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1. EJIN 1 3AJIAYHU OCBOEHMUA JUCIIUITJIMHBI

Henb oucyunaunsl:

LIEJIBIO MPETOAaBaHus JUCITUTUIMHBI SABJISICTCSI (JOPMHUPOBAHUE Y CTYJEHTOB 3HAHUI B 00JIaCTH
XUMUH, TIOJTy4eHHE (PyHIaMEHTAILHOTO 00pa30BaHusl, CIOCOOCTBYIOIIETO PA3BUTHIO JTMYHOCTH.
3adauu OuCUUNTIUHDL.

W3ydyeHrne OCHOBHBIX XMMHUYECKUX SIBJICHH, OBIAJCHHE (PYHIAMEHTAIBLHBIMU TMOHSITHIMH,
3aKOHAMHU U TEOPUSIMU XUMHH, XUMUYECKON TePMOJAMHAMUKH, KUHETUKH, PABHOBECHS U PAaCTBOPOB,
AJEKTPOXMMHUUYECKUX TPOLIECCOB,  CBOMCTB METAVIOB W HEMETAIOB, a TakXKe METOJlaMU
XUMHYECKUX U (U3UKO-XMMHUYECKUX HCCIICIOBAHUN; OBJIA/ICHUE METOJAMU M MPUEMaMH PEIICHUs
KOHKPETHBIX 3a/lad U3 pa3IMyHbIX obnactel xumuu; (HOPMUPOBAHHE HABBIKOB IPOBEICHUS
XUMHUYECKOTO OSKCIIEPUMEHTA, YMEHHUS BBIICIATh KOHKPETHOE XHMHYECKOE COJIep)KaHUuE B
MPUKJIAIHBIX 3a7ja4ax y4eOHoil u podeccnoHabHOM 1eTeNbHOCTH.

2. Mecrto aucuuminnsl B ctpykrype OIIOII BO

JucnuninHa «XUMHS» OTHOCHTCS K 0a3oBoi dvactu Onoka 1 yueOHOro IutaHa 1o
HanpasiIeHuto noArotoBku 15.03.06 MexarpoHnka 1 poOOTOTEXHHKA .
JlucuuruiiHa TpenoaeTcs MOCPEACTBOM UYTEHHSI JIGKIUH W MPOBEICHUS MPAKTHYECKUX H

a00PaTOPHBIX 3aHITHIA.

Ha nexumsx wu3naratorcss Marepuanbl TEOPETHYECKONO W METOAMYECKOrO XapakrTepa,
00o01aromye OnbIT IPUMEHEHHUsI 3HaHUW B XMUMUU B YIIPABICHUH Kau€CTBOM MPOTYKIHH.

JlaGopaTopHble 3aHATHS OOCCIICUMBAIOT IPAKTUYECKOE OCBOCHUE JICKIIMOHHOTO MaTepHala,
pa3BUTHE YMEHHS U HAaBBIKOB pPAa0OTHI € JabOpaTOpHBIM OOOpPYIOBAaHUEM U XHUMHUYECKUMU
peakTHBaMHu, pPa3BUTHE Yy CTYJIEHTOB CaMOCTOSITEIBHOCTM M  TBOPYECKOIO  IMOAXOJA,
KOHIICHTPUPOBAaHUE BHUMAHMS CTYIACHTOB Ha HauOOJEE CIOXHBIX BOMPOCAX M CTUMYJIUPOBAHUE MX
aKTUBHOM MO3HABATEIbLHOU NEITCILHOCTH.

[IpakTuueckue 3aHATHS O00OECIEUMBAIOT CBSI3b TEOPUU C TPAKTUKOM, T.€. CIOCOOCTBYIOT
3aKpEIUICHUIO JICKIIMOHHOTO MaTepuana U BbIpaOOTKE OMpeneiEHHBIX YMEHMM W HaBBIKOB TMpU
peleHnu 3a1a4 U yIpaKHEHHI.

JlabopaTtopHble  3aHATHS  CIOCOOCTBYIOT  BHU3yalbHOMY  MOJATBEPIKICHUIO  HEKOTOPBIX
TEOPETUYECKUX TMOJONKEHHH XUMHUU U TPUOOPETEHHIO CTYIAEHTaMH HaBBIKOB pPabOTHI C
1abopaToOpHBIM 000PYIOBAaHUEM U METOIMKON TPOBEACHUS SKCTIEPUMEHTOB.

3. TpeboBaHusA K pe3yJIbTATAM OCBOEHHSI COEPKAHUA TUCUMILTUHBI

[Iporiecc m3ydeHUs MUCHUIUIMHBI HampaBlieH Ha (OPMUPOBAHHE DJIEMEHTOB CIEIYIOIINUX
kommeteHuii B coorBerctBuu ¢ ®I'OC BO u OITOIT BO no nanHOMy HampaBiIeHHUIO MOATOTOBKH:
B nmnpomecce wu3ydeHus OUCHUIUIMHBI «XHUMHS» TMPOUCXOIUT (HOPMHUPOBAHHE CIICTYIOIINX

ob0menpodgeccnoHaNbHBIX KOMIIETEHMIA:
CriocobeH TNpUMEHATh €CTEeCTBEHHOHAy4YHble W  OOIEHMH)KEHEpHBbIE 3HAHUS, METOJbI

MaTeMaTH4eCKOr0 aHaIn3a U MOJICTUPOBaHUs B ipodeccronatbHoi aestenbHocTh; (OITK-1)

B pe3ynbpraTe u3yueHus: AUCUUILINHBI CTYACHT JOJIKEH:

3HaTh:
OCHOBHBIE XuMudeckue moHsatus (31);
OCHOBHBIE ITPaBHJIa HOMEHKJIATYPbl XUMUYECKUX coeTuHeHuH (32);
OCHOBHBIE 3aKOHBI XMMHH, XMMUYECKON TEPMOJMHAMUKH, JIEKTPOXUMHUHN U KUHETUKH (33);

- CYIIHOCTh YYEHHS O TEPUOJUYHOCTH M €r0 POJb B IPOTHO3HPOBAHUHM CBOWCTB XUMHUYECKUX
AJIEMEHTOB U UX coeuHeHui (34);
- KBaHTOBO-MEXaHHYECKOE CTPOCHHE aTOMOB, MOJICKYJI U XUMUYECKOH CBs3H (35);



- OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX BEILIECTB, CBOMCTBA UX TUIIMYHBIX IpeacTaButenei (36);
- XHMHIO 3JIEMEHTOB U UX coennHenuit (37).
Ymersn:
- IPUMEHATh XUMUYECKUE TEOPUU U 3aKOHBI, KOHLIETIIIUU O CTPOSHUU U PEAKIIMOHHOM CIIOCOOHOCTH
Heoprannyeckux Bemects (Y1),
- KpUTHUYECKHU OIIEHHUBATh CBOU JIOCTOMHCTBA U HegocTaTku (Y2);
- IPOBOJUTH PACUEThI 10 TEPMOXUMHUYECKUM ypaBHEHUAM peakuuii (VY 3);
- Ipe/ICKa3bIBaTh TEPMOJIMHAMUYECKYIO BO3MOKHOCTh IIPOTEKAHUS XUMUYECKUX peakuuil (Y4);
- pemath pacuetHble 3a1aun (YS5).
Baanern:
- HaBBIKaMH PalOTHI C pacueTHhIMU (OPMYJIaMH, PellaTh PACUETHBIE U SKCIEPUMEHTAIbHbBIC 3a/1a4H
o xumun (B1);
- cnocobaMy OpHEHTAalUUHd B NPO(ECCHOHATBHBIX HCTOYHUKAX HHGpoOpManuu (KypHalbl, CaWTHI,
oOpazoBarenbHbIe TopTaisl) (B2);
- cnoco0amM¥ MOJICTTMPOBAHUS YKCTIEpUMenTa 1o xumud (B3).

4.Conep:kanue ¥ CTPYKTYpa JUCHUIJIHHBI (MOLYJI51)
Tabnuya 1. Cooeparcanue oucyuniunvl (Mo0yJis)

dopmupyemas

Ne HaumenoBanue KOMIIETEHIIUSA OueHoynbie
Conep:xanue pa3aena (uacTh
pas3aena pasaena cpeacrsa

KOMIIETEeHIIMH)

1 Ctpoenue atoma CocraBHbIEC YaCTH aTOMA.
AToMHOE APO.
OcHoBHbIE
KOJIMYECTBEHHBIE

XapaKTepUCTUKU aToMma:
VK,

OIK-1 T,

JIP,
n3,
3

aTOMHas Macca, 3apsj
anpa. KBanToBO-
MEXaHUYEeCKas  MOJEINb
aroma. Ilepuonnueckun
3aKOH u CUCTEMA
AJIEMEHTOB H.N.
Menneneena,
AIIEKTPOHHBIE  (OPMYJIBI
aTOMOB Y MOHOB.

2 XuMn4eckas cBi3b | TUIIBI XMMHWYECKOW CBS3H. YK,
H KoBanentHast cBsi3b U  e€ OIIK-1 T,
MeKMOJIeKYJIsApHbIe | BUabl. CBONCTBA U CIIOCOOBI 3,
B3aMMO/l el CTBHA oOpa3zoBanus. OOMEHHBIN U 3
JIOHOPHO-AKIIENTOPHBIN
MEeXaHU3Mbl  00pa3oBaHUs
KOBAJICHTHOMU CBSI3H.
OcHoBHbIE MIOJIO’KEHHUS
METOJIa BAJEHTHBIX CBA3EH
(MBC). OCHOBHBIE
XapaKTEPUCTUKHU




XHUMHUYECKOU CBSI3M - JJIMHA,
HAaIMpaBJIECHHOCTb U DHEPTHUSl.
Kparnocts CBSI3H.
BanentHsbie yrisl.
['mOpumusammss  aTOMHBIX
opOuTaneil. Turnbr
rudopuausanua. o- U T-
CBSI3U. Meton
MOJICKYJIIPHBIX ~ OopOuTanen
(MO JIKAO). OcHoBHBIE
nojioxkeHus meroga MO.
HoHEL. Honnas CBSI3b.
CpoiicTBa HOHHOH CBS3H.
[Tonspu3auust MOHOB M MX
MOJISIPU3YIOIIEE  JICHCTBHE.
Bnusaue 3tux (hakTopoB Ha
CBOICTBA BEIIECTB.
Mertanauueckas CBSI3b.
Mertansl. ITonstue 0
30HHOM TEOpUU TBEPIOIO
Tena. Bonoponnas cBsizp
u ee OCOOCHHOCTH.
MexmoutekyinspHas u
BHYTPHUMOJIEKYJISIpHAs
BOJIOPO/IHBIC CBSI3H.
Bnusinue BogopoHO# CBS3U
Ha CBOMCTBA BEIIECTB.
AToMHas1, HOHHAs,
MOJICKYJISIpHAs i
METaJUIMYECKUE  PEIIETKHU.
3aBHCHMOCTD CBOICTB
KPUCTAJUIMYECKUX BELIECTB
OT THIA XUMHUYSCKOH CBS3U.
MexMOoIeKyIIsIpHOe
B3aHMMOJICHCTBUE.
OpueHTanmoHHoe,
WHyKTUBHOE u
JIMCTIEPCUOHHOE
B3aNMOJEHCTBHE.

DIeMEeHThI
XHMHYEeCKOM
TEePMOAMHAMHUKH

BuyTpennss  oHeprus
DHTAJIBIIUS CHCTEM.

IlepBbIit 3aKOH
TEPMOJNHAMUKHU.

TenmoBoi s dexr
XAMHYECKON peaKuuii.

DK30- U JHIOTEPMHUYECKHE

OIIK-1

YK,

13




peaxiuu.
TepMoxumMHuueckue
ypaBHeHusA. 3akoH ['ecca u
CJIEJICTBUE U3 HETO.
[TonsiTrie 00 SHTpONUU.

OHTponus u
MIEPUOUYECKUI 3aKOH.
[Tonsatuss 00  sHepruu
['n66ca o0pa3oBaHuUs
BELIECTB, KaK MeEpbI
PEaKIMOHHON CIIOCOOHOCTH.
OHTAIBIUIHBINA u
SHTPONUUHBIN (bakTopsI
MPOLIECCOB. Kpurepuit
CaMOIIPU3BOJIBHOIO

MMPOTCKAHUA XUMHNYCCKUX
peakuuii B HM300apHO-
U30TEPMHUYECKHX YCIOBUSX.

Xumuueckas
KHHETHKA H
XMMHYECKoe
paBHOBecHe

Ckopoctb peaxkuuu.
CxopocTb peakuuu B
TOMOT'€HHBIX u
IeTEPOreHHBIX CUCTEMAX.

@akTOphl, BIUAIOIINEC
Ha CKOPOCTb XUMHYECKHX

peakuuii. 3aBUCUMOCTh
CKOpOCTH XUMHUYECKHUX
peakuuii OT KOHILIEHTPalUU
pearupyroummx BEIIECTB.
3akoH  JeHcTBHS  Macc.
Koncranra CKOpPOCTH
peakuuu U ee (U3NYECKUui
CMBICII. 3aBUCHUMOCTD
CKOPOCTH XUMHYECKON

peakuuu OT TeMIepaTyphl.
[TpaBuno Baut — Todda,

TEeMIIEpaTypHbIN
KodpurmeHT CKOpPOCTH
peakuuu.

[IpencraBnenue 0
TEOPUHU AKTUBHBIX
CTOJIKHOBEHUH. OHeprus
AKTHBALINN .

3aBUCHMOCTb CKOpPOCTH
XUMHUYECKOH peaknuun OT
TEMIICPATYPHI, OHEpIrun
aKTHUBalluu u OHTPOITNHU

OIIK-1

YK,

JIP,
113,
13




aKTUBAaIlUU. YpaBHeHue
Appennyca.

Karamms.
Karanutuueckue peaknuu.
Ocob0eHHOCTH
KaTAINTHYSCKUX
MPOIIECCOB.

Teopust TOMOIr€HHOrO U
FeTEPOreHHOTr0  Karaju3a.
ABTOKaTaAIN3.
DepMEHTATUBHBIA KaTaju3.
KncnoTHO-0CHOBHOM
karanmu3. Karamuzatopsl u
WHTUOUTOPHI.

XuMU4IecKoe
paBHOBeECHE
HeoOpaTtumelie 1 oOpaTtumeie
XUMHYECKHE MIPOIIECCHI.
HctuHHBIE W Kaxyluecs
paBHOBecHs. ['oMoreHHbIe U
TeTEPOrCHHBIC PABHOBECHSI.

Koncranra paBHOBECHS.
PaBHOBeCHBII BBIXO/T
MPOAYKTOB peakuum.
Bnusnue Pa3IM4HbIX

(GakTOpoB Ha XHMHUYECKOE
paBHoBecue. Ilpunnun Jle—
[Tarense.

PacrBopbI.
AUCIEPCHbIE
CHCTEMBI

HcTuHHBIE  pacTBOPHI.
Knaccugukanus pactBopos.
ITpoueccsl,
COIPOBOXKIAIOIINE
o0pa3oBaHHE  pPacTBOPOB.
Teopus pacTBOpOB.
ConbBartauus. PactBopenue
Kak  (U3UKO-XMMHUYECKHM
nporiecc. dusnyeckas
Teopus pacTtBopoB. [loHsTHE
00 wuIeanbHOM pacTBOpeE.

CrniocoOsl BBIpaXEHUS
KOHIICHTPAIIUN PaCTBOPOB.
PactBopuMOCTS.
3aKOHOMEPHOCTH
pacTBOPUMOCTH  Tra3oB B
KHUJIKOCTSIX, JIBYX
AKHUJIKOCTEH, TBEPJIBIX

BCIICCTB B KHUIOKOCTAX.

OIIK-1

VK,

JIP,
3,
13




3akon ['enpu. Binusinue Ha
pacTBOPUMOCTb  MPHUPOIBI
KOMIIOHEHTOB,
TEMIEpaTypbl U JaBIICHUS.
[lepexpucrannuzanuu u
DKCTPaKLHA.
Pazb6aBnenubie

PacTBOPBI HEAIEKTPOIUTOB.

OcMmoTHnyeckoe
JIaBJICHUE. YpaBHeHue
Bant-T'ododa. OOparHbIi
oCMoC. JaBiaeHnue

HACBHIIIEHHOTO Tapa  Haj
pacTtBopoM. 3akoH Payms.
TemmepaTypbl KHWIEHUS U

KPUCTATU3AIUH.
Kpunockonus u
H0YIITHOCKOTIHS.
JucrniepcHble CHCTEMBI.
Knaccudukamms
JMCTIEPCHBIX CHCTEM.

CycneHsun Uu  3MYJIbCHUH.
Komnongueie PacTBOPBL.
VY CTONYMBOCTh KOJIJIOWIHBIX
pPacTBOPOB. Crpoenue
KOJUIOMJTHOM  4acTULbl U
munemsl. JlnopunbHele u
11o¢poOHbIE KOJUIOUIBI.
3omu u renu. Ilentuzanus,
KOaryJsiusi, ceIMMEHTalHs
koutonioB.  Kommonansie
pacTBOpel B TpUPOAE U
TEXHUKE. CopOuust u
COpOIIMOHHBIE  MPOIIECCHI.
Xpomarorpadus




DJIeKTPOXMMHYECKHE
NMPOoLecchl. DJIeKTPOJIM3.
Koppo3us merasuion

BaxHeiime okucauTenu u
BOCcTaHOBUTENU. MI3MeHeHne
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
CBOMCTB BEILIECTB B COOTBETCTBHUHU C
MIOJIO)KEHUEM DJIEMEHTOB B IPYIINaxX U
nepuoaax. CTerneHb OKUCICHHUS.

Krnaccudukanus OKuCIUTETHHO-
BOCCTAHOBUTEIIBHBIX peakuuii. THIbl
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIUi.

OcCHOBHBIE METO/IbI COCTABIICHUS
ypaBHenuii OBP.

Bnusinue Temnepatypsl,

KOHIICHTPALUU PEAreHTOB, UX IPUPOIBI,
Cpelbl ¥ IPYTUX yCIOBUN Ha
nporexkanue OBP.

VYpasuenue HepHcra.
OKXUCIINTEITFHO-BOCCTAHOBUTEILHBIN
noteHyan. Hanpapiienue nmpoTekanus
OKHCJINTENHHO-BOCCTAHOBUTENLHBIX
peakuuii. OKUCIUTEIBHO-
BOCCTAHOBUTECJILHBIM YKBUBAJICHT.

OBP kak UCTOYHMK 3arps3HEHUS
cpenbl. Mcnonb3oBanue OBP mis
OYHCTKHU CTOYHBIX BOJ,
o0e33apaxuBaHus BO31yXa U BOJBbI,
00e3BpeKUBaHMSI TOKCHHOB.
PaBHOBecue Ha rpaHuLe MeTaI —
pacTBOp. DJIEKTPOIHBII IOTECHIHMAIL.
BoxoponHslii 511€KTpo CpaBHEHMUS.
Psn nanpsbxenuit, paxTopsl,
ONPEIEIAIONINE ITOJIOKEHNE METalIa
B psIly HANPSKEHUM. XHWMHYECKUE
HMCTOYHUMKH IEKTPUYECKOrO TOKA.
I"anpBaHNMYECKHE DIIEMEHTBHI.
CrangapTHbIe TOTEHIIUAIBI
OKHUCIIUTENEN U BOCCTAHOBUTEIIEH.
DNeKTpoABMKYIIas CUia
raJIbBAaHUYECKOTO AJieMeHTa. Pacuer
n3MeHeHus sHepruu ['ub0ca B
peakuusix. 3aBUCUMOCTb
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
MIOTEHIMAJIOB OT KOHLIEHTpaluu
peareHToB. YpaBHeHue HepHera.

AKKYMYJISTOPBI M Cyxue OaTapeu.
3akonbl Dapanes. DneKTponu3

OIIK-1

YK,
JIP,
113,

13
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pacriaBoB U BOJIHBIX PAaCTBOPOB
anekTponutoB. KaTonHbie U aHOIHBIE
npoueccsl. [lorenuuan paznoxeHus.
SIBneHue nepeHanpsKeHus.
[IpakTuueckoe 3HaYeHHE
3JIEKTPOJIN3a.

3HeKTpOJ’IH3'I/ICTO‘-IHI/IK BbIACIICHU S
AAOBUTHIX U YAYIIMBBIX I'a30B,
o0pa3oBaHME arpeCCUBHBIX CPE/I.
Koppo3usi MeTassioB ¥ METO/IbI 3aIUThI
OT Hee. DJIEKTPOXUMHUUECKass KOPPO3HsI
KaK 3arpsi3HUTEIb CPEIbl OOMTAHHUS.
OCHOBHBIE METO/IbI 3AIUTHI OT

KOPPO3HUH.
Xumus 3JIEMEHTOB- Bomopon. OneMmeHThl mepBod U JIP,
HEMeTa/UI0B BTOpOH rpyII. Onementsl | OIIK-1 | YK,
MOATPYIIIBI oopa. OneMEeHTbI T,
noarpymnmnel  ¢rTopa.  DJIEMEHTHI 13
MOATPYIIBI KUCIOPOJA. DIEMEHTHI
MOATPYIIIBI KPEMHHUSL.
OO0mue cBOMCTBA METAJLJIOB dusnueckue cBOMCTBa METAJLJIOB.
u  cmaasoB. Iloayuenme |  Xumuueckue cBoiicTsa meTamios, ux | OIK-1 | JIP,
MeTaJVI0B. Jlerkue BOCCTaHOBUTEJbHAs CTIOCOOHOCTb. YK,
KOHCTPYKIHOHHbIE METAJLJIbI B3aumoeiicTBue pa3sInIHbIX T,
METaIoB APYT ¢ Apyrom. dusuko- A3

XUMUYECKUN aHATTN3 METAJTNYECKUX
crutaBoB. IHTEpMeTamnueckue
COEMHEHUS U TBEPABIE PACTBOPHI
MeTaioB. Mcnonb3oBanne
METAJUIMYECKUX CIUIABOB U MOKPBITHI
B TexHUKe. PactipocTpanenue u
(hOpMBbI HAXOXKJECHUS METAJUIMYECKUX
3JIEMEHTOB B npupoje. M3Bneuenue
MeTa/uioB U3 pya. OCHOBHBIE METOIBI
BOCCTAHOBJICHHS METAJIIOB.
ONEKTPOIUTHUECKOE
paduHupoBaHue. 30HHA MJIaBKa.

[IpoGnema nerkux KOHCTPYKIIMOHHBIX
MatepuaiaoB. Marauii u  OepuyUIMiA.
Amomunmii.  Tutan.  OcoOeHHOCTH
CBOWCTB MarHus, OCpUIUIHsI, aTFOMUHUS
W TWUTaHA, HAXOXJICHHE B TPHUPOJE,
BBIJICJICHHE B CBOOOJHOM BHJIE€ M B BHJIC
coequHeHui. Mcronp3oBaHUE JIETKHX
METAJJIOB B TEXHUKE.

Xumus d-3y1eMeHTOB

[Moarpynna BaHaJus1:CBOMCTBA,
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MOJy4YeHUE W MpUMeHeHHne. BaxkHeimue
COCIUHEHUS  BaHaaus, HUOOUS U
TaHTaja. OKuCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE u KHUCJIOTHO-
OCHOBHBIE CBOMICTBAa IMPOCTBIX BEILECTB,
OKCHJIOB H TUAPOKCUIAOB. Meauko-
OHMoJIOruYecKasi poJib 3TUX JJIEMEHTOB U
ux coenuHeHud. IIpoOreMbl 3KOIOTHU.
[Moarpynma Xpoma: Oobmas
xapakrepucTtuka. Ilomydyenue, coiicTBa
u IIPUMEHEHUE. OKuCIUTENBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA
COCMHEHHUIA. KuciaoTHo-0CHOBHBIE
CBOMCTBA MPOCTHIX BEIIECTB, OKCUIOB U
TUAPOKCHJIOB.

[Moarpynna Maprasiia: O6mmas
xapakrepucTtuka. I[lomydyenue, coiicTBa
u IIPUMEHEHUE. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOICTBA.
KucnotHo-ocHOBHBIE CBOMCTBA MPOCTHIX
BEILIECTB, OKCHJAOB M THAPOKCHUJIOB.
Baxwneiimme coenunenus. Iloarpymnma
MEJIU: O6mmas XapaKTEePUCTHKA.
Baxwuerime coeTuHEHU.

[Moarpynma [UHKA! Oo6mas
XapAKTEPUCTHKA. [Tonyuenue 31
cBONCTBa. BakHenmme coeIMHEeHUs.
Kenezo, xobampT, HHUKeAL: OOmas
XapaKTEepUCTHUKAa METAJUIOB CEMENCTBA M
ux coenuHeHuil. OcobOeHHOCTH UX
CBOMCTB, OKHMCJIUTEIBHO-
BOCCTAHOBUTEIHHBIE CBOMCTBA
COeIMHEHUI MeTaioB. HaxoxeHue B
MIPUPO/IE, BBIJICTICHUE B CBOOOIHOM BHJIC
Y UCIOJIb30BAaHUE B TEXHUKE.

OIIK-1

JIP,
113,
YK,

13

10

DJIEeMEHTBI OPraHUu4ecKoi
XUMHH

[Tonatuss 006 opraHM4ecKux MHOJIMMEpax
u onuroMmepax. MeToapl CHUHTE3a H
OCOOCHHOCTH BHYTPEHHErO CTPOEHHS U
(U3UKO-XMMHYECKHE CBOMCTBA
IIOJIUMEPOB. KoHcTpyknmonHsie
miactuyeckue  maccbl.  [lonumepHsbie
MOKPBITHUS U KIIEH.

HOHI/IMepI/ISaHI/IOHHHC CMOJIBI,
ITOJIMOTUJIICH, MOJIMITPOITUIICH,
MOJIMCTUPOJI, Te(b.IIOH,

MMOJIMBUHUIIXJIOPH A, IMMOJIMAKPHJIIATHhI,

OIIK-1

13,
VK,

3




KayqyKH;

[onmukoHIEHCATMOHHBIE CMOJTBIL:
dbenonpopmanpaerua, MOIUdIUPHBIC
cMoyibl  (71aBcaH),  IMOJUAMHUIHBIC

CMOJTBI (KaIrlpoH, SHAHT, aHU.).

4. 2. Cmpykmypa oucyuniunbsl

Obwas mpyooemkocms Oucyuniunsl cocmasisem 4 3auemmusvie eounuywl (144 uaca)

Bun paGotsr 00
OO0mas Tpy10eMKOCTh 144
KonrakTHasi pabora: 51
Jexyuu (J1) 17
Ipaxmuueckue 3anamus (113) 17
Jlabopamopuwie pabomut (JIP) 17
CamocroniTesbnas padora (CP): 66
Kypcosoii mpoexT (KII), kypcoBas

pabora (KP)

Pacuerno-rpadpuueckoe 3aganue (PI'3)

Pedepar (P) 10
Occe (D)

CamocTosTebHOE U3YYCHHUE Pa3JIeiiOB 30
Konrponbnas padota (K) 11
CamomnoaroroBka (mpopadboTka u 15

MIOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
Marepuaia y4eOHMKOB U yu4eOHBIX
0CcOOMii, MOATrOTOBKA K JTaOOPATOPHBIM
U TIPAKTUYECKUM 3aHATUSAM,
KOJIJIOKBUYMaM, pPyOeKHOMY KOHTPOJIIO

U T.J.),
KonTtpoJasn 27
Bua uTorosoro KOHTpoJIA (3auer, DK3aMeH

IK3aMeEH)




4.3. Jlexyuonmnvie 3aHamus

Ne
I

Tema

Beenenune. Ctpoenue aroma. [lepuoandeckuil 3aK0H U IepuoguvecKasi CHCTEMA 3JIEMEH-
toB J{.M.MenneneeBa. Xumuueckasi CBsi3b U CTPOCHUE MOJIEKYIL.

Oueprerudeckre 3pHEeKTbl XUMUYECKUX peakiuii. BHyTpeHHSAs Heprus U SHTAJIbIUS.
Tepmoxumus. 3akoH ['ecca. Termota oOpa3oBaHuss XUMHYECKUX coeauHeHui. [lonsaTue 06
SHTpONHH U dHepruu ['ndoca.

CKOpOCTh XMMHYECKUX pEaKIMi, BIUSHHEC Ha HEe Pa3IMYHBIX (PAaKTOPOB. DHEPrus
AaKTUBALlMM XUMHUYECKOW peakuuu. KaTanums3 roMOreHHbli M reTepOreHHbId. XUMHUYECKOE
paBHOBeCHE B TOMOIeHHBIX peakiusax. [Ipunnun Jle-lllarense, cMeleHre paBHOBECHS.

Boma. JKectkocts Bombsl. OOmme CBOHCTBA PAacTBOPOB.  DJIEKTPOIUTHUECKAsS
muccounanusa. I'mppomus coseit. PactBopumocts. OcMmoc. [laBneHue mnapa pacTBOPOB.
3aMep3aHue U KUIIEHUE PaCTBOPOB.

JlucriepcHbIe CUCTEMBI, HX KJIACCH(UKAIUS 110 CTETICHH TUCIIEPCHOCTH B arperaTHOMY
cocrosiHuto. Kosnmouauele pactBopsl. KonmongHoe cocrosinue Bemectsa. CriocoOsl moity-
YEeHUsI KOJUIOUAHBIX PACTBOPOB. AJICOPOLIMS B KOJUIOMAHBIX pacTBOpax, oOpazoBaHue
MULEIUIBL. DJIEKTPUUYECKUM 3apsii KOJUIOUIHBIX yacTull. Koarynsuus KoJIJIOu10B.

OcHoBbI 3i1eKTpoXUMHUHU. OKHUCIUTEIBbHO-BOCCTAHOBUTEIIbHBIE DPEAKIUU. XHMHUYECKUE
HUCTOYHHUKHN SHCKTpPI‘ICCKOfI OHCPIUH. BHGKTPOIIHI)IC IIOTCHI U AJIBI. 3JI€KTpOJII/I3 1 3aKOHBI
IIEKTPONIN3A. DIEKTPOJIU3 B MPOMBINUIEHHOCTH. Metamnsl. Ctpoenue, cBoiicTBa. CruiaBbl.
Koppo3sus meramios

OO6mue cBoiicTBa MeTaiioB U ciiaBoB. [lonyuenne metanos. Jlerkue
KOHCTPYKLIMOHHBIE METAJUIbI

Xumus d-7eMeHTOB. XUMHS DJIEMEHTOB-HEMETAIIIIOB

OCHOBHBIE  TIOHATHS ~ OPraHUMYECKOM  XMMHH,  HUCIOJIB3yeMble B  XUMHUHU
BBICOKOMOIIEKYIISIpHBIX ~ coeauHeHnit  (BMC).  BbicokomomnekynspHble  COCOMHEHHS.
OcCHOBHBIE TOHATHSI, CIIOCOOBI ToydeHusi. CBONCTBAa MOJUMEPOB U UX HUCIOJIB30BAHHUE B

CTPOUTECIILCTBC.

4.4. [Ipaxmuueckue 3aHAMUSA (CEMUHAPCKUe 3AHAMUSL)

Ne

pa3nesia pa3nesa

HaumenoBanue
Coaep:xanue pasgesa

1

Crpoenne aroma ATomHOe 51p0. OCHOBHBIE KOJIMUECTBEHHBIE XapaKTEPUCTUKHI
aToMa: aTOMHas Macca, 3aps sapa. KBantroBomexaHuueckas
Mozenb aroMa. [lepronyuecknii 3aK0OH U CUCTEMA JIIEMEHTOB
J.W. MenneneeBa, 3JIeKTpOHHBIE (DOPMYIIBI aTOMOB M HOHOB.

Xumuueckasi cBsi3b M | TuUnbsl XumMuueckoil cBszu. KoBaneHTHas cBsi3b M €€ BHIBL
Me:kMoJiekyaspHble | CBolicTBa M crocoObl oOpa3zoBaHus. OOMEHHBIH M JJOHOPHO-
B3aHMMO/IeliCTBHS aKIENTOPHBIH MeXaHU3Mbl 00pa30BaHMs KOBAJICHTHOW CBS3U.
OcHOBHbIE TOJNOXKEHHUS] MeTona BaneHTHbIX cBszeir (MBC).
OCHOBHBIE XapaKTEPUCTHKH XHMHUYECKOH CBSI3M - JUIMHA,
HaNpaBICHHOCTh W dHeprus. KparHocTs cBsizu. BaneHTHBIC

YTJIBL.




['ubpuau3anus aToOMHBIX opOuTaneil. TUIbl rHOpUIN3aUH. G-
u 7- cBsizu.Meron MonekyispHeix opOutaneit (MO JIKAO).
OcHoBHble nonoxenus merona MO.

DJIeMEeHTHhI
XHMHYECKOM
TEePMOAMHAMUKHU

DK30- W DHIOTEPMHYECKHE pEaKIMH. |epMOXUMHUYECKHE
ypaBHeHHs. 3aKOoH ['ecca u ciencTBue U3 Hero.

[TonsiTHE 00 SHTPONUU. DHTPOIUS U IEPUOTUICCKUAN 3aKOH.
[TonsTus 06 snepruu I'm66ca oOpazoBaHUs BEIIECTB, KAK MEPhI
PEaKIMOHHON CIIOCOOHOCTH. DHTAIBIUUHBIA U SHTPOIHHHBIHA
¢akTopsl mpoueccoB. Kpurepuii caMonpoun3BoIbHOTO
MPOTEKaHHUsI XMMUYECKHUX PeaKkiiii B n300apHO-
M30TEPMHUECKUX YCIOBUAX

XumMuyeckas
KHHETHKA U
XHMHYECKOe
paBHOBecHe

Ckopocts peakuuu. CKOpOCTb pPEAKLUMM B TOMOICHHBIX U
TeTEPOreHHBIX CUCTEMAX.

@DaxTopel, BIMAKIIAE HAa CKOPOCTh XHMHUYECKHUX PEaKLHH.
3aBUCHUMOCTb  CKOPOCTH XUMHYECKHX  pEakuMid  OT
KOHLEHTPALUU Pearupyroninux BEUIecTB. 3aKOH JEHCTBUS Macc.
Koncranta ckopoctu peaknuum U €€ (PU3MYECKH CMBICIL.
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATYPHl.
[IpaBuno Bant — Todda, Temmeparypubiii Kod(hPUIHEHT
CKOPOCTH pEeaKLUu.

[IpencraBineHre 0 TEOPUM aKTHBHBIX CTOJIKHOBEHHMH. DHEprus
aKTUBALIUU .

3aBHCUMOCTb CKOPOCTH XMMHYECKON PEAaKIIMK OT TEMIIEPATYpBI,
SHEPruu aKTUBALlUM M DJHTPONMM AaKTUBALMU. YPpaBHEHUE
AppeHnnyca.

PacTBOpbI.

Knaccugpukauus pactBopoB. Teopust pactBopoB. CrocoObl
BBIPQ)KEHUS KOHLIEHTPAIIMU PACTBOPOB.

PactBopuMOCTh. 3aKOHOMEPHOCTHM pPACTBOPUMOCTH Ta30B B
KHUJIKOCTSIX, IBYX KHJIKOCTEH, TBEPJIbIX BELIECTB B KUAKOCTSIX.
3akoH I'enpu. BausHue Ha pacTBOPUMOCTH  MPUPOBI
KOMIIOHEHTOB, TeMIepaTypsl u JTaBJICHUSL.
[Iepexpucramumsanuy 1 SKCTPaKIIHSL.

Paz0aBiieHHBIE paCTBOPHI HEANEKTPOIUTOB.

Ocmotunueckoe nasnenue. YpasHenue Bant-I'opda. ObpaTHbIi
ocMoc. J[aBIeHHME HACBHIIEHHOIO Iapa HaJl pPacTBOPOM. 3aKOH
Payna.  TemmepaTypsl ~ KMIEHHS W KpPHCTaJIM3alUH.
Kpuockonus u 30yminockomnus.

DVIEKTPOXHMHYECKHE
npouecchl.
DIeKTPOJIM3.
Koppo3us meraiios

Baxueiine OKUCIUTENM W BOCCTAHOBUTENU. [I3MeHeHue
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ CBOMCTB  BEIIECTB B
COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Tpynmax u
nepuojax. CTeneHb OKUCICHUS.

Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIBHBIX pPEaKLIUM.
OcHOBHBIE METO/IBI COCTaBIICHUs ypaBHeHH OBP.

BnusHue teMmeparypbl, KOHLIEHTPAllUM pPEareHToB, HX
IIPUPO/BI, CPEABI U IPYTUX yciaoBui Ha npotekanue OBP.
VYpaBuenne Heprcra.  OKuCINTENBHO-BOCCTAaHOBUTEIBHBIN
noreHuuan.  HampasiieHne  NpPOTEKaHHUs ~ OKUCIHUTEIBHO-
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BOCCTAaHOBUTEILHEIX peaKuuii. OKHCIIUTENBHO-
BOCCTAaHOBUTEJILHBIA DKBUBAJICHT.

OBP kak uctouyHuK 3arps3HeHus cpenl. McnonszoBanue OBP
JUISL OYMCTKHU CTOYHBIX BOJ, 00€33apakHBaHMs BO3yXa U BOJBbI,
00e3BpexnBaHUSI TOKCMHOB. PaBHOBecHe Ha TpaHUIe METall —
pacTBOp. DJEKTPOAHBIA MOTeHUHAN. BomopomHblil 37eKTpos
cpaBHeHMs. Psn HanpsbkeHHH, (QaKTOpbI, ONPENeNIOIue
MIOJIOKEHHUE MeTajula B PsAy HanpspKeHWM.  XUMHUYECKHE
HUCTOYHUKHU JJIEKTPUYECKOTO TOKA. ['albBaHUYECKHUE DIIEMEHTHI.
CranzmapTHble NOTEHLHMAJIBI OKUCIUTENEH U BOCCTAHOBHUTEIIEH.
DNEeKTpOABMKYILAs CUila rajlbBaHUYECKOro ayeMmeHTa. Pacuer
M3MeHeHus »sHepruu [ub6bca B peaknusx. 3aBUCUMOCTh
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX MOTEHINAJIOB oT

KOHLIEHTpalLluu peareHToB. Y paBHeHue HepHcera.

OO6uue cBoiicTBa ®uU3NYECKUE CBOKMCTBA METAIIIOB. XMUMHUYECKHE CBOMCTBA
MeTaJLI0B U METaJIJIOB, UX BOCCTAHOBUTEJIbHASL CIOCOOHOCTD.
criaBoB. [lonydyenne | B3anmonencTeue pa3anyHbIX METALUIOB IPYT C IPYTOM.
MeTaJJIOB. OU3HKO-XMMHUYECKHUI aHAIN3 METAINIMYECKUX CIUIABOB.
HNHTepMeTaminueckue COeIMHEHNS U TBEP/IbIE paCTBOPBI
MeTauioB. Mcnonb30BaHNe METAIUIMYECKUX CIUIABOB U
MOKPBITUH B TexHUKE. PacipocTpanenue u popmbl HaX 0K ICHUS
METAJINYECKUX JIEMEHTOB B npupo/e. M3BieueHne Meramion
u3 pya. OCHOBHBIE METO/1bl BOCCTAHOBJICHUSI METAJIJIOB.
DneKTpoauTHYeCKOoe padUHUPOBaHNE. 30HHAS TIABKA.

4.5. JlabopamopHvle pabomsi

No TEMBI JIABOPATOPHbBIX 3AHATUI
1 Ornpezenienre MOJIEKYJISIPHOW MacChl YIIIEKUCIIOTO rasa.
2 Omnpenenenne MoJIIPHONW Macchl SKBUBAJIEHTa METaJLIaA.
3 CKOpOoCTh XUMUYECKUX PEAKIIMU U (HhaKTOPHI BIMSIONTNE HA Hee. [ OMOreHHbIN 1
TeTEePOreHHBIN KaTalnus.
4 DIEKTPONUTHYECKAs AUCCOLMALNS. DIEKTPOIIHU3.
5 OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
6 Xumnueckue cBoiicTBa Metamuio. Kopposusi.
7 XUMHYECKUE CBOMCTBA raJIOT€HOB
8 bop, antomuHuii, UX COETMHEHUS, CBOKCTBA.
9 Yrnepon, KpeMHUH, UX COCIUHEHUS U CBOMCTBA.
10 O5noBoO, CBUHEII, UX COCTMHEHHUS U CBOMCTBA.
11 CBoiicTBa ITMHKA U KaJMHSI, ©X OKCHUIOB ¥ THIPOKCHIOB.
12 Marnuii, MeJib, IX COCAUHEHHUS M CBOMCTBA.
13 Xpom, ero COeIMHEHUS ¥ CBOMCTBA.
14 Mapraseri, ero COeAIUHEHHs U CBOMCTBA.
15 ’Kenes3o, ero coequHEHUS U CBOMCTBA.
16 Ko06aneT ¥ HUKEJb, X COEAUHEHUS U CBOMCTBA
17 Kucnopoacoaepxaniue opraHu4ecKue COeTMHESHMS




4.6. CamocmosamenvHoe usyyenue pazoenos OUCYUNIUHb

Ne
paszzena

BOHpOCH, BBIHOCHUMBIC Ha CAMOCTOATEIIBHOC U3YUYCHUC

1

KoBasienTHast cBsi3b U €€ Buabl. CBOMCTBA U criocoObl oOpazoBanus. OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA MEXaHU3MBI 00pPa30BaHUS KOBAJICHTHOW CBSI3H

Kpurepuii caMOnpon3BOIBHOTO MPOTEKAHUS XUMHUYECKUX PEAKUUid B HM300apHO-
U30TEPMUYECKUX YCIOBUSX

3akoH geiictBusi Macc. KoHCTaHTa CKOpPOCTH peakiuu U €€ (PU3HUYECKHA CMBICI.
3aBHCUMOCTh CKOPOCTH XMMHUYECKON peakiuu oT temreparypsl. [IpaBuno Bant —
I'odda, TemneparypHsiii k03P GUITUEHT CKOPOCTH PEAKIIHH.

Ocmotnyeckoe napneHue. YpaBuenue Bant-T'odda. Obpatsiii ocmoc. [laBieHue
HaCBILLIEHHOIO0 Mapa HaJ pacTtBopoM. 3akoH Paynsa. TemmepaTypbpl KUIEHHS H
KpucTayum3anuu. Kpuockomnus u 30yuTMOCKOIHSI.

YpaBHeHue Hepucra. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIN MOTEHLHAL.
HampaBrnenne  mpoTekaHuss  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUil.
OKUCINTENHEHO-BOCCTAHOBUTEIBHBINA SYKBUBAJICHT.

I/IHTepMeTaHHI/I‘leCKHe COCANHCHUA n TBEPALIC PacCTBOPLIL MCTAIJIOB.
Hcmonp30BaHne METAUNIMYSCKUX CINIABOB H HOKpI)ITI/Iﬁ B TGXHI/IKG.KepMeTLI n ux
HCIIOJIB30BaHHUEC

[IpobGnema Jierkux KOHCTPYKLUMOHHBIX MaTepuanaoB. MarHuii u Oepuiiuil.
Amomunuii. Tutan. OCOOEHHOCTH CBOMCTB MarHus, OCpUIUIMS, ATIOMUHHUS WU
TUTaHa, HaxXOXJEHHE B IPHUPOJE, BbLIEIEHUE B CBOOOAHOM BHJIE U B BHUJE
coequHeHui. Vcronp30BaHne JIETKUX METAJUIOB B TEXHHUKE.

[Toarpynmna xpoma: O0mas xapakrepuctuka. [lonydeHnue, cBoiicTBa U MpUMEHEHUE.
OKHUCIINTEIILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA COeOUHEHMI. KHCIOTHO-OCHOBHBIE
CBOWCTBA MPOCTHIX BEUIECTB, OKCUJOB U TUPOKCHJIOB.

5 OueHoyHble MaTepuHadbl JUIA TeKYLIero KOHTPOJSI  YyCIeBaeMOCTH

l'lpOMe)KYTO‘{HOﬁ aTrrecranmumn

quy PaBCH 3apsAn aApa U YUCJIO 3JICKTPOHOB B ATOMAX CJICAYIOUIUX 3JICMCHTOB: YIJTICPO C, cepa

5.1. OneHo4HbIe MATEPHAJIBI VIS TEKYIEr0 KOHTPOJIsSI YCIIeBAEMOCTH

3amauu:

u

3amaun pemaroTcs Ha MPaKTHYECKUX 3aHATHUAX M Ha KOHTPOJIBHBIX paboTax B paMKax
OaJIbHO-PEUTUHTOBBIX MEPOIIPUATHI. B paMKkax TeKyliero KOHTpoJis CTyJ€HT MOXeT Ha0path 27
O6amioB 3a pemeHue 3aaad (18 GamioB 3a TpU KOHTpOJbHBIE pabOThI B paMKax OallIbHO-
PEUTHUHIOBBIX MEPONPUATHI U 10 3 Oayiia B KaXAbl pyOEKHBIM MPOMEXYTOK Ha MPaKTUYECKUX
3aHATHUAX). bamibl mpocTaBisOTCsS B 3aBUCMMOCTH OT MPOLIEHTa BBINOJIHEHUs 3ajaud. THUIOBbIE
3a/1a4y IPUBOASATCS HUXKE.

3amadue 1;

S, menp Cu, 6apuii Ba, cepebpo Ag?
e HazoBure 21eMeHT, B sJpe aTOMa KOTOPOTO COAepKUTCs 11 MpoTOHOB.
e HazoBure 211€MEHT, B aTOME KOTOPOTO COACPIKUTCS 26 IIEKTPOHOB.

. 155 11 2
Yemy paBHO YHCJIO HEHTPOHOB B aTOMaX CJICIYIOIIMX U30TOIOB: 5N, 9Sn, ®y?

e Hanummre CMMBOJIBI U30TOMOB 0JI0Ba, aTOMBI KOTOPBIX coaepxkat 66, 68, 69, 71, 72 HeiTpoHa.

e Omnpenenute MOJIEKYJISIPHYIO MacCy BOJIbI, MOJIEKYJIbl KOTOPOU coiepKaT TSXKENbIi H30TOI

BOJIOpPOJIa — AEUTEPHUN.
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DneMeHT MeJlb CYIIECTBYET B BUJE JBYX U30TOIIOB! %Cuu *Cn. Copepxanue B IpUPOAE
IepBOro n3orona paBHo 73 %, BToporo — 27 %. BeiuncauTe OTHOCUTENBHYIO aTOMHYIO Maccy
MEIH.

Uemy paBeH MOPSIKOBBIII HOMEp 3J€MEHTa, MaCCOBOE YMCIIO OJIHOTO M3 U30TOMOB KOTOPOIO
paBHO 31, a 4MCIO0 HEUTPOHOB paBHO 167

Snpo aroma HEKOTOPOTO 3JIEMEHTA COAEPKUT 31 HEUTPOH; YUCIIO ANEKTPOHOB B aTOME PaBHO 26.
HazoBute 351€eMeHT, H30TONOM KOTOPOTO SBJIAETCS AAHHBIN aTroM. HanuiuTe cuMBoI 3TOrO0
M30TOIIa.

CKOJIBbKO 3JIEKTPOHOB M IPOTOHOB BXOAUT B COCTAaB aTOMA AJIEMEHTA, KOTOPbIN HaXOAUTCA: a) B 5-
M MepHuojie ¥ B T0004HOi noarpymnme VI rpymnmsr; 6) B 4-M nepuoje u B riaaBHo# noarpymme 111
rpyMmbI?

Uewm onpenenstorcss XMMUYECKUE CBOWCTBA 3JIEMEHTOB?

[TomuuHsieTcs u ABMXKEHUE 3JIEKTPOHA 3aKOHAM KJlaccuueckoi Mmexanuku? Kak Ha3piBaercs
paznen (pU3NKU, KOTOPBII U3y4yaeT IBUKEHIUE MUKPOYACTHUIL?

UTto Ha3pIBaeTCsi aTOMHOM OpOUTAIIBIO?

Urto xapakTepu3yeT riaaBHoe kBaHToBoe uncio? Kakue 3HaueHust oHo nmpuHumaet? Urto
Ha3bIBACTCS SHEPreTUYECKUM ypoBHEM? UeMy paBHO YHCIIO OpOHTaIel Ha JAHHOM
SHEPTEeTUYECKOM YPOBHE?

Uto Ha3bIBaeTCs AMEKTPOHHOU 000JI04KOM (3IEKTPOHHBIM ClIoeM)?

Uro xapakrepusyer nodouHoe (opOuTanbHoe) kBaHTOBOE unciao? Kakue 3HaueHus: OHO
MPUHUMAET JJI KKIOT0 SHEPTreTHUYECKOr0 yPOBHS?

Kakyro popmy uMeroT u Kak Ha3bIBaIOTCS OPOUTAIH, JIJIs1 KOTOPBIX MOOOYHOE KBAHTOBOE YHCIIO
paBHo: a) 0; 6) 1?

Kak HazpIBaroTcs opOouTany, st KOTOPBIX MOO0YHOE KBaHTOBOE YKMCIIO PaBHO: a) 2; 6) 3?7 YUro
TaKoe YHEPreTUYECKUH IO ypOBEHb?

UYeMy paBHO 4KCIIO TOJYPOBHEN Ha JAHHOM SHEPreTUYECKOM YpOBHE?

UYro xapakTepu3yeT MarHUTHOE KBaHTOBOE ynci0? Kakue 3HaueHns OHO NPUHUMAET IS
KaX/10T0 SHEPreTHYEeCKOro NoAypoBH:? UeMy paBHO 4nciIo opOuTaneil Ha 3HePreTHIECKOM
MOAYpOBHE?

YeM oTMyaroTCs APYT OT Apyra opoUTaNy, HaXOAAIIHUecss Ha OJTHOM IOypOBHE?

Yro xapakTepu3yeT CIMHOBOE KBAHTOBOE YU CIIO?

Kakue 3HaueHns OHO IpUHUMAET?

Kax ¢popmynupyercs npunnun [aynu?

Kakue 31eKkTpoHbl Ha3bIBalOTCA: a) CIAPEHHBIMU; 0) HeCTapEHHBIMU?

Kaxoii npuHIMn onpesenser NopsAI0K 3al0JHEHHs] aTOMHBIX opouTaieil anextponamu? Kak o
dopmynupyercs?

Yrto Takoe OCHOBHOE COCTOSIHME aToma?

B kaxoMm nopsiike 371€KTPOHBI 3aMIOJIHSIOT SHEPTETUUYECKHE TOLYPOBHU?

Yem onpenensercs 3HEPrus MOLypOBHsI coriacHo npasuily Kieukosckoro?

Kax ¢popmynupyercs npasuino ['ynaa?

UTO MOKa3bIBAIOT IEKTPOHHBIE (HOPMYJIIBI AaTOMOB?

UTo Moka3pIBaIOT ANEKTPOHHO-Tpadudeckue GopMyibl aTOMOB?

B aTomax Kakux 3J€MEHTOB ITPOUCXOIUT KIIPOCKOK AIIEKTPOHa» ¢ 4S- Ha 3d- moaypoBens? Uem
OH 00ycioBieH?

Kakoii Tun rubpuansanuu xapakrepeH aisi: a) kpemuus B SiCly; 6) maraust B MgBry; B)
amoMuHus B A1Br3? Hapucyiite cxeMbl nepeKkpbIBaHUS 3JIEKTPOHHBIX 00JIAKOB B TAHHBIX



Mouekynax. KakoBa reomerpudeckasi opma 3TUX MOJIeKy? SIBISFOTCS TU OHU TOJISIPHBIMU HITA
HEMOJIIPHBIMU?

e Kakue U3 crneayronmx MoKy SIBISIOTCS MOSIPHBIMU U Kakue — HenossipueiMu: OF,, MgBry,
PCls, BCl3, H2S, A1Br3? ITouemy?

e Mornekyna okcuna yraepona (IV) C0O, umeer nmunelinyto hopmy. CKOIBKO G- B T-CBA3EH B ATOU
Monekyie? Kakue amekTpoHHbIe 00J1aka aToMa yriepo/ia y4acTBYIOT B 00pa30BaHUU 3TUX
cBsazeit? SAsnsercs iu Monekya CO, MosIpHON UM HEMOJISIPHOM?

e Kakue u3 ciieyronmx peakiuii sBastoTCsl OKUCIUTEIbHO-BOCCTAHOBUTEILHBIMHU:

a) KOH + CuCl; — KC1 + Cu(OH);  6) KBr + Cl; — KC1 + Bry;

B) Fe(OH); — Fe,03 + H,0; r) Pb(NO3), — PO + NO, + 0O,?
3ananue 2:
e 3aKOHYHUTE YPaBHEHUS CICIYIOIIMX MPOIECCOB:
a) Al°-3e = B) N3-5¢ = 1) Bry + 2e =
6) S*®+8¢ = r) Fe + e = ¢) Mn*2 - 5e'=

Kaxkue 13 HUX SIBJISFOTCSI ITPOLIECCAMH BOCCTAHOBIICHUS?

e Kakue 13 ciaeayronmx BeUeCTB MOT'YT ObITh: a) TOJIbKO OKUCIIUTEISIMH; 0) TOIBKO
BOCCTAHOBUTEJISIMU; B) U OKUCIUTEIAMU, U BoccTaHoBuTesiMu: CrOs, MgsP2, Na,Cr04, SO,, K,
KNO,, LiCl04, KH, Fe, H,0,, (NH,4),S?

e VYKaXWUTE TUI KOXI0W U3 CACAYIOMMNX OKUCIUTEIFHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIL:

a) P+ KOH + H,0 — PH3 + KH2PO0y;

6) H,S03; + H,S — S + H,0; B) KC|03 — KC1 + KCIOQOy;

F) NH4NO; — N,0 + H,0; I[) Cu + HNO3z — CU(N03)2 + NO + H,0;

¢) AgNO; — Ag + NO; + 0y; x) Fe + Cl, — FeCls.

e MeTo/10M 3JIEKTPOHHOTrO 0ajaHca COCTaBbTE YPAaBHEHUSI OKHCIUTEIEHO-BOCCTAHOBUTEIHHBIX
peaKkIuii, KOTOPBIC MPOTEKAIOT 110 CXEMaM:

a) H,S + K,Cr,07 + H,S04 — S + CI’Q(SO4)3 + K,S04 + H,0

6) C + HNO3 — C0, + NO + H,0

B) MnO0, + NaBi0O3; + HNO; — HMnO0,4 + BiONO3 + NaNO3; + H,0

r) Nal + NalO; + H»,S0, — I, + Na,S04 + H,0

I[) Mg + HNO3 — Mgm()g)z + N0 + H,0

e) Pb0, + MnS04 + HNO; — PbSO0,4 + Pb(N03)2 + HMnO,4 + H,0

) KMn04 + NH3 — KNO3 + Mn0, + KOH + H,0

3) K>Cr,07 + HC104 + HI — CI‘(C104)3 + KC104 + I, + H,0

I/I) H,C,04 + KMn0; — C0, + K,C03 + Mn0, + H,0

I() CeH1205 + KMnO4 + H,S04 — C0, + MnS0,4 + K,S04 + H0

JIist KaskI0M peakuu YKaKUTE BEIIECTBO-OKHCIUTEND U BEIIECTBO-BOCCTAHOBUTEINb, MTPOIIECC
OKHCJICHUS ¥ TIPOLIECC BOCCTAHOBJICHUSI.

KounTtpoabnas padora
1) munoevie 3a0anusn Kk KOHmpoILHOU padome
1
1. ChopmynupoBaTh OCHOBHBIE I'a30BbI€ 3aKOHBI.
2.Macca 10 m® asora (H.y.) paBHa 1,25 1 -10"°kr. BeIYHCITHTE [TOTHOCTD 430Ta 110 BOZOpOLY U
BO3IyXY.
3. Bpiuucnure MOJSPHYIO Maccy SKBHUBaJIeHTa MeTajljla, €ClM B €ro XJOpHUAEe MaccoBasi JOJs
xjopa 79,78%, MonsipHas Macca SKBHBaJIeHTa Xjopa 35,451/Mob.
4. PaccunTaiiTe JJIMHY BOJIHBI AJIEKTPOHA, €CJIA CKOPOCTh JABUKEHHUS JIEKTPOHA PaBHA 2-10® m/c.
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5. Ckonpko cBoOOHBIX d -opOuTaneit cogepkutcs B aromax Sc, Ti, V?
Hanummre snekTpoHHbIe (OPMYIIBI aTOMOB 3THX JIEMEHTOB.
2
1. Ilpunuun ITaynu. [Ipasuno I'yaaa. 2 npasuna KiieukoBcKoro.
2. Macca 87-10°m° napa mnpu 62°C u nasienuit 1,01:10° Ila paBHa 0,24:10° kr. Boruncinre
MOJIEKYJIIPHYIO MacCy BEIIECTBA U Macca OJIHOM MOJIEKYJIbI BELIECTBA.
3. Bemuucnute momspHyto Maccy skBuBaneHta KHSO4 B cienyromux peakmmsax: KHSO+
BaCl, - BaSO 4 + KC1 + HCI
KHSO., + KOH = K,S0,4 + H,0.
1. Beruucaure suepruto (3B) Bo30yxaeHus d1eKTpoHa B aToMe Na, eClii maphbl ero
MOTJIONIAOT (POTOH C JUTMHOW BOJIHBI 4340- 100 M.
5.0HepreTnyeckoe COCTOSHUE BHEUIHEr0 OJJIGKTPOHA aTOMa OIUCBIBACTCSA CIEAYIOIUMU
3HaYeHUSIMU KBAaHTOBBIX unced: 1 — 3; | = 0; m; = 0. ATOMBI Kakux 3JE€MEHTOB HMEIOT TaKOH
annekTpoH? CocTaBbTe AIEKTPOHHBIE POPMYIIbI AaTOMOB ITHX JIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOM CBSI3H.
2. OnpenenuTe MOJSIPHYIO MACCy JIByXBaJIEHTHOTO METaslia, eCiIu 14,2-10° kr
OKcHJa 3Toro Metaya odpasytor 30,2 103 xr cynbdaTa MeTaia.
3.Boruncaure nnuny cBsazu C-Cl B CCL4 o cneayrommm TaHHbIM: JUTMHBI CBSI3El
C-C u CI1-C1 paBHbBI COOTBETCTBEHHO 1,54-10'10 u 1,99~10'10M.
4. Jlng atoMa € 3JIEKTPOHHOM CTPYKTYpOM 1822S%2P® Brmmmre B TaOJIMIly 3HAYEHUS YEThIPEX
KBaHTOBBIX YHCEI: I, |, m, mg OnpeneanTe KaKplid U3 AIEKTPOHOB B MapajlIeIbHOM COCTOSIHUU
Howmep anextpona ... 1234567
n..
1..
ms ...
ms ...
5. BbuucianTe cpeiHIO TUIOTHOCTh MO BOAOPOIY M MO BO3JYXY ra3oBOM cMecH, 0ObeMHBIE
noiiu ra3oB B kotopoit 1y1st CHy u CoHy paBHbI 52 11 48%
4
I. O6mee monsiTre o pactBopax. PactBopumocTts. [IpaBuno CeMeHYEHKO.
2.11pu cunrese ammuaka Ny + 3H, <-> 2NH3 paBHOBecre ycTaHOBWIIOCH IIPU
CJIEIYIONINX KOHIIEHTPAIUAX BEIIECTB (MOJIb/J):
Cnz2 =2,5; Cx2=1,6; Cnns = 3.,4. BerunciauTe KOHCTAaHTY PaBHOBECHSI 3TON
pPEAKIHUH U UCXOIHbIE KOHIeHTpaunu N2 u Hy.
3.B cocTossHMM paBHOBECHS CUCTEMBI
CO, + H, <->CO + H,O
pEaKIMOHHAs CMECh UMesia 00bEMHBIN COCTaB:
22% COo, 41 % Hy. 1 7% CO n 20% H,0.
Beruncnute Kp u Kc nis sroit peakuuu npu 1900K.
4. B xakoif macce BoJIbI ciietyeT pacTBOpuTh 30r Opomuaa Kaaust 1Sl TOTydeHUs
pacTBopa, B KoTopoit maccoBas nosst KBr paBaa 6%?
5
1. Pa3baBneHHBIC pacTBOPHI HEdNEeKTpoauToB. JlaBnenue napa. (1mu 3akon Paymns).
2. Beruucnute MossipHyto KoHueHTtpauuio KySO4, B 0,021 koTOpOoro coaepxkutcs 2,74
PacTBOPEHHOTO BEIIECTBA.
3. Hanmmure BeIpakeHHUsI KOHCTAHT PaBHOBECHS CIEAYIONIUX OOPATUMBIX PEaKIIUiA:



1 ) FesO4 + 4H, <-> 3Fe(T) + 4H20(r)
2)4HC1+02<->2H,0 + 2Cl1,
3)C + CO<->2CO0O
4.I1Ipu HEKOTOPOH TemIepaType KOHCTaHTa PaBHOBECHUS PEAKIUU
Hy+ Br<->2HBr pasna 1. Onpenenure coctaB paBHOBECHOW PEaKIMOHHOW CMECH, €CIU IS
peakiuu O0buTH B35THI 1MOs Hy 11 2 Mouts Bry.
Pegepar
3a mOArOTOBKY M 3amUTy pedepara CTYACHT MOXKET Habparh 6 6amioB (mo 2 6amia 3a TpH
KOHTPOJbHBIE PEUTHHTOBBIE TOUKH). [Ipu moaroroBke pedepara CTYIEHT JAOKEH O3HAKOMUTBCS C
OCHOBHOM W JIONOJHUTEIBHOM JMTEpaTypod, BKIIOYAs CIpPAaBOYHbIE MW3AAHUSA, 3apyOEKHbIE
MCTOYHUKHU, KOHCIIEKT OCHOBHBIX OJIO’KEHUH, TEPMUHOB, CBEACHUM, TPEOYIOLIUX IJIs 3alIOMUHAHUS
U SABISIOLIMXCS OCHOBOINOJAralomMMu B 3Toi Teme. HeobOXoauMo coOCTaBUTH aHHOTAIMH K
MPOYUTAHHBIM JIUTEPATYpHbIM HUcCTOYHUKaM. CTpyKTypy pedepara CTYIEHT OIpEAessieT caM.
OneHuBaHUE MPOBOJUTCS C YYETOM KOJIMYECTBA OOPaOOTAHHBIX JUTEPATYPHBIX HCTOYHHUKOB,
KadecTBa oopmiieHHs pedepara, OTBETa Ha BONPOCHI Mo pedepary. Temy mis pedepara CTyIeHT
MOJKET TIPEUIOKHUTH CaM, JIMOO BBIOPAThH U3 MIPEIOKCHHBIX.
1) nepeuenv mem peghepamos
HcTopust OTKPBITHS paJIHOAKTUBHBIX METAIIIIOB.
MeTtop1 KOH()OPMALIMOHHOTO aHAIH3A.
OcHOBHBIE TIOJIOKEHUSI TEOPHH TOMOXUMHUYECKUX PEAKIIHIA.
Koopaunanuonnas Teopust Bepuepa.
KoopauHanuonusie coelMHEeHUs ¢ OMOJIMTaH/IaMu.
TepMmoanHaMmuueckas U KuHeTuueckas ycronuusoctb KC.
CoBpeMeHHbIE TEOPUH PACTBOPOB.
buonornueckue GyHKIIMU OMOMETAIIIOB.
Kpuockomus. D0ymmockonusi. Bo3M0XHOCTH METOIOB.
Onektpodopes. Dnekrpoocmoc. [IpuMeHeHre Ha MpaKTHKE.
Hucnepcusie cuctembl. Kommonsl.
[TpocTpaHcTBEHHO-BpEeMEHHAasi caMOOpraHu3aIus B GU3NKO-XUMHUYECKUX CHCTEMax.
Teopust KpUCTATUTMYECKOTO MO TUTAHIOB.
MeToap1 TUCTIEPCHOHHOTO aHAIK3A.
Tect
B Tedyenme cemecTpa CTYIEHT MPOXOJUT MPOMEKYTOUHOE TECTHPOBAHUE IO TPEM TOUYKAM.
Kaxxnast peliTuHroBasi Touka oOlleHHMBaeTcss MakcuManbHO B 6 GamnoB (100% Beimonnenus 30
KOHTPOJIbHBIX 3a/1aHU).
Crynenrt, HabpaBmmii 92-100% moxydaer 6 6aminos; 67-91% - 5 6annos; 51-66%- 4 Ganna;
34-50% - 3 Gamna; 17-33%- 2 6amna; mo17% -1 6am.
1) munoevie mecmoswle 3a0anusn
1. CaMmonpou3BOIBHBIN paciiaj MOJIEKYJ paCTBOPEHHOTO (MHOT/IA - PACIUIaBIIEHHOTO) BEIIeCTBa
Ha KaTHOHBI M aHHOHBI HA3bIBACTCH. ..
-1 DJIEKTPOJTH30M
- MIOHHON TPOBOAUMOCTBIO
-: TOMOT€HHBIM KaTaJIn30M
+: SJIEKTPOIUTUYECKON TUCConanuein
I: T3 195 Tema 6-0-0
2. Mepoii 2IeKTpOTUTHIECKON TUCCOIHAIINH IEKTPOIUTA TIPUHATO CUUTATb...
+: CTENEHDb AUCCOLMANT
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-2 MOJISIDHYIO KOHLIEHTPAIUIO PacTBOpa

-: pH pactBopa

-: KOHCTaHTY THJIPOJIU3a

4.K CUJIbHBIM 3JIEKTPOJIUTaM OTHOCHUTCH...

+: XJIOpHU HATpUA

-: CEpHUCTas KUCII0Ta

-: cynbduT Kamus

-: YKCyCHasl KUCJIOTa

5. Uemy paBHa xoHientpainus noHoB H B pactBope KOH ¢ xornentparueii 0,01 moms/n mpu
YCIIOBUH, YTO TUIAPOKCH/I KISl MPOAUCCOLIMUPOBAI HAIIEJIO

+: 10-12 monw/n

-2 0,01 monw/1

-: 10-14 monw/n

-1 IOCKOJIbKY PacTBOP IIEIOYHOM, B HEM HE MOTYT MPUCYTCTBOBaTh HOHBI H+ (T. e. [H+] = 0)

6. Paccunraiite pH: a) constHON KUCIOTHI ¢ KoHIeHTparuei 0,1 Moib/i; 6) BOAHOTO pacTBOpa
THJIPOKCH/IA Kaliusl ¢ KOHIeHTpamnuen 1,0 MOJb/in, cunTas, 9To yKa3aHHBIC BEIIECTBA TUCCOIUUPYIOT
IIOJIHOCTBIO

-:a)7;0)7

+:a)1;0) 14

-2a)14;0) 0

-1a)2;0) 12

7. OprodocdopHas KUCIOTa IUCCOLMUPYET MO TPEM CTYIEHSIM, IPH 3TOM KOHCTAHTBI
JUCCOIMAIIY TI0 KAXKIO0W CTYIICHHU CBS3aHbl COOTHOIIICHUEM:

- K1> K2<K3

-1 K1<K2<K3

+: KI>K2>K3

- K1<K2>K3

8. CreneHns nucconuanuu cynbdara Hatpus B pactBope 100%, konuentpauus conu -0,4
MoIb/1. YeMy paBHBI KOHIICHTPAIIUN aHUOHOB U KATHOHOB B JAaHHOM pacTBOpe?

+: 0,4 u 0,8 MOAB/IT COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/IT COOTBETCTBEHHO

-: 0,14 n 0,56 MOJIB/TT COOTBETCTBEHHO

-: 0,44 n 0,28 MOJIB/TT COOTBETCTBEHHO

20. Ilorenuuman BOAOPOIHOTO IEKTPOAA 3aBUCUT OT

+: KoHlleHTpanuu HOHOB BOAOPOJa B pacTBOpE

-: JlaBnenust BoJjopo/ia B ra3oBoi (aze

-: Temneparypsl

- AKTUBHOCTH HOHOB

21. Cymma Bcex KO3 GUITMEHTOB B MOJICKYJISIPHOM YpaBHEHUU PEaKIIUU
CrCl3+NaClO+NaOH=Na,CrO4+ ... paBHa

+:31

- 14

- 12

- 10

22.: B aToMe Tenusi BAJICHTHBIE 3JICKTPOHBI Pa3MEIICHbI TI0 OpOUTAIISM

-1 1s1

-1 2s1



- 1s2

+: 282

23. Yucno BaJEHTHBIX AJIEKTPOHOB Y aTOMa KaJIbIUs

-1

+:2

-3

-4

24 OKHCIIMTEIRHO-BOCCTAHOBHUTEIBLHBIC IIOTCHITUAIIEI 3aBHCAT OT

-: KoHIIeHTpalnu OKUCIUTENBHOM U BOCCTAHOBUTENHHON (hOPM BEIIECTB

-: TeMIIePaTypbl

+: pH cpenpl

-: [Ipuponas! pacTBOpUTES

-: JlaBeHust

25. I3 mepeyncieHHbIX HUKE BEIIECCTB CAMBbIM CHIIBHBIM OKUCIIUTEIIEM SIBIISICTCS . ..

-: IInaBuKoOBas KuCIOTa

+: prop

-2 KUCJIOpOJ

-: IJIaTUHA

26. CteneHb OKUCIICHHS KUCIOPOa: a) B BoJie, 0) B MEPOKCHIC BOAOPOIa COOTBETCTBEHHO
paBHBI

-1 -2;-2

-1 -2, 42

+:-2:-1

- +2;0

27.: CreneHU OKHCIICHHUS XpOMa: a) B XpOMaTe Kayus, 0) TUXpoMare Kajaus COOTBETCTBCHHO
PaBHHI ...

+. +6; +6

-1 +6; +3

-1 +3; 46

-. -6; +6

I: T3 250 Tema 7-0-0

28.0TMmeTbTe MpaBUIbHBIN OTBET

K peakmusiMm BHyTpUMOJIEKYISIPHOTO B3aUMOICHCTBHS OTHOCSATCS

4 2KCIO, —»2CI +30,

2Na+Cl, —>2NaCl
CaCO,—»Ca0+CO,
2NO, + H,0—Y>HNO, + HNO,

29. OT™MeTbhTe NPaBUIIBHBINA OTBET

- + 2+
MnO; +H,0, +H™ = Mn™ +0,... cyMMa Bcex K03(h(hUIIMEeHTOB paBHa

B nonHom ypaBHeHUH
+:26
-1 43
-1 28
-1 48
30. OTMeTbTe NIPaBUIIBHBIA OTBET

K,Cr,O, +KI +H,SO, - I, +Cr,(SO,), +

Cymma K03 PUIIEHTOB B peaKINU "' paBHa
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- 27

+:29

- 17

- 19

31. OTmeThTe NPaBUIIBHBINA OTBET

[Ipu nonaganuu >keae3HON CTPYKKHU B CHIIBHO HArPETYIO0 KOHLIEHTPUPOBAHHYIO CEPHYIO
KHMCJIOTY BO3MOYKEH CJICYIOIUN IPOLECC

-: Fe+H,S0,=FeSO+H, T

-: Fe+,S0,=FeSO,+H, T

-: XKene3o maccuBHpyeTCs KOHUEHTPUPOBAHHON CEPHOM KUCIIOTOM, ITIOATOMY PEaKLUs HE
MIPOUCXOUT

+: 2Fe+6HZSO4:Fe2(SO4)3+3SOz T +6H,0

32. I'eomerpust nona NH4+ onmceiBaercst purypoi

+: Tepas’ap

-! KBapaT

-: TpeyronpHas nupaMua

-: YcedeHHas nupamuaa

33. Kakoii MeTasi1 He pearupyer ¢ OXJaXJICHHOW KOHIICHTPUPOBAHHOM a30THOW KUCIIOTOM?

- Cu

+: Fe

-2 Ag

+ Al

34. Ilpu B3auMOAEHCTBUY KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C IIMHKOM B KaueCTBE
ra3000pa3HOro MPOyKTa MOJIYYEH ...

-: Kucnopon

-: Bonopon

+: Okcup azota (IV)

-: AMMuaxk

35. Ilpu B3aumoeiicTBuM pa30aBIeHHON a30THOM KHCIIOTHI C ME/IbIO B KQ4e€CTBE ra3000pa3HOTO
MIPOJYKTA MOJIYYEH ...

-: Bonoponx

-: Oxcnp azorta (IV)

+: Okcup azora (1)

-: Menp He pearupyeT ¢ a30THOM KUCIOTOM, OCKOJIBKY HaXOAUTCS B PsIIy aKTUBHOCTH
METAJIJIOB IpaBee BOJOPoAa

36. Ilpu B3aumopeiicTBUM pa30aBIeHHON a30THOM KUCIOTHI C ME/IbIO B KAU€CTBE
ra3o00pa3HOro MpoJAyKTa MOJIYYEH ...

-: Bomopon

-: Okcun azorta (IV)

+: Okcun azora (1)

-: Menp He pearupyeT ¢ a30THOM KUCIOTOM, NOCKOJIbKY HaXOAUTCS B PSIIy aKTUBHOCTH
METaJUIOB MPaBee BOJOPOIA

37.: Ilpu a5eKTpoJin3e paciyiaBa XJopuaa HaTpUsl Ha aHOJIE BBIIETUIIOCH 56 11 xjopa. Macca
00pa30BaBIIETOCS METAUNIMYECKOTO HATPHUS PaBHA ...

+: 1151

-2 100

- 120r



-: 2 MOJIb

38.XuMHueckre CBOMCTBA BOJAOPO/Ia B HAMOOBIIIECH CTETICHH HATTOMUHAIOT CBOMCTRBA ...

+: ["asioreHoB

-: Xpoma u maprasia

-: briaropoHbIx ra30B

+: [llenoyHbIX METAIOB

40. PacTBOpHI IIENIOYEH CITOCOOHBI PEarupoBaTh CO CIECIYIOIIMMHU TPOCTHIMH BEIIECTBAMU

- C|2, S, Ny, Bry, Si

- C, 02, P, F, Si

-2 I2,Zn, Cu, S, Mn

+:Bry, S, P, Si, Zn

41. CKOIBbKO TPaMMOB THAPOKCH 1A KAJIBIIHSI MOKHO TIOJIYYUTh U3 6,4 T KapOuaa Kaablys?

+:74r

- 148

- 3,7r

-: I'mapokcua KambIns MOMy4YaroT He U3 KapOuaa Kablus, a i3 KapOoHaTa KallbIus

44. Hanbonee yCcTONYMBBIC CTEIIEHU OKHUCIEHUSI XJIOPA B COEIMHEHUAX

-1 +6

++7

+:+1

+:-1

- +3

47. I'anoreHoBO10PO/I, KOTOPBIH MOJY4atOT B IPOMBIIINIEHHOCTH CHHTE30M U3 2JIEMEHTOB

+: HCI

- HF

- HBr

- HI

- HAt

48. CaMblil CUIBHBIM BOCCTAHOBUTEND CPEIH FAJIOT€HOBOIOPOAOB

+: HI

- HCI

- HF

- HBr

- HAt

49.I1pu naceiuenuu Boanoro pactsopa KOH xnopom npu temneparype 100C o6pasyercs

+: KClI

+: KCIO

- KCIO3

- KCIO;,

-. KC|O4

50. ITpu B3anMOIEHCTBUH yIIIEpOia ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTON BBIACIIHIIOCH
13,44 n ra3oB (H.y.). Paccuuraiite Maccy yriaeposa, BCTYIUBIIETO B PEAKITHIO
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3aganus K 1a00paTOpHBLIM padoTam

ITo xaxxmoii paboTe CTYIEHT JOJDKEH MPEACTaBUTh OTUYET, COACPKAIIMN Ha3BaHUE PAOOTHI

M pacCli€4yaTKy pe3yJIbTaTOB BBIIIOJHCHUSA Ba,HaHI/Ifl. 3a BBIOJHEHUE U 3alIUTy J'Ia60paT0pHBIX

paboT cTyeHT MOXeT HaOpath 18 6amioB (1o 3 Gamia B KaX Iyl PEHTHHTOBYIO TOUKY).

5.1. OIIeHO‘lHLIe MaTepuaJibl 1JI leOMe?KyTO‘lHOﬁ aTTeCTallumn

[TpomexxyTouHasi arrecTanusi IpoxoAUT B ¢dopme 3Kk3ameHa B 1 cemecTpe Ha 1 Kypce
0O3dP0 u Bo 2 cemectpe ODO u B popme 3auera Ha 1 kypce 1 cemectpe 3DO. 3amanue Ha

3a4€T COCTOUT M3 3aJadd U JABYX TCOPECTHYCCKHUX BOIIPOCOB. :‘)KBaMeHaHI/IOHHHﬁ ouier

BKJIFOYACT ABAa TCOPCTUYCCKUX BOIIPOCAa U OJHY 3aJayvy. Ha 3auere u sx3ameHe CTYACHT MOXKCT

HaOpaTh MakcumyMm 30 O6aioB.

10

Bonpocsl k 3k3ameny
OCOo0eHHOCTH 3JIEKTPOHHOI'O CTPOEHHS AaTOMOB B IVIABHBIX U TOOOYHBIX MOATPYIIAX,
Tunbl xumuueckoil cBsa3u. KoBaseHTHas cBs3b M e€ Buabl. CBOHCTBA U CHOCOOBI
oOpa3zoBanus. OCHOBHBIE MOJIOKEHUSI MeTo/1a BasleHTHbIX cBa3eil (MBC). Banentnoctu
atomoB ¢ no3uruu MBC. I'nOpuau3aius aToMHBIX opOuTaneil. Tunel TuOpuan3anu. c-
U 7- CBsI3H. JJOHOpHO-aKIIENTOPHBIM MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.
Nounbl. Monnas cBs3p. CBoiicTBa MOHHOM cBsizu. Kpuctannuueckas pemierka. ATomHas,
WMOHHAs, MOJIEKyJIsipHasT M  METaJUIMYEeCKHE pPELIeTKH. 3aBUCUMOCTb  CBOMCTB
KPUCTAJUIMYECKUX BEIIECTB OT THUIIA XUMUYECKOH CBSI3H.
Mertamnel 1 HemeTayibl. OKCHIBI, KHUCIOTHI, OCHOBaHMSI M cosid. bespasnuunble u
cojieoOpa3zyromue okcuabl. OKCUIbl OCHOBHBIE, KUCIOTHBIE U aMmpoTepHble. VI3MeHeHue
CBOMCTB OKCHJIOB B 3aBHCHMOCTH OT IIOJIOKCHHS aTOMa B IEPUOJUYECKON CUCTEME.
Kucnotsl, ux knaccudukanus M HOMeHKJarypa. VI3MeHeHHe CBOWCTB KHUCIOT B
3aBUCHUMOCTH OT IIOJIOKEHHUS LIEHTPAJIbHOIO aTOMA B IIEPUOAUYECKOM CUCTEME.
CoBpemenHast Teopust KuUcioT U ocHoBaHuil. Teopusi Bpencrena-Jloypu. Kucnmorsr u
ocHoBaHus JIpronca.
BuyTtpenHnsas sHeprus u sHTanbnus BemiectBa. Ilonstue o6 surponuu. Ilonarus o6
sHeprun ['mb0ca 0Opa3oBaHUs BEHIECTB. DHTAIBIUNHBIA M SHTPONUIHBIA (AKTOPbI
npoueccos. HampasineHue caMONpOU3BOIIBHOIO MPOTEKAHUS XUMUUYECKUX PEAKLIUM.
Ckopocth peaknuu. CKOpPOCTh peaklMd B TOMOT€HHBIX W TE€TEPOr€HHBIX CHCTEMAXx.
HctruHHAs CKOPOCTh peakiuu. PakTopsl, BIUAIOIIKME HA CKOPOCTh XUMUYECKUX PEAKIUH.
3aBUCHUMOCTb CKOPOCTH  XMMMYECKHX PEAKIUH OT KOHIEHTpPAlMH pPEearupyronmx
BEIECTB. 3aKOH JAeHCTBUs Macc. KOHCTaHTa CKOPOCTH peakIuu U €€ PU3NIECKUI CMBICT.
3aBUCUMOCTh CKOPOCTHM XWUMHYECKOM peakuuu oT Temneparypsl. IIpaBuno Bant —
I'odda. Dueprus akTHBaMU U TEIOBOH 3()PEKT XUMUUECKON peaKIIH.
3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIMU OT TEMIIepaTypbl, JHEPTUH AKTUBALMHU U
SHTPONMHU AKTHBALMU. Y paBHEHHE AppeHuyca.
Karanu3. Karanutuueckue peakuuu. Oco6eHHOCTH KaTaTUTHYECKUX IMporieccoB. Teopus
TOMOTE€HHOI'O ¥ T€TEPOr€HHOI0 KaTaau3a.
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HeoOpatumble u oOpaTuMble XMMHUYECKHE MpoLEecchl. ['OMOreHHbIE U TeTepOTreHHBIE
paBHOBecus. KoHcTaHTa paBHOBecus. BiusHUE pa3mudHBIX (PAKTOPOB HA XUMUUECKOE
paBHoBecue. [Ipunnun Jle—Ilarense.

PacTtBopuMocTh. BinsiHue Ha pacTBOPUMOCTb IPUPOJBI KOMIIOHEHTOB, TEMIEPATypbl U
JaBjieHUs. JlaBieHre HaCBIIEHHOIO apa Haja pacTBopoM. 3akoH Payinsa. Temmneparypbl
KUIIeHUA U KpucTaum3anuu. Kpuockonus u 30yInocKonus.

Teopuss snmekTponuTHYecKo auccoumanuu  Appenuyca. CuibHble W ciaOble
anexkTponutThl. CTeneHs 3aeKTpuueckoil aucconuanuu (3/]) u ee cBsI3b ¢ UBOTOHUYECKUM
kodp¢unumentom. Koncranra guccoumanuu. 3akoH pasz0OaBnenHuss  OcrtBanbpaa.
Hucconmanusi Bonbl. 3aKOH JACHCTBYIOIIMX Macc. ABTONPOTOIU3 BoAbl. MoHHOE
npousBeaenue Boasl. Koncranra aBronpotonusza Bogopoansiii mokasatens. bydepHbie
pactBopel. bydepnas emkocth. IIpoTonmuTudeckuwe peakiuu. BHYTpUMOJICKYISIPHBIE
KHMCJIOTHO-OCHOBHBIE  B3aUMOJECHCTBHs, OIPEACIAIOIIAE HEYCTOMYMBOCTH  KHUCIJIOT
OCHOBAaHUH U COJIEH.

[Tporonus (rupponu3) comneil. MoHHbIE ypaBHEHMsI peaklUd MPOTONW3a (THIPOTIU3a).
Paznuunble Tunel ruaponu3a. KoHcranta u cremenp mnporonmsa (ruaponusa). Ee
3aBHCHUMOCTH OT KOHIICHTpAIlMU U TeMIiieparypbl. HeoOpaTumslii mpoTonn3 (THAPOIU3).
[Ipoueccsl mpoTonu3a (Tuaposn3a) B IPUPOJE..

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu. N3menenune OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB BEIIECTB B COOTBETCTBHM C IOJIOKEHHEM 3JIEMEHTOB B
rpymnmnax u nepuoaax. CreneHb OKUCIEHUSA. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii. BiusiHue TemmnepaTyphl, KOHLIEHTPALlUM PEAareHTOB, MX MPUPOIbL, CpPEeAbl U
Ipyrux yciaoBuil Ha mnporekanune OBP. HampaBneHue npoTekaHuss OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakuuil. XUMUYECKHE HWCTOYHUKU BJIEKTPUYECKOTO TOKa -
rajqbBaHUYECKUE FJIEMEHTHI.

DJIEKTPOIN3 paCIUIaBOB M BOJHBIX PAaCTBOPOB 3JEKTPOJUTOB. KaTonHble M aHOAHBIE
npouecchl. Koppo3us MeTamioB 1 METO/bI 3alUThl OT Hee. OCHOBHBIE METO/IbI 3aIIUThI
OT KOPpO3UH.

OO0mass xapakTepUCTHKa 53JE€MEHTOB MOArpynmnbel Meau.  CBOICTBO, MOJIy4YyeHHE H
npuMeHeHue. Baxheimume coequHeHuss Mmenu, cepedpa U 30i10Ta. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIE CBOMCTBAa. KUCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEIIECTB,
OKCUJOB U THIpOKcHIOB. OOImias XapakTEepUCTHUKa 3JIEMEHTOB MOATPYIIbI IIMHKA.
O6mas xapakrepuctuka. CBoOilCTBO, ToNyuyeHHE U TNpuUMeHeHHe. Baxueime
COCIMHEHHUSI DJIEMEHTOB MOATPYNIbl IUHKA. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. KHCIIOTHO-OCHOBHBIE CBOWMCTBA MPOCTBIX BEUIECTB, OKCHIOB U THAPOKCHIIOB.
OOmass XapakTepUCTHKa 3JIEMEHTOB NoArpynnsl Xpoma. [lomydyenue, cBolcTBa H
npumMeHeHnre. OKHCIUTETLHO-BOCCTAHOBUTENIbHBIE CBOMCTBAa coeauHeHuU. KucmoTHo-
OCHOBHBIE CBOMCTBAa IPOCTBIX BEIIECTB, OKCHUAOB U THIPOKCH]IOB. Oobmas
XapakTepUCTUKA 3JIEMEHTOB NOArpymmnbl Mapranua. [lomyuyenue, cBoiicTBa U
npuMeHeHue. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. KUCIOTHO-OCHOBHBIE
CBOMCTBA MTPOCTHIX BEUIECTB, OKCUJAOB U TUAPOKCHUIOB. BaxkHele coeTMHEHNUS.

bop u amomunuii. Ilonyuenue u cBoicTBa. OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIE
CBOICTBa UX coequHeHMl. [[puMeHeHune CriIaBoB Ha OCHOBE aTFOMUHUS.

VYrnepon u kpemuuid. [Tomyuenue u coiicta. Baxneiimue coequnenusi. OKMCIUTEIbHO-
BOCCTAaHOBHUTEIIbHBIE CBOMCTBA COCTMHEHU.

OcHoBHbIE NPECTABUTENN PEIEIbHBIX YTIeBO10poA0B. 3omMepus n HOMEHKIaTypa.
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21 CrocoObl TONy4YeHHs], XHMHUYECKHE CBOWCTBA NMPUMEHEHHE MOJUMEPOB M OJUTOMEPOB.

IIpumeHeHue

6. MeToanuyeckne MaTepuaJbl,

onpejeasiomye MNpoueIypbl

3HAHMi, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH
6.1 Pe3yabTaThbl 0CBOCHUS Y4eOHOM TUCHMIUIMHDI, MO/JIeKALNE IPOBEPKe

OI€CHUBAaHUsA

KonTpoaupyem Pe3yabTaTsl OcHOBHBIE OueHo4vHbIE
ble KOMIEeTEeHNH 00yueHus NMOKa3aTeJ M OlleHKH cpeacTBa

(4acTtb (00BbeKTHI pe3yJbTaToB

KOMIIeTeHIIHii) OlleHNMBAHUSI)

Cnocoben 3HaTh: [Tepeuncnenne MPAKTUYECK
HPUMCHATD - OCHOBHBIC | OCHOBHBIX  TMOHATHH M | O€ 3aQHSATHE,
CCTCCTBCHHOHAYUHPBIC | vy pyeckue onpeeneHuit TeopuH | 1abopaTopHas
U OOIIEHHKEHEPHBIC .

SHaHL, METOTTHI MIOHSTHS, XUMHYECKOTO  CTpoeHHs | pabora,
MATEMATHICCKOTO - OCHOBHBIE IpaBWJIa | aTOMA. CocraBieHue | TeCTUpPOBaHUE,
aHAIM3A 1 | HOMEHKIJIATypBI 3JIEKTPOHHBIX U | KOHTPOJIbHAs
MOJIEIMPOBaHMs B | XUMHYECKHX ANEKTPOHHO-TpadUIecCKuX | paboTa, IK3aMeH
npohecCHOHANBHON | COeMHEHNIA; bopmy aTOMOB
ACATCIIEHOCTH, - OCHOBHBIC 3aKOHBI | XUMUYECKHX D3JIEMEHTOB B
(ONK-1); XUMHH, XAMHUYECKOW | HOpMAIbHOM u
TEPMOJANHAMHUKH, BO30YKICHHOM
ANEKTPOXUMHUU U | COCTOSIHUSIX.
KHUHETUKH;

- CYIIHOCTh YYE€HHS O
HepI/IOI[I/IIIHOCTI/I u €ro
poib B
MPOrHO3UPOBAHUU

CBOMCTB XHMMYECKHUX
JJIEMEHTOB U
COCJIMHEHMH;

ux

- KBaHTOBO-
MEXaHHUYECKOEe
CTpOCHUE aTOMOB,
MOJIEKYJT u
XHUMHYCCKOU CBSI3H,

-  OCHOBHBIC KJIACCHI
HEOPraHUYECKUX
CBOMCTBaA

TUITMYHBIX

BEIIECTB,
uX
MpeACTaBUTENCH;

- XUMMIO DJIEMEHTOB
M UX COeIUHCHHUI.

- CIIOCOOBI
CaMOOpTraHu3allik |
camoo0pazoBaHus
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Ymersn: Ilepeunciienue IIPaKTUYECK
- MPUMEHATH | TPUBHAIBHBIX ~ Ha3BaHW | O€ 3aHATHE,
XUMUYECKUE TEOPUU | HEOPTAaHUUYECKUX naboparopHas
i 3aKOHBI, | COSIMHCHUI W  TpaBwWi | paboTa,
KOHIIETIIIAH O | COCTaBJICHUSI Ha3BaHUW MO | TECTUPOBAHUE,
CTPOCHUU U | MEXIyHApOIHOU KOHTPOJIbHAS
pEaKIMOHHOM Homenkiarype MIOITAK. | paGora, sx3ameH
CIIOCOOHOCTH
HEOPraHUYECKUX
BCIICCTB;
- KPUTHYECKU
OLICHUBATH cBOU
JIOCTOMHCTBA u
HEJIOCTaTKHU,
- IPOBOJUTH PacyUeThl
110
TEPMOXHUMHUYECKUM
ypaBHEHUSIM
peaKuuii;
- MpEeACKa3bIBATh
TEPMOIUHAMHYECKYIO
BO3MOKHOCTh
MpOTEKaHUS
XHUMHYCSCKHX
peaKuuif;
- pemarh pacyeTHbIE
3aJIa4H.

Baagern: IIpenckazanue MIPaKTUYECK
- HaBBIKaMH PabOTHI C | BOBMOXKHOCTEH 0¢ 3aHATHE,
pacyeTHbIMU OCYUIECTBJICHUS nabopatopHas
dbopMynaMu, pemarh | XAMHYECKUX MPOLIECCOB C | paboTa,
pacyeTHble U | TOYKU 3pEHUsI XUMUUYECKOU | TECTUPOBAHMUE,
AKCTIIEPUMEHTAIIbHBIE | TEPMOAMHAMUKHI U | KOHTPOJIbHAs
3aJ1a41 110 XMMHH; kuHeTuku. llepeuncnenue | pabora, 3a4er,
- crmoco0amMu | OCHOBHEIX IMOJIOKEHHUH | DK3aMeH
OpHEHTALINH B | TEOpUU OBP.
npodeccuonansubix | [lepeuncnenue MpaBuiI
HCTOYHUKAX KaTOOHBIX M  aHOJHBIX
uHdopManuu MPOIIECCOB npu
(>kypHabl, CalThl, | JJIIEKTPOJU3E paCIIaBOB U
o0OpazoBarenbHbIE pacTBOpPOB W mpu padboTe
TOPTAJIbI); raJJbBaHUYECKUX
- crocodaMu | 3JIEMEHTOB.
MOJICITMPOBAHUS
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OKCIICPUMCHTA 1o

XUMHU.

- TCXHOJIOTHAMUA
caMoperysinnun nu
CaMOO6pa3OBaHI/I$I

6.2 lllkana oueHUBAHUA IIAHUPYEMbIX Pe3yJbTATOB 00y4eHUs

Ixaja oneHUBAHUS NJIAHUPYEMBIX Pe3yJ1bTATOB 00y4YeHuUs!

(Texymmii u pyOe:kHbIIl KOHTPOJIb)

Ce [kana oueHNBaHMS
MecTp
0-35 6anoB 36-40 GautoB 41-55 Gamios 56-70 GamtoB

1 Yactuanoe ITonHOE MM ITonHOE MM ITomHOE
MOCEICHUE YaCTUYHOE TIOCCIICHHE | YaCTUYHOE MoCelIeHUE
ayJIUTOPHBIX 3aHATUH. ayIUTOPHBIX 3aHATUNA. | IOCEILECHUE ayAUTOPHBIX
HeynosnerBopurensHoe | HactuuHoe ayIUTOPHBIX 3aHITUM.
BBITIOJTHEHHE BBITIOJTHEHHE M 3AIUTA | 3QHATHH. [Monaoe
J1a00PATOPHBIX U J1a00PATOPHBIX U [TonHoe BBITIOJTHCHHUE U
MPaKTHYECKUX padoT. NpPaKTHIECKUX pabOT. | BBHIIOJHEHUE U 3aImuTa
[Toxast HOATOTOBKA K Brmonnenne 3aIuTa 7Ta00paTOPHBIX U
0aJIbHO-PEUTHHTOBBIM | KOHTPOJIBHBIX PadoT, na00paTOPHBIX U | IPAKTHUECKUX
MEPOIPUATHUIM. TECTOBBIX 3a/IaHUH, MPaKTUYECKUX pabor.
OOyuaromuiicst He OTBETHI Ha pabor. Bremonnenne
OOIIyCKacTCA K KOJUIOKBUYMC Ha Brimonnenne KOHTPOJIbHBIX
MIPOMEKYTOUYHOMN OLICHKU KOHTPOJIBHBIX paboT, TeCTOBBIX
aTTecTanuu «yJOBJIETBOPUTEIBHOY». | paboT, TECTOBBIX | 3aaHMiA, OTBETHI HA

3aJIJaHU, OTBETHI
Ha KOJUIOKBHYME
Ha OLIEHKH
«XOPpOIIIOY.

KOJUIOKBUYMC Ha
OLICHKHU «OTJIHYHO)).

Ixana ouenuBanus. [IpomexxkyTounas arrecrauus (011 IK3amena)

7. YueOHO-MeTOANYECKOE 00ecTedeHrne JUCIUIIITHHDI
7.1. OcHoBHas1 JUTEpaTYpa

M.:U3zn. ¥Opaiir:, 2015. - 898c.
2. I'munka H.JIL. 3anaun u ynpaxHeHus 1no oOmied XumMuu: y4eo.-nmpakTiy. nocodue Juis

OakamaBpoB. 14-e uzn. nepepad. u qom. — M.: Uzn. FOpaiir, 2014. — 236 c.
3. KapoB A.A., OmpoeBa P.3., XKunosa C.b., Xacanos B.X., Mupzoes P.C. Xumus

KOOPJIMHAIIMOHHBIX coeauHennii. Metoa.mocodue- Hanpumk: Kab.-bank. Ya-1, 2012. -64c.

7.2. IonoJTHUTEIbHAS JIUTEpaTypa
Ksapos A.A., Mykoxesa P.A., KoukapoB K. A. u ap. OOmas u HeopraHuyeckas
xumus: YueOHoe nocobue. -Hanpunk Kab6.-bank. Yu-1, 2013. -63c.
. [aBnoB H.H. O6mas u seopranndeckas xumus. — M: [Ipoda, 2014.
Koposun H.B. O6mas xumusi. — M.: Beicmras mikomna,2014.

1.

2.
3.

1. I'munaka H.JL. O6mas xumus: yueOHUK ansi 6akanaBpoB-18-e uza. mepepad. u gom. —
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4. Jyaunckuit  I'.Il. Kypc xumum. OOmas xumus, XUMHUS KOHCTPYKIIMOHHBIX
MarepuasioB. —M.: Beicias mkosa,1985.

5.  TperbsxoB O.JI. Heoprannueckas xumus. XuUMHS 3JIEMEHTOB: YYEOHUK mJIs
BY30B: B 2 kHurax. -M.: Xumusi, 2008.

6. Heopranmueckas xumus. B 2 xnwrax// Ilom pen. 1O.J[. TperbsikoBa. - M.:
ACADEMA, 2004.

7. Ilpaiisep 3.J. Heoprannueckas xumus. B 2 tomax. - M.: Mup,2004.

7.3. IlepeyeHb y4eOHO-MeTOAMYECKHX Pa3padoToK

1. Ksapo A.A.. Kunosa C.b.. KoukapoB XX.A. u ap. O0mas u Heopranudeckas
XUMHA: 3aJaHusd M METOIMYECKUE PEKOMEHJAIMU [UIS CaMOCTOSTeNbHONW paboTsl. Hampumk:
Kabapauno-bankapckuii Yuausepcurer, 2011— 55 c.

2. TxamokoB H.U., KsapoB A.A., UepkecoB b.X., Bunmmwkea M.K. O6mas wu
HEOpraHuyeckas XuMus: 3aJlaHds U MeToAuudeckue pekomenaauuu. — Hanpumk: KaGapauno-
bankapckuii Yrusepcurer, 2009. — 47 c.

3. Ksapos A.A., Ompoesa P.3., XKwuosa C.b., Xacanos B.X., Mupsoes P.C.
Xvmmsg KoopAMHALMOHHBIX coequHeHMit.Metom.rmocoome- Hampumk: Kab.-banik. YH-T,
2012. -64c.

4, Ksapo A.A.. Kunosa C.b.. KoukapoB X.A. u ap. Obmas u Heopranudeckas
XUMUS: 3aJaHus U METOJUYECKHEe PEKOMEHJAlMU AJisi CaMOCTOSTeNnbHOU padoThl. Hampumk:
Kabapauno-bankapckuii Yausepcurer, 2011- 55 c.

5. TxamokoB H.U., KapoB A.A., Uepkecop b.X., Bunmmxkesa M.K. Obmas u
HEOopraHuyeckas XuMus: 3aJaHus M MeToAuueckue pekomenaauuu. — Hanpumk: Kabapauno-
bankapckuit Yausepcurer, 2009. — 47 c.

8.XacanoB B.B., Kwmosa C.b., BunmmxeBa M.K., UYepkecoB 3.A. Xumus:
Jlaboparopuslii npaktukyM — Hanpuuk.: Kab. - bank. yn-1, 2011. — 99c.

9.XacanoB B.B., Kapos A.A., Xumosa C.b. u ap. Xumus HemeraiuioB JlabopaTopHbrit
npakTukym — Hanpuuk.: Ka6. - bank. yu-t, 2012. — 39c.

10.KoukapoB XK.A., Kapo A.A., TxamoxoB H.U., TembGoroB b.K. OOmas u
HEOpraHuyecKkas Xumus: taboparopusie pabotsl — Hanbuuk.: Ka0. - bank. yu-t, 2010. — 124c.

7.4. Ilepuoanyeckue U31aHUA
1. XKypnan HeopraHu4ecKol XuMuu
2. XypHnan obuieit xummun
3. Kypnan pusnyeckoit Xumuu

7.5. UuTepHeT — pecypcsl

1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116
6) OBC biblio-online.ru

7.6 Ilepedenb npogeccHOHAIBHBIX 023 JaHHBIX U HH(POPMAIIHOHHO-CIIPABOYHBIX
cHCTeM
1. http://www.diss.rsl.iu - — 3B PI'B -  DnekTpoHHBIE  BEpPCHUH  MOJHBIX
TEKCTOB JUccepTalnuii u aBropedeparoB u3 ¢honaa Poccniickoit rocy1apcTBEHHON OMOINOTEKH
2. http://elibrary.ru — DnexrponHas OMOIMOTEKa HAYYHBIX MYOIHKAIINH.
3. http://polpred.com — O630p CMU Poccuu u 3apybexbst. [ToaHbIe TEKCTHI + aHATUTHKA
n3 600 u3ganumii mo 53 orTpacism
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http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.openkbsu.ru/moodle/course/view.php?id=116
http://www.diss.rsl.ru/
http://elibrary.ru/
http://polpred.com/

7.7 IlporpammHoOe oOecrniedyeHre COBPpeMEeHHbIX HHGOPMAIHOHHO-KOMMYHHKAIHOHHBIX
TEXHOJIOTHH

— Kaspersky Endpoint Security mans 6usneca - Crangaptasiii Russian Edition.

—  MoitO¢duc CrangapTHbIi

— Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Level 1

e ABBYY FineReader 15 Business

e WinRaR

8. MaTepHaJH)HO-TeX}II/IquKOC o0ecneuyeHue AUCHHUIIIINHBI

3aHATHS MO JUCHUIUIMHE MPOBOJSATCS B CHELMAIBHBIX MOMEIICHUAX (ayAUTOPHSIX) IS
IPOBE/ICHUS 3aHATHH JIGKLIMOHHOTO THIIA, TPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHH, IPYIIIOBBIX
U HMHAWBUIYATbHBIX KOHCYJIbTALUN, TEKYHIETO KOHTPOJSL U IMPOMEXKYTOYHOW aTTecTaluu.
AyIUTOpUM YKOMIUIEKTOBAHBI CHEIHATN3UPOBAHHON MeEOENIbl0 M TEXHHUYECKUMH CpPEICTBA
o0y4deHus, CIIy>KalUMH 715l IpeCTaBiIeHus nHGOpMaluu O0JIbIION ayAUTOPHH.

Jlng  mpoBeneHuss 3aHATUM  JIGKIMOHHOTO  TUIIA HMMEIOTCS  JIEMOHCTPALMOHHOE
o0opynoBaHue U y4eOHO-HATJISIIHBIE TOCOOUSI.

JlaboparopHbie pabOThI, TPOBOAATCS B CIICIIUATH3UPOBAHHON XUMUIECKON JTab0paToOpuH,
OCHAIIIEHHOW HEOOXOAMMBIMU PEaKTUBAMU U O0OpYyIOBaHUEM Ji MPOBEACHUS J1aOOPATOPHBIX
3aHATUH 110 POrpaMMe Kypca «XUuMUsD».

Jlns camMocCTOSITENbHOM pPa0OThl 00YYAIOIIMXCS HMEIOTCS TOMEIICHHSI, OCHAICHHbBIE
KOMIIBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO MO/AKIIOUEHUs K cetu "MHTepHeT" 1 obecrieueHrem
JOCTYTA B 3JEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3alNu.

9 Oco0eHHOCTH peaju3alUM JUCHUIVIMHBI VIS HHBAJWAOB W JHI C
OrpaHuYeHHBIMH BO3MOKHOCTSIMH 3710POBbSI

Jlis CTYEHTOB C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbS CO3/IaHBI CIIELIMATIbHBIC
ycIoBUSL JUIsl ToJydyeHUs oOpa3zoBaHus. B 1Lensx AOCTYNHOCTH TMOJYYEHHs] BBICLIETO
oOpa3oBaHus 1Mo 00pa3zoBaTeNbHBIM MPOrpaMMaM HHBAIWIAMH W JIMIAMH C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI YHUBEPCUTETOM 00€CTIEYNBAETCS:

1. AnbpTepHaTuBHas Bepcus o¢UIMAIbLHOrO caiita B cetu «VHTepHEeT» Ui
CI1a00BUIAIINX

2. JIns MHBAJIMIOB ¢ HAPYLIECHUSIMHU 3peHUs (caboBUAAIINE, CIIEIbIE)

- MPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OOyyaroleMycss HEOOXOAMMYIO IMOMOIIb,
NyOIMpoBaHUE BCIYyX CIPaBOYHOM HMH(pOpPMAIMM O PAaCHMCAHUM YYEOHBIX 3aHATHH; HalIU4yue
CPEACTB Il YCUJIEHHUS OCTaTOYHOTO 3peHusi, OpalIeBCKOW KOMITBIOTEPHOW TEXHHKH,
BUJICOYBEIMUYUTENCH, MporpaMM HEBU3YaJIbHOTO JOCTyNa K HH(pOpMalMM, MHOporpamMM-
CHUHTE3aTOPOB PEUYH U JAPYTUX TEXHUYECKUX CPEACTB MpHUeMa-nepesayn yueOHol napopmaluu B
JIOCTYIHBIX (OpMax JUls CTYJEHTOB C HApyILIEHUSIMH 3pEHMS;

- 3a/1aHU JUI BBIIIOJTHEHUS HAa SK3aMEHE 3aUNThIBAIOTCS] ACCUCTEHTOM;

- TUCbMEHHBbIE 3aJ]aHMs BBINOJIHAIOTCS Ha OyMmare, HaJWKTOBBIBAIOTCS ACCUCTEHTY
0o0ydJaronmmces;

3. Jln8 WHBAJIMAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBbS IO CIYXY
(cmabocnpIamue, TIIyxue):

- Ha 3a4eTe/?K3aMeHe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIINI CTYJEHTY HEOOXOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C YYeTOM HHAMBHIYaJIbHBIX OCOOCHHOCTEM (OH IOMOraeT 3aHATh
pabouee MeCTO, MEPEABUTaThCs, IPOUYUTATh U OPOPMUTH 3a/1aHUE, B TOM YHCIIE 3aIUCHIBAs O]
TUKTOBKY);

- 3a4eT/9K3aMEH POBOJUTCS B MUCbMEHHOU (opMme;

4. Jlnsg MHBAJIWAOB W JIMI] C OTPAHWMYCHHBIMH BO3MOXKHOCTSIMH 30POBBS, MMEIOIIHX
HapyLIEeHUs. OMOPHO-/IBUTATEIbHOTO arapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHE YCIOBHUS
oOecrieunBaroIie BO3MOKHOCTh OECHpPENSITCTBEHHOTO JOCTylna oOOydJarouxcs B y4yeOHbIE
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NOMEIICHUsI, O0OBEKTY MHUTaHWs, TyaJCTHbIC M JPyrHe IMOMEIICHHS YHHBEPCUTETa, a TaKXKe
npeOBbIBaHUS B YKA3aHHBIX OMEIICHHUSX (HaJH4YHe PACUIMPEHHBIX JABEPHBIX IPOEMOB, OPYYHEH
U JIPYTUX TPUCIIOCOOJICHUI).

- NHCHMCHHbBIC 3aJaHUs BBINOJHSIOTCS Ha KOMIIBIOTEPE CO CICHHATN3UPOBAHHBIM
POrpaMMHBIM 00€CIICUCHHEM HJIH HaIUKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 JKEJIAHUIO CTYJICHTA YK3aMEH IIPOBOJUTCS B YCTHOU (opme.

OOyyaromyecs: U3 YMCIIa JIMI C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBS 00€CIICUCHBI
ANIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMul B (OopMax, aJalTHPOBAHHBIX K OIPAHUYCHUSM
UX 370POBbSL.
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