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1. Ileau ocBOEeHUS] TUCHUIIMHBI

K OCHOBHBIM HeJIM OCBOCHHUS IUCHMIDIMHBI «OO0Ias ¥ HEOpPraHWYECKas XUMHUS» CIEIyeT
OTHECTH:

- TOArOTOBKAa CTyJEHTAa K JEATEJIbHOCTH B COOTBETCTBUM C  KBaJH(PHUKAIMOHHOM
XapaKTEPUCTUKOM CIIeMaINCTa [0 HallpaBJICHHUIO;

- opMupoBaHme 0OIIETEXHUIECKUX 3HAHUN U YMEHUHN TI0 JaHHOMY HaIPaBJICHUIO;

- IeJICHANPABJICHHOE MPUMCHEHHE O0a30BBIX 3HAHWN B OONacTH OO0Imeld W HEOPTaHWYCCKOM
XUMHH B IPOPECCUOHATBHOMN JEATEIbHOCTH.

K ocHoBHBIM 3a1auam ocBOeHUs JUCHUIUIMHBI «OOHIas U HEOPraHUYECKassk XUMUS» CIEIyeT
OTHECTH:

- pa3BUTHE IPAKTUYECKUX HABBIKOB I10 BOIIPOCAM, CBS3aHHBIM C NPUMEHEHHEM OCHOBHBIX
XMUMHMUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX PEaKLIUi;

- (GOopMUPOBAHME HABBIKOB HCCIIEJOBAaHUS XMMUYECKOTO BO3ACUCTBHS Ha MPOMBIILICHHBIE
O0OBEKTHI.

2. Mecto gucuumiannsl B crpykrype OOII cnenuanurera

Hucuunnuua «OOmas u HeopraHmdeckass XUMHS» OTHOCUTCS K 4YHUCIY Oa30BBIX Y4eOHBIX
JUCUMIUIMH 4YacTM MaTeMaTH4YeCKHMX U ecTecTBeHHOHayuyHbIX aucuumiauH OOIl cneuwnanurera.
OcBoeHue 3TO AMCHUIUIMHBI JaeT 3HaHHS, MO3BOJISIIONIME ONTUMH3UPOBATH YCIOBHUS IPOBEIEHUS
XMUMHUYECKUX PEaKUUN U XUMUKO-TEXHOJOTUYECKUX MPOLECCOB, ONTUMU3UPOBATH MOI00p PEareHToOB U
pacTBopuTeNel, OIEHUTh BO3MOKHOCTH pa3elIeHHs CMeced BelleCcTB JUIsl MOJy4eHHs] TpeOyeMbIX
pe3ynbTaToB. OTUM OOYyCIOBJIEHAa BaKHEWIIash poJib XUMHUU B OOLIETEXHUYECKOW TOATOTOBKE
CHEIHAIMCTOB PAa3IMYHOTO MPOdUIIs.

Hucuunnuua «OOmas u  HeopraHuuyeckas XHMHS»  B3aUMOCBSI3aHA  JIOTMYECKH U
COAEPKATETBbHO-METOJUYECKH CO CIECNYIOIUMU JUCUUIUTMHAMU U pakTukamu OOIT:

B 6a3o0601i wacmu bBrnoka 1 «/Jucyunaunsvt (Mooyau)».

- DKOJIOT U,

- Opranuyeckas XuMus;

- Ouznueckast XUMHU,

- OOuras xuMuyeckasi TEXHOJIOTHS;

- [Ipornecchl u anmapatbl XUMUYECKOM TEXHOJIOTHH.

B sapuamusnoti vacmu broka 1 «/Jucyuniunst (Mo0yau)».

- OOuras xuMu4eckasi TEXHOJIOTHUS;

- XMMHYECKO€ CONPOTUBIICHUS MAaTEPUAJIOB U 3aIlUTA OT KOPPO3HH.

3. IlepeueHb MIaHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO AMCUMUIJINHE, COOTHECEHHbIE C

IUVIAHUPYEMBbIMHU Pe3y/IbTaTaMH OCBOCHHS 00pa30BaTeIbHOM NPOrPaMMBI.

B pesynapTare OCBOEGHHMS JAUCHUIUIMHBI Yy OOydamomuxcs (GOpMHUPYIOTCS — ClEIyIOIIHe
KOMIIETEHIIMM U JOJDKHBI OBITh JIOCTUTHYTBI CIEAYIOUIME pe3yldbTaTbl OOYy4eHHs Kak JTall
(hopMHUPOBaHKS COOTBETCTBYIOIIUX KOMIIETCHIIMIA:

B pe3yJbTarte ocBoeHHs
00pa3oBaTe/IbHOI POrpaMMbl
o0yuaroumuiics 10/:KeH 00,1a1aTh

Kon
KOMIIETeH LU U

IlepeueHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs
10 JUCUHUIIMHE




OK-7

TOTOBHOCTBIO K CAMOPa3BUTUILO,
caMopcain3aluu,
HCII0JIb30BAHHUIO TBOPUCCKOI'O
noTcHIajia

3HATH:

- OCHOBBI CTPOCHHMsI aTOMOB M MOJIEKYJ, TEOPUH
XMMHUYECKON CBSI3U B COEAMHEHUAX Pa3JINYHBIX
TUIIOB, CTPOCHUE BELIECTBA B KOHJIEHCUPOBAHHOM
COCTOSIHUH, OCHOBBI XMUMHYECKOMN
TEPMOIMHAMHKH, METOJIOB OIIMCaHUsA
XUMHUYECKOTO paBHOBECHS B pacTBopax
NIEKTPOJUTOB,  TUAPOIM3a  COJIEH, OCHOBBI
XUMHUYECKOM KHHETHKH, XHMHMYECKHE CBOMCTBA
AIEMEHTOB pa3nuuHblX rpymnn [lepuogudeckoit
CUCTEMBl M MX COEAVUHEHUH, OKHCIHATEIbHO-
BOCCTAHOBUTEJIBHBIE  PEaKLUHMH, CTPOCHUE W
CBOMCTBA KOMIUIEKCHBIX COEUHEHUN;

yMeTh:

- ompelmensaTh IO  CIPAaBOYHBIM  JaHHBIM
SHEPreTHYECKUE XapAKTEPUCTUKA M TI'E€OMETPHIO
MOJIEKYJ, TEPMOJMHAMHYECKHE XapPaKTEPUCTUKH
XUMUYECKHX  peakuumi, BenmuunHel pH u
XapaKTEPUCTUKNA  JAUCCOLMAIMM  AJIEKTPOJIUTOB,
IIPOBOJIUTH pPacdeThl KOHLEHTPALMH pPacTBOPOB
Pa3JINYHBIX COEUHEHN;

BJIA/IeTh:

- HaBBIKAMH BBITIOJIHEHUS OCHOBHBIX XUMHUYECKHX
1a00paTOPHBIX OTEpaITuii;

- mpaBWJIaMu 0e30MacHOil paboThl B XUMUYECKOU
nabopaTopuu;

- Merogamu omnpeaenenuss pH pactBopoB u
OTIPEJCIICHUS KOHIICHTPAlluU B PaCTBOPAx;

- METOJAMH CUHTE3a HEOPTaHUYECKUX
COEIUHEHU.

OIIK-1

CIOCOOHOCTBIO UCIOJIb30BAThH
MaTeMaTH4eCKHe,
€CTECTBEHHOHAYYHbIC U
WHXEHEPHbIE 3HAHUS IS
pelIeHus 3a/1a4 CBoen
npodeccruoHaIbHON
JeSITeNIbHOCTH

3HATh:

- COCTaB, CTPOCHUE U XUMHUYECKHE CBOMCTBA
OCHOBHBIX ITPOCTBIX BEIIECTB U XUMHUYECKUX
COCJIMHEHUH, CBSI3b CTPOCHHUSI BEUIECTBA U
MPOTEKaHUS XUMHYECKUX MTPOLECCOB;

- 3aKOHOMEPHOCTH U3MEHEHUS (PU3UKO-
XUMHYECKHUX CBOMCTB MPOCTHIX U CIOKHBIX
BEILIECTB B 3aBUCHMOCTH OT ITOJIOKCHHS
COCTaBJISIONIMX UX AJIeMEHTOB B [lepuoauueckoii
CHCTEME;

yMeTh:

- UCIIOJIb30BaTh MPUHILIMI NEPUOAUIHOCTH U
[lepnoanueckyro cuctemy Juisl IpeICKa3aHus
CBOMCTBA MPOCTHIX U CIOKHBIX XUMUYECKUX
COEIMHEHUH U 3aKOHOMEPHOCTEN B UX
W3MEHEHMU,

- 0(hOPMIISITH Pe3yNbTaThl SKCIIEPUMEHTATBHBIX U
TEOpeTUYEeCKNX padoT, GOPMYIHUPOBATH BHIBOIBI.
BJIA/IE€Th:

- TEOPETUYECKUMU METOJaMHU OIUCAHUS CBOMCTB
MPOCTBIX U CJIOKHBIX BELIECTB HA OCHOBE




IEKTPOHHOI'O CTPOCHUS UX ATOMOB U IOJIOKECHUS
B [lepunoandeckoi cucreme XMuMHUYECKUX
JIEMEHTOB;

- METOJJaMH MIOUCKa XUMUYECKOH HH(OopMAIU ¢
UCIIOJIb30BAHUEM PA3JINYHBIX HCTOYHUKOB
(cTipaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX
U3JJaHAH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wnrtepuera).

4. CTpyKTypa M cofep:KaHHe AUCHUIIIHHBI

OO11ast TpyI0EeMKOCTh JAMCIHUIUIMHBI COCTaBIsSCT 8 3aueTHbIX enuHuil (288 akageMHUecKHX
yaca, u3 Hux 144 wyaca — camocrosiTenbHas paboTa CTYIAEHTOB) B IEPBOM M BTOPOM CEMECTpAX.
CtpykTypa W cojaep)kaHHe AUCHUIUIMHBI «OOmas U HeopraHW4ecKas XUMUs» 10 CPOKaM M BHUAaM
paboTs! oTpaxens! B [Ipunoxennn 1.

1 cemecTp:

Jlexnmu — 1,5 yaca B Henemo. Beero 27 gacos.

JIaboparopHubie padoTsl — 1,5 gaca B Henmenro. Beero 27 gacos.

CemuHapsbI ¥ IpakTHUECKue 3a1aHus — | gac B Henenmto. Beero 18 wacos.

dopmMa KOHTPOJISI — IK3aMEH.

2 cemecTp:

Jlexumu — 1,5 yaca B Henento. Beero 27 gacos.

JlabopaTtopHubie paboTsl — 1,5 yaca B Hememnto. Beero 27 gacos.
CemuHapsl 1 IpakTUYeCKHe 3a1aHus — 1 yac B Hezento. Beero 18 gacos.
dopma KOHTPOJIS — HIK3aMEH.

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

3aKOH COXpaHEHUsT MAaTepud, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH 3KBHUBAJICHTOB. ['a30Bble
3aKOHBL. 3aKOH ABoraapo, Yucno ABoraapo, EAMHUIIEI U3MEPEHUS] aTOMHBIX U MOJIEKYJISIPHBIX Macc.
[IpuMeHeHne OCHOBHBIX 3aKOHOB XMMHH K KOJIMYECTBEHHBIM pacyeTaM MO YPAaBHEHUSIM PEAKIUU.

OCHOBHBIE KJIaCChl HEOPTraHWYECKUX COEAMHEHWI: OKCHJIbl, OCHOBAHHUS, KHUCJIOTHI U COJIH.
OCHOBBI HOMEHKJIATYPbl XUMUYECKUX COECTUHEHUIA.

HekoTopbie MeTo1bI X MOTY4EHUSI, 0COOEHHOCTU XUMUYECKUX CBOMCTB.

Tema 2. CTpoeHue 31eKTPOHHOI 000/104uKkH aToma. [lepuoguveckuii 3aK0H
JI.M. MenaejieeBa

Crpoenue aroma no bopy. KoprnyckynsipHo-BOJIHOBbIE CBOMCTBAa MaTepuu. Y paBHeHue [lnanka.
[Tpunnun HeonpenenenHoctu. Ypapuenue llpenunrepa u BOJTHOBBIE (DYHKIIMH SIEKTPOHOB.

KBanToBble uMcna. ['aBHOE KBaHTOBOE 4YHCIO. OJHepreTuyeckue ypoBHU. (OCHOBHOE H
BO30YXKJEHHOE cOoCTossHHe aroma. OpOHUTalbHOE KBAaHTOBOE YHUCIO. DHEPreTUYeCKHe IOTypPOBHH.
@dopma aroMHBIX OpOuTanei. MarHUTHOE€ KBAHTOBOE 4YHCIO. ATOMHbIE opbutamu. OpueHTtarus
aTOMHBIX opOuTaneit B mpocTpanctBe. CriuH 3nekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

[IpaBuno Ilaynu. MakcumanbHOE KOJMYECTBO JIIEKTPOHOB HA 3HEPreTUYECKOM YPOBHE,
MOAYpOBHE U aTOMHON opOutanu. [lopsaok 3amoiHeHus SHEPreTHYECKUX YpPOBHEW W TMOIYpPOBHEH B
MHOTO3JICKTPOHHBIX aTomax. I[IpaBumo T'yama. S-, p-, d- u f- omementsr. Mx pacmonoxkenue B
nepuoanueckoit cucreme .M. Menneneesa.

[Iepuonnueckuii 3aK0oH U nepuoandeckas cucrema snemeHToB . . Menzaeneesa. Ilepuonsr u
rpynnbl.  CTpoeHHE TEepUOJUYECKOM CHUCTEMBI U CTPOCHHE DIIEKTPOHHOW OOOJIOYKH aToma.
DJIeKTpOHHBIC aHATOTH. BajeHTHbBIC 3JIEKTPOHBI Y S-, P-,d- u f- smemeHTOB. ATOMHBIC MapameTphl.
ATOMHBIE M HMOHHBIE PAaIUyChl. DHEPrus HOHW3alUWU (MOHWU3AUMOHHBIK moTeHIan). CpoAcTBO K
ANEKTPOHY.  DJEKTPOOTPULATENBHOCTh. [lepuoMYHOCT, B M3MEHEHMHM AaTOMHBIX MapaMeTpoB H
XUMHUYECKUX CBOMCTB JIEMEHTOB.

4




Tema 3. XumMnueckasi cCBAA3b U CTPOCHHE BelleCTBA

Tunel xumuueckoil cBs3u. KoBasieHTHass XxuMudeckas cBs3b. OOmias »JIEeKTpOHHAS TMapa.
[IpaBuno okrera. Meton BaneHTHBIX cxeM (BC). Dnepretnueckast quarpamma oOpa3oBaHUS MOJIEKYIIbI
Bojopona. llepekpwiBaHue 31MeKTPOHHBIX OoOmakoB. JlmmHa cBsizu. CBOHCTBA KOBAJICHTHOH CBSI3H:
HACBIIIAEMOCTh, HAIPABJICHHOCTh W MOJSPHOCTh. J[MNOJBHBII MOMEHT CBSI3U. JIMIOJIBHBII MOMEHT
MoJieKynbl. VloHHas CBsI3b, KaK IpeleNbHbINA Ciaydail NOJIAPHOM KOBAJIEHTHOH CBs3U. ATOMHBIE U
HnoHHbIE paaunycbl. CTpyKTypa MOJIEKYJIbl U €€ 3aBHCHUMOCTb OT CTPOEHMSI BHEIIHErO 3JIEKTPOHHOTO
ypoBHs aToMoB. HampaBieHHOCTh KOBaJ€HTHOH cBsA3M. BaneHTHble yribl. ['mOpuauszanus csseil.
'uOpuan3anmsi aTOMHBIX OpOUTANICH IIEHTPAIBHOTO aTroMa THIA SP, sz, Sp3 M CTPYKTypa MOJICKY
Ax2, Ax3, Axa.

Kpathsie cBsi3u; 6- u - cBsA3U. JJoHOpHO-aKkuenTopHas cBsi3b. BogopoaHas cBsi3b. OcoOeHHOCTH
METAJUIMYECKOM CBSI3H.

Tema 4. Tepmoxumusi. OCHOBbI XUMHYECKOI TEPMOANHAMUKH.

Ouepretudeckue dPdexts mporeccoB. CHCTEMBI, COCTOSHUA H (QYHKIMA COCTOSHHSL.
Tepmoannamuueckue mnapamerpbl. BHyTpeHHsst sHeprusi, pabota, TerioBod 3((eKT XUMUYEeCcKOou
peakuuu. IlepBblii 3akoH TepMoauHaMuku. OHTanbnusg. CraHgapTHas OSHTaIbNUS OOpa30BaHUS
CJIOJKHOTO BEILIECTBA.

3akoH I'ecca u cnenactBus u3 Hero. [IpuMeHeHne uX AN pacyeTra SHTAIBINUNA XUMHUYECKUX
peakuuii 1 (pa3z0BbIX MPEBpAILICHUH.

Tema 5. XumMuveckass KHHEeTHKA U paBHOBecue. Karanus.

Ckopocts xumuyeckod peaknuu. Cucrtema, ¢dasza, KomMnoHeHT. CHCTEMBI TOMOTCHHBIC H
reTeporeHHbple. ['OMOreHHbIE peakuuu. 3aBHCHUMOCTh CKOPOCTH PEakUMM OT KOHIEHTpaluu
pearupyromux BeUleCTB. BiusHMe TaBieHUs Ha CKOPOCTh ra30BBIX pEaKlMil. 3aKOH JEHCTBHS Macc.
Cramun, onpenensiomuye CKOpocTh mporecca. BinsHue temneparypbl Ha CKOPOCTb PEAKLIUNA. DHEPIUs
aKTuBalMU. YpaBHeHue AppeHunyca. TemnepaTypHblii KO3QPHUIIMEHT ckopocTu peakuuu Bant-T'odda.

I'eteporennbpie peakuuu. 3aBUCUMOCTh CKOPOCTH TE€TEPOTEHHBIE pEaKIUHU. 3aBHCUMOCTH
CKOPOCTH T€TEPOr€HHOM PEeaKUMU OT KOHUEHTPALMHU pearupyroliux BELECTB. BiusHue moBEepXHOCTH
pasnena da3 u nuddy3us.Karanus roMoreHHbIN U TETEPOreHHBIA. MeXaHu3M JIEHCTBHS KaTaIu3aToOPOB.
HNuruburopsl. Llenusie u poToxummuueckue peakiuu. Peakiuu oOpaTtumbie 1 HEOOpaTUMEIE.

XHWMHUYECKOE PAaBHOBECHE B TOMOTEHHBIX U T'€TEPOTEHHBIX peakuuax. KoHcTaHTa paBHOBeCHS.
Ycnous cmemenust paBHosecus. [Ipunmmn Jle- Hlarenbe.

Tema 6. PacTBopbl. DJIeKTPOTUTHYECKAS TUCCOIMALMS

OO0mras xapakTepucTUKa U KiIaccUPUKAIUSA pacTBOPOB. Poiib pacTBOPOB B MPUPOJIE U TEXHUKE.
Bopna n BogHbIe pacTBOpPBI, HEBOAHBIE pacTBOPHI. OnpeieeHrue ACATbHOTO pacTBOpa.

CocraB pactBopoB. CrniocoObl BbIpaKeHHsI cocTaBa pacTBOpoB. PactBopumocTts. PacTBOpHI
HEHACBIIIICHHbIC, HACBHIIICHHbIE W IIE€PEHACHIIICHHbIC. BiusHue TeMmepaTypel Ha pacTBOPUMOCTh
TBEPJIOTO BEeECTBA M KUAKOCTH. CosbBaTalus U TUApaTalusl. DHTAIBIINS PACTBOPEHHUS.

DnekTponuTHYecKas quccouuanus. PacTBopbl a1ekTposuToB. Teopus ruapaTtaluy B rporeccax
ANEKTPOJUTUYECKON aucconuanuu. CTeneHb 3JIEKTPOIUTHYECKON AUCCOUMALMUA U €€ 3aBUCUMOCTb OT
paznuuHbiX  (akTopoB. CuibHble H  cinal0ble  ANEKTPOJUTHL. KOHCTaHTa 3IEKTPOIUTHYECKON
JMCCOLIMAIIMU CJIa0BIX DJEKTPOJUTOB. 3akoH pa3BedeHus (pasbaminenus) OcrtBanbga. CHIlbHBIE
anektponuthl. Kaxymasics crenenp auccoruanuu. Ilonstue o0 axkTUBHOCTH; KOA(PPHUIIMECHT
akTUBHOCTH. KHUCIOTBI, OCHOBAHUS M COJIM C TOYKH 3PEHUS AJIEKTPOJUTUYECKONM TEOpUU PacCTBOPOB.
AMdOTEpHOCTD.

OnexTponuTHyueckas aucconuanus Boxabl. MoHHoe mnpousBeneHune BoIbl. KoHLeHTpaunus
MPOTOHOB M HOHOB THAPOKCHJIA B HEWUTpalbHBIX, KHCIBIX M IIEJIOYHBIX pacTBopax. Bomopoansiit
nokaszatens pH. KucnotHo-ocHoBHbIE HHAMKATOPBI, pH-METpBI.

Peakunu nonnoro oomena. I'maposins.
HNonHo-0OMeHHBIE peaknuu ¢ O00pa3oBaHUEM MaJOpacTBOPUMOTO BEIIECTBa, CJIabOTro
anektpoauta. [IpousseneHne pacCTBOPUMOCTH.



I'maponus coseit. CrenmeHb M KOHCTaHTa rujaposimiza. CTyneHuyaTell ruaponus. Brushue

TEeMIIepaTypbl U KOHIIEHTpAIIMU Ha CTeNeHb rupoau3a. Msmenenue pH pactBopa npu ruaposuse.
Tema 7. OKNCIANTENbHO-BOCCTAHOBUTEIbHbIE PEAKIINH

[lonatue o peakuuax OKHCIEHUS-BOCCTaHOBIIeHUs. CreneHb oOkuciaeHus. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA TMPOCTBIX M CJIOKHBIX BEIECTB. Baxueiiimyue OKHCIUTEIN |
BoccTtaHoButenu. CocTaBieHUE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Tumbel  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA. 3aBUCUMOCTh COCTaBa IMPOIYKTOB
OKHCJICHUS U BOCCTAHOBJICHUS OT YCIIOBHI MPOBEJICHUS PEAKIIUH.

DJIeKTPOXMMHYECKHE MPOLECCHI

B3auMocBsI3p  MeXIOy — DJIEKTPOXMMHUYECKUMU U OKUCIHUTEIBHO-BOCCTAHOBHUTEIIBHBIMU
nporeccaMu. [anbBaHWYECKUM JJIEMEHT, TaJlbBaHWYECKas Tmapa. XHUMHYECKHE MCTOYHUKH TOKa.
lManibBaHMYECKHE PTIEMEHTHI U AKKYMYJISTOPHI. TOTUIMBHBIC SJIEMEHTHI.

Onextponu3. 3akoHsl Papanes. [locaenoBaTebHOCTh BOCCTAHOBIEHUSI KATUOHOB U OKUCIICHUE
AQHUOHOB TPHU CJIOKHOM COCTaBE AJICKTPOJIUTA. DIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. [IpumeHeHme
anektposnsza. CTaHAapTHBIA 3JIEKTPOAHBIN MoTeHuuan. Bomopomusiit anexkTpoa. Psaa HanpsokeHHH.
2. J1.C. ranpBannyeckoro sinemMenTa. CTaHIapTHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC MTOTEHIIUATIBI U
MPUMEHEHUE WX JUIS OTMPEICICHUS BO3MOXHOCTH TMPOTEKAHHUS OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKuui.

Tema 8. KomiiekcHbIe cOeIMHEHUS

OCHOBHBIE TIOJIOKEHUSI KOOPIAMHAIMOHHOW TEOPHUH CTPOCHMSI KOMILJIEKCHBIX COCIMHCHHM.
XuMHU4YecKasi CBSI3b B KOMIUIEKTHBIX COCAUHEHUSX. JIOHOPHI M aKIENnTOpPHhl JIEKTPOHOB. 3aBUCHMOCTh
KOOPJAMHAIIMOHHBIX CBOMCTB IIEHTPAILHOTO aTOMa OT CTPOCHHS €ro dJIEKTPOHHON 000710uKH. JIuraHmpl.
Koopaunnarmmmonnoe uncino. HoMmeHKkiIatypa KOMIUIEKCHBIX COEAMHEHHUI. DIIEKTPOJIMTHYECKHE CBOMCTBA
KOMILIEKCHBIX COCMHEHNM. Jlucconmanys KOMIUIEKCHBIX HOHOB. KOHCTaHTa HECTOMKOCTH.

Tema 9. O6mme cBoiicTBa MeTa/10B. CIJIaBbI

OTHOcUTeNbHAA PACOPOCTPAHEHHOCTh METAUIOB B MPUPOAEC W BaXKHEUIIME BUABI PYI.
OCHOBHBIE METO/Ibl MOJYYEHHUSI METAJJIOB U3 PYA: TUAPOMETAILTYPruYeCKue, MUPOMETATUTYPTHYECKUE U
AIEKTPOMETALUTYPTUUECKHUE.

Oco6eHHOCTH CTPOCHHS M (PU3HUECKUX CBOWCTB METAJUTMYECKUX MAaTEpUAJIOB.

XuUMHUYecKHe CBOMCTBA MeTa/uioB. BzamMmopneiicTBHe MeETalLIOB C HeMETalaMHd, BOJIOMH,
pacTBOpamMu KUCJOT U 1Ie04eil. XMMUYECKUE CBOMCTBA OKCUJIOB M THJIPOKCHUJIOB METAJIIOB.

PA3JAEJI 2. HEOPTAHUYECKAS XUMUA
Tema.l. IlepBas rpynna Ilepunoauyeckoii cucremMbl
Ilesounbie MeTa/LIbl (1A rpynmna)

CtpoeHue >JIEKTPOHHOW 000J0YkH aToMoB. [lomydyeHue MIETOYHBIX METAUIOB M HX
MIPUMEHEHHUE.

Ocob6ennoctu ¢usudeckux cBoicTB. OOmas xapaKTEpUCTHKA XUMHUYECKUX CBOMCTB.
B3anmMoneiictBue ¢ KUCIOPOJIOM (OKCHIBI, TIEPOKCHJIBI), C BOJOPOJIOM W JAPYrMMH HEMETalllaMu, C
BOJOW M pacTBOpamMHu KHCIOT. ['mapokcuibl, ux cBoicTBa. ['mapokcuj HaTpusi, METOIbl €ro
nonydenus. KapOboHaT HaTpus, aMMHA4YHO-XJIOPUIHBIA croco0 monydeHus. KapOonar kanus.
[IpuMeHeHue coeIMHEHU MenoYHbIX MeTalnoB. KanuitHeie ynoOpeHus.

Mens, cepedpo, 3071010 (IB rpynma)

CrpoeHue 31eKTpOHHOU 0001049Kku aToOMOB. [lomyyeHne MeTamioB u3 pya.

OcoOeHHOCTH (HU3UYECKUX CBOWCTB. XMMHUYECKHE CBOMCTBA: OTHOIIEHHUE K KUCIOPOIY, BOJE
u pactBopam kucioT. Oxkcuapl u ['mapokcuap! u ux ceoictBa. KoMmiekcHele coequuenus. Baxueimune
COJIM: MEJIHBIN KYMOPOC, TaJOTeHU bl cepedpa.

Tema 2. Bropas rpynna Ilepuoanyeckoi cuCTeMbI
Bepuiumii, Maruuii u mesgouno3emesbHbie 3jieMeHThI (ITA rpynmna)

CrtpoeHue aneKTpoHHON 000N0ukK aToMOB. [lomydeHne MeTaioB U UX MIPUMEHEHHE.

I'ubpunuzanus tuna sp. OcobeHHoCTH PU3NUECKUX CBOWCTB MeTauioB [TA rpynmsl. OOrmas
XapaKTEepUCTHKAa XMMHUYECKHX CBOMCTB. B3anMoaeicTBHE C KHUCIOPOJIOM, BOJOPOJIOM, a30TOM U
IpYrUMH HeMmeTalanamu. B3zaumopeiicTBue ¢ BOJOM, pacTBOpaMu KHUCJIOT U mienoyend. OKCuasl u
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I'uapokcuasl U ux monydenue. M3BecTh rameHas u HerameHas. OrHeynmopsl. AM(pOTEPHOCTh
okcuza u runapokcuaa 6epwnmst. Conu: xyopuabl, kapoonatsl, cynbdarsl. I'umc. CrutaBel 6epuiuius U
MarHus. JKecTKOCTh BOJIbI U METO/IbI €€ YCTPAHEHHUSI.

Hunk, kaamuid, pryth (11B rpynmna)

CrpoeHue 31eKTpOHHONW 000J04ku aTOMOB. [lonydyeHne MeTaioB U UX IPUMEHEHHUE.

du3znuyeckue M XuUMUueckue cBoiicTBa. OTHOLIEHME METANJIOB K KHCIOPOAY, BOJE,
pactBopaM kucior u menodeld. Okcuapl U ['mapoxcunsl. Conm: XJIOPHIBI, CYAbQHUIBL, CYIb(aTHI.
Kommnekcuble coenunenus.  CruiaBel LuHKA. Awmanberamel. [{MHKOBaHME M KaJgMUpOBaHHE.
TOKCUYHOCTB PTYTH.

Tema 3. Tpernbs rpynna [lepuoanyeckoii cucremMsl
bop, anomunmii, rajaui, uaani, tajaaui (IIA rpynma)

CTpoeHHe 3NEKTPOHHONH 00070YKH aTtoMoB. Imbpummsarms Sp?. OOmMe 3aKOHOMEPHOCTH
M3MEHEHUST PU3NUECKUX U XUMUUECKUX CBOMCTB.

bop. Tlonmyuenne Gopa. Oxcug 6opa, OOpHBIE KHUCIOTHI U UX couu. bypa. bopunsl u
6opoBoaopoibl. [Ipumenenue 6opa U €ro COeTUHEHUN.

Amomunnii.  [lomydyeHnue METaJUIMYECKOTO  QJIIOMUHHA.  XUMHYECKHME  CBOMCTBA:
B3aMMOJICMCTBHE C KUCIOPOJOM, BOJOW, paCTBOPAMHU KHUCJIOT U LIEIOUYEH. ATIOMUHOTEPMHUS. TEepMHUT.
Oxcupn u ruapokcu antoMunus. Kopyua. Conu antomunus. Ksacupl. Kaonus, rinuHa u OOKCUTHI.
[IpumeHeHne aqtOMUHUS U €r0 CIUIAaBOB B TEXHUKE.

Tema 4. YerBepras rpynna I[lepuoanyeckoii cucremMsl
Yraepoa, kpeMHmii, repmanuii, 071080, cBuHel (I\VA rpynna)

CtpoeHue 9JEKTpOHHOW 000704k aTtoMoB. [mOpuamszanums  Twuma sp3. Oo6i1ue
3aKOHOMEPHOCTH M3MEHEHUS] XUMUYECKHX CBOWCTB B PSIILy YIJI€PO — CBUHELL.

Yraepoa. Yriepon B mpupojae. AjuioTponrmdyeckue Moaudukanuu yriepoaa. IckyccTBeHHbBIE
anMassel. [Ipumenenue rpaduTa U1 akTHUBUPOBAHHOTO yIis. XUMHUYECKHUE CBOMCTBA yraepoaa. OKCuabl
yriepojia, X CBOWCTBAa M MPUMEHEHHUE. YTOJbHAasg KHUCJIOTa U €€ COJU. YTJIEBOJAOPOJbl: METaH,
3TUJEH, aneTuiiedH. KapOuapl MeTanmioB, UX cBOICTBA U IPUMEHEHHE.

Kpemuuii. Kpemunii B npupone. EcrecTBeHHbIE M1 UCKYCCTBEHHbIE CUJIMKATHI. llonydenue
kpeMHus. Jlnokcun kpemHus. KBapi u kBapieBoe ctekyio. KpeMHeBas KHCIOTa U €€ COJIH.
PactBopumoe crekno. Crekino, kepamuka, ¢papdop, memenT. Cunumuabl MetamwioB. CoenuHEHUs
KPEMHHS C BOJOPOJIOM.

I'epmannii, 010B0 1 cBuHeN. [loslydeHne MeTanaoB U3 NPUPOAHBIX COCAMHEHUN. XUMHUYECKUE
CBONCTBA. B3aumonelicTBue repmaHusi, 0J0Ba U CBHMHLA C KUCJIOPOJOM, BOJOM, PaCTBOPAMH KHCIIOT U
miesnioyeil. AMGOTEpHOCTh OKCHAOB M TUAPOKCHIOB. OKHCIUTENHFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
coeMHEeHUH oyi0Ba U cBUHLA. CONM 0JI0BA U CBUHIIA.

Turtan, uupkonuii, rapuuii (1VB rpynna)

Crpoenue >1eKTpOHHOM 000710uKK aTOMOB. dU3nUeckue cBoicTBa TUTaHa. [IprMeHeHne TuTaHa
n ero cmiaBoB. [lpuponHble coelMHEHUs W MOJNYYEHHME TUTaHA. XHUMHYECKHE CBOMCTBA.
B3aumopeiictBue ¢ HeMeTannamMu (KHCIOPOJAOM, BOJOPOJOM, a30TOM M Ap.). JIuokcua TurtaHa.
B3aunmopelicTBue TuTaHa ¢ BOAOW, paCTBOPAMU KUCJOT U LIejoueid. XMMUYECKUN XapakTep OKCUIOB U
TUAPOKCUJIOB.

Tema 5. lIaTas rpynna Ilepuoanyeckoii cucremMbl
A3o0T, ¢pocdop, MbIIbIAK, cypbMa, BUcMYT (VA rpynmna)

CrpoeHue 5IeKTPOHHONW 000704kd aTtoMoB. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
anemeHToB VA rpynnsl. Ousnueckue cBoiicTBa. Amnotponuyeckue moaudukanuu dochopa. MeTtoas
noytyueHus azota u Gocdopa U3 MPUPOTHBIX HCTOYHUKOB U UX MMPUMEHEHHUE B TEXHUKE.

A3zot. CrtpoeHune MojeKyinbsl. XHMMHYECKas HHEPTHOCTh a3oTa. B3aumogeiicTBue azora ¢
MetauiamMu. Hutpuasl u ux npumeneHue. Ammuak. dusuueckue coiictBa. CTpOEHHE MOJEKYJbI
aMMHaka. AMMMAK KakK JIMTaHJ B KOMIUIEKCHBIX CO€IMHEHUsAX. Boaublii pactBop ammuaka. Comau
aMMoHMsI. AMMUakatel. CHHTE3 aMMHaKa U3 JIEMEHTOB - BbIOOp ycinoBuid. Okucienne ammuaka. OKCHIbI
a30Ta, UX MOJY4YE€HHE U CBOMCTBA. B3aumozelicTBue ¢ BOJOW M pacTBOpaMM Liejioueil. A30THas U
aszotucTtas KuciaoTsl. CuHTE3 a30THON KucaoThl. Ee xumuueckue cpolictBa. B3zaumoneiicteue
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METaVIOB U HEMETAIOB C a30THOM KucI0TOW. Coyin a30THOM KHUCJIOTHI M MX NpPUMEHEHHE. A30THbIE
ynoOpeHus.

dochop. Xummueckue cBoiictBa ¢ochopa. Oxcuasl Pocdopa. KuciaoTHeie cBoiicTBa
okcuioB. B3anmopeiictue okcuaa gochopa (V) ¢ Bogoit. Dochopusie kuciotel. Comu oprodocopHoit
KHCJIOTHI ¥ UX rujiponu3. DocdopHbie y1oOpeHHs U UX MOJTydSHHUE.

Tema 6. lllectasi rpynna Ilepuoanyeckoii cucremMsbl
Kucaopon, cepa, cesien, Tesutyp, nosouuii (VIA rpynmna).

CrpoeHue 31eKTpOHHOM 000JI0YKH aTOMOB. 3MeHeHne OKUCIUTENBHBIX U BOCCTAHOBUTEIBHBIX
CBOMCTB B psily Kuciaopoa-Teiutyp. @usndeckue cBoiictBa. Ayuotponust cepsl. [lonyuenue xkucnopona u
Cepbl U3 MPUPOJHBIX UICTOYHUKOB U 00JIaCTU UX MPUMEHEHUS.

Kucnopon. Crpoenme wmonekynbl. B3aumoneicrBue Kuciaopojga ¢ MeTaajaMu U
Hemeraniaamu. O30H. Ilonydenue u oxucnurenbHble cBoMCTBa 030HA. Boga. CTpoeHue MOJEKYJIbI.
CroiictBa Boabl. [lepokcun Bomopoaa. DiekTpoiautuyeckue cBoiictBa. [lepokcuapl. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHbBIE CBOMCTBA MEPOKCHUIOB.

Cepa. BzaumogeiictBue ¢ MeraiiaMu U HemetamuiaMu. CepoBOIOpOI. DIEKTPOIUTUUECKHUE
cBOMcTBa cepoBOAOPOHON KUCTOTHL. Cynbbuasl. OKCUIBI Cephbl, UX TOJy4YeHUE, (Puandeckue u
XUMHUecKue cBoWcTBa. JIMOKCHI cepbl M CEepHUCTas KHUCIOTa. OJEKTPOJIUTHUYECKHE CBOMCTBA
CEpHHUCTOM KHUCIIOTHI U TUAPOIN3 ee cose. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCAMHEHUN
cepol (IV). Okcun cepsl (VI) u cepnas kucinora. IlonydeHue cepHOU KHCIOTHI M €€ MPUMEHEHHE.
Oneym. BzaumonelictBue cepHoil kuciaotel ¢ MmeTanmnamu. Cynbdartel. [lupocepras kucimota, ee
CBOWCTBA.

Xpom, MoiubaeH, Boabppam (VIB rpynna)

CrpoeHnue 31eKTpOHHOM 00070YKK aTOMOB. XapaKTepHbIE CTENeHH OKucaeHus. Du3nueckue
CBOMCTBA M IpUMeHEHUE. JlernpoBaHHbIE CTAJIH.

Xpom. [Tonyuenue xpoma. Oxcun u ruapokcusa xpoma (I11). Ux ampoteprocts. Ilpumenenne
okcumaa xpoma (I1). Oxucnenune coenunenuit xpoma (I1). Coenunenus xpoma (VI): oxcun xpoma (VI),
XpOMOBasi M JBYXpOMOBas KHUCIOTHL M HX coJU. B3aumMHOe mpeBpalieHHe XpoMaToB H
nuxpomMatoB. OKUCIUTEIBLHBIE CBOMCTBA IUXPOMATOB.

Tema 7. Cenbmas rpynna Ilepuoanyeckoi cucreMbl
Bonopon

Crpoenne aroma u Mosekyinbl. Dusznueckue cpoiicTBa. PacTBopuMOCTH BOAOpOa B
MeTtannax. [IpuponaHsie coeluHeHUs W MOJydeHHEe Boaopoia. M3ortomsl Bojgoponaa. XHMHUYECKUE
cBoiicTBa Bojaopoaa. B3aumoneiictBue Bojmopona ¢ meramuiamu. ['mapuasl. CoemuHEHUS BOJIOpOJA C
HEeMeTaJlJIaMHU.

dTop, xy0p, Opom, iiox, actat (VIIA rpynna)

CTpoeHue 3JIEKTPOHHON 0007104kH aToMOB. OKHCIUTENbHBIE CBOWCTBA TrajloOTE€HOB.
Crenenu oxucnenuss. Crpoenue Mosekyn. Dusmyeckue cpoiictBa. [lonyuyeHue ranoreHoB B
cBOOOJHOM BHJE U HMX NpUMEHEHUWE. XHMHYECKHE CBOWCTBA TaJoreHoB. BzaumopeiicTBue ux c
MeTaJllaMH U HeMeTalljlaMu. BoopoiHble coeIMHEeHUs TaJOTeHOB: MoyYeHue, (pru3nieckue CBOMCTBa.
DNEKTPOIUTHYECKHUE CBOMCTBA rajJoreHOBOIOPOHBIX KHCIOT. [InaBukoBas kucnota. [lonyuyenue. Conu
IUIABUKOBOM  KUCIOTHI: (ropunasl u ruapodropuabl. B3aumopaelcTBHE TIIaBUKOBOM KHCIOTHI €
nuokcuynomM kpemHuss u crekiaoMm. CounsHas xkucnota. I[lomyuenue wu cBoiictBa. Conm.
BoccTanoBuTenbHble CBOWCTBA TaJIOTEHUA-UOHOB B psAY: GTOpUI-HOIuI.

Kucnoponusie coenuHenuss rajoreHoB. CoeauHenus  ¢ropa ¢  KHCIOPOJIOM.
B3aumogelicTBue rajioreHoB ¢ BOAOM M pacTBopamu Iuenoued. Kucimopoacozepxkamme KUCIOTHI
xaopa u ux couu. llomydenue cozeil. [MMOXIOpPHUTHI, XJIOpHas H3BECTh, OEpPTOJIETOBA COJIb,
nepxjopar aMmoHud. llomyyeHune KuCHOT. YCTOMUMBOCTB, 3IEKTPOIMTHYECKHE U OKHUCIUTEIbHbIE
CBOICTBA KUCIIOT B PsIy: XJOPHOBATUCTAsA, XJIOPUCTasA, XJIOPHOBATAsl U XJIOpHAast KUCIOTHI. OKCHUIBI
xyiopa. OKHUCIUTENBHBIE CBONCTBA KUCIOPOACOAEPKAIINX COCTMHEHUN IaJIOT€HOB.

CoennHeHUs TaIOTEHOB ¢ HeMeTaiaMu. HeoOpaTuMblIil THAPOIIN3 TaIOT€HAHTHIPUIOB KUCTIOT.

Mapranen, TexHeuuii, peauii (VIIB rpynna)

CrtpoeHue dIIeKTPOHHON 000JI0YKHA aTOMOB.



Mapraneu. IIpupoaHble COEIMHEHHS U TMOJNy4YeHUE MapraHua. Bo3MOXHBIE CTENEeHHU
okucieHusi. OcoOCHHOCTH (HU3MUECKUX M XUMHUYECKUX CBoHcTB. IIpumenenue. JlermpoBanue
cTaneil. BzaumopneiicTBue MapraHia ¢ HeMeTaulaMu (KHCIOPOIOM, cepoi, ¢ochopom), BOAOH H
pacTBOopaMu KUCIOT. OKCUABI M THAPOKCUJIBI Maprasiia, UX JIEKTPOJIUTUYECKUE CBOMcTBa. J(Mokcua
mapranna. Oxkcug mapranua (VI1I), mapranimeBast kuciora u ee coyid. OKUCIUTETFHO-BOCCTAHOBUTEIBHBIC
CBOICTBA COEIMHEHUI MapraHlia B pa3sHbIX CTENEHAX OKUCcIeHUs. [lepmaHranaTt kanus Kak OKHCIUTENb.

Tema 8. Bocbmasi rpynna Ilepuoanueckoii cucrembl
Iennii, HeOH, aproH, KPUNTOH, KceHOH, panoH (VIIIA rpynma)

CrpoeHue 31eKTpOHHON 000j0uku aroMoB. Pusnueckue cBoilcTBa. HaxoxaeHue B
NpUpOJIe W TPUMEHEHHE OJaropomHbIXx ra3oB B TexHHke. CoeaMHEHHs KCEHOHa ¢ (TOpOM U
KuciopoaoM. VX mosydeHue u CBOMCTBA.

Kene3o, k06aabT, HUKEJb, IWIATHHOBBIE MeTa LIl (VIIIB rpynma)

CTtpoeHue dIeKTPOHHON 000JT0OUYKHU aTOMOB.

XKenezo, xkobanbT, HUKenb. Crtenenu oxucineHus. [lonyuenue um mpumeHenue. JloMEHHBIH
npouecc. B3aumopelicTBUe METaNIOB C KHUCIOPOJIOM, BOJOM, KuciaoTaMu. OKcuabl ¥ ['MapoKcub.
OKHCAUTETHHO-BOCCTAHOBUTEIbHBIE CBOWCTBA COEAMHEHNI METAJUIOB co creneHbto okucienus |1 u Ill.
®epputhl U peppatsl. KoMmiiekcHble cOeAMHEHUS.

[Inatuna. ®du3uueckue M XUMHUYECKHME CBOMCTBA. KaramuThueckne CBOMCTBA IUIATHHBI.
OtHomenue Kk kuciaoraM. CBoiicTBa OKCHA0OB M THIpokcu0B. KommekcHele coequnenus. [lomyuenue u
MIPUMEHEHUE IIaTUHBI.

5. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

MeTtouka mpenojaBaHus AUCHHAILIMHBI «OOIIas W HEOpraHWYecKas XUMUS» W peallu3aiius
KOMITETEHTHOCTHOTO TIOJXOJa B H3JIOKCHHH H BOCIPHUATHH MaTepuaia  IpeaycMaTpUBACT
WCIOJIb30BaHNE CIICAYIONUX AKTUBHBIX W HMHTEPAKTUBHBIX (OpPM TIPOBEICHHS TPYIIOBBIX,
UHIUBUAYAIbHBIX, AYIUTOPHBIX 3aHATUA B COYETAHMHM C BHEAyJIUTOPHOH paboTOil C Ielnbio
dhopMupOBaHUS U Pa3BUTHS MTPOPECCHOHATIBHBIX HABBIKOB O0YUAFOIIIHXCS:

— MOATOTOBKA K BBIOJTHEHHUIO JTAOOPATOPHBIX padOT B TaOOpaTOPHsIX BY3a;

— OpraHM3aliys U MpOoBeJEeHUE TEKYIIero KOHTPOJIA 3HAHWH CTYIEHTOB B (opMme OJIaHKOBOTO
TECTUPOBAHUS;

— MPOBEAICHNE UHTEPAKTUBHBIX 3aHATHI MO MpOoLEeaype MOJrOTOBKM K HHTEPHET-TECTUPOBAHUIO
Ha caiitax: i-exam.ru, fepo.ru;

— HCMOJb30BAaHUE MHTEPAKTUBHBIX (OPM TEKYIIEro KOHTpoJii B ¢GopMe ayAuTOPHOTO U
BHEAyIMTOPHOTO MHTEPHET-TECTUPOBAHNUS;

— IIPOBEJICHUE KOHTPOJIbHBIX PaboT.

VY aenpHBIN BeC 3aHATUH, MPOBOJUMBIX B MHTEPAKTUBHBIX (OpMax, OmMpesiesieH TIIaBHOM IIebIo
o0pa3oBaTeNbHOM IpOrpaMMbl, OCOOEHHOCTHIO KOHTHMHI€HTa OOydaroumuxcs U COoJAepKaHHEeM
mucuuiuinHel «OO0masi 1 HeopraHuyeckas XUMHUsS» W B IEJIOM M0 JucHuiuinHe cocrasiser 50%
ayTUTOPHBIX 3aHATUHN. 3aHATHUS JIEKIIMOHHOTO TUMA cOCTaBIAIOT 33% OT 00beMa ayAUTOPHBIX 3aHITUH.

6. OueHo4HbIe CPeACTBA /5 TeKYLIero KOHTPOJIS YCIeBAeMOCTH, TPOMEKYTOYHOI
aTTeCTAMH 10 HTOTaM OCBOEHMS JUCHHUILIMHBI H Y4eOHO-MeToIn4ecKoe ofecreyeHue
CaMOCTOSITEJIbHOI Pa0dOThI CTYICHTOB.
Tekymuii KOHTPOJIb YCIIEBAEMOCTH IPOBOASATCS IO CIIEAYIOLUTMM KPUTEPHUSIM .

- aKTHBHOE y4acTue B 00CY)KJICHUH Pe3y/IbTaTOB JabopaTOpHOH paboThl, paboTa y JOCKH;

- 3a1UTa Ja00paToOpHBIX padoT;

- 3all[UTa Pe3yJIbTATOB BHIMOJIHEHUS 3alaHUH TOMAIIHUX KOHTPOJIBHBIX padoT;

- BBIIIOJIHEHUE KOHTPOJIBHBIX paboT.

OOpa3ipl  TOMalTHUX KOHTPOJBHBIX pabOT, TECTOBBIX 33/JaHUIl, KOHTPOJBHBIX pabOT s
TEKYIIEero KOHTPOJIs,, BOIPOCOB JUIsl HOJATOTOBKU K 9K3aMEHY, 9K3aMEHALMOHHBIX OMJIETOB, MPUBEIECHBI
B [Ipunoxenun 2.



6.1. ®oH/ OLIEHOYHBIX CPEICTB A5 MPOBEJIEHHUs MPOMEKYTOUHOH aTTeCTAUMN 00y4aKOIIMXCs
N0 JUCHUNINHE (MOIYJII0).
6.1.1. TlepeyeHb KOMMETEHIMI C YKa3aHUEM 3TanoB UX (HOPMUPOBAHHUS B MPOLIECCE OCBOCHHS
00pa3oBaTebHON IPOTPAMMBI.
B pesynbraTe 0CBOCHHUS AUCHUILIMHBI POPMHUPYIOTCS CISAYIONINE KOMIIETCHIIHU:

JACATCIbHOCTH

Kon B  pe3yabrare ocBoeHusi 00pa3oBaTeIbHONW  NPOrpamMMBbl
KOMIIETEHIIUH | 00y4aIOIMIACA 0JI2KeH 00J1a1aTh
OK-7 FOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEAIN3ALINH, HCII0JIb30BAHUIO
TBOPUYECKOT'O IIOTEHIMAIA
OIlK-1 CIOCOOHOCTBIO UCIOJIb30BATh MAaTEMAaTUYECKUE, €CTECTBEHHOHAYUHbIE U

WHXEHEPHbIE 3HaHUS JUIsl pellieHus 3a1a4 CBOel Npo¢ecCHOHaNbHON

B nporecce ocBoeHus oOpa3oBaTenbHONW MPOTrpaMMbl JaHHbIE KOMIETEHIIMH, B TOM YHCIE UX
OTJIelIbHBIE KOMIIOHEHTBI, (POPMHUPYIOTCSI MO3TAllHO B XOJI€ OCBOEHHUS OOy4YaloLIUMUCS TUCILUIUINH
(Momyneil), MpakTUK B COOTBETCTBHM C Yy4eOHBIM IUIAHOM M KaJeHJAapHbIM TIpadukoM ydeOHOro

mporecca.

6.1.2. Onucanne nokasarejieili U KpUTepUeB OLECHUBAHUS KOMIETeHUHMH, GopMUpyeMBbIX 110
UTOraM OCBOEHUSI IMCUMIIJIMHBI (MOAYJIf), ONMCAHUE IIKAJ OLleHUBAHHUS.

[Tokazarenem oOLlEHMBAaHUS KOMIIETEHIIMM Ha pa3IMYHBIX JTamax uX (opMHUpOBaHUS SBISETCS
JOCTHKEHHE 00YYaloIMMUCS TUIAaHUPYEMBIX PE3yJIbTaTOB 00YUYEHHUS M0 AUCHUIUIMHE (MOJIYIIIO).

OK-7 - roTOBHOCTBIO K caMoOpa3sBUTUIO, CaMOpE€aIn3allui, UCII0JIb30BAHUIO TBOPYECKOI'0 MOTECHIHAJIA

Kpurtepuu oueHuBanus

IToxa3zaTenan

2 3 4 5
3HATh: OO6yqaromuiics OO6y4aromuiics OO0yuaromuiics OOyuatromuiics
OCHOBBI JIEMOHCTPUPYET IOJIHOE | TEMOHCTPUPYET  HEMOIHOE | TEMOHCTPHUPYET JIEMOHCTPUPYET
CTpOCHUS OTCYTCTBHE W | COOTBETCTBHE  CIIEMVIOMIMX | YACTUIHOE COOTBETCTBHE | ITOIHOE
aTOMOB M | HEIOCTaTOYHOE 3HAHWWA: OCHOBBI CTPOEHUS | CIEYIOIINX 3HaHUN: | COOTBETCTBUE
MOJIEK Y, COOTBETCTBHE aTOMOB M MOJIEKYJ, TEOPHH | OCHOBBI CTPOEHUS aTOMOB | CIIEIYIOIINX
TEOpUHU CIENYIOUMX  3HAHUM: | XUMUYECKOU CBSI3H B|H MOJIEKYII, TEOPUU | 3HAHUM: OCHOBBI
XUMHYECKOH OCHOBBI CTPOCHUS | COCAMHCHHIX pPa3IMYHBIX | XUMHUYECKOH  CBS3M B | CTPOCHHS
CBSI3H B | aTOMOB ¥  MOJEKYJ, | THIIOB, CTPOEHIE BEIIeCTBa B | COEAUHEHUAX PA3NUYHBIX | aTOMOB H
COEIMHEHUSIX TEOpUH XUMUYIECKON | KOHICHCHPOBAHHOM THIIOB, CTpOEHHUE | MOJIEKY,
Pa3IMIHBIX CBSI3M B COEAUMHEHUSX | COCTOSHHUM, OCHOBBI | BEIECTBA B | TEOpUH
THIIOB, Pa3TUYHBIX THIIOB, | XUMHYECKOH KOHJICHCHPOBaHHOM XHUMHYECKOH
CTpoeHHue CTpOGHHE BeIIecCTBa B | TEPMOJUHAMHKH,  METOAOB | COCTOSHHH, OCHOBBI | CBSI3U B
BelllecTBa B | KOHIEHCHPOBaHHOM OIHCaHMS XUMHYECKOT0 | XUMHYECKOH COEIMHEHUSIX
KOH/ICHCUPOBA | COCTOSIHHH, OCHOBBI | PABHOBECHSI B  PacTBOpax | TEPMOIAMHAMUKH, Pa3ITUYHBIX
HHOM XAMHUYECKOH AJIEKTPOJIUTOB, THIPOJIH3a | METOJIOB OIACAHUS | THIIOB, CTPOCHUE
COCTOSIHUH, TEPMOJAUMHAMUKH, COJIEH, OCHOBBI XMMHYECKOW | XUMHYECKOTO PaBHOBECHS | BEIECTBA B
OCHOBBI METO0B ONMCAaHUS | KHHETHKH, XUMHYECKHE | B pacTBopax | KOHJIEHCHPOBaH
XAMUYECKOH XAMHUYECKOI0 CBOMCTBa 3JIEMEHTOB | AJIEKTPOJIUTOB, THIPOIH3a | HOM COCTOSHUH,
TEPMOJMHAMUK | PABHOBECHS B | pa3IMYHBIX TPYIII | CONeH, OCHOBBI | OCHOBBI
H, METO/IOB | pacTBOpax [leproanueckoil CUCTEMBI M | XHMUYECKOM  KHUHETUKH, | XUMAYECKOH
OIMCAaHHUS AJIEKTPOJIUTOB, X COENUHEHNH, | XUMHYECKHUE CBOICTBa | TEPMOJWHAMUKHA
XAMHUYECKOI'0 THUAPOIH3a conell, | OKUCIIMTEIBHO- 2JIEMEHTOB pa3IUYHBIX | , METOJI0B
paBHOBECHS B | OCHOBBI ~ XHMHYECKOH | BOCCTAHOBHUTEIHHBIE rpynn  llepuoamueckoii | onmucaHus
pacTBOpax KHHETUKH, XUMHUYECKUE | PEaKIIHH, CTpoeHHue H | CHCTEMBI u HX | XMMHYECKOI'O
SJIEKTPOJIMUTOB, | CBOMCTBA  3JIEMEHTOB | CBOMCTBA KOMILJICKCHEIX | COCIMHEHMI, paBHOBecuss B
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TUAPONIN3a Ppa3IUYHBIX rpynn | coenuueHui. JlomyckaroTcs | OKUCIUTENbHO- pacTBopax
coneit, ocHoBHl | [lepumonuueckoit 3HAYUTEIbHBIC OIIMOKH, | BOCCTAHOBUTEIHHEIE 3JIEKTPOJIUTOB,
XUMUYCCKOMN CHUCTEMBI " UX | TIPOSIBIISAETCS peakuuu, CTPOCHHE U | TUAPONIN3A
KUHETHUKH, COCIUHCHUH, HEJIOCTAaTOYHOCTh 3HAHMM, IO | CBOMCTBA KOMIIUICKCHBIX | COJICH, OCHOBBI
XHMUYCCKHUE OKHCIIUTEIBHO- pany IoKasaTeie, | COSIUHCHUH, HO | XMMHYECKOU
CBOMCTBa BOCCTAaHOBHUTEIIBHBIC O0yYaIOIIHMICS HCIBITHIBACT | JIOMYCKAIOTCS KHHETHKH,
3JIEMEHTOB peakuuu, CTPOCHHUE U | 3HAYUTEIBHBIC 3aTPYAHCHHS | HE3HAYUTEIbHBIC XUMUYECKHUE
Ppa3IUIHBIX CBOMCTBa npu OTIEPUPOBAHUH | OIIHOKH, HETOYHOCTH, | CBOICTBa
TpymI KOMILJIEKCHBIX 3HAHUSAMU TIPU UX TMEPEHOCE | 3aTPYAHECHUS MIpH | JIIEMEHTOB
[Tepuomuyecko | coeauHEHMUIA. Ha HOBBIC CUTYaIIHH. aHAJIUTHYECKUX Pa3IUYHBIX
M CHCTEMBI H orepanmsx. rpymnmn
ux [Tepuognueckoii
COCJIMHCHUH, CHCTEMBI M HX
OKHUCIIUTEIIbHO- COCIMHEHUH,
BOCCTAaHOBHTEII OKHMCJIUTEIIbHO-
bHBIE PEaKIINH, BOCCTAHOBHUTEIb
CTpOEHHE H HBIE  PEaKIIuu,
CBOIICTBa CTpPOEHUE u
KOMIIJIEKCHBIX CBOMCTBa
COCJIMHEHUH. KOMILIEKCHBIX
COEIMHEHNH,
CBODOOJIHO
oTepupyer
puoope-
TEHHBIMH
3HAHUSMU.
yMeTh: OOyugaromuiics He OO6y4aromuiics OO0yuaromuiics OOyuaromuiics
OTIPEIENATh TI0 | yMeeT TN B | IEMOHCTPUPYET  HEMOIHOE | IEMOHCTPUPYET JIEMOHCTPUPYET
CITPaBOYHBIM HEIOCTaTOYHOM COOTBETCTBHE  CJICAYIONINX | YACTHYHOE COOTBETCTBHE | TIOJTHOE
JIAHHBIM CTENEHHN YMEET | YMEHUU: OTIPEACIATE 10 | CIAEMYIONTUX YMEHHUH: | COOTBETCTBHE
DHEPTEeTUYCCKU | OMPENeIsITh 10 | CIIPaBOYHBIM JAHHBIM | OIPENEIATh OV (5137 0)11170:
e CIIPAaBOYHBIM  JTAaHHBIM | SHEPTETUICCKUC CIIPaBOYHBIM JMAHHBIM | YMCHU:
XapaKTEePUCTHUK | SHEPTETUUCCKUE XapaKTePUCTUKH U | DHEPTETUIECKUE OTIPENENATh 10
1 ¥ TECOMETPHIO | XapaKTePUCTHKH 1 | TEOMETPHIO MOJIEKYI, | XapaKTePUCTUKH H | CTIPAaBOYHBIM
MOJIEK Y, TEOMETPUI0  MOJIEKYII, | TEpPMOJANHAMUIECKHE TEOMETPHIO MOJIEKYI, | JTaHHBIM
TEPMOJUHAMHAY | TEPMOAMHAMUICCKIE XapaKTEePUCTUKH TEPMOIUHAMUYECKUC JHEPTeTHICCKIE
eCcKue XapaKTEePUCTUKHI XHUMHYECKUX peaknui, | XapaKTePUCTHKH XapaKTePUCTHKH
XapaKTEePUCTUK | XUMHYECKAX PEAKITAH, | BETMIUHBI pH H | XUMHYECKHX peakIuii, | ©  TEOMETPHIO
M XHMHYECKUX | BEIMYHHBI pH 1 | XapaKTepUCTUKH BEJIMYMHBI pH U | MOJIEKY,
peaKIniA, XapaKTEePUCTUKHI JIUCCOITMAITIY DJIEKTPOJIUTOB, | XapaKTEPUCTHKH TePMOINHAMHAYE
BenmunHbl pH | aucconmanum MIPOBOJIUTH pacyeTsl | TUCCOIHAIIH CKHe
Hu 3JIEKTPOJHUTOB, KOHIIGHTPAI[Mii  pacTBOPOB | AJIEKTPOJIUTOB, MPOBOJUTH | XapaKTEPUCTHKH
XapaKTEePUCTUK | TPOBOIWTH pacdersl | pa3IuYHbBIX COCAMHEHWH. | pacdeThl  KOHIICHTPAIUHA | XMMHYECKUX
Y JFICCONMANIY | KOHIICHTPAIUn JlommyckaroTcs 3HAUNTENBHBIE | PACTBOPOB Pa3IMYHBIX | peaKIui,
ANEKTPOIUTOB, | PACTBOPOB PAa3IUYHBIX | OLIMOKH, MIPOSIBIISIETCS | COSAMHEHUH. Ywmenus | emuunHbl pH 1
MIPOBOITUTH COEIMHEHNH, HEJOCTATOYHOCTh ~ YMEHHMU, | OCBOEHBI, HO JOMYCKAIOTCSA | XapaKTePUCTHKH
pacdeTsl o pany MoKa3aTejael, | He3HAYUTEIbHbIE OIIMOKHM, | IUCCOLIMALIMT
KOHIIEHTpAIHii 00y4aloIHUiCS WCHBITHIBAET | HETOYHOCTH, 3aTPYTHEHHS | SJIEKTPOIUTOB,
pacTBOpoOB 3HAUUTENBHBIC 3aTPYAHEHUS | TIPH AHAIMTUYECKUX | TIPOBOAUTH
Pa3ITUYHBIX npu OIEPUPOBAHUH | OIIEPAITHIX, IepeHoce | pacuersl
COEIMHEHUH, YMEHUSMHU TIPU WX TIEpEeHOoCe | yMEeHUH Ha HOBBIE, | KOHI[EHTpAIUi
Ha HOBBIE CUTYaIlH. HECTaHJAPTHHIE CUTYaIliH. | pACTBOPOB
Pa3IUYHBIX
COEIMHEHUH.
CB000OIHO
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omnepupyer
MpUOOPETEHHBIM
U yYMEHHSMH,
MpUMEHSET UX B

CUTYaIUIX
MOBBILIEHHOMN
CIIO)KHOCTH.
BJIAJIETh: OO0yuaromuiics He | OOyuarouiics Biajaeer | OOyuaronmiics dvactuyHo | OOydJaronuics
HaBbIKaAMH BJIaaccT HIJIN B | HaBBIKaMH BBIIIOJIHCHHS | BJIAJCECT HaBbIKaMH | B IIOJIHOM
BBITTOJTHEHU S HC)IOCT&TO‘IHOI‘/’I OCHOBHBIX XUMHNYECCKHX | BBIITOJITHCHUA OCHOBHBbIX O6’beM€ BJIagecT
OCHOBHBIX CTCIICHU BJIagccT JIa60paTOpHI)IX onepaum‘/i; XUMHUYCCKUX HaBbIKaMH
XAMHUYECKUX HaBBIKAMH MpaBUJIaAMU 0e301acHol | 1a0OpaTOPHBIX ONepamuii; | BHIOTHEHHUS
J1a00paTOPHBIX | BBITIOJTHEHUS paboThI B XUMHUYECKON | MpaBWJIaMd  0€30MMacHOM | OCHOBHBIX
OllepaLnii; OCHOBHBIX XMMHYECKHX | JT1abopaTopuu; paboTel B  XHMHYECKOH | XUMHUYECKUX
MpaBUIAMU J1a00PaTOPHBIX Merogamu ompenenenus pH | maGopartopuu; nabopaTopHbIX
Oe3onacHo orieparuii; pacTBOpPOB M ONpPENEICHHS | METOJAAMH  OIpPEAETICHUsS | OTepaIlnii;
paboTh B | IpaBUIaAMH KOHIIEHTpaluu B pacteopax; | pH pacTBOpOB U | IpaBUIaMH
XUMAYECKOM Oe3omacHOl pabOTHI B | METOAAMH CHHTE3a | ONMpEACTICHHS 6e3omacHon
nabopaTopuu; XUMHUYECKOMN HEOPraHUYECKUX KOHILIEHTpaLUU B | paboThI B
METOJaMU naboparopuu; COEIMHEHNH, HO | pacTBOpax; XUMUYECKOU
OTIpeIeNeHUS METOaMH O0yJarOIIMIACST HCTIBITHIBAET | METOJAMHU CUHTEe3a | JabopaTopuu;
pH pactBOpoB | onpeneneHus pH | 3HauuTENbHBIE 3aTPYAHEHMS | HEOPraHUYECKUX METOJaMH
" onpeacicHus | paCTBOpPOB " | Ipyu IIPpUMECHCHUU HAaBBIKOB B COC}II/IH@HHﬁ, HO | OIIpCACICHUA
KOHIIEHTpALUU | OIpPENEIEHUs HOBBIX CUTyallUsX. JIOITYCKArOTCSA pH pactBopoB u
B pacTBOpax; KOHIIEHTpAIIH B HE3HAYHUTENbHbBIE OMUOKH, | OMpeAeTeHHS
MeTOoJaMu pacTBopax; HETOYHOCTH, 3aTPyIHEHHS | KOHI[EHTPAIUHU B
CHHTE3a METOJlaMU CHHTE3a npu AHAIMTUYECKUX | pacTBOpax;
HEOPTaHWYECKH | HEOPTaHUYIECKUX oTieparnsx, IepEeHOCe | METO/IaMHU
X COEIMHEHUN. | COETUHEHUM. YMEHUUN Ha HOBbIE, | CUHTE3a
HECTaHJAPTHBIE CUTYaI[iH. | HEOPTaHMYECKUX
COEIMHEHUH,
cBOOOHO
MIPUMEHSET
MONTyYeHHBIS
HaBBIKU B
CUTYaIUIX
MOBBIIICHHOU
CIIO)KHOCTH.

OIIK-1 - cnoco0HOCTHI0 MCIOJIb30BATH MaTeMAaTHYeCKHEe, eCTeCTBEHHOHAYYHble W HHKEHepPHbIe 3HAHUA
JJIS1 pelleHnsi 3a/1a4 cBoeil Npo¢ecCHOHAILHOM 1eSITeJIbHOCTH.

3HATh:
COCTaB,
CTpoeHue 1
XAMUYECKHE
CBOICTBa
OCHOBHBIX
MIPOCTHIX
BEIIECTB U
XAMHUYECKUX
COCIMHEHUH,
CBS3b CTPOCHUS

OO6yJaromuiics
JIEMOHCTPHPYET
MIOJTHOE OTCYTCTBHE
WIN  HEIOCTaTOYHOE
COOTBETCTBHE
CIENYIOINX  3HAHWIA:
COCTaB, CTPOGHHE U

XHMHYECKHE CBOHCTBA
OCHOBHBIX IMPOCTBIX
BCIICCTB n
XUMHUYCCKHUX

OO0y4aromuiics
JEMOHCTPHUPYET  HEMOJIHOE
COOTBETCTBHE  CIEIYIOIIHX

3HAHUU: COCTaB, CTPOCHUC U
XUMHUYCCKHEC CBOMCTBa
OCHOBHBIX IIPOCTBIX BCHICCTB
N XUMHUYCCKUX COCHHHGHHﬁ,
CBsA3b CTPOCHUSA BCHICCTBA U
MPOTCKAHUA XHUMHYCCKUX
mpoHeccoB;

3aKOHOMCPHOCTU HU3MCHCHUSA

OO0yuaromuiics

JEMOHCTPHPYET

YaCTHYHOE COOTBETCTBHE
CIIEITYIOIINX 3HAHMU:
COCTaB,  CTPOGHHE U
XMMHUYECKUE CBOMCTBa
OCHOBHBIX HPOCTBIX

BCIICCTB W XHUMHYCCKHX
CO@HHHGHHﬁ, CBA3b
CTPOCHUA BCIICCTBA n
IMPOTCKAHUSA XHUMUYCCKUX

OO0y4aromuiics
JIEMOHCTPUPYET
MTOJTHOE
COOTBETCTBHE
CIIeTYFOIIIX
3HAHWH: COCTaB,
CTpOEHHE u
XHMHYECKHE
CBOMCTBa
OCHOBHBIX
MPOCTHIX
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BEIIECTBA U COCJIMHEHUH, CBSI3b | (PU3UKO-XMMHYUECKUX MPOLIECCOB; BEIIECTB u
MPOTEKaAHUS CTPOCHHUSI BEILECTBA U | CBOMCTB MPOCTHIX U | 3aKOHOMEPHOCTHU XUMHUYECKUX
XUMUYECKIX MPOTEKaHUS CJIOHBIX BEILECTB B | U3BMEHEHUS (hu3UKO- | COCMHEHMIA,
MPOLIECCOB; XUMHUYECKUX 3aBUCUMOCTH OT TOJIOXKECHUS | XUMUYECKHUX CBOICTB | CBSI3b CTPOCHHUS
3aKOHOMEPHOC | MPOIIECCOB; COCTABJISIFOIINX UX | IPOCTBIX U  CJIOXKHBIX | BEIIECTBA u
TH U3MEHEHUSI | 3aKOHOMEPHOCTH 3JIEMEHTOB B | BEIIECTB B 3aBUCHMOCTH | IIPOTEKAHUS
(uzuKo- U3MEHEHUA ¢usuko- | [lepuoanueckoii CHUCTEME, | OT ITOJIOXKEHUS | XUMUYECKUX
XUMHUYECKUX XUMHYECKUX CBOWCTB | OOYYAIOUIMICS HWCHBITHIBACT | COCTABIISIONIMX HUX | IIPOLIECCOB;
CBOMCTB MNPOCTBIX MW CJIOXHBIX | 3BHAYUTCIBHBIC 3aTPpyAHCHHA | 3JICMCHTOB B | 3aKOHOMCPHOCT
MPOCTHIX U BCIIECTB B | IpA ONCpHUpPOBAHUUN HCpI/IOI[I/I‘-ICCKOI\/'I CHUCTEME | U HU3MCHCHUA
CJIOXKHBIX 3aBUCUMOCTH OT | 3BHAHUAMU IIPpU HUX IEPEHOCE | HO JAOITYCKAITCsA (bI/I3I/IKO-
BCIIICCTB B I1I0JIOKECHUA Ha HOBBIC CUTYyalluH. HE3HAUYUTCIIBHBIC OHII/I6KI/I, XUMHUYCCKUX
3aBUCUMOCTH COCTAaBJIAOIINUX Hux HCETOYHOCTH, 3aTPyAHCHUSA CBOMCTB
OT ITOJIOXKECHUA 3JIEMCHTOB B nmpu AHAJIMTUYCCKUX | MMPOCTBIX u
cocrapistronux | Ilepumonnueckoit orepanmsx. CIIOXHBIX
HUX 3JIEMEHTOB CHUCTEME. BCIIIECCTB B
B 3aBUCUMOCTH OT
ITepuoauuecko MOJIOKEHUS
U cucreme COCTaBJISIFOLLIUX
WX DJIEMEHTOB B
ITepuoanueckoii
cucTeMe,
CBOOOIHO
oTepupyer
MPHOOPETEHHBIM
1 3HAHUSIMU.
yMeTh: OO6yuqaromuiics He | Obyuatommiics OO0yuaromuiics OOyuaromuiics
WCIIONB30BaTh | yMEEeT WA B | IEMOHCTPUPYET  HEMONHOE | JeMOHCTPUPYET JIEMOHCTPUPYET
TIPUHIIHTI HEIOCTaTOYHOM COOTBETCTBHE  CJIEAYIOMMX | YACTUYHOE COOTBETCTBHE | ITOJHOE
MIEPUOANYHOCT | CTEIEeHH yMeeT | yMEHUH: WCIIOJB30BATh | CIEMYIOIINX YMEHHHU: | COOTBETCTBHE
uu HCIONTB30BaTh MPUHLAI TIEPUOANYHOCTH M | UCHONB30BATh  IPUHIUI | CIEXYIOIINX
Ilepuoguyecky | mpuUHIUIT Ilepuoguyeckyro  cUCTEMY | MEPUOAUYHOCTU U | YMEHU:
10 CUCTEMY JUISl | IEPUOTUIHOCTH W | Ans mpenckazaHus cBoicTBa | llepmommdeckyio cucTeMy | MCIOIB30BATh
npenckazanus | llepmommaeckyio MIPOCTBIX u CIIOKHBIX | AJIst MpeJCKa3aHus | IPUHITUT
CBOWCTBA cUCTeEMy IUTA | XUMHYECKUX COCTWHEHWHA W | CBOWCTBA  NPOCTBIX | | MEPHOAMIHOCTH
MIPOCTBIX H MIpeaCKa3aHus 3aKOHOMEPHOCTE B  MWX | CIOXHBIX XUMHYECKUX | U
CJIOKHBIX CBOMCTBa TIPOCTBIX U | U3MEHEHUH; COEMHEHU N u | [lepuonuuecky
XUMHYECKUX CIIOKHBIX XUMHYECKHX | OpOpMIISATH pe3yJIbTaTHl | 3aKOHOMEPHOCTEH B WX | 0 CHCTEMY st
COCIMHEHNUN U | COeTMHEHMI M | DKCTIEPUMEHTAIBHBIX Y | U3MCHEeHNH; MpefCcKa3aHus
3aKOHOMEPHOC | 3aKOHOMEPHOCTEH B MX | TEOPETUIECKHUX pabot, | opopMIIATE  PE3YNBTATHI | CBOICTBA
TeH B BIX W3MEHEHNH; (hopMynHpOBaTE  BBIBOIBL. | IKCHEPUMEHTATBHBIX U | IPOCTHIX "
W3MEHEHHH; oopmItsaTh JlomyckaroTcst 3HAUNTENBHBIE | TEOPETHUECKUX paboT, | CIOXKHBIX
oopmIsaTh pe3yabTaThI OIINOKH, MIPOSIBIISIETCA | (OPMYIIMPOBATH BBIBOIBI. | XHMHYECKHX
pe3yIbTaThl AKCIEPUMEHTAIBHBIX W | HEOCTATOYHOCTh ~ YMEHHWIA, | YMEHHsI  OCBOEHBI, HO | COGIMHEHUH U
JKCIIEpUMEHTa | TeOpeTHdecknx pabor, | o  psAay  TOKas3aTenel, | HOMyCKaroTcs 3aKOHOMEPHOCTE
JBHBIX U | hopMyIHpOBaTh 00y4aroIuiics WCTBITHIBAET | HE3HAUNTENbHbBIE OMMOKH, | U B 175
TEOPETHUYECKUX | BHIBOIPBI.. 3HAYUTENBHBIE 3aTPYAHEHUS | HETOYHOCTH, 3aTPYIHEHUS | H3MEHEHUU;
pabor, npu OIEPUPOBAHUH | TIPH AHAIMTUYECKUX | OOPMIIATH
dhopmynpoBat YMEHUSMHU TPU WX TIEPEHOCE | Oreparusix, IepeHOCe | Pe3yIbTAThI
b BEIBOJIBI, Ha HOBBIE CUTYaIlH. YMeHU’ Ha HOBBIE, | SKCIIEPUMEHTAIb
HECTaHJAPTHBIE CUTYaI[MH. | HBIX "
TEOPETHUIECKUX
pabor,
(hopMyIHpOBaTH
BBIBOJIBI.

13




CBoboHO
orepupyer
MpUOOPETEHHBIM
U YMCHHSMH,
NPUMEHSET UX B

CUTYaIUIX
TOBBILIEHHOMN
CIIO)KHOCTH.
BJIAJIETh: OO0yuaromuiics He | OOyuarouiics Biajaeer | OOyuaronmiics dvactuyHo | OOydJaronuics
TEOPETUYECKUM | BIaJCET WU B | TECOPETUYECKUMH METOJaMU | BIIAJICET TEOPETUUECKUMU | B TIOJIHOM
U METOIaMH | HEIOCTaTOYHOU TEOPETUYECKUMU METOJaMH | METOIaMHU OnucaHus | o0ObeMe BiajeeT
OTIHCAHUS CTENeHn BIIQJICCT | OMMCAHUSI CBOMCTB MPOCTBHIX | CBOMCTB  MPOCTBIX U | TEOPETUUECKUM
CBOICTB TEOPETUYECKUMHU U CIOXHBIX BEIIECTB Ha | CIIOKHBIX  BEIIECTB Ha | U METOIAMH
MIPOCTHIX U | METOAAaMH  OIHCAHMS | OCHOBE 3JIEKTPOHHOTO | OCHOBE 3JIEKTPOHHOTO | OMHCAHUS
CIIOKHBIX CBOMCTB TMPOCTHIX W | CTPOCHHUS HMX AaTOMOB U | CTPOCHUS WX AaTOMOB U | CBOMCTB
BEIIECTB Ha | CJTIOXHBIX BEIIECTB Ha | MOJOXKEHUS B | TMOJOXEHUS B | MMPOCTHIX u
OCHOBE OocHOBe dJekTpoHHoro | [lepmonnueckoit cucteme | [lepmomudeckoit cucremMe | CIOXKHBIX
SJIEKTPOHHOTO | CTPOCHHSI UX aTOMOB M | XUMHUYECKHUX JJIEMEHTOB; XUMHAYECKUX JIEMEHTOB; BEIIIECTB Ha
CTPOSHHUSI WX | MOJIOKCHHS B | METOJAaMH MOVICKA | METOAAMH MOKICKa | OCHOBE
aTOMOB u | Ilepuonnueckoit XUMHYECKOW HH(POPMANK C | XUMHUYECKOW MH(OPMAIIUHU | SIEKTPOHHOTO
TIOJIOKEHHUSI B | CHCTEME XWMHYECKHX | UCIOJIB30BAHUEM PA3IMYHBIX | C WCITOJIb30BAHUEM | CTPOCHUS ux
[Tepuomuyecko | 3JIEMEHTOB; HUCTOYHUKOB  (CIPAaBOYHBIX, | PA3JIMYHBIX  HCTOYHHKOB | AaTOMOB u
51 CHUCTEME | METOJaMH TIOMCKa | HAYIHBIX u Hay4HO- | (CIIpaBOYHBIX, HAYYHBIX U | IOJIOKCHUSI B
XAMHUYECKUX XUMHUYECKOMN TIOIYJISIPHBIX WU3JaHUH, | HAYYHO-TIOMYJISIPHBIX ITepuoanueckoii
3JIEMEHTOB; nHpOpMAITUN C | KOMIIBIOTEPHBIX 0a3 MaHHBIX, | U3MAHUH, KOMITHIOTEPHBIX | CHCTEME
MeTOoJaMu HCIIOJTb30BaHUEM pecypcoB Wnrepnera). | 6a3 maHHBIX, PECYpPCOB | XUMHUYECKUX
TTOMCKa Pa3IMIHBIX OOyuaromuiics wWcHbITEIBaeT | MiHTEpHETA). HaBpiku | 371eMEHTOB;
XUMHYECKON HMCTOYHHUKOB 3HAYNTENBHBIE 3aTPYAHEHUS | OCBOEHBI, HO JOMTYCKAIOTCS | METOJaMU
nHpopMaruu ¢ | (CIpaBOYHBIX, MIpYU IPIMEHEHNH HABBHIKOB B | HE3HAYMTENbHbIE OMIMOKH, | ITOMCKA
WCIONb30BaHNE | HAYYHBIX W HAyYHO- | HOBBIX CHUTYAIHsX. HETOYHOCTH, 3aTPyIHEHHS | XUMUIECKOH
M  Ppa3NUYHBIX | TOMYJSPHBIX HW3IaHHM, npu AHAMTUYECKUX | HHPOPMAIUH  C
HMCTOYHHUKOB KOMIIBIOTEPHBIX 6a3 oTieparsx, IIEPEHOCEe | UCIOIB30BaHUE
(cTpaBOYHBIX, | JaHHBIX, pecypcoB yMeHu’ Ha HOBBIE, | M Pa3IHYHBIX
Hay4JHBIX u | UaTepuera). HECTaHJAPTHBIE CUTYaI[H. | HCTOYHIKOB
Hay4JHO- (cTipaBOYHBIX,
TIOITYJIAPHBIX HayJHBIX u
W31aHAMN, Hay4HO-
KOMIIBIOTEPHBI TOIYJISIPHBIX
X 0a3 JaHHBIX, W3JaHUH,
pecypcoB KOMITBIOTEPHBIX
WuTepuera). 0a3 JTAHHBIX,
pecypcoB
WnTepnera).
CBoboHO
MIpUMEHSET
MONTyYeHHBIS
HaBBIKU B
CUTYaIUSIX
TTOBBIIIIEHHOMN
CIIO)KHOCTH.
a. HIxaabl oeHUBAHUA Pe3yJIbTATOB IPOMEKYTOYHON aTTECTALMH U UX ONHMCAHUE:

DopmMa NPOMEKYTOUYHON aTTeCTALUM: IK3aAMEH.
[IpomexyrouHass arTecTanusi OoOydarmuxcs B ¢GopMe IK3aMeHa NPOBOAUTCA TO pe3yibTaTaMm
BBITIOJTHEHUSI BCEX BHUIOB y4eOHOU paboOThl, MPENyCMOTPEHHBIX Yy4YEOHBIM IIJIAHOM 10 JaHHOU
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JUCUMILIMHE (MOJIYJI0), IPU 3TOM YYUTHIBAIOTCS PE3YJIbTaThl TEKYLIErO0 KOHTPOJS YCIIEBAEMOCTH B
TedeHue cemectpa. OLEHKAa CTENEeHU JOCTHXKEHHUS OOyJaroIMMUCS IUIAHUPYEMBIX pe3yJabTaToOB
00y4eHHUs 1Mo TUCIUILIMHE (MOIYIII0) TPOBOIUTCS MPETOAABATEIIEM, BEIYLIIM 3aHATUS MO JUCLIUIUINHE
(MOmyNI0) METOAOM 3KCHEPTHOM oleHKU. [lo uToramM mpoMexyToyHO# aTTecTaluu MO JUCIUILIMHE
(MOmyNI0)  BBICTaBISIETCS ~ OLEHKA  «OTJIUYHO»,  «XOPOIIO»,  «YIAOBJIECTBOPUTEIBHO»  WIHU
«HEYJI0BJIETBOPUTEIIHHO».

K npomexxyTouHO arTecTanuu A0MYCKAIOTCS TOJBKO CTYJIEHTBI, BHIIIOJHUBIINE BCE BUbI yUeOHOM
paboThI, IPETyCMOTPEHHBIE paboUeii MpoTrpaMMoii 1o TucIUIUTHHE «O0IIas 1 HEOPraHUIECKasT XUMHUS
(TIponuTM TPOMEXYTOUYHBI KOHTPOJIb, BBIIOJHIIM M 3alIUTWIA Ja0OpaTOpHbIE PaOOThI, BBITOIHIIN
JIOMAILIHUE KOHTPOJIbHBIE PabOTHI.)

I kaJua oueHuBaHuA Onucanue

BoinonHeHnsl Bce BUIBl y4eOHON paboOThHI, MPEAyCMOTPEHHbBIE
yueOHbIM I1aHOM. CTYAE€HT AEMOHCTPUPYET COOTBETCTBUE 3HAHMM,
YMEHMH, HaBBIKOB TIPUBEJICHHBIM B TaOJMIAX [OKa3aTelsaM,
OTIepUpYEeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMH, HaBbIKaMH,
MIPUMEHSET X B CUTyalMSAX MOBBIIMICHHON CIOXHOCTHU. lIpu stom
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH,
3aTPYAHEHUS NPU AHATUTUYECKHUX OIepalusix, NEPeHOCEe 3HAHUM U
YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYyAaIUH.

OTIIMYHO

BoinonHensl Bce BUIBI y4eOHON pabOThHI, MPEAyCMOTPEHHbBIE
yueOHbIM I1aHOM. CTYAEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHMMA,
YMEHMH, HaBBIKOB IPHUBEACHHBIM B TaOIUIAaX MOKa3aTesM, HO
JOTTYCKaeTCsl He3HAYUTENbHbIE OUIMOKH, HETOUHOCTH, 3aTPyIHEHUS
NPy AHAIMUTHYECKUX ONEpALMAX, NEPEHOCE YMEHHIl Ha HOBBIE,
HecTaHAapTHble  curyauuu.  Onepupyer  NpuOOpPETEHHBIMU
3HaHUSIMHM, YMEHUSIMH, HABBIKAMH, NMPUMEHSET HX, JONMYyCKas MpH
3TOM HE3HAYUTEJbHbIE OMINOKHU.

Xopouio

BoinonHensl Bce BUIBI yd4eOHOW pPalbOTHI, MPEAyCMOTpPEHHBIE
yueOHbIM I1aHOM. CTYAEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
Y 10BIETBOPUTETHHO YMEHHH, HaBBIKOB MPHUBEACHHBIM B TaOIUIAX IMOKazaTessM, MpU
9TOM  JIONMYCKaeT 3HAUYMUTEJIbHbIE  OIIMOKH, JIEMOHCTPUPYET
HEJ0CTAaTOYHOCTh BJIa/ICHUS HABBIKAMU I10 PsIIy MTOKa3aTesei.

He Bemmonnen onun wunu Oosiee BUAOB Y4eOHOI paboOTHI,
IPEeyCMOTPEHHBIX y4eOHbIM MIaHOM. CTYIEHT JIEeMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHHMW, YMEHHI, HABBIKOB IPUBEICHHBIM
B TaONMIIaX IMOKa3aTessM, JIOMYCKAIOTCS 3HAYUTEIBHBIC OIIUOKH,
NPOSIBJISICTCS. OTCYTCTBUE 3HAHMI, YMEHHH, HABBIKOB 10 DSy
NOKa3aTesei, CTYACHT WCIbITHIBACT 3HAYMTEIbHBIC 3aTPYIHCHUS
NpY ONEPUPOBAHUYU 3HAHWSIMUA U YMCHHSMHU IPH UX MEPEHOCE Ha
HOBBIE CUTYaIUH.

Hey,[[OBJ'ICTBOpI/ITCJ'IbHO

@oH/bI OLIEHOYHBIX CPe/CTB NpeacTasiieHbl B [Ipuiioxkennu 2 k padoyeii nporpamme.
7. YueOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 0O0ecleueHne
Pasoen 1. Ocnoenas numepamypa:
1. Xumus: ydeOHMK M MPAaKTUKyM JUIs IpukiagHoro OakanmaBpuata / T.B. MapteiHoBa, U.B.
ApramonoBa, E.b. ['onyrnoB — M.: U3narensctBo HOpaiit, 2015. — 394c.
Pazoen 1. [Jononnumenvnas aumepamypa:
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1. I'munka H.JI. O6mas xumus. M. FOpaiir, 2012. — 898c.

2. 3agaun u ynpaxHenus o obmeit xumuu / HJL. I'muaka — M.: uznatensctBo «KHOPYCy,
2012. —240c.

3. MapreinoBa, T.B. 3amanus aj1st caMOCTOSTETLHON paboThI: yaeOHOe mocooue [DneKTpoHHBIN
pecypc]/ T.B. MapteiHoBa; mon pexa. astopa.- M.: MITY «MAMW», 2011. — 117c. —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

IIpoepammmnoe obecneyenue u unmepHem-pecypcyi:

- http://chemistry-chemists.com/chemister/chemie.htm - kHuru o BceM pasjesiaMm XHUMUH,

- http://www.alleng.ru/edu/chem9.htm - y4eGHbIif MaTepual Ajisi CTYACHTOB 110 XUMUHU

Pazoen 2. Ocnosnas numepamypa:

1. MapteinoBa, T.B. Ilpaktukym 1o Heopranumdeckoit xumum [DnekTpoHHbIil pecypc]/ T.B.
MaptsiHoBa; mona ped. aBTopa.- M.. YauBepcuteT MmamuHoctpoeHus, 2013. — 60c. (Ne2828). —
URL.:http://lib.mami.ru/lib/content/elektronnyy-katalog

Pa3zoen 2. Jlononnumenvnas naumepamypa:

1. AxmeroB, H.C. O06mias u HeopraHudeckass XUMHs. [ DJIEKTPOHHBIN pecypc| — DIEKTpoH. JaH.
— CII6. : Jlanb, 2014. — 752 ¢. — URL.: http://e.lanbook.com/book/50684.

2. AxmeroB, H.C. JlabGopaTtopHble W CEMHHApPCKHE 3aHATHSA MO OOIMIEH W HEOPraHWYeCKOM
xumuH. [DnektponHslid pecype] / H.C. Axmetos, M.K. A3uzosa, JL.U. baapirnna. — DnekTpoH. naH. —
CII6. : Jlans, 2014. — 368 c. — URL.: http://e.lanbook.com/book/50685

IIpoepammmnoe obecneyenue u unmepHem-pecypcyi:

- http://chemistry-chemists.com/chemister/chemie.htm - kHuru Mo BceM paszesiaMm XHUMUH,

- http://www.alleng.ru/edu/chem9.htm - y4eGHbIif MaTepual AJsi CTYACHTOB 110 XUMUN

8. MarepuajbHO-TeXHUYECKOe ofecneyeHue AU CIUTITHHBI

st mpoBeneHUs Ta0OpaTOPHOTO MPAaKTHKyMa Ha COBPEMEHHOM YPOBHE IPH BBITOJHEHHU
naboparopabix pabor B aymuropuun [IK-411 mnpeaycMOTpeHO WCMOIB30BAaHHUE —CIIETYIONIETO
000pyI0BaHUS:

DTOPOIIACTOBBIE KAJIOPUMETPBHI.

TepMoMeTpbl.

DIIEKTPOJIU3EPHI.

pH-meTp-noHomeTpsl.

Hoyt6yk ¢ ycranosienusiMu cpeactsamu MS Office PowerPoint.
MynbTUMEIUITHBIN TPOEKTOP C EPEHOCHBIM SKPAHOM.
BoiTsikHbIe IKAQBI.

9. MeToguvecKkue peKOMEHAAUNHU VISl CAMOCTOSITEJIbHOM PadoThl CTYI€HTOB.

YcnemHoe u3ydeHue Kypca TpeOyeT MOCeleHus JeKIui, aKTUBHOW padoThl Ha J1a00paTOPHBIX
paboTax, BBIMIOJHEHUS BCEX Y4YEOHBIX 3aJaHHUIl MpernojaBaTelis, O3HAKOMIJICHHS C OCHOBHOW H
JOTIOTHUTEIBHOU JuTepaTypoil. Bo Bpems jekiuu CTyIeHT JOJKeH BECTH KpaTKui KOoHcIeKT. [loma
CaMOCTOSITENIbHO paboTasi ¢ KOHCHEKTOM, CTYACHTY HEOOXOJMMO MOMETHTh MaTepHalibl, KOTOPbHIE
BBI3BIBAIOT 3aTpydHEHHUs uia mnoHuMmaHus. [lpu sTom oOywaromuiicss JODKEH HAWTH OTBETHl Ha
BOMPOCHI, UCHOJNB3YS pPEKOMEHAyeMylo nuTepatypy. Eciu emy camomy He ymaercs pasoOparbcsi B
Matepuaine, Heo0XoauMo chOpPMYIUPOBATH BOMPOCH U OOPATUTHCA 32 MOMOIIBIO K MPErNo/iaBaTeio Ha
KOHCYJbTAllMK WK Omkaimed jexuuu. OOyyaromeMycs HEOOXOAUMO PETYISPHO OTBOJIUTH BpEeMs
JUIs TIOBTOPEHHSI MPOWICHHOTO MarepHualia, IpoBepss CBOM 3HAHUS, YMEHHA U HaBBIKH IO
KOHTPOJIbHBIM BOIIPOCAM.

JlaGopatopHble pabOTHI COCTaBISIOT BaXXHEHIYyI0 YacTh MNPOPECCHOHANBHONH MOArOTOBKU
cTyleHTOB. OHHM HaIpaBJIeHbl HA SKCIEPUMEHTAIBHOE MOJATBEPKACHUE TEOPETUUYECKUX IMOJIOKEHUN U
(dbopMupoBaHHe Y4eOHBIX U MPO(PECCHOHANBHBIX MPAKTUYECKUX YMEHUH.

CTyZneHT caMOCTOSITENBHO, MOJIb3YsACh METOAUYECKUMHU PEKOMEHIAINSIMHE, 0(OPMITSIET:

- 3arJIaBue, B KOTOPOM YKa3bIBaeTCsl Ha3BaHUE TaOOPATOPHOM pabOThI U €€ MOPSAKOBBIA HOMED;

- 1IeNb paboTHI;

- 000pyIOBaHNE U PEAKTHBHI,

- coziepKaHue padoThI;

NookwNE
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- MOPSI0K (TIOCTIEIOBATEIHFHOCTD ) BBHITIOTHEHUS pa0OTHI;

- MpaBWJIa TEXHUKHU 0€30MIaCHOCTH U OXPaHbl TPy M0 JaHHOU padoTe (1o HeOOX0AMMOCTH);

- 001Me mpaBuia K 0(opMIICHHUIO JTAO0PATOPHON pabOTHI.

Kax/ip1ii CTyIeHT 0JDKeH caM TUIAHUPOBATh CBOIO CAMOCTOSATENBHYIO paboTy, UCXO/Is U3 CBOUX
BO3MOJKHOCTEH M MPHOPUTETOB. DTO CTHUMYJIUPYET BBINOJHEHHE PadOTHI, CO3AaeT 0ojiee CIOKOMHYIO
00CTaHOBKY, UTO B UTOTE MOJIOKUTEIIFHO CKA3bIBACTCS HA YCBOSHUH MaTepuaa.

BaxHo mosiHee ydecTb OOCTOSATENBCTBA CBOEH PabOTHI, YSCHUTH, YTO SIBISICTCS TJIABHBIM Ha
JAaHHOM JTame, Kakyl TOCIeI0BaTEIbHOCTh padOThl BHIOpATh, YTOOBI BBINIOJHHUTH €€ JIydlle U C
HAaMMEHBIIMMH 3aTPaTaMH BPEMEHU U SHEPTHH.

Jnis mI0J0TBOPHOW pabOThl HEMallOBa)KHOE 3HAYEHHWE HMEEeT OOCTaHOBKA, OpraHH3aIlHs
pabodero mecta. Hy:kHO TOOUTBCS, 9TOOBI MECTO PabOTHI IO BO3MOKHOCTH OBLIO TIOCTOSIHHBIM. PaboTa
Ha TPHUBBIYHOM MeECTE JelaeT ee Oonee IMmIoAoTBOpHOU. I[IpOayKTHBHOCTH pabOTHl 3aBUCHT OT
MPaBUIBLHOTO YepeOBaHUs Tpyna U OTabIxa. [109TOMY Kak/ple Yac WM JBa CIEAYeT AeaTh MepephiB
Ha 10-15 munyT.

[Ipu camocTosiTensHON MPOPabOTKE TOMANTHUX 33JaHUN M HAIMCAHWs MHINBUAYAJIbHBIX paOdoOT
CTYAEHTaM pEKOMEHAYETCsS MOJb30BaThCsl OMOIMOTEUHBIM (OHAOM nuTEpaTypbl (yueOHUKaMU U
NEPUOJNYECKUMU  W3JIAHWSIMH), a TaKkKe METOJUYECKUMH YKa3aHUSMH 110  BBITIOJHEHHUIO
CaMOCTOSITEIIbHBIX paboT.

10. MeTonnyeckue peKOMeH/IAlUH J151 PenoaaBaTeis.

OCHOBHBIM TpeOOBaHHEM K IPETIOIaBaHUIO JUCIMIUIMHEI SBIISETCS TBOPYECKUU, MPOOIEMHO-
JIMAJIOTOBBIN WHTEPAKTHBHBIN TTOAXO[, MO3BOJSIONINN TOBBICHTH MHTEPEC CTYACHTOB K COJIEPKAHHIO
yueOHOTo MaTepHaia.

OcHoBHas (opmMa W3y4YCHHS W 3aKPEIUICHWs 3HAHWUH MO 3TOW MUCHUIUIMHE — JICKIMOHHAs |
npakTudeckas. [IpermogaBarens JOKEH MOCIEAOBATEIFHO BBIYUTATH CTYACHTAM PSJ JICKIHHA, B X0
KOTOPBIX CIIEAYET COCPEIOTOYNTh BHUMAHHE Ha KIIFOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETHUYECKOTO
Marepuana, a TaKkKe OPTraHW30BaTh NPOBEICHHE JTA0OPATOPHBIX 3aHATHH TakKUM OO0pa3oM, YTOOBI
aKTUBU3UPOBATh MBIIUICHHE CTYIEHTOB, CTHUMYJIMpPOBAaTh CaMOCTOSITEIbHOE U3BJICUCHHE HWMU
HeoOxouMoM MHGOpPMAIUU U3 PA3IMYHBIX UCTOYHUKOB, CPABHUTEIBHBIM aHAIM3 METOIOB PELICHHI,
COTIOCTaBJICHUE MOJYYCHHBIX PE3yIbTaTOB, (POPMYIUPOBKY M apryMEHTALMIO COOCTBEHHBIX B3IJISIOB
Ha MHOTHE CIIOPHBIE POOIEMBI.

OcHOBY y4eOHBIX 3aHATHH 10 TUCHUILIMHE COCTABISAIOT JIEKIMU. B mpormecce oOydeHws
CTYIACHTOB HCIOJb3YIOTCSl pa3jIUYHbIE BHJbI y4EOHBIX 3aHATUN (ayJAUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIMU, CEeMUHApCKUE 3aHATHsI, KOHCYIbTalMM W T.n. Ha mepBoMm 3aHsATHM 1O AaHHOW y4yeOHOU
JUCHUILTMHE HEOOXOAMMO O3HAKOMHUTH CTYJIEHTOB C MOPSAKOM €€ M3YUeHUSs, PACKPHITh MECTO U POJib
JUCLMIUIMHBL B CHCTEME HAyK, €€ MpaKTU4YeCKOoe 3Ha4yeHHe, JTOBECTU 10 CTYJIEHTOB TpeOOBaHUs
Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipn moAroToBKE K JEKIIMOHHBIM 3aHATHIM MO Kypcy «XHUMHUA» HEOOXOAUMO MpoAyMaTh IUIaH
UX TPOBEICHUS, COJIEp’)KaHUWE BCTYNHUTEIbHOM, OCHOBHOM M 3aKIIOUUTENIBHONW YacTH JIEKIHH,
03HAKOMHUTHCSI C HOBUHKaMH Y4eOHON M METOJIMYECKOW JTUTEepaTyphl, MyOIHKAIUIMU MEPHOINIECKON
neyaTd MO0 TeMe JIEKIMOHHOTO 3aHsTUSA, ONpEAENTUTh CpPEeICTBa MaTepHUaTbHO-TEXHUYECKOTO
obecrieueHus JEKIMOHHOTO 3aHSATHUS U MOPSAJOK MX HUCIIOJIb30BAHMS B XOJ€ YTCHUS JIEKUUU. Y TOUHUTH
IUJIaH MPOBEJICHUS IPAKTHUECKOTO 3aHATHUS 110 TEME JISKIIUU.

B xoze neknMOHHOTO 3aHATHUS TperojaBareib JOKEH Ha3BaTh TeMy, y4eOHbIE BOMPOCHI,
03HAKOMHTH CTYJIEHTOB C IIEPEYHEM OCHOBHOM U JOTIOJHUTEIHHOMN JIUTEPATYPHI IO TEME 3aHATHSL.

Bo BcTynmuTenpHOM 4acTH JEeKIMHM OOOCHOBAaTH MECTO M POJIb M3ydaeMOW TeMbl B Yy4eOHOM
JTUCIUILTNHE, PACKPBITH €€ MPaKTHUeCKoe 3HaueHne. Ecnu untaercs: He mepBas JeKIus, TO HE00X0 MO
yBsI3aTh €€ TeMy C MpeAblAyLIeH, He Hapyllas JIOTUKU H3JI0kKEeHHMs ydeOHoro marepuana. Jlekiuro
CllelyeT HauMHaTh, TOJIbKO YETKO 0003HAUMB €€ XapakTep, TEMY M KpYyr TeX BOIPOCOB, KOTOpHIE B €€
xoje OyAyT pacCCMOTpPEHBI.

B ocHOBHON wacTW JIeKUMH CJeayeT pacKpblBaThb COJepKaHHE Y4eOHBIX BOIPOCOB,
aKI[EHTUPOBAaTh BHHMAaHHE CTYJIEHTOB HAa OCHOBHBIX KAaTETOpHUAX, SBJICHHUSIX U IMpolieccax,
0COOEHHOCTSX MX MPOTEKaHHs. PacKkpplBaTh CYIIHOCTh U COJAEP)KAHHE DPA3IUUYHBIX TOYEK 3pEHHS U
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HAyYHBIX MMOJXOJ0B K OOBSICHEHHUIO TE€X WM WHBIX SIBJICHUN U mpoiieccoB. Ciemayer apryMeHTHPOBAHO
000CHOBAaTh COOCTBEHHYIO MO3HIIMIO 10 CIIOPHBIM TEOPETHYECKUM BoIpocaMm. [IpUBOAMTH MPUMEpHI.
3ajaBaTh O XOAY M3JI0KEHUS JICKIIMOHHOTO MaTepuajia pUTOPUUYECKUE BOMIPOCH U CaMOMY JIaBaTh Ha
HUX OTBET. ITO CIIOCOOCTBYET aKTUBU3ALIMK MBICIUTEIHLHOMN ACSTEIIBHOCTH CTYACHTOB, OBBIILICHUIO UX
BHUMAaHUsI U MHTEpeca K Marepuainy JEeKIUU, ee cojaepkaHuto. [IpenonaBarens MOMKEH PYKOBOIUTH
paboTOi CTYIEHTOB MO KOHCIIEKTHPOBAHMIO JICKIIMOHHOTO MaTepHala, MoJ4epKUBATh HEOOX0IMMOCTh
OTPaKEHUS B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN H3ydaeMOW TeMbI, 0COO0 BBIJCISIS KaTerOPUIHBIN
amnmapar.

B 3akmounTensHON YacTH JIGKIMH HE0O0X0IuMO c(HOpMyaHpoBaTh OOIIME BBIBOJBI IO TEME,
PaCKpBIBAIOIINE COACPKAHUE BCEX BOIMPOCOB, MOCTABICHHBIX B JIEKIUUA. OOBABUTH IUIaH OYEPEIHOTO
CEMHUHAPCKOT0 HJIA JTJA0OPATOPHOTO 3aHATHSA, IaTh KPATKHE PEKOMEHIAIIUHU 10 MTOATOTOBKE CTYIEHTOB K
CEMUHApy WM JiabopatopHoil pabore. OmnpeaenuTb MECTO W BpeMsl KOHCYIBTAIMH CTYICHTaM,
MOKEJIABIIMM BBICTYIIUTh Ha CEMHHApe C JOKJIaJaMu W pedeparaMu MO aKTyaJIbHBIM BOMpPOCaM
00CyX/1aeMOM TEMBI.

[Ipu >TOM BO BCEX YACTAX JIEKIIMHM HEOOXOIMMO BECTH JUAJOr CO CTyJAEHTaMHU M J1aBaTh
CTYJIEHTaM BO3MOKHOCTb TUCKYTUPOBATh MEXKIY COOOM.

Lenp mnpakTU4ecKUX 3aHATUH 00€CleYUTh KOHTPOJb YCBOEHHS Y4eOHOTO Marepuala
CTyJICHTaMH, paACIIUpPEHUE U YriayOJeHWe 3HAaHWM, TMOJYYCHHBIX HMHU Ha JIEKIUAX M B XOJE
caMOCTOsTeNIbHOW paboThl. [loBbimeHne >PGEKTUBHOCTH MPAKTUUYECKUX 3aHATUM JOCTUTACTCS
MMOCPEJCTBOM CO3/IaHUSI TBOPYECKOW OOCTAHOBKH, pACIIOIAralIled CTYyJICHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3TJISIZIOB M CYXKJIECHUN TIO 00CYKTaeMBbIM BOIIPOCAM, KEJIAaHUIO y CTYJIEHTOB MOpadOTaTh
Yy JIOCKH TIPH PEIICHUH 3a/1a4.

[Tocne kaxa0Tr0 JEKIIMOHHOTO W MPAKTUYECKOTO 3aHATHS ClIejaTh COOTBETCTBYIOINIYIO 3aIUCh B
KypHajax ydera MOCEIIaeMOCTH 3aHITHI CTY/IEHTAMH, BBIICHUTD y CTAPOCT YYEOHBIX TPYIT MPUIHHBI
OTCYTCTBUSI CTYJIEHTOB Ha 3aHATHIX. [IpoBOAWTH TPyNMOBBIE M WHAUBUIyaTbHBIE KOHCYJIbTAIUH
CTYICHTOB IO BOINPOCAaM, BO3HUKAIOUIUM Yy CTYIEHTOB B XOJI¢ HMX IMOArOTOBKM K TEKylled u
MIPOMEXYTOYHOM aTTeCTallMK MO y4eOHON NUCHUILIMHE, pEKOMEHI0BAaTh B IOMOIIbL Y4eOHbIE U Jpyrue
MaTepHabl, a TAKXKE CIIPABOYHYIO JTUTEPATYPY.

B JexnuoHHBIX WM MPakTUYECKUX HEOOXOJWMO BECTH JHAJIOT CO CTYIACHTaMHU U J1aBaTh
CTYIAEHTaM BO3MOXHOCTb JUCKYTUPOBATh MEXIY COOOM.

[IpenonaBatenb, MPUHUMAIOIMIKUN SK3aMEH, JMYHO HECET OTBETCTBEHHOCTHh 3a MPaBUIBLHOCTH
BBICTaBJICHUSI OI[CHKHU.

[Iporpamma cocrapiiena B cootBeTcTBUM ¢ TpeboBaHusMu O@I'OC BO u y4eOHBIM IJIAaHOM I10
HarpasJieHHt0 oAroToBKH crienranucToB 18.05.01 «XumMudeckasi TEXHOJIOTUsI IHEPTOHACHIIIEHHBIX
MATEePUAJIOB U U3IeJTHiD».

IIporpammy paspaboTaia:
K.X.H., JIOL[EHT /N.B. ApramonoBa/

[IporpaMmma yTBepkIeHa Ha 3acemanuu kadenpsl «Xumus» «26» asrycra 2018 r.
npoTokoJ Ne 7.

Hupextop HOL| «Xumbuorex»

JIOLIEHT, K.0.H. /E.C. T'opmuna/
PykoBonurens
00pa3oBaTeNbHON MPOTrPaMMBbI /H.C. TpytHes/
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Crpykrypa u cozepkaHrue JUCUUILIMHBL «O01as 1 HeopraHu4yeckass XMMMsS» 110 CIELUAIbHOCTU
18.05.01 Xumuyeckasi TEXHOJIOTMsI IJHEPIrOHACHILIEHHBIX MATEPHUAIOB U M3/1eJIHii
Crennanuszanus «ABTOMAaTH3HPOBAHHOE IPOM3BO/ICTBO XUMHUYECKHUX MPeINPUSATHII»

(crrermasnuct)
ouHas hopma oOyueHus

[punoxenne Nel

Bunel yueGHO paboThl, BKIIIOUas

Buapl camocTosiTenbHOM paboThI

Dopmsbl

s CaMOCTOSITENIbHYIO paboTy
= CTY/ICHTOB ATTECTALIUU
3 CTYJCHTOB H TPYJAOEMKOCTh B Hacax
Pazgen § z
O
g | = I
o 5 JI C JIao. CPC KCP KP KII PI'P Ped. K/P 2 3
g
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Pasznea 1. O0mas xumus. 1
1. BBemenue. OCHOBHBIE 3aKOHBI U 1 1 2 2 2 4
MOHATUS XUMUA
2. Crpoenue aroma. Ilepmoanueckuii
3aKOH W mepuoaudeckas cuctema | 1 2-3 3 2 4 1
anemenToB (I1CD) JI.W. Menneneena.
3. XuMmuueckas CBS3b U CTPOCHHUE 1 45 3 2 4
MOJIEKYIL.
4. TepMoXUMHUSL. 1 6-7 3 2 4 9 1
5. Kunetrnka u XMMHUYECKOE paBHOBECHE. 1 8-9 3 5 9 1
Karamus.
6. PacTBOpBI. 1 | 10-13 5 4 6 9 1
7. OKHCINTEIHLHO-BOCCTAHOBUTEILHEIE
peakuuu. IIEKTPOXUMUYECKUE 1 | 14-17 6 4 6 9 2
MIPOLIECCHI.
8. KoMmekcHbIe COEIMHEHNS. 1 18 2 2 5 9 1
dopma aTTecTANNHU 1 +
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Bcero yacoB no Jjucuui/inHe B IepBOM
cemectpe (*15 wacoB CPC orBoautcs

27 | 18 27 72 7 +
Ha MOAr0TOBKY CTY/IeHTOB K
JK3aMEeHY)
Pasnen 2. Heopranumyeckasi xummusi.

1 4 5) 6 7 10 11 12 13 14 15

1. Baexenue. | rpymnma 3JI€eMEHTOB
[Teproanuecko CUCTEMBI.

1 1 1 4 1
1.1 Onements! |A rpynnsl. [lomyuenue
# cBolicTBa. CBOMCTBA COECINHEHHU.
1.2. Onementsl IB rpymnmsbl.
[Tonygyenue wu cBoiictBa. CBoiicTBa 1 1 1 4
COEIMHEHU M.
2. Dnementsl! || rpynmnsl [lepuoanueckoit
CUCTEMBI.
2.1. OOmast xapakTepuCTHKa >JIEMEHTOB 2 1 2 4
ITA  rpynnsl. [lomyuenue u cBoiicTBa.
CBolicTBa coeTMHEHNUN
2.2 OOmas xXapakTEepUCTHKa SJIEMEHTOB
IIB  rpynmel. [lonydeHue u CBOWMCTBA. 2 1 2 4
CBoOJiCTBa COCTUHEHUH.
3. DNIEeMEHTBI A TPYIIIBI
[lepuonuueckoit  cucrembl. bop wu 2 1 2 4 1
amomuHuii. [lomydyeHwe u  CBOMCTBA.
CBoJiCTBa COCTUHEHUH.
4. DIEeMEHTBI v TPYIIIBI
[leproanueckoi CUCTEMBI.
4.1. OOmas xapakTepUCTHKA 3JIEMEHTOB 2 2 2 4 1
IVA rpynmnel. Ilomyyenue u cBoiicTBa.
CBoMCTBa COeTUHEHU.
4.2. O0mas xapakTepuCTHKa 3JIEMEHTOB
IVB  rpynnel. Turan. Ilomyuenue u 2 1 1 4

cBoiicTBa. CBOIICTBA COETMHEHNH.
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1

10

11

12

13

14

15

5. OOmas xapakTepuCTHKa JJIEMEHTOB
VA rpynmsl.

5.1. A3zor. IlomydyeHue u CBOWCTBA.
AMMuak, OKCHABI  a30Ta, a30THas
KHCIIOTA.

8-9

5.2. ®ocdop. IlomyyeHne u CBOICTBA.
Oxcunpl docdopa, KUCIOTH U HX COJIH,
dhochopHbIe y1oOpeHwUs.

10

6. DneMeHTbI Vi TPYIIITBI
[Tepronnuecko CUCTEMBI.

6.1 OOmasi xapakTepUCTHKA DJIEMEHTOB
VIA rpynnsl.  Kucnopon wu  cepa.
[Tomyuenne wu  cBoiictBa. (CBoiicTBa
COEIMHEHU M.

11-12

6.2. OOmiast xapakTepuCTHKa 3JIEMEHTOB
VIB  rpymnbel. Xpom. Ilomydenue u
cBoiicTBa. CBOMICTBA COCIUHEHNH.

13

7. DNEeMEHTBI Vi TPYIIIBI
[Teproanyueckoi CUCTEMBI.

7.1. OOmasi xapakTEepUCTHKA DJIEMEHTOB
VIIA rpynnel. Bomopon. Ilonydenue u
ceoiictBa. [lanorennl. Ilonmyuenwe wu
CBOWCTBA.

14-15

7.2. O0masi xapakTEepPUCTHKA JJIEMEHTOB
VIIB rpynmnel. Mapranen. [Tonyuenue u
CBOIiCTBA. CBoHcTBa COEIMHEHNH
Mapraiiia ¢ pa3JIuYHbIMH CTEHCHSIMU
OKHCJICHUS.

16

8. OOmas xapakTepUCTHKa 3JIEMEHTOB
VIIA rpynmnel. Iloxydenue u cBoiicTsa.
CBolicTBa COE€MHEHUIN.

17

9. OOmas xapakTepHCTHKa JJIEMEHTOB

18
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VIIIB rpynnsl. [lonydenue u cBoiicTBa
JJIEMEHTOB  «CEMEWCTBAa  JKejle3a» U
IUIATUHOBBIX ~ MeTaioB.  CBoiicTBa
COCIMHEHUM.

dopma aTTecTanNu

Bcero 4acoB mno JUCUMIUIMHE BO
BTOpOoM cemecTpe (¥12 wyacoB CPC

27 | 18 27 72 6
OTBOAMTCH HA MOJArOTOBKY CTYI€HTOB
K 3K3aMeHY)
HTroro no kypey 54 | 36 94 144 13

Hupexrop HOLL «Xumburorex»
JIOIEHT, K.0.H.

PykoBourens
00pa3oBaTeNbHOM MPOrpaMMbl

/E.C. Topmuna/

/B.C. Tpytues/
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[Mpunoxenne 2
MMHUCTEPCTBO HAYKH 1 BBICIIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALINA

DENEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IPDKETHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILET'O OBPAZOBAHU A
«MOCKOBCKHUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

CrnenmansHocTs: 18.05.01 XUMNYECKASA TEXHOJIOI'MA DHEPT'OHACBIIIEHHBIX
MATEPHAJIOB U U3JIEJINI
OIT (cneunanu3zanus): «ABTOMaTU3UPOBAHHOE MMPOU3BOJICTBO XUMUYECKUX MPEATTPUITHIIN
®dopma 00ydeHus: ouHas
Bun npodeccuonanbHoi 1€ TENbHOCTH:
Hay4yHO-MCCJIEI0BATENbCKAs; MPOEKTHAs; IKCIIEPTHAs;
MIPOU3BO/ICTBEHHO-TEXHOJIOIMUECKast; OpraHU3allMOHHO-YIIPABIIEHYECKasI.

HOLI «Xumbuotex»

®OH/I OHEHOYHBIX CPEACTB

O JUCHHUIIJIMHE «O0masi 1 HeopraHu4eckasi XuMus»

Cocras: 1. [TacriopT poHIa OIICHOYHBIX CPE/ICTB
2. Onucanue ONEHOYHBIX CPEICTB:
[IpuMepHbIe BapraHThI JOMAITHUX KOHTPOJBHBIX padboT
OO0pa3zer; TeCTOBBIX 3a1aHUM
OO0pa3zer; KOHTPOJIBHOM PabOThI ISl PYOSIKHOTO KOHTPOJIS IO KypCy
Bomnpocs! 17151 TOATOTOBKHU K 3K3aMEHY
[Tpumep 3K3aMeHAITMOHHOTO OMjIeTa

CocTaBuTeIb!:

ApramonoBa Muna BukrtopoBHa

Mocksa, 2018
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- MOKA3ATEJb YPOBHS COOPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabmma 1

Oﬁlllaﬂ H XUMHYECKasl TCXHOJIO0I'usl

OI'OC BO 18.05.01 «XumMuveckas TEXHOJIOTHS SHEPTOHACHIIIEHHBIX MATEPUATOB M M3/1eHID)

o0menpogeccuoHaIbLHBIE H PO eccCHOHATbHbIE KOMIETEHINH

B mporiecce ocBOEHUS JaHHOM TUCIMILIMHBI CTYICHT (OPMHUPYET U AEMOHCTPHUPYET CICAYIOIHE

KOMIIETEHIIUA IlepeueHb KOMIIOHEHTOB TexHonorus ®opma Crenenu ypoBHeii

I/IHI[,EKC POPMYJIUPOBKA (l)OpMP[pOBaHI/Iﬂ OICHO4YHOI' 0 OCBOCHMA KOMHeTeHHl/Iﬁ

KOMIeTeHuuii cpeacTBa®*

OK-7 TOTOBHOCTBIO K 3HATHb: JIeKIus, K/P, Ba30Bblii ypoBeHDb
CaMOpPa3BUTHIO, - OCHOBBI CTPOEHUS aTOMOB U MOJIEKYJI, TEOPUU XUMUYECKON CBA3U B | CAMOCTOSTENIbHAS T. - BOCIIPOU3BOJICTBO
camopeau3aluy, COSIMHEHUSIX  pa3JIMuHBbIX THUIOB, CTPOEHHWE BellecTBa B | pabora, TONTyYeHHBIX 3HAHUI B
HCIIOJIb30BAHUIO KOHJIEHCUPOBaHHOM COCTOSIHUH, OCHOBBI XMMHUYECKOH | nabopaTopHbie X0JIe TEKYIEro
TBOPYECKOrO TEpMOJIMHAMUKH, METOJIOB OITMCAHUS XMMHYECKOrO PaBHOBECHS B | paboOThI, KOHTPOIS
MOTEHINAaIa pacTBOpax 3JEKTPOJIUTOB, 'MIPONN3a CONEH, OCHOBbI XMMUYECKOW | CEMHUHAPCKUE MoBbIMeHHbII

KUHETHKH, XMMHUYECKHE CBOMCTBA 3JIEMEHTOB pAa3IMYHBIX TPYHI | 3aHATHA

Ilepyoguueckoil CUCTEMBI M HX COEAUHEHMM, OKHUCIUTEIbHO- YPOBEHL
BOCCTAHOBUTEIIbHBIE PEAKLIUU, CTPOEHUE M CBOMCTBA KOMIIJIEKCHBIX - IPaKTHICCKOC
COEIMHEHUIA; MPUMEHEHHUE MTOTY4EHHBIX
yMeThb: 3HaHMH B Ipolecce

- OOpemensATh 1O  CIPAaBOYHBIM  JAHHBIM  DHEPrETUYECKUE HIOArOTOBKH K
XapaKTepPUCTUKA ¥ TEOMETPUIO MOJIEKYJ, TEepMOINHAMHYECKHUE 11abopaTopHBIM paboTaMm
XapaKTePUCTUKH XHMHUYECKHX peakiui, BenuuumHel pH u

XapaKTEPUCTUKU JHUCCOLMAIINN 3JIEKTPOIUTOB, IPOBOIUTH PAcUEThI

KOHLIEHTpALMi PaCTBOPOB PA3JIUYHbIX COCAUHEHUI;

BJaeTh:

- HaBBIKAMH BBINOJHEHHUS OCHOBHBIX XHMHYECKHX JIaOOPaTOPHBIX

orepanuii;

- IpaBUJIaMH 0e30MaCHOM paboThl B XUMHYECKOH TabopaTopuu;

- MerogamMu ompeneneHus pH pacTBOpoB W ompenencHus

KOHLICHTPAIINX B PaCTBOPAX;

- METO/IaMH CHHTE3a HEOPTAaHUIECKUX COSTMHEHHH.

OIIK-1 CHOCOOHOCTBIO 3HATH: JEKIHs, K/P, Ba3oBblii ypoBeHb
HCTIONIb30BaTh - COCTaB, CTPOEHUE M XMMUYECKHE CBOMCTBA OCHOBHBIX ITPOCTHIX CaMOCTOSITeTIbHAS T. - BOCIIPOH3BOJICTBO
MaTEeMaTH4ECKHE, BEIIIECTB M XMMUYECKUX COCANHEHUH, CBSI3b CTPOCHHMS BEIIECTBA U pabora, TIONYYCHHBIX 3HAHHI B
€CTECTBEHHOHAYYHbIE MIPOTEKaHNs! XUMHIECKHUX ITPOIIECCOB; 1a0opaTopHBIE
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U MH)KEHEPHBIE
3HAHUS TSI PELICHHS
3a7a4 cBoe
podeCCUOHATHHOMN
JIeATETLHOCTH.

- 3aKOHOMEPHOCTH U3MEHEHUsI (DH3HKO-XMMHUESCKUX CBOWCTB
MPOCTHIX U CIIOXKHBIX BEIIECTB B 3aBUCUMOCTH OT MOJIOKEHHSI
COCTABISIFOLIMX HX 3JIeMeHTOB B [lepuoanueckoii cucreme;

yMeThb:

- UCTIONIb30BATh MPHUHIIUI NEPUOANIHOCTH U [lepromuueckyro
CHCTEMY JIUISl TIPEeNICKa3aHusl CBOUCTBA MPOCTHIX U CIIOKHBIX
XUMHYECKHX COCTMHEHUH 1 3aKOHOMEPHOCTEH B MX W3MEHEHHU;

- 0hOPMITATH PE3yNIBTATHI SKCIIEPUMEHTATIBHBIX M TEOPETHICCKIX
pabor, ¢popMyIHpOBaThH BEIBOJIBL

BJIAIETh:

- TEOPETHYECKIMH METOJIaMH OTIMCAHHS CBOWCTB MPOCTHIX H
CIIOKHBIX BEIIECTB HA OCHOBE DJICKTPOHHOTO CTPOCHHUS HX ATOMOB U
nonoxenus B [leprognyueckoi cucreMe XUMHUECKUX 3JIEMEHTOB;

- METoaaMHu ITIOMCKa XUMUYECKOH I/IHd)OpMaI_H/II/I C HCIIOJIB30BAHUEM
pa3JInvHbIX HWCTOYHUKOB (CHpaBO‘IHBIX, Hay4YHbIX W Hay4HO-
NOMYJISIPHBIX M3JIaHWH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WutepHera).

paboTsl,
CEeMHHApCKUe
3aHSTHUS

X0JIE TEKYILEro

KOHTPOJIS
IToBbIIEHHBIIT

YPOBEHb

- IPaKTUYECKOE
MIPUMEHEHHE MTOJTY4EHHBIX
3HaHMI B Mpolecce
MOJITOTOBKH K
J1ab0paTOpPHBIM paboTaM

**- CokparieHnst popM OL[CHOUHBIX cpeacTB cM. B Tabmuiie 2.
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Ta6nuna 2

Hepe'{eﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJIMHE «Oﬁlllaﬂ H HECOPraHnvdeCrass XuMus»

HaumeHoBanue IIpeacraBienue
Ne
0C OLLEHO'HOr 0 KparTkas XapaKTepUCTHKA OLIEHOYHOTO CPENCTBA OLIEHO'HOr0
cpencTsa cpeacta B ®OC
CpencTBO TPOBEPKM YMEHHH INPUMEHSATH IOJTYYEHHbIE Komrrexr

Konrponbnas padora

1 (K/P) BHAHUA JJI PELICHUs 3aJa4d ONpe/leNeHHOro THIA 110 TEME | KOHTPOJIBHBIX 3alaHUH
WIN pa3ferny 10 BapHaHTaM
CucteMa CTaHAAPTU3HPOBAHHBIX 3aJlaHUM, MO3BOJIAIOIIAS
2 Teer ABTOMATH3H OBanL I oiea I/IBMeHeHI/IH, OBHSI 3HaII]{leI DOHI TECTOBBIX
(T) p p ypy P yp 33 1aHMi

M YMEHHIA 00y4aronierocs.
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[Mpunoxenue 2.1
IIpumepHbIe BAPUAHTHI JOMANIHUX KOHTPOJBHBIX padoT

Pa3nea 1. Ilpumep BapuaHTa JOMalIHel KOHTPOJIbHOM padoTsl Ne 1
1. CocraBbTe MONHBIE AIEKTPOHHBIE (OPMYIBI aTOMOB MeMeHTOB Ne34 m Ne72. Vkaxkute
AIIEKTPOHHOE CEMEHCTBO, MpUBEANUTE TPpadUIeCKyI0 (HOPMYITY BAJIGHTHOTO CJIOSI.
2. YKaXuTe TOPSIKOBBIA HOMEpP, XUMHUSCKUN 3HAK M XUMHUYCCKHE 3HAKH aHAJIOTOB DJICMEHTA,
aTOM KOTOPOTO UMEET CIIEIYIONTYIO BAIeHTHYIO JIEKTPOHHYIO CTPYKTYpy: 6S26p°.
3. CpaBHUTE XUMUYECKHI IEMEHT S C JIByMS COCEIHHMH B MEPHOJIC M C JABYMS ONMMKAUIIAMU
AJIEKTPOHHBIMU aHAJIOTaMH B MOATPYIIE MO CICIYIONUM XapaKTePUCTHKAM: PAJNYCy aTOMOB,
SHEPrUW  WOHUW3AIMH, DHEPrUM  CPOACTBA K  DIEKTPOHY, AJICKTPOOTPHUIATEIHHOCTH,
METAJUTHYHOCTH, OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIM CBOMCTBAM, XapaKTePy BBICIIETO OKCHIA H
THJIPOKCHIA.
4. YKaXuTe 2JIEMEHT M KOJMYECTBO HEUTPOHOB B SIPE €r0 aroma, WCXOJs U3 DIIEKTPOHHOTO
cTpoenus ero nona: D" 3s2,
5. HamMIIATE 3HAYEHUS BCEX KBAHTOBBIX YMCEN (POPMUPYIOMIETO 3JIEKTPOHA aToMa JJIEMEHTa
Ne23.
Paznean 1. [lpumep BapuanTa 10ManIHeil KOHTPOJIbHOH padoThI Ne 2
1. PaccumraiiTe CTaHDAPTHYIO ODHTANBNWIO peakuuu: Feuy+Ozu—Fe203x). PaccraBbre
K02 GUITMEHTBI. YKXKHUTE SK30- WIH SHJIOTSPMHUCCKOM SIBIISICTCS JaHHAS PEaKITUs.
2. CKOJIBKO YyIJIs HAJI0 CKedb, YToOb! osyuuTh 7000 x>k sHEprUuun?
3. IpenckaxuTte, HE MPOU3BOJS PACUCTOB, 3HAK M3MEHCHHUS DHTPOIHH IPH CTaHIAPTHBIX
ycrmoBusx s mporiecca: AsFsey + AsF3ir) + Fa.
4. Paccuuraiite AG° peakinn CaCO3x)—CaO) + COx s Temmepatypst 1500°C.
5. Tlo TEpMOXMMHYECKOM YypaBHEHHUIO peaKIHH CropaHus cepoBojopoaa: HoSp+1,50:r =
H20() +SOx2(r; AH®% = -518,4 k/Ix/Mou1b. BerurcianTe CTaHAAPTHYIO SHTAIBITHIO CEPOBOIOPO/IA.
Pasznea 1. [Ipumep BapuaHTa qoMalIHeld KOHTPOJIbHOI padoThl Ne 3
1. CocraBpTe MaTeMaTUYECKOE BBIPAKEHUE 3aKOHA JCMCTBHS MacC JUIsl CJIEAYIOIIETo Mpolecca:
ZNn(yrHClp-p—ZNnClap-pytHam?
2. Kak U3MEHHTCSI CKOPOCTh XUMHYECKOW PEAKIUHU:
COwr + O2r) S NOyr), ecnmm: a) konnentpamuio NO ymensmuTh 3 pasa; O)temmeparypy
nporiecca nmoeicuth Ha 20°C (y=3)?
3. B Kakyl CTOpOHY CMECTHTCS paBHOBecue xumudeckon peakuuu: SOrry + Orr) — SO3(p),
AH<0, ecnu a) CHU3UTH TeMmIlepaTypy; O) YBEJIWYUThH JABJIICHHE, B) BHECTH KaTaJU3aTop; T)
YBEIMYHUTH KOHIIeHTparuo SO3?
4. CocraBbTe BbIpaKEHHE KOHCTAHTHI XUMUYECKOTO paBHOBECHS JUIs mpoiiecca 3.
Pasznen 1. [lpumep BapuaHTa qoMalIHeld KOHTPOJIbHOI padoThl Ne 4
1. Ckonbko rpaMmmoB Na,COz coxepxutcs B 500 Mt 0,25H pacTBopa?
2. CocraBbre ypaBHeHus muccorpanuu coeaunenuit: HCIO u H3BOs. B tex cimywasx, rae 310
HE0OX0IMMO, TPUBEIUTE YypaBHEHUS CTymeHdaToil auccoruanuu. CocTaBbTe€ BBIPAKEHHS
KOHCTaHT JUCCOLMAIMKN TpeIIoXKeHHbIX KkucinoT. Kakas u3 AByx sBisercs Oozee ciaboii?
Paccuuraiite crenenp nuccounanuu ogHoi u3 kuciot B 0,01M pactBope.
3. CocraBbre Boipaxkenue IIP mis AgBr u AgCI, cpaBHuTe MX pacTBOpuMOCTh. Paccumraiite
KOHIIEHTPAIIMIO KATHOHOB U aHUOHOB B HACBIIIIEHHOM PAacTBOPE OJHOTO U3 ATHX BEIIECTB.
4. Paccuuraiite koHueHTpauuto nonoB OH", a Take pH pacTBopa, yKaKuTe peakiuio Cpeabl
Tpy KoHIeHTpaimu noHos H* 3,82-10™2, mons/m.
5. TlpuBemuTe MOJIEKYIspHbIE M WOHHBIE YPaBHEHHS TeX pEaKIui, KOTOpble BO3MOXHHI B
pacTBope, OOBSICHUTE UX HAMIPABICHHOCTD:
Cu(OH) + Na;S0O4 —
Na;SO4 + BaCl —
Fe(OH)3 + H2SO4 —
Al(OH)3 + NaOH —
Pb(NO3), + H.S—
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6.CocTaBbTe MOJIEKYJISIPHBIC YpPaBHEHMSI PEAKIIMI, COOTBETCTBYIOIIME CIEAYIOIIUM KpPAaTKUM
MOHHBIM:

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

Pb?*+S04* = PhSO4]

[Cr(OH)2]* + 2H" = Cr¥* + 2H,0

7 Paccunraiite konuenTpaimio nonos H" u OH™ B pactBope, pH koToporo pasen 4,3.

8.Kakue u3 coneii (dpochar xamus, cynspar meau (Il), xmopua pyouaus, cynbhua amroOMUHNSA)
noaBepraroTcst ruaponusy? IlpuBenure MOJEKYISIpHbIE W WOHHBIC YPAaBHCHHS THJAPOIIU3A,
YKQXKUTE PEAKIUIO CPEIbl M YCIOBUS CMEIIECHUSI PABHOBECHUSI THIPOIIU3A.

9.IlpuBenuTe MOJEKYISPHBIE M KpaTKUE WOHHO-MOJICKYJIIPHBIC YypaBHEHUS peaklui, ¢
MMOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBHTH CIICAYIOIIME IMPEBPAIICHUS, YKAKUTE YCIOBHS HX
MIPOTCKAHMS:

BaCO3;—Ba(HCO3),—BaCOs

F8203—>FG(OH)3

Cu—CuSOs4

Cu(NO3)2—CuOHNO3—Cu(NO3)>—Na>SOs—NaCl.

10.PactBop 7,252 r rmroko3el B 200 r Bomel 3amep3aer mpu -0,378°C. Kpmockonmdeckas
MOCTOSTHHAsS BOJIBI paBHa 1,86. OmnpenennTe MOJIEKYISPHYIO MacCy TITFOKO3BI.

Pasznea 1. Ilpumep BapuanTa q1oMaiiHeid KOHTPOJIbHON padoThl Ne 5

1. Yxaxwure creneHb okucieHus atoMmoB B coeaunerusx: HNO3z, KMnQOy, Caz(POa)2.
2.IIpennonoxunre kakyro posb B OBP wMmoryr wurpate coenMHEHMs JaHHOTO DJJIEMEHTA,
colepXKalie ero aToMbl B cTemeHW okucnenms: S2, S* S SO TIpueenmre mpumeps:
COOTBETCTBYIOUIMX COEAUHEHHUIA.

3.Vkaxwute tunt OBP 17151 kak 10 U3 mpUBEIEHHBIX cXeM peakiuii. PaccraBpTe K0dDPHUITHEHTHI,
MOJIb3YSICh METOJIOM 3JIEKTPOHHOTO OanaHca. YKaKUTE OKUCIUTENh U BOCCTAHOBUTEIb.
Clo+KOH—KCI+KCIO+H.0

(NH4)2Cr207—N2+Cr203+H:0.

4.CoctaBbTe ypaBHEHHUs mnoJiypeakuuii ¢ ydetom pH cpeawl. Kakoil mporecc Bblpaxkaercs
KaXIbIM ypaBHEHUEM?

pH<7 pH=7 pH>7

MnOs—Mn?* NO, —NO3" [Cr(OH)6]* —CrO4>

5.PaccraBbTe KO3 PUIMEHTHI B MPUBEICHHBIX CXeMaX, MOJIb3YsICh METOJOM IMOTypEeaKIInii:

As;03 + |2 + NaOH — NazAsO4 + Nal + H20.

Pasznen 1. [Ipumep BapuaHTa qoMallIHeld KOHTPOJIbHOI padoThl Ne 6

1.IlpuBeauTe ypaBHEHUS U SJICKTPOHHBIA OaTaHC BO3MOYKHBIX PEaKITHIi:

BaCl, + Cd —?

AgNQOs3 + Fe —?

CaSO4 + Zn —?

2.CocTaBbTe CXEMBbI TaJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX MPEIOKEHHBIN IEKTPO ObLI Obl

aHOJIOM, a B IPYTOM — KaTOI0M: Fe/Fe?*,

3.B npuBeneHHBIX cxeMax peakiuil pacctaBbre kod3dduumentsl. Ha ocHoBanuu pacuera 3/C

peakuuii ompenenuTe, BO3MOXKHO JHM €€ IPOTeKaHHEe B YKa3aHHOM HAmpaBlICHUH MpU

HopMaibHbIX ycnoBusax: NaBr + KaCroO7 + HoSOs — Cra(SOs)z + Bro + KaSO4 + NapSO4 +

H20.

4.0OnpenenuTe AIEKTPOAHBIA MOTEHIMAN IUHKA B PACTBOPE €r0 COJIM C KOHIEHTpalMell MOHOB

Zn%* 0,05 Moub/1.

5.Beranciiute DJIC snmemenTa, cocrosiiero u3 Zn B 0,1M pactBope ZnSOs u Pb B 0,05M

pactBope Pb(NO3z)2. CoctaBbTe CXEMY DIIEMEHTA.

6.0mpenenute Kakol M3 Haxonsdmuxcs B koHTakre Cu — Hg meramioB , Oyner moaseprarbes

KOPpPO3UHU B arpeccUBHOM cpene. Hamuimre ypaBHEHHUS KaTOJAHOTO U aHOJIHOTO MPOLIECCOB B: a)

KHCTIOH; 0) HEUTpalbHOU cpenax.

7.Hamummure ypaBHEHUS peakiluiil 3JeKTpon3a paciuiaBa cou K>S Ha MHEPTHBIX 3JEKTpOaax.
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8.Hamuiure ypaBHeHHs peakuuii anekrposin3a pactBopoB coiieir CUCl,, NaNO3z Ha mHepTHBIX
IIEKTPOIAX.
9.0mpenenuTe Kakue U3 UMEIONIUXCSA B PACTBOPE MOHOB M B KaKOU MOCIE0BATEIHLHOCTH OyIyT
paspsKaThcs Ha MHEPTHHIX Katoze u anoze: CI, NOg, AP, Sn**, Ni?*,
10.Kax m3MeHsieTcs mMacca MeIHBIX KaToJa M aHOJa, €CIM 4Yepe3 pacTBOp cynbdara mean
MIPOITYCTUTh WIEKTPUUECKHI TOK cuioi 2,5A B TeueHue 24?
11.IIpu npoxoxaenun 4000A-u syeKTpuyecTBa BBIACIWUIIOCH 2,24 Kr KalblLMs M3 paciuiaBa
CaCly. Borunciute BBIXO]] KaJbILIUs 110 TOKY.
Paznean. 2. llpumep BapuanTa 1oMaliHeil KOHTPOJIbHOI padoThl Ne 1

1. JonumuTe ypaBHEHUs peakUui, IPOTEKAIOIIMX /10 KOHIIA:
K2S + HCl —
KOH + CaCl; —
NaCl + K;SO4 —.

2. JONUINHTE ypaBHEHHUE PEaKIUU U PacCTaBbTe KOI(DDHUIIHMECHTHI:
Na20> + Fe(OH). + H20 —...
3. CkoJbko TpamMM cojpl IoTpeOyeTcs i ycTpaHeHHs KecTKOCTH 10 71 BOJBI, HACHIIICHHOMN
cynbdarom kanbius pu 20°C, eciii pacTBOPUMOCTD MOCIEAHETO paBHa 2T Ha JIUTP.
Paznean. 2. Ilpumep BapuanTa 1oManiHeil KOHTPOJIbLHOI padoThl Ne 2
1.IIpn pacTBOpEHMH B COJSTHOM KHCIIOTE CIUIaBa MarHus ¢ aqroMHHMEM maccod 10r Beienwmics
BOJIOpo 00seMoM 9,651 (H.y.) OnpeieTnTh MacCOBBIE 10U METAJUIOB B CIIJIaBE.
2.IlpuBenuTe MOJIEKYJSIpHbIE U MOHHBIE ypaBHEHHUs THUIPOJIM3a COJIeH: CylnbGuA aTroMUHUS,
Cynb(UT TUTHS, HUTPAT CBUHIIA.
3. PaccuurailiTe CTaHAAPTHYIO HHTPOINUIO HUTpaTa CBUHIA, €CJIM 3HAYECHHE CTaHAAPTHOM
saTponuu peakiuu 2P0 + 4NOxy + Oz = 2PB(NO3)2) coctasmser -871 ) x/K.
Pasned. 2. [Ipumep BapuaHTa q0MalIHeld KOHTPOJbHOM padoThl Ne 3
1. Hanumwure ypaBHEHHUs peakiuil, C MOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH CIIEAYIOLINE
MpeBpALECHUS:
B—B203—H3B03—Na:B,07—NaBO>
2. TIpu 20°C B 500 mx Boasl pactBopumn 1,9-102 mons yriuekucioro rasa. Kakosa mMaccoBas
noJsis CO2 B pactBOpe?
3. Hammumure ypaBHeHUs1 peakiuii Mexay okcuaom kpemuus (IV) m kapOoHaTOM HaTpus mpu
MIPOKAJIMBAHUU.
Pasned. 2. [Ipumep BapuaHTa q0MallIHed KOHTPOJIbHOMI padoThl Ne 4
CKOJIBKO aMMHUaKa MOXHO NMOIy4uTh U3 cMecu 30r xsopuaa ammoHus U 30 r oKkcuaa KanbLus,
€CJIM BBIXOJ cocTaBisieT 95% OT TeopeTnyeckoro?
2. KakoBa macca ¢ochopura, comepxkaiiero 80% Ca3(PO4)2, HeoOxomumoro aisi noiaydeHus 1
T npocTtoro cynepdocdara?
3. JlonuimuTe ypaBHEHUE PEAKIMH, YKAKUTE YCIOBUS €€ MPOTEKAHUS:
(NH4)2CO3—CO2+...
Paspnean 2. [Ilpumep BapuanTa 10MalIHeil KOHTPOJIbHOI padoThl Ne 5§
1. Kakoii o0bemM Kuciopona BbIAENUTCS mpu paznoxenun 10r 6%-HOro pactBopa mepokcuia
BOJIopoja?
2. Paccunraiite, Oyaert 1u caMompou3BoJIbHO mpoTekath peakius SO2(r)+H2S(r)=S(kx)+H20(x)
B M30JMPOBAHHON CUCTEME MPU CTAHJAPTHBIX YCIOBUSX.
3. Momummte ypaBHeHue peakun: H2SO4onn+Mg—
Paspea 2. [lpuvmep BapuaHTa JOMalIHelH KOHTPOJIbHON padoThl Ne 6
1. CkoJbKO MOJIb BOJIBI 00pa3yeTcs pH B3pbIBE 311 TpeMydero rasa (npu H.y.)?
2. X7opoBOI0po1, TOMYyYEHHBIN JecTBHEM H30bITKA CEpHOM KUCIOTHI Ha 117T XjIopuaa HaTpus,
pactBopuwin B 292r Bonbl. KakoBa MaccoBasi A0Js XJIOPOBOAOPOJAa B IMOJIYYEHHOM PacTBOpE
COJISTHOM KHUCIIOTHI?
3. Hamwumute ypaBHeHHs peaknHWii TOTy4YeHHs] OpOMHUAA I[MHKA YETHIPbMS Pa3ITUYHBIMU
crioco0amH.
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[Mpunoxenue 2.2
Oo0pa3zen TecToBbIX 331aHui 10 TeMe «Tepmoxumusi. OCHOBBI XMMHYECKOI
TEPMOAMHAMHU KN
1. Kak Ha3pIBaeTCsi SHEpPrusi JBWKEHUS M B3aUMOJCUCTBUS BCEX YaCTHI[ CHUCTEMbI, 3a
HCKIIFOUEHHEM KHUHETUYECKON SHEpPruM JBIKEHUS CUCTEMbl U TOTECHIMAIBHOW PHEPrUU €€ B
MOJIe TATOTEHUs?
1) sHTaNBNNS;
2) BHYTPCHHSISI SHEPIHs;
3) norenuuan ['ubd6ca.
2. Kak HazpiBaeTcsl (YHKIHUS COCTOSIHHS, XapaKTEPHU3YIOIIas TEIIOCOACPKAHUE CHUCTEMBI MPHU
p=const?1) sHTaNBNINUS,
2) sueprus I'n66ca;
3) sHTpOMHUSL.
3. [Tpu abcomoTHOM HyIe SHTpomus Bcex Ten paBHa (- 310:1) [1epBhIii 3aKk0H TEPMOAMHAMUKHY;
2) Bropoii 3aKkOH TepMOAMHAMUKH;
3) Tpetuii 3aKOH TEPMOAUHAMUKH.
4. He mpuleras k pacueraMm, ONpEAETUTE 3HAK HM3MEHEHUs] DHTPOIMUU MPU CTAHIAPTHBIX
YCIIOBUSX IJISA pCaKHHP'I: a)ZSOQ(r)+Oz(r):ZSO3(r); 6)NH3(F)+HBF(F)=N H4Br(1<).
1) a) AS>0; b) AS<O0;
2) a) AS>0; b) AS>0;
3) a) AS<0; b) AS<O0.
5. PaccumraiiTe TemmepaTypy paBHOBECUS JII OOpaTUMOW pPEaKIH, €CIU AHp0=260,3 kJK,
AS=282 JTx/K:
1) 0,92 K;
2) 923 K;
3) 1,08 K.
6. Kak Ha3pIBatOTCS peakiuu, MPOTEKAOIIKe C BbIACIEHUEM Teruia?
1) rereporeHHbIE;
2) 3K30TEPMHUYECKUE;
3) SHIOTEPMHUYECKHE.
7. TlomBogumasi K CHCTEME SHEpPrusi pacxXoJyeTcs Ha yBEIMYeHHE BHYTPEHHEH SHEpruu u
coBeplIeHHe pabOThl TPOTUB CHJI BHEIIHETO JTABJICHHUS - 3TO:
1) IlepBblii 3aKOH TEPMOTUHAMUKH;
2) Bropoii 3aK0H TepMOJMHAMUKH,
3) TpeTuii 3aKOH TEPMOAMHAMUKH.
8. Kak HaszpiBaeTcs KpUTEpUN CaMOMPOHU3BOJIBHOTO IMPOTEKAHUS PEAKLIUU TMPU MOCTOSHHOM
naBiaeHun? 1) SHTAIBINS,
2) sHeprus ['uboca;
3) sHTpOMHUSL.
9. OyHKIMSA COCTOSAHUS, XapaKTEePHU3YIOLas CTENEHb HEYNOPSAOYEHHOCTH CHCTEMBI, — 3TO:1)
SHTAJIBIINS;
2) sHeprus ['ub6ca;
3) sHTpOMHUSL.
10. KakoBa craHgapTHas SHTaIbIUS 00pa3oBaHus okcuaa Oapus — BaO B k/[x/Moub, eciau npu
okucnenuu 0,2 monb Oapust Beiaenunoch 111,62 xJ{x Temnna?

1) 1116,2;

2) 2232,4;

3) 558,1.

Kntouu k mecmosvim 3adanusim

Ne porpoca | 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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[Mpuoxenue 2.3
OO0pa3ubl KOHTPOJIBHBIX PadoT 1JIsl py0esKHOT0 KOHTPOJIA
Pazpeua 1.

1. CocraBbTe MOJHYIO AIIEKTPOHHYIO U AJIEKTPOHHO-TpadHuecKyo (OpMyIbl dJIeMEHTa ¢
MOPSIIKOBBIM HOMEPOM 22. YKaXUTE 3JEKTPOHHOE CEMENCTBO, HAITUIINTE 3HAUYEHUS BCEX
KBAaHTOBBIX YHCEN (POPMUPYIOIIETO AIEKTPOHA aTOMa HJIEMEHTA.

2. PaccumraiiTe CTaHAAPTHYIO SHTAIBNUIO peakuuu: 4Feq)+3021n=2Fe203(). VYkaxwure
9K30- WIH SHAOTEPMUYECKOMN OyJIeT 1aHHas peaKLusl.

3. Kaxk u3mennrcst ckopocth Xxummudeckoi peakuuu: How) + l2¢y — Hlr), eciu:

a)yMEHbBIIUTh KOHIIeHTpauuio Hz B 2 pa3a; 6) moBeIcUTh TeMmeparypy npouecca Ha 60°C (y=4)?

4. B xakom oobeme 2 M pactBopa NaCl comepskutcst 5 r comm?

5. PaccraBbre K03(h(HUIMEHTHI, TOIB3YSACh METOI0M MOJTypPEaKIIUN:

KNO2+K>Cr,07+HNO3—Cr(NO3)3+KNO3z+H-0.

6. Kakoit u3 Haxomsmuxcs B kKoHTakTe SN-Cd mMerauioB OyaeT moJBeprathCsi KOPPO3uHu B
arpeccuBHOM cpene? Hamuminre ypaBHEHMsI KaTOJHOTO M AHOJHOTO IPOILIECCOB B a)
KHCJION, 0) HEUTpaIbHOU cpefax.

Paznea 2.

1. Kakast Macca ramieHoi nu3BecTd notpedyercs i NOJydeHHUs] U3 XJIOpHIa aMMOHUSI aMMHaKa
Heooxoaumoro ais npurotosieHus 1000r 15%-noro pactBopa?

2. Ckonpko Mia 0,2M THOcynb(daTa HaTpusi HEOOXOOUMO B3SITh JJS MOJydeHUs 1 r cepsl
JENCTBUEM H30BITKA CEPHON KUCIOTHI?

3. Kak ocymectButh npeBparmienus: l,—HI—KIl—15?

4. Hanumurte ypaBHEHUs PEAKIUH, C MOMOIIBI KOTOPHIX MOYKHO OCYHIECTBUTH CIEAYIOIIUE
npespainenusi: C—C0O,—CO—COCl,—H2COa.
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[Mpunoxenne 2.4
Bonpocs! 11 NOATOTOBKH K 3K3aMeHy 1o Jucuuninie «O0mas u Heopranuieckas
XHUMHSD)

no pasaeay 1 (1 cemectp)
1. BonnoBast pyHkums. DiaekTpoHHOE 001aK0 ¥ 0pOHTans. KBaHTOBBIE UMCIia, UX B3aMMOCBS3b
2. I'maBHOe KBaHTOBOE YHCIJIO. DHepreTudeckue ypoBHH. OpOuTaIbHOE KBAHTOBOE YHUCIIO.
[TonypoBHu. ®opma S- u p- opouTanei.
3. MaruutHOe KBaHTOBOE uncio. KoanuecTBo opOuTaneii B S-, p-, d- u f- moxypoBHsIX, B3auMHast
OpPHUEHTAIIHsI aTOMHBIX OpOUTAJICH.
4. CiuHOBO€ KBaHTOBOE 4YHUCIJI0. MaKCcuManbHOE YUCIIO 3JIEKTPOHOB HAa OpOUTANIAX, MOLYPOBHSX
Y YPOBHSIX.
5. TlpuHIMO ¥ TOCIENOBATEIBHOCTD 3aIOJIHEHHS DJIEKTPOHAMH SHEPreTHYECKUX YPOBHEH U
MOIypOBHEH B MHOTODJIEKTPOHHBIX aTOMaX.
6. MakcuManbHOE YHCIIO AIEKTPOHOB HAa OPOUTANIAX, TOAYPOBHSAX U YPOBHSIX.
7. llpasuino Ilaynu u npasuito I'ynaa (mpumepsl NpUMEHEHUS).
8. DnemeHTapHbIEe YaCTUILIbI: 3JIEKTPOH, MPOTOH U HEUTPOH. VX 3apsa u macca.
9. 3apsn sapa ¥ MOPSIAKOBBIN HOMEpP AJIEMEHTa B MEPHOINYECKON cucTeme. MaccoBoe 4HCIo,
aTOMHas Macca snemMeHTa. M30Tomnsl.
10. [Mepuomamnuecknii 3axoH J[.M1.MeHneneeBa u mepuoaudecKas CHCTEMa DJIEMEHTOB C TOYKH
3peHusi CTPOEHHUS  DBJIEKTPOHHOM oOosouku atomMoB. CoBpemeHHass  (OpPMYyIUPOBKA
MEPUOIUYECKOT0 3aKOHA.
11.Ilepnoguueckass cucrtema »dsiaeMeHTOB. Ilepwonpl u  rpynmnel  snemeHToB. [IpnumnHa
MEPUOANIECKOTO H3MEHEHUSI CBOMCTB DJIEMEHTOB.
12. Papgnyc atoma, SHEpPTHS HOHHU3AIIUN, CPOJICTBO K AMEKTPOHY, AIEKTPOOTpHIaTeIbHOCTE (D0).
N3menenune 3Tux mapaMeTpoB 1O MEPUOAaM | TPYIIIIaM MEPUOTUICCKON CUCTEMBI.
13. OcHOBHBIEC XapaKTEPUCTUKH XUMHUYECKOHN CBSI3U (JJTMHA CBSI3U, DHEPTHS CBS3H, MOJAPHOCTH
CBs131). BajeHTHBIC yTIIBI.
14. V3MeHeHHE MOTEHIMATBHON SHEPTHH CUCTEMBl TIPH CONMKCHHH JIBYX aTOMOB BOJOPOJA.
JlivHa U 3Heprus cBsi3u B MOJIEKYyJe BoJopoia. Mi3MeHneHnue sHepruu cucteMsl pu 00pa3oBaHuU
XUMHUYECKOH CBSI3U.
15. Mexanu3m oOpa3oBaHUsI KOBJICHTHOW CBs3M. OOmras mapa 37aeKTpoHOB. KoBaJeHTHOCTH
atomoB. KoBaneHTHass HemojspHas W TOJsApHas CBaA3b (mpumepsl). Haceimaemocts u
HAIPaBJIEHHOCTh KOBAJICHTHON CBSI3H.
16. Mexanu3M o0pa30BaHUs HETIOISPHOU M MOJISPHON KOBAJIGHTHOM CBSI3U HA IIPUMEPE MOJIEKYIT
Cl, u HCI.
17. o- u  -cBsi3u. IIpocThie U KpaTHBIE CBSI3U Ha IIPUMEPE MOJIEKYJIbI a30Ta.
18. Mexanu3m oOpazoBaHusi HOHHOH cBs3u. [IpaBuiio okrtera. MloHHas CBSI3p Kak MpeaeibHbBIN
cilydail KOBaJeHTHOUM MOJSIpHOU cBs3u. CTeneHb MOHHOCTU XMMHUYECKOUW CBSA3HM U BIMSHHUE Ha
Hee A D0 B3aMMOIEUCTBYIOIIUX aTOMOB.
19. BajleHTHOCTh aTOMOB B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUHM. [ uOpuaHble OpOUTamm, ux
dopma. Tunsl rubpumusanuu: Sp, Sp?, SP° u pacrnonokenue opouTaneil B IPOCTPAHCTBE.
20. Banentneie yriabl. IlpoctpanctBenHas ¢opma wmosekyn. JIuHeiHble, YTIoBbIE U
nupamMuaaibHbie MoJIeKylbl. CXeMbl IEpEKPBhIBAHNS BaJICHTHBIX OpOUTANEl B TUX MOJIEKYJIaX.
21. JumnonbHbIA MOMEHT. JIMMOJBHBIH MOMEHT XMMHUYECKOW CBS3M U MOJIEKYN CIIO0KHOTO
BEILIECTBA.
22. Tlonsrusa "cucrtema", "aza", "koMmnoneHT" (ompexaeneHus). ['oMOreHHble M reTeporeHHbIe
peakuuu (Ipumepsl).
23. Dmuepretnueckue 3(P(PEeKThl XUMUYECKHX peakiuid. DK30- U SHAOTEPMHUYECKHE pPEaKINU
(mpuMepsl). DHTaNBIUS. 3aKkoH ['ecca U cleICTBUS U3 HETO.
26. [lpumenenue cnencTBuil U3 3akoHa l'ecca juig pacdera SHTANbIUN XMMHUYECKUX PEAKIUU.
CrangapTHbIEC YCIOBUS. DHTANBIHS 00pa30BaHUs CIIOKHOTO BEIIECTBA.
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27. CpemHsis M HCTUHHAs CKOPOCTh XUMHUYECKOW peakuuu. BinmsHue KOHLEHTpauuu
pearupyrouux BeIECTB Ha CKOPOCTh XMMUUECKON peaklUu. 3aKOH AEUCTBYIOIINX Macc.

28. 'oMoreHHble XMMHUYECKHE PEAKIMU (IIpUMEpBI). BiusHue Ha cCKOpOCTh TOMOT€HHOM PEaKLUU
KOHLIEHTPALlUK pearupyroumx BeLIEeCTB. 3akOoH JeHCTBymIMX Macc. KoHcTraHTa ckopoctu
peaxkuuu.

29. BnusiHue TemMnepaTypbl Ha CKOPOCTh XUMUYECKOW peakiui. AKTUBHBIE MOJIEKYJIbI, SHEPTUs
aktuBauuu. [lpyuMHAa 3aBUCHMOCTM CKOPOCTH XMMHYECKON peakuuu OT TeMIIepaTyphl.
VYpasuenue Bant-I'odda, TemneparypHsiii Ko3(huueHt.

30. I'ereporennsie peakuuu (mpumepbl). CKOPOCTh TeTEPOreHHOW peakluu, BIMSHUE HA HEe
maddysun u moBepxHocTH paznena ¢a3. Koncranra paBHOBeCHs ISl TETEPOTEHHON PEaKIIHH.

31. Karanu3z u katanusartopsl. Karaau3 romMoreHHsli M Te€TE€pPOr€HHbIN, MOJOKUTEJIbHBIN U
OTpHULIATENbHBIN. MexaHu3M IeHCTBUS KaTaanu3aTopoB. [Ipumepsl IpUMEHEHHs KaTaau3aTopoB B
MIPOMBIIIJIEHHOCTH.

32. HeobpaTumsbie 1 oOpaTuMble peakiuu (puMepsl). XUMHUECKOE PaBHOBECHE B TOMOT'C€HHBIX
U TeTeporeHHbIX cucreMax. Koncranra paBHoBecHs.

33. IlpaBuno Jle-lllarenbe W mNpuUMEHEHHE €ro K pPABHOBECHBIM CHCTeMaM. BiusHue
TEeMIIepaTyphbl, TaBJICHUS U KOHUEHTPALMU pearupyrolux BEIIECTB Ha MOJIO)KEHUE PABHOBECHS.
[Ipumepsl.

34. BiusHue TeMiieparypsbl, JaBJICHHUS U KOHLEHTPALlMU Pearupyrolux BEIIeCTB Ha MOJI0XKEHHE
paBHoBecHs. [Ipumepsl. BeiOop onTHMaNbHBIX YCIOBUM MPOBEIEHUS XMMHUYECKHUX PEaKIHUil Ha
npumMepe cuHTe3a ammuaka: N2 + 3H2 <»2NH3s; AHx ;< 0.

35. PactBopbl. CrnocoObl BBIpaK€HHsI COCTaBa pPacTBOPOB (MaccoBasi J0Jid, MOJIApHAas U
HOpMajbHasi KOHLEHTpaluu, TUTp).  HackllleHHble, HEHACHIIIEHHbIE U NEPECHIIIEHHBIE
pactBopsl. [lepekpucrannuzanus.

36. TemmoBbeie 3(P¢eKThl NMPU PACTBOPCHHH KPHUCTALIUYECKOTO BEIIECTBA B IKHUIKOCTH.
ConpBarammsi W rugparanus. OHTAIBINHS — PACTBOpeHMs. BiusHue Ttemmeparypsl Ha
PacTBOPUMOCTb KPUCTAJUINYECKOTO BEIIECTBA B )KUJIKOCTH.

37. PacTBOpUMOCTh T'a30B B KUIKOCTH. 3aBUCUMOCTb PACTBOPHUMOCTH Ta30B B JKHUJIKOCTU OT
naBneHus (3axkoH ['eHpu) m Temmepatypsl. [Ipumenenune mnpaswmna Jle-IllaTtenpe k mporeccy
pacTBOpEHUs ra3a B KUIKOCTH.

38. DIEKTPOIUTHI i HEXJIEKTPOIHUTHI. Teopust SNEKTPOTUTHIECKOM nucconmanuu. CreneHs (o) u
KOHCTaHTa (Kuuc) Auccoruanuu. DakTopbl BIUAIONME HA O U Kuye? CulbHBIE U cialble
ANEKTPOJIUTHI (TIPUMEPHI).

39. Huccouuanusi 37aeKkTposuroB. CTyneHdarass AMCCOIlMalusl KUCIOT W OcHoBaHuil. Ha
npuMepax aucconuamuu Gocoproit kuciotel (HsPO4s) u runporcuaa kodansta (1) Co(OH)2.
KoHcTaHnTa 31€KTpOIMTUYECKON TUCCOLUALINH.

40. 3akoH pazbaBinenus OcTBanbaa Ui C1ab0oro OMHAPHOTO AJIEKTpoJHTa (BBIBOI). BriusHue
KOHIIEHTPAIIMU PAcTBOPA c1a00ro 3MEKTPOIUTA HA CTETIEHb YIEKTPOJIUTUYECKOM TUCCOLIUAIIUH.
41. NoHooOMeHHBbIE peakiuu ¢ oOpa3oBaHUEM OcajKa, Ta3a, cjaaboro HJIEKTPOJIUTa WU
KOMIUIEKCHOTO HOHA (ITPUMEPHI).

42. IlpousBeneHHE pPACTBOPUMOCTU U MPUMEHEHUE €ro i BBIYMCICHUS KOHLEHTpalUUuu
HACBIIIEHHOTO PacTBOpPa U BO3MOKHOCTH BBINIAJICHUS OCAJKa U3 pacTBOpa.

43. Dnektponuthueckas auccouuanus Bojapl. KoHcTanTa naumccouuanuu BoAbl. MonHoe
npou3BeieHre Boabl. Bonopoansiil mokaszarens (pH) pacTBopos.

44. KoHuieHTpalus HOHOB BOJIOPOJA U HOHOB T'MIPOKCUIA B HEUTPAIBHBIX, KUCIIBIX U IIEJTOYHBIX
pactBopax. [lokazarens pH u ero 3HaueHue B 3TuX pacTBopax.

45. I'maponu3 conelt. CtyneHuatsiii ruaponus. M3smenenue pH npu ruaponuze. HeoOpatumbiii
TUAPOJIN3.

46. CreneHp M KOHCTaHTa rujpoiusa. BiusHue TemmepaTypsl U KOHLEHTPALMU pacTBOpa Ha
TUAPOJIN3.

47. OKHUCAUTENBHO-BOCCTAHOBUTENbHBIE peakMK. CTENeHb OKUCIEHUS U BAJIGHTHOCTbH aTOMOB.
OxucieHne 1 BOCCTAaHOBJIEHHE.
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48.0Onexktponnslii  6ananc. CocTaBlieHHE OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX pPEAaKUUH Ha
puMepe:

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

49. Tumbl OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. BimsHue ycinoBuil mnpoBeneHus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMUN (KUCIOTHOCTh CpEeAbl, TEMIIEPATypa, KaTaau3aTop)
Ha COCTaB IPOAYKTOB PEAKIIMH.

50. Dnexrponm3. IlocnmenoBaTenbHOCTh paspsiga HMOHOB Ha 3yekTponax. CXembl MpOIEeccoB
anexTposm3a paciiaa u pactBopa NaCl. 3akonsl anekrposnnsa (3akonsr Dapajes).

51. Dnexrponu3. CxeMbl MPOLECCOB IEKTPOJIU3a C MUHEPTHBIMU JIEKTPOJIAMU U PaCTBOPUMBIM
a”osioM. [Ipumenenue anexkTposnsa.

52. PaBHOBecue B CHUCTEME METAI-PAacTBOP €ro COJM. YCTPOMCTBO M MPUHLMUI JIEHCTBHUS
MIEPBUYHOTO TaJIbBaHUYECKOTO 3eMenTa Jlanuens-Axkoou.

53. OrTHOCUTENbHBIA 3JEKTPOJAHBIM MoTeHUMand. Bopopomuwiii snextpoa. CraHaapTHBIN
SJIEKTPOIHBIN MOTEHIMAN. Psijl CTaHIapTHBIX JIEKTPOIHBIX TIOTEHIMAIOB it tap Me/Me™ (psin
HaNpsDKeHUH) W BBIBOJBI U3 Hero. IIprMeHeHne cTaHAapTHBIX 3JEKTPOIHBIX MOTEHIIUATIOB IS
oTnpe/iesieHUs] BO3MOKHOCTH ITPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON PEAKIIUH.

54. Teopuss CTpOE€HMsS KOMIUIEKCHBIX COEIMHEHUH. Xapakrep XHWMHUYECKOM CBS3M B
KOMIUJIEKCHBIX COeQUHEeHMsIX. LleHTpanbHbIE aTOM, JMraHibl, KOOPAMHALMOHHOE YHCIIO.
[IpuMeps! peakiuil HOJy4eHUsT KOMIUIEKCHBIX COETMHEHUM.

55. XuMmuueckass CBsS3b B MeTaUlaX. XHMHUYECKHE CBOWMCTBA METaIIoOB. B3ammojelcTBhe
METaJJIOB C HEMETAJUIaMH, BOJON, pacTBOpPAMM KHCIOT U 1ienodeid. [IpoMblieHHbIe criocoOb
MOJIy4Y€HHUSI METAJJIOB.

1o pasaeiy 2 (2 cemecrtp)

1.00mas xapakTepucTuka 3j1eMeHTOB |A Trpynmbel: HU3MEHEHHs pajauyca aToma, 3HEpPIruH
WOHM3Ad U BOCCTaHOBHTENLHBIX CBOicTB B psmy Li - Cs. Pacmpenenute 2meKTpoHBI IO
YeThIpeM KBAaHTOBBIM YMCJIaM B aToMe Kanus (Tabauna). IlonydeHne menodHsix METaIIoB

2. Ou3MYeCKMEe M XUMHUYECKHE CBOMCTBA IEJIOYHBIX METAUIOB. B3amMonelcTBue IUTHS U
HATpHs C: KHCIOPOJOM, BOJOPOJIOM, TajJoreHaMHu M a30ToM. Hanummre ypaBHeHUs peakuui u
YKaXKUTE YCIIOBUS UX NPOBEICHUS.

3. IlonoxeHue INETOYHBIX METAJIOB B PNy CTaHAAPTHBIX DJIEKTPOJHBIX ITOTCHIMAJIOB.
Hanumure ypaBHEHHS  peakuuii  B3aMMOACHCTBUS KaJusl C  BOJIOM, COJITHOM |
KOHLIEHTPUPOBAHHBIMU a30THOM U CEPHON KHUCIIOTaMHU.

4. Oxcuzapl M TUAPOKCUABI 3ieMeHTOB |A  rpynmbl. DJIEKTpOIMTUYECKHE CBOMCTBA MU
pPacTBOPUMOCTb B BOJIE TUIPOKCHIOB ILEJOYHBIX METAJLUIOB. B3auMoaeicTBUE UX C KUCIOTaMU
Y OKCHJIaMU HEMETAJIJIOB.

5. IlpoMmbllIeHHbIE CHOCOOBI MMOJIy4EHHs LIEIOYHBIX METANIOB, UX THAPOKCUIOB, COIbI
(Na2C03).

6. OOmas  xapaktepucTuka syeMeHTOB |B rpymmel. XapakTepHble CTENEHH OKHCICHHMS,
II0JIOKEHHE B Py HAPSHKEHUM METalIoB, M3MEHEHHE BOCCTAHOBUTENIbHBIX CBOMCTB B psany Cu
—Au.

7. ®u3nueckue U XUMUYecKue cBoicTBa 31neMeHToB |B rpynmnel. VX B3auMoeicTBIE 3J1eMEHTOB
IB rpymnmel ¢ 37€MEHTapHBIMU OKUCIUTENSIMHU (KUCIOPOJ, TaJoreHbl, cepa a3oT, BOAOPOA) U
KUCIOTAaMH  OKUCIUTENAMU  (KOHLEHTPUPOBAHHBIMM CEPHOM M  a30THOM  KHUCIOTaMH,
pa30aBiIeHHOMN a30THOM KucioToi). [IpuBeanTe cOOTBETCTBYIOINE YPABHEHHSI PEAKIIMM.

8. IIpupoansie coenuHenus sneMeHToB |B rpynmsl. [IpombliniieHHbIE CTOCOOBI MOTyYEHUs MU
u 3o01071a. [Ipumenenue metauioB |B rpynmsr.

9. Oxcuupl W TUAPOKCHUIBl 37eMeHToB |IB rpynmel. WX mnosyuyeHue, pacTBOPHUMOCTb.
DNEKTPOIUTUYECKHUE CBOMCTBA TMAPOKCUIOB.

10. OOmas xapakTepucTuka 3meMeHTOB |IA rpynmbsl: M3MeHeHHMs paadyca aToMa, SHEPTuu
MOHM3ALMM U BOCCTAHOBUTENIBHBIX CBOMCTB B psny Be- Ra. Pacnpenenute snexkTpoHb! 1O
YeThIpeM KBAaHTOBBIM YHCJIaM B aTOME KaJbIus (TabnuIa).
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11. ®usnyeckue U XMMUYECKUE CBOMCTBA MPOCThIX BemecTB ||A rpymmbl, X B3aUMOJICHCTBUE C
KHCJIOPOJIOM, BOJIOPOJIOM, a30TOM, BOJIOM U Kucinotamu. [[ns kakoro u3 anementoB |lA rpymmbl
BO3MOYHO B3aUMOJIEMCTBHUE C PACTBOPOM ILETOUU?

12. TlonmydyeHnue U CBOMCTBAa OKCUIOB U THAPOKCUIOB 31eMeHToB |IA rpymmbl. AMdoTepHOCTH
TUAPOKCUIA OCPUILITHSL.

13. O6mas xapakrepuctuka 3neMeHToB |IB rpynmel. XapakrepHble CTENEHH OKHCICHUS, UX
MIOJIOKEHHUE B Psily HAIPSHDKEHMM METaloB, U3MEHEHHE BOCCTAHOBMTEIbHBIX CBOWCTB B Sy
Zn—Hg.

14. ®usnueckue u xumuyeckue cBoiictBa aieMeHToB |IB rpynmel. Mx B3aumoneiictBue c
AJIEMEHTAPHBIMU OKUCIUTENSIMU (KUCIIOPO/I, FaJOreHbl, Cepa a30T, BOAOPO/) paCTBOPaAMU KUCIIOT
n menoyel. IlpuBeaure cCOOTBETCTBYIONIME YPABHEHUS PEAKLU.

15. Oxcuasl u rugpokcuabl aneMeHToB |IB rpynmel. WX nosydenuwe, pacTBOPHUMOCTb.
DNEeKTPOIUTHYECKHE CBOMCTBA TUAPOKCUAOB. AMPOTEPHOCTh IMAPOKCH 1A IUHKA.

16. Conu snemenTtoB 1B rpynmel. X pacTBOpUMOCTH B BOJI€, KOMIIEKCHBIE COSTMHEHUSI.

17. Obmas xapakrepuctuka s3iemeHToB IIIA rpynmel. Crenenu oxucnenus. IlpupoaHbie
coeuHeHus 6opa u anmomunus. [lomyyenue 0opa U arOMUHMUSL.

18. ®uznyeckne n XUMUYECKne cBoiicTBa 6opa. Okcu 60pa, KUCIOTH Oopa U UX coyr. bopumsr
METaJJIOB U OOPOBOIOPOIBI.

19. ®usnueckne M XUMHUYECKHE CBOMCTBAa ANIOMHUHUSA. YCIOBUS TNPOBEICHUS pPEAKIUN
B3aUMO/JICHCTBUSL €0 C KHCIOpPOJOM, TalloT€HaMH, YIJIepoJOM M a30TOM. AJIOMOTEpMUS.
Tepmur.

20. OrtTHOLIEHNE QIIOMUHHS K KOHUEHTPUPOBAHHBIM CEPHOM M A30THOM KHCJIOTaM.
«[TaccuBupoBanue» amroMuHus. B3aumozeicTBue altOMMHHS C BOJHBIM PAacTBOPOM ILEJIOYH.
Hanumure cooTBETCTBYIONIME YPAaBHEHUS PEAKIUMA.

21. KucnoTHO-OCHOBHBIE CBOMCTBA OKCHIIOB OOpa M amoMHuHUA. B3anmosencTBue ux ¢ BOJOH.
Hanumure coOOTBETCTBYIONIME YPAaBHEHUS PEAKIUN. DJIEKTPOJIUTUUECKUE CBOMCTBA THIPOKCHIA
anroMUHUS. B3auMozeicTBue ero ¢ KHMCJIOTaMu M mienovyamu. Hanummwre coOTBETCTBYHOIIME
YpaBHEHUS PEaKIUi.

22. OO6mas xapaktepuctuka smeMeHToB |VA rpynmbl. XapakTepHbIe CTENEHU OKHCIICHHS
H3meHeHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OT yIJIepo/ia K CBUHILY.

23. dusnyeckue U XuMuieckue cpoiicta yriepoaa. Okcunel yraepona (1) u (1V). dusnyeckue
U XUMHUYECKUE CBOMCTRA.

24. Kpemnuii Ero nonyudenwe u cBoicTBa. B3aummopeiicTBue yriepojga, 0jJ0Ba W CBUHIA C
KOHLIEHTPUPOBAHHON a30THON KucioToW. OTHOIIEHHE O0JIOBa M CBHMHIIA K BOJAE U KUCIOTaM
HeokucnurensaMm. (CocTaBbTe YpaBHEHUSI pEaKIUit).

25. Okcun  kpemuus (1V). ®Ousnueckne M XMMHUYECKHE CBOWMCTBa. B3ammonelcTBue ero c
IIJIJABUKOBOM KUCJIOTOM U I1IeJI0YaMH.

26. YronpHas M KpEeMHHEBas KHUCIOTHL. JEKTpoJMTHYecKHe cBoicTBa. CoJIM ATHX KHUCIOT.
Kapb6onatel u runpokap6onatsl. x B3aumHoe npeBpamienue. CuiaukaTthl. CTEKIo.

27. TonyueHue KpeMmHus, ojoBa U cBHHIA. Okcuabl U ruapokcuabl oiosa (1) u ceunma (1),
B3aMMO/ICHCTBUE UX C PACTBOPAMU KUCIIOT U LIEIIOYECH.

28. Obmas xapakTtepuctuka sneMeHToB VA rpynnbl. A30T B mpupoje. l[IpombinuieHHbIl 1
nabopatopHblii ciocoObl MoaydeHus azota. CTpoeHre MOJIEKYIbl a30Ta.

29. ®uznyeckue U XMMHYECKHEe CBOICTBA a30Ta u Gocdopa.

30. Ammuak. I[TpoMmbinieHHBIH W Ta0OPAaTOPHBIN CIIOCOOBI MOJy4YeHHUs amMmuaka. ['opeHue u
KaTaJUTHUYECKOe OKHCJICHHE aMMHakKa. THulbl KOMIUIEKCHBIX COEIUHEHMH, 00pa3yeMbIxX
aMMHAKOM.

33. Okcuppl a3ota. MIX KHCIOTHO-OCHOBHBIE CBOMCTBA. B3anMoaelicTBre ¢ BOJON U pacTBOpaMu
LIET0YEH.

34. Asotucras kuciaoTra U ee coyd. VX OKMCIMTENbHO-BOCCTAaHOBUTEIBbHBIE CBOMCTBA. Poiib
HUTPUTA HATPUS B CIEAYIOIIUX PEAKLIMIX:

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

35. A3oTHas KuCJIOTa, €€ TMOJy4eHHWE U OKHCIUTENbHbIe CBOWcTBa. B3aumopeiicTBue
pa30aBIeHHON 1 KOHIICHTPUPOBAHHON a30THOW KUCIIOTHI C METAJUIAMU M HEMETAJIaMHU.

36. Comm a3oTHOM KuCIOTHL. WX OKuCIuTeNnbHBIE CBOMCTBa. PasiiokeHne HUTPATOB IIpU
HarpeBaHHH.

37. ®octop. Ilpupomusiec coenuHeHus. [IpomblnuIeHHBIH crmoco0d nonydenus Qocdopa u3
dochopurta. Amnorpormueckue Moaudurammm docdopa. BzammopeiictBue dochopa ¢
KHMCJIOPOJIOM, TAJIOT€HAMH, a30THOM KHCIIOTOM.

38. Oxcunsl hochopa. Docdopusie kucnotel x nmomyuenne u cpoiicta. Comu oprodochopHoit
KHCIOTHL. PacTBopuMocTs B Boge. @ochopHbIe yaoOpeHus.

36. OOmas xapaktepuctuka 3meMeHToB VIA. Bo3MOXHBIC CTEIEHU OKHUCIICHUS JJIEMEHTOB
VIA rpynnsl B coenuHeHusix. Kucmopon. IlpomeliiieHHble U J1aOOpaTOpHBbIE METObI
noJjiydeHusi. DU3NYECKHe U XUMUYECKUE CBOMCTBA.

37. CoeaMHeHUs KHUCIOPOJA CO CTENEHbIO OKUCIEHUS «-2». Boma. CTpoeHHe MOJEKYsbl BOJIBL.
CxeMa nepeKpbIBaHUS 3JIEKTPOHHBIX opOuTaneit. [loaspHOCTh MOJIEKYITBI BOIBI.

38. CoemuHeHus KHCJIOpPOJila CO CTEMEHbIO OkuciaeHusi «-1». Ilepokcun Bomopona.
DNEKTPOTUTHUECKHE U OKHUCIUTEIEHO-BOCCTAHOBHTEIBHEIE CBOMCTBA.

39. Cepa. Amnorponuueckue moaudukanuu. CepoBOAOPOI. DIESKTPOJIUTHUYECKHE CBONCTBA
cepoBogopofHoii  kuciotbl. Cymbduapl, uX pacTBOpUMOCTH B Boje. OKHCIUTETHHO-
BOCCTaHOBHTEJIbHAS XapaKTEPUCTHKA CEPOBOJIOPO/Ia U CYIb(HUIOB.

40. Oxkcupapl cepsl. X mosydeHne u cBorcTBa. CepHHCTAass KUCIOTA. Ee AIIEKTpOIUTHYECKUE U
OKHCITUTEITFHO-BOCCTAHOBUTEIILHBIE CBOKCTBA.

41. Cepnas kucnorta. [IpoMBIIIJIEHHBIH CIMOCOO TMOMYyYEHUsT CEpHOM KHUCIOTHL. JleicTBue
KOHLIEHTPUPOBAaHHOM M pa30aBlieHHOW cepoil KUCIOThl Ha Mertauibl. [lpuBectu mnpumepsl
COOTBETCTBYIOUIMX YPABHEHUI PEaKInil.

42. O6mas xapakrepuctuka VIB rpynmbel. Xpom, BO3MOKHBIC CTETICHH OKUCIEHUS, TTOJI0KEHUE
B psaay HamnpsbkeHui. OTHOIIEHHWE XpoMa K BOJE, KHUCIOTaM-OKHCIUTENSAM W KUCIOTaM —
HEOKHUCIIUTENISM, [IEI0YaAM.

43. Xpom. CrpoeHHE OJIEKTPOHHOH 000J04KkH. DU3UYECKHE M XUMHYECKHE CBOWMCTBA!
B3aMMO/JICHICTBUE XpOMa C AJIEMEHTAPHBIMU OKHCIUTENSIMHU (KHCIOpPOJ, TaloTeHbl, cepa a3oT,
BOJIOPOS).

44. Oxkcun u ruapokcua xpoma (111). Ux momydenue, pacTBOpUMOCTb, CBOKWCTBA: aM(OTEPHOCTb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

45. Coemunenus xpoma (VI): okcun xpoma (VI), xpomoBast 1 IBYXpOMOBasi KACJIOTHI U MX
conmu. B3aumHoe TmpeBpalieHHE XpOMaTOB U JauxpomaToB. OKHUCIUTENbHBIE CBOMCTBa
JTMXPOMATOB.

46. OOmas xapakrepuctuka 3meMeHToB VIIA rpynmel. Bogopon. dusndueckne 1 XMMUYECKUE
cBoiictBa. [IpombllieHHBIE U JlabOpaTOpHBIE CHOCOOBI MosyueHus. BsaumonelictBue ¢
MeTaiaMu. PacTBopuMocCTh B MeTasiax.

47. Tamorensl. IlpombiluieHHBIE # Ja0OpaTopHbIE CcrOCOObl monydeHus. CpaBHEHUE
OKHUCJIUTETILHBIX CBOMCTB TaJIOTEHOB HA MPUMEPE pPeakliy B3aUMOJCHCTBHS UX C BOJOPOJIOM.

48. Xnop. Bo3moxnbie creneHun oxucieHus. llomydeHwe xjopa B MPOMBIIUIEHHOCTH H
naboparopun. BzanmoeiicTBue xsopa ¢ BOJA0OH U 1ieno4amu (X0JIO0JHBIMU U TOPSUUMHU).

49. CoenuHeHHS TaJOI€HOB C BOAOPOJOM. [alloreHBOJOpOJAHBIE KHUCIOTHL. 3MeHeHue
BOCCTaHOBUTEJIHHBIX CBONCTB TaJOT€HUI-MOHOB B paxy F — I

50. T'anoreHBo1OpoAHBIC KUCIOTHI. VI3MEeHeHHE ANeKTpoIuTHYecKuX cBoiicts B psay HF — HCI —
HBr — HI. [InaBukoBas kucnora. Ee B3anMoeiicTBHe ¢ KPEMHHEM U €r0 COCAMHEHUSIMH.

51. Kucnopoacoaepskaiiye coeIMHEHHsI FaIOT€HOB: OKCH/JIbI, KUCIIOTHI, coii. VX mosydeHue.

52. Kucnopojconepkamige KUCIOTHI Xjopa. WX Ha3BaHMs. DJEKTPOJIUTHYECKUE U
OKHCITUTEIbHbBIE CBOMCTBA.
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53. Conm KHUCIOPOJACOAECPKAIIUX KHUCIOT XJIOpa: THUIOXJIOPUT KaiublUs (XJIOpHAsk HU3BECTDH),
xjopar kKamus («OepToyieToBa COJIb»), Mepxiopar amMMoHwms. MX monydeHwe, CBOWCTBa U
MIPUMEHEHUE.

54. Mapranen. CtpoeHue IEKTPOHHONW 000J704Yku. BO3MOXKHBIE CTENEHH OKHCIeHUs. B uem
MpPUYMHA CIOCOOHOCTH MapraHiia 00pa30BhIBaTh COCMHEHUS C Pa3HOM CTENECHBIO OKUCIICHUS ?
55. duszuyeckue W XUMHYECKHE CBOMCTBAa Mapraniia. OTHOIIEHME MapraHiia K KHCJIOPO.Y,
rajloreHaM, cepe, BoJie, paCTBOpaM KHUCJIOT.

56. Hanucarb ypaBHEHME peakUMM [OJy4YeHHs THApokcujaa MapraHua. Kaxumu
AJIEKTPOJINTUYECKUMU U OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIMU CBOWCTBaMHU 00JIajaeT 3TOT
ruapokcua. OTBET MOATBEPAUTh COOTBETCTBYIOIIUMHU YPABHECHUSIMU PEAKIIMIA.

57. Onucarb OKUCIWTENbHBIE U BOCCTAaHOBMUTEIbHBIE CBOMCTBa okcuaa mapranua (1V). Otser
MOJATBEPAUTH COOTBETCTBYIOIIUMHU YPABHEHUSIMU PEAKIIUM.

58. OmnucaTh OKHCIUTENbHBIE U BOCCTAHOBUTENbHBIE CcBOMCTBa okcuja mapranua (VI). Orser
MOJTBEPAUTH COOTBETCTBYIOIIUMHU YPABHEHUSIMU PEAKIIUM.

59. OxucnurenbHble CBOICTBAa mepMaHraHara kanus. Hanucate ypaBHeHus peaxkuuil
BOCCTAHOBJICHHS TIEpPMaHraHata KaJdsl MOJHMIOM Kajusg B KHUCJIOW, IIEJIOYHOW W HEUTpaJIbHOU
cpenax.

60. «bmaropoansie ra3p». CTpoeHHE AMEKTPOHHON 000JI04KKM aTtoMoB. Du3nyeckue CBOICTBA.
[Tonyuenue u npuMeHeHue «OIaropoIHBIX Tra30B.

61. CoenunHenust «OnaropojJHbIX razoB» ¢ ¢ropom u kuciopojaom. CpoiictBa (GTOpuUIOB U
OKCHJIOB KCEHOHa.

62. DnemMeHTHl «ceMmeicTBa» xene3a. CTpoeHue AMEKTPOHHOUW 000JI0YKH aTOMOB. Bo3MoskHBIE
creneHu okuciaeHus. JlomenHsli mpouecc. YyryH u crais.

63. dusnueckue M XUMHUYECKHE CBOMCTBA jkejie3a, koOanbTa W HUKeIs. OKHCIEHHE Kele3a
KHCIIOPOJIOM BO3JlyXa B NPHUCYTCTBMM Biard. IlonokeHne MeTauioB B Py HaIpsKEHUU.
BsauMonelicTBue UX ¢ BOJOU U KUCIIOTaAMH.

64. Oxcuapl W THAPOKCHUIBI IKene3a, KoOalmbTa W HHUKeNls. PacTBOpUMOCTh B BOJIC.
ONEKTPONUTUYECKAsT  XAPAKTEpUCTHKA M OKUCIUTEIbHO-BOCCTAHOBMTENIBHBIE  CBOMCTBA
COEIMHEHUN MeTaJUI0B co creneusmu okuciaenus |1 u 1.

65. DneMeHTBhl TOATPYMIBI IIATHHBL. OCOOEHHOCTH (U3MYECKUX M XUMHYECKHUX CBOMCTB.
[Tony4yenue u npuMeHEHNE TUIATHHBI.
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[Mpunoxenue 2.5
[Mpumep sk3aMeHanmonHoOro Omiera 3a 1 cemectp

MMHUCTEPCTBO HAYKY M BBICIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINA

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUPEXXJIEHME BBICHIEI'O

OBPA30BAHUSA
«MOCKOBCKHM MOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

DakyJIbTET XAMUYECKON TEXHOJIOMMU B OMOTEXHOJIOrHH, Kadenpa « O0mias ¥ HeopraHuIecKasi XUMHUS»
Jucuuruimaa «OG61masi ¥ HeopraH|uYecKasi XUMHUS»

O6pazoBarenbHast mporpamMma 18.05.01 «XuMuueckasi TEXHOJIOT sl SHEPrOHACBILICHHBIX MATEPHAJIOB U M3,
crieuan3anms « ABTOMaTH3HPOBAHHOE ITPOU3BOICTBO XUMUYCSCKHX MPEATIPUSITHIA »

Kype 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1.

Tun rubpuau3anmu opOuTanel atoma OSpUUTHS B MOJICKYIIE XJIOPHUIa OCPUILIHSL. . .
sp

sp?

sp®

spd?.

MG)K)]y MPCATOKCHHBIMU BEIICCTBAMHA HE UJCT A0 KOHIIA pCaKIus. . .
KHCO3s+NaOH—;

K2S04+Na;CO3—;

Na;CO3+CH3COOH—;

MgOHCI+HCl—.

CyMMa CTeXHOMETPHUYCCKUX KOA(hGHUIIMEHTOB B ypaBHeHHHU peakiuu: Al+O,— paBHa...
6,

8,

9,

11.

Tpex3apsIHBIi KATHOH METAIIA ... IMeeT KOHMHTYpanuio BaneHTHoro cios 30d%4sC,
Al

Sc,

Ti,

Y.

FI/II[pOKCI/II[ HHUKEJA B CTEIICHU OKHUCIICHUS +2 B OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX peakuuiax u

peaknusx oOMeHa MPOSIBISET COOTBETCTBEHHO CBOMCTBA. ..
BOCCTAHOBUTEJbHBIE, OCHOBHBIC,

OKHCIIUTEIIbHBIE, OCHOBHBIC;

BOCCTAaHOBUTEJbHBIE, aM()OTEPHBIC;
OKHCJIUTEIIbHBIE U BOCCTAHOBUTEIIbHBIE, OCHOBHBIE.
B pesynbrare peakuuu Clo+HO—mnomnygaercs. ..
CHJIbHAsI KUCIIOTA,

ciaabas KHCIIOoTa,

CHJIbHAs U ci1abast KUCIIOTa,

JIB€ CUJIbHBIX KHUCIIOTBHI.

CynbhuT HaTpus B pacTBOpax...

MOJIBEpraeTcs MOJIHOMY THAPOIIH3Y;

MOJIBEpraeTcs TUAPOIU3Y 110 KaTHOHY;
THJIPOJIU3YETCS 110 aHUOHY;

HE MO/IBEPraeTcs TUIPOIN3Y.

CreneHb OKHCIICHUS a30Ta B a30TCOACPIKALIECM ITPOAYKTC TCPMHUYICCKOT'O PA3JIOKCHUA HUTPATa



1)
2)
3)
4)

1)
2)
3)
4)

10.

1)
2)
3)
4)

cepebpa
0,
+2,
+4,
+5.
B ypaBuennu peakunu: PHHNO3+H20—NO+... cymma crexuomerprueckux k03hGUIIMeHToB
paBHa...
15,
16,
17,
18.
['eomeTpust monexynsl propuma dopa...
JIMHEHHas,
TPEYroJIbHHK,
TeTpasp,
OKTasIp.
3amaga 1. Cxonbko rpamm comsl (Na2COs3) moTpebyercst 1iist ycTpaHeHus xKecTkocTd B 10
J1 BOJIbL, HACKILLIEHHOH cynbdarom kanblud rpu 200C, ecnu pacTBOPUMOCTh NOCIIEAHETO paBHa 2
r/n?

3amaua 2. Onpenenure, OyIeT U MPOTEKATh CaMOIIPOU3BOJIBHO PEAKIIHs, MPOTEKArOIIast
o cxeme: Al+Ca0—Cat+Al203), TpH cTaHIapTHBIX YCI0BHAX U mpu Temmeparype 1200K.

Yr1BepxaeHo Ha 3acenanuu HOLL «Xumbuorex» «__ » 201__ r., mpotokomn Ne .
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[Tpumep sK3aMeHaIIMOHHOTO OujeTa 3a 2 ceMecTp
MUHUCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUUCKON OEJIEPALIA
®EJIEPAJIBHOE 'OCYJAAPCTBEHHOE BIO/IP)KETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICILIET'O
OBPA30OBAHUI
«MOCKOBCKHU MOJIUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHUH MOJINTEX)

DakyJIbTET XAMUYECKON TEXHOJIOMMU M OMOTEXHOJIOTHH, Kadenpa « O0mias ¥ HeopraHUuIecKast XUMHUS»
Jucuuruimaa «OG61Imasi ¥ HeopraH|uYecKasi XUMHES»

O6pazoBarenbHast mporpamMma 18.05.01 «XuMuueckasi TEXHOJIOTHsl SHEPrOHACBILICHHBIX MATEPHAJIOB U H3ICIIHI»,
crieuaIn3anms « ABTOMaTH3HPOBAHHOE ITPOU3BOICTBO XUMUYESCKHX MPEATIPUSITHIA »

Kype 1, cemectp 2

1. Oxkcumasl u rumpoxcust aneMerToB IVA rpymmsr (yrirepon - cBuserr). CriocoOsI OTydeHns
Pu3nYecKre 1 XMMHUYECKHE CBOMCTBA.

2. ®ocdop. AmorporHsie MoauduKanuu Gocopa u ux cBONUCTBA. [IPOMBINLICHHBIH CTOCO0
nonxydeHus: pochopa u ero npuMmeHeHue. Bzanmonericteue gocdopa ¢ Kucaopoaom u
xiopom. Xnopusl Gocdopa (PClz u PCls), ux B3anmoaeiicTBHE ¢ BOIOM.

Xopua HaTpUsi — HATPUM — THAPOKCH HATpUs — KapOOHAT HATpHsl — XJIOPUJ HATpHS.

4. CkoOJIBKO TPaMMOB OPTOOOPHOM KHCIIOTHI TIOTyIUTCS TIPH OKKCIIeHHH 6opa B 120 T a30THOM
kucinoTs ¢ copepkanrem HNO3 55% wmacc.?

Yr1BepxaeHo Ha 3acenanuu HOLL «Xumbuorex» «__ » 201__ r., mpotokomn Ne .
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