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1. Ileau ocBOEHMSI JUCHUIIMHBI

K ocHOBHBIM 1eJISIM OCBOCHHS TUCHUILUIUHBI «OOIas U HEOpraHWYECKas XUMHS» CIETYyeT
OTHECTH:

- TOATOTOBKA CTYACHTa K JCSITEIbHOCTH B COOTBETCTBUHM C  KBATH(DHUKAIIMOHHON
XapaKTEPUCTUKOMN OakagaBpa 1o HaIlpaBJICHUIO,

- (hopmupoBaHUE OOIIETEXHUYECKUX 3HAHUN U YMEHH 110 TaHHOMY HalpaBICHUIO;

- IeJICHANpPaBJICHHOEC TpPUMEHEHHE 0a30BBIX 3HAHWKW B 00JacTH OOmIed W HEOPTaHHMYECKOM
XUMHH B TPOPEeCCUOHAIBHON 1eATeIHbHOCTH.

K ocHOBHBIM 3aJa4aM OCBOCHHS NUCHMUIUIMHBI «OO0MIas ¥ HEOPTaHWYECKass XUMHS» CICIyeT
OTHECTH:

- Pa3BUTHE NPAKTUYECKUX HABBIKOB IO BOIMPOCAM, CBS3aHHBIM C TPUMEHEHHEM OCHOBHBIX
XUMHYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKAHMUS XUMUIECKUX PEAKITUil;

- (GopMHpOBaHHE HABBIKOB HCCIICIOBAHUS XWMHUYECKOTO BO3JICHCTBHS Ha MPOMBINIJICHHBIC
0OBEKTHI.

2. Mecto nucuunjuHbl B cTpykrype OOII 6akanaBpuara

Huctummaa «OO0mas U HeopraHudeckas XUMHUS» OTHOCUTCS K YHCITYy Oa30BBIX YUEOHBIX
JTUCIUTIIMH YacTH MaTeMaTHYeCKUX U ecTecTBeHHOHay4yHbIX aucnumummH OOIl  OakamaBpuara.
OcBoeHre 3TOM TUCHUIUIMHBI JaeT 3HAHMS, MO3BOJISIONIME ONTHMHU3UPOBATH YCIOBHS TMPOBEICHUS
XUMHYECKHUX PEAKIUA U XUMHUKO-TEXHOJIOTHIECKUX MPOIECCOB, ONTUMU3UPOBATH MOJA00p PEareHTOB U
pacTBOPHTEINICH, OLICHUTh BO3MOXKHOCTH pa3leJICHUSI CMECE BEHIEeCTB I TOJYYCHHS TpPeOyeMbIX
pe3ynbTaToB. OTUM OOYCIOBJICHA BaKHEHIIAs PO XWMHUU B OOIIETEXHHYECKOH TOJTOTOBKE
OakajgaBpOB Pa3IMUYHOTO MTPOQUIIS.

HMuctumimaa  «OOmass #  HEOpraHW4YecKas XUMHS»  B3aMMOCBS3aHA  JIOTUYECKH U
COZIEPKATEIHLHO-METOANYECKH CO CIAEAYIOMMMU JucUUIUIMHAMU 1 nipakTukamu OOIT:

B 6a30601i yacmu Broka 1 «/Qucyuniunvt (Mooynu)y:

- Oprannyeckasi XuMus;

- OU3UKO-XMMHUYCCKHIE METO/IbI aHAIN3a;

- Ou3nyecKas XUMHSI,

- OU3HKa;

- MarepuanoBeneHue;

- be3onmacHOCTh )KU3HEICATCILHOCTH;

- DKOJIOT .

B sapuamuenoii uacmu Bnoka 1 «/[ucyuniunst (MoOyau)»:

- X¥IMUS ¥ TEXHOJIOTHUS TTOJTMMEPOB;

- X¥MUS ¥ TEXHOJIOTHUS OMOMETUITMHCKUX U (DapMaIleBTUIECKHX MaTepUasoB.

3. IlepedeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4YeHUs MO JUCUHUILIHHE, COOTHECEHHbIE ¢

IUIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOEHHUsI 00pa30BaTeIbHON MPOrPaMMbl.

B pesympraTe OCBOEHHS JUCHUIUIMHBI Yy oOOydamommxcs (HOPMUPYIOTCS — CICTYIOIINE
KOMIIETEHIIMM ¥ JOJDKHBI OBITh JOCTUTHYTHI CIIEAYIOIIME pPe3ylbTaThl OOy4YeHHUS KakK JTar
(hopMHUPOBaHKS COOTBETCTBYIOIINX KOMITCTCHITHI:

B pe3yiabTarte ocBOeHust
00pa3oBaTeJIbHOI MPOrpaMMbl
o0yuaronuiics 10/:KeH 00J1a1aTh

Kon
KOMIIeTeHIIHH

[epeyens NJIAHUPYEMBIX Pe3yJILTATOB 00yUeHMUsI
Mo JUCHUTLINHE




OIIK-2

CIIOCOOHOCTBIO UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHaY‘-IHBIX
JUCIIUTIINH B
npodeccroHanbHOM
JESITebHOCTH, IPUMCHSTh
METOAbI MATECMATUYCCKOT' O
aHaJIM3a ¥ MOJICIIMPOBAHHUS,
TEOPETUYECCKOTO U
AKCICPUMEHTATBHOTO
HCCIEAOBAHUS

3HATb:
- OCHOBBI CTPOCHHA aTOMOB H MOJICKYJ, TCOPHUU
XUMHYECKOM CBSI3M B COCAUHEHHUSIX PA3INIHBIX

THUIIOB, CTPOCHUC BE€IICCTBa B
KOHACHCUPOBAHHOM COCTOsIHHUU, OCHOBBI
XHUMHYSCKOM TEPMOANHAMHKH, METOJ0B

OMHMCaHUsi  XMMHYECKOTO  paBHOBECHS B
pacTBoOpax 3JIEKTPOJIUTOB, THAPOJIM3a COJEH,
OCHOBBl XHMHMYECKOW KHWHETUKH, XUMHUYECKHE
CBOMCTBA  3JIEMEHTOB  PAa3IW4HBIX  IPyNI
[lepuoanueckol CUCTEMBI M HMX COEAUHEHMH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLNU,
CTpOEHUE 51 CBOMCTBA KOMIUIEKCHBIX
COeIMHEHNM];

YMeTh:

- ONpenensaTh IO CHPaBOYHBIM  JIAHHBIM
SHEPTreTUYECKUE XAPAKTEPUCTUKH U TE€OMETPHUIO
MOJIEKYJI, TEPMOJUHAMHUYECKHE XapaKTEPUCTUKH
XUMUYECKUX peakuuii, BeauuuHbel pH wu
XapaKTEPUCTUKHA JTUCCOLMALUH SIJIEKTPOJIMUTOB,
MPOBOJIUTH PAcCUeThl KOHLIEHTpALM PacTBOPOB
Pa3IMYHBIX COEUHECHUI;

BJIA/IETh:

- HaBbIKAMH BBIIIOJIHEHUS OCHOBHBIX
XUMHYECKHX JIA0OPATOPHBIX OTEPAIHii;

- MpaBwJIaM# 0€30MacHO padOThl B XUMHUYECKON
nabopaTtopuu;

- Merogamu onpenenenuss pH pactBopoB u
onpeJieleHus] KOHLIEHTPAIlMU B PaCTBOPAX;

- METOJaMHU CUHTE3a HEOPTAHUYECKUX
COCIMHECHUM.

OIIK-3

CIIOCOOHOCTBIO MCHOIB30BaTh
OCHOBHBIE €CTECTBEHHOHAY4YHBIC
3aKOHBI /111 IOHUMaHUs
OKPY>KaIOILEro MUpa

U SIBJICHUU NIPUPOJIBI

3HATh:
- COCTaB, CTPOCHHE M XUMUUYECKHE CBOMCTBA
OCHOBHBIX HpOCTBIX BCIICCTB U XUMHNUYCCKUX
COCIMHECHUH, CBSI3b CTPOCHUS BEIIECTBA U
HpOTeKaHI/I}I XUMHNYCCKUX HpOI_IeCCOB;

yMeTh:

- yCTaHaBHI/IBaTI: B3aUMOCBS3U MG)KI[y
CTPOCHHEM BEIIECTB M MX MPEBPAIICHUSIMHU B
HeOpFaHI/I‘-IGCKI/IX cucremax Hjist pastquIx
a1eMeHTOB [lepuoandeckoil CUCTEMBI;

- UCIIOJIb30BaTh HpI/IHI_[I/IH HepI/IOI[I/I‘IHOCTI/I nu
[Tepuoanueckyro cucTemy sl IpeIcKa3aHms
CBOfICTBa HpOCTBIX N CIIOXHBIX XUMHNUYCCKUX
COCAMHEHHUI U 3aKOHOMEPHOCTEN B MX
H3MEHEHUU,

BJIAJIETh:

- TeOpeTI/I‘IeCKHMI/I METOAaMU OIIMCAaHUA CBOI>'ICTB
MPOCTHIX M CIIOKHBIX BEIIECTB HA OCHOBE
3JIEKTPOHHOTO CTPOSHUS X aTOMOB U
nojoxxeHus B [lepuognyeckon cucreme




XUMHNYCCKHUX 3JICMCHTOB.

OK-7 Cnoco0OHOCTBIO K 3HATH:
caMOoOpraHu3aIuy U - 3aKOHOMEPHOCTH U3MEHEHUS (PU3UKO-
caM000pa30BaHUIO XUMHYECKHX CBOMCTB IMPOCTHIX U CIIOKHBIX

BEIIECTB B 3aBUCHMOCTH OT MOJIOKECHUS
COCTaBJIIONINX UX JIEMEHTOB B
[Iepuonnueckoi cucreme;

yMeThb:

- paboTaTh ¢ XUMUYECKHMHU PEaKTUBAMH,
POCTEHIIINM JTa00PaTOPHBIM XUMHYECKHM
o0opynoBaHUEM;

- 0popMITATE pe3yIbTaThl SKCIEPUMEHTAIBHBIX
U TEOPETHYECKUX padoT, POpMyIUPOBATH
BBIBO/JIBL.

BJa/1eTh:

- METO/IaMH TIOMCKa XMMUYecKol HH(popMannu ¢
MCTIOJIb30BAHUEM PA3IMYHBIX UCTOYHHUKOB
(crIpaBOYHBIX, HAYYHBIX ¥ HAYYHO-TIOTYJISIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTEpHETA).

4. CTpyKTypa M cojep:KaHue JNCUUIINHbI

OO11ast TpyTOEMKOCTh TUCIMIUIMHBI cOocTaByisgeT 4 3aueTHble eauHullpl (144 akageMHYeCKHX
yaca, U3 HUX /2 4aca — caMOCTOATENIbHAsE paboTa CTYyAEHTOB) Bce B mepBoM cemecTtpe. CTpyKTypa u
coJiepKaHue JUCIHUIUIMHBL «O0IIast 1 HEOPraHUYECKas XUMUS» TI0 CPOKAM U BHJIaM PaOOThI OTPAKEHBI
B [Ipunoxenun 1.

Jlexuuu — 2 yaca B Henento. Beero 36 vacos.

JlaGopaTtopHubie paboTsl — 2 yaca B Heneno. Beero 36 gacos.

dopMa KOHTPOJISL — DK3aMEH.

PA3JIEJI 1. OBLIASA XUMUSA
Tema 1. OcHOBHBIE 32aKOHBI XUMUH

3aKOH COXpaHEHMsI MaTepHUH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH SKBUBAJICHTOB. ['a30Bble
3aKOHBI. 3akoH ABorazpo, Yucno ABoraapo, EnquHuiibl U3MEpeHUs: aTOMHBIX U MOJIEKYJISIPHBIX Macc.
[IpMeHeHre OCHOBHBIX 3aKOHOB XMMHHU K KOJJMYECTBEHHBIM pacueTaM 10 YpaBHEHUSIM PEaKIUu.

OCHOBHBIE KJIAaCChI HEOPTraHWYECKUX COCIUHEHUMN: OKCHJbI, OCHOBAHUS, KHUCIOTHI M COJIU.
OcCHOBBI HOMEHKJIATypbl XUMHUYECKHX COEIUHEHUH.

HekoTopsie METOIbI UX MOTYYCHHS, 0COOEHHOCTH XUMHYECKUX CBOWCTB.

Tema 2. CTpoeHue 3J1eKTPOHHOM 000/10uKku aToma. [lepuoauveckuii 3aKoH
JI.M. MenaesieeBa

Ctpoenne aroma 1o bopy. KopnyckynsapHo-BOJIHOBBIE CBOMCTBA MaTepuu. Y paBHeHue [lnanka.
[Tpunun HeonpenenenHoctu. Y pasuenue lllpenunrepa u BOTHOBBIE (DYHKIIUH 3JIEKTPOHOB.

KBantoBbrie umncia. ['71aBHOE KBAaHTOBOE YHMCIO. OJHepreTudeckue ypoBHU. OCHOBHOE U
BO30YXJIeHHOE cocTossHuEe aTtoma. OpOWTalbHOE KBAaHTOBOE YHCIO. JHEPreTHMYECKHe IOAYPOBHH.
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dopMa aTOMHBIX opOuTaneii. MarHMUTHOE€ KBAaHTOBOE 4YHCIO. ATOMHBIE opOuTanm. OpueHTaIus
aTOMHBIX opOuTaineit B mpoctpancTBe. CriuH 3nekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

[IpaBuno Ilaynmu. MakcumanbHOE KOJHWYECTBO SJIEKTPOHOB HA HHEPreTUYECKOM YPOBHE,
MOJlypOBHE M aTOMHOM opOutanu. IIopsiok 3amosiHeHus] SHEPreTUYeCKUX YPOBHEW U MOAYpOBHEH B
MHOTO9JIEKTPOHHBIX artomax. IIpasuno I'yama. S-, p-, d- m  f- osmementsl. Mx pacmonoxenue B
nepuoanueckon cucreme [I.1. Menneneesa.

[lepuoanueckuii 3akoH U niepuoandeckas cucrema aiemeHtoB J[. Y. Menneneesa. [lepuoast u
rpynmnbl.  CTpoeHHE TEepPUOIUYECKOM CHUCTEMBI W CTPOCHHE JJICKTPOHHOW OOOJOYKH aroma.
DJEeKTPOHHBIC aHAJIOTH. BajeHTHbBIC AJIEKTPOHBI y S-, P-,d- u - 31eMeHTOB. ATOMHbBIC apaMeTphl.
ATOMHBIE W HMOHHBIC paIUyChl. DHEprus MOHM3ALMU (MOHM3ALMOHHBIA moTeHIMand). CpoacTBO K
JNEKTPOHY.  DJIEKTPOOTPULATENBHOCTh. [lepHOIMYHOCT, B M3MEHEHMHM AaTOMHBIX I1apaMETpPOB H
XMMHYECKHUX CBOMCTB 3JIEMEHTOB.

Tema 3. XumMnueckasi CBSI3b U CTPOEHHE BellleCTBA

Tunel xumuueckoil cBs3u. KoBaneHTHass Xumudeckash CBsizb. OOIIas SIEKTpOHHAs Mmapa.
[TpaBumno oxrera. Meron BasieHTHBIX cxeM (BC). Duepreruueckas quarpamma o0pa3oBaHUS MOJICKYIIbI
Bojopona. llepekpriBaHme SIEKTPOHHBIX 0OnakoB. J[nwHa cBs3u. CBOHCTBA KOBaJCHTHOW CBSI3H:
HACBIIIAEMOCTh, HAIPaBJICHHOCTh M MOJAPHOCTh. [[UIONBHBIA MOMEHT CBS3U. JMMOJIBHBIII MOMEHT
MoOJieKyJbl. MoHHas CBsI3b, KakK MPEEIbHBIA Clydaidl MOJSPHOM KOBAJIEHTHOM CBA3U. ATOMHBIE W
HOHHBbIE paanychl. CTPyKTypa MOJEKYJIbl U €€ 3aBUCHUMOCTb OT CTPOEHUSI BHEIIHETO 3JEKTPOHHOTO
YpOBHS aToMOB. HampaBieHHOCTh KOBaJICHTHOW CBsi3M. BasieHTHple yrubl. ['mOpuwmmsarus cCBs3eil.
'mOpuaN3anKs aTOMHBIX OpOMTasell IIEeHTPAILHOro aToMa  THma SP, SP2, SP° H CTpYKTypa MoJeKyi
Ax2, Ax3, Axas.

Kpatnsie cBsi3u; 6- u - cBsi3u. JJoHOpHO-akIenTopHas cBsi3b. BogopoaHas cBs3b. OcoOeHHOCTH
METaJUIMYECKON CBSI3H.

Tema 4. Tepmoxumusi. OCHOBbI XUMHYECKOIl TEPMOAUHAMHMKH.

Onepretudyeckue d3(dekTsl mporeccoB. CHCTEMBI, COCTOSHHUS W (PYHKIIUH COCTOSTHUSI.
TepmoaunaMuyeckue mnapameTrpsl. BHyTpeHHsss sHeprusi, paboTa, TemnoBod 3(QexT xumuyeckon
peaknuu. IlepBwii 3akoH TepMoaMHAMHUKH. OHTanbnus. CraHaapTHas DSHTAIBNHS 00pa3OBaHM
CJIOKHOI'O BELIECTBA.

3akoH ['ecca u ciencrBus u3 Hero. lIpuMeHeHue WX Ui pacdeTa SHTAIBIHUN XUMUYECKHUX
peakiuii U Gpa3zoBBIX MPEBPALICHHA.

Tema 5. XumMnyeckasi KHHeTMKAa U paBHoBecue. KaTanus.

Ckopocth xummuueckoi peaknuu. Cucrema, (asza, komrnoHeHT. CHCTEMbI TOMOTCHHBIE U
reTeporeHHbple. ['OMOTeHHBIE pPEAaKUUU. 3aBUCHUMOCTh CKOPOCTH pEakIMM OT KOHIIEHTPAlUH
pearupyromux BeulecTB. BiausiHue NaBieHUs HAa CKOPOCTb ra3OBbIX peakiuil. 3aKOoH JEUCTBHS Macc.
Cranuu, onpenensiomuye CKOpocTh nporecca. BinsHue temneparypsl Ha CKOPOCTh PEaKIMU. DHEPrus
akTUBaMu. YpaBHeHue Appenunyca. TemnepaTypHblii koa¢duireHT ckopoct peakiuu Bant-T'odda.

I'eTreporennsie peakuu. 3aBUCUMOCTh CKOPOCTH T€TEPOTCHHBIE pEAKIHUH. 3aBUCUMOCTD
CKOPOCTH T€TEPOTCHHOW PEaKIUU OT KOHIUEHTpAIlMU pEearupyrolnux BellecTB. BiusHue moBepXHOCTH
pasnena da3 u nuddy3us.Katanns roMOreHHbIN U TeTEpPOreHHBIN. MeXaHnu3M JIEUCTBUS KaTaln3aTOPOB.
WNuruburopsl. Llennsie u poroxumudeckue peakiun. Peakiuy odpaTumMelie 1 HEOOpaTUMBIE.

XHWMHYECKOE PaBHOBECHE B TOMOTE€HHBIX M I'€TEPOreHHBIX peakiusax. KoHcTaHTa paBHOBECHSI.
Ycnosus cmenienus pasHosecus. [Ipunnun Jle- [llatense.

Tema 6. PacTBopbl. DJIeKTPOIUTHYECKAS TUCCONMALMS

OO01mas xapakTepucThKa U KiacCuUKaIUs pacTBOPOB. Poiib pacTBOPOB B MPUPOJIE M TEXHHKE.
Bona u BoaHbIE pacTBOPHI, HEBOAHBIE pacTBOPHI. OnpeneneHrne naeanbHOro pacTeopa.

CocraB pactBopoB. CrmocoObl BBIpaXEHHsI COCTaBa pacTBOpPoB. PactBopumocTh. PacTBOpEI
HEHACBIIICHHBIC, HACBHIIICHHbIE W IIEpEHAChIIICHHbIE. BinsgHMe Temmeparypsl Ha pPacTBOPUMOCTH
TBEPJOTO BeUIeCTBa U XKUAKOCTH. CosibBaTalUs U TUApaTalMsl. DHTAJBIINS PACTBOPECHHUS.

DNeKTponuTHIECcKas qucconuanus. PacTBopsl anekTponuToB. Teopus ruaparanuu B mpoueccax
AIEKTPOJUTUYECKON auccorranuu. CTeneHb 3IEKTPOIUTHIECKON AUCCOUUALMKN U €€ 3aBUCUMOCTb OT
paznuuHbiX (akTopoB. CunbHble U cialble  ANIEKTpoiuThl. KOHCTaHTa 3IEKTPOIUTHYECKON
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JTUCCOIMAITMU  CTa0BIX SJIEKTPONMTOB. 3aKoH pa3BeneHus (pazbabienus)  OctBanbaa. CulbHBIC
anekTponutThl. Kaxymasics crenenp nucconuanuu. [loHstne 00 axkTHUBHOCTH;, KO3(QUIueHT
aKTUBHOCTH. KUCIOTBI, OCHOBaHHS M COJU C TOYKH 3PEHUS IJIEKTPOJUTUYECKONM TEOPHUH PAaCTBOPOB.
AM(pOTEPHOCTD.

ONeKTponuTHYecKass auccounanus Boabl. MoHHOe mpousBeneHue Boabl. KoHueHTpanus
MIPOTOHOB M HMOHOB THAPOKCUJIA B HEWUTPAIbHBIX, KUCJIBIX W IIEJIOYHBIX pacTBopax. BomopomHsiii
nokazarenb pH. KucioTHo-ocHOBHBIE MHIUKATOPBI, pH-MeTphI.

Peakuuu nonHoro oomena. I'maposus.

NonHO-00MEHHBIE peakIuu C O00pa30BaHWEM MaJOPAaCTBOPHUMOTO BEIIECTBA, CJIA0OTO
anekTposuta. [IpousBenenue pacTBOPUMOCTH.

I'maponus coned. CrteneHb W KOHCTaHTa Tuapoiusa. CryneHYarslid Tuaposu3. BimsHue
TEeMIIepaTypbl U KOHLIEHTpAIlUU Ha CTeneHb ruaponnsa. M3amenenne pH pactBopa ripu ruaposnuse.

Tema 7. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH

[lonaTtue o peakuusax OKHUCIEHHUsI-BOcCTaHOBIeHUs. CreneHb okucieHus. OKUCTUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA IMPOCTBIX M CJIOXKHBIX BEIIECTB.  BaxHeillne OKHUCIUTEIN U
BoccTaHOBUTENU. COCTaBICHUE YPABHEHHUI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

Tumel  OKMCIUTENBHO-BOCCTAHOBUTENIBHBIX pPEAKUUN. 3aBUCUMOCTh COCTaBa IPOAYKTOB
OKHCJICHUS U BOCCTAHOBJIEHUS OT YCJIIOBHI MPOBEICHUS PEAKIIUH.

DJIEKTPOXUMHUYECKH e NMPOLecChl

B3auMoCBA3p  MEXAY  DJIEKTPOXMMHUYECKMMH U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIMU
npoueccamu. ['allbBaHUYECKUU DJIEMEHT, TrajbBaHUYECKas Iapa. XHUMHUYECKHME HMCTOYHUKH TOKa.
["asibBaHMYECKHE AIEMEHTBI U AKKYMYJIATOPBI. TOIIMBHBIE 37IEMEHTHI.

Onektponu3. 3akoHsl Papanes. [locinenoBarenbHOCTh BOCCTAHOBIEHUSI KATUOHOB U OKUCJICHUE
AHUOHOB TIPU CIIOKHOM COCTaBE€ 3JIEKTPOJIUTA. DJIEKTPOJIU3 C PAaCTBOPUMBIM aHOAOM. lIpumeHneHue
anekTposn3a. CTaHAApTHBIA SJIEKTPOAHBIN MOTeHUMaN. BomoponaHelii 3nexTpon. Psan HanpspkeHuit.
9. /1.C. ranpBannyeckoro snemeHTa. CTaHIapTHBIE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE MOTEHIINABI U
MPUMEHEHHUE HX JUIsl OINPEICICHHUS BO3MOXHOCTH MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

Tema 8. KommniekcHble coeTMHEHUs

OCHOBHBIE TIOJIOKEHUS KOOPAMHALMOHHOM TEOpUU CTPOEHUS KOMIUIEKCHBIX COEJUHEHUHN.
XuMHUYecKasi CBs3b B KOMIUIEKTHBIX COEIMHEHHUSIX. JJOHOPBI M aKIENTOPhl AJIEKTPOHOB. 3aBUCUMOCTD
KOOPJMHAIIMOHHBIX CBOMCTB LIEHTPAJIHLHOTO aTOMa OT CTPOECHHMSI €r0 ANEKTPOHHON 0007104KHU. JIuranapl.
Koopaunamuonnoe uncino. HoMeHkaTypa KOMIUIEKCHBIX COEIMHEHUMN. DIEKTPOIUTUUECKNE CBOMCTBA
KOMILUIEKCHBIX COSAMHEHNM. JluMcconmalus KOMIIEKCHBIX HOHOB. KoHCTaHTa HECTOHKOCTH.

Tema 9. O6mue cBoiicTBa MeTa/I0B. CIi1aBbI

OTHOCuTENbHAs PAcCHpPOCTPAHEHHOCTh METAUIOB B MPUPOJIE M BaKHEHIIME BHIBI PYA.
OcHOBHBIE METO/BI MOTYUYECHUS] METAIIOB U3 PYA: THAPOMETAIUTYPTUYECKHUE, TUPOMETAIUTYPIrHUECKUe U
AIEKTPOMETAIITYPrUYECKHE.

OcobeHHOCTH CTPOEHUS B (PU3MUYECKUX CBOWCTB METAIIMUYECKUX MAaTEPUAIIOB.

XyUMHUYeCcKHe CBOMCTBA MeETa/uioB. B3amMojelicTBHE METaUIOB € HEMETalllIaMH, BOJIOM,
pacTBOpaMH KHUCIJIOT U LIET0YeN. XMMUYECKHE CBOMCTBA OKCUJIOB U THJIPOKCHIOB METAJUIOB.

PA3JIEJI 2. HEOPTAHUYECKAS XUMUA
Tema.l. IlepBasi rpynna Ilepuoanyeckoi cucTeMbl
lenounbie MeTasbl (1A rpynna)

CrtpoeHue »JIEKTpOHHOW 00009kHM aTomoB. [lonydyeHue MIENOYHBIX METAUIOB W MX
IIPUMEHEHHUE.

Ocobennoctu ¢usuueckux cpoicTB. OOmas xapaKTEepUCTHKAa XHUMHUYECKUX CBOWCTB.
B3aumopeiictBue ¢ KUCIOpoaoM (OKCHIBI, MEPOKCUIBI), C BOAOPOJOM M APYTMMH HEMETaljlaMH, C
BOJOM M pacTBOpaMH KHUCJIOT. ['mapokcuael, ux cBOHCTBA. [MApOKCHUI HATpus, METOABI €rO
nonyuyeHus. KapboHat HaTpus, aMMHUA4YHO-XJIOPUIHBINA crocoO monydenus. KapOGonar kamwus.
[IpuMeHeHne COeTMHEHNI MENOYHBIX MeTannoB. Kanuitaeie ynoOpeHus.

Menpb, cepedpo, 30,1010 (IB rpynmna)



CrtpoeHnue 3J1eKTpOHHOW 0007109k aTOMOB. [lorydeHre MeTamioB u3 py;a.

Oco0eHHOCTH (PU3MUECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA: OTHOLICHHE K KHCIOPOAY, BOJE
u pactBopaM KuciaoT. Oxkcuasl u ['mapokcuabl U ux cBorcta. KomiuiekcHble coequHenus. Baxxnenmue
COJIM: MEJIHBIN KYIOPOC, TaJOTeHUIBI cepedpa.

Tema 2. Bropasi rpynna Ilepuoanyeckoii cucreMbl
Bepuiiuii, MarHuii u meJsiouHo3eMeJbHbIE 3JieMeHThI (ITA rpynmna)

CrtpoeHnue IeKTPOHHON 000109kH aTOMOB. [loydeHrne MeTaioB U MX IPUMEHEHHE.

I'm6puanzanusa tuna sp. OcobeHnoctu puznueckux cBoicTB MetayuioB [1A rpynmsl. OGmmas
XapaKTEepPUCTUKAa XWMHYECKUX CBOWCTB. BzamMopelcTBue € KHUCIOPOAOM, BOJOPOJAOM, a30TOM U
JpyrumMu HeMeTajuiaMu. B3auMopeiicTBue ¢ BOJOW, pacTBOpaMM KUCIOT U mienodeid. OKcuasl u
Iunpokcuasl 1 ux monydenue. M3BecTh ramenas u HerameHas. OrHeymopbsl. AMGOTEPHOCTH
okcuza u ruapokcuaa 6epuus. Conu: XJI0puabl, KapooHatsl, cynbdatel. ['unc. CrutaBel Oepuiius 1
MarHus. JKecTKoCcTb BOJIbI M1 METO/IbI €€ YCTPAHEHHUSI.

Hunk, kaamuid, pryTh (11B rpynma)

Crtpoenue 3J1eKTpOHHOW 000J109KH aTOMOB. [loydyeHrne MeTamioB U UX IPUMEHCHHE.

duzuyeckue U XUMUYecKHe cBoicTBa. OTHOLIEHHWE METAJIOB K KHUCIOPOAY, BOJIE,
pactBopam KucIOT u 1menouei. Oxcuasl u ['mapoxkcuawl. Conu: XJIOpUIbl, CyIbPuabl, Cyab(darTbl.
KoMmiiekcHbIE CcoeqUHEHHUS. CnnaBbl 1MHKA. Awmanbrambl. [[MHKOBaHMEe HW KaJAMHUpPOBaHHE.
TOKCUYHOCTB PTYTH.

Tema 3. Tperbs rpynna [lepuognueckoi cucreMbl
Bop, anromunnii, raananii, naanii, taaaui (IIHA rpynna)

CTpoeHHe 3NEeKTPOHHONW 060J0YKH aToMoB. I mbpmmmsarms Sp?. O6IME 3aKOHOMEPHOCTH
U3MEHEHUS PU3UIECKUX  XUMHUECKUX CBOHCTB.

bop. Ilonyuenne Gopa. Oxcua Oopa, GOpHBIE KUCIOTBH W WX coyu. bypa. bopunsl u
6opoBonoposl. [Ipumenenue 60pa U ero coeTUHEHUI.

AJIIOMUHUMA. [Tonyuenue METAINYECKOTO  AJIFOMHUHMUSL. XUMUYECKUE  CBOMCTBA:
B3aUMOJIEHCTBUE C KMCIOPOJOM, BOJIOW, paCTBOPAMU KHUCIIOT U LIeI04el. ATIOMUHOTEpMUs. TepMHUT.
Oxkcua v ruapokcun anromunusi. Kopyan. Conu anromunus. Keacupl. KaonuH, rmuaa u G0KCHUTHI.
[IpuMeHeHue amOMUHUS U €r0 CILUIABOB B TEXHHUKE.

Tema 4. YerBepras rpynna Ilepuoanyeckoii cucremMbl
Yraepoa, kpemHuii, repMaHuii, 01080, cBuHel (VA rpynmna)

CTpoeHne »SIEKTPOHHOW O0OONOYKM aToMOB. ImOpuamsammss THma  SP°.
3aKOHOMEPHOCTH W3MEHEHHUsI XUMUUECKUX CBOMCTB B PSAY YIJIEPO]l — CBUHEL.

Yraepon. Yriepon B mpupozae. Amnorponudeckue Moaudukanuu yriepoaa. MickyccTBeHHbBIS
anmasbl. [Ipumenenue rpaduTa 1 aKTUBUPOBAHHOTO YTIiis. XUMHUUYECKUE CBOMCTBA yriiepoaa. OKcuabl
yriiepofia, X CBOWCTBA M MPHUMEHEHHUE. YTOJIbHAsg KHUCJIOTAa M €€ COJIM. YTJIEBOJOPOIbl: METaH,
STUJIeH, aneTrwieH. KapOuasl MeTamioB, uX CBOWCTBA U TPUMEHEHHE.

Kpemunii. Kpemunii B npupone. EcrecTBeHHbIE M1 MCKYCCTBEHHBIE CUJIMKATHL. [lonyuenue
kpemuus. Jluokcua kpemHusi. KBapi u kBapueBoe cTekino. KpemMHeBas KuUciI0oTa U €€ COJIH.
PactBopumoe crekno. Crekino, kepamuka, ¢apdop, nement. Cwmnuabl metamioB. CoeauHEHUs
KPEMHHUS C BOJLOPOIOM.

I'epmanwuii, o10BO U cBuHEN. [lolydyeHrne MeTamioB U3 NPUPOJHBIX COCIMHEHUNH. XUMUUYECKUE
CBONMCTBA. B3aumonelicTBue repmaHus, 0jJ0Ba U CBHHIA C KHACIOPOAOM, BOAOMW, pacTBOpaMu KHUCIOT U
miesodeii. AMGOTEpPHOCTh OKCHIIOB U THUIPOKCHUIOB. OKHCIUTEIHHO-BOCCTAHOBUTEIbLHBIE CBOWCTBA
coeqUHEeHUH 0J10Ba U cBUHLA. CONU 0JI0BA U CBUHIIA.

Turan, uupkonuii, ra¢puuii (1VB rpynna)
CtpoeHnue 31eKTpOHHOM 000710ukK aToMOB. Du3nveckue cBolicTBa TUTaHa. [I[puMeHeHne TuTaHa
U ero cmiaBoB. [lpupogHeie coeAWHEHUST W TOJYyYEHHE THUTAHA. XHUMHUYECKHE CBOMCTBA.
B3aumopeiicTBue ¢ HeMeTalslaMH (KHCIOPOJIOM, BOJOPOJAOM, a30TOM M JIp.). Jlmokcun THTaHa.
B3anmoaeiicTBre TUTaHa C BOJIOW, paCTBOpaMHU KHUCJIOT U IIeJIoYeld. XUMHUYECKHI XapaKTep OKCUIOB U
TUIPOKCHJIOB.

OO1ue

Tema 5. IlaTas rpynna [lepuoaudeckoi cucreMbl



A30T1, ¢pocdop, MbIIBbAK, cypbMa, BUcMYT (VA rpynmna)

CrpoeHrie 3J€KTpOHHONW 0005104KH aTOMOB. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC CBOWCTBA
anemeHToB VA rpynmbl. @usnueckue cBoicTBa. Aimorponudeckue momudukanuu dochopa. Metoas
noJy4deHus a3ora u Gocdopa U3 NpupoaHBIX HCTOUHUKOB U X IPUMEHEHHE B TEXHUKE.

A3zor. CtpoeHHne MOJEKYJIbl. XHMMHYECKass WHEPTHOCTh a3zoTa. B3ammoneiicTBue azoTta C
Metaimamu. Hutpuasl 1 ux npumeHenue. Ammuaxk. ®dusnueckue cpoiicTBa. CTpOEHUE MOJIEKYJIbI
aMMHaka. AMMHAK KakK JIMTaHJ B KOMIUIEKCHBIX COEIMHEHUAX. BomHwlii pacTtBop ammuaka. Comu
aMMOHUs. AMMHUakaTsl. CHHTE3 aMMHUaKa 13 3JIeMEHTOB - BEIOOp ycioBuid. Okucnenne ammuaka. OKCUIbI
a30Ta, X MOJy4eHUE U cBolcTBa. B3ammMozeiicTBue ¢ BOJIOM M pacTBOpaMu Iiejioyei. A30THasd U
azoTtucrtas kuciaoTsl. CUHTE3 a30THOM KucnoThl. Ee xuMuueckue cBoiictBa. B3aumoneiicreue
METAJIJIOB U HEMETAJUIOB C a30THOM KHUCHOTOW. CONM a30THOW KHMCIIOTHI U UX NMPUMEHEHHE. A30THbBIE
yIoOpeHusl.

®dochop. Xumuueckue cpoiictBa docdopa. Oxcuasl dochopa. KucimorHeie cBoicTBa
okcuaoB. B3aumoneiictBue okcuna gocdopa (V) ¢ Bogoit. @ocopusie kucinotsl. Conu oprodocdopHoit
KHUCTIOTHI U UX ruaponu3. docdopHbie y100peHUs U UX MOTyYCHHE.

Tema 6. lllectasi rpynna Ilepuoanueckoii cucreMbl
KucJiioposa, cepa, cesien, Tesuryp, nosonumii (VIA rpynmna).

CtpoeHue 371eKTPOHHON 000JI0YKH aTOMOB. VI3MeHeHue OKUCIUTENbHBIX U BOCCTAHOBUTEIbHBIX
CBOMCTB B psily KHCIOpoaA-Tetyp. Pusndeckue cBoiictsa. Ayorponus cepsl. llonydenue kuciopona u
CepbI U3 MPUPOJHBIX UICTOYHUKOB U 00JIaCTH UX TPUMEHEHHUS.

Kucnopon. Crpoenue wmonekynsl. B3aumoneiicTBue kuciaopoja ¢ MeTajljlaMd U
HemeTtamnamu. O30H. [lonyyeHue m okuUCIUTENbHBIE CBOMCTBA 030HA. Boga. CTpoeHUuEe MOJIEKYJIbI.
CroiictBa Boabl. Ilepokcun Bogopona. DnekTponuTuueckue cBoiictBa. [lepokcuasl. OKHCIUTENBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA IEPOKCUIOB.

Cepa. BzaumopeiictBue ¢ MertaiaMu U HemetajuiaMu. CepoBoaopol. DIEKTPOIUTUYECKHUE
CBOHMCTBa cepoBOAOPOIHON KHCIOTHL. Cynbdumpl. OKCHIBI Cepbl, WX MOJydyeHHE, PU3UYECKUE H
XUMHUYECKHE cCBoWcTBa. Jlmokcua cepbl M CEpHUCTas KHUCIOTA. OJIEKTPOIMTHUYECKHE CBOHCTBA
CEPHUCTOUN KUCIIOTHI U TUAPOJIN3 €€ coyiell. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEMHEHU I
ceprl (IV). Oxcun cepsl (V1) u cepnas kucnora. IlonydeHne cepHOM KHUCIOTHI U €€ NPUMEHEHHE.
Oneym. BzaumopnelictBue cepHoil kuciotel ¢ Metamiamu. Cynbsdarel. [lupocepHas kuciora, ee
CBOMCTBA.

Xpom, mosiubaeH, Boabppam (VIB rpynmna)

CrpoeHue 37IeKTPOHHOM 000JI0YKH aTOMOB. XapaKTEepHbIE CTENIEHN OKUCIeHU. Pu3ndeckue
CBOICTBA M MPUMEHEHUE. JIerupoBaHHbIE CTAJIH.

Xpowm. [Monyuenue xpoma. Okcua u runpokcua xpoma (111). Ux ampoteprocts. [Ipumenenne
okcuma xpoma (Il). Oxucnenue coenunenuii xpoma (111). Coenunenns xpoma (VI): okcun xpoma (VI),
XpoOMOBasi M JBYXpOMOBasi KHUCJIOTBI M HMX COJM. B3auMHOe mpeBpalleHHE XpOMaTOB U
nuxpomMaroB. OKUCIUTEIbHBIE CBOMCTBA TUXPOMATOB.

Tema 7. Ceapmas rpynna Ileppoguyeckoii cucreMsbl
Boaxopon

Crpoenue atoma u Mojekyiabl. ®Pusznueckue cpoiicTBa. PacTBopuMoOcTh BOgopona B
MeTtaiuiax. [IpupoaHble coenuHEHUs W MOJy4dyeHue Boaopona. M3ortomsl Bomopona. XUMHUUYECKHE
cBoiicTBa Bojxopoaa. B3ammonelictBue Bomopoaa ¢ merauiamu. I'mapunel. CoeauHeHHs Boaopoa ¢
HEMETaJUIAMH.

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

CtpoeHne 3TEKTPOHHON 000J04YKHM aTOMOB. OKHUCIUTEIbHBIE CBOMCTBA TaJOTEHOB.
Crenenu oxucinenHuss. CrtpoeHue Moisekysl. @usnueckue cpoiictBa. IlomydyeHue rajaoreHoB B
CBOOOMHOM BHJIE M HX NpUMEHEHHE. XMMHYCCKHE CBOMCTBa TaJloOreHoB. B3ammoneiicTBue ux c
MeTaJlJIaMH M HeMeTallaMu. BogopoiHbIe COeIMHEHUS TaJOTeHOB: MoJyYeHue, (pru3nyeckre cBOMCTBa.
DJIEKTPOJIMTHYECKHE CBOMCTBA TAJIOT€HOBOJOPOAHBIX KUCIOT. [1naBukoBas kucnora. [lonyuenne. Conu
IUIABUKOBOM  KHUCIOTHL: QTOpUIbl U ruapodTopuabl. B3aumonelcTBHe TMIIaBUKOBOW KHCIOTBHI C



IUOKCHIOM KpeMmHuss u cTekiaoMm. CongHas xkucinota. Ilonmydyenue wu cBoiictBa. Conu.
BoccTanoButenbHbIE CBOWCTBA TaJIOTEHUI-UOHOB B PAAY: GTOPUI-HOIMI.

Kucnopoagusie coenunenuss ranoreHoB. CoenuHeHus ¢topa €  KHCIOPOJOM.
B3auMopeiicTBue rajmoreHoB ¢ BOJOM M pacTBopamu Iuenouei. Kucimopoacoaepxkamue KHCIOTHI
xjopa u ux coyu. [lomyueHue coneit. ['MIOXJIOPUTHI, XJIOpHAs HM3BECTh, OEPTOJETOBA COJb,
nepxjopar amMmoHusa. l[lomydeHue KHUCIOT. YCTOMUMBOCTB, AJIEKTPOIUTHUYECKHME U OKHUCIUTEIbHbBIC
CBOMCTBA KUCJOT B PAAY: XJIOPHOBATUCTAs, XJIOPUCTAsl, XJOPHOBATAsI U XJOpPHast KUCIOThI. OKCUIbI
xs0pa. OKUCIUTENbHBIE CBOUCTBA KUCIOPOACOAEPKAIINUX COSTUHEHUH TaJIOT€HOB.

CoennHeHus raJloreHoB ¢ HeMeTauiaMu. HeoOpaTuMeblil ruiposn3 rajloreHaHruApUI0B KUCIIOT.

Mapranen, Texneuuii, peanii (VIIB rpynna)

CrtpoeHnue IeKTPOHHON 000JI0YKH aTOMOB.

Mapranen. IlpupoaHble COEIMHEHUs U IOJYy4YeHUE MapraHua. BO3MOXHBIE CTENEHU
okucineHusa. OcoOeHHOCTH (HU3WYECKNX W XUMUYECKHX CBOHMCTB. I[lpumenenue. JlerupoBanue
craineil. BzaumoneiicTBMe MapraHua ¢ HeMeTaulaMu (KHCIOpOJIOM, cepoid, ¢ochopom), BOAOH H
pacTBopaMu KucJIOT. OKCHUIBI M THAPOKCUBI MapraHiia, UX 3JEKTPOJIUTHYECKHE CBOMCTBA. J(MOKcUa
mapranina. Okcun mapranna (VII), mapranneBast kucinora u ee coid. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE
CBOMCTBA COCIMHEHNUI MapraHia B Pa3HbIX CTENEHIX OKHUCIeHu. [lepMaHraHaT Kanust Kak OKUCIUTEINb.

Tema 8. Bocbmasi rpynna Ilepuoanyeckoil cucTemMbl
I'enmii, HEOH, aproH, KPUNTOH, KceHOH, pasoH (VIIIA rpynma)

Ctpoenue »JeKTpOHHOW oOomoukn aromoB. dusmueckwe cBoicTBa. Haxoxkaenwe B
NpUpoJe W TPHUMEHEHHE OJIArOPOMHBIX Ta3oB B TexHuke. CoenuHEHUS KCeHOHa ¢ (TOpoM H
KuciaopoaoM. Mx monydyeHue u CBOMCTBA.

Kene3o, k06aabT, HUKEIb, IJIaTHHOBBIE MeTaLTbI (VIIIB rpynmna)

CTpoeHue dIeKTPOHHON 000JT0UYKH aTOMOB.

XKeneszo, xkobanbT, HuKenb. CreneHu okucineHus. llomyuenue u npumeHeHue. [oMeHHBIN
npoiecc. BzaumonencTeue METaIOB ¢ KUCIOPOAOM, BOAOM, Kuciaoramu. Okcuabl U ['uIpoKCHbI.
OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEIMHEHUN METaIoB co crenenbto okuciaenus Il u 1.
®epputhl u Gpeppatsl. KoMIiekCHbIE COSTUHEHHUS.

[Inatuna. dusnyeckue M XuMHUUecKHe cBoiicTBa. KaTanutuueckue CBOMCTBA IUIATUHBIL.
OtHouenune K kuciiotam. CBOMCTBa OKCUIOB U TUIpoKcHuioB. KoMiuiekcHble coenquuenus. [lonydyenue u
MPUMEHEHHUE TUIATUHBI.

5. O0Opa3oBaTejibHbI€ TEXHOJIOTHH

Meronuka mnpenogaBaHus AUCHUILINHBL «OOIIas ¥ HEOpraHWdeckas XUMHUS» W peanu3arus
KOMIIETEHTHOCTHOIO TOJXOJa B M3J0KEHHMH U BOCIPUATHM MaTepHalia MpeayCMaTpUBAET
WCIOJIb30BAaHUE CIICAYIOIUX AaKTHBHBIX W HWHTEPAKTUBHBIX (OPM MPOBENEHUS TPYIIOBBIX,
WHIUBUAYAIbHBIX, ayIUTOPHBIX 3aHATUA B COYETAaHWU C BHEAYIUTOPHON paboTON C IIeNbio
(dbopmMHpOBaHUA U Pa3BUTHS MPO(ECCHOHAIBHBIX HABBIKOB 00YUaIOIIMXCS:

— MOATOTOBKA K BBIMOJHEHUIO JTAOOPATOPHBIX padOT B J1AOOPATOPHSIX BY3a;

— OpraHm3allysi ¥ MPOBEICHUE TEKYIIEro KOHTPOJS 3HAHUM CTYACHTOB B (hopme OIaHKOBOTO
TECTUPOBAHUS;

— MPOBEJICHUE UHTEPAKTUBHBIX 3aHATUN MO MPOLEAYpE MOATOTOBKUA K MHTEPHET-TECTUPOBAHUIO
Ha caiiTax: i-exam.ru, fepo.ru;

— WCMOJBh30BAaHUE HHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJiE B (opMe ayauTOPHOTO U
BHEAYJUTOPHOI'O NHTEPHET-TECTUPOBAHUS;

— IIPOBEICHHE KOHTPOJIBHBIX padoT.

VY enpHBIN BeC 3aHATUH, TPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, OMpEAesiCH IIaBHOM IEIbI0
00pa30BaTeNbHON TPOrpaMMbl, OCOOEHHOCTBHIO KOHTHHTEHTAa OOYYalOIIHUXCS U  COACpKAHHEM
TUCIUTIIMHB «OO0IIasi ¥ HEeOpraHW4YecKass XHMHS» W B IEJIOM 10 AUCHUIUTHHE cocTaBiseT 50%
ayJAMTOPHBIX 3aHATUN. 3aHATHS JEKIIMOHHOTO THTIA COCTABISIOT 33% 0T 00beMa ayTUTOPHBIX 3aHATHA.



6. OueHoYHbIE cpeICTBA /ISl TEKYIIEr0 KOHTPOJIS yCIeBAeMOCTH, IPOMEKYTOUHOM
aTTecTAllMHU 10 UTOraM OCBOEHHS TMCHUIIMHBI M Yy4eOHO-MeToAu4YecKoe o0ecnevyeHue
CaMOCTOSITEJIbHOM PAa0OTHI CTYIEHTOB.
Texymuii KOHTPOJIb YCIIEBAEMOCTH IPOBOIATCS 110 CIEAYIOIIUM KPUTEPUIM:
- aKTUBHOE y4acTHe B 00CYXIECHUHU PE3yJIbTaTOB JJaOOpaTOPHOH paboThI, paboTa y TOCKH;

- 3al1UTa JJabOpPaTOPHBIX pabdoT;

- 3aIIMTa Pe3ybTATOB BHITIOJHECHUS 3aJaHUI JOMAITHUX KOHTPOJIBHBIX PadoT;

- BBIITOJIHCHUC KOHTPOJIbHBIX pa60T.

OOpa3upl TOMalIHUX KOHTPOJIBHBIX PA0OT, TECTOBBIX 3aJaHMUN, KOHTPOJBHBIX pabOT ISt
TEKYIIETO KOHTPOJIS, BOIPOCOB JUIsI MTOATOTOBKH K K3aMEHY, YK3aMEHAIIMOHHBIX OWJIETOB, MPUBEICHBI

B [Ipunoxenun 3.

[IpomexxyTounasi arrectanusi B (opMe SK3aMeHa IPOBOAUTCS B COOTBETCTBUU C OaibHO-

PEUTHHTOBOM CUCTEMOM, npeicTaBieHHON B [Iprnoxennn Ne2.

6.1. ®oH OLIEHOYHBIX CPEACTB A NMPOBeJeHNs MPOMEKYTOYHOH aTTeCcTAlUM 00y4aI0IIMXCs

10 JUCUMIIIMHE (MOIYJIIO).

6.1.1. TlepeyeHb KOMIETEHIMH C yKa3aHHWEM 3TamoB UX (HOpPMUPOBaHHS B IPOIECCE OCBOCHMS

00pa3oBaTebHON MTPOTPaAMMBI.

B pe3ynbrate ocBoeHUS TUCHUIUIMHBI (POPMUPYIOTCS CIIEIYIONINE KOMIETEHIUH:

Kon B  pesyabtare ocBoeHusi 00pa3oBaTeIbHON  NMPOrpamMMbl
KOMIIeTeHIMH | 00y4arouuiics 10/2KeH 00J1a1aTh

OIIK-2 CHOCOOHOCTHIO UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUILIMH B IPO(ECCUOHATIBHON e TENIbHOCTH, TPUMEHSTh METO/IbI
MaTEMaTUYECKOro aHalin3a U MOJEIUPOBAHMS, TEOPETHUECKOTO 1
9KCIIEPUMEHTAIILHOTO UCCIIeI0BAHUSI.

OIIK-3 CIIOCOOHOCTBIO UCIIONBE30BATh OCHOBHBIC €CTECTBEHHOHAYUHBIC 3aKOHBI JIJIS
MOHUMAHHUS OKPYXKAIOIIET0 MUPA U SBJICHUN TPUPO/IBL.

OK-7 CnocoOHOCTHIO K CaMOOpPTaHU3aIui U CaMO00Pa30BaHHUIO.

B mpormecce ocBoeHuMs 00pa3zoBaTeIbHONH MPOTPAMMBI TAHHBIE KOMIIETCHIIMM, B TOM YHCIIE WX
OTACIBbHBIC KOMIIOHCHTHI, (bOpMI/Ip}IIOTCH IIO3TAaITHO B XOA€ OCBOCHUA O6y‘-IaIOH_II/IMI/IC$I AUCHUITIINH
(MomyIei), pakTUK B COOTBETCTBHH C Y4YEOHBIM IUIAHOM M KaJeHIapHBIM TpadukoM ydeOHOTO

nporecca.

6.1.2. Onucanue nmokasaresjieil 1 KPpUTepPUEB OLEHUBAHWS KOMIIETEHUHH, (popMUpPYyeMBbIX 1O
HUTOraM OCBOEHHUS TMCUMILIUHBI (MO1YJIsI), OMUCAHUE IIKAJ OLCHUBAHUS.

[lokazarenemM oOlEHMBAaHUS KOMIETEHIIMM Ha pa3lMYHBIX JTamax MX (OopMHpOBaHUS SBISETCS
JOCTIKEHHE 00yUYaIOMMMUCS INIAHUPYEMBIX PE3yJIbTaTOB 00YUYEeHHUs 0 AUCHUILUIMHE (MOIYJIIIO).

OIIK-2 - cnoco0HOCTHI0O HCMOJb30BATH OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHUCHHUILIMH B
npo¢ecCHOHATBHOM /1eATeJIbHOCTH, MIPUMEHATh METOAbl MATEMATHYECKOI0 AHAJIM3a M MOJEJUPOBAHNS,

TECOPETHYECCKOI0 M OKCMIEPUMECHTAJIBHOT0 MCCJICAOBAHUS.

Kpurtepuu oueHnBanus
2 3 4 5
3HATh: OO6yuarommuiics OOyuaromuiics OObyuaromuiics OOyuaromuiics
OCHOBEI JIEeMOHCTPHUPYET MOJHOE | IEMOHCTPUPYET  HEMOJHOE | JeMOHCTPUPYET JEMOHCTPH-PYET
CTPOCHHUS OTCYTCTBHE WIN | COOTBETCTBHE  CIEAYIOIINX | YACTUYHOE COOTBETCTBHE | MTOJIHOE
aTOMOB U | HEAOCTaTOYHOE 3HaHUH: OCHOBBI CTPOEHHMS | CICAYIOIINX 3HAaHUH: | COOTBETCTBHE
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MOJIEKYI, COOTBETCTBHE aTOMOB U MOJIEKYJ, TEOPUH | OCHOBBI CTPOEHHS aTOMOB | CIEAYIOIIUX
TEOpUn CIENYIOIUX  3HAaHUH: | XUMHUYECKON CBSI3H B|HW  MOJEKyJd, TEOpPHM | 3HAHUN: OCHOBBI
XUMHYECKON OCHOBBI CTPOCHHA | COCIUHEHMAX pa3NU4YHBIX | XUMUYECKOH  CBA3M B | CTPOCHHSA
CBSI3H B | aTOMOB W  MOJIEKYJI, | THIIOB, CTDOCHHUE BEIECTBA B | COCIMHEHUSIX pPA3IMYHBIX | aTOMOB "
COETMHEHMSIX TEOpPUH  XMMHYECKOW | KOHAEHCUPOBAHHOM THUIIOB, CTPOECHHE | MOJIEKYII,
Pa3IMYHBIX CBI3M B COCIUHEHHUSX | COCTOSHUM, OCHOBBI | BEIIECTBA B | TEOpHH
THUIIOB, Pa3IMYHBIX THIIOB, | XMMHYECKOM KOHJICHCHPOBaHHOM XUMHYECKON
CTpOEHHE CTPOEHHME BEIIECTBA B | TEPMOJUHAMMKH,  METOAOB | COCTOSIHUH, OCHOBHI | CBA3H B
BEIIECTBA B | KOHAECHCHPOBAaHHOM ONHCaHUsA XUMHUYECKOT0 | XUMHUYECKOH COEJIMHEHMSIX
KOHZICHCHPOBA | COCTOSIHHH, OCHOBBI | PABHOBECHSI B  PAacTBOPax | TEPMOIMHAMUKH, Pa3IMIHBIX
HHOM XUMHUYECKON 3NEKTPOJINTOB,  TUAPOJN3a | METOJOB ONHCAHUs | TUIIOB, CTPOECHUE
COCTOSIHMH, TEPMOJNHAMHUKH, COJIeH, OCHOBBI XMMHYECKOH | XUMHUYECKOTO PaBHOBECHS | BEIECTBA B
OCHOBBI METOJIOB OTHCaHUS | KHHETHKH, XUMHYECKUE | B pacTBopax | KOHAECHCHUPOBAH
XUMHYECKOMN XUMHYECKOTO CBOICTBa 3JIEMEHTOB | 3JIEKTPOJIUTOB, THAPOJIH3a | HOM COCTOSIHUH,
TEPMOJUHAMHUK | PABHOBECHUS B | Pa3INYHBIX Tpynn | CoJeH, OCHOBBI | OCHOBBI
U, METOJIOB | pacTBOpax Ilepnonnueckoil CUCTEMBI M | XMMMYECKOM  KUHETHKH, | XUMHUYECKOU
OTIHCaHUS 3JEKTPOJIUTOB, ux COEIUHEHUH, | XUMUYECKHE CBOMCTBA | TEPMOJAUHAMUKHU
XUMHUYECKOTO TUPOIN3a COJIEH, | OKUCIIUTENBHO- JIEMEHTOB  PA3JIMYHBIX | , METOJI0B
paBHOBECHS B | OCHOBBI ~ XHMHYECKON | BOCCTAHOBHUTEIBbHBIE rpynn  Ileproguueckoit | onucanus
pacTBopax KHHETUKH, XUMHUYECKHE | PEeaKIIHH, CTpOEHHE U | CUCTEMBI u UX | XUMHYECKOTO
JJIEKTPOJIUTOB, | CBOWCTBA  3JIEMEHTOB | CBOMCTBA KOMIUIEKCHBIX | COCITMHEHUH, paBHOBECHS B
TUPOIN3a Pa3IMYHBIX Ipynn | coeirHeHu. J{omyCcKarTCs | OKHCIUTENBHO- pacTBopax
coneil, ocHoBHI | [lepuoaudeckoit 3HaYUTEIbHbIC OMOKH, | BOCCTAHOBUTEIIHHEIC 3JEKTPOJIUTOB,
XUMHUYECKOH CUCTEMBI u WX | MposBIsSeTCS peakuuu, CTpOGHHE U | TUApOIH3a
KHHETHUKH, COEIMHEHHH, HEJO0CTaTOYHOCTh 3HAHUI, 110 | CBOWCTBA KOMIUIEKCHBIX | COJEH, OCHOBBI
XUMHYECKUE OKHCIIUTENBHO- pany MoKa3aTeNel, | COeqUHEHNH, HO | XMMHYECKOHN
CBOICTBa BOCCTaHOBUTEbHBIE 0o0yyaroluiicss HUCHBITHIBAET | OMYCKalOTCA KHHETHUKH,
3JIEMEHTOB peaknuy, CTPOEHHE W | 3HAUWTEIbHBIE 3aTPyJHECHHs | HE3HAYUTEIbHBIC XUMHUYECKHE
Pa3IMYHBIX CBOMCTBa IpH ONIEPUPOBAHUHU | OLIMOKH, HETOYHOCTH, | CBOMCTBA
rpynmn KOMIUIEKCHBIX 3HaHUSAMHU TIPU UX TEpPEHOCE | 3aTpyIHEHUS IIPU | JIEMEHTOB
[lepuoanuecko | coeqUHEHUH. Ha HOBbIE CUTYallWH. AHATUTUYECKHUX Pa3IUYHBIX
W CHCTEMBI U onepanusix. TPyl
ux Ilepuonuueckoit
COETMHEHUH, CUCTEMBI U WUX
OKHCIIUTENBHO- COCIMHEHUH,
BOCCTAHOBUTEI OKHCJIATENBHO-
BbHBIE PEAKIIVH, BOCCTaHOBUTEIb
CTpOCHHE u HBIE  pEakIuH,
CBOMCTBA CTpOEHHE u
KOMIUIEKCHBIX CBOICTBa
COETMHEHUH. KOMIUIEKCHBIX
COCTUHCHUH,
CBOOOJHO
onepupyeT
puoope-
TEHHBIMH
3HAHUSIMHU.
yMeThb: Obyuatomuiicss He OOyuaromuiics Oo6yuaromuiics OObyuaromuiics
ONPENEIATh 10 | YMEET WIH B | JEMOHCTPHPYET  HEMOIHOE | AEMOHCTPUPYET JIEMOHCTPHU-PYET
CIIPaBOYHBIM HEA0CTaTOYHON COOTBETCTBHE  CIEAYIOUIMX | YACTUYHOE COOTBETCTBHE | MOJHOE
JTaHHBIM CTETEeHU yMEeT | yMEHHUH: OTPEAENATh MO | CIEAYIOLUX YMEHMH: | COOTBETCTBHE
JHEPreTHYECKU | ONPEAEIATh IO | CIIPaBOYHBIM JAHHBIM | OIIPENENTh O | CHEIYIOIINX
e CIPaBOYHBIM JIAaHHBIM | SHEPIeTHYECKUE CIIPaBOYHBIM JaHHBIM | YMCHWM:
XapaKTEepUCTUK | DHEPreTUYECKHE XapaKTepUCTHKHU U | DHEpPreTU4ecKue ONpeAeATs IO
U ¥ TEOMETPHIO | XapaKTEPUCTUKU U | TEOMETPHIO MOJIEKYJI, | XapaKTEepUCTUKHU U | CIIPaBOYHBIM
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MOJIEKYI, TCOMETPHIO  MOJICKYJ, | TEPMOAMHAMUYICCKHEC TEOMETPHIO MOJICKYJI, | JaHHBIM
TEPMOJMHAMHY | TEPMOJIMHAMUYCCKUC XapaKTePUCTHKHU TEPMOIUHAMHYECKUE SHEPreTHYECKUE
ecKue XapaKTePUCTUKH XUMHYECKUX peaKuii, | XapaKTepUCTUKU XapaKTePUCTHKHI
XapaKTePUCTUK | XUMUYECKUX PEaKIUi, | BETMUUHBI pH U | XUMHYIECKHIX peaxiuii, | ©  TEOMETPHIO
U XAMUYECKUX | BEIMYUHBI pH U | XapaKTePUCTHKHU BEITUYUHBI pH U | MOJICKYII,
peaxiuii, XapaKTePUCTUKH JUCCOLMAINH 3JEKTPOJIUTOB, | XapaKTEPUCTUKU TEPMOIUHAMHUYE
BenmunHel pH | auccommanun MIPOBOJIUTH pacueTs! | AUCCOIMAIAN CKHe
u AJIEKTPOJIUTOB, KOHIICHTpAIlMii ~ PacTBOPOB | 3JEKTPOJIUTOB, MPOBOJIUTH | XapaKTEPUCTUKH
XapaKTePUCTUK | MPOBOJUTh  PAaCUEThl | PA3IMYHBIX COCMHECHHHN. | pacueThl  KOHIICHTPAIM | XUMUYECKUX
Y AUCCOIMAINY | KOHIIEHTpaui JlommyckaioTcsi 3HaUNTENIbHBIE | PACTBOPOB Pa3ITUYHBIX | PEaKITui,
AJIEKTPOJIUTOB, | PACTBOPOB PAa3JIMYHBIX | OIIUOKH, MIPOSIBIISETCS | COCIIMHEHUIA. Ymenus | BenmuuuHbl pH 1
MIPOBOJNTH COETMHEHH. HEJOCTATOYHOCTh ~ YMEHHWI, | OCBOSHBI, HO JOMYCKAIOTCS | XapaKTePUCTUKH
pacyeTsl no  psay  ToKaszarenel, | He3HaYMTEIbHbIC OIIMOKH, | JUCCOLHUAINN
KOHIICHTpAIHii 00y4alolMiicss HWCHBITHIBAET | HETOYHOCTH, 3aTPYJHEHUS | IEKTPOIUTOB,
pacTBOpOB 3HAYUTENLHBIC 3aTPYJHEHUS | MPH AQHAIMTUYECKUX | TIPOBOJIUTH
Pa3IMYHBIX npu OTIEPUPOBAHUHM | OTIEpAIHIX, MEPEeHOCe | pacyeTsl
COECIMHEHHM. YMEHUSIMU NPU UX MIEPEHOCE | YMEHUM Ha HOBBIE, | KOHLICHTpaLUi
Ha HOBbIE CUTYaIllH. HECTaH/IaPTHBIE CUTYAIlUH. | PACTBOPOB
pa3IMIHBIX
COEIIHEHM.
CB00OIHO
oTepupyeT
MIPUOOPETEHHBIM
U YMCHUSIMH,
MPUMEHSET WX B
CUTYaIUsIX
MOBBILIEHHOU
CJIOKHOCTH.
BJIA/IeTh: Oby4aromuiics He | OOyuatomuiics BrageeT | OOyvarormuiics wactwaHo | OOyJaronuiics
HaBBIKAMU BIIQJICCT WIH B | HABBIKAMH BBITIOJTHCHUS | BIIaJIeeT HABBIKAMHU | B MOJTHOM
BBITIOJTHCHHS HEJ0CTAaTOYHON OCHOBHBIX XMMHYECKUX | BHITIOJTHCHUS  OCHOBHBIX | O0OBbEME BIAJICCT
OCHOBHBIX CTETIeH! BIIaJIeeT | 1aOOPaTOPHBIX OTIEPAIIHIA; XUMHYECKAX HaBBIKAMH
XUMHYECKAX HaBBIKAMHU MIpaBIJIaMHU Oe3omacHOl | 1a0OpaTOPHBIX OMEpaIuii; | BBHITOTHEHUS
Ja0OPATOPHBIX | BBHIMOJTHEHUS paboTel B XUMHYECKOH | MpaBWJIaMU  0O€30TMaCHOW | OCHOBHBIX
oTIepariyii; OCHOBHBIX XHMHYECKHUX | JTa0OpaTOpHH; paboTel B XMMHUYECKOW | XMMHUYECKUX
MpaBHJIaMHU 1ab0pPaTOPHBIX MeTogamu ompenenenust pH | maGopatopum; nabopaTopHBIX
Oe3onacHoi ofeparyii; pacTBOPOB U ONpPEACICHUS | METOaMU  OIPE/CIICHUS | OIIePAIHii;
padoThI B | IpaBWIaAMHU KOHIICHTpaIlNH B pacTBopax; | pH pacTBOpOB Y | IpaBHIaAMHU
XUMUIECKOM Oe3omacHO pabOTHI B | METOIAMHU CHHTE3a | OIpeaeIICHUs Oe3omacHo
mabopaTopuu; | XUMHYECKOM HEOPraHUYECKUX KOHIIEHTPAIUH B | paboTHI B
METOJIaMHU nmaboparopuu; COCIMHEHWI B HEMOJHOM | PacTBOpax; XUMHUYECKOM
OTIpe/IeTICHUS METOJIaMHU o0Beme, JOTTYCKAIOTCS | METOAaMHU CUHTe3a | TabopaTopuu;
pH pactBOpoB | onpeneneHus pH | 3HauuTenbHBIE OImKOKH, | HEOPraHMYECKHX METOaMH
Y ONpEJENeHUsl | paCTBOPOB U | TIPOSIBIIAETCS COCTUHECHHIA, HABBIKU | ONPE/ICIICHUS
KOHIEHTPAIUN | OTIpEAeTICHHS HEJOCTAaTOYHOCTh BIIAJICHUS | OCBOEHBI, HO JoMyckaioTes | pH pacTBopoB m
B pacTBOpax; KOHIICHTPAIUH B | HaBBIKAMHU 1o pAdy | HE3HAUMTEIIbHBIC OLIUOKH, | ONpeAeICHHUS
METOJITaMHU pacTBOpax; MeToJaMu | rmokasareiei, OOyJaroniuiics | HETOYHOCTH, 3aTPyIHEHHUS | KOHIIEHTPAlUU B
CUHTE3a CUHTE3a UCTIBITBIBACT 3HAYUTENBHBIC | TIPU AQHAIIMTUYECKUX | pacTBOpax;
HEOPTaHWYECKU | HEOPTaHWYECKUX 3aTpyIHEHHS MIpH | OTepaIusx, MEPEeHOCe | METoIaMH
X COSIMHEHUN | COeMUHEHHIA MPUMEHEHUH HABHIKOB B | yMEHUWH Ha HOBBIE, | CHHTE3a
HOBBIX CHUTYaIlUsX. HECTaH/IaPTHHIE CUTYAIlUHU. | HEOPTaHUYECKUX
COCITUHCHUH,
CcBOOOIHO
MPUMEHSIET
MOJTyYCHHBIS
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HaBBIKH B
CUTYaIMsIX
MTOBBIIICHHOM
CJIOKHOCTH.

OIIK-3 - cnoco0HOCTHI) MCHOJIL30BATH OCHOBHBbIE €CTE€CTBEHHOHAYYHbIe 3aKOHbI /sl MOHUMAHMA
OKPY’KaI0Llero MUPa U sIBJIEHHIl NPUPOABI.

3HATh: Ob6y4aromuiics OO6yyaromuiics Obyuaromuiics OO0yuatromuiics
- COCTaB, JIEMOHCTPHUPYET JEMOHCTPHUPYET  HEIMOIHOE | AEMOHCTPUPYET JIEMOHCTPUPYET
CTpOCHUE U MOJTHOE OTCYTCTBUE | COOTBETCTBUE  CJCAYIOIIUX | YACTHYHOE COOTBETCTBHE | TIOJTHOC
XUMHYECKUE WIK  HEJOCTaTOYHOE | 3HAHUMU: COCTaB, CTPOCHUE U | CICIYIOIIUX 3HAHUHU: | COOTBETCTBUC
CBOWCTBa COOTBETCTBHE XUMHYECKHE CBOIICTBa | cOCTaB, CTPOCHHE | | CIEIYIOIINX
OCHOBHBIX CIIEIYIOIIUX  3HAHWIA: | OCHOBHBIX MPOCTHIX BEIICCTB | XUMUYECKHE CBOWCTBa | 3HAHUWI: COCTaB,
MTPOCTHIX COCTaB, CTPOCHHE W | U XUMHUYECKUX COCIUHCHHH, | OCHOBHBIX MPOCTHIX | CTPOSHUE u
BCUICCTB U XUMHYECKHE CBOMCTBA | CBS3b CTPOCHHUA BCHICCTBA U | BEHICCTB W XHUMHUCCKUX | XUMUYCCKUEC
XUMHNYECCKHUX OCHOBHBIX IMPOCTBIX | MIPOTCKAHUA XUMHNYECCKUX CO@HHHeHHﬁ, CBSI3b | CBOMCTBaA
COCAMHEHHH, BEIIECTB u | mporeccoB.  JlOImycKarOTCsl | CTPOSGHUST  BEIIECTBA W | OCHOBHBIX
CBA3b CTPOCHUA | XUMHUYCCKUX 3HAYUTCIIbHBIC OIHI/I6KI/I, MMPOTEKaHUA XUMHYCCKHX | IIPOCTBIX
BCUICCTBA U CO@Z[PIHeHPIﬁ, CBA3b | IIPOABIIACTCA IIponcCCcoB HO | BCIICCTB u
MPOTEKAHUS CTPOCHHS BEIECTBA W | HEJIOCTATOYHOCTh 3HAHUU, 110 | JTOMYCKAIOTCS XUMHYECKUAX
XUMHYECKUX MPOTEKAHUS pany MoKazaTeell, | He3HAUYUTEIbHbIC OITUOKH, | COCTMHEHHIA,
IIpOoLCCCOB; XUMHNYECCKHUX o6y11a10u11/117lc;1 HCIIBITBIBACT | HCTOYHOCTH, 3aTPYJAHCHHA | CBA3b CTPOCHUA
MIPOIIECCOB. 3HAYUTENLHBIE 3aTPYJHEHUS | MPH AHAIMTUYECKHUX | BEIECTBa u
npu OTIEPUPOBAHUY | OTIEPAIUIX. MPOTEKAHUS
SHaHUAMU TIPpU UX TIEPEHOCEC XUMHNYECCKHUX
Ha HOBBIC CUTYyallUH. mpoueccos,
CBOOOIHO
orepupyeT
MPUOOPETEHHBIM
Y 3HAHUSIMU.
yMeTh: Obyuaromuiics He | OOyuatomuiicst Ob6yuaromuiics OO0yuaromuiics
YCTaHaBIUBaTh | yMeEET WIH B | IGMOHCTPUPYET  HEMOJHOE | AEMOHCTPUPYET JEMOHCTPHUPYET
B3aMMOCBSI3H HEJ0CTAaTOYHON COOTBETCTBHE  CIEAYIOUIMX | YACTUYHOE COOTBETCTBHE | MOJHOE
MEeXIy CTeTeH! yMeeT | yMEHUH: YCTaHaBIUBATh | CIEAYIOIINX YMEHHIA: | COOTBETCTBHE
CTpOCHHEM YCTaHaBIUBAaTh B3aMMOCBSI3H MEXy | YyCTaHaBINBAaTh CIIeTYFOIINX
BEIISCTB M UX | B3aUMOCBSI3U  MEXKIY | CTPOCHHEM BEIIECTB W WX | B3aUMOCBSI3U MEXY | YMCHUIA:
MPEeBpAIICHUAM | CTPOCHHEM BEIIECTB U | IMPEBpAICHUSIMHU B | CTPOCHHEM BEIIECTB M WX | YCTaHABIUBATh
U B HUX MPEBpalliCHUAMHU B | HCOPraHUYCCKUX CUCTEMaxX | NPEBpAIICHUAMUA B | B3BAaUMOCBA3HU
HEOPTaHWYECKU | HEOPTaHUYECKHIX JUISL Pa3IUYHBIX JJIEMEHTOB | HEOPTaHUYECKUX MEX]TY
X CHCTeMax cucTeMax st | [leproauaeckoit cuCTeMBl; CUCTEMax I Pa3IMYHBIX | CTPOCHUEM
JUISL pa3iIMYHBIX | PA3JIMYHBIX DJIEMEHTOB | UCIIOJB30BaTh NPUHIIAI | 3JIEMEHTOB BEIIECTB M MX
AJIEMEHTOB [epuoamueckoit MIEPUOAUYHOCTH u | Ilepnonudeckoii CUCTEMBI;, | TIPEBpPAIICHUSIMUA
[lepuoauyuecko | CUCTEMBI; [lepuoguueckyro  cHCTEMY | UCIIONB30BaTh  MPHHIUN | B
i cHUCTEMB, WCTIOJIE30BaTh JUTSL TIpEIICKa3aHusl CBOMCTBA | MEPUOAUYHOCTH M | HEOPTaHUYECKHUX
WCTIONB30BaTh | TIPUHITUTI MIPOCTBIX u cnoxsbIX | [lepuoanueckyro cucremy | cucremax — Jajs
TIPUHITATT MEPUOANIHOCTH U | XHMUYECKUX COCIUHCHUN U | I MPENICKa3aHUs | PA3INIHBIX
nepuoguyHocT | Ilepuoanueckyro 3aKOHOMEPHOCTEM B WX | CBOMCTBA  MPOCTHIX U | AJIEMEHTOB
u U | cucreMy JUTS | I3BMEeHEeHUH.  J{omycKaloTcs | CIOKHBIX xumudeckux | [lepuogmueckoit
[epuoanuecky | mpeackazaHus 3HAYUTEIHHBIC OIUOKY, | COCTUHCHHIA U | CHCTEMBI,
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10 CUCTEMY JUJIS | CBOWCTBAa TMPOCTHIX W | MPOSBISICTCS 3aKOHOMEPHOCTEH B WX | HCIIOJIb30BaTh
MPENICKa3aHus | CIIOKHBIX XHMHUYECKUX | HEJIOCTATOYHOCTh  YMCHHH, | H3MCHCHHUU. YMeHus | mpuHIHI
CBOMCTBa COEJIMHEHUI U | 1o pany MoKa3areyiel, | OCBOCHBI, HO JIOMYCKAIOTCA | MEPUOJIUYHOCTH
MPOCTHIX U | 3aKOHOMEPHOCTEH B MX | OOy4aloIIMiiCS HCIBITHIBACT | HE3HAYUTEIbHBIC OLIHOKH, | U
CTI0KHBIX HW3MEHEHHU. 3HAYUTENLHBIC 3aTPYJHCHUS | HETOYHOCTH, 3aTpynHeHus | [lepuomudecky
XUMHUYECKHUX pu OTICPUPOBAHUH | TIPH AHATUTHYCCKHUX | 10 CHCTEMY IS
COCIMHEHUH U YMEHHUSMHU TIPU MX TEPEHOCE | OTepaImsX, MepeHoce | MpeAcKa3anms
3aKOHOMEPHOC Ha HOBBIC CUTYaIlUH. YMEHHI Ha HOBBIE, | CBOMCTBA
Tel B 170:4 HECTaH/IapPTHHIE CUTYaIlUU. | IPOCTHIX u
A3MEHEHNH; CITOYKHBIX
XAUMHYECKUX
COCIMHEHHI U
3aKOHOMEPHOCTE
" B 1504
HM3MEHEHMH.
CB00OOHO
oTepupyeT
PHOOPETEHHBIM
u YMEHHSIMH,
MPUMEHSIET UX B
CUTYaIUIX
MTOBBIIIEHHOM
CJIOKHOCTH.
BJIAIETD: OOyuaromuiics He | OOyuatomuiics Brazaeer | OOyuaromuiics yacTuyHO | OOyYaroIuics
TEOPETHYCCKHUM | BIIaJICeT WA B | TCOPETHUECKUMH METOJAMH | BIQJCET TEOPETHUCCKUMH | B ITOJIHOM
" METOJAMHM | HETOCTATOYHOM OTMCAaHUS CBOWCTB IMPOCTHIX | METOJaMHU omnucaHus | oObeMe BIaJEET
OIUCAHUS CTEIEeHU BIIAJICET | U CIIOXKHEIX BEIIECTB HAa | CBOMCTB MIPOCTHIX U | TEOPETUICCKUM
CBOMCTB TEOPETHUUCCKUMU OCHOBE AJICKTPOHHOTO | CIIOXKHBIX  BEIIECTB HAa | U METOJaMH
MIPOCTHIX ¥ | METOJAaMH  OIHMCAHMS | CTPOCHUS WX AaTOMOB W | OCHOBE AJIEKTPOHHOTO | OTHCAHUS
CTI03KHBIX CBOWMCTB TIPOCTBIX H | MOJIOKEHUS B | CTpOCHHSI WX aTOMOB U | CBOHCTB
BEIIICCTB Ha | CIIOKHBIX BemiecTB Ha | I[lepmogmdeckoit CHCTEME | TTOJOXKEHUS B | IPOCTBIX u
OCHOBE OCHOBE DJIEKTPOHHOTO | XUMUYECKHX DJJIEMEHTOB B | [lepmommyeckoit cucTteMe | CIOKHBIX
DJIEKTPOHHOTO | CTPOCHHS WX aTOMOB M | HEMOJHOM 00beMe, | XUMUYECKUX  DJIEMEHTOB. | BEIECTB Ha
CTPOCHHS WX | MOJOXKCHHS B | JOMyCKAIOTCS 3HAYUTENbHbIC | HaBbIkM  OCBOEHBI, HO | OCHOBE
aTOMOB u | Ilepuonuyeckoit OIITNOKH, MIPOSIBIISIETCS | IOy CKAIOTCS 3JIEKTPOHHOTO
MOJIOKEHUS B | CUCTEME XHMMHUYCCKHX | HEJIOCTAaTOYHOCTh BJIAJCHUS | HE3HAUUTEIIbHBIC OLIUOKH, | CTPOCHMS X
[leproamuecko | 3MEMEHTOB. HAaBBIKAMHM o psAAy | HETOYHOCTH, 3aTPYTHEHHsS | aTOMOB u
" CHCTEME nokazateneil. O0yvarommiics | mpu AHAIUTUYECKHX | IOJOKEHHUSI B
XAMHYECKUX UCIBITBIBACT 3HAYUTEIbHBIC | ONEpalMsX, neperoce | [lepuonnueckoit
2JIEMEHTOB. 3aTpyTHEHHS MIpH | YMEHHA Ha HOBBIE, | CHCTEME
MPUMEHEHUN HABHIKOB B | HECTAHJApTHBIC CUTYAIlHH. | XUMHUECKUAX
HOBBIX CUTYaIIUAX. 3JIEMEHTOB.
CB00OOJIHO
MIPUMEHSIET
MOJIyYCHHBIE
HaBBIKH B
CUTYaIUsIX
MTOBBIIIIEHHOM
CJIOKHOCTH.

OK-7 - CnocoGHOCTHI0 K CAMOOPraHM3ALHH M CaM000Pa30BaAHMIO.
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3HATD: OOyuaromuiics OO0yyaromuiics OOyuaromuiics OO0yuarommuiics
3aKOHOMEPHO | ACMOHCTPHPYCT JEMOHCTPHPYET  HEIMOJHOE | JEMOHCTPHPYET JEMOHCTPHUPYET
CTH IIOJIHOE OTCYTCTBHE | COOTBETCTBUE  CICAYIOLIUX | YACTUYHOE COOTBETCTBHE | IOJIHOE
A3MEHEHIS WIA  HEJOCTaTOYHOE | 3HAHMH:  3aKOHOMEPHOCTH | CJIEAYIOILUX 3HaHUH: | COOTBETCTBUE
busiKo- COOTBETCTBHE MU3MEHEHUS ¢u3uKO- | 3aKOHOMEPHOCTH CIIEAYIOINX
CIEAYIOUMX  3HAHMUM: | XUMHUYECKUX CBOWCTB | UBMEHEHUS (dbu3uKo- | 3HAHUI:
XHMVquCKHX 3aKOHOMEPHOCTH IPOCTHIX u CJIOJKHBIX | XUMHUECKUX CBOM}CTB | 3aKOHOMEPHOCT
CBOUCTE W3MEHEHUS!  (PU3HMKO- | BEIIECTB B 3aBHCUMOCTH OT | IPOCTBIX W CIOXHBIX | ©  HM3MEHEHHS
HPOCTRIX 1 XMMUYECKUX CBOMCTB | HIOJIOKEHHUS] COCTABISIOIIMX | BEIIECTB B 3aBUCHUMOCTH | (PH3HKO-
CIIOKHBIX MPOCTBIX H CIIOXKHBIX | UX 2JIEMEHTOB B | OT TOJIOKCHHUS | XUMHUYECKHIX
BCIICCTB B BEIIICCTB B | [lepnonnueckoit CHUCTEME. | COCTaBIISIOIINX HUX | CBOMCTB
3aBUCHUMOCTH | 3aBHCUMOCTH ot | JlomyckaroTcsi 3HAUYUTEIbHBIE | JIEMEHTOB B | IPOCTBIX u
OT MOJIOKEHUS omuoKH, nposiBisieTcst | [leproanyeckoil cucreme, | CIOXKHBIX
[MOJIOKEHUS COCTABIISTIOIINX uX | HEJOCTATOYHOCTh 3HAHUH, TIO | HO JIOMTYCKAaIOTCS | BEIIECTB B
COCTABJISIONH | 2ICMCHTOB B | pany nokasaresieH, | He3HaUYUTeIbHbIE OLIMOKH, | 3aBUCUMOCTH OT
X MX ITepuonnueckoit 0o0y4aloluiicss HWCIBITHIBAECT | HETOYHOCTH, 3aTPYIHEHHS | MOJIOKEHHUS
seMeHToR B | CHCTEME. 3HAYHUTENbHBIC 3aTPYIHEHUS | MpU AQHAJIMTUYECKUX | COCTABISIOIINX
Teproamaeck npu ONIEPUPOBAHMH | ONEPALHSIX. HX DIIEMEHTOB B
\,p 3HaHUSIMHM TIPU UX TEpeHoce [leprnonuueckoit
on cucreme. Ha HOBBIE CUTYAIIHH. cUcTeMe.
CB000OIHO
onepupyer
MIPUOOPETEHHBIM
U 3HaHUSIMH.
yMeTh: OO0yuaromuiics He | OOyuaromuiics OO0yuaromuiics OO0yuaromuiics
paboTars ¢ yMeer WIn B | IGMOHCTPUPYET  HEMOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
XHMHUecKuMu | HEAOCTaTOYHOMH COOTBETCTBHE  CIEAYIOIIUX | YACTUYHOE COOTBETCTBHE | TIOJHOE
peakTupamu, | CTCTCHH yMEeT | YMEHUIA: paborath C | CleayIommx YMEHHI1: | COOTBETCTBHE
npocTeiimim pabortath C | XMMUYECKHMU  peaKTHBAMH, pabotath c XUMHIECKUMIL | CIEAYIOLIX
o A— XUMUYECKUMHU NPOCTEHIINM JTa0OPaTOPHBIM | PeaKTUBAMHM, IPOCTEHIINM | YMEHHA:
peaxkTuBamu, XUMUAYECKUM n1a00paTopHBIM paborath c
M IPOCTEUIIUM obopynoBanueM; 0pOpPMIIATh | XUMUYECKUM XUMHUYECKUMHU
XUMHAICCKUM | jaGopatopHbIM pe3yNbTaThI 060pyI0BaHHEM; peakTuBamu,
000pYNOBAHH | xpmpuccKkuM IKCTIEPUMEHTAIIBHBIX U | opopMIsTE  pe3yNBTATHI | MPOCTEHITHM
eM; 000py10BaHHEM; TEOPETHUECKUX paboT, | PKCIIEPUMEHTATbHBIX U | J1abopaTOpPHBIM
oopmIIATh oopmisTh (bopMynHpOBaTh  BBIBOJBI. | TEOPETUUECKUX paboT, | XUMHYECKIM
pe3yabTaThl pe3yabTaThI JomnyckaroTcst 3HaUuTeNbHbIE | (OpMYyIHPOBaTh BBIBOABL. | 000pYJOBaHUEM
SKCIIEPHMMEHT | OKCICPHMCHTAIbHBIX U | OLINOKH, OpOSIBIISICTCSA | YMEHHUsT  OCBOGHBI, HO | ;
ATBHEIX 1 TEOPETUYECKUX pPadoT, | HEJIOCTATOYHOCTh  YMEHHH, | JOMYCKalOTCs opopMIIITH
TeopeTHYecKH (dbopMynupoBaTh mo  pany noKasartesieH, | He3HAUUTeIbHbIE OLIMOKH, | Pe3yNbTaThl
X pabor, BBIBOZBI. o0yyaromuiics HCHBITBIBACT | HETOUHOCTH, 3aTPYAHEHHS | SKCIIEPHUMEHTANb
3HAYUTENbHBIC 3aTPYIHEHUS | MpU AQHATTMTUYECKUX | HBIX 17§
dhopmyaupoBa
npu OTIEPUPOBAHKH | OTIEPAIHSIX, NEePeHOCe | TEOPETHUECKUX
Th BBIBOJIBI. YMEHUSIMH TIPH MX TEPEHOCE | YMEHHMA Ha HOBEIE, | paboT,
Ha HOBBIE CUTYAIIHH. HECTaHJIapTHBIC CUTYalluH. | (hOPMYITHPOBATH
BBIBOJIBI.
CBobonHO
onepupyer
MPUOOPETEHHBIM

n YMEHUSIMU,
MPUMEHSIET UX B
CUTYaIMsIX
MTOBBIIICHHOMN
CIIOKHOCTH.
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BJIANCTH: OOyuaromuiics He | OOyyatomuiics Bnazaeet | OOyyaromuiics yacTuyHO | OOydJaroIuics
METOIaMHU BJazeeT 170071 B | METOJaMH TIOWCKA | BJIaJleeT METOAaMH TIOUCKa | B MOJTHOM
OMCKA HEJIOCTaTOYHOM XHMHYECKOM MH(OpPMalUK C | XUMUYECKOW MHpOpManuu | 00beMe BlIajeeT
XUMHUEcKoli | CTeTeHN BJIaJIeeT | MCIIOJIb30BAHUEM PA3IMUHBIX | C UCIIOJIb30BaHUEM | METOJaMHU
wHbopMAITHH METOlaMM  TOHCKA | MCTOYHHKOB (cTpaBOYHBIX, | Pa3MUYHBIX ~ MCTOYHHUKOB | IOMCKA }
XMMUYECKOH HaY4HBIX u Hay4HO- | (CIIPaBOYHBIX, HAY4YHBIX U | XUMHYECKON
¢ uHpOpMaILuu C | MOIYJISIPHBIX U3JJaHuH, | HAY4HO-IIOIYJISIPHBIX uaHdopMaIK  C
HCHOIB3OBAH | oronp3oBanmem KOMITBIOTEPHBIX 0a3 JaHHBIX, | U3AaHNUH, KOMIIBIOTEPHBIX | UCIIOJIB30BaHNE
nuem Pa3NUYHBIX pecypcoB  MHrepHera) B | 0a3 JaHHBIX, PECYpPCOB | M Pa3IMYHBIX
pasIM4HbBIX HCTOYHUKOB HETIOJTHOM obobeme, | MHTepHeTa). HaBbIKH | HCTOYHUKOB
HCTOYHHUKOB (cTIpaBOYHBIX, JOITYyCKAIOTCSl 3HAYMUTENILHBIE | OCBOCHBI, HO JIOMYCKAIOTCS | (CIPaBOYHBIX,
(CTIpaBOYHBIX, | HAYYHBIX W HAYYHO- | OLIHOKH, MPOSIBIISICTCS | HE3HAYUTENIbHBIE OIINOKH, | HayYHBIX U
HAY4YHBIX U MOMYJISIPHBIX M3JaHWH, | HEIOCTATOYHOCTh BIIAJICHUS | HETOYHOCTH, 3aTPyAHCHHS | HAYYHO-
HAY4YHO- KOMITBIOTEPHBIX ~ 0a3 | HaBBIKAMH o psany | npu AQHATTMTUYECKUX | TIOMYJISIPHBIX
MONYJSIPHBIX | JAHHBIX, pecypcoB | nokazateneil. OOyyaromuiics omepaumX, nepeHoce | u3AaHuil,
W3 1AHNi, Wnrtepuera). UCTIBITBIBACT 3HAYUTEIbHBIC | yMEHUH Ha HOBEBIC, | KOMITBIOTEPHBIX
KOMITHIOTEpH 3aTpy/HEHUS NpU | HeCTaHJAPTHBIE cUTyaruu. | 6a3 JTAHHBIX,
NPUMEHEHUH  HAaBBIKOB B pecypcos
bIX 0a3
HOBBIX CUTYaIUsIX. UnTtepnera).
Jl@HHBIX, CBoOonHO
pecypcoB IIPUMEHSET
UntepHera). HOJTy4CHHBIE
HaBBIKA B
CUTYyalusxX
MOBBIIIEHHON
CJIOHOCTH.
a. Ixanbl oHeHMBAHUA Pe3YJIbTATOB POMEKYTOYHOM aTTeCTALIMM M UX ONMCAaHUe:

DopMa NPOMEKYTOYHOM aTTECTALMM: IK3aMeH.
ITpomexyTouHass arrecranus oOydarommxcs B (GopMe 3K3aMeHa NPOBOJUTCS IO pPe3ysbTaTam

BHITIOTHEHUSI BCEX BHUJOB Yy4eOHOW paboOThl, MPEAYCMOTPEHHBIX YYE€OHBIM IUIAHOM IO JAaHHOM
TUCIUTIINHE (MOMAYJIIO), TMPU 3TOM YYHTHIBAIOTCS PE3YyIbTaThl TEKYIIETO KOHTPOJS YCIIEBAa€MOCTH B
TedeHne cemectpa. OIlEHKA CTENEHH JOCTHIKCHHS OOYYaIOIIMMUCS TUIAHUPYEMBIX PpEe3yJIbTaTOB
0Oy4eHUS TT0 AUCIUIUTHHE (MOYJI0) MPOBOJAUTCS MPEToaBaTesieM, BEAYIIINM 3aHITHS 110 TUCIUIUINHE
(Monyni0) METoAOM 3KcrepTHOM oueHku. [lo uroram mpoMeKyTOUHOM aTTecTallud MO JAUCLMIUIUHE
(MOmyNIO)  BBICTABJISETCA  OIEHKA  «OTJIMYHO»,  «XOPOIIO»,  «YIOBJICTBOPUTEIHHO» WU
«HEYIOBJIIETBOPUTEIBHO.

K nmpomexxyTo4uHOM aTTecTaliy AOMYCKAIOTCS TOJIBKO CTY/IEHTHI, BHITOJHUBIINE BCE BUBI YIeOHOM
paboThl, TPEIyCMOTpEHHBbIE pabodeil mporpaMMold MO JAUCHUIUIMHE «XUMHsS»  (TTPOILIH
MIPOMEXKYTOUHBIN KOHTPOIIb, BBIMIOJHUIN U 3aIIUTUIN JTaOOPaTOpHBIE pa0OThI, BEIIOJHUIH TOMAITHUE
KOHTPOJIbHBIC PAOOTHI.)

HIxaJjia oneHUBaHUA Onucanmne

BrimonHeHnsl Bce BUABI y4eOHOW pPaOOTHI, MPETYCMOTPEHHBIC
yueOHbIM T1aHoOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHHI, HABHIKOB TMPUBEIACHHBIM B TaONHIIAX IOKA3aTENsIM,
ornepupyeT NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHSIMH, HaBBIKAMU,
NPUMEHSIET WX B CUTYyalUsX MOBBIIEHHON cioxHOCTH. [Ipu 3TOM
MOTYT OBITh JONYLIEHbl HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH,
3aTpyAHEHUS MPU AHAIUTUYECKHUX OIepalusix, MepeHoce 3HaHUM U
YMEHHI Ha HOBBIE, HECTaHJaPTHbIE CUTYAIIUH.

O1innyHo
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BreimonHensl Bce BUABI yueOHOW pPaOOTHI, MPETYCMOTPEHHBIC
yueOHbIM T1aHOM. CTYAEHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHHI, HaBBHIKOB MPHUBEJACHHBIM B TaONUIAX IMOKa3aTelsM, HO
JIOTTYCKaeTCsl He3HaYUTeNbHbIe OUIMOKH, HETOYHOCTH, 3aTPYAHECHUS
NPy AHAIUTUYECKHX OIepalusXx, NEepeHoce yMEHUN Ha HOBEHIE,
HeCTaHIapTHble  cuTyanuu.  Onepupyer  HpuUOOpETEHHBIMU
3HAHUSIMU, YMEHHSIMH, HaBbIKAMHU, MPUMEHSET HX, JOIYyCKas MpHU
9TOM HE3HAYUTENIbHbIE OMIMOKH.

Xopouio

BrimonHensl Bce BUABI y4eOHOM paboOThI, MPeryCMOTPEHHbIE
y4eOHbIM Tu1aHOM. CTYIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHMH,
Y 10BIETBOPUTETBLHO YMEHHM, HaBBHIKOB IMPHUBEACHHBIM B TaOMUIAX IOKa3aTelsiM, MpU
3TOM  JIONIyCKAaeT  3HAYUTENIbHBIE  OMIMOKH, JIEMOHCTPUPYET
HEJOCTATOYHOCTh BJIAJICHUSI HABBIKAMU IO PsAly MOKa3aTesen.

He BomonHen oauH wunan Oonee BHUIOB y4yeOHON paboTHI,
IPETyCMOTPEHHBIX Y4eOHbIM maaHoM. CTyOeHT JIeMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHWW, YMEHUH, HABBIKOB NMPUBEICHHBIM
B Ta0nMIax IOKa3aTeNsiM, TOMYCKAIOTCS 3HAYUTEIbHBIC OIINOKH,
HPOSIBIISICTCS.  OTCYTCTBHE 3HAHWM, yMEHHH, HAaBBIKOB MO PSIY
nokaszaresel, CTYACHT HCHBITHIBACT 3HAYUTEIbHBIC 3aTPyIHCHHS
IpU ONEPUPOBAHUH 3HAHMSIMH M YMEHUSIMH IPU HX IEpeHOce Ha
HOBBIEC CUTYaIUH.

HeynosnersopurenbHo

DoHIbI OLIEHOYHBIX CPeACcTB npeacTanaeHbl B [Ipunoxenun 3 k padoueii nporpamme.
7. YueOHO-MeTOANYeCKOe U HH(pOpMaIHOHHOE o0ecnieyeHue
Pazoen 1. Ocnosnas numepamypa:

1. Xumus: y4yeOHUK M MPAaKTHKYM JUIs pUKIaaHoro OakamaBpuara / T.B. MapteinoBa, 1.B.

AptamonoBa, E.b. 'onynoB — M.: U3gatensctBo IOpaiit, 2015. — 394c.
Pasoen 1. J[ononnumenvnas ntumepamypa:

1. 'maaka H.JI. O6mas xumus. M. FOpaiit, 2012. — 898c.

2. 3amauu u ynpaxHeHus mo odmei xumuu / H.JL. I'muaka — M.: uzgatensctBo «KHOPYCy,
2012. - 240c.

3. MaprteinoBa, T.B. 3aganus 1ist caMocTosTenbHON padoThl: ydeOHoe mocodue [ DIeKTPOHHBIH
pecypc]/ T.B. MapteiHOBa; mox pen. astopa.- M. MITY «MAMMW», 2011. - 117c. -
URL:http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

IIpoecpammnoe obecneuenue u unmepHem-pecypcol.

- http://chemistry-chemists.com/chemister/chemie.htm - xHuru mo Bcem pasnesam XMMuUH,

- http://www.alleng.ru/edu/chem9.htm - y4eGubIii MaTepuai It CTYACHTOB 110 XUMHUH

Pa3zoen 2. Ocnoenas numepamypa:

1. MaprtemnoBa, T.B. Ilpaktukym mo HeopraHmdeckoil xumun [DmexktpoHHbI pecypc]/ T.B.
MapTbsiHOBa; TOA pel. aBTopa.- M.: YHuBepcutet MammHocTpoerus, 2013. — 60c. (Ne2828). —
URL.:http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

Pasoen 2. Jlononnumenvnas iumepamypa:

1. Axmeros, H.C. O6mas u Heopranudeckass XuMus. [ DJIEKTPOHHBIN pecypc| — DIeKTpOH. AaH.
— CII6. : JIans, 2014. — 752 c¢. — URL. http://e.lanbook.com/book/50684.

2. AxwmeroB, H.C. JlaGopaTtopHble W CEeMHHApCKHWE 3aHATHS IO OOIIEH W HEOPraHUYECKOM
xumuu. [DnextponHsiii pecypc] / H.C. Axmeros, M.K. A3u3zoBa, J.W. baneiruna. — DneKkTpoH. 1aH. —
CII6. : Jlans, 2014. — 368 c. — URL.: http://e.lanbook.com/book/50685

Ilpoecpammnoe obecneyenue u uHmepHem-pecypcol.

- http://chemistry-chemists.com/chemister/chemie.htm - kauru mo BceM pasaenaMm XUMUH,

- http://www.alleng.ru/edu/chem9.htm - y4ueGHbIi MaTepuai i CTYACHTOB 110 XUMHH

8. MarepuajibHO-TeXHHYeCKOe ofecrneyeHue JUCIHIINHBI
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s npoBeaeHust 1a0OpaTOPHOTO MPAKTHKyMa HA COBPEMEHHOM YpPOBHE MPH BBINOJHEHUU
nabopatopubix pabor B ayautopumu IIK-411 mnpeaycMOTpeHO HCHOJIB30BAHUE —CIETYIOLIETO
000pyIOBaHUS:

1. ®dropomnacToBble KAJIOPUMETPHI.

2. TepmomeTpsl.

3. DIEeKTpoNIn3epHl.

4. pH-meTphI-HOHOMEPHI.

5. Hoyt0Oyk ¢ ycranornenusiMu cpenctsamu MS Office PowerPoint.
6. MynbTUMEIUWHBINA TPOCKTOP C DIKPAHOM.

7. BoITsDKHOMN MIKad.

9. MeronuyecKkue peKOMEHAAUMH 1JISl CAMOCTOSITEIbHOM Pa0doThI CTYIEHTOB.

YcnemHoe u3ydeHne Kypca TpeOyeT MmocemeHus JISKIHi, akTUBHOM paboThl Ha 1ab0PaTOPHBIX
paboTax, BBIMIOJIHEHUS BCEX Y4YEOHBIX 3a/laHUi MpernojaBaTelsisd, O3HAKOMJICHHS C OCHOBHOH U
JOTIOJIHUTEIBHON JIUTEPAaTypor. Bo BpeMs JIEKIIMU CTYJAEHT IOJDKEH BECTHU KpPaTKUKM KOHCIEKT. J[oMa
CaMOCTOSITENIbHO paboTasi ¢ KOHCHEKTOM, CTYIEHTY HEOOXOAMMO IOMETUTh MaTepHuabl, KOTOpbIE
BBI3BIBAIOT 3aTpydHEHUs JUisi ToHuMaHus. [lpu 3TOM oOydaromuiics MOJDKEH HAWTH OTBETHI Ha
BOIIPOCHI, MCHOJb3Ysl peKoMeHayemylo nuteparypy. Eciu emy camomy He ymaercs pa3oOpaTbcsl B
Marepuaie, HeooxoaumMo cHOpMyIUPOBATH BOTIPOCH M OOPATUTHCS 3a TTOMOIIBIO K MPENoAaBaTei0 Ha
KOHCYJIbTAIlMK WM Omxkaimei nexiuu. OOydaronieMycsi HeOOXOIUMO PEryiIsipHO OTBOAMUTH BpeMs
JUIs TIOBTOPEHMsI NPOWIEHHOTO MaTepualia, MpoBepss CBOM 3HAHUSA, YMEHUS M HaBBIKU IIO
KOHTPOJILHBIM BOIIPOCAM.

JlabopaTopHple pabOTHI COCTABJISIOT BAXHEHIIYI0O 4YacTh NPO(PECCHOHATBHOW IMOATOTOBKH
crynenToB. OHU HampaBJeHbl Ha 3KCIIEPHUMEHTAILHOE MOATBEPKICHUE TCOPETUUECKUX MOJOXKEHUN U
dhopmupoBanre YICOHBIX M TIPO(HECCHOHATBHBIX MMPAKTUUECKUX YMEHUH.

CTyneHT caMOCTOSATENBHO, OIb3YACh METOAMYECKUMH PEKOMEHIAUSIMH, 0POpPMIISIET:

- 3arjaBue, B KOTOPOM YKa3bIBaeTCs Ha3BaHME JaOOPaTOpHOI pabOThI U €€ OPSAIKOBBIM HOMEp;

- 11eJTb paboTHI;

- 000py/I0BaHMUE M PEAKTHBHI;

- coJiepKaHue paboThI;

- MOPSAZIOK (TIOCTIEI0BATEIBHOCTD ) BBHITIOJIHEHHS pa0OTHI;

- IpaBUJIa TEXHUKU OE30MACHOCTH M OXpaHbl TPY/Ia 10 JaHHOU paboTe (10 He0OXO0AUMOCTH);

- obmue mpaBwia kK opopmiIeHHIO J1a00paTOpHOI pabOTHI.

Kaxplii cTyIeHT TOJIKEeH caM IUIaHUPOBAaTh CBOIO CAMOCTOSATENBHYIO paboTy, HCXOAS U3 CBOUX
BO3MOXXHOCTEH U MPUOPUTETOB. DTO CTUMYIUPYET BBIMOJIHEHUE PabOThI, co3/1aeT 0oliee CIIOKOHHYIO
00CTaHOBKY, UTO B UTOT€ MOJIOKUTEIIFHO CKA3bIBAECTCSl HA YCBOCHUH MaTepHaa.

Baxxno monHee yuyecTh 00CTOSITENHCTBAa CBOEH palOOTHI, YSICHUTb, YTO SIBJISIETCS TJIaBHBIM Ha
JAHHOM JTare, KaKyl TOCIEeI0BaTEIbHOCTh PabOThl BBIOPATh, YTOOBI BBIMOJTHHUTH €€ JIYYIle U C
HAaUMEHBIIMMHU 3aTpaTaMH BPEMEHU U SHEPTUH.

Jlns mI040TBOPHOM pabOThl HEMaJOBaXHOE 3HAYEHHWE HMeEEeT OOCTAaHOBKA, OpraHU3alus
pabouero mecta. HyxHO 700UTHCSI, 9TOOBI MECTO PaOOTHI IO BO3MOKHOCTH OBLITIO TOCTOSTHHBIM. PaboTa
Ha TPHUBBIYHOM MeCTe JejaeT ee Oosee II0J0TBOPHOU. IIpomyKTHMBHOCTH pPabOTHI 3aBUCHUT OT
MPaBWJIBHOTO YepeloBaHus Tpyaa U oTnbixa. [loaToMy Kakaple yac WM JBa CIeAyeT JeNaTh NepephiB
Ha 10-15 MuHyT.

[Ipu camocrosTenbHOM MpopaboOTKe TOMAIIHUX 3a/laHUi M HAMCAHWSI MHAUBUAYAIbHBIX padoT
CTY/ICHTaM PEKOMEHAYETCS IOJb30BaThcd OUONMOTEYHBIM (hoHIOM mHTeparyphl (y4eOHHUKAMH U
NEePUOAUYECKUMH  U3JaHUSMH), a TakKe METOJWYECKUMHU YKa3aHMSMH IO  BBIMOJIHEHHIO
CaMOCTOSITENTLHBIX PaboT.

10. MeToanuyeckue peKOMeH 1A UM J1JISl TIPenoaaBaTes.

OCHOBHBIM TpeOOBaHHEM K IPENOJaBaHUIO JUCIHUIUIMHBI SIBJISETCS TBOPYECKHM, MPOOIEeMHO-
JNAJIOTOBBIM MHTEPAKTUBHBIA MOJAXO[, MO3BOJSIONIMI MOBBICUTH MHTEPEC CTYACHTOB K COJEP)KAHUIO
y4eOHOro Marepuania.
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OcHoBHas (opmMa U3y4EHMs] M 3aKpEMJCHHUs 3HAHUN MO 3TOW IUCHMIIMHE — JIEKIHOHHAs U
npakTudeckas. IlpenonaBarens NOMKEH MOCIEAOBATENbHO BBIYMTATh CTYJAEHTAM DS JIEKLIMH, B XOJ€
KOTOPBIX CIIEAYET COCPENOTOYMTh BHHMAHUE HA KIIOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOTO
MaTepuaia, a TakK)Ke OpraHM30BaTh IPOBEJCHHE JIAOOPATOPHBIX 3aHATHUI TakuM 00pa3oM, YTOOBI
aKTUBH3MPOBaTh MBIIUICHHE CTYACHTOB, CTHUMYJIMPOBaTb CaMOCTOSITCIIBHOE U3BJICYCHHE WMH
HE00X0AUMOW MH(OPMAINK U3 Pa3INYHBIX MCTOYHHKOB, CPABHUTENIBHBIM aHAIM3 METOAOB PEIICHUH,
COIIOCTABJIEHUE IOJIyYCHHBIX PE3YJIbTaTOB, (POPMYIUPOBKY M apryMEHTAlMI0 COOCTBEHHBIX B3IJISI0B
Ha MHOTHUE CIIOPHBIE IPOOIEMBI.

OcHOBY y4eOHBIX 3aHATHH 110 IUCHUILIMHE COCTaBIISAIOT JIEKIMH. B mporecce oOyueHus
CTY/ICHTOB HCIIOJIb3YIOTCSl Pa3JIMYHbIC BUABI YUEOHBIX 3aHATUH (AyJUTOPHBIX U BHEAYIUTOPHBIX):
JEKIUHM, CEMUHApCKUE 3aHATUSA, KOHCYIbTaluu U T.A. Ha mepBoM 3aHsATHHM 1O JaHHOM y4eOHOM
JTUCLUIUIMHE HEOOXOUMO O3HAKOMHUTH CTYJCHTOB C MOPSAIKOM €€ M3y4YeHHs, PACKPBITh MECTO U POJIb
IUCLUIUIMHBL B CHCTEME€ HAyK, €€ IpPaKTUYEeCKOe 3HAuY€HHUe, JOBECTH [0 CTYICHTOB TpeOOBaHMS
Kadeapel, OTBETUTH HA BOIIPOCHI.

IIpy moAroToBKE K JIEKIMOHHBIM 3aHATUAM MO Kypcy «OOmas ¥ HeopraHudeckas XHMHUS»
HEOO0XOAMMO TpPOAyMaTh IUIAH HX MPOBEACHUS, COJIEpKaHHE BCTYNHUTEIbHOH, OCHOBHOH H
3aKJIIOYMTEIBHON YacTu JIEKLIUHU, 03HAKOMUTBCSI ¢ HOBUHKAMH y4eOHOM U METOIMYECKOH JUTeparypsl,
nyOoJIMKaUMsAMU TEPUOAUYECKON TIedaTH 10 TeMe JICKIMOHHOIO 3aHATHUS, ONPEAETIUTb CpPEeICTBa
MaTepHabHO-TEXHUYECKOT0 00ecreueHus JIEKIIMOHHOTO 3aHATHS U TOPSI0K UX UCIIOJIB30BAHUS B XOJIE
YTEHHS JICKIUU. Y TOYHUTH IIJIaH IPOBEIEHUS IPAKTUYECKOTO 3aHATHUS 110 TEME JICKIIHH.

B Xone NEeKIMOHHOrO 3aHATHS NpenojaBaTeib JOJDKEH Ha3BaThb TEMy, Y4eOHBIE BOIPOCHI,
03HAaKOMMTb CTYJIEHTOB C IIEPEUHEM OCHOBHOW M JOTIOJIHUTEIBHON JIUTEPATYPHI 10 TEME 3aHATHSL.

Bo BcTynuTenbHOM YacTH JEKIMH OOOCHOBATH MECTO M POJIb M3y4aeMoOil TeMbl B y4eOHOM
JTUCLUIUIMHE, PACKPBITh €€ MPaKTUUeCKoe 3HaueHue. Eciau unraercs He nepBas JIeKIHs, TO HE00X0IUMO
yBSI3aTh €€ TeMy C NpeIblAyIlel, He Hapyllas JIOTUKA HM3JI0KEHUS yuyeOHOoro MaTtepuana. JIeKiuio
clleyeT HauMHaTh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TeMYy U KpPYr Te€X BOIIPOCOB, KOTOpPbIE B €€
xo7ie OyAyT pacCMOTPEHBI.

B oOcHOBHOM wacTu JIeKUMH CleQyeT pacKpblBaTh COJEpKaHHWE Y4eOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHHMMAHHE CTYJEHTOB Ha OCHOBHBIX KaTEropusax, SBICHMSIX M Ipolieccax,
0COOEHHOCTSIX MX IMPOTEKaHMs. PacKkpblBaTh CYIIHOCTh M COAEP)KAaHUE DPA3JIUYHBIX TOYEK 3PEHUS U
HAYYHBIX TOJXO/J0B K OOBSCHEHHMIO TE€X WJIM MHBIX SBJIECHUH U mporeccoB. Cienyer apryMeHTHPOBAHO
000CHOBAaTh COOCTBEHHYIO MO3UIMIO 10 CIIOPHBIM TEOPETHYECKUM BompocaM. IIpuBoauTs mpumepsl.
3aznaBaTh IO X0y M3JIOKEHUS JIEKIMOHHOIO MaTepuaia pUTOPUYECKHE BOIPOCHl U CaMOMY J1aBaTh Ha
HUX OTBET. DTO COCOOCTBYET aKTUBU3AL[MM MBICIUTEIbHOMN AEATEIBHOCTH CTYAEHTOB, TOBBIIIEHUIO UX
BHUMaHHUs U MHTEpeEca K MaTepuaiy JIEKLUH, ee cojepxaHuto. IIpenonasarens JOMKEH PYKOBOAUTH
palboTOl CTYIEHTOB IO KOHCHEKTHUPOBAHUIO JIEKIIMOHHOIO MaTepHaia, MoJ4epKuBaTh HEOOXOJUMOCTb
OTpPaKEHHsI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH HM3y4aeMoil TeMbl, 0cO00 BBIJEINsSsS KaTEeropuiHBIN
ammapar.

B 3axmounTensHONW YacTu JIEKIMHA HEO0OXOAMMO CPOpMYIHMpOBaTH OOIIME BBIBOABI MO TEME,
PacCKpBIBAIOIIUE COJEPKAHUE BCEX BONPOCOB, MOCTABIECHHBIX B JEKIUH. OOBSIBUTH IJIaH OYEPEAHOTO
CEeMHUHAPCKOT'0 WK J1a00paTOpPHOTO 3aHATHS, AaTh KPaTKHE PEKOMEHAALUH 110 OJATOTOBKE CTYJCHTOB K
CEeMHUHapy WM JabopatopHoi pabore. OmpenenuTs MECTO U BpeMsl KOHCYJIbTAllMM CTYAEHTaM,
MOKEJIABIIMM BBICTYIIUTh Ha CEMHMHApe C JOKJIagaMH U pedepaTamMu MO aKTyaJbHBIM BOIPOCAM
00CyX/1aeMO TEMHI.

[Ipu sTOM BO BCeX YACTAX JIEKUMH HEOOXOIMMO BECTH IHAJOr CO CTYIEHTaMU U J1aBaTh
CTY/IEHTaM BO3MOKHOCTb AUCKYTHPOBATH MEKIY COOOH.

Llenp mpakTHUECKUX 3aHATHHA 00ECHEYUTh KOHTPOJb YCBOEHHsS Yy4eOHOro marepuana
CTYJIEHTaMM, pacIIUpeHHue M YriyOleHue 3HaHWM, MOJYyYEHHbIX MMH Ha JIEKUUAX U B XOJe
camocTosiTeNnbHOW  paboThl.  IloBblieHHEe A(PQPEKTUBHOCTH MPAKTUYECKUX 3aHATUH JIOCTUraeTCs
IIOCPEJICTBOM CO3JJaHHUsl TBOPYECKOM OOCTAaHOBKM, pacloyiaraiolieil CTyJeHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3TJISIIOB U CY)KJICHHN 1O 00CYKIaeMbIM BOIIPOCAM, XKEJaHHIO y CTYAEHTOB opadoTaTh
y IOCKH IIPH PEILICHUU 3a1ad.

19



[Tocne kaxx10r0 JIGKUMOHHOTO U MPAKTUYECKOTO 3aHATHS ClIEJIaTh COOTBETCTBYIOIIYIO 3aIUCh B
KYpHaJax ydeTra MOCEIIaeMOCTH 3aHATUH CTYJIEHTaMH, BBIICHUTh Y CTAPOCT YUEOHBIX TPYII MPUUHHBI
OTCYTCTBHSI CTYJIEHTOB Ha 3aHATHAX. lIpoBOIWTH TIpynIoBble M WHIWBHUAYalIbHbIE KOHCYJBTALMH
CTYIEHTOB II0 BOIIpOCAaM, BO3HUKAIOIIMM Yy CTYJIEHTOB B XOJ€ HUX IOATOTOBKM K TEKyllel H
MIPOMEXYTOYHOM aTTeCTallMy MO y4eOHON TUCHUIUIMHE, PEKOMEHI0BaTh B MMOMOIIb YUeOHbIE U IpYTrHe
MaTepuabl, a TAK)KE CIIPABOYHYIO JTUTEPATYPY.

B JeKnMOHHBIX WM MPAaKTHUYECKUX HEOOXOAMMO BECTH OHAJIOl CO CTYJAEHTaMH W J1aBaTh
CTY/IEHTaM BO3MOKHOCTb JUCKYTHPOBATh MEKIY COOOM.

[IpenonaBatenb, NPUHUMAKONIMN HK3aMEH, JMYHO HECET OTBETCTBEHHOCTh 3a IPAaBUIBHOCTH
BBICTaBJICHHS OLIEHKH.

20



[punoxenue Nel
CtpyKkTypa U coliepkaHre AUCUUILTUHBI «O01asi 1 HeopraHu4veckasi XUMH S 110 HapaBICHUIO
18.03.02 DHuepro- u pecypcocodeperapinme Npouecchbl B XUMHYECKOH TEXHOJIOTMH, He(pTeXUMHUHN U OHOTEXHOJIOTUH
[Tpodune «TexHMKA U TEXHOJIOTHS MOJTUMEPHBIX MATEPHAJIOB»
(bakamaBp)
ouHas popma 0OydeHUs

Bunsl yueOHOM pabOThI, BKIIIOUast

< Bunpl camocTosTensHON paboThI DopmbI
8 CaMOCTOSITEIIbHYIO padoTy
e CTYJICHTOB aTTecTalluu
o | Q@ | CTYHACHTOB M TPYJOCMKOCTb B Yacax
Pa3nen 5 5
@]
g | = o
O S JI C Jlab. | CPC | KCP | KP | KIT | PIP Peg. K/P C) 3
2
1 2 3 4 5} 6 7 8 9 10 11 12 13 14 15
Paznen 1. O6mas xumusi. 1
1. BBenenune. OCHOBHBIE 3aKOHBI U 1 1 2 2 3

IIOHATHUA XUMHUN

2. Ctpoenue aroma. Ilepmoamueckuii
3aKOH M [epuoadveckas cuctema | 1 2 2 3 1
sanemenToB (I1ICD) J1.W. Menneneena.

3. Xumuueckas CBSI3b M CTPOCHHUE

1 3 2 3
MOJICKYIL.
4.Tepmoxumusi. 1 4 2 2 3 1
5. Kuneruka u XuMH4eCKOe paBHOBECHE. 1 5 5 5 4 1
Karanus.
6. PacTBOpBI. 1 6 2 4 4 1
7. OKHCIUTENTPHO-BOCCTAaHOBUTEIIBHBIC
peakuuu. JNeKTPOXUMUYECKUE 1 7 2 6 4 2
HPOLIECCHI.
8. KoMIu1eKCHbIe COCTMHEHHUSI. 1 8 2 2 3 1
9. Merausl. 1 9 2 3
Pa3nea 2. Heopranuyeckasi Xumusl. 1
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1

10

11

12

13

14

15

1. Beemenue. | rpynma 3I€eMEHTOB
[Tepronueckoi CUCTEMBI.

1.1 Dnementsl |A rpynmel. [lomydenue
1 cBoicTBa. CBOICTBA COETMHEHUIA.

10

1.2. Dnementsl IB rpymimsl.
Ilonyuenne wu cBoiictBa. (CBoiicTBa
COETUHEHUN.

10

2. Onementsl |l rpynms! [lepuonnyeckoit
CUCTEMBI.

2.1. OOGmast xapakTepUCTHKa IJIEMEHTOB
A rpynmel. [lomydenune u cBoiicTBa.
CBolicTBa COEAMHEHM

11

2.2 O6mast xapakTepuCTHKa 3JIEMEHTOB
IIB  rpynnsl. IlomyueHue u cBOMCTBa.
CBoiicTBa COEIUHEHUN.

12

3. DeMeHTHI A TP YIIIIBI
[lepuonuueckoit  cucrembl. bop u
amoMuHui. IlomydyeHnne u  CBOMCTBa.
CBoiicTBa COEIUHEHUN.

13

4. DJIeMEHTBI v
[Tepuoanueckoil CUCTEMBI.
4.1. Obmasi xapakTepUCTHKa 3JIEMEHTOB
IVA rpynmel. [lonyueHue u CBOMCTBA.
CBoiicTBa COETMHEHUI.

TPYIIIBI

14

4.2. O0mast xapakTepUCTHKa 3JIEMEHTOB
IVB  rpymnsl. Turan. Ilonyuenue u
cBoiicTBa. CBOICTBA COCTUHEHUN.

14

5. OOmias xapakTepUCTHUKA DJIEMEHTOB
VA rpynmsl.

5.1. Aszor. Ilonydyenne © CBOWCTBA.
AMMuak, oKcuapl ~a3oTa, a30THas
KHCJIOTA.

15

22




1

10

11

12

13

14

15

5.2. ®ocdop. I[lomyuenue u CBOMCTBA.
Oxcuasl docdopa, KUCIOTH U UX COJH,
dhochopHbIC YIOOpEHMUS.

15

6. DNeMEeHThI VI
[Tepuoarueckoit CUCTEMBI.
6.1 OOmast xapakTepuUCTHKa 3JIEMEHTOB
VIA rpynner.  Kucmopog wu  cepa.
Ilonyuenne wu cBoiictBa. (CBolicTBa
COETUHEHUN.

TPYIIIBI

16

6.2. OOmias xapakTepUCTHKA AIIEMEHTOB
VIB  rpymmel. Xpom. Ilomydenune wu
cBoiicTtBa. CBOICTBA COETMHEHMIA.

16

7. DJIeMEHTHI VII TPYIIITBI
[Tepronueckoi CUCTEMBI.

7.1. O0mas xapakTepUCTHKA SJIEMEHTOB
VIIA rpynnel. Bonopon. Ilonyuenue u
corictBa. [amorensl. I[lonydyenue wu
CBOMCTBA.

17

7.2. O0mas xapakTepUCTHUKA SJIEMEHTOB
VIIB rpynnsl. Mapranen. Ilonydenue u
CBOIICTBA. CBoiicTBa COCTUHEHUN
Mapraiiia ¢ pa3JUyHbIMH CTENEeHSIMU
OKHCJICHHUS.

17

8. OOmas xapakTepUCTHKa 3IIEMEHTOB
VIIA rpynmel. Ilonydenne u cBoiicTBa.
CBoiicTBa CO€TMHEHUI.

18

9. OOmias xapakTepUCTHUKA DJIEMEHTOB
VIIIB rpynnsl. [lonydyenue u cBoiicTBa
JJIEMEHTOB  «CEMEeWCTBa  Kene3a» U
IUIATUHOBBIX ~ METAJUIOB. CaoiicTBa
COETUHEHUN.

18

dopMma aTTecTaluu
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Bcero 4acoB no qucuuin/inHe B NepBOM

cemectpe (¥12 yacoB CPC otBoauTcs

HA MOJATOTOBKY CTY/IEeHTOB K 36 36 60 13 *
IK3aMeEHY)

Hroro no kypey 36 36 72 13 +

Hupektop HOL «Xumbunorex»
IIOLIEHT, K.0.H.

PykoBoauTenn
00pa3oBaTeNbHON MTPOTPAMMBI
I.T.H., Ipod.

/E.C. T'opmuna/

/N.B. Cxoruaues/
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IMpuaoxenne 2

®opmupoBaHe 0aJbLHO-PEHTHHIOBOM CHCTEMBbI OIIEHKH 10 AUcHuIInHe «O0mas u
HEOpraHu4vecKasi XuMush»
JUTSL HAaIlpaBJICHUS MTOATOTOBKU
18.03.02 «JHepro- u pecypcocoeperarouiue nNpoueccbl B XUMH4YeCKOH TeXHOJIOTHH,
HepTeXuMUM U OMOTEXHOJIOTHU»
[poduns «TexHUKa U TEXHOJIOTHUSI MOJUMEPHBIX MATEPHATIOB»

Pacnipenenenue 6amioB, GOpMUPYIONUX PEHTUHTOBYIO OLICHKY PabOThI CTYIEHTA, OCYIIECTBISCTCS
CJIEIYIOIINUM 00pa3oM:

MakcuMaJjibHOe KOJHYEeCTBO 0AJ10B
Buawbi pador

3ansiTue CemecTtp
AKTHUBHOE ydacTue B
00CYXICHIHT pe3yabTaToOB _

. 1 9%x1=9

naboparopHoit paboThl, paboTa y
JOCKH
BBIHOJIHGHI/Iev Hu 3alyuTa 2 9%2=18
J1ab0paTOpHON PabOTHI

«90% u>»-18 19x2=36
KontponbHas padora «70-89%» - 13 12x2=26

«50-69%>» - 8 9x2=16
Brimonaenune nomamntaeit paboter | 2 13x2=26
HayuHo-uccnenoBarenbckas 11
JesITeIbHOCTh
UTOIo 100

Hay4Ho-uccienoBareabckas 1eTeJbHOCTh

IIpu onpeneneHun peUTHHTA 110 HAYYHO-UCCIE006AMENbCKOU IEATEIBHOCTH YUNTHIBAIOTCS
YPOBEHb OJIMMIHAJ, KOH(EpeHLUH, KOHKYpCOB, B KOTOPBIX CTYIEHT INpUHMMAl Y4acTHE,;
PE3YIbTATUBHOCTL YUACTHUA; BKJIaJ CTYJACHTA B MOATOTOBKY HAYYHBIX CTaTefI, TE3UCOB OOKJIad0B U

mp.

PetiTuar IO JaHHOMY BUAY ACATCIIBHOCTH MOXKCT OTpaXXaTh CJICAYIOIUC ITOKAa3aTC/In:
OI[eHKa Hay‘lHO-I/ICCJIeIIOBaTeJIBCKOﬁ ACATCJIBbHOCTH IO UTOraM CeMeECTpa

Ne Kpurepuii Ounenka | IloaTBep:xaarommue
n/n (KOJI-BO | IOKYMEHTbI
0aJ1J10B)

Koundghepenyus, onumnuadsl
1 Yuacrue B HUP xadenpsr 11 CnyxeOHast 3amucka OT
3aB. Kadeapon

2 Yuacrtue BO | 4/8/11
BHYTPUBY30BCKHX/BCEPOCCHIUCKUX/
MEXYHApPOJHBIX KOH(EPCHIHSX, OJMUMITHAIAX
3 Ilpu3oBbie MecTa BO BHYyTpHBY30BcKux/ | 4/8/11
BCEPOCCUICKUX/MEKTyHAPOTHBIX
KOH()EPEHIIMSX, OJMMITHAIAX
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IIpomexyTouynas arrecranus (3K3aMeH)

[IpomexyTouHas arrecTalus MPOBOAUTCA B (hopMe SK3aMeHa B COOTBETCTBUHU C OaiabHO-
PEUTUHTOBOM CHCTEMOH, IZIe CTYASHTHI PAcIpeleNsaioTCs M0 KOJIMYecTBY HaOpaHHBIX OaijioB B
TE€YEHHE BCEro IEPBOr0 CeMecTpa y4yeOHOro roja U B 3aBUCHUMOCTH OT KOJMYeCTBa OayjioB
MOJIYYalOT OLEHKY «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIbHO». CTYIEHT BIIpaBE€ OTKA3aThCs OT
OIICHKH, TIOJTYYCHHOM B COOTBETCTBUU C OAIIBHO-PEUTHHTOBOM cUCTEMOU. B 3TOM ciydae, cTyaeHT
CaAacT JBK3aMCH IIO 6I/IJIeTaM, YTBCPKACHHBIM B YCTAHOBJICHHOM IIOPAAKEC B COOTBCTCTBUHU C
ob6bemMoM mporpammbl. OIll€HKA, MOJTY4YEHHAs Ha dK3aMEHE, SIBIIACTCS OKOHYATEeNbHOW. B ciydae
€CIIM Ha JK3aMEHE CTYJCHT IOJIydaeT OLIEHKY HHYI0, 4yeM Mo OalbHO-pEHTHHIOBOH cHcTeMe,
OKOHYATEJIbHOH SIBJISIETCS OIICHKA, MOJIYYeHHAsl B X0J1€ CIaY dK3aMeHa.

IlepeBoa 100-6a/11bHOM PEeTHHIOBOI OLIEHKHU 1O TMCHUILINHE B TPAAUITHOHHYIO

100-0anabpHas

TpaguunoHHasi CHCTeMA OLlEHKHU
CHCTEMA OLIEHKH

90 — 100 6ayu10B OILICHKA «OTJINYHO)

71 — 89 OannoB OLICHKA «XOPOLIO»

51 - 70 6annoB OLIEHKA «yJIOBJIETBOPUTEIBHO»
MmeHee 51 Oanna OLIEHKA «HEYJOBJIETBOPUTEIBHO
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[Mpunoxenne 3
MuHHCTEpCTBO HAyKH U BhIcIIero oOpa3oBanus Poccuiickoit denepannn
®EJIEPAJIHOE F'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIbHOE YUPEXIEHVE BBICILIEIO OBPA3OBAHIS

«MOCKOBCKHNH MMOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI OJIUTEX)

Hanpasnenue noarorosku: 18.03.02 SHEPI'O- U PECYPCOCBEPEI'AIOIIUE ITPOLECCHI B
XUMHYECKOM TEXHOJIOTUU, HEGTEXUMWU Y BUOTEXHOJIOI MU
OII (mpomitp): «TexHMKa U TEXHOIOTHS MTOTUMEPHBIX MATEPHAIOB
®opma o0yyeHHs: OuHas
Bun npodeccnoHanbHOM eATeTbHOCTH:

IMPONU3BOJACTBCHHO-TEXHOJIOrNYECKasd.

HOILI: «Xumbuorex»

®OHJA OHEHOYHBIX CPEJACTB

O JUCHHUIIJIIMHE «O0masi ¥ HeOpraHm4eckasi XuMHsi»

Cocrag: 1. IlaciopT poHIa OIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEJICTB:
[TpumepHbIe BapuaHThI JOMAITHIX KOHTPOJIBHBIX PabOT
OO0pa3ser; TeCTOBBIX 3aJIaHUM
O06paszern KOHTPOJILHOW PabOTHI AJist pyOeKHOTO KOHTPOJIS IO KypCy
Bompock! it MOATOTOBKH K dK3aMEHY
[Tpumep 3K3aMeHAIIMOHHOTO OMIIeTa

CocTaBuUTEDb:

AptamonoBa MHHa BuktopoBHa

Mocksa, 2020
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- MOKA3ATEJIb YPOBHSI C@OPMHUPOBAHHOCTH KOMIIETEHIIUIA

Tabmuma 1

OO0mast ¥ HeopraHm4yeckasi XuMHus

dI'OC BO 18.03.02 «IHepro- u pecypcocoeperaroiiie Npouecchbl B XHAMHYECKOH TEXHOJIOTHH, HePTeXUMHN U GHOTEXHOJIOT MUY

ob0menpogeccuoHaIbHBIE H MPO(peccCHOHATBHbIE KOMIIETCHIINH:

B mporiecce ocBOeHMsI JAHHOW TUCIMIDIHHBI CTYACHT GOPMUPYET U JIEMOHCTPUPYET CIEAYIOIINE

KOMIIETEHIIMHN
NHIEKC | ®OPMYJIUPOBKA
OIIK-2 CITOCOOHOCTHIO 3HATh: JICKITHS, K/P, Ba3oBklii ypoBeHb
UCTIONb30BaTh - OCHOBBI CTPOECHHUSI aTOMOB U MOJIEKYJI, TCOPHUH XMMUYECKOH CBSI3H B | CAaMOCTOSATENIbHAS T. - BOCIIPOH3BOJICTBO
OCHOBHBIE 3aKOHBI COEMHEHUSX  pa3NUyYHBIX THUIOB, CTPOEHHWE BEHmIeCTBA B | paboTa, TOJIy4CHHBIX 3HAHUH B
€CTECTBEHHOHAYYHBIX KOHJICHCHPOBaHHOM COCTOSTHHH, OCHOBBI XMMHUYECKOH | 1abopaTopHbIC XOJI€ TEKYIIEro
JUCLUIIINH B TEepMOJMHAMUKH, METOJIOB OIHMCAaHUA XHMHYECKOTO paBHOBECHS B | paboThl, KOHTPOJISE
npodeccrHoHaNbHOMH pacTBOpax 3MEKTPOJIUTOB, THAPOIHN3A COJEH, OCHOBBI XUMHYECKOH | CEMHHApPCKHUE O ———
JIESITENBHOCTH, KUHETHKH, XMMHYECKHE CBOWCTBA 3JIEMEHTOB PA3IWYHBIX TPYMIl | 3aHATHA
MIPUMEHSATH METOIBI [leprnogndeckoir CHCTEMBI M HX COCOUHEHHH, OKHCIHTEIHHO- YpOBCH®
MaTeMaTH4eCKOIro BOCCTAHOBUTENbHBIE PEAKLUU, CTPOCHUE U CBOMCTBA KOMILIEKCHBIX - IPaKTH4ICCKOE
aHaIM3a U COEMHEHHUIL; INPUMEHEHNE MTOTYIEeHHbBIX
MOJIeINPOBAHHUA, yMeThb: 3HAHHIA B Iponecce
TEOPETUYECKOTO U - OOpeleNATh 10  CIPAaBOYHBIM  JIaHHBIM  3HEPreTHYECKUE TIOATOTOBKH K
9KCIEPUMEHTAIBHOTO XapaKTepUCTUKH U TEOMETPUI0 MOJEKYN, TepMOAUHAMUUECKUE 11abOPaTOPHBIM paboTam
HCCIIENOBaHUA. XapaKTepUCTUKU  XMMMYECKHX peakuui, BemuuuHel pH u
XapaKTEPUCTUKN JHUCCOIHMALNH 3JIEKTPOJIUTOB, IPOBOJUTH PAcUETHI
KOHLICHTPALIMHA PaCTBOPOB PA3IMIHBIX COCIMHCHHH;
BJIA/IeTh:
- HaBBIKAMH BBINOJHEHHUS OCHOBHBIX XMMHYECKHX JIaDOpaTOPHBIX
onepauuii;
- IpaBWJIaMH 0€30MacHOM PabOThI B XUMHUYECKOH 1abopaTopui;
- Meromamu ompexeneHuss pH  pacTBopoB U ompenencHus
KOHILIEHTPAIH B PacTBOPaAX;
- METOJAMH CUHTE3a HEOPTraHUYECKUX COSAUHEHUH.
OIIK-3 CITOCOOHOCTHIO 3HATh: JICKITHS, K/P, Ba3oBklii ypoBeHb
HCTIONb30BaTh - COCTaB, CTPOEHHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX NMPOCTBIX CaMOCTOATENIbHAs T. - BOCIIPOH3BOJICTBO
OCHOBHBIE BEIIECTB U XMMUYECKUX COEIUHEHUH, CBA3b CTPOSHUS BEIIECTBA U pabora, TOJTyYEHHBIX 3HAHHIT B
€CTECTBEHHOHAYYHbIC POTEKaHMS] XUMHUYECKHUX TPOIIECCOB; 1ab0paTopHbIE
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3aKOHBI ATt yMeThb: paboTsl, XOJZI€ TEeKYIIETOo
HOHMMAaHUS - YCTaHABJIMBAThH B3aUMOCBS3M MEXIy CTPOCHHEM BELIECTB U UX CEeMHHApPCKHe KOHTPOJIS
OKpYXKAaIOIIEero Mupa MIPEBPAIIEHUSIMHI B HEOPIraHUUECKUX CUCTEMAX JUISl pa3JInUHBIX 3aHATHS ToBBIIIeHHbII
U SIBIICHUH IPUPOJIBL. anemMeHToB [leprnoanyeckoii cucremsr; YPOBEHS
- UCTIOJIb30BaTh MPUHINN NEPUOMIHOCTH U [leproauueckyto
CHCTEMY JUISl IPEJCKa3aHusi CBOWCTBA MPOCTHIX M CIIOMKHBIX - MPaKTHHCECKOe
XMMHUYECKHX COCIMHEHHUH 1 3aKOHOMEPHOCTEH B NX M3MEHEHNH; TIPUMCHCHHE IOy ICHHBIX
BALETD: 3HaHWH B Ipolecce
- TCOPETUYECKUMH METOJAMHU OIIMCAaHHWsA CBOWCTB IIPOCTBIX U TIOATOTOBKH K
CIIO)KHBIX BEIIECTB HA OCHOBE JICKTPOHHOT'O CTPOSHHS MX aTOMOB U nabopaTopHEIM paboTam
nonoxxenus B [lepuoanyeckoit cucteMe XUMHYECKHX DIIEMEHTOB.

OK-7 CrocoO6HOCTEIO K 3HATh: JIeKuus, K/P, Ba3oBblii ypoBeHb
CaMOOpraHN3aLUH 1 - 3aKOHOMEPHOCTH M3MEHEHUS (PU3UKO-XUMUYECKUX CBOMCTB CaMOCTOSITeNbHAS T. - BOCIIPOHM3BOZCTBO
caM000pa30BaHHUIO MIPOCTBIX U CIIOXKHBIX BELIECTB B 3aBUCUMOCTH OT MOJIOKESHHS pabora, [10JTyYCHHBIX 3HAHUI B

COCTaBILIFOLIMX UX 3JIeMeHTOB B [lepuoanyeckoii cucteme; nabopaTopHbIe XOJIe TEKYILEero
yMeThb: paboThl, KOHTPOJIS

- paboTaTh ¢ XUMHUYECKUMH PEAKTHBAMH, TIPOCTEUIINM CEeMMHapCKHe 1 O ———
J1a00paTOPHBIM XUMUYECKUM 000PYIOBaHUEM; 3aHATHS

- 0pOpPMIISATH PE3YJIbTATHI IKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX yposeHb
pabor, GopMynupoBaTh BEIBOAEI. - IPaKTHICCKOE

BJIA/IETh:
- METOJaM{ MMOKCKAa XMMHUYECKONH HMH(OpPMAIKU C HCIOJIb30BAHUEM
pa3UYHbIX HMCTOYHUKOB (CIIPAaBOYHBIX, HAYYHBIX W HAYYHO-
MOMYJISIPHBIX HW3JaHHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCcOB
WHrepHeTa).

NPUMEHEHHUE MOTYIEHHbBIX
3HAHUH B IpoLECCe
MOATOTOBKH K
nabopaTopHBIM paboTam

**- CokpaieHusi GopM OLEHOYHBIX CPeACTB cM. B Tabuuie 2.
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Tab6muma 2

Hepeqeﬂb OLCHOYHBIX CPEACTB MO JUCHUIIJIMHE «061[1351 H HEOPraHmdeCKasd XuMHus»

HaumeHoBaHue
Ne OLICHOYHOI0
ocC cpeacTBa

Kpartkasi xapakTepucTHKa OLIEHOYHOI0 CPE/ICTBA

IIpeacraBiaenue
OLICHOYHOI0
cpeacra B ®OC

KonrponbHas padora

CpeIICTBO IMMPOBEPKU yMeHI/Iﬁ MNPUMCHATL IMOJYYCHHBIC

Komimiekt

1 (K/P) BHAHUA IJId PCHICHUS 3ala4 ONPCACJICHHOTO TUIIA 10 TEME KOHTPOJIbHBIX 3aaaH1/1171
MK pasacity 110 BapuaHTaM
CucTtema CTaHIapTH3MPOBAHHBIX 3aJaHHUI MO3BOJIAOIIAS
2 Tecr ABTOMATHU3H O;Iafb II OI:_IGI[ HSMCHGHHH’ OBHS 3HAHUH CDOHH TCCTOBRIX
T) p pOLIEyPY H3MEPEHHS yp sanamii

M yMEHHIA 00yJaronierocs.
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[Tpwnoxxenne 3.1
IIpuMepHBIe BADHAHTHI JOMALIHUX KOHTPOIbHBIX padot (OIIK-2, OIIK-3, OK-7)

Pasznea 1. [Ipumep BapuaHTa qoMalIHeH KOHTPOJILHOM padoTh Ne 1
1. CocraBbTe TNOJHBIE SJEKTPOHHBIE (OPMYNBI aToMOB 3yieMeHTOB Ne34 u Ne72. Vkaxwure
3IEKTPOHHOE CEMEICTBO, MpUBEIUTE TpaduUecKyto (popMyiTy BaJ€HTHOTO CJIOSI.
2. YkaxuTe NOpsIKOBBIM HOMEp, XUMUYECKUN 3HAK U XMMUUYECKHE 3HAKH aHAJIOrOB 3JIEMEHTA,
aToOM KOTOPOTO MMEET CIIEIYIOIIYIO BAJIEHTHYIO SJIeKTPOHHYIO CTPYKTYpY: 6526p°.
3. CpaBHUTE XUMUYECKHI IEMEHT S C IBYMSI COCEAHMMH B MEPHOJE U C ABYMS ONMKAUIIUMU
3JIEKTPOHHBIMU aHAJIOTaMH B MOATPYIINE MO CIEAYIOMIMM XapaKTepUCTUKAaM: Paguycy aTOMOB,
DHEPru¥  WOHM3AIMU, DJHEPTHH CPOACTBA K  DIIEKTPOHY, AJICKTPOOTPUIATEILHOCTH,
METATTMYHOCTH, OKUCIUTENbHO-BOCCTAHOBUTEIBLHBIM CBOMCTBAM, XapakTepy BBICIIETO OKCHAA U
TUIPOKCHUIA.
4. YKaXuTe 3JE€MEHT M KOJIMYECTBO HEUTPOHOB B SIJIPE €ro aroma, UCXOJsl M3 SJIEKTPOHHOTO
cTpoenus ero uona: °* 352,
5. HanmuIIMTE 3HAYEHUs BCEX KBAHTOBBIX 4MceN (OPMHUPYIOLIErO AJIEKTPOHA aroMa 3JIEMEHTa
Ne23.
Pasznea 1. [Ipumep BapuaHTa q10MaliHed KOHTPOJIbHON padoThl Ne 2
1. Paccuunraiite cTaHzapTHYIO OSHTaNbIUI0 peakiuuu: Few+02u0—Fe203u«). PaccraBbre
KOA(PUIMEHTHI. YKaXHUTE 9K30- WIH SHAOTEPMUUYECKOM SIBIIIETCS JaHHAS pEaKIusl.
2. CKOJBKO yIJIst HaJlo0 Ckeub, yTo0b! moayunuts 7000 xJx sneprun?
3. Ilpenckaxkute, HE MPOU3BOJS PACUETOB, 3HAK M3MEHEHUS JHTPONMU MPH CTAaHIAPTHBIX
ycnoBusix st mpouecca: Asksiry + Ask3ir) + Faow).
4. Paccunraiite AG® peakiun CaCO3(0—CaO k) + COxry s Temmeparypsi 1500°C.
5. [lo TepMOXMMHYECKOM YpaBHEHHUIO pEakiuu cropanus cepoBogopona: H»Smp+1,502:) =
H20 () +SO2r); AH®p = -518,4 kJ[x/MoIb. BeIurciinTe CTaHIapTHYIO SHTAIBITHIO CEPOBOIOPO/IA.
Pasznea 1. [Ipumep BapuaHTa q10MaliHed KOHTPOJIbHOM padoThl Ne 3
1. CocTaBbTe MaTeMaTHUECKOE BHIPAKEHUE 3aKOHA NEHCTBUS Macc ISl CIEIYIOLIEro Mpolecca:
Zn 9 +HCl p-p—ZnClap-p)+Haw?
2. Kak u3MeHUTCS CKOPOCTh XUMUYECKON PEAKIINU:
COw + O2) S NOyp), ecnu: a) konuentpamuio NO ymensmmth 3 pasa; O)remmeparypy
nporiecca nmoBeicuth Ha 20°C (y=3)?
3. B kakyo cTOpoHy cMecTHTCS paBHOBecue xummuecko peakmuu: SOrr) + Ozpy — SO3(),
AH<0, ecnu a) CHM3UTH TeMIepaTypy; O) YBENIWYMUTH JABJICHHE; B) BHECTH KaTalW3aTop; T)
YBEIUYUTH KOHIIeHTparuo SO3?
4. CocTtaBbTe BhIpaXKEHHE KOHCTAHThl XUMUUYECKOI'O paBHOBECHUS JIJIs ITpoliecca 3.
Pasznea 1. [Ipumep BapuaHTa qoMalIHeH KOHTPOJILHOM padoThl Ne 4
1. Ckonbko rpammoB Na2CO3 copepsxutcs B 500 mi 0,251 pactBopa?
2. CocraBbTe ypaBHeHus auccornammu coequaenuii: HCIO u H3BO3. B Tex cmywasx, rae 1o
HEO0OXOUMO, TIPUBEIUTE YypaBHEHUs CTyneH4arodl mguccouuanuu. CoOCTaBbTE BBIPAKEHUS
KOHCTaHT AMCCOLMAIMKM TpeIokKeHHbIX KuciaoT. Kakas u3 AByx sBusercss Ooisiee crmaboit?
Paccuuraiite crenensb nucconuanuu ogHou u3 kuciot B 0,01M pactBope.
3. Cocraswte Boipaxkenue [IP mms AgBr m AgCI, cpaBuuTe nx pactBopumocTh. Paccumtaiite
KOHI[EHTPAIMIO KATHOHOB Y aHUOHOB B HACBIIIICHHOM PAacTBOPE OJHOTO U3 ATHX BEIIECTB.
4. Paccuutaiite koHueHTpauuto noHoB OH’, a Ttakke pH pacTBopa, yKaKute peakiuio Cpejbl
TpH KoHIeHTparuu noHos H* 3,82-10712, mons/n.
5. TlpuBenuTe MOJEKYNSIpHbIE UM HOHHBIE YPaBHEHHSI T€X pEaKIMi, KOTOpble BO3MOXHBI B
pacTBope, OObSICHUTE UX HAMIPABICHHOCTD:
Cu(OH) + Na2SO4 —
Na>SO4 + BaCl —
Fe(OH)3z + H2SO4 —
Al(OH)3 + NaOH —
Pb(NO3)2 + H.S—
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6.CocTaBbTe MOJICKYJISIPHBIE YPAaBHEHHUS PEAKIHid, COOTBETCTBYIOIINE CIICIYIOIIMM KPaTKUM
HMOHHBIM:

H,PO4 + OH = HPO4>+H,0

Pb?*+S04% = PhSO4|

[Cr(OH)2]" + 2H" = Cr3* + 2H,0

7 Paccumraiite KoHUeHTpanuo nonoB H u OH™ B pactBope, pH kotoporo pasen 4,3.

8.Kakue u3 coneit (pocdar kanus, cynsdar menu (I1), xmopun pyounus, cynshua aaTroMUHNSA)
nonBepraiorcst runponusy? IlpuBeaute MoJeKynspHble M HOHHBIE YpaBHEHHUS THAPOIIN3A,
YKQXHUTE PEAKIUIO CPEIbl U YCIOBUS CMEIIEHUSI PABHOBECHS THIPOIU3A.

9.IlpuBeante MOJEKYNIApHbIE M KpaTKUE€ HMOHHO-MOJIEKYJISIPHbIE YypaBHEHUS peaklUul, ¢
MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBHTH CIEAYIONINE MPEBPAIICHUS, YKAKUTE YCIOBHS HX
MPOTEKAHUS:

BaCO3;—Ba(HCO3),—BaCOs3

Fe20O3—Fe(OH)3

Cu—CuSO4

Cu(NO3)2—CuOHNO3—Cu(NO3)2—Na2SOs—NaCl.

10.PactBop 7,252 r rmoko3sl B 200 r Boasl 3amep3aer mpu -0,378°C. Kpuockomuueckas
MOCTOSIHHAS BOJIbI paBHa 1,86. Onpenennute MOJIEKYJISIPHYIO MAacCy TITIOKO3bI.

Pa3nes 1. [Ipumep BapuaHTa J0MalIHeld KOHTPOJIbHOM padoThl Ne 5

1.Ykaxure creneHb okucieHus aroMmoB B coenuuerusx: HNOz, KMnOg4, Caz(POa4):.
2.Ilpennonoxute kakyto poib B OBP Moryr wurpaTh coeIMHEHHs JaHHOTO 3JIEMEHTA,
colepKalife ero aToMbl B cTemeHHW okucneHws: S2, S™, S*8 SO TIpusenmre mpumeps!
COOTBETCTBYIOLLUX COECAUHEHUMU.

3.Ykaxwute tun OBP 1151 kax1o¥ U3 MpUBEICHHBIX cXeM peakiuii. PacctaBbTe KO PUITMEHTHI,
MOJIB3YSCh METOJIOM IJIEKTPOHHOTO OanaHca. YKaKHUTE OKUCITUTETh U BOCCTAHOBHUTEIIb.
Cl,+KOH—KCI+KCIO+H20

(NH4)2Cr207—N2+Cr203+H:0.

4.CocraBbTe ypaBHEHUs mnojiypeakiuid ¢ ydetom pH cpenpl. Kakoil mpormecc BbIpaxkaercs
KaKIbIM ypaBHEHUEM?

pH<7 pH=7 pH>7

MnOs —Mn?* NO> —NO3" [Cr(OH)6]>—CrO4*

5.PaccraBbTe KO3 PUIIMEHTHI B MPUBEIECHHBIX CXeMaX, MOJIb3YsACh METOJIOM MOIYPEaKIIHii:
As203 + |2 + NaOH — NazAsO4 + Nal + H20.

Pasznea 1. [Ipumep BapuaHTa q10MalIHeH KOHTPOJLHON padoThl Ne 6

1.IlpuBenuTe ypaBHEHHUS U SJCKTPOHHBIN OalaHC BO3MOKHBIX PEaKIIHiA:

BaCl, + Cd —?

AgNO3 + Fe —?

CaSO4 + Zn —?

2.CocTaBbTe CXEMBI FaJIbBAHMUECKUX 3JIEMEHTOB, B KOTOPBIX MPEAIOKEHHBIH AJIEKTPO ObLUT OB
aHOJIOM, a B JIPyroM — KatojoM: Fe/Fe?*,

3.B mpuBeneHHBIX cxeMmax peakuuil pacctaBbTe Kodd¢uimentsl. Ha ocHoBanuu pacuera D/1C
peakuuii ompenenuTe, BO3MOXHO JHM €€ IMpPOTeKaHWE B YKAa3aHHOM HaNpaBJIEHUU MpH
HopManbHbIX yenoBusix: NaBr + K2Cro07 + H2SO4 — Cr2(S0O4)3 + Brz + K2SO4 + Na2SO4 +
H20.

4.0Onpenenute 3JIEKTPOIHBIN MOTEHIMAJ LIMHKA B PACTBOPE €ro COJIM ¢ KOHLEHTPALUEl HOHOB
Zn%* 0,05 Moutb/1.

5.Beraucnute 3JIC snementa, coctosiiero u3 Zn B 0,1M pactBope ZnSOs4 u Pb B 0,05M
pactBope Pb(NO3).. CocTaBbTe cXxeMy 3JIeMEHTA.

6.0npenenure Kakoi M3 Haxoasuwxcs B KoHTakre CU — HQ meramnoB , Oyaer moaBeprarbes
KOppO3UU B arpeccuBHOM cpene. Hamummre ypaBHEHUS! KAaTOAHOTO U aHOAHOTO MPOIIECCOB B: a)
KHCTIOi; 0) HEUTpaIbHOM cpenax.

7.Hanummre ypaBHEHUS peaknii dJeKTposin3a paciiaBa cor K2S Ha MHEPTHBIX 3JIeKTpoax.
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8.Hanummre ypaBHeHus1 peakimid snekrposinsa pactBopo coinerd CUClz, NaNO3 Ha mHEpTHBIX
INEKTPOAAX.
9.0npenenuTe Kakue U3 UMEIOIINXCS B paCTBOPE HOHOB M B KAaKOM MOCIEI0BATEILHOCTU OyIyT
pa3psKaThCs Ha MHEPTHBIX KaToze u aHoze: CI', NO3s', AIFY, Sn**, Ni?*.
10.Kax wm3MeHsiercs Macca MeOHBIX KaTola M aHOJa, €CIM 4Yepe3 pacTBOp cyinbdara menu
MPONYCTUTh JEKTPUUYECKUM TOK CUIION 2,5A B TeueHue 24?
11.IIpu npoxoxaenun 4000A-u snekTpuyecTBa BBIIEIWIOCH 2,24 KI KajdbLUs U3 paclllaBa
CaCl,. Beruncanre BBIXO/] KaJIbIUS 110 TOKY.
Pa3nes. 2. Ilpumep BapuaHTa 10MalIHeil KOHTPOJIbHOI padoTsl Ne 1

1. JlonummuTe ypaBHEHHsI peaKIlUii, MPOTEKAOIINX 0 KOHIIA:
K2S + HCl —
KOH + CaCl; —
NaCl + K2SO4 —.

2. JONHUIIUTE YpaBHEHHUE PEAKIIUU U PACCTaBbTE KOO DHUITMEHTHI:
Na>O> + Fe(OH)2 + H20 —...
3. CkonpKo TpamMM cojbl moTpedyercs Uil ycTpaHeHus >kecTKOCTH 10 71 BOJbl, HACHIIIEHHON
cynbdarom kanbius pu 20°C, ecau pacTBOPUMOCTB TIOCIETHETO paBHA 2T HA JIUTP.
Paszpnea. 2. [Ipumep BapuaHTa q10MalIHeH KOHTPOJLHOM padoThl Ne 2
1.Ilpu pacTBOpeHHH B COJISTHOM KUCJIOTE CIUIaBa MarHus ¢ aaoMuHUeM maccoi 10r Beraenumics
BOZI0poa 00beMoM 9,651 (H.y.) OnpeneuTs MacCOBBIE T0IM METAIIOB B CILJIABE.
2 IlpuBeauTe MOJEKYJISIpHBIE M MOHHBIE YPAaBHEHHUS THAPOJIHM3a COJEH: CyIb(QHI aTOMUHHUS,
Cynb(UT TUTHS, HUTPAT CBUHIIA.
3. PaccuuraiiTe CTaHIApPTHYIO DHTPONMIO HHUTpaTa CBMHIIA, €CJIM 3HAYEHUE CTaHJApTHOM
suTponuu peakiuu 2PbO ) + 4NOxr) + Oz = 2PB(NO3)2) coctasmser -871)x/K.
Pa3nes. 2. Ilpumep BapnaHTa 10MaliHeil KOHTPOJIbHOMN padoThl Ne 3
1. Hanumure ypaBHEHUS peakIUil, ¢ MOMOIIBI0 KOTOPHIX MOXXHO OCYIIECTBUTH CJEIYIOIIHNE
IIPEBPAILCHUS:
B—B,03—H3:B0O3—Na:B,07—NaBO:
2. Tpu 20°C B 500 M1 Boaw! pactopunu 1,9-107% momb yrinekucioro rasa. Kakosa maccopas
noisist CO2 B pacTBOpE?
3. Hanumute ypaBHEHUs peakuuil Mexay okcuaoMm kpemuus (IV) m kapOoHaTOM HaTpus mpu
MPOKAJIUBAHUH.
Pa3ne. 2. Ilpumep BapnaHTa 1oMalHell KOHTPOJIbHON padoTsl Ne 4
CKOJBKO aMMHaKa MOXHO TOy4uTh u3 cMecu 30r xymopuaa aMMmonust U 30 © oKcHaa Kajblus,
€CJIM BBIXOJ cocTaBiisieT 95% oT TeopeTuueckoro?
2. KakoBa macca ¢ocdopura, conepxkamniero 80% Ca3(PO4)2, HeoOX0IUMOT0 ISl TIOTydeHus |
T pocToro cynepdocdara?
3. Jlonumurte ypaBHEHUE PEAKIINH, YKAKUTE YCIOBUS €€ MPOTEKaHMUS:
(NH4)2CO3—CO2+...
Pasznen 2. [Ipumep BapuaHTa q0MalIHeH KOHTPOJLHOM padoThl Ne 5
1. Kakoif 00bemM KHcIopoaa BbIIENUTCS NMpH pazioxeHuu 10r 6%-Horo pacTBopa mepokcuaa
BOJI0pOIa?
2. Paccuuraiite, Oymet M caMONpon3BOIBHO MpoTeKaTh peakius SO2(1)+H2S(r)=S(x)+H20(x)
B U30JIUPOBAHHOM CHCTEME MPU CTaHAAPTHHIX YCIOBHUSX.
3. Jomummre ypaBaenue peakuun: Hz SO 4(konn+Mg—
Pa3nes 2. [Ipumep BapuaHTa J0MalIHeld KOHTPOJIbHOM padoThl Ne 6
1. CxoBpKO MOJIb BOJIBI 00pa3yeTcs MpU B3pbIBE 371 TpeMydero rasa (mpu H.y.)?
2. XJ10poBOZOPO, MOTYYSHHBIN JeiicTBUEM M30bITKa CepHOM KHCIO0THI Ha 117r Xjopuaa HaTpws,
pactBoprwir B 292r Boabl. KakoBa maccoBasi 10j1si XJIOPOBOAOPOAA B MOJYYEHHOM pPacTBOpE
COJISTHOM KUCJIOTHI?
3. Hamumwure ypaBHeHHsS peakIHil MoOdydeHHs OpomHAa LHWHKA YETHIPbMS pa3IUYHBIMU
CHoco0aMH.
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[Tpunoxenne 3.2
O0pazen TecToBbIX 3a1aHNi 10 TeMe « Tepmoxumus. OCHOBBI XUMHYECKOH
Tepmogunamukm» (OIIK-2, OITK-3, OK-7)
1. Kak Ha3bpIBaeTCsl SHEPrHsl JBWXKEHHUS W B3aUMOJCHCTBUS BCEX YACTHI[ CHCTEMBI, 3a
UCKJTIOYCHHEM KHHETHYECKOW SHEpPrHM JABM)KEHUS CHCTEMbl M IMOTEHIMAIBHOM SHEPruu ee B
M0JIE TATOTEHUS?
1) sHTANBIIUS;
2) BHYTPEHHSS DHEPIUS;
3) motenmman ['u66ca.
2. Kak Ha3piBaeTcsi (YyHKLHUS COCTOSIHUS, XapaKTEpPU3YIOUIas TEIUIOCOAEp)KaHUE CHCTEMBI HpU
p=const?1) sHTANIBNHS;
2) sueprus ['u60ca;
3) sHTpOMHS.
3. Ilpu abcomoTHOM HyIe SHTpoIUs Beex Tel paBHa 0- 310:1) [lepBblii 3aK0H TEPMOAMHAMUKY;
2) BTopoii 3aKOH TepMOJIMHAMUKH,
3) TpeTuii 3aK0OH TEPMOIUHAMUKH.
4. He mnpuberas Kk pacueTaMm, ONpEIEIUTE 3HAK W3MEHEHUS SHTPOIUU MpPH CTaHIAPTHBIX
yenoBusx s peakiuii: 8)2S0 2 +02ry=2S03(r); 6)NH3)+HBr(r)=NH4Br ).
1) a) AS>0; b) AS<O0;
2) a) AS>0; b) AS>0;
3) a) AS<0; b) AS<0.
5. Paccuuraiite TeMmmepaTypy paBHOBecHs s oOpatumoii peaxiuu, eciu AHp=260,3 x/Ix,
AS,’=282 JIax/K:
1) 0,92 K;
2) 923 K;
3) 1,08 K.
6. Kak Ha3pIBalOTCS peakiiuy, MPOTEKAIOIIUE C BhIACIICHUEM Teria?
1) reTeporeHHbIe;
2) BK30TEPMHUECKHUE;
3) PHAOTEpMHUYECKHE.
7. TlomBomMMas K CHCTEME HSHEpPIus pacxojayercs Ha YBEIMYCHHE BHYTPEHHEH >HEpruu u
coBeplieHre paboThl MPOTUB CUJI BHEITHETO JIaBJICHUS - 3TO:
1) IlepBblit 3aKOH TEPMOIMHAMUKY;
2) BTopoii 3aKOH TepMOJIMHAMUKH,
3) TpeTuii 3aK0OH TEPMOIUHAMUKH.
8. Kak HazpiBaeTcs KpUTEpUi CaMOMPOU3BOJIBHOIO IMPOTEKAHHs PEAKIHH HpPU MOCTOSIHHOM
naBiieHUU? 1) SHTAIBINS;
2) sueprus ['nu66ca;
3) sHTpONMUSL.
9. OyHKIMSA COCTOSHUS, XapaKTEepHU3YIOllasi CTENEHb HEYNOPSI0YEHHOCTH CHCTEMbI, — 3T0:1)
SHTAJIBIINSA;
2) sueprus ['n66ca;
3) sHTpONMUSL.
10. KakoBa cTangapTHas SHTaIbIUs oOpazoBanus okcuaa 6apus — BaO B x/x/monb, eciu ipu
okucienuu 0,2 monb 6apust Beiaenunochk 111,62 xJx Temna?

1) 1116,2;

2) 2232 ,4;

3) 558,1.

Knrouu k mecmogvim 3a0anusam

No Bompoca 1 2 3 4 5 6 7 8 9 10
Ne oTBeta 2 1 3 3 2 2 1 2 3 3
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[Tpunoxenwne 3.3
O0pa3ubl KOHTPOJIBHBIX PadoT 1Jist pydesxkHoro kouTpoias (OIK-2, OIIK-3, OK-7)
Pazpmen 1.

1. CocTaBbTe MOJHYIO AJIEKTPOHHYIO U 3JIEKTPOHHO-TpapHUUEcKyt0 (pOpMyIbI 3JeMEHTa ¢
MOPSAKOBBIM HOMEPOM 22. YKaKHUTE IEKTPOHHOE CEMENCTBO, HATUIIIUTE 3HAYEHUS BCEX
KBAaHTOBBIX YHCEN (POPMUPYIOIIETO SJIEKTPOHA aTOMA JIEMEHTA.

2. PaccuuraiiTe cTaHmapTHYIO SHTaJIbNUI0 peakuuu: 4Feq+3021n=2Fe203xk). Ykaxkure
9K30- WIK YHIOTEPMUUYECKON OY/IET NaHHas peaKilysl.

3. Kaxk uzmenurcst ckopocth xumuueckoi peakuuu: Hawy + 2y = Hl ), ecnu:

a)yMEHBIIUTH KOHIIeHTpanuio Hy B 2 pasa; 0) moBeICUTE TemIepaTypy mnpoiecca Ha 60°C (y=4)?

4. B kakom oowseme 2 M pactBopa NaCl cogepxxurcs 5t conu?

5. PaccraBbTe KO3(DPUITUEHTHI, TTOTH3YSICh METOJAOM IOTYPEAKITHIA:

KNO2+K2Cr207+HNO3—>Cr(NO3)3+KNOs+H-0.

6. Kakoit u3 Haxonsmuxcsi B koHTakre SN-Cd MeramnioB Oyzaer moaBepratbesi KOPpO3UH B
arpeccuBHOM cpene? Hamumure ypaBHEHHS KAaTOAHOTO M aHOJHOTO IPOIIECCOB B a)
KHUCTIOM, 0) HEHTpaIbHOM cpeiax.

Pazpea 2.

1. Kakas macca ramieHoil u3Bectd norpeOyercst [uis MOJTY4YEeHUs U3 XJIOpHIa aMMOHHUS aMMHUaKa
HeoOxoaumoro it nmpurotosnenus 1000r 15%-noro pactsopa?

2. Cxompko mn 0,2M Ttuocynbdara HaTpusi HEOOXOAMMO B3ATh A MONy4deHHs 1 T cephl
JIEHCTBUEM M30BITKA CEPHON KHCIIOTHI?

3. Kaxk ocymectButs npespamienus: l,—HI—-Kl—12?

4. Hanumure ypaBHEHHS PEAKIHM, C MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBHUTH CIICIYIOIIHE
npespanieHus: C—C0O,—CO—COCIl,—H2COa.
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[Ipunoxxenne 3.4
Bomnpocsl 1J11 TOATOTOBKH K 3K3aMeHY Mo JucHumInHe «O0mas u Heopranuieckas
xumus» (OIIK-2, OIIK-3, OK-7)

no pasaeay 1
1. BomHoBas pyHKIus. DaekTpoHHOE 001aK0 1 opOuTanb. KBaHTOBBIE uncia, X B3aUMOCBSI3h
2. I'maBHOe KBaHTOBOE YHUCIO. DJHEpreTHyeckue ypoBHH. OpOuTaTbHOE KBAaHTOBOE YHCIIO.
[Toxypoau. ®opma S- u p- opOUTaEi.
3. MarautHoe KBaHTOBOE unciio. KoiuuecTBo opOuTasieit B S-, p-, d- u f- moxypoBHSX, B3auMHast
OpHUEHTAINs aTOMHBIX OpOUTaseil.
4. CnMHOBOE KBAaHTOBOE YHCIIO0. MaKCUMAIBbHOE YUCIIO 3JIEKTPOHOB HAa OPOUTANSIX, TTOTYPOBHSIX
U YPOBHSIX.
5. IlpuHIMI ¥ MOCIENOBATEIIBHOCTD 3AIIOJIHEHMS JJIEKTPOHAMM JHEPreTUYECKUX YPOBHEH U
MOYpPOBHEH B MHOTO3JIEKTPOHHBIX aTOMax.
6. MakcuMabHOE YHCIIO0 AIEKTPOHOB HAa OPOUTANISAX, TOAYPOBHSAX U YPOBHSX.
7. IlpaBuno Ilaynu u npasuio ['yHaa (mpuMepsl TpUMEHEHNS).
8. DneMeHTapHbIe YaCTULIBL: JJIEKTPOH, TPOTOH U HENUTpoH. WX 3apsa u macca.
9. 3apsn sapa U NOPSIAKOBBIA HOMEp 3JIEMEHTa B MEPHOJMYECKOM cucTteMe. MaccoBoe 4ucio,
aToOMHasi Macca anneMeHTa. M30Tomnsl.
10. Ilepuoanueckuii 3akoH J[.M.MenaeneeBa u nepuoauyeckas CUCTEMa 3JIEMEHTOB C TOYKH
3peHHsl  CTPOEHHsSI  DJEKTPOHHOM  00oiouku aromoB. CoBpeMeHHas  (QOpPMYJIHPOBKa
NEPUOANYECKOT0 3aKOHa.
11.Ilepuonnueckas cucrema »saemeHTOB. llepuoabsl u  rpynmbel  sneMmeHToB. [lpuunHa
NEePUOANYECKOr0 U3MEHEHUS CBOMCTB 3JIEMEHTOB.
12. Paguyc atroma, 3HepIrys HOHU3ALUH, CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTpULATENBHOCTH (D0).
M3MeHeHne 3TUX mapaMeTpoB IO NMepUoiaM U rpyInaM NepruondecKoil CUCTEMBI.
13. OcHOBHBIE XapaKTEPUCTUKU XUMHUYECKOHN CBS3H (IJIMHA CBSI3U, DHEPTHUS CBSI3U, MOJSIPHOCTH
CBs3M). BaneHTHbIE YIUIBL.
14. HM3MeHeHHE TOTEHIMAIBHOW SHEPTHH CHUCTEMBI MPU CONMKEHHH JIBYX aTOMOB BOJOPOJA.
JlivHa 1 SHEprus CBS3U B MOJIEKYJe BoJopoaa. Mi3sMeHeHre SHepriuy CUCTEMBI PU 00pa30BaHUH
XUMHYECKOU CBSI3U.
15. Mexanu3m oOpa3oBaHMs KOBaJEHTHOH cBsizu. OOmas mapa 35eKTpoHOB. KoBaleHTHOCTH
atoMoB. KoBasneHTHass HemojsipHass W ToOJspHas cBs3b (mpumepsl). Haceimaemocts u
HaIPaBJIECHHOCTh KOBAJIEHTHOM CBSI3H.
16. Mexanu3m 00pa30oBaHus HETOISPHOU | MOJSPHOM KOBAJICHTHOM CBSI3U HA MPUMEPE MOJICKYJT
Cl, u HCI.
17. 6- u m -cBsi3u. IIpocThie U KpaTHBIE CBSI3U HA MPUMEPE MOJIEKYIIbI a30Ta.
18. Mexanu3m oOpa3zoBaHus HOHHOM cBsi3U. [IpaBmiio okrera. loHHAs CBA3b KakK MpeaesIbHBINA
CIy4ail KOBAJICHTHOW MOJAPHOW CBsi3M. CTENEeHb MOHHOCTH XMMHUYECKOW CBSI3M U BIUSHHUE Ha
Hee A D0 B3aUMOJEHCTBYIOIIUX aTOMOB.
19. BaneHTHOCTh aTOMOB B OCHOBHOM M BO30YXJEHHOM COCTOSTHUU. [ mOpuaHBIE OpOUTAH, HX
dopma. Tunsl rubpuausanuu: sp, sp?, Sp° u pacnosoxenue opouTaeii B IPOCTPAHCTBE.
20. Bamentneie yriael. IlpoctpancTtBenHass ¢opma Monekyn. JIuHelHble, YIroBbIe U
nUpaMUIaTbHBIE MOJIEKYIIbI. CXeMBI ePEKPBIBAHUS BaJICHTHBIX OpOUTANEH B ATUX MOJIEKYJIaX.
21. JIumoybHBII MOMEHT. JIMMOJBHBIA MOMEHT XUMHYECKOW CBSI3M W MOJIEKYJ CIIOKHOTO
BELIECTBA.
22. Ionstusa "cucrema", "¢aza", "kommonent" (ompeneneHus). [ OMOTeHHBIE U TETEPOTCHHBIC
peaxiuu (IpuMepsl).
23. DOueprernueckue 3(HPEKTHl XUMUYECKUX PpEaKIUi. DK30- M IHAOTEPMHUUYECKHE PEaKIUU
(mpumepsl). DHTanbnus. 3akoH ['ecca v clieACTBUA U3 HETO.
26. [Ipumenenue ciencTBui U3 3akoHa ['ecca Juis pacdera SHTAIBIUNA XUMUYECKUX PEAKIIM.
CraHgapTHBIC YCIIOBUS. DHTAIBIHS 00pa30BaHUsI CII0KHOTO BEIIECTBA.
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27. CpenHss W HCTUHHAs CKOPOCTh XUMHUYECKOM peakuuu. BiusHue KOHLEHTpauuu
pearupyromux BEMIECTB Ha CKOPOCTh XUMHUUYECKON peakiuu. 3aKOH JEUCTBYIOIIMX MacCC.

28. 'oMoreHHble XMMHUYECKUE PEAKIMH (IIpUMeEpHI). BiausHue Ha cCKOpOoCTh TOMOT€HHOM peakuuu
KOHIIEHTpAllUH PEarupyronmx BEIIeCTB. 3aKOH JEWCTBYIOIMUX Macc. KoHcTaHTa CKOpPOCTH
peaKkiuu.

29. BiusiHue teMnepaTtypbl Ha CKOPOCTh XMMUYECKON peakiui. AKTUBHBIE MOJIEKYJIbI, SHEPTUS
akThBanuu. lIpyuMHAa 3aBUCUMOCTH CKOPOCTH XHMHYECKON peakIuu OT TeMIepaTyphl.
VYpasuenne Bant-I'odda, Temnepatyphbrit KodhGuimueHT.

30. I'ereporennsle peakuuu (mpumepsl). CKOpOCTh T'€TEPOr€HHON peakLiU, BIUSHUE HA HEe
nuddy3un 1 ToOBEpXHOCTH pazzeina (a3. KoncranTa paBHOBECHS JJII T€TEPOTEHHON pPEeaKIny.
31. Karanu3 u xatanusaropbl. Karaan3 roOMOT€HHBIH U TE€TEPOTrE€HHBIM, IOJOKUTENIBHBIN U
OTpHULATENbHBIA. MeXaHu3M JeHCTBUA KaTaIn3aTopoB. [[puMepbl MpUMEHEHHs KaTaau3aTopoB B
MPOMBIIUIEHHOCTH.

32. HeoGpaTtumbie 1 oOpaTUMBbIe peakiuu (IpUMEpPHI). XUMHUYECKOE PABHOBECHE B TOMOTCHHBIX
U TeTeporeHHbIx cuctemax. Koncranra paBHoBecus.

33. IlpaBuno Jle-lllaTenbe u mnpuMEeHEHHE €ro K pPaBHOBECHBIM cHcTeMaM. BimusHue
TEMIIEpaTyphl, 1aBJIICHUS] U KOHLIEHTPALIUHA PEArupyIoLIUX BEIIECTB HA MOJO0KEHHE PAaBHOBECHUS.
[Tpumepsl.

34. BnusitHue TeMneparypsl, AaBJICHUS U KOHLUEHTPAMU PEearupyromux BEIIECTB HA MOJIOXKEHUE
paBHOBecus. [Ipumepsl. BoiOOp onTUMaIbHBIX YCIOBUH MPOBEICHUS XUMHUYECKUX PEaKIuid Ha
npumepe cuare3a ammuaka: N2 + 3Hz2 <>2NH3; AHx, < 0.

35. PactBopsl. CrnocoObl BBIpaKEHHsI COCTaBa pacTBOPOB (MaccoBas [IOJsl, MOJIApHAs u
HOpMajlbHasi KOHIEHTpaluu, TUTp).  HacklllleHHble, HEHACBIIIEHHbIE U TEPECHIICHHbIC
pactBopsl. [lepexkpucramnu3zanus.

36. TemnoBble A(DQPEeKThl TPH PACTBOPEHUHM KPHUCTALIMYECKOTO BEIIECTBA B IKHUIKOCTH.
ConpBarauisi W Trujpatanus. ODHTaIbIOUS pacTBOpeHHs. BiusHue TemmepaTypbl Ha
PacTBOPUMOCTD KPUCTAIITMYECKOTO BELIECTBA B KUKOCTH.

37. PacTBOpUMOCTH Ta3oB B >KHJKOCTH. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B B KUIKOCTHU OT
naBneHus (3axkoH ['enpu) m temmepatypbl. I[lpumenenue mpaBuna Jle-IllaTtense k mporeccy
pacTBOpEeHUs ra3a B KUJKOCTH.

38. DIeKTPOMUTHI U HEIJIEKTPOIHUTHL. TeopHst JIEKTPOTUTHIECKON aucconnanuu. CteneHs (o) u
KOHCTAaHTa (Kmuc.) Auccoruanuu. DakTopbl BIUAIOIMIME HA O U Kmuc.? CHIbHBIE U claOble
AIIEKTPOJIUTHI (TIPUMEPHI).

39. Juccommanus »aeKkTpoiauToB. CTyneHdaras AMCCOIMAlMS KUCIOT W OcCHoBaHuil. Ha
npumepax auccormanuu pochoproit kucnorel (HsPO4) u ruapokcuna xobansta (1) Co(OH)e.
KoHcTaHTa 37€KTpOTUTUYECKON AUCCOIUALIHH.

40. 3akon pazbamnenuss OcTBanbaa sl cnaboro OMHAPHOTO 3IEKTpoiuTa (BHIBOM). BrusHue
KOHIIEHTPAIlUU pacTBOPa CIa00ro JIEKTPOIUTA HA CTETIEHDb ANEKTPOIUTUYECKON JUCCOLUAIIUH.
41. NoHooOMeHHbBIE peaknuu ¢ 0Opa3oBaHWMEM Ocajka, Ta3a, cIaboro JJIEKTPOJIUTA WIIH
KOMILJIEKCHOTO HOHA (TIPUMEPHI).

42. TlpousBeaeHUE pPACTBOPUMOCTH U TPUMEHEHHE €ro JUIsl BBIUMUCICHUS KOHIEHTpAIUU
HACBIIIEHHOT'O PacTBOPa U BO3MOKHOCTH BBINAEHUS OCaJKa U3 PacTBOPA.

43. DnektponuTHueckas auccouuanuss Boabl. KoHcranta auccoumanuu Bonbl. MoHHOE
npou3BenieHrne Bobl. Bomopoausiil mokasarens (pH) pacTBopos.

44. KoHIleHTpalusi HOHOB BOJOPOAa U HOHOB TUAPOKCHIA B HEUTPANbHBIX, KUCIBIX U IIETOYHBIX
pactBopax. [Tokazarens pH u ero 3HaueHue B 3TUX pacTBOpax.

45. T'upponu3 coneit. CtyneHuatsiii ruaponus. M3menenne pH npu rugponuze. HeobpaTumprii
TUAPOIIN3.

46. CreneHb U KOHCTAaHTa TWIAPOJiM3a. BiusHue TemnepaTypbl U KOHLEHTPALMKM pacTBOpa Ha
TUAPOIIN3.

47. OKUCANTENbHO-BOCCTAHOBUTENbHBIE peakiiuu. CTerneHb OKUCIEHHUS] U BAJICHTHOCTh aTOMOB.
OxucneHne 1 BOCCTaHOBJICHHE.
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48.Onextponnblii  Oamanc. CoCTaBleHHE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi Ha
npumepe:

H2S + KMNnO4 + H2SO4 — S + MnSO4 + K2SO4 + H20.

49. Tunbsl OKHUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX peakuuil. BiusHue yclaoBU TNpPOBENCHUS
OKHCIUTEIbHO-BOCCTAHOBUTEINbHBIX PEAKUMM (KUCIOTHOCTh CPEibl, TEMIIEpaTypa, KaTaau3aTop)
Ha COCTaB MPOAYKTOB PEAKIUU.

50. Dnexkrtponus. IlocnenoBaTenbHOCTh paspsaa MOHOB Ha 3iekTpoaax. CXeMbl IPOLECCOB
anekTposu3a paciiasa u pactopa NaCl. 3akons anektponnsa (3akonsl Papajes).

51. Dnektponn3. CxeMbl NPOLIECCOB JIEKTPOIN3A C MHEPTHBIMU 3JIEKTPOAAMU U PACTBOPUMBIM
aHonoM. [IpuMeHeHune 3nexTponsa.

52. PaBHOBecue B CUCTEME METAJI-PACTBOP €r0 COJIM. YCTPOWCTBO M NPUHLUN JEHCTBUSA
MIEPBUYHOTO TAJIbBAHMYECKOTO JieMeHTa [lanuens-Axkoou.

53. OtHOcHUTENbHBIA AIEKTPOAHBIA NOTeHUMaN. Bonopoassiii snektpoa. CraHmapTHBIN
DIIEKTPOAHBIN MOTEHNUAN. P/ cTaHIapTHBIX DJIEKTPOAHBIX MOTEHIUAI0B 11 nap Me/Me™ (psn
HaIpsKEHUM) U BBIBOJBI U3 HEro. [I[puMeHeHne CTaHIapTHBIX JEKTPOAHBIX MOTEHIUATIOB JJIs
ONpeIeTICHUsI BO3MOKHOCTH IPOTEKAHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM PEAKIUH.

54. Teopuss cTpoeHHS KOMIUIEKCHBIX COE€IMHEHUH. Xapakrep XHMMHMUYECKOH CBSI3M B
KOMIUIEKCHBIX COEIMHEHUSAX. LleHTpanbHBIA aTOM, JIMTaHJbl, KOOPAMHALMOHHOE YHUCJIO.
[IpuMeps! peakuil OJy4eHHs] KOMIUIEKCHBIX COCUHEHUN.

55. XuMmuueckas CBA3bF B MeTaliax. XHUMHUYECKHE CBOMCTBAa METAJUIOB. B3aumoneicTBue
METaJUIOB C HEMETaJUIaMH, BOJOU, pacTBOPaMM KHUCJIOT M Iiesnoueii. [IpoMblluieHHbBIE CIOCOOBI
MOJIy4EHUS] METAJIOB.

1o pasaeiy 2

1.00mas xapakTepucThka 3JIeMeHTOB |A Tpymnmbel: W3MEHEHHUs paauyca aToma, JHEPruu
WOHU3AIMU U BOCCTAHOBHTEIBLHBIX CBOMCTB B psiny Li - Cs. Pacnpenenurte 37eKTPOHBI 110
YeThIpeM KBAaHTOBBIM YKcjIaM B aToMme Kanus (Tabauna). [lonydeHune menouHbIX METaIOB

2. ®dusnueckre W XUMUYECKHE CBOMCTBA MICIOYHBIX META/UIOB. B3amMoAeHCTBHE ITUTHS U
HaTpHs C: KACIOPOAOM, BOJOPOJOM, TaJJOTEHaMH M a30ToM. Hammmnre ypaBHEHHs peakuui u
YKa)KUTE YCIIOBUS UX MTPOBEICHHUSI.

3. IlomoxeHWe WHIENOYHBIX METAUIOB B PSAAY CTaHAAPTHBIX AJIEKTPOJHBIX MOTEHIMAJIOB.
Hanumure ypaBHeHHMs  peakuWil  B3aUMOAEHCTBUS KaJMsl C  BOJOW, COJSIHOM M
KOHIIEHTPUPOBAHHBIMHU a30THOW U CEPHOM KHUCIIOTaMU.

4. Oxcunapl W ruApokcuabl 31aeMeHToB |A  rpynmbl.  DJIEKTPOJIMTUYECKHE CBOMCTBA U
pPacTBOPUMOCTb B BOJE TMAPOKCHUIOB ILEJIOYHBIX METAIOB. B3anmonencTBre ux ¢ KUCI0TAMHU
Y OKCHJIaMU HEMETAJIJIOB.

5. IlpombliieHHBbIE CHOCOOBI MOJIYUYEHHS IIEIOYHBIX METaUIOB, UX THUAPOKCUIOB, COJbI
(Naz2CO:g).

6. OO6mias  xapaktepucTuka dJeMeHTOB IB rpymmbel. XapakTepHble CTENEHU OKUCICHUS,
MOJIOKEHUE B PSIly HAIPSDKEHUM METaIJIOB, M3MEHEHHE BOCCTAHOBUTENBHBIX CBOUCTB B paxy Cu
—-Au.

7. ®u3nyecKue U XMMUYeCKHe cBoMcTBa A1eMeHToB |B rpynmel. x B3anMopelicTBrEe 31€MEHTOB
IB rpynmel ¢ 3ieMEHTapHBIMA OKHUCIUTEISIMH (KHUCIOPOJ, TAJIOTeHBI, cepa a30T, BOJAOPOI) U
KUCJIOTaMU  OKHUCIUTENSAMU  (KOHLIEHTPUPOBAHHBIMU CEPHOM M  a30THOM  KHCIIOTaMH,
pa30aBieHHOM a30THON KUCIOTOH). [IpuBeanTe COOTBETCTBYIONINE YPAaBHEHHSI PEAKIIUMA.

8. Ilpuponneie coenunenus 3aeMeHToB |1B rpynmsl. [IpoMmebinienHbie criocoObl NOTyYeHUS MEAN
u 30i10Ta. [Ipumenenne metainos |1B rpynms.

9. Oxcugpl u tuUIpokcuabl diemeHToB B rpymmel. VX momydeHue, pacTBOPUMOCTb.
DNEKTPOIUTHUECKHUE CBOMCTBA TMAPOKCUIOB.

10. OOmias xapaktepuctuka sneMeHToB |IA Tpynmbel: M3MEHEHUs paguyca aToma, DYHEPTUU
VMOHM3AIlMM U BOCCTAaHOBUTENBbHBIX CBOWMCTB B psAny Be- Ra. Pacnpenenurte a5meKTpoHBI 1O
YETHIPEM KBAaHTOBBIM YHCJIaM B aTOME Kabliusl (TaOiuIa).
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11. ®usnyeckue u XMMUUYECKHUE CBOMCTBA MPOCThIX BemecTB |IA rpymnmsl, X B3auMOJIEHCTBUE C
KHCJIOPOJIOM, BOJIOPOJOM, a30TOM, BOJIOM W KucimoTamu. [[ist kakoro u3 anemeHToB |IA rpymmsl
BO3MO>KHO B3aUMOJEUCTBHE C pAaCTBOPOM ILENOUYH?

12. TlonydyeHne M CBOMCTBA OKCHJIOB M THAPOKCHAOB anemeHToB |IA rpymnmbel. AMdoTepHOCT
THJIPOKCUIA OCpUILIIHSL.

13. Obmas xapaktepuctuka 3aeMeHTOB |IB rpynmbl. XapakTepHbIe CTENEHH OKWCICHUS, MX
MOJIOKEHUE B Py HANPSIKEHUM METalJIOB, U3MEHEHHE BOCCTAHOBUTENbHBIX CBOMCTB B POy
Zn- Hg.

14. ®usnyeckue M xumuueckue cpoiicTBa 3neMeHToB |IB rpymmel. Mx B3aumoneiicTBue ¢
3JIEeMEHTAPHBIMU OKUCIUTEISIMH (KHCIOPO, TaJOTEHBI, cCepa a30T, BOJOPO.1) paCTBOPAMHU KUCIIOT
u menoyeil. [IpuBenure COOTBETCTBYIOIME YPABHEHUS PEAKLIAMN.

15. Oxkcuapl u rtuapokcuabl 3meMeHToB |IB rpynmel. MIX momyueHue, pacTBOPUMOCTB.
DIEKTPOTUTHYECKIE CBOMCTBA THAPOKCHIOB. AM(POTEPHOCTh TMIPOKCUIA ITMHKA.

16. Conu snementoB |IB rpynmel. MIX pacTBOpUMOCTB B BOJIE, KOMITJIEKCHBIE COCTMHECHHUS.

17. Obmas xapaktepuctuka 31memMeHToB IIIA rpynmel. Crenenu okucienus. I[IpuponHsie
coenrHEeHUS O0opa u amomuHus. [lomydeHue 60pa 1 aTFOMUHUSL.

18. ®dusnyeckue u XUMHUIECKHe cBoicTBa 6opa. Okenp O6opa, KUCIOTHI Oopa U ux coiu. bopuas
METaJIOB U OOPOBOOPOIBI.

19. ®usznyeckue M XUMUYECKHE CBOMCTBA aNIOMUHUSA. YCIOBUSA TPOBEICHUS peakuui
B3aMMOJICHCTBHUSL €ro C KHUCIOpPOJIOM, TajloTeHaMH, YIJIepOJOM U a30TOM. AJIOMOTEPMHUS.
Tepmur.

20. OTHOLIEHWE QJIIOMUHUS K KOHIIEHTPUPOBAHHBIM CEPHOM UM a30THOM KHCJIOTaM.
«ITaccuBupoBanue» antoMuHus. B3anmoneincTBue aatOMUHUS C BOJHBIM PAacTBOPOM IIEJIOYH.
Hanummure cOOTBETCTBYIOLINME YPABHEHUS PEAKIUMA.

21. KucnoTHo-oCHOBHBIE CBOMCTBa OKCHAOB 0Opa M aliOMHHHUA. B3anMoneiicTBue UX ¢ BOJOMA.
Hanummure cCOOTBETCTBYIONIME YPABHEHUS PEAKIIMU. DJIEKTPOIUTUUECKHUE CBOMCTBA THIPOKCHIA
amoMuHUs. B3auMoAencTBUE €ro ¢ KUCIOTaMHM M Iieaodyamu. Hamummre cOOTBETCTBYIOLIME
ypaBHEHUS PEaKIUM.

22. OOmas xapakrepuctuka sneMeHToB |VA rpynmbl. XapakTepHble CTETEHH OKHCICHHS
H3MeHeHre OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX CBOICTB OT YIJIepoJa K CBUHILY.

23. ®usnyeckue U XUMHUeckue cBoicTsa yriaepoaa. Oxcunsl yriuepona (1) u (1V). @uznueckue
Y XMMUYECKHE CBOMCTBA.

24. Kpemumii Ero momyuenue u cBoiicTBa. B3ammojeiicTBue yriepojaa, ojoBa M CBHHIA C
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTOW. OTHOILIEHWE O0JIOBA M CBHHIIA K BOJAE M KHCIOTaM
HeokucautessiM. (CoctaBbTe ypaBHEHHSI PEAKIIUIA).

25. Okcun  kpemuus (IV). dusmyeckne u XMMHYECKHE CBOMCTBA. BzammonelcTBue ero ¢
IJIABUKOBOW KHCIIOTOM U IIEIIOYAMH.

26. YronpHas W KpEMHHEBash KUCIOTBI. DJIEKTpOJUTHYECKHE cBoMcTBa. CONMM 3TUX KHUCIOT.
Kapbonatsl u ruapokap6oHatsl. X B3aumHoe npeBpaienue. Cuiaukarsl. CTEKIIo.

27. Iony4yenne KpeMHHs, 0j0Ba U cBuHIA. Okcuabl U ruapokcuasl oosa (1) u ceunma (1),
B3aUMOJICVCTBUE UX C PACTBOPAMM KUCJIOT U LIEI0YEH.

28. O6mas xapaktepucTuka 37meMeHTOB VA rpynmbl. A30T B mpupoje. [IpoMbInuieHHBIA u
nabopaTopHbIil criocoObl nmomyyeHus azora. CTpoeHue MOJIEKYJIIbl a30Ta.

29. duznveckre U XUMHUYECKUE CBOMCTBA a30Ta U docdopa.

30. Ammuak. [IpoMbITIUIEHHBIH ¥ JTAa0OpPATOPHBIN CIIOCOOBI TOJYYECHHS aMMHaka. [ opeHune u
KaTaJIUTHYECKOE OKHCJICHHE aMMHaka. THUMbl KOMIUIEKCHBIX COSIMHEHH, 00pa3yeMbIX
aMMHaKOM.

33. Oxcuapl a30oTa. IX KHCIOTHO-OCHOBHBIE CBOMCTBA. B3aumoaeiicTBrE ¢ BOJOW U pacTBOpamMu
[IEJIOYEH.

34. Azorucras KuCiOTa U ee coiiu. X OKHCIUTENbHO-BOCCTAaHOBUTENIbHBIE CBOWCTBa. Poib
HUTpPUTA HATPUS B CIECIYIOMINX PEeaKIIHIX:

a) KNO2 + KI + H,SO4 — I+ NO + ....... ;
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6) KNO2 + KMnO4 + H2SO4 — KNO3 + MnSO4 + ....... ?

35. A3oTHas KHCIIOTa, €€ TIOJy4YeHHME M OKHCIMTENIbHBIE CBOWCTBA. B3aumoneiicTBue
pa30aBIeHHON 1 KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C METAJUIAMU M HEMETAJUIaMHU.

36. Comm a30THOM KHUCHOTBHL. WX OKHCIMTENbHBIE CBOWCTBA. Pa3nokeHue HUTPATOB MPHU
HarpeBaHUMU.

37. ®ochop. Ilpupomusie coenunenus. [IpombimieHHbI cnoco06 monydeHus dochopa u3
dochopurta. Amnorpornmueckue Monubukamun Qocdopa. BzaumoneiictBue ¢dochopa ¢
KHCJIOPOJOM, TAJIOT€HAMH, A30THOM KUCJIOTOM.

38. Okcugsl pochopa. Dochopusie kucaotel X nmomyuenue u croiicta. Conu oprodpochopHoi
KHCIIOTHI. PactBopuMocTs B Boge. DochopHbie yaoOpeHusl.

36. OOmas xapakrepuctuka 3meMeHToB VIA. Bo3MOXHBIE CTENEHH OKHCICHUS JJIEMEHTOB
VIA rpynnel B coenuHeHusx. Kucmopon. IIpombinieHHbIE M J1a00OpaTOPHBIE METOJIBI
nonydeHusi. PU3nYeCKUe 1 XMMUYECKUE CBOKCTBA.

37. CoequHeHHsT KUCIOPOJa CO CTENEHBIO OKHUCICHUS «-2». Boga. CTpoeHne MOJEKybl BOJIbI.
Cxema nepekpbIBaHUsI SJICKTPOHHBIX opouTaneit. [lonspHOCTh MOJIEKYIIBI BOJIBI.

38. CoeauHeHHs KHCIOpOAa CO CTENEHbIO oOkuciaeHus «-1». Ilepoxcun Bomopona.
DIEKTPONUTHYECKUE U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

39. Cepa. Amnorpornmueckue momudukanuu. CepoBOIOpOa. DIEKTPOJIUTHUESCKHE CBONCTBA
cepoBoOpoAHON KUCIOTHL. Cymbpuapl, HUX pacTBOPUMOCTh B Boje. OKUCIUTENHHO-
BOCCTAHOBUTENbHAS XapaKTEPUCTUKA CEPOBOJIOPOAA U CYIb(UIOB.

40. Okcunpl cepol. x nomyuenue u cBoiictBa. CepHucras kuciaora. Ee aekTpoauTuieckue u
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE CBOWCTBA.

41. Cepnas kucinora. [IpoMbIIUIEHHBIH CHOCO0 TOJTY4YEeHUS CEpHOW KHCIOTHL JlelcTBue
KOHIICHTPUPOBAaHHOW W pa30aBICHHOW cepoill KHCIOTH Ha MeTauibl. I[lpuBectn mpumepsl
COOTBETCTBYIOIIMX YPABHEHUN PEAKLIUM.

42. O6mas xapaktepuctuka VIB rpynmbel. Xpom, BO3MOXHBIE CTETICHU OKHCIICHHUSI, TIOJIOKCHUE
B psay HampsbkeHuil. OTHOIIEHHWE XpoMa K BOJE, KHCIOTAM-OKHUCIHTENSM M KHUCIOTaM —
HEOKHUCIIUTENSM, LIEI0YaAM.

43. Xpom. CtpoeHHe »>IEKTPOHHON 000104Yku. DuU3MYecKue U XHUMHYECKHE CBOWCTBA!
B3aMMOJICHCTBHE XpOMa C AJIEMEHTAapPHBIMU OKUCIUTENSAMHU (KHCIOpOJ, TaJlIoreHbl, cepa a3oT,
BOZIOPOJ).

44. Oxcun u rugpokcua xpoma (1), x momydenue, pacTBOpUMOCTh, CBOKWCTBA: aM()OTEPHOCTbD,
OKHCITUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

45. Coenunennst xpoma (VI1): okcua xpoma (VI), xpoMoBast 1 ABYXpOMOBast KUCJIOTBI U KX
conmu. B3auMHOe mpeBpalieHre XpomMaToB M AUXpoMaroB. OKHUCIHUTENbHBbIE CBOMCTBA
JTUXPOMATOB.

46. OOmas xapakrepuctuka 3nemMeHToB VIIA rpynnsl. Bonopon. ®usnueckue U XMMHUYECKUE
cBoiicTBa. [IpombllieHHBIE W J1aOOpaTOpPHBIE CHOCOOBI TOJMydeHHs. B3aumopeicTBue ¢
MeTaliamMu. PacTBOpUMOCTh B MeTaslIax.

47. Tanorensl. IlpombinieHHBIE W Ja0OpaTOpHBIE CMOCOOBI monydeHus. CpaBHEHHE
OKHCIUTENbHBIX CBOMCTB rAJIOTEHOB Ha MPUMEPE PEaKLUH B3aUMOJEHCTBUS UX C BOJOPOJIOM.

48. Xmnop. Bo3moxHble creneHu okuciaeHus. [lonydenwe xiaopa B MOPOMBIIIJIEHHOCTH U
nabopaTopun. BzanMozeiicTBre Xiopa ¢ BOJIOH U 1IeI09aMu (XOJIOAHBIMHA U TOPSYUMH).

49. CoenuHeHus TaJOreéHOB C BOAOPOAOM. l'anoreHBOJOpOAHBIE KHCIOTHL. M3MmeHeHue
BOCCTAaHOBUTENBHBIX CBOMCTB TaJIOTEHUI-UOHOB B psigy F — I~

50. T'anoreHBO1OPOIHBIE KUCIOTHL. MI3MeHeHHe 3IeKTpouTHYeckux cBoicTB B psaay HF — HCI -
HBr — HI. ITnaBukoBas kucnora. Ee B3aumoneiicTBue ¢ KPEMHHEM U €T0 COCTMHCHUSIMU.

51. Kucnopoaconepxaiine coeIMHEHUS TaJOT€HOB: OKCU/IbI, KUCIOTHI, cosn. MX nmonyuenue.

52. Kucnopoaconepxamme KUCIOTHI xjopa. WX Ha3BaHWsA. ODJIEKTPOJUTHYECKHE H
OKHCIIUTEBHBIE CBOMCTBA.
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53. Conu KHCIOPOACOACPKAINUX KHCIOT XJIOpa: TUIIOXJIOPUT KalblUs (XJIOpPHAs HW3BECTH),
xjopaT Kaimus («OepTojeToBa COMbY»), MEpXjopaT amMMoHUsA. X momydeHue, CBOWCTBA H
MIpUMEHEHUE.

54. Maprasnen. CtpoeHHe 3JIEKTPOHHOU 000JI0YKH. B03MOKHBIE CTEIeHH OKHUCIEHHUsA. B uem
MPUYMHA CIIOCOOHOCTH MapraHiia 00pa30BbIBATh COCIUHEHUS C PA3HON CTETICHBIO OKUCIICHHUS?
55. ®usnyeckrue W XMMHUYECKHE CBOMCTBa Mapradiia. OTHOILIEHHE MapraHiia K KHCJIOpPOIY,
rajioreHam, cepe, Bojie, pacTBopaM KHCIIOT.

56. Hammcate ypaBHEHME peaklIMU TOJYy4Y€HUS TUJpOKcHaa Mapranma. Kakumu
AIIEKTPOJIMTUICCKUMH U  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIMU CBONCTBAMH 00JIafaeT 3TOT
ruapokcua. OTBET NOATBEPAUTH COOTBETCTBYIOIIMMHU YPAaBHEHUSIMU PEAKIIUA.

57. OnucaTh OKHCIUTENbHBIE U BOCCTAHOBUTENBbHBIE CBOWcTBa okcuaa maprania (1V). Orser
MOJTBEPAUTH COOTBETCTBYIOIIUMHU YPAaBHEHUSIMHU PEAKIUH.

58. OmnucaTh OKHCIUTENbHBIE U BOCCTAHOBUTENBbHBIE cBOWcTBa okcuaa maprania (V). Orser
MOJTBEPAUTH COOTBETCTBYIOIIUMH YPAaBHEHUSIMHU PEAKIUH.

59. OxucnurenbHble CBOICTBa IepMaHraHara Kanus. Hamucare ypaBHEHHs peakuui
BOCCTAHOBJICHUS TE€PMAHraHaTa Kajus HOAMAOM Kajivs B KHUCJIOW, IIEJIOYHONM W HEUTpaIbHOMN
cpenax.

60. «bmaropoansie ra3el». CTpoeHHEe JIEKTPOHHON 000J104KH aToMoB. dDu3nyeckue CBOMCTBA.
[TonydeHue u npuMeHeHUe «OJIarOPOTHBIX Ta30BY.

61. CoenuHeHus «OIaropoAHBIX Tra3oB» ¢ ¢GTopoM H KuciopogoMm. CpoiictBa (GTOpUAOB U
OKCHJIOB KCEHOHa.

62. DneMeHThl «cemeicTBay xkeseza. CTpoeHue AJIEKTPOHHOM 00070YKH aToMOB. Bo3MokHBIE
cTeneHu okucieHus. JloMeHHsii npouecc. YyryH u crais.

63. dusznyeckne M XUMHYECKHE CBOMCTBa Kejie3a, KoOanbTa M HuUKeld. OKHCIeHHE Kejie3a
KHCIIOPOJIOM BO31yXa B MPUCYTCTBUHU Biaru. [lonoxkeHune MeTauioB B psALy HANPSKEHUM.
BzauMozeiicTBre UX ¢ BOOJOU U KUCIIOTaMH.

64. Oxcuapl W THAPOKCUABI JKele3a, KoOalbTa W HUKeNs. PacTBOpUMOCTH B BOJIE.
DONEKTPOJIUTHUECKAas  XapaKTepUCTHKAa W OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIE  CBOWCTBA
COeIMHEHUH MeTaiioB co creneHsmu okucnenus |1 u lll.

65. DneMeHThl TOATpYMIbl TATHHBL. OCOOEHHOCTH (U3UYECKUX M XHUMHYECKHUX CBOMCTB.
[Tonyuyenue u npuMeHEHUE MIJIATUHBI.
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1)
2)
3)
4)

1)
2)
3)
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[Ipunoxenwne 3.5
[Ipumep sK3aMeHaIIIOHHOTO OuseTa

MuHHCTEpCTBO HayKH U BbIcuiero oopasoBanus Poccuiickoit denepaun
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/[DKETHOE OBPA30OBATEJIbHOE YUYPEX/JIEHME BBICIIEI'O
OBPA30BAHUA
«MOCKOBCKHWH MOJMTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@axyapTeT XUMUYECKON TEXHOJIOIUH 1 GroTexHomorn, kadeapa «O0mmast 1 HCOPraHUIECKask XUMHS»

Jucrmmninaa «O01wmas 1 HeopraHu4ecKasi XUMUsD»

Oo6pasoBarenpHas nporpamma 18.03.02 «Quepro- u pecypcocOeperaroniyue NpoLecchl B XMMUYECKOI TEXHOJIOTUH, HEQTEXUMHUH 1
OHMOTEXHOJIOTHIY,

npoduiab «TeXHNKa M TEXHOIOTHs HOIUMEPHBIX MaTEPHAIIOB»

Kype 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1.

Tun rubpuauzanuu opOuTanei atoma OepruyuTHs B MOJIEKYIIe XJIopuaa OCpuiuIns. ..
Sp

sp?

spd

spd?.

Men(;[y MPCAIOKCHHBIMU BCUICCTBAMU HE UACT JO KOHIIA pCaKIuA. ..
KHCO3;+NaOH—;

K2S04+NaCO3—;

Na;CO3+CH3COOH—;

MgOHCI+HCl—.

CyMMa cTexruoMeTpruecKux ko3 duiineHroB B ypaBuenuu peaxiun: Al+O2— pasHa. ..
6,

8,

9,

11.

Tpex3apsHblii KaTHOH METAJIA ... MMeeT KOHHUIypanuio BaneHTHoro cios 3d°4sP,
Al,

Sc,

Ti,

Y.

['mapOKCH HUKEIS B CTETICHH OKUCIICHUS +2 B OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX
peakuusx oOMeHa MPOSIBIISET COOTBETCTBEHHO CBOMCTBA. ..

BOCCTaHOBHTEIbHBIC, OCHOBHBIC;

OKHUCJIUTCIIBHBIC, OCHOBHBIC,

BOCCTaHOBHTENIBHEIE, aM(OTEPHBIC;

OKHUCJIUTCIIBHBIC U BOCCTAaHOBUTCIIBHBIC, OCHOBHBIC.

B pesynsrare peakiu Clo+H,O—momyaaercs. ..

CHJIbHaA KUCJIOTa,

cia0bas KMCI0Ta,

CUJIbHAs U ciaadas KUCIoTa,

JIBE CHUJTBHBIX KHUCIIOTHI.

Cynbdur HaTpus B pacTBOpax...

TIOZIBEPTaeTCsl MOJIHOMY THAPOIIH3Y;

[IOABEPraeTCs TUAPOIIU3Y 110 KATUOHY;

THIIPOJIM3YETCS TI0 aHHOHY;

HC MOABCPTaACTCA TUAPOIIN3Y.

CreneHb OKMCIICHHS a30Ta B a30TCOACPIKAIEM MTPOIYKTE TEPMUIECKOTO Pa3IOKECHUST HUTpaTa

n
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1)
2)
3)
4)

1)
2)
3)
4)

10.

1)
2)
3)
4)

cepedpa
0,
+2,
+4,
+5.
B ypaBuenuu peakmuu: PHHNO3+HO—NO+... cymma crexuomerpudecknx Ko3phUIneHTOB
paBHa...
15,
16,
17,
18.
['eomeTpust Mosiekynbl hropuma dopa...
JIMHEeMHas,
TPEYTOJIbHUK,
TETpasp,
OKTa’Ip.
3anada 1. Crombko rpamm coabl (Na2COs) moTpebyercst st ycrpaHeHus xecTkoctd B 10
J1 BOJIbI, HACKIIIEHHOH cynb(haToM Kanbius mpu 200C, ecau pacCTBOPUMOCTD MOCIIETHETO paBHA 2
r/n?

3amava 2. Onpenenute, OyaeT JIM MPOTEKaTh CAMOIPOU3BOJILHO PEaKIIUs, TPOTEKAIOIast
o cxeme: Algy+Ca0w—Cany+Al203), pu cTaHIapTHRIX YCIOBHX U Tpu Temmeparype 1200K.

YrBepxkaeHo Ha 3aceqanuu HOLL «Xumbuorex» «___ » 202__ r., mpotokor Ne .

Jupexrop HOLL «XumbuoTex» / E.C. T'opruna/
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