —
Pb(N03)2 + H,S—
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6.CocTaBbTe MOJIEKYJISIPHBIE YpaBHEHHUS peakUUd, COOTBETCTBYIOIIHME CIEAYIOIIUM KpaTKUM
MOHHBIM:

H,PO, + OH = HPO,*+H,0

Pb?*+S0,* = PbSO4]

[Cr(OH),]" + 2H* = Cr** + 2H,0

7.Paccunraiite konuenTparmio nonos H* u OH™ B pactsope, pH koToporo pases 4,3.

8.Kakue u3 comneit (dhocdar kamus, cynsdar meau (1), xnopun pyouaus, cyabdum amoMuHus)
noaBepraotcs ruaponusy? IlpuBenute MOJEKyNIspHbIE W WOHHBIE YPAaBHEHHS THIPOJIH3a,
YKaXHUTE PEaKIUIO CPEIbl U YCIOBHS CMEILIEHUS! paBHOBECHS THIPOIH3A.

9.IlpuBenuTe MOJEKYISpPHBIE M KPATKUE HWOHHO-MOJICKYJISIPHBIC YpaBHEHUS pPEaKIui, C
MOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH CJEAYIOIINE IMPEBPALECHUS, YKAKUTE YCIOBHUS HX
MPOTEKAHUS:

BaC03—>Ba(HC03)2—>BaC03

F8203—>FE(OH)3

Cu—CuSOq4

Cu(N03)2—>CuOHN03—>Cu(N03)2—>Na2804—>NaC1.

10.PactBop 7,252 1 rmokossl B 200 r Bomsl 3amepsaer mpu -0,378°C. Kpuockomuueckas
MOCTOSTHHAs BOABI paBHa 1,86. Onpenenute MOJEKYISIPHYIO MacCy TITFOKO3bI.

Pasznea 1. [Ipumep BapuaHTa qoMalHeld KOHTPOJIbHON padoThl Ne 5

1.Ykaxure creneHb okuciaeHust aroMoB B coequHeHusx: HNO3z, KMnQy, Casz(PO,),.
2.Ilpeanonoxute kakyio poib B OBP Moryr wurparb coeauHeHHs JTaHHOTO JJIEMEHTa,
coxeprkame ero atomsl B cremenn okucmenms: S, S S* S° Ilpusemure npumepst
COOTBETCTBYIOIIUX COCAMHEHHA.

3.Vxaxure Tin OBP st kaxmoii U3 npuBeneHHBIX cxeM peakiuii. PacctaBpTe K09 HUITMEHTEI,
MOJIB3YSCh METOJIOM AJIEKTPOHHOTO OanaHca. YKaKUTe OKUCIUTENb U BOCCTAHOBUTEb.
Cl,+KOH—KCI+KCIO+H,0

(NH4)2Cr207—>N2+Cr203+H20.

4.CocraBbTe ypaBHeHHUs noaypeakuuid ¢ yderom pH cpenpl. Kaxoil mporecc Bblpakaercs
KQKIbIM ypaBHEHUEM?

pH<7 pH=7 pH>7

MnO4 —Mn*" NO, -»NO3" [Cr(OH)s]> —CrO4~

5.PaccraBbTe KO3 PUIMCHTHI B IPUBECHHBIX CXeMaX, MOJIb3YsACh METOJIOM ITOTYPEAKITHI:
As,03 + |, + NaOH — NazAsO, + Nal + H,0.

Pa3nean 1. [IpuMep BapuaHnTa 10ManiHeil KOHTPOJILHOI padoThl Ne 6

1.IIpuBeanTe ypaBHEHUS U SIEKTPOHHBIN 0ajJaHC BOZMOKHBIX PEaKIU:

BaCl, + Cd —?

AgNO; + Fe —?

CaS0O4 + Zn —?

2.CocraBbTe CXEMBbI TaTbBAHUYECKUX DJIEMEHTOB, B KOTOPHIX MPEJIOKEHHBIN IeKTPoa ObLT OBl
aHOJIOM, a B APYroM — KatoxoM: Fe/Fe”".

3.B mpuBeneHHBIX cxemax peakiuii pacctaBbTe Kodddunuentel. Ha ocHoBanuu pacuera J3J1C
peakui OmpejeinTe, BO3MOXKHO JIH €€ IPOTCKaHWEe B YKa3aHHOM HAINPAaBICHUH TIPH
HopMaibHBIX yenoBusix: NaBr + K;Cr,O7 + HaSO4 — Cra(SOy)s + Bry + KpSO4 + NapSO4 +
H,0.

4.0npenenuTe ANIEKTPOIHBIN MOTEHIMAN IMHKA B PACTBOPE €ro COJIM C KOHIIEHTpalueld HOHOB
Zn** 0,05 mMous/.

5.Beruuciute D/IC snementa, cocrosmiero u3 Zn B 0,1M pactBope ZnSO, u Pb B 0,05M
pactBope Pb(NOj3),. CoctaBbTe CXeMy 3JIEMEHTA.

6.0npenenure Kakoi U3 Haxoasummxcs B koHtakte CUu — HQ meramioB , OyaeT moaBeprarbes
KOPpO3UU B arpeccuBHOM cpene. Hamuinre ypaBHEHHS KaTOJAHOTO U aHOIHOTO MPOLIECCOB B: a)
KHCTIOM; 0) HEUTpabHOM cpenax.

7.Hanmmmre ypaBHEHUS peaknii dJEKTpoin3a paciiiaBa co KoS Ha MHEPTHBIX 3JIeKTpoax.
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8. Hamummre ypaBHeHus peaknuii snmextponusa pactBopoB coneir CuCly, NaNOs Ha nHepTHBIX
AIIEKTPOAX.
9.0mpenenute Kakue U3 UMEIOIIMXCS B PACTBOPE MOHOB U B KaKOM MOCIEA0BATEIBHOCTH OyIyT
paspsbkaTbest Ha nHEpTHBIX Katoje u anone: Cl', NO3', AP s Ni%.
10.Kak u3MeHsieTcss Macca MEAHBIX KaToJla M aHo/a, €CIM 4Yepe3 pacTBop cyibhara Meau
IPOIYCTUTH AIEKTPUUYECKUI TOK cuiloi 2,5A B TeueHue 24?
11.I1Ipu mpoxoxnaenun 4000A-4 sieKkTpUyUecTBa BBIICTWIOCH 2,24 Kr KajblMs W3 pacljiaBa
CaCl,. Boruncnure BBIXO KaJIbIHSI IO TOKY.
Paszpgea. 2. [Ipumep BapuanTa q10MalHeld KOHTPOJIbHOI padoThl Ne 1

1. [JonummuTte ypaBHEHUs peaklui, IPOTEKAOIMX 10 KOHIA!
K2S + HCl —
KOH + CaCl, —
NaCl + K,SO, —.

2. JONUIINTE YpaBHEHHE PEAKIIMH U pAaCCTaBbTE KO (DUIIMECHTHI:
Na,O, + FE(OH)Z + H,0 —...
3. Ckonbko TpamMM cojbl moTpedyeTcs Ui yCTpaHeHHUs jkecTKOCTH 10 1 BOJIBI, HACHIICHHON
cyabdarom Kanbius pu 20°C, eciid pacTBOPUMOCTH MOCIIEAHETO paBHA 2T Ha JIUTP.
Paznean. 2. [Ipumep BapuanTa qoManiHeil KOHTPOJIbLHOI padoThl Ne 2
1.IIpu pacTBOpEeHUH B COJITHON KHUCIIOTE CIIJIaBa MarHUs ¢ alroMuHHEM Maccoil 10r Bwiaenumics
BOZI0poa 00beMoM 9,651 (H.y.) OnpeneauTs MacCOBBIE JI0JIM METAJIJIOB B CILJIABE.
2.IlpuBeante MONEKYNISIpHbIE U HOHHBIE ypaBHEHUS TUIAPOIM3a COJIed: Cyiab(hui aTrOMUHUS,
CyIb(HT JIUTHUS, HUTPAT CBUHIIA.
3. PaccuuraiiTe CTaHIApTHYIO DHTPONMIO HHUTpaTa CBHMHIIA, €CIIM 3HAYCHHE CTaHIApTHOM
suTpormu peakuun 2PhO + 4NOyry + Oz = 2PB(NO3), () cocTaBmsier -871)x/K.
Pa3neu. 2. Ilpumep BapnanTa 10MalHeil KOHTPOJIbHOM padoThl Ne 3
1. Hanumure ypaBHEHUS DPEaKIMil, C MOMOIIBIO KOTOPHIX MOXXHO OCYIIECTBUTBH CJIEAYIOIIHNE
IIPEBPALCHMUS:
B—B,03;—H3B0O3;—Na,B,0;—NaBO,
2. IIpu 20°C B 500 mi BOJBI pacTBOPUIN 1,910 momb yriekucnoro raza. KakoBa MaccoBas
noist CO, B pactBope?
3. Hamummre ypaBHeHHS peakiuii Mexay okcuaom kpemuus (IV) u xapOboHaTOM HaTpus mpu
IPOKAJIMBAaHUH.
Pa3neu. 2. Ilpumep BapnanTa 10MalIHeil KOHTPOJIbHOM padoTbl Ne 4
CKoJIbKO aMMHaKa MOHO MOIy4uTh U3 cMecu 30r xyopuaa ammonus u 30 T OKCHAa Kalblus,
€CJIM BBIXOJ cocTaBisgeT 95% oT TeopeTnyeckoro?
2. KakxoBa macca docdopura, comepxariero 80% Ca3(P0O4)2, HeoOX0auMMOTro [is moydeHust |
T pocToro cynepdocdara?
3. Jlonumure ypaBHEHUE PEAKIIMU, YKaKUTE YCIOBHS €€ MPOTEKAHUS:
(N H4)2C03—>C02+. ..
Paszgea 2. [Ipumep BapuaHTa q10MaliHeld KOHTPOJIbHOM padoThl Ne 5
1. Kakoif 00bemM KHCIOpOAa BBIIEIUTCS NMpH pasznoxeHun 10r 6%-Horo pacTBopa mepokcuaa
BOJI0pOIa?
2. Paccuwnraiite, Oyaet U caMonpou3BoIbHO mpoTekarh peakius SO2(1)+H2S(r)=S(x)+H20(x)
B M30JIMPOBAHHON CUCTEME MPH CTAaHAAPTHBIX YCIOBHSIX.
3. JJonumute ypaBHenue peakunu: HoSO4ouytMg—
Pa3nes 2. [Ipumep BapuaHTa AoMalIHell KOHTPOJIbHOM padoThl Ne 6
1. CxopKO MOJIb BOJIBI 00pa3yeTcsi Mpu B3pbIBE 371 rpeMydero rasa (mpu H.y.)?
2. XJ10poBOJOPO/, MOTYYSHHBIH NeiicTBUEM M30bITKa CepHOM KUCIOTHI Ha 117T Xiopuaa HaTpus,
pactBopuiid B 292r Boubl. KakoBa maccoBas A0Jisi XJOPOBOJOPO/ia B MOJYYEHHOM pPAacCTBOPE
COJISTHOM KUCJIOTHI?
3. Hamumwure ypaBHeHMsI peakuuil MOdydeHHss OpoMHIa IUHKA YETHIPhMS Pa3IMYHBIMU
CHoco0amH.
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[punoxenune 2.2
Oo0pa3sen TecToBbIX 3a1aHuii Mo TeMe « Tepmoxumusi. OCHOBBI XUMHYECKOM
TEPMOAUHAMMUKHN»
1. Kak Ha3pIBaeTCs OSHEprusi IBUKEHHS M B3aUMOJIEHCTBUS BCEX YAaCTUI[ CHUCTEMbI, 3a
UCKIIFOUCHHEM KUHETHYECKOM SHEPruM JBUIXKEHHUS CUCTEMBbl U MOTECHIMAIBHOW HEPTUU €€ B
10JI€ TATOTEHUSA?
1) sHTanbIUs;
2) BHYTpEHHSIS1 DHEPIHS;
3) norentman ['ub6ca.
2. Kak nHaszpiBaeTcs (DyHKLHS COCTOSIHUS, XapaKTEPHU3YIOIas TEIUIOCOJEp:KaHUE CUCTEMbl MPH
p=const?1) sHTanbINS;
2) sueprus ['nu66ca;
3) sHTpONMUSL.
3. IIpu aGcomoTHOM HyIe SHTpomnus Bcex Ten paBHa 0- 5710:1) [lepBblii 3aKOH TEPMOAMHAMUKH;
2) Bropoii 3aKk0H TepMOIMHAMUKHY;
3) Tperwnii 3aKOH TEPMOIUHAMHKH.
4. He mpuberas K pacderam, ONPEICIIUTE 3HAK W3MEHEHHUS DSHTPONUM TIPU CTAaHIAPTHBIX
ycnoBusix st peakuuii: 8)2S0;y+021n=2S03(r; 6)NH3+HBIr(r)=NH4Br .
1) a) AS>0; b) AS<O;
2) a) AS>0; b) AS>0;
3) a) AS<0; b) AS<0.
5. PaccuuTaiiTe TemmepaTypy paBHOBECHS Ui OOpaTUMOM peakiuu, eCiH AHp0=260,3 kK,
AS,’=282 JTx/K:
1) 0,92 K;
2) 923 K;
3) 1,08 K.
6. Kak Ha3bIBalOTCS peakiinu, MPOTEKAroIINe C BhIICICHUEM Teruia?
1) rereporeHHsle;
2) BK30TEPMHUECKHUE;
3) PHAOTEpMUYECKHE.
7. TlogBomuMasi K cHCTEME DJHEprus pacxolyeTcs Ha YBEIWYEHHE BHYTPEHHEH SHEpruu H
coBeplIeHre paboThl MIPOTUB CUJI BHEIITHETO JIaBJIEHUS - 3TO:
1) IlepBelii 3aKOH TEPMOANHAMUKHY;
2) Bropoii 3aK0H TepMO/IMHAMUKH;
3) Tpetnii 3aKOH TEPMOIUHAMUKH.
8. Kak Ha3wIBaeTCs KpHTEPUH CaMOIPOHM3BOJILHOTO IMPOTECKAHHS PEAKIIMH TPU TTOCTOSTHHOM
naBiieHun? 1) SHTAIbINS,
2) sneprus I'u66ca;
3) sHTpONHUSL.
9. OyHKIMSA COCTOSHUS, XapaKTepHU3YIOMas CTENeHb HEYMOPSIOUYCHHOCTH CHCTEMBI, — 3T0:1)
SHTAIBIUS;
2) sneprus I'u66ca;
3) sHTpONMSL.
10. KakoBa craHapTHas SHTAIINSA 00pa3oBanus okcuaa 6apus — BaO B k/[x/mMoms, ecinu mipu
okucienuu 0,2 monb 6apus Beiaenunoch 111,62 xJx Tera?

1) 1116,2;

2) 2232,4;

3) 558,1.

Knrouu k mecmogvim 3a0anusm

No Bompoca 1 2 3 4 5 6 7 8 9 10
Ne orBeta 2 1 3 3 2 2 1 2 3 3
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[punoxenue 2.3
O0pa3ubl KOHTPOJBHBIX PA0OT JJI51 Py0EeKHOT0 KOHTPOJIS
Pazpean 1.

1. CocraBbTe MONHYIO AIEKTPOHHYIO U 3JEKTPOHHO-TpaduuecKkyio (GopMysbl 3IeMeHTa C
MOPSITKOBBIM HOMEPOM 22. YKaXKHUTE AIEKTPOHHOE CEMEHCTBO, HAMTUIIINTE 3HAUCHUS BCEX
KBAHTOBBIX 4Kcesl (POPMUPYIOLIETO JIEKTPOHA aTOMa AJIEMEHTA.

2. PaccumraiiTe cTaHAapTHyIO OSHTanbluio peakuuu: 4Feq)+30,;=2Fe;034). VYkaxure
9K30- WIH SHAOTEPMUYECKOM Oy/IeT NaHHas PeaKIlusl.

3. Kak uzmenurcs ckopocts Xxumuueckoi peakuuu: Hypy + by = Hl(py, eciu:

a)yMEHBIIUTh KOHLIEHTpauuto Hy B 2 pa3a; 6) moBeicuTh TeMiiepatypy npouecca Ha 60°C (y=4)?

4. B xakom ooweme 2 M pactBopa NaCl comepskutcs 5 r conu?

5. PaccraBbTe KOX(QPHUIMEHTHI, MOJIB3YSICh METOJOM MOJTYPEAKIIUMA:

KN02+K2C|'207+HNOg—)Cf(N03)3+KN03+H20.

6. Kakoit u3 Haxomsamuxcs B kKoutakre SN-Cd metamioB Oyaer moaBeprarbcs KOPpO3UH B
arpeccuBHOM cpene? Hamwmmmre ypaBHEHHs KaTOJHOTO M AHOJHOTO IIPOLIECCOB B a)
KHCJIOH, 0) HeHTpaJIbHOU CpeIax.

Paznea 2.

1. Kakas macca rameHoi u3Bectu notrpedyercs i NOTyYeHHUs U3 XJIOpUIa aMMOHHSI aMMHUaKa
Heobxoaumoro aiist purotosieHus: 1000r 15%-noro pactBopa?

2. Ckombko mi 0,2M thocynshara HaTpuss HEOOXOAMMO B3ATh JUIsl MONydeHUs | T cephl
JIEHCTBUEM M30BITKA CEPHON KUCIOTHI?

3. Kak ocymectButh npespaienus: l,—HI—-KI—1,?

4. Hanumure ypaBHEHHUS PEAKIMA, C TOMOIIBIO KOTOPBIX MOXKHO OCYIICCTBHTH CIICAYIOIIUE
npespamieaus: C—C0O,—~CO—COCI,—H,COs.
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[punoxenne 2.4
Bomnpocek! 111 NOATOTOBKM K 3K3aMeHY 0 JucuuiinHe «O0mas 1 HeopraHm4veckas
XUMHUS»

o pasaeay 1 (1 cemectp)
1. BomHoBast ¢pyHKIMA. DIEKTPOHHOE 001aK0 1 opOuTanb. KBaHTOBBIE UKciia, UX B3aUMOCBSI3b
2. I'maBHOe KBaHTOBOE 4YHCIO. DHepreTuyeckue ypoBHH. OpOUTaIbHOE KBAaHTOBOE YHCIIO.
[ToxypoBuu. ®opma S- u p- opOUTATICH.
3. MarauTHOE KBaHTOBOE uKcio. KonudyecTBo opOuTaieii B S-, p-, d- u f- mogypoBHsx, B3auMHast
OpHUEHTAIMs aTOMHBIX OpOUTasIeH.
4. CnuHOBOE KBaHTOBOE YMCJI0. MaKCMMalIbHOE YUCIIO JIEKTPOHOB Ha OPOUTAIIAX, IIOJYPOBHSX
U YPOBHSIX.
5. IlpyHIMII M IOCIEAOBATENBHOCTH 3AIIOJIHEHUS IEKTPOHAMM JHEPreTUYECKMX YPOBHEH U
MOlYpPOBHEIN B MHOT'O3JIEKTPOHHBIX aTOMaXx.
6. MakcruManbHOE YHCIIO AJIEKTPOHOB HA OPOUTANISAX, OAYPOBHSAX U YPOBHSX.
7. Ipasuiio ITaynu u npaswuiio I'yHja (mpumMeps! IpUMEHEHUs).
8. DneMeHTapHble YaCTULbL: 3JIEKTPOH, IPOTOH U HEUTPOH. VX 3apsaxa u macca.
9. 3apsin simpa v MOPSIAKOBBIM HOMED JJIEMEHTA B MEPUOJUYECKON cucTeMme. MaccoBoe 4HCIIO,
aTOMHas Macca 31eMeHTa. M30Tomnsl.
10. Ilepuoauueckuii 3axon J.M.MenneneeBa u mepuoanyeckas CUCTEMa 3JIEMEHTOB C TOYKHU
3peHHMs.  CTPOEHMs  d3JEKTPOHHOW  o0osouku atomoB. CoBpemeHHas  (HOpMYIUPOBKA
IIEPUOIUYECKOr0 3aKOHA.
11.Ilepnonnueckas cucrema »daemeHTOB. Ilepmonbl u  rpynmel  3seMeHTOB. IIpuumna
IIEPUOIUYECKOI0 U3MEHEHNUSI CBOKCTB 2JIEMEHTOB.
12. Paguyc aroma, S3HEprus HOHU3AUH, CPOJCTBO K JIEKTPOHY, 3JIeKTpooTpuLaTesibHocTh (D0).
M3meHenune 3TUX napaMeTpoB MO MEPUOJAM U IPYIIIAM IIEPUOANYECKON CUCTEMBI.
13. OcHOBHbIE XapaKTEPUCTUKH XMMHUYECKON CBSI3U (JUIMHA CBSI3HM, SHEPIUs CBS3U, MOJISAPHOCTD
cBsi3n). BajeHTHBIE yIIIBI.
14. H3MeHeHue MOTEHIMAIBHON SHEPrUU CUCTEMBI MPHU COJNMKEHUM JBYX aTOMOB BOJOpPOJA.
JlnuHa 1 SHeprus CBs3U B MOJIeKyJsle BOAopoaa. MI3MeHeHne s3Hepruu cucTeMsl pu 00pa3oBaHUU
XUMHYECKOHN CBSI3U.
15. Mexanu3m oOpa3oBaHMs KOBaJICHTHOH cBsizu. OOmias mapa 371eKTpoHOB. KoBajieHTHOCTB
atoMoB. KoBasieHTHass HemojspHas W TNOJsApHas cBA3b (mpumepsl). Hacelmaemocts u
HaIpPaBJIEHHOCTb KOBAJIEHTHOM CBSI3H.
16. Mexanu3m 00pa3oBaHuUs HEMOJSPHON U MOISPHON KOBAJIEHTHOM CBSI3U Ha MPUMEPE MOJIEKYIT
Cl, u HCI.
17. 6- u m -cBsi3u. [IpocThie M KpaTHBIE CBSI3U HA MPUMEPE MOJIEKYIIbI a30Ta.
18. Mexanusm obpa3oBaHusi MOHHON cBsA3H. [IpaBuiio okrera. MloHHas CBS3b Kak MpeAerbHbBII
CIydail KOBAJIGHTHOW MOJSAPHOW CBsi3H. CTENEeHb MOHHOCTH XMMHWYECKOW CBSI3M M BIIMSIHUE HA
Hee A D0 B3auMOJIEHCTBYIOIIMX aTOMOB.
19. BasieHTHOCTH aTOMOB B OCHOBHOM U BO30YX/JIE€HHOM COCTOSIHUM. | MOpuaHBIE OpOUTANH, UX
dopma. Tumnsl rubpumuzauu: Sp, sz, sp’u pacrioyio’keHue opouTasei B poCTpaHCTBE.
20. Banentusie yriasl. IlpoctpancTBeHHas Qopma Monekyna. JluHeiHble, yrioBble U
nupamMuiaibHble MOJIEKYJbl. CXeMbl TepeKphIBaHNs BAJIEHTHBIX OpOUTaIel B 3TUX MOJIEKYyJax.
21. JIumoybHBII MOMEHT. JIMMOJIbHBII MOMEHT XHUMHYECKOW CBSI3M M MOJIEKYJ CI0XHOTO
BEIIECTBA.
22. Tlousatus "cucrema", "aza", "komnoneHt" (ompezneneHusi). ['oMOreHHble U TeTepOreHHbIE
peakuuu (MpuMepsl).
23. DOueprernueckre 3OPEKTHl XUMHUYECKUX PpEaKIHil. DK30- M AHAOTEPMHUYECKHE PEaKIUU
(mpumepsl). DHTanbNUSA. 3aKOH ['ecca U ciencTBUs U3 HEToO.
26. [Ipumenenue ciencTBui U3 3akoHa ['ecca [y pacdera SHTAIBNUNA XUMHUYECKUX PEAKIIHIM.
CranpapTHble ycI0BUs. DHTAIBINA 00pa30BaHUS CIOXKHOTO BEIIECTBA.
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27. CpenHsis W UCTUHHAs CKOPOCTh XHMHUYECKOW peakuuu. BiMsHue KOHIIEHTpauuu
pearupyroIumx BeIECTB Ha CKOPOCTh XMMUUECKON peaklMU. 3aKOH JEHCTBYIOLIMX Macc.

28. 'omoreHHble XMMHUYECKHE PEeaKIMK (IpUMeEpHI). BiusiHie Ha CKOPOCTh TOMOTEHHON peaKuu
KOHLEHTPAllUM PEArupyrolux BEIIECTB. 3aKOH JeHCTByrOIMX Macc. KoHcTaHTa ckopocTu
peaxIuu.

29. BinsgHue TemiepaTypbl Ha CKOPOCTh XMMUYECKON peaklMU. AKTUBHBIE MOJIEKYJIbI, JHEPTHS
akTuBauuu. [IpuyMHAa 3aBUCHMOCTH CKOPOCTH XUMHYECKOW peaklud OT TeMIepaTyphl.
VYpasuenue Bant-I'odda, Temmeparyphslit ko3 HuiueHt.

30. T'ereporennbie peaknuu (mpumepbl). CKOPOCTh TE€TEPOTCHHOW peaklUM, BIMSHUE HAa HEe
g dy3un U MoBEepXHOCTH paszzaena ¢a3. Koncranra paBHoBecus sl TETEPOTeHHON peaKIiH.

31. Karanu3 u karanusaropsl. Karanu3 roMOreHHbBId M Te€TEPOr€HHBIM, MOJIOKHUTEIbHBIM WU
OTPULIATEIBHBINA. MexaHu3M IeUCTBUS KaTauu3aTopoB. IIpumeps! IpUMEHEeHHs KaTaau3aTtopoB B
MPOMBIIIIICHHOCTH.

32. HeoOpatumble U oOpatumMble peakuu (IpuMepsl). XUMHUYECKOE PABHOBECHE B TOMOI'€HHBIX
U TeTepOoreHHbIX cucTteMax. KoHcTanTa paBHOBECHS.

33. IlpaBuno Jle-lllatenbe u mNpuMEHEHHE €ro K pPaBHOBECHBIM cHUCTeMaM. BiusHue
TEMIEPaTyphl, JaBICHUS U KOHIICHTPAIIMU PEarupyromux BEIIEeCTB Ha MOJIOKEHUE PABHOBECHSI.
IIpumepsl.

34. BrnusiHue TeMrieparypsl, JaBlI€HUS U KOHIEHTPALMU PEearupyoliruX BEUIECTB Ha MOJIO0KEHHE
paBHoBecus. [Ipumepsl. Bei60p onTHManbHBIX YCIOBHI MPOBENCHHUS XUMHUYECKUX PEaKIUil Ha
npumepe cuHresa ammuaka: Ny + 3H; <>2NH3; AH, , < 0.

35. PactBopel. CnocoObl BBIpaKEHHS COCTaBa pPAacTBOPOB (MaccoBas [0Jisd, MOJSIpHas H
HOpMasbHasi KOHLEHTpaluu, TUTp).  HacblllleHHble, HEHACHIIIEHHbIE U IEPECHIIIEHHBIE
pactBopbl. [lepekpucrannuzanusi.

36. TemnoBble >(DQPEeKThl TPH PACTBOPEHUM KPHUCTALIMYECKOTO BEIIECTBA B IKUIKOCTH.
ConpBarauvsi W Trujpartanus. OHTAIbNHUS PAacTBOpeHUs. BriusHue Temmeparypsl Ha
PacTBOPUMOCTH KPUCTAIIIMYECKOTO BEUIECTBA B KUKOCTH.

37. PacTBOpUMOCTb Ta30B B XUAKOCTH. 3aBUCUMOCTHb PAaCTBOPUMOCTH Ta30B B XHAKOCTU OT
nasieHust (3akoH ['enpu) m temmnepatypsl. Ilpumenenue npasuna Jle-lllatense k mpoueccy
pacTBOpPEHMS rasza B KHUIKOCTH.

38. DNEeKTPONUTHI U HEINEKTPOIUTHI. Teopus aneKkTpoauTuueckoi aucconuanuu. Ctenens (o) u
KOHCTaHTA (Kyue) Aucconuamuu. DakTopbl BIUSIONME HA O U Kyye? CuUIbHBIE U cia0bie
AIIEKTPONIUTHI (IPUMEPHI).

39. Huccommarusi snektponutoB. CTymeHYaras AUCCOLMAIMS KHCJIOT W OCHOBaHuMi. Ha
npumepax nucconuanuu dpocdopuoit kucnotsl (HzPO4) u ruapoxcuaa xobansra (1) Co(OH),.
KoHcTaHTa 31eKTponuTHYeCKON JUCCOIUAIIH.

40. 3akon pazbamnenuss OcTBanbaa sl cnaboro OMHAPHOTO SJEKTpoduTa (BHIBOM). BrusHue
KOHIEHTPAILMU pacTBOPa CIa0O0ro 3JIEKTPOIUTA HA CTETIEHDb ANEKTPOIUTUYECKON JUCCOLUAIIIH.
41. MoHooOMeHHBIE peakiuu ¢ oOpa3oBaHMEM oOcCaJKa, raza, Cclaboro 3JeKTPOJIUTa WM
KOMILJIEKCHOTO HOHA (TIPUMEpHI).

42. IlpousBeneHue pacTBOPUMOCTH M TNPUMEHEHHE €ro Uil BBIUMCIEHHUS KOHLEHTPALUU
HACBILIEHHOT'O PacTBOpa U BO3MOKHOCTH BBINAJICHHS 0Ca/IKa U3 pacTBOPA.

43. DmnextposnTudeckas auccouuanus BoAbpl. KoHcranTa aucconmanuu Bojbl. MoHHOe
npousBenieHrne Bobl. Bomopoansiii mokazarens (pH) pacTBopos.

44. KoH1ieHTpalus HMOHOB BOJIOPOAA U MOHOB I'MIPOKCU/IA B HEUTPAIBHBIX, KUCIIBIX U IMIETOYHBIX
pactBopax. [lokazarens pH u ero 3HaueHue B 3THX pacTBOpaXx.

45. 'mpponu3 conerd. CtyneHuatsiii tuaponus. M3menenne pH npu runponuse. HeoOpaTumplii
TUAPOIIN3.

46. CreneHp ¥ KOHCTaHTa ruaponusa. BinsHue TemmnepaTypbl U KOHLEHTpAlUU pacTBOpa Ha
TUAPOIIN3.

47. OKHACINTENBHO-BOCCTAHOBUTEIbHBIE peakK. CTENEeHb OKUCIIEHUS U BaJIEGHTHOCTH ATOMOB.
OxkucneHne U BOCCTAaHOBJICHHE.
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48.OnekTpoHHbli  Oamanc. COCTaBJICHHE OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIWid Ha
npumMepe:

H,S + KMnQO,4 + H,SO4— S + MnSO4 + Ky,SO4 + H,0.

49. Tumbl OKHUCINTENbHO-BOCCTAHOBUTENIBHBIX peakuuid. BiusHue ycioBuil mpoBeneHus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (KUCIOTHOCTh Cpefibl, TEMIIEpaTypa, KaTaau3aTop)
Ha COCTaB IPOJYKTOB PEaKILIUH.

50. Dnekrtponu3. IlocaegoBaTenbHOCTh pa3psja HMOHOB Ha 3jeKTpojax. CxeMbl MPOIECCOB
anekTponu3a paciuiasa u pactopa NaCl. 3akonsl anekTposinsa (3akonbsl Papajes).

51. Dnexrponns. CxeMbl MPOUECCOB IEKTPOIU3A C UHEPTHBIMU JIEKTPOJAMHU U PACTBOPUMBIM
aHoznoM. IIpumeHeHue anexTposnsa.

52. PaBHOBecHE B CHCTEME METAJUI-PACTBOP €ro COJU. YCTPOMCTBO W MNPUHLHUI JCHCTBUSA
NEPBUYHOI0 rajbBaHUYECKOI0 ieMeHTa Jlanuens-Axkoou.

53. OTHOCUTENIBHBIN BIEKTPOJIHBIA TOTeHUHAI. Bomopoansiii snektpon. CraHaapTHBIN
NEKTPOIHBIN MOTEHIMA. P/l CTAHIAPTHBIX SIEKTPOIHBIX MOTEHIMAN0B s map Me/Me™ (psin
HANPSDKEHUI) M BBIBOJBI U3 Hero. [IpuMeHeHne cTaHAapTHBIX AJIEKTPOJIHBIX MOTEHIIMAIOB IS
olpezesieHUs: BO3MOKHOCTH ITPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHON PEAKIUH.

54. Teopuss CcTpoeHUs KOMIUIEKCHBIX COCAMHEHMM. XapakTep XHUMHYECKOW CBS3U B
KOMIUIEKCHBIX COEAMHEHUSX. LleHTpanbHbII aTroMm, JIMraHabl, KOOPIMHAIMOHHOE YHUCIIO.
[Ipumepsl peakunii MOIy4YEHUsE KOMILUIEKCHBIX COETMHEHMII.

55. Xumuyeckas CBSI3b B MeTaulaX. XMMHYECKHE CBOMCTBAa METauIOB. B3ammojaercTtBue
METAJIJIOB C HeMeTallaMu, BOJIOH, pacTBOpaMu KHUCIOT U miesnodeld. [IpomblinienHbie criocoObl
MOJIyYEHUS] METAJLIOB.

no pasaeuy 2 (2 cemecrp)

1.06mas xapaxkTepucTuka 3i1eMEeHTOB |A Trpynmbl: HM3MEHEHHs pajuyca aToMa, SHEPruu
WOHM3AI[Md U BOCCTAHOBHTENBHBIX CBOicTB B psay Li - Cs. Pacmpenenurte 37IeKTpOHBI 1O
YeThIpeM KBAaHTOBBIM YKCJIaM B aToMme Kanud (Tabnauna). [lonydyeHre menouHbIX METalIoB

2. @usnveckrue M XMMHYECKHE CBOMCTBA ILEJIOYHBIX METaUIOB. B3aumopneilcTBue nautHs U
HATpHUs C: KUCIOPOJOM, BOAOPOJOM, rajloreHaMHu M a30ToM. Hamumure ypaBHEHUs peakuuil u
YKaXXHUTE YCIIOBUS UX NIPOBEICHUS.

3. IlonoxeHue IIENOYHBIX METAJIOB B PSAAY CTAaHAAPTHBIX AJIEKTPOJHBIX IOTEHIMAJIOB.
Hanummre  ypaBHeHHs  peakuuMid  B3aUMOJEMCTBHUS  Kaiuusg €  BOJOM, COJIHOM U
KOHIICHTPUPOBaHHBIMH a30THOW U CEPHOM KHUCIOTAMH.

4. Oxcuzapl M THIPOKCUABI 3JIeMEHTOB |A rpynmbl. ONEKTPOJIMTUYECKHE CBOICTBA H
pPacTBOPUMOCTD B BOJIE THJIPOKCHIOB IIEJIOYHBIX METaIOB. B3aumoaeiicTBie UX ¢ KUCI0TaMu
Y OKCHJIaMU HEMETAJIIIOB.

5. IlpombliieHHbIE CHOCOOBI MOJIyUYEHHUS MIEJIOYHBIX METaUIOB, MX THUAPOKCUIOB, COIbI
(Na,CO3).

6. OOmas  xapaktepucTuka sjaeMeHTOB |B rpymnmbl. XapakTepHble CTENEHU OKHCIEHUS,
MOJIOKEHHE B PsIly HANPSDKEHUM METalllIoB, M3MEHEHHE BOCCTAHOBUTENBLHBIX CBOMCTB B psay Cu
—Au.

7. ®uznueckre U XUMUYECKHUe CBOMCTBA 1eMeHToB |1B rpymnmel. X B3auMoieiicTBre J1eMEHTOB
IB rpynmel ¢ 35eMEHTapHBIMH OKHUCIUTENSIMH (KUCJIOPO, TajoreHsl, cepa a3o0T, BOJAOPOI) U
KHCIOTaMU  OKHUCIUTENSAMU  (KOHLEHTPUPOBAHHBIMM CEPHOM M a30THOM  KHCJIOTaMH,
pa30aBIeHHOM a30THOM KHcI0TOM). [IprBenTe COOTBETCTBYIOIIME YPABHEHUS PEaKIHiA.

8. IIpuponnbie coearHenus 3aemMeHToB |1B rpynmnsl. [IpoMblnieHHbIE CIOCOOBI TOTyYEHUS MEAU
u 3o070ta. [Ipumenenue metamuioB |B rpymnmsl.

9. Oxcugpl W THUIpOKCHUIBl 3neMeHToB |B rpymmel. Ux mnomydeHue, pacTBOPHUMOCTb.
DNEKTPOIUTHUECKHE CBOMCTBA TMAPOKCUIOB.

10. OOmias xapaktepuctuka 3yeMeHToB |IA Tpynmbel: M3MEHEHUs paguyca aToma, DHEPruu
MOHM3AllMM U BOCCTAHOBUTENBHBIX CBOMCTB B psany Be- Ra. Pacnpenenurte a5eKTpoHBI 1O
YETHIPEM KBAaHTOBBIM YHCJIaM B aTOME Kaablius (TabnuIa).
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11. ®uznveckne U XUMHUYECKUE CBOMCTBA MPOCTHIX BemecTB |IA rpymmbl, ux B3auMoAeHCTBHE C
KHCJIOPOJIOM, BOJOPOAOM, a30TOM, BOJIOM U Kuciaotamu. st kakoro u3 anementoB |IA rpymmbl
BO3MO>KHO B3aHMOJECUCTBHE C PACTBOPOM ILEI0YU?

12. Tlony4eHnre u CBOMCTBA OKCHJIOB U TUAPOKCHUIOB ieMeHTOB |IA rpymnmel. AMdoTepHOCTH
THJIPOKCUIA OepUILIIHSL.

13. OOmas xapakrepuctuka sneMeHToB |IB rpynmbl. XapakTepHble CTENEHH OKUCIEHUS, MX
IIOJIOKEHUE B PsAly HAIPSOKCHUM METaJIOB, N3MEHEHHE BOCCTAHOBUTENBHBIX CBOMCTB B ALY
Zn—Hg.

14. dusnyeckue M XuMU4Yeckue cBoicTBa 3neMeHToB |IB rpymmel. Mx B3ammopeicTBue ¢
3JIEMEHTAPHBIMU OKUCIUTENISIMU (KUCIOPOJ, TaJIOreHbl, CEpa a30T, BOAOPO]1) paCTBOPAMHU KHUCIIOT
u wenoueil. [IpuBeaure cOOTBETCTBYIOIINE YPAaBHEHHS PEAKLU.

15. Oxcuppl u ruapokcuasl sneMeHToB |IB rpymnmel. MIX nosyueHue, pacTBOPUMOCTD.
DNEeKTPOJUTUUYECKHE CBOMCTBA THAPOKCHIOB. AM(POTEPHOCTh I'MIPOKCUA LINHKA.

16. Conu anementoB |IB rpynmel. VIX pacTBOpUMOCTB B BOJIE, KOMILJIEKCHBIE COCIMHEHHSL.

17. OO6mast xapakrepuctuka siaemeHTOB |IIA rpynmel. Crenenu okucnenus. [Ipupoanbie
coeauHeHus 6opa u aimromuHus. [lomydenne 6opa U aTIOMUHHSL.

18. dusnyeckue u xXuMHU4eckue cBoiicTra 6opa. Okeup 6opa, KUCIOTHI Oopa 1 UX coiau. bopus
METaJIOB U OOPOBOIOPOIBI.

19. @®usnyeckue M XUMHUYECKHE CBOMCTBA QIIOMUHUA. YCIOBUS IIPOBEIEHUS peaKUui
B3aMMOJICHCTBUSL €r0 C KHUCIOpPOJOM, TajlOT€HaMH, YIJIEPOJOM U a30TOM. AJIIOMOTEPMUS.
Tepmur.

20. OrHolIeHUE aIIOMUHUS K KOHLIEHTPUPOBAaHHBIM CEPHOM M a30THOM KHUCJIOTaM.
«[TaccuBupoBanue» anoMuHusA. B3aumoneicTBue alOMHHHSA C BOJHBIM PacTBOPOM ILEJIOYH.
Hanumure cooTBETCTBYIOIINE YPABHEHUS PEAKIUM.

21. KucnoTHo-oCHOBHBIE CBOMCTBa OKCHAOB OOpa M amoMuHUs. B3aumopeilicTBue ux ¢ BOJOM.
Hamnummure cooTBeTCTBYIONIME YpaBHEHUS peaKIMi. DIEKTPOIUTUYECKUE CBOMCTBA THIPOKCH 1A
almoMuHuA. B3aumoaeicTBue ero ¢ KuClIoTaMu M Iueiaoyamu. Hanummre cooTBETCTBYIOLIME
YpaBHEHUS PEaKIIU.

22. OOmas xapaktepuctuka sneMeHTOB |VA rpynmbl. XapakTepHble CTENEHH OKHCICHHUS
M3MeHeHne OKUCIINTENbHO-BOCCTAHOBUTENIBHBIX CBOMCTB OT YIiIepo/a K CBUHILY.

23. dusnueckue U XxumMuyeckre cBoiicta yraepona. Oxcunel yraepona (1) u (1V). ®dusnveckue
Y XMMHUYECKHE CBOMCTBA.

24. Kpemnuii Ero momydyeHue m cBoiicTBa. B3ammopelicTBue yriepoaa, 0JIoBa M CBHMHIA C
KOHIEHTPUPOBAHHON a30THOM KucioToi. OTHOIIEHHE OJloBa M CBHMHLA K BOJAE U KHUCIOTam
HeokucauTesiM. (CocTaBbTe ypaBHEHHS PEAKLIUM).

25. Okcun  xpemuus (V). dusmyeckne u XUMUYECKHe CBoicTBa. B3ammoneicTBue ero c
IIJIABUKOBOM KMCJIOTOM U LIEJI0YaMHU.

26. YrompHas M KPEMHHUEBAs KHUCJIOTHI. DJIEKTPOJIUTHYECKHE CBOMCTBA. CONM 3THX KHUCIOT.
KapOonatel u ruapokapOonatsl. X B3anMHoe npesparienne. Cunukatsl. CTEKIIO.

27. Tlony4yenue KpeMmHusi, oioBa u cBuHIA. Okcuabl U ruapokcuabl onosa (I1) u ceunma (11),
B3aMMOJIEMCTBHE UX C paCTBOPaMH KUCIJIOT U LIEJIOYEH.

28. OOmias xapakTtepuctuka sneMeHToB VA rpynmbsl. A30oT B npupone. IIpomblluieHHBIN ©
1a0opaToOpHBI criocoOkl moyyeHus a3ota. CTpoeHrne MOJIEKYIbI a30Ta.

29. ®uznyeckue U XUMUYECKHE CBOMCTBA a3oTa u (hocdopa.

30. Ammuaxk. IIpomblinuieHHBIH M 1a00paTOPHBIM CHOCOOBI MONy4YeHHUS amMMmHaka. ['opeHue u
KaTaJIMTHYECKOE OKUCIEHHWE aMMMaka. THUMbl KOMIUIEKCHBIX COEAMHEHHUH, 00pa3yeMbIx
aMMHaKOM.

33. Oxcuapl a3oTa. VX KUCIOTHO-OCHOBHBIE CBOMCTBA. B3anmoeiicTBie ¢ BOJOW U pacTBOpaMH
IIEJIOYEH.

34. Asotucras KucCioTa M €€ Coiau. VX OKHMCINTENbHO-BOCCTaHOBUTENIbHBIE CBOMCTBA. Poib
HUTPUTA HATPUS B CIECAYIOIINX PEAKIHAX:

a) KNO; + Kl +H;SOs — L+ NO+....... ;

35



6) KNO; + KMnO4 + H,SO4 — KNO3 + MNSO4 + ... ?

35. A3oTHas KHCIIOTa, €€ T[OJYyYeHHE U OKHUCIMTENIbHbIE CBOWCTBAa. BiaummoneiicTBue
pa30aBIEHHON U KOHLIEHTPUPOBAHHOM a30THON KUCJIOTHI C METAJUIAMHU U HEMETalJIaMH.

36. Comu a3otHOM kucinoThl. WX oOkuciauTenpHble CBOMCTBa. PasnojkeHue HUTPATOB IIpU
HarpeBaHuU.

37. ®ocdop. Ilpuponnsie coemuHeHus. [IpomblnuieHHBIA crocod momydeHus Qocdopa u3
dbochopura. Amrorpornmueckune wMoaudukaruu (ochopa. BzaumoneiictBue docdopa ¢
KUCJIOPOJOM, TAIOTEHAMM, A30THOM KUCIOTOM.

38. Okcuabl pochopa. Dochopusie kucinotel Mx momydenue u cpoiictBa. Conu oprodochopHoit
KUCIOTHL. PacTBopumocTs B Boge. @ocdopHbie yaoOpeHuHs.

36. OO6mas xapakrepuctuka ieMeHToB VIA. Bo3Mo)HBIE CTENEHU OKHUCIEHHS 3JIEMEHTOB
VIA rpynnel B coeauHenusix. Kucnopoa. IlpomblnuieHHblE U J1aOOpaTOpHBIE METOMbBI
nony4eHus. Guznueckre 1 XUMUYECKUE CBOMCTBA.

37. CoenvHeHUsl KUCIOPOJA CO CTENEHBbI0 OKUCIEHUS «-2». Boma. CTpoeHne MONEKysbl BOABL.
Cxema nepekpbiBaHUS 3JEKTPOHHBIX opOuTaineil. [loaspHocTs MOIEKyIbI BOJIBI.

38. CoenuHeHMsl KHCIOpOJa CO CTENEHbIO OKuciaeHus «-1». Ilepokcun Bompopona.
ONEKTPOTUTUYECKUE U OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTRA.

39. Cepa. Amnorponuueckue moaudukamuu. CepoBOaOpOA. IIEKTPOJIUTUUYECKUE CBONCTBA
cepoBoZiopoAHON  KucioTbl. Cynb(uiasl, uX pacTBOpUMOCTh B Bojae. OKHUCIUTENIBHO-
BOCCTAaHOBHUTEIIbHAS XapaKTEPHCTUKA CEPOBOIOPOIA U CYIb(HUIOB.

40. Oxcupapl cepbl. x nonydenue u cBoictBa. CepHHCTas KUCI0Ta. Ee 3JIeKTpoauTHUECKuEe 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA.

41. Cepnas kwucnota. [IpoMbIlIIeHHBIH C€IMOCOO0 TONYyYEHUsI CEpPHOW KHCIOTHI. JlelicTBue
KOHIICHTPUPOBAaHHOW W pa30aBICHHON Cepoil KUCIOTHI Ha MeTawibl. [lpuBecTd mpuMepbl
COOTBETCTBYIOIIUX YPABHEHUN peaKLnil.

42. O6mas xapakrepuctuka VIB rpynnsl. Xpom, BO3MOXHBIE CTENIEHU OKUCIIEHHUS, MTOJI0KEHHUE
B psny HanpspkeHuil. OTHOLIEHHME XpoMa K BOJE, KHCIOTaM-OKHUCIMTENSAM M KHUCIOTaM —
HEOKHUCIIUTENSM, LIEJI0UaAM.

43. Xpom. CrpoeHue »>IeKTpPOHHOH o00on0uku. Puznyeckue M XHUMUYECKHE CBOMCTBA:
B3aMMOJICHCTBHE XpOMa C JIEMEHTapHBIMH OKUCIUTEISAMHU (KHUCIOpOJ, TaJoreHbl, cepa a3or,
BOJIOPOJ).

44. Okcun u ruapokcuna xpoma (I11). x nonydyenue, pacTBOpUMOCTb, CBOMCTBA: aM(pOTEPHOCTb,
OKHUCJIUTEIBbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA.

45. Coenunenus xpoma (VI): okeun xpoma (VI), xpomoBas 1 IBYXpOMOBasi KUCJIOTBI U HX
conu. BzamMHOe mpeBpalieHHME XpoOMaToB U AMXpPOMAaToB. (OKHCIUTENBHBIE CBOMCTBA
JTUXPOMATOB.

46. OOmias xapakrepuctuka sneMeHToB VIIA rpynnsl. Bonopon. ®usnueckue U XUMUYECKHE
cBoiictBa. IIpompbllieHHblE M J1TaOOpaTOpHBIE CHOCOOBI TMosiydeHus. BsaumopeiicTBue c
MeTayuiaMu. PacTBOPUMOCTH B MeTaJlIax.

47. Tanorensl. IlpomblluieHHBIE U J1abopaTOpHbIE CMOCOOBI monydeHus. CpaBHEHUE
OKHCJIUTEIIBHBIX CBOMCTB IaJIOTEHOB HA IPUMEPE PEAKIIMH B3aUMOJICHCTBUS X C BOJIOPOAOM.

48. Xumop. Bo3moxnble cTeneHu okuciaeHus. [lomydeHne Xiaopa B NIPOMBIIUIEHHOCTH U
nabopatopuu. BzaumoseiictBue xiaopa ¢ BOJAOH U LIeI0YaMHU (XOJIOIHBIMU U TOPSIYUMH).

49. CoenuHeHus TaJOreéHOB C BOAOPOAOM. l'aloreHBONOpOAHBIE KHCIOTHL. l3MeHeHue
BOCCTAHOBUTENBHBIX CBOMCTB TraJIOTeHUI-UOHOB B psay F — I

50. T'anoreHBO1OpOJHBIE KUCIOTHL. MI3MeHeHHe 3IeKTpouTHYeCKuX cBoicTB B psiny HF — HCI —
HBr — HI. IlnaBukoBas kucnora. Ee B3aumoneiicTBie ¢ KPEMHHEM U €70 COCTMHEHHUSIMHU.

51. Kucnopoaconepxaiine coeIMHEHUS TaJOT€HOB: OKCUbI, KUCIIOTHI, coiu. VX nomyueHue.

52. Kucnopoaconepxamme KHCIOTHI Xjopa. WX Ha3BaHMS. OIEKTPOJUTHYECKHE U
OKHCIIUTEIbHBIE CBONCTBA.
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53. Conu KHCIOPOICOAEP AIIMX KHUCIOT XJIOpa: THIOXJIOPUT KajbIlUs (XJIOpHAs HW3BECThH),
xjopaT Kanus («OeprosieToBa CONb»), MEpPXJopaT aMMOHMA. VX moiydeHue, CBOWCTBA W
MPUMEHEHHUE.

54. Mapranen. CtpoeHHe 3JIEKTPOHHON 000JI04KH. BO3MOKHBIE CTENEHH OKHCICHUs. B uem
MpPUYMHA CIIOCOOHOCTH MapraHiia 00pa3oBbIBaTh COCTUHEHUS C PA3HOI CTENIEHBIO OKUCICHUS?
55. ®usuyeckue M XMMHYECKHE CBOWCTBa Mapraniia. OTHOIIEHHE MapraHiia K KHCJIOpPOY,
rajioresam, cepe, BoJie, paCTBOpaM KHUCJIOT.

56. Hanmcarp ypaBHEHME pEaKUUM IMOJY4YEHMs TMJIpoKcuaa MapraHua. Kaxumu
JNEKTPOIUTUYECKUMU M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIMU CBOWCTBAMHU 00JIaJ]aeT 3TOT
rugpokcua. OTBET MOATBEPAUTh COOTBETCTBYIOIIMMU YPABHEHUSIMU PEAKIIHA.

57. OnucaTh OKMCIUTENIBbHBIC U BOCCTAaHOBUTENbHBIC CBOMCTBAa okcuaa mapranmna (1V). OTser
MOATBEPAUTH COOTBETCTBYIOIIUMHU YPABHEHUSIMU PEAKLIUM.

58. OnucaTh OKHUCIUTENIBbHBIC U BOCCTAHOBUTENBbHBIC CBOMCTBAa okcuaa mapranma (VI). OTser
MOATBEPIUTH COOTBETCTBYIOIIUMHU YPABHECHUSIMU PEAKIIUM.

59. OkxwucnurtenbHble CBOWMCTBa TIepMaHraHata kKanus. HamucaTe ypaBHEHUS peakIui
BOCCTAaHOBJICHUS IIEpPMaHraHaTa Kajaus HOAMJIOM Kajlus B KUCJIOW, IIEIOYHOM M HEUTPaIbHON
cpenax.

60. «bnaropoansie ra3p»y. CTpoeHHE JIEKTPOHHON 000J04ku aToMoB. Du3nyeckue CBOICTBA.
[Tomyuenue u npuMeHeHHE «OIarOPOIHBIX Ta30BY.

61. CoenuHeHusi «OIaropofHbIX ra3zoB» ¢ ¢rTopoM U Kuciaopomom. CpoiicTBa (TOPHIOB U
OKCHUJIOB KCEHOHA.

62. DneMeHTHl «ceMeicTBay xene3a. CTpoeHHue >IEeKTPOHHOH 000JI04KHM aToMOB. Bo3moxHBIE
cTerneHu okuciaeHus. JloMeHHslit rpouecc. YyryH u crans.

63. dusznueckne M XUMHAYECKHE CBOMCTBA »ejae3a, KoOanpbra W Hukend. OKHCIEHHE XKeje3a
KHCIIOPOJIOM BO31yXa B MNPUCYTCTBUM Biaru. llonoxeHue MeTaisioB B psAy HaIpsSKEHUH.
B3anMonelicTBre UX ¢ BOJOU U KUCIIOTaMU.

64. Oxcuapl W THAPOKCHABI JKene3a, KobanmbTa W HHUKeNsd. PacTBOpUMOCTE B BOJe.
ONEeKTPOJIUTHUECKAass  XapaKTepUCTHKa M OKUCIHUTEIbHO-BOCCTAHOBUTENbHBIE  CBOWCTBA
COeIMHEHUH MeTaoB co creneHsmMu okucnenus |1 u 1.

65. DneMeHThl TOATpYNIbl TMIATHHBL. OCOOEHHOCTH (U3HUYECKUX M XHUMHYECKUX CBOMCTB.
[lony4yeHnue u npuMEHEHUE TIATUHBI.
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[punoxenue 2.5
[Tpumep 3x3ameHaImoHHOro Omsera 3a 1 cemectp

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMST POCCUNCKOM ®EJIEPALINA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA30BATEJIBHOE VUPEXJIEHUE BBICHIETO

OBPA30BAHI
«MOCKOBCKHI HOJII/ITEXHI{'I‘IECKI/II‘/‘I YHUBEPCUTET»
(MOCKOBCKHMHU ITOJIMTEX)

DakynbTeT XUMHYECKOT TEXHOJIOTHH 1 OHOTEeXHOJIOrHH, Kadeapa «O0Imas 1 HeopraHudeckas XUMHUsD)
Jucnummaa «O0mas 1 HeOpraHUIecKast XUMUSD»

Oo6pasoBarensHas nporpamma 18.05.01 «XuMudeckas TeXHOIOTHS YHEPTOHACHIICHHBIX MATEPUAIOB U U3EIU»,
crieraIu3alys «ABTOMaTH3MPOBAHHOE IIPOU3BOJICTBO XMMUUECKHX MPEATIPUATHID

Kype 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1.

Tun ruGpuansanuu opouTaneit aroma OepruIUS B MOJIEKYIIE XJIOpHIa OepHILTHsL. . .
Sp

sp?

sp®

sp’d®.

MC)KI[y MNPEAIOKCHHBIMHA BCUICCTBAMU HE UACT 1O KOHIA pCaKIUA. . .
KHCO3+NaOH—;

K>S04+Na,COs3—;

Na,CO3+CH3;COOH—;

MgOHCI+HCl—.

CymMMa CTeXHOMETPUYECKUX K03 PHIMEHTOB B ypaBHeHHH peakuuu: Al+O,— paBHa...
6,

8,

9,

11.

Tpex3apsiaHbIi KATHOH META/INIA ... HMeeT KOHUTypawuio BanentHoro ciros 3d%4s’,
Al,

Sc,

Ti,

Y.

FI/II[pOKCI/II[ HHKEIIS B CTEIICHH OKHCICHHS +2 B OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX peaknuiax u

peakusx oOMeHa MPOsBIIIET COOTBETCTBEHHO CBOMCTRA. ..
BOCCTAHOBHTENIbHbIE, OCHOBHBIE;

OKHCITUTEIHHBIE, OCHOBHBIE;

BOCCTAHOBHTENbHbIE, aM(OTEPHBIE;
OKHCITUTEIFHBIE U BOCCTAHOBHUTEIIHHBIC, OCHOBHBIC.
B pesynbrare peakuuu Cly+H,O—mnonyuaerces. ..
CHITbHAS KUCIIOTA,

cinabast KUCJoTa,

CHJIbHAS U cj1a0ast KMCIIOoTa,

JIB€ CUJIbHBIX KHUCIIOTHI.

CynbduTt HaTpus B pacTBOpax...

MOZBEPTaeTCs MOJIHOMY THAPOIH3Y;

MOJBEPraeTcs TUAPOIU3Y MO KATHOHY;
THJIPOJIU3YETCS TI0 aHUOHY;

HE TMOABEepPraeTcsi TUAPOIIN3Y.

CreneHb OKHMCIIEHUS a30Ta B a30TCOAEPKAILEM IPOAYKTE TEPMUUECKOTO Pa3sIOKEHUSI HUTpaTa



1)
2)
3)
4)

1)
2)
3)
4)

10.

1)
2)
3)
4)

cepebpa
0,
+2,
+4,
+5.
B ypaBuennu peakuun: PHHNO3;+H,0—NO+... cymma crexnomerprueckux k03hHUmeHTos
paBHa...
15,
16,
17,
18.
['eomeTpus monekynsl propuaa 6opa...
JIMHENHas,
TPEYTOJIbHUK,
TETpa’Ip,
OKTadIp.
3amaua 1. Cxonbko rpamm conbl (Nap;COs3) motpebyercs sl yeTpaHeHHs! )KeCTKOCTH B 10
J1 BOZIbI, HACHIIEHHOH cynbdaTom Kambiws npu 200C, ecu pacCTBOPUMOCTB IOCIIEAHETO paBHA 2
r/n?

3angava 2. Onpeznenute, OyleT JIM MPOTEKAaTh CaAMOIIPOU3BOJILHO PEAKIIHSI, IPOTEKAIOIIast
o cxeme: Al +Ca0y—Cagoy+Al2O3), TpH cTaHAAPTHBIX YCIOBUAX U pu Temneparype 1200K.

Y1BeprkaeHo Ha 3acenanny kadenpsl «Xumonorex» «30» aBrycra 2020 r., mporokon Ne 7.

3aBenyuiuii kadenpoit «Xumbuorex» / 1.B. Apramonosa/
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[Tpumep 3x3amMeHAITMOHHOTO OMJIeTa 3a 2 CEMECT]
MWHUCTEPCTBO HAYKH U BBICILIETO OBPA30BAHUS POCCUICKOM ®EIEPALIMN
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIIIETO
OBPA30OBAHUS
«MOCKOBCKHH MOJUTEXHUUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

DakynbTeT XUMHYECKOI TEXHOJIOTHH 1 OHOTeXHOJIOTHH, Kadeapa «O0Imas 1 HeopraHudecKas XUMHUsD)
Jucrmmmaa «O61mas 1 HeopraHm9IecKas XUMHUSD)

Oo6pasoBarenpHas nporpamma 18.05.01 «XumMudeckasi TEXHOJIOTHS SHEPTOHACHILICHHBIX MATEPUAJIOB U U3EIIUiD»,
CrieLaIu3alys «ABTOMaTH3HPOBAHHOE POU3BOJICTBO XUMUUECKHX MPEATIPUATHID

Kype 1, cemectp 2

1. Oxcuapl v ruapokcuabl dneMenToB IVA rpymmsl (yriaepon - cBunelr). Crioco0bl HOTyYeHHs
Du3nyeCcKue 1 XUMUYECKHE CBOMCTBA.

2. ®ochop. Annorponnsie Moaudukanuu Gocdopa 1 ux cBoicTBa. [IpOMBIILIEHHBIH cl10c00
nony4enus ¢pochopa u ero npumeHenue. Bzaumopeiicteue pocdopa ¢ kuciopomom u
xiopom. Xmopuasl ocdopa (PCl; u PCls), ux B3aumoaelicTBIE ¢ BOIOM.

3. Xuopua HATPUS — HATPHI — THAPOKCHJI HATPHs — KapOOHAT HATPHsi — XJIOPH] HATPHSI.

4. CKOJIBKO TPaMMOB OPTOOOPHOMN KHCIIOTHI TIOIYIHUTCS TIPH OKKUCIIeHHH 6opa B 120 r a30THOI
kucIoThl ¢ coaepxkanneM HNO3 55% macce.?

YTBepikaeHo Ha 3aceqanuu Kapeapsl «Xumouorex» «30» aprycra 2020 r., mpotokon Ne 7.

3aBenymuit kadenpoi «Xumbuorex» / 1.B. Apramonosa/
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