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1. IIEJIM OCBOEHMUSI IMCLIATIJIMHBI

CTpOCHHE aToma,

NpolIeCCoB,

DJIEKTPOXHMHUECKUX npoueccosB.

3anaum:

«Heopranuueckas xumusy
XHMH'—ICCK}M’O CBA3L H
nepuoanyeckum 3akonom JI. M. Menneneesa, H3YYEHHE OCHOB XHMWYECKOI

KUHETHKH XHMHUYESCKHX noJyvyeHue

3HAHHUH

OCBOCHHE
3aKOHOMEPHOCTH,

Mo TEOpHH pacTBOpPOB M

3aBUCUMMOCTEH
CBsI3aHHbLIE ¢
TEPMOIMHAMMKH K
TEOpPUH

- OCBOCHHME OCHOBHBIX OINPE/C/NEHHIT U 3aKOHOB XHMHMHM M XMMUYECKOI] TEXHOJIOI'HH,
- H3yYCHWE XUMHMYCCKOU TEPMOJMHAMHKN H KHHETHKH,
- opmupoBanue npencrasnennii 06 OKHCIIUTENIHO-BOCCTAHOBHTEINILHBIX PEAKLIMIAX,
- M3Y4CHHE TEOPHH PACTBOPOB M 3aKOHOB HJIEKTPOXHMHH.

2. MECTO JUCUHUITIJIMHBI B CTPYKTY PE OIOII

Hucuunnuna «<Heopranuyeckas XUMHs OTHOCHTCS K 00s13aTebHOI YacTH yue6HOro niana.

3. IVIAHUPYEMBIE PE3VJIbTATHI OBYUYEHMSI IO AUCHUIIVIMHE

[Inanupyemeie pesynmeratel o6yuenus o AMCLHIIIMHE, COOTHECEHHBIE C ILIAHUPYEMBIMH
pesysibTatamu ocBoeHus OIIOII (komnereHuusiMu 1 HHHKATOPAMH JIOCTHIKCHUSA KOMIICTCHIINH )

Dopmupyembie
KOMIIETEHI[HH
(xopn, conepxanue
KOMIIETEHLIMH)

[Inauupyemsie pesynsrars o6yuenns no AHCLMITIIHHE, B
COOTBETCTBHH C HHAMKATOPOM JIOCTHIKEHHS! KOMIIETEHLIHU

Huaukarop noctikenus
KOMIICTEHIIHH
(x00, codepacanue unduxamopa

Pesynbrarsl o6yuenus no
JUCHHILIAHE

Haunmenoranue
OLEHOYHOT'O cpem:"raa

INMK-4 ITK-4.1 Craunaprel, | 3uams: MeToapi Bornpocs
Crnocoben METOAMKH W HHCTPYKLMH, | NPOBEACHUS XUMHUYECKOrO
paspabarTbiBaTh OINpeaesIoLHe MOPAAOK | aHANH3A Pa3iIMUHBIX
METO/MKH pu3nko- | paspabotku U odopmicHus PAacTBOPOB, MATEPHAJIOB
XHUMHYECKHX OTYCTHOH JIOKYMEHTaLMK 110 | 06pa3sLoB HimenHii.
MCTOZIOB aHa/W3 | pE3ynbTaraM HCCIE/IOBAHUI | Yumemp: BLINOIHATD
pacTBOpoB,  paspaboTok; XHMHYECKHE aHATTH3bI
MAarepHaNoB [IK-4.2.  Vmeer Boibupars | paznnunbix MarepHaoB 1
MHBIX OOBEKTOB B [ METOABI, WMHCTPYMEHTHI M PacTBOpOE.
COOTBETCTBHH C obopynoBanue st | Bradems: cniocoGHOCTBIO
TpebOBaHUAMM MPOBEACHKS  XHMH4YECKOro | BuiOpaTh HauGonee
TEXHOJIOTHYECKOH | ananmsa; ahdexTHBHBIN MeTOA
JOKYMEHTAL[HH [1K-4.3. Bnapneer aHajiM3a B COOTBETCTBHH ¢
COBPEMCHHBIMH METO1aMH TpeboBaHUsAMH
NIPOBE/ICHHA IKCIIEPUMEHTOR | TeXHOMOrHuYecKoit
1 HabyoaeHui B obnactu AOKYMEHTALIUK.
npodeccHonanbHo
JIEATENIbHOCTH
IK-6 [1K-6.1 3naet ochosbl 3name: npaBuna npuemiu, Bonpocsl
Cnocoben (bu3MKo-xuMHUECKHX MeToakl oTOopa 1
NIPOU3BOAUTH METO/I0B HCCJIeIOBAHHUA NOJroToBKH Npob U
JabopaTopHble 00beKTOB OKpYKalOLICH XMMHYECKHX 00pa3iioB Kk
uccIe10BaHus, Cpeabl; aHanu3y, 1119 OLUEHKH
aHalu3bl IMK-6.2. YMeer npoussoauth | 9KOA0rHUECKOro cOCTOsHMS

0TOOpaHHBIX Npob

J1abopartopHsie

00BLeKTOB;
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1 o0pasuos ans
OLIEHKH
DKOMOTHYECKOro
COCTOAHUS
00BEKTOB

MCCJIEIOBAHMSI, 3aMepbl,
aHaU3bl 0TOOPaHHBIX
MPHPOAHbLIX 00pa3os;
PACCUHTBLIBATH NpeaeibHO
JOMYCTHMBIE KOHLICHTPALuK
(ITJK) Bpeanbix Bewects
TEXHOT€HHOIr0 XapakTepa;
paboTaTh HAa AHANTHTHUECKOM
JnaboparopHom
obopyaoBaHuu;

[1K-6.3 Bnaneer merogamu
NPOBEAEHHS SKOJOrHYECKOr0
MOHHTOpPUWHra

Ymems: nposoauTs
naboparopHsie
HCCIIEN0BAHKS, AHAJTH3bI
orobpaHHbIX npo6 1
obpastos

Bugoemn: GazoBbiMu
HABBLIKAMM MCMONL30BAHMA
COBPEMEHHOM annapaTypbl
MPH NPOBEJCHHH HAYUHBIX
HUCCNIE0BAHUM; METOIaAMMU
GezonacHoro obpatuenus ¢
XHUMHYECKHMH
MaTepHallaMi ¢ yueToM MX
(DHINUECKHX M XUMHYeCKUX
CBOHCTB.

OrIlK-2
CnocoGen
NPOBOMTE C
cobmoaennem
HOPM TEXHHKH
Oe3onacHocTH
XUMHYECKHH
IKCMNEPUMEHT,
BKJIIOYAS CHHTES,
aHaju3, M3yueHHe
CTPYKTYpbI H
CBOMWCTB BELIECTB M
MaTepHAaNoB,
HCCNEeN0BaHHE
NPOLIECCOB € HX
yaacTHem

OITK-2.1 3naer knaccbl
OTaCHOCTH OCHOBHBIX
BPEAHBIX XUMHYECKNX
BCLLUECTB M CTeNMeHb UX
BO3/ICHCTBUA Ha
OKPY»KaIoLLyIo cpeay; obiue
NpaBusia TEXHUKH
GesonacHocTy npu pabore B
J1abopaTopUaX ¢ ONacHbIMH
XUMHUYECKNMHU BELUECTBAMHM
OIIK-2.2 Ymeer nposoauts
HCCIIEIOBAHMS, BKITIOYAS
CHHTE3, aHANIH3, H3YUCHUE
CTPYKTYpPBI H CBOHCTB
BELIECTB U MaTepHAJIOB,
TNMPOLECCOB C HX y4dacTuem ¢
cobumoenreM npasui 1
HOPM TEXHUKH
Ge3onacHocT;

OIlK-2.3. Bnageer
CHOCOOHOCTBLIO OLICHHBATD
NPHUKHBL BO3MOMKHBIX
HapylIeHHH napamMeTpoB
TEXHOJIOrHYECKOro rpoLecea,
HCHPaBHOCTHL 00OPY/I0BaHMS
TNIPH POBEAEHUM
XHMHYECKOro 3KCrepUMeHTa,
GezonacHocTs ero
MCHONB30BAHUS, BO3IMOKHbIE
PHCKH; HaBBIKAMH
OesonacHoro obpaimenus ¢
KHCNIOTaMH, 1EJIoHaMH,
JICTKOBOCTIIAMEHS FOLLIMMHUCS
IKHIKOCTAMH W APYTHMHU
XHMHYECKHMH BEILECTBAMM;

3nams: HOPMBI TEXHUKH
OezonacHocTH M crOp
npasun paboTsl ¢
XHMHYECKHMH BEIIIECTBAMH
H PeareHTaMH, a Talke ¢
nabopaTopHbIM
obopynosanuem;

Yumems: Boinonuars
CTaHAapTHbIE OTNepaluH 1o
NpeaaraeMbiM METOJUKAM
1 Hopmam Oe3zonacHocTH,
YMETh Peanu3oBaTh HX B
1abopaTOpPHBIX H
TEXHOJIOrHYECKHX
YCIIOBHAX;

Braoems: cniocobHocThIO
NPHMEHATE OCHOBHbIE
CCTCCTBBHHUHEI.}"[HI:IB
3aKOHbI H 3aKOHOMEPHOCTH
XMUMHYECKOH HAYKH MpPH
aHaju3e MoyYEeHHBIX
Pe3y/ibTaToB;

Bonpocsl
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4. OFbEM U CTPYKTYPA JUCIHUTIUHDI

TpynoeMkocTs gUCIMIIMED cOCTaBSIET 19 3aveTHbIX euumL, 684 vaca,

Temaruueckuii mian
(popma obyuenus — ounan

Kontakrnas pa6ora Dopmel
obyuaronuxcs TEeKYLLEro
C Me/larorHYeCKUM KOHTPOJIs
- paborHukom o yCrneBaemMocTH,
e o N T dopma
o = 4 S = o
B = E & 2 @ | NPOMEIKYTOYHORH
E -~ =4 L] =
Ne Haumenosanue tem u/mnu 8 o = S W g g =] ATTECTALHH
n/n Pa3NiesIoB/TeM UCIMILIHHBL é = | 5 5 o | E 8 E8|mo cemecmpan)
= = v Q
S| 2] 2| £ 8§ ¢
= 2] 8| 5| 88| &
a E 5| ¢S
2| 2=
=3 =
£l €8
= = ©
| Beenenue. OchoBHble mousTus M | 121 6 6 3 24
3aKOHbI XMMHH.
2 | Ctpoenue atoma 1 34| 6 6 3 24
3 Xumuueckas cps3b I 56| 6 6 3 24 1-it peiiTunr-
KOHTPOJIb
4 IlepuoaHueckuii sakoH u I 7.8 6 6 3 24
NEPHOJIMYECKAst CHCTEMA
5 Crpoenue KOMILTEKCHBIX I 9- 6 6 3 24
COEAMHEHHI 10
6 Hauana xumuueckoii 1 11- 6 6 3 24 2-# pelTrnr-
TEPMOJIMHAMHKH 12 KOHTPOJTh
7 Kunetuka H MEXaHH3M I 13- 6 6 3 24
XHMHYECKOH peakiiu 14
15-
8 | PactBopei 1 I56 6 6 3 24
9 DIeKTPOXUMHUECKHE CBOICTBA | 17- 6 6 3 24 3-i peliTuHr-
pacTBOpoB 18 KOHTpOJIb
Bcero 3a 1 cemectp: 18 | 54 54 216 Ox3amen(36)
10 CeolicTea XHMHUYECKHX 2 |15 15 15 p 45
SNEMEHTOB
1 OcobeHHOCTH XUMHH 371eMeHTOR- ) 6- 5 5 7 45 1-it peiiTunr-
HEMETaNnoB 10 KOHTPOb
12 OcobennocTn xumum snemeHTOB- 2 11- 18 18 9 45 2-1 pedTHHT-
METaIOB 16 KOHTPOJIb
13 Meroae uccn.enouauuﬂ 5 17- 6 6 3 45 3-it peitTunr-
XHMUYECKHX NPOLIECCOB 18 KOHTPOJ1b
Beero 3a 2 cemectp: 18 | 54 54 180 Ox3amen(36)
Hanuuue B ancumnnmune KII/KP
Hroro no auciumivne 36 | 108 108 396 Ox3amen(72)
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Conepmaﬂue JICKIMHOHHBIX 3AHATHI 10 AUCITHILIHHE

Pasjen 1. Beenenue. OCHOBHBIC OHATHS M 3aKOHBI XMMUM

Tema 1 OcHoBHble XMMHUECKHE TIOHSITHS

Conepcanue Tembl. OCHOBHBIE NOHATHS XMMUH. ATOMHAs CAMHHLA MACChl. ATOMHAs U MOJICKYJIApHAs
Maccel. Monb. Monbnas Macca. Banenrnocts. CTencHb OKHC/IeHMS. OkBuBaneHT. MosbHas macca
SKBHBaICHTA. ONpeaeneHus XHMHYECKOrO SKBUBANIEHTA ANEMEHTA, KHCIIOThI, M'MAPOKCHUA, COJIH, OKCHIA.
OKHCTUTENLHO-BOCCTAHORUTEIBHBIE SKBHBANCHTDI.

Tema 2 3akoubl crexuomerpun

Coneprkanue Tembl. CTeXHOMETPUYCCKHE 3aKOHBI. 3aKOH YKBHBAICHTOR, Cnoco6bl BbIpakeHHs
KOHUEHTPALIUM PACTBOPOB.

Pasnen 2. Crpoenne atoma

Tema 1 DkcnepumenTanbHble JOKA3aTEIbCTBA CIIOKHOI CTPYKTYpPbI aTOMa

Conepxanne TeMbl. ATOM — Kak ciiokHas cuctema, CloskHas crpykTypa sapa. [IporoHbl 1 HEWTPOHBI.
[IpoTonHo-HelTpoHHas Teopus cTpocHus sapa. JlsoicTrenHas npupoja snexrpona. Macca u 3apsi
snekTporos. BosiHosbie cBoiicTea anexTponos. CooTHOLICHHE HeonpezneneHHoctu ['eiisenbepra. [onstue
opbutans. Boanosas GyHkuua M BOnTHOBOE ypasrenue [lpenunrepa.

Tema 2 Crpykrypa 21eKTpOHHbIX 060104eK aTOMOB

Coanepxxanue Tembl. Ksanrobie uncna. Crpykrypa snekrponnbix o6onoyek. Ksantosbie YPOBHHU, KBAHTOBbIC
MOAYPOBHH, S-, p-, d-, f- aTomubIe opGuTanu. [pasuno Kieukopekoro. Peaishbie PACIOJIOKEHHS YPOBHEH H
NOJAYPOBHEH B aTOMeE.

Tema 3 [Npunumne pacnpesenenye 3MEKTPOHOR B aToMax

Conepskanue TeMbl. OCHOBHbIE IPHHLMIILI PACIIPEACTCHUS 3JIEKTPOHOB B ATOME: MPHUHLIMI HAUMEHbIICH
aHepriu, npunumn Haynu u lynna. U3o6paxenne snekTpoHoii CTPYKTYPBI aTOMa NpU NOMOLIH
IEKTPOHHBIX (POPMYJT H KBAHTOBBIX AU€eK.

Paspen 3. Xumuueckasn cessb

Tema 1 Ilpupona xumuuceckoii cazm

Coneprkanme Tembl. [TousTye XMMHYeckoii CBsI3M, Kpusbie usmenenus suepruu npu oGpasosannm cessu.
ITpupona xumuyeckoit ceaszn. Konnuecrpennnie XapakTepUCTHKH cBA3H. Tyun cBazu. Banenrusie u
MEXMOJIEKYJIIPHBIC CBSI3H.

Tema 2 KosasnentHas cBsi3b ¢ NO3MLMH METONA BANTEHTHBIX CBA3CH

Conepixanue Temsr. Kosanentnas cesisb. JlBa MeTona o6bscHeHMs KOBaNneHTHOH cBA3H. OCHOBHbIE
TMONOKEHK: METONA BanCHTHBIX caseit (BC). [Nonspuocts ces3u. Henonaprubie u NONAPHBIE MONEKYIIbI,
HAMNONbHbI MOMEHT ¥ XapaKTEePUCTHKH CTEIICHH noaspHOCTH cBA3un. Tunel ruGpuamsanmii atomupix
opOuTaneii, HanpaBIEHHOCTL XUMHYECKOI CBA3H, FEOMETPHYECKas KOHDUTYPALIMSA MOJIEKYIT. G- H T- CBSI3H.
Opnunaphbie, ABOHHbIC H TPoliHbie cBsi3H. HeHachlaeMocTh CBs3H. DHeprus CBa3u.

Tema 3 KopanenTnas cBasb ¢ nosuumii MeToa MOJIEKYIApHbIX OpOuTaned

Conepxanue Tembl. OCHOBHBIE 110JI0KEHHS MeTOA MoJIeKyIApHBIX opOuTanei (MMO). Ceassiaionue,
PA3pLIXJIAIOUIHC W HECBA3BIBAIOLUNE MOJICKYIISIPHEIE OPOUTAIM; G- U TT- MoOJIEKyIApHble OpOuTanH. Cxembl
MOJIEKYIAPHBIX OPOHTANEH ABYXaTOMHBIX FOMOSIIEPHBIX, rereposepubix Mosekyd. Iopsiok ceasu.
MarnuThbie ceolictBa Monekys.

Tema 4 XapaxrepucTika HOHHOR CBA3M M 0COGEHHOCTH OMONHUTENLHBIX BH/IOB CBSI3H

Copneprkanue Tembl. Honnas casisb. Kpurepuii o6pasoBanus uonnoit cesizu. HenachiaeMocTs ey,
Kpucrannnueckoe coctosnue HOHHBIX coeuHEeHHI. Henanpagnsemocts cBszu. DHepris cpssu.
MesxxmonekyspHsie ¢Bs3H. Boopoanas cassk. Biusaue BOJIOPOAHOKH CBA3M HA CBOHCTBA BELLECTB.
JloHopHO-akuenTopHas cesi3b. Honop, axuenrtop. Ciyuan nosisiieHus BHYTPHMOJIEKYJIIPHOM, BOJOPOAHOM H
AOHOPHO-AKLCIITOPHOH CBA3H. OPHEHTALIMOHHOE, HHAYKLHOHHOE 1 JMCIIEPCHOE B3aUMO/IEHCTBHE,

Paspen 4. Tlepuoauueckuii 3akon u [epuoanueckas cucrema

Tema | OrkpbiTHe nepHoaHUECKOro 3aKoHa 1 pa3paboTka nepHoANIECKO CHCTEMBI 2IEMEHTOR
Coneprkanue Tembl. Tpu srana pabors J|.U. Menneneesa e o61acT CHCTEMATHKH XMMHYECKHX 3JIEMEHTOB,
(DopmynupoBka neproanyeckoro 3akona. Cosganue NMEPHOAHUCCKOH CHCTEMBI AeMenTOoB. JlorHueckue
BLIBOZIBI M3 MEPHOAHYECKOTO 3aKOHA U NIePHOIMYECKOH CHCTEMbI S/IEMEHTOB. Cospemennas dopmynuposka
MEPHOAHUECKOro 3aKkoHa. CTPYKTYpa COBPEMEHHOM NEPHOAMUECKON CHCTEMBbI 3/1EMEHTOR.
Kopotkonepuoaubiii ¥ JUTHHHONICPHOHbIH BAPHAHTDI TIEPHOMYECKOM CHCTEMBI. [lepuon. I'pynma. Jlenenue
IPYIINBI HA MOArpYNIbl. THIHYECKHE 2IEMEHTDI, MOHBIE HIEKTPOHHbIC AHATIOTH, §-, p-, d-, f- a5iemMeHTHI.
BryTpennsis u BTopuuHas nepHoaHuHOCTS.
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Tema 2 3aKk0HOMEPHOCTH M3MEHEHHS OCHOBHBIX XapaKTepPUCTHK aTOMOB

Coneprxanue TeMbl, 3aKOHOMEPHOCTH H3MEHEHHS OCHOBHBIX XapaKTepUCTHK aTOMOB T10 TEpUOIaM
rpynnam. Paguycei atomos, sHeprus nonusaimn, CPOACTBO K 3JICKTPOHY, 3/1EKTPOOTPULIATENbHOCTD:
MSMCHEHHA STUX XapaKTePHCTHK N0 MepUOAAM K Ipyrinam. 3aKkoHOMEpHOCTH H3MEHeHus BAJICHTHOCTH,
OKMCITHTE/IbHO-BOCCTAHOBUTENLHBIX CBOMCTB 2JIEMEHTOB M CBOJiCTR OHOTHITHBIX COGIMHEHH. 3akon Mosnu.

HO,B,TBGPJKIIGH HE MNpaBUJILHOCTH NEPHOAHYECKOH CHCTEMBI ANEMEHTORB. Hpeacxa:aanue CYLIECTBOBAHHA HOBbLIX
INEMEHTOB.

Paznen 5. Ctpoenue kommnekcHbIx COeIMHEHUH

Tema 1 CrpykTypa KOMILIEKCHBIX COeaHHEHM

Conepxanue TeMbl. OCHOBHbBIC MONOYCCHMS KOOPAMHALMOHHON TEOPHH: LIEHTPaIbHBIN aTOM W JMranjbl,
BHCIHAS ¥ BHYTPEHHSI Chepa, KOOPAMHALMOHHOE YHCITIO, 3aps/l KOMIUIeKCO00pa3oBaTeNs U KOMIJIEKCHOro
Hona. Homenknarypa komnnekcos. Xumuueckas cassp g KOMILIEKCax.

Tema 2 Komnniekchble coeuienns ¢ nosu LMK METO/a BATIGHTHLIX CBA3CH

Coneprxanue Tembr. Crpoenne KC ¢ nosuuni MBC. I'nGpuausauus opGuranei UEHTPABHOTrO aTOMa NpH
o6pa3zoBaHuM OKTasPHUECKHX, TETPAdAPUUCCKUX M KBAJIPaTHOrO KoMruiekca. TTpeacrasienue o TEOPHH NOJA
JIMFAHZ0B. DHEPreTHYECKHE AMarpaMMbl IS reKCaaMMUHKOGATETA (3) n rexcadpropokoGansrara 3).

CpaBHeHHe BO3MOKHOCTEH METO/a BANEHTHBIX CBA3EH, TEOPHH KPUCTATMYECKOTO MO 1 TEOPHH NOJIs
JIMTAH/IOB B OMMCAHHUH KOMILIEKCOB,

Tema 3 XapakreprcTrka ycToRYHBOCTH KOMIIGKCHDIX COEJIMHEHUH

Conepaxanue tembl. KoncranTa yeroitunsocti kom MICKCHDIX COC/IMHCHHI-BAXKHEHLIAs XapaKTepucTHKa
KomriekcoB. Peakumu ¢ kommiexkcamu,

Pasnien 6. Hauana xumuueckoii TEPMOAHHAMMKH

Tema 1 OcHoBHBIE NONOKEHMS XHMHYECKOH TEPMO/HHAMHKH

Conepxanne Tembl. OCHOBHbBIC MOHATHS XHMHUYECKOHN TCPMOIHHAMHKH: CHCTEMA, NapaMeTpsl COCTOAHHS,
paboTa, sHeprus, Terora. Buyrpennss IHEPIHA, M e M3MEHEHHE NPH XHMHYECKHX NPEeBpalleHuX. [TepBoe
Ha4ANI0 TEPMOAMHAMHUKH. DHTaNbIUs 0GPA3OBAHMS XHMHUECKHX COCIUHCHMIAL Cranpnaprhoe cocrosnue.
Crannapribie sHTaIbnul 06pazosanus, TerioBbie PDeKTEl XMMHYECKHX peaKiiuii. Tepmoxumuueckue
pactCTbl, OCHOBaHHbIe Ha 3aKkoHe ['ecca. Bropoii sakon TCPMOAMHAMHMKH. DHTPONHS. 3aBHCHMOCTh SHTPONHH
ot Temneparypbl. Cranaaprias sutponus. Mamenenne SHTPONHH NP XMMMUECKUX peakuusax. JHeprus
['n66¢ca 1 sneprus IenbMmronsua. Kputepwuii camonpoussosshoro NpoTeKaHud npoueccos. Kunetnka u
MCXaHH3M XMMHYECKUX peakiinii

Pasnen 7. Kunernka v Mexauusm XUMHUCCKHX peakuuii

Tema 1 INousiTue ckopocTH XUMHYECKHX peakumii

Conepanue Tembl. CKOPOCTh XHMUYECKOI PCAKLIMH, €€ 3aBUCHMOCTD OT NIPUPO/IbI M KOHLIEHTPALIH
peareHToB, Temneparypsl. [lopsiok u Monekynspuocts peakuun. Koncranta CKOpPOCTH, €€ 3aBHCHMOCTDb OT
TEMIepaTypbl.

Tema 2 CymmocTts romorennoro u TeTEPOreHHOr0 Karaiusa

Coneprxanne Tembl. 'omorennbiit u FETCPOreHHbIH KaTaiu3. BO3SHHKHOBEHHE XUMHYECKOro PaBHOBECHsI.
Obparumsbie n HeoGpaTuMbie XUMUUECKHE peakuMu.

Tema 3 Cocrosnue xumudeckoro paBHOBeCHS. DAKTOPLI, BAHAIOLINE HA PABHOBECHbIE CHCTEMbI

Conepcanne Tembl. Bausnue Buemimx (haxtopos Ha paBHOBecHe. OcHOBHBIE nonoxenus npununa Jle-
laTense

Pasnen 8. Pacteope

Tema 1 Knaccudukauus pacTBopoB

Coneprxanne Tembl. PacTops! skHiicHe (BosHbIE M HEBOAHBIE), TBEpAbIC H razoobpasusie. Crnoco6pl
BLIPOKCHHS KOHLECHTPALHK PaCTBOPOB: MAaccoBas A0, MOJIs PHOCTh, HOPMaNILHOCTB, MOJISIILHOCTD.
PactBopumocts. MakTops, Biusiomue ua pacTBopumocTs. Konnurarususie cpoiicrsa pacTBOpOB He
HJICKTPOJIHTOB H 211eKTPoNMTOB. 3akoubl Payss u Baur Fodda s pacteopos ne WEKTPOIIMTOB H
JJIEKTPONIHTOB. M30TOHUYeCcKmii koa(puumenT.

Tema 2 PacTBops! HedstekTponuTa 1 DNIEKTPOJIUTA

CojiepskaHue TeMbl. INEKTPONUTHYECKas HccomaLms. CHTbHbIE 1 cnabele anekTponutsl. CreneHs u
KOHCTaHTa nuccouuraimu. MakTopel, BAUSIOLHE HA CTENEeHb ANCKTPONUTHYECKOH Anccounannm, Kaxyuascs
CTENCHDL IMCCOLIMALIAN CHITBHBIX MIEKTPONUTOB. Jluccoumanus ciaGpix ICKTPOJIMTOB. 3aKOH pasBeAeHHUS
Octranspa.

Tema 3 Bopa xax pacrsopurens

Coneprcanue Tembl. Boga kak paskheiimii pacTBopuTesb. Koncranta auecounanuu Boast. Monmoe
NpousBeAeHHe BOibl. Bonopoammiit nokasarent.



Tema 4 T'upponus conei

Conepixanne Tembl. Inaponus coneii. Koncranra PABHOBECH:A peakuuu ruaponusa. PakTopsl, BIHSIOMHE HA
PaBHOBECHE peaKUHii ruiponusa.

Tema 5 Ipoussenenue pactsopumocty

Conepsxanue rems. [poussenenue PaCTBOPUMOCTH MJIOXO PACTBOPUMBIX CHILHBIX 3IEKTPOIUTOB. Y CaoBus
OCAK/EHUS U PACTBOPEHHS OCAKOB,

Pasnen 9. Dnexrpoxumuueckme croiicTea pacTBOpOB

Tema 1 BozuukHoBeHue fBOIHOTrO JIEKTPHUECKOTO Cllos

Coneprkanue Tembl. [Tousitie o aBoitHOM SIIEKTPUYCCKOM €i10€. DNCKTPoAHbIH noTeHuman. CTaHaapTHbI

ANEKTPOAHBIA n0TeHIMAN. Pag nanpskenuii, Ypasnenue Heprera. DiekTpoxMMHUECKHE HCTOUHUKY IHEPrUH.
OnexTponus.

Tema 2 Xumnueckue MCTOUHNKH TOKa

Coneprxanve Tembr. opmysia Heprera. Teopus ranpBaHMYECKUX IEMEHTOB. AKKYMYJIATOPBI.

Tema 3 Daexrponus

Conepicanue Temsl. INopsiok paspsaa HOHOB Ha Katone 1 aHojie. 3aKOHBI HEKTPOIN3a.

Tema 4 Kopposus meranios

Coneprxanue Tembl. Xapakrepucruka JNICKTPOXUMHUCCKON KOPPo3uu. DakTopbl, BIUAIOLIKE Ha npouece
KOppO3HH.

Pazpnen 10. Croiicra xuMHueckux sneMeHToB

Tema 1 INocnenoBaTenbHOCTb H3yYEHHS CRBOHCTB XMMUUYCCKIX 9JIEMEHTOB

Conepxanne Tembl. Xummueckue csolicTna KOHKPCTHOrO 3/IEMEHTA W/IH TPYIIIbI 31€MEHTOB NPeUIaraeTes
obeysiaark no euHoMy niany. [onoxkenue s TNEPHO/TMYECKOI CHCTEME, PACTIPOCTPAHEHHOCTD 1 (opmbl
HaXouIeHuA B npupose. Crienduka CBONCTB 31EMEHTA H IO COCIMHCHMI,

Tema 2 Bopopon, kuciopon

Conepaxanne Tembl. Bonopon B npupose. Usoronsl BO/IOpo/Ia. BaneHTHble BO3MOXKHOCTH aToMa H
XapaKTEpHbIC cTeneHu okuenenus. Monekyna H2. Tlonyuenne Bosoposa. dusmueckue u XHMHUYECKHE
CBOICTBA MPOCTOro BEIIECTRA. PacTsopenne Bogopona B Merannax. [Tonyuenue 1 cpolicta ruapuos.
Bozopoanas csase, npuumnbt ee o6pasosanus. Bausitue BO/IOPOIHO# CBA3M Ha CBOMCTBA COCTMHEHMIA.
[onoxenue B nepuouueckoii chucreme. Kucnopon B npupose. Mosekyna 02, [Tapamarnerusm kucnopona.
[Nonyuenne kucnopona. Musnueckye H XMMHUCCKHE CBOMCTRA [IpOCTOro BewlecTra. AJUIOTPONHS KHCIOpoa,
030H. B3aumoneiicTue kuciopoaa ¢ npocTeIMH BemecTBaMH. ITonyuenne u cBoiicTBa okcunos, MEPOKCHAOB
H HajnepokenoB. H202 kak okucinTens 1 Kak BOCCTAHOBHTE)Ib. [lpumenenue nepokcuna BOJIOpOJA.
Paspen 11. OcoBeHHOCTH XMMHH 3IEMEHTOB — HEMETALIOB

Tema 1 Dnementer VII-A rpynnbi (rasorens)

Conepskanne Tembi. OGLas XapaKTepHCTHKA HTeMEHTOR rpynrbl. CTpoeHHe 2IEKTPOHHBIX 060I0YeK.
BanenTHpie BO3MOKHOCTH aTOMOB M XapaKTCpHbl€ CcTerneHn okucaenus. [pocreie BelecTra,
BsanmonelicTaue rajioreHoB ¢ npocThiMu BelecTBaMH, Peakinu ranorenos ¢ BaxuewuMn pearentamu.
[Tonyuenne u cpoiicTea 'allor¢HOBOIOPO/IOB M raJIOreHuA0B MeTamtor. CBolcTra KHCITOPOACOAEpIKAIIHX
COC/IMHEHHI TAJIONeHOB: OKCH/IbI, KHCOTHI, COMNM. OKHCINTEIbHO-BOCCTAHOBHTE LI PEAKIIMH FAJIOFEHOB 1
HX COCJMHEHHH B BOJHBIX PACTBOpAX.

Tema 2 Bnementst VI- rpynnp: (xanbKoreHsr)

Conepsxanue Tembl. OGwas XapakrepicTuka rpynbi. CTpoeHHe aNekTpoHHbIX 0bomouek aToMoB. BanenTibie
BOSMOMKHOCTH ATOMOB W XapaKTepHble CTeneH! OKHMelIeHus. B3anMoaelicTBIe XalbKOreHoB ¢ IPOCThIMK
BELICCTBAMM M peakuHy ¢ BaKHEHIIMMY pearentamu. MeTobl NoJIy4eHHsI H XMMHYECKHe cBoHCTBA
XajibKOreHOBOAOPO/OB. XapaKTePUCTHKA XaIbKOMeHUIOB METaI/IOB. [lonyuenue u colicrra
KHCIOPOACOACPIKALUMX COSIMHEHHIT XAJILKOTEHOB: OKCHbI, KHCIIOTHI, COJIH. .

Tema 3 Dnementsr V-A rpynnsi

Conepaxanue Tembr, O61as XApaKTCpHETHKA rpynnbl, CTpOCHHE MEKTPOHHBIX 060J10UeK. Baumopeiicteue
JJIEMEHTOB Y-A rpynnbl ¢ HPOCTHIMU BELICCTBAMM M BAYKHEHLIUMMU pearchtamu. Tomyuenue u colicTea
KHCI0PO/ICONCPIKALLMX COCNMHCHHHA: OKCHIBI, KHCIOTH M coni. [anorenuast. OGiuas XapaKTepHCTHKa,
(hopmbI u cTpoeHHe Mosieky. Cynsuabr. opmsr u crpoenne moJieKyJ1. [Tonyuenne u Xumuueckue
cBOCTBA. OKHCIUTEILHO-BOCCTAHOBUTE b HBIE peaxiiiu B pacTRopax.

Tema 4 Dnementsl IV-A rpymsi

Conepxanue Tembl. O6uas XapaKkTEpUCTHKA rpynnbl. OCOOCHHOCTH CTPOCHHUS SMEKTPOHHBIX 060M0YeK
aromoB. [1pocteie BelecTsa, ux B3aumoselicTeIe ¢ APYTUMH 2JIEMEHTAMH H BAYKHEHIIMMU XHMUYECKHMHU
pearenTamu. Heopranmueckas xumus yrieposa. Momy4enue n cBolicTsa Gunapnbix coeauHeHui yriepojaa u
kpemHuus. [lonyuenue u coiictsa KHCIOPOACOACPIKALIHX COCIMHEHHUH YITICPOJA H KPEMHHS



Tema 5 Dnementsi HI-A rpynnb

Conepxanue tembl. Ob1nas XapaKTepUCTHKA 31eMCHTOB. MX dusuueckue u xumuueckue croiictea,

Tema 6 Xapaxrepucruka OKHCJIHTENIBHO-BOCCTAHOBUTEJIbHBIX CBOWCTB COCAMHEHMIT Ta/IOreHoB
Conepranue Tembl. XumMHueCKHe CBOMCTBA KMC OpoAOCONEPKALIMX COEZIMHEHUI raJIOTeHOB B BhICLLEL
CTCMCHH OKHCIIEHHsI LIGHTPAILHOIO aTOMa.,

Tema 7 XapakrepucTrka OKHCIHTE/IbHO-BOCCTAHOBHTENBHBIX CBONHCTR COEIMHEHHH CePBI H €€ aHaJIOroB
Conepranue Tembl. XMMUUECKHe CBOICTBA KHCITOpPOAOCOAEPKALLMX COSAMHEHHIM Cephl H €€ aHAJIOrOR.
Tema 8 XapakrepucTHka OKHCITHTENBHO-BOCCTAHOBHTEILHBIX CBOMCTB COe/IMHEHMTT a30Ta M ero aHaIoron
Copnepixanue Tembl. XUMHUECKHE CBOCTBA KHCJIOPOAOCOAE PAALUHMX COCIMHEHHIT a30Ta U €ro AHAIOTOB.
Tema 9 UueprHbie razm

Coseprxanue Tembl. XapakTepHcTyka (U3MUECKHX M XHMUYECKHX CBOHCTS HHEPTHBIX rasos.

Pasnen 12. OcobeHHOCTH XUMMM 31eMEHTOB-METAIITOB

Tema | Obuas xapakTepucTHKa NIEPEXOHLIX H1EMEHTOB

Cozneprkanie Tembl. OcoGEHHOCTH CTpoeHHs aTOMOB d- 1 f- 31eMeHTOB. OpOGuTanbubie paguycsl, suepruu
HOHH3ALMH, CPOLCTBO K 211eKTPpoHy. Muoroo6pasue creneneii oxucnenms. OTIHUMS OT 3IEMEHTOR JIaBHBIX
noarpynn. Beicokue crenenu okucnenus u MOJIEKYJIAPHBIE COeIMHEHUs. HU3KkHe cTenenu okucnenus u
COCAHMHCHUS NIEPCMEHHOTO cocTaBa. MeTaninueckoe cocTosHue npocThix BewecTs. CXOACTBO 1 paznuuus
SJIEMEHTOB NEPBOTO, BTOPOI'O U TPETHErO NMEPEXOAHBIX psioB. JlanTanouaroe cxkarue. MOBLIEHHOE
CXOACTBO 3/IEMCHTOB - JIEKTPOHHBIX AHATIOTOB BTOPOrO U TPETHEro PJIOB. Copnep:kanue B npupose.
[osyuenue metannos us pya. Meramnyprus YEPHBIX W UBETHBIX METAIUIOB. MeTo/Ibl OUHCTKH METAIIOB:
30HHAsA [UIABKA, DJIEKTPOPAPUHNPOBAHUE AMCTHILIALUA B BAKyyMe.

Tema 2 IMoarpynna xpoma

Coneprxanne Tembl. OB11as XapakTepucTHKa 31eMEHTOB. Crpoenne aToMOB, BO3MOMHBIE CTENEHH OKHC/ICHHS
B coenunennsx. HauGonee xapakrepusie crenenu oxucnenns: Cr (1), Mo (VI),

Ipocteie BewecTpa: (usnyeckue n XUMHYECKHe CBONCTRA. Tyronnaskoctn monubaena u Bonb(hpama.
[IprMeHeHue B CrielManbHbIX CruiaBax. XpoMHpOBaHKE METANIIOB.

Baxcheiime Gunapubie xumMuieckue coemueHus: OKCH/1bl, FaIOreHHU b, XaJIbKOIeHUIbI. 3aBUCUMOCTD
CBOHCTB OT CTENeHH OKHC/ICHNs. XpOMOBas KUCIIOTa, XpoMaThl U 1uXpomarsl. KoMiuiekcHble coenuueHus..
AKBa- H THIPOKCOKAaMILIEKCHI. MHOrooGpasue KOMIIeKCoR xpoma (I11).

Tema 3 INoarpynna mapranna

Conepxanme Tembl. O6was Xapaktepucruka SJIEMEHTOR, CTPOeHHE aToMOB. MHOroo6pasue creneeit
okucinenus. IlpocTeie BelecTsa: U3nueckue 1 XUMHUECKHE CBOMCTBA, [Tpumenenne. Baxneiumne Gunapusie
XHMHUECKHE COCIHHEHHS: OKCHIBI, FAJIONeHM/1bI, XaJbKOreHHIBl. XUMHS BOIHbIX pactBopos. Maprauueras
KHCNOoTa. OKHCﬂHTCJTthIC CBOHCTBA NEPMAHraHaTHOIO HOHA.

Tema 4 XKeneso, kobanbT, Hukess

Coneprxanue Tembl. OBLuas XapakTepHeTHKa 3J1eMeHTOB. Crpoenue aToMOB, BO3MOKHBIE CTENEHU OKUCTICHHS
B coepmnenuax. Ipocrie Beuectra: husnueckue u xummudeckue ceoiicrsa. Ponb sxenesa u €I'0 CIJIaBOB B
HCTOpHH uMBHIM3aiK. CoBpeMeHHbIC NPUMEHEHHS MeTAIOB. BakHeliue OuHapHbIe XUMHYECKHE

coeiHenus: OKCHJIbI, FaNOreHu/Ibl, XaIbKOreHHIbl, X HMHS BO/JIHBIX PAacTBOpoB. KoMIuiekcHbIie coeuHenns,
OKHCIIMTENbHO-BOCCTAHOBUTENBHbBIE CBOCTRA.

Tema 5 Megp, cepeGpo, 3oi0t0

Coznepxanue Tembl. OBLas XapaKTepucTHKa IMEMEHTOB. CTpoenne aToMOB, BO3MOMKHBIC CTENEHH OKHC/ICHUS
B coesiuneHnaX. Cneumuduia oqHO3apAaHBIX HOHOB ¢ konpurypauuei (d10). Ipocrsie Bemectra:
(H3HYeCKHE M XUMMYECKHE CBOMCTBA. Camoponsbie Merannbl. Bakueiiwue OuHapHEIe XUMHYecKue
COC/IMHCHMS OKCHIBI, FAIOrCHH/IbI, XAIbKOrCHHbL. XHMHS BOAHBIX PacTBOPOB. OKUCAHTENBHO-
BoccTanoBuTe/bHbIe cBoiicTa Cu (I) u Cu (IT), Au (1) u Au (II). KommiekcHble coegunenus.

Tema 6 INoarpynna wunka

Coneprxanue Tempr. O61as XapaKTepUCTHKA 2IEMEHTOB. Crpoenne aToMoB, BO3MOKHBIE CTEMEHU OKHCIICHHS
B coeaunennax. OcoOeHHOCTH coeaunenuii pryTH (1). [Ipocreie BemecTsa: Qusnueckue u xumnueckue
CBOWCTBA. YHUKAIbHBIE CBOHCTBA METAITMYECKOH prytu. Ilpumenenne. Baxueiinue Gunaphbie xumuueckue
COCAMHEHHUS: OKCHAIbI, TAJIOreHU/IbI, XaILKOTEHHABL XUMUS BOJHBIX PacTBOpPOB.

Tema 7 Iogrpynna ckaumus

Coneprxanue Tembl. ObIas XapaKTepucTHKA 31EMEHTOB. XapakTepuCTHKH X (PHM3HYCCKUX H XMMUUCCKHX
CBOMCTB.

Tema 8 IMoarpynna turana

Cozeprkanime Tembl. O6ias xapaktepucTuka JIEMEHTOB, HX (PH3UYCCKHE U XMMHUECKHE CBOHCTBA.

Tema 9 Iogrpynna Banaaus
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Copepranue TemMb OGwasn XapaKTEpUCTHKA HJICMCHTOB, MX (hU3HUECKHE M XMMUYECKHE CBOWCTRA,
Tema 10 Tlnarunosbie Metanis cemelicrsa pyTeHus

Coneprxanue Tembl. O61as XapaKTCPUCTHKA DIIEMEHTOB, MX (DHU3HUYECKHE U XHMHYECKHE CBOIiCTRA.
Tema 11 ITnaTHHOBBIE METANIBI CeMeHCcTBa OCMHS

Conepxanue Tembl. O6utas xapakrepucrika JIEMEHTOB, MX (PU3UUECKHE U XHMHYCCKUE CBONHCTBA.
Tema 12 s-onements nepsoii rpynei

Coanepxanue Tembl. Ctpoenne JIEKTPOHHOH 00OIOYKH 5-3/1€MEHTOB. XapaKkTepucTHKa XHMHYECKUX CROMCTE
S-3JIEMEHTOB IMEPBOM Py
Tema 13 s-Bnementer Bropoii rpyIIbl

Conepxanue Tembl. Crpoenue ANEKTPOHHBIX 060JI0UEK S-DIEMEHTOR BTOpOH rpynmnbl. Xapakrepucrika
XMUMHUYECKHX CBOHCTB S-OJICMEHTOB H MX COGMHEHMUIL.

Pasnen 13. Metoapt ucenenosanus XHMHYECKHX COEHMHEHHIT

Tema 1 Xumuueckue Meronbl necenopanus XHMHYECKUX COEIMHEHUI

Conepxanue Temsl. [IpuMenene Xumuteckmx MCTOZOB JUIS ONPEACNICHUSA COCTABA XMMHUYECKHX COCAMHEHUIL.
Tema 2 Tpumenenue dusnueckux Meronos UCCIe10BaHH

Coaepxkanue Tembl. OcobenHocTs 1 cnenuduKa GUIHIECKUX METOIOB MCCIIeI0BAHHUS CTPYKTYphI
XHUMHYECKHX COe/IHHEHMIT,

Tema 3 Cnexrpanshbie MeToab! MCCJIC10BAHHS
Conepxatne tembl. OcoGeHHOCTD CTEKTPAILHEIX METOI0B HCCIE0BAHUA XMMHYCCKHX COE/IHHCHMUIL

Conepxanne xaGoparopusix 3ansaii 1mo AHCHMILTHHE

Pasnen 1. Beesienue. OcHOBHBIC OHSTHS U 3aKOHLI XHMUH

Tema 1 3axons! crexuomerpun

Cozepxanne naGoparopHoii paGoTsI. Onpesienenne XuMUYeCKOro HKBHBAICHTA JIBYXBJICHTHOI'O
Meraja.

Paszen 2. Crpoenne atoma.

Tema 1 Dxenepumentaneusie nokasatenseTea CIIOXKHOH CTPYKTYPBI aToMa

Conepxanue naGoparopuoii paGoTsL. OKHCIHTEIEHO-BOCCTAHOBUTETHEIE IPOLIECCHI B XHMHH H
XHMHYECKOI0 TeXHOJIOTHH.

Paspnen 3. Xumuueckas cBsisp.

Tema 1 KoBanenrhas cBsi3b ¢ mo3uimii METOJa MOJICKY/IAPHBIX OpOHUTaneii

Conepxanue nmaboparophoii paboTbl. XuMHYCCKHe CBOMCTBA COCAMHEHHM, OTHOCSIINXCS K
Pa3iHYHBIM KJIACCAM COCOHHEHMIA,

Tema 2 Xapaxrepucruka vonHoM CBI3U 1 0COOCHHOCTH MONONHUTENBHBIX BUIOB CBI3H
Conepxanne aGoparopuoit paborsl. [purorornenue PACTBOPOB 3a/IaHHBIX KOHIIEHTPAIHUIA,
Pasnen 4. Ilepuonmueckuii 3akon u NIepHOANYECKasi CHCTEMA.

Tema 1 3aKOHOMEPHOCTH H3MEHEHHS OCHOBHbIX XapakTepUCTHK aTOMOR

Conepxanue naGopatopHoi paboter. Biusiine pasmepos aTOMOB, BEJIMYUHBI SHEPTHH HOHU3AIMH Ha
XHMHYECKHE CBOMCTBA COEAUHEHMUIA,

Pasnien 5. Crpoenne xommexcubix COeIMHEHHH.

Tema 1 KommtekcHbie coeunenns ¢ nosmmuii METO/Ia BAJICHTHBIX CBsI3ei

Copepxanne nabopatopHoii paGoT, Hsyuenue crpykryphl KOMILIEKCHBIX COEIMHEHMH,
XUMHYCCKHE PEaKIHH ¢ KOMIICKCAMH.

Pasnen 6. Hauano xumuueckoit TEPMOJTUHAMHKH.

Tema 1 OcHoBHBIE NONOKESHUSI XUMHYCCKOIH TCPMOJIMHAMUKH

Cozepxanne naGoparophoit paGoTsi. Onpesenenne TewIOBLIX 3 perToB XUMEYCCKUX peaKuui.
Paznen 7. Kunernka u Mexauusm XHMHYECKOH PCaKLIUK,

Tema 1 Ilonsitne ckopocTH XHMHYCCKIX peaxkuuni

Copepxanne naGoparopHoii paboTbl. Onpesiesienne CKOPOCTH XUMIYECKHX nponeccos. Msyyenne
(haxTopos, BiusiOLE HA CKOPOCTE peaKImii.

Paspen 8. Pactsops!.

Tema 1 PactBop! HEDNIEKTPOIINTA U DJICKTPOJIMTA
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Cozeprxanue aGopatopHoii paGoTsL. Onpenenenne pH pacteopos 9JIEKTPOJIMTOBR.

Tema 2 I'maponus couei.

Conepxanne n1aGoparopuoii paGoTs. H3yuenue dakropos, Bausommx Ha npoLuece ruaposmsa
COJIEH.

Pazzen 9. Dnexrpoxumuueckue cpoitcrpa pacTBopoB.

Tema 1 Dnexrponns

Conepxanne naGoparopuoit paGorsr. Uceneosanue [IPOLCCCOB, IPOTEKAIONIUX HA aHOJAAX H
KaTOAax IpU SIICKTPOIK3E BOAHBIX PACTBOPOB XMMHYCCKHX COETHHCHMIL

Tema 2 Koppo3sust meTaios

Conepxanne naboparoproit paGorsl. Usyenne TIPOLECCOB NIEKTPOXUMUYECKOH KOPPO3HH
METaLIOB.

Paszaen 10. CBoiicTBa XMMHYECKHX DJIEMEHTOB.

Tema 1 Bogopon, KHCIIOPOI

Conepxanue J1abopaTopHOIi paboTHI. H3ydyenne XUMHYECKHX CBOMCTB COCIIMHEHHH BOSIOPOIA H
KHclopoa.

Pasnen 11. OcoGenHOCTH XUMHH DIEMCHTOB-HEMETAIIOR

Tema 1 Dnementer VII-A rpymmnst (ranorens)

Coziepxxanne nadoparopuoii paGoTel. XuMudeckue CBOMCTBA rajIOTCHOB U UX COCMHCHHI.
Tema 2 Xapaxtepucruka okuciuren bHO-BOCCTAHOBHTENILHBIX CBOHCTB COCIUHEHMI CePBI U ce
aHaJIoros

Conepixanue 1aGopaTopHEIii paGoTsHL. M3yyenne okMCIHTeIbHO-BOCCTAHOBUTEBHBIX CBOMCTR
COCJIMHEHHI Cephl,

Tema 3 XapakrepucTika OKMCIHTEIbHO-BOCCTAHOBHTEIILHBIX CBOMCTB CO€IMHEHMI a30Ta 1 ee
aHaloros

Conepxanne naGoparopuoii pabotel. Uzydyenue OKHCJIHTEIIEHO-BOCCTAHOBHTENBHEIX CBOWCTE
COCIMHEHHI a30Ta.

Pasnien 12. OcoGeHHOCTH XHMHH 2IEMEHTOB-METANIOR

Tema 1 Ioarpynmna xpoma

Cozepxanne naGoparopnoit paGoTsl. Yuactae coeunenuii XpOMa B OKHCIIHTENBHO-
BOCCTAHOBUTE/IBLHBIX MPOLIECCaX.

Tema 2 IToarpynma mapranua

Conepaanue naGoparoproit paGotsi. CoeuHeHus Mapraiia KaK akTUBHBIC OKHCIIUTEIIH.
Tema 3 XKeieso, kobanbT, HUKEND.

Cozep:xanne naGoparopuoii paboTel. CBoiicTBa coemHenuii sxkenesa (1L, III), xoGanwsra(ll) n
auxessi(II).

Tema 4 Ioarpynma nunka

Coznepxanue maGoparopmoii paGoTsi. M3yyenue aM(poTepHBIX CBOMCTE CoerHeHHiL MOJIrpyNIbI
LIMHKA.

Tema 5 IMoarpynna Turana

Coznepxanue aGopatoproit pa6oTel. OcoBeHHOCTH COC/IMHCHMIH IO/IrPYIIIbI THTAHA B JIBYX H
YEThIPEX BAJCHTHBIX COCTOSHUSIX.

Paszien 13. Metoasl uceneioBanus XuMHYECKHX IIPOLIECCOB

Tema 1 CrexTpanbHbie METO/BI HCCITEI0BAHMS

Couepxcanue naGopatopuoii paGoThi. [Monyuenne MK-criexrpon Heopranmueckux COe/IMHEHH H
H3YYEHHE UX CTPYKTYPBHI.
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5. OHEHOYHBIE CPEJCTBA JIJIsI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
[MPOMEXYTOYHOM ATTECTALIMM 10 UTOI'AM OCBOEHUS AUCHUITIUHBI
U YYEBHO-METOMYECKOE OBECIEYEHUE CAMOCTOSITEJIbHOM PAROTBI
CTYAEHTOB

5.1. Texymmii KoHTPOb ycnesaemocTH

[ cemectp

Peiimune-konmpons Nel
1. Onpenennts YUCTIO 3KBUBATIEHTOB coM, obpasosasineiics npu B3aumoneitcTsr 300 M 0.3 M
pactsopa HCl ¢ 300 mu1 0,3 M pacrsopa Ca(OH)s.
2. PaccuuTars CKOJNBKO MHIUTHIATPOB 92%-H0it Heo6X0MMO B3ITE npu npurorosieduu 300 mn
0,5 . pacTBOpa cepHoit KHCIOTHI,
3. OnpenenuTn, BO3MOXKHO JH Clieayiommas OKHCJIHTENILHO-BOCCTAHOBHTEIIbHAS PEAKIIUS:
H280;3 + I> + H20 = Eciu peaxius uzer, To Hamucars ce yPaBHEHHE.
4. Ilpu cvemmBanuu 150 M1 0,1 M pactsopa cynbgara mapranna (II) ¢ 150 min KBrO s [ETOYHOM
cpezte obpasoBsbIBaeTCs okcu Maprauia (V). OnpenenuTs HOpMANBHYIO KOHICHTPAILMIO PacTBOpa
KBrO, uncino sxBuBanenTos xaxaoro ponykra peakimu. Hanucars ypasuenue peakuuu,
5. OnpenesnuTh YHCIo DKBUBAICHTOR THApOKCHAa, conepakaiuxes B 250 mn 0,2 M pacrsopa
THApOKCH/IA KanbLiust. Onpenenuts, ckoibko M 0,2 M pactBopa HCI norpebyercs s
HEUTPAIM3AKK THAPOKCHIA KaIbIM?
6. PaccumTarh, CKOJIBLKO MII 36%-HOM a30THOM KHCIIOTEL HEOOXOMUMO B3SITh JUISl IPUTOTOBJICHMUS]
360 mn1 0,6 M pacTBOpa a30THOM KHCIIOTEL
7. OnpeienuTh, BO3MOXKHA JIH CIEAYIOLIAs OKHCITHTEN bHO-BOCCTAHOBHTEBHAS PeaKIiUs;
SOz + SeOz + H20 = Ecnu peakuust uuer, narmmcars ee YpaBHEHHE.
8. Ckombko mn 0,5 1 pacropa K2Cr207 nonano6ures At nonydenust 1300 mu xsopa (npu T=20 °C
u P=752 MM. pT. CT. ) ipu peakuuu ¢ KOHUEHTPUPOBAHHOM COJIIHOM KHCIO0TOI? CKONBKO
JKBHBATICHTOB COJIM XpoMa nostyuntes? Hanvcars ypasnenns peakium.

Peiimunz-xonmpons Ne 2

1. Hanucars snexrponnyio (popmyay nona Pb*. Veroituussr u COCHMHEHHS C JJAHHOM CTECHEHBIO
okucienus? [Touemy?

2. llpeacxasars BaenTHBIC Bo3ModxHOCTH atoma Ni. Onpejienurs BajeHTHBIE SJIEKTPOHBI U
HAIMCATD ISl HUX 3HAYCHU S YEThIPEX KBAHTOBBIX YMCe]L.

3. Onpenenuts i rubpuansanun B mouiekyne . M306pasuth reomerpuueckyro KOH(pHTrYypanuio
JAHHOH MOJIEKYJIbI.

4. OnpeneauTs YkCIIO CBsA3CH B monekyine CrOj. Tats nosnmyio XapaKTEePHCTUKY KaXc10H CBSI3H.

5. CocraButhb IHEPreTHYECKYIO ANArPaMMy TIO METO/LY MOJICKYIAPHBIX OpOuTaielt Monexyspuoii
gactuust Fo*. Hamucars ee AEKTPOHHYIO (hopmyiy.

6. OnpenenuTs CKOILKO rpaMMOB KOMILIICKCOOOpa3oBartelis B BUIE HOHOB conepxkurest B 120 mu
0,8 1. pacrBopa K[Fe(SO4)2], ecnn B panuom PacTBOPE KpoMe KoMILIeKcooOpazoBarTes pacTBOpeHo
eme 26,5 r K2SO4. ars nonuyio XapaKTEPHCTHKY KOMIUIEKCHOTO COCAMHEHHS,

7. Hanucars sextponnyro (opmy:y wona Nb**. Yeroiiunssr mu COCTHHEHHS C JIAHHOM CTENECHbIO
okucienusn? Iouemy?

8. llpeackasats BasenTHBIC BO3MOMNHOCTH atoma Se. Og1 PCIEIUTEL BAJICHTHBIC 3JICKTPOHBI U
HallHCaTh 3HAYCHHS YCTLIPEX KBAHTOBBIX YMCEI JUTS BCEX BAJICHTHBIX 3JIEKTPOHOB.

9. Onpenienuts Tun rubpuusauy monekyiie CrO,Cly. U3o6pasuts reOMEeTPHYECKYIO
KOH(MHIYPAUMIO JAHHOH MOJICKYIIBL.

10.Onpenenuts uncio cesseit B mojsiekyie CazPb0;. Jlars nommyio XaPAKTEPUCTUKY KAXKIOH CBA3H.

L1. Cocrasuts suepretuueckyio AuarpamMmy o metony MO cienyiomeii Mosiexynsproit yacTursr:
02", Hanmcars ee DIEKTPOHHYIO (hopMyITy.
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12. Onpenenuts cxonbko I'PAMMOB KOMIIIEKCOO0PA30BaTeNs B BHJIE HOHOB conepzkures B 300 ma.
0.6 1. pactsopa [Co(NH3)s|Cls, ecin B nanmom PAcTBOPE, KpOME KOMILIEKCa, pacTBopeHo ee 0,3
rpaMma NHs. Jlats nonmyio XAPAKTEPHCTHKY KOMILIEKCHOT'O COEJIHHEHHS,

Petimune-ronmpone Ne 3

1. Pacyetom AGyp. 10Ka3aTh BO3MOKHOCTE NIPOTEKAaHUsI CIIEAYIOMEH OKUCIHTE/ILHO-
BOCCTAHOBHTE/ILHOM PEaKIMH, 3aKOHYHMB CHAYAIA YPaBHEHHE JAHHOH peakiuu;

NH4NO; + KMnO4 + H280;4 =

2. OnpenienaTs YUCI0 SKBHBAICHTOR NH4NOz, serynusumx B peaxumio ¢ 650 wur 0,5 M pacrsopa
NazCrOq.

3. Beraucimte crenens ruapoiusa (%) comu NazGeOs B 0,14 1 PacTBOpPE NPH KOMHATHBIX YCJIOBUAX,
4. PaccunTare CKOJIBLKO rpammoB Na3GeO3 neo6xonumo B3sTE A nonydenust 255 mn 0,14 u
pacTBopa.

5. Onpenenuts pH pactBopa, HOIYICHHOTO 1ipH cMemmBannu 400 mit 0, 1 1. pacrsopa HNO; i 130
mi 0,07 1 pacrBopa Ca(OH),. Koaddurment axruproctn B3ss us TabJIMILBI 110 pacueTHOMY
SHAYCHHIO HOHHOM CHIIBI PAaCTBOpA.

6. Pacuerom AGyp. 10Ka3aTh BOIMOYKHOCTS IPOTEKAHHSI CIE/YIOLICH OKHCITUTENILHO-
BOCCTAHOBUTENBHO PEaKIUH:

AlS; + KMnOy4 + H2SO4 =

7. OnpeaenuTs YHCII0 SKBUBANCHTOR ALSs, BeTtynusimux B peaknuio ¢ 150 M 0,55 M pactBopa
KMnOQj.

8. BbluMcnuTh crenens ruaponusa (%) comu Fe(NO3); 8 0,12 u PacTBOPE Npu KOMHATHBIX YCIOBHS.
Paccunrars ckojibko rpamMmoB conu i YIKHO B3ATh st ojtyyenusi 320 mi1 0,12 1 pacTBopa.

9. Onpenenuts pH pactsopa, nonyyennoro l1pu emerunBanuu 300 mut 0,08 1 pactsopa H2SO4 1 40

M1 0,03 1 pacrBopa HCI. Kosgduument axrusnocty £ B3STh H3 TAOIHIbI 10 PACYCTHOMY 3HAYCHHIO
HOHHOM CHJIBI pacTBOpA.

I1 cemectp

Peitmunz-xonmpone Ne |

1. KakoBa jomxHa GbIrh KoHLCHTpanust pactBopa NaCl (Monn/n), uro6s! qo6apicnuem K ITOMY
pactBopy pasHoro obsema 0,0005 H. pactsopa AgNO;. Bessano nosieienune ocajia?

2. Paccunrars DJIC, nanucars YPABHEHHS PCAKLIHH, MPOTCKAIONINX HA KATOE M AHOJE, JUTsI
CICAYIOLIEr0 TalbBaHUYECKOI'0 3/IEMEHTa

Pt,H2 /0,05 u. HCN | 0,025 1. CoCly/ Co

Koagpuuuenr akrusnoctu f 3sre u3 TAOJIMLIBI 110 PACYETHOMY 3HAYCHUIO HOHHON CHITEI pacrBopa,
KO3((pHIHEHT o paccuuTaTs 1o 3aKoHy pasbaBnenus OcBajba.

3. PaccuuTath, CKOJILKO BPEMEHH JI0IDKEH ATHTLCSA JTICKTPOIIU3, YTOOBI IOBBICHTE KOHIEHTPALHIO
500 mxr pacteopa H2S04 ¢ 0,5 M 110 0,8 M. Crnta Toka paBHa 10 A.

4. Xenesuble u3aeHs MOKPHITHI CBUHIIOM, Ha KOTOPOM HMEIOTCS NOPbI M TpemunbL. Hamucars
YPABHCHHS peakuuii BCeX MPOIECCOB, KOTOPhIE OyayT NIpOMCXOAMTH NPY KOPPO3HHM H3e/Hs B
HEUTPAILHOH, KMCIION U 11enoYHoi cpenax.

5. B 250 M nacenmennoro pactBopa PbF> conepsxures 122,5 mr PacTBOPCHHOIO BEIECTBA.
Berauennts [1Pppp,.

6. Paccunratite DJIC, nanummure YPABHCHHA pEaklMH, NIPOTEKAIOUINX HA AHOJIE ¥ KATOC AJLs]
CIICAYIOIIEro IajibBaHUYECKOrO 3JIeMEHTA

Pt, H2/ 0,01 M NaOH // 0,1 M CuSO; / Cu

f- B3s1TB M3 TAGNHIEI IO PACHUCTHOMY 3HAUEHUIO HOHHOH CHIIBL pacTBOpA;

0~ paccuuTarh 10 3akony OCTBaNIB/IA.

7. Ipu snexrpomnuse 0,1 1 pacrsopa CuCls B Teuenue 30 MHHYT Hd aHOJIE BbLICJHIIOCH 1,68 1
razoo0pasnoro npoaykra. Paccunrars, ckombko PaMM ME/IH BBIJICTIUTCS IIPU 3TOM Ha KaToJIe.
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KakoBa 6bu1a cusa Toxa? Ckosbko Mt PAacTBOpa noTpedyeTes, eciu CUHTATE, YTO I pousoiimer
TOITHOE BBLIJICJICHHE MEJIM U3 pacTBopa’?

8. Xenesnoe uznemie nepen HUKCIHPOBaHUEM 00BIYHO MeaHaT. Hanuimure AHOITHYIO H KATOJHYIO
PCaKIHH 1porecca KOppo3KH, KOTopast 6yaeT mpoHCXoauTs TIPY OBPEXKICHHH 3TOT'O JIBYXCIOHHOro
TIOKPBITHSL B KUCJIOH, HEeHTPaIbHOM U 1EI0YHO cpejax.

Petimune-xonmpoan No 2

1. Oxapaxrepusyiire Tun ruSpuusarm, TEOMETPHUICCKYIO KOH(PUIYPALHIO H XHMHYECKYIO CBS3D B
HacTuiax u Mostekynax Pls, BroO. Kakosa peaxuuonnas croco6rocrs ITUX coenunenuii? Crou
BRIBO/BI IO/ITBEP/IUTC HAITMCAHMEM YPABHEHHH PEaKIIHiA.

2. Hanuumre Gopmyny Bycepuoit Kuemorsr. Hammure ee ecrpyxrypuyio (opmyny u onpenenure
BAJIEHTHOCTL cepbl. Hannimnre ypaBHeHUE OKHCITHTEIIbHO-BOCCTAHOBHTEITEHOI peaxiuH ¢ 31oi
KHCIIOTO#H (BOCCTAHOBHTEIE noaGepure camu). Paccuntaiire Maccy KMCIOTbI, He0OX0quMYI0 JUIs
npuroToBieHus 150 mm 0,5 1 pacTBopa ABYCEpPHOI KHCAOTEL,

3. Hamumure ypasnenue peakiuy, IPOTEKAIOIICH MPH TONY9CHUM KHCIIOThI PACTBOPEHHUEM B BOJIE
okcuaa P4Oyg. Maiite HazBaHue KHCIOTHI 1 conH, 06pa3oBaHHOIA €10. Paccunraiite cKoNBKO
MUJITHIATPOB 0,2 H pacTBOpa KHCITOTHI MOMKHO TIOJIyYHTE U3 IBYX 9KBMBAIICHTOB JIAHHOTO OKCHIIA
docdopa.

4. 3aKoHYHTE YPABHEHHS CICAYIONNX peaximii:

Na;SO; + KIO3 + H2SO4 =

PBr; + H,O =

F2 + HNO3 =

NaClO; + H,S =

Ecinu peaknust uzer, To ykaxure noyemy.

5. B naboparopuu umeercs tonbko jpa OCYIWAIOUIAX BEIIECTBA: KOHUECHTPHPOBAHHAS CEPHAst
KHCJIOTa ¥ eIKui narp (B rpanynax). Kakoe 3 HUX MOjHO IIPUMEHUTH JUISL OCYIEHHUS:

a) xnopa; 6) XJI0pHCTOro Bonoposa? Oreer 060CHYHTE YPaBHEHHEM BO3MOKHEIX peakumii.

6. OxapakTepu3oBarh THII THOPUH3AIHH 1 FEOMETPHUICCKYIO KOH(UTYPALMIO, B XHMHYECKYIO CBS3h
B Monexynax HIO u 1:0s. Kakosa peakumonnas criocoGHoeTs y7Hx coenuneHuii? IoarsepauTs cBou
BBIBO/IbI HATHCAHUEM YPABHEHHIH peakiuii.

7. Hamucars opMyy HajicepHO# KUCIOTEL WMzo6pasuts crpykrypnyio bopmyiy, onpeneinTs
BATICHTHOCTD CEphl B JaHHOM coeunennn. Hanvcars ypaBHeHHE OKHCITHTENBHO-
BOCCTAHOBHTEJILHOH PEAKIHH C 9TO KHCIOTOM, 1noj00pas Bropoii pearent. Paccunrars Maccy
KHUCIIOTBI, HEOOXONMMMYIO JUIsl TPUTOTOBIEHUS 350 MiT 0,5 M pacrsopa. Onpezienuts CyMMapHoe
HCIIO OKBHBANICHTOB BCEX BEIUECTB, YYACTBYIOIIMX B PEaKiHH.

8. Paccumtars ckosbko rpammos Zn3N» [O/IBEPIIIOCH PA3JIOKEHHIO BOJIOM, €CIIH JUIs
CoNIe0dpa3soBanms ¢ IIPOAYKTOM THAPOIIH3A norpedosanock 200 min 9%-roro pacTBopa a30THOMH
KHuCI0ThL. CKOJIBKO MJI aMMHAKa BRIJICITHIIOCE 1py TuApoan3e ZnsN,?

9. 3aKOHYHTH YPABHEHUS CIICAYIOUIHX peakimii:

FeSO4 + Bz + HS04 =

PBr; + H,0 =

I> + H28S04 =

KBr + KMnOy4 =

10. Cmecs cynbhunos As:S;,ShrSs u BirSs obpaboTana pacrsopom NasS. Kakoii Cyabhun ocrancs

HEPACTBOPHMBIM? Kakue i3 HUX MOTYT 6bITh OTHECEHEI K THoaHruApuAaM? Hanucars ypasrenus
peaxuuii.

Petimunz-xonmpons Ne 3
1. Paccunrare DJIC cnenyiomero TFaIbBAHHYECKOTO DIEMEHTA:
Cu / 15%-nwiii pacrsop CuCly || pH =3 / Ha, Pt.

2. Cvewanu 200 mn 0,5 1 pactsopa CuSO4 1 300 mnt 2,5 M pactsopa K2S:0s. B pesynbsrare
peakuuu obpa3zoBaiCcs KOMILIEKC.
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a) Hanwcatsb ypasnenne peakuuu u OXapaKTepHU30BAaTh MOJYYECHHBIH KOMILIEKC,

0) Paccumrars Monspayio KOHUECHTPALMIO 00pa30BaBIIETOCS KOMIIJICKCA.

B) Onpenennts, focrarouso m 0,01 M pacrsopa NaOH st paspymenus kommekca. Orper
obocnosars pacuerom. Eciu peaxius WJIET, HALIHCATE €€ YPaBHECHHE.

3. Yro npousoiijer, eciu cmemars PaBHBIE 00BLEMBI KOHUICHTpUpOoBaHHEIX HNO3 u HC1? Orger
obocrosark. Ecin peakuus uzer, namucars ee YpPaBHEHHe.

4. Jlns nonyuenus xagmus uz 3 u pactBopa CdCl; ucnons3zosasu OJNICKTPOIHM3 CUIION Toka 12 A B
TCUCHHUE OZHOTO Haca. 3a 3TO BpeMsi Ha KaToie Beiiemnock 1300 mi BoZopona. OcraBuiyiocs yacTs
Ka/IMH3 TIOCIIC INEKTPOJIN3A BEITCCHUIHM AIIOMUHMEBOM CTPYIKKO. Hcxoanas macca amomunus
Obuta 18 r, mocne peakiuu Macca mertaia cTana pasHoii 21,5 r. Onpenenuts:

a) Maccy KaJIMHusl, [OJyUYeHHOI0 DIIEKTPOJIH3OM:

0) Maccy KaaMusi, BEITECHEHHOTO AMOMUHUEM:

B) Maccy amoMHHUS, H3PACXOM0BAHHOTO Ha BBITECHCHUE KAIMUS;

I) MCXO/1HBIH 06beM 3 H pactBop CdCla, B3sTHI JUIsI 3IIEKTPOJIN3a;

1) 00BEM rasa, BBIICJIHBLIErOCS Ha anoje (20°C u 765 mm. pr. cr.).

5. Paccunrars ckonbko rpammos NiS HEOOXO0MMO B3siTh [nist peaiit ¢ 250 Mt 10%-roro pacTBopa
B CCpHOKHMCIOM cpezie. Takxke onpeenuts:

a) CKOJILKO KBHBAJIEHTOR CEPbI BBLICTHIOCH B pesyiibrare peakiuu;

0) xakoBa MoMsIpHAs KOHIIEHTpALHS cyibhara muxens (I1) Gyner nocne PeaKkiuu, eciim obbeM
H2SO4, B3areiii 1uist peaxuuu, 6uu1 50 Mo

6. Paccunrars DJIC cnenyowmero raJlbBAHHYECKOTO 3JIEMENTA:

Pt,Ha / pOH = 12 || 10%-H1it pactBop ZnCly/ Zn.

7. Ilpu emermmsanuy 150 vt 0.3 1 pactBopa u 300 Mt 3 M pacreopa KI, o6paszosanocs
KOMIUIEKCHOE COETHHEHHUE.,

a) Hanucars ypaBuenue peaxuuu u OXapaKTEepU30BaTh NONYYCHHOE KOMIITICKCHOE COeHHEHHE:,

0) Paccunrars Monspuyio KOHUEHTPALHIO KOMILJIEKCa;

B) Onpezennts, focrarouno mu Gyaer 1%-noro pactBopa K28 juia paspymenns xommiexca. Orser
obocHoBath pacuerom. Eciu peakmus HJICT, HAITICATh COOTBETCTBYIONICE ypaBHEHHUE,

8. Urto npousoiizet, ecin ememars 100 M 10%-Horo pactsopa K2Cr207¢0 150 M 2 i pacTBopa
KOH? Otser o6ocnoBars. Eciu PCAKIKA BO3MOXHO, HAITHCATH ypaBHEHHE.

9. st nonyvenus xaamus 10%-moro pactBopa Cd(NO3): ucnons3osanu anexrponus. [1pu sTom Ha
aHOZE BLINETHIIOCH 5,8 11 rasa (nipu T =23 °C, P = 740 mm. pT. ¢1.). OcTaBiyiocs 4acTs Ka/Musl,
BOCCTAHOBHIIH LIHHKOM, HCXO/IHAst Macca KOTOporo Obuta 22 r, a nociie PCAKIIHH BBITECHEHMSI CTANIA
25 r. Onpenenuts: a) Maccy KaZMHL, IIONYYCHHOIO SJIEKTPONIN30M; 6) Maccy KaJIMH3, ITOJYYEHHOI0
METOJIOM BBITECHEHUS,; B) HCXOAHBIH 06beM 10%-Horo pactBopa Cd(NOs)z; r) macey nunka,
M3PacX0/l0BAHHOTO HA BBITECHEHHE KaJ|MHUS.

10. Paccunrats cxonbko rpammon Cr2(804)3:6H20 HeoOx01uM0 B35TH A1 npuroToBnerus 200 M
1.5 1 pactBopa Cra(SO4); H CKONBKO HKBUBATCHTOR K25203 Berynur B peaxnuio ¢ pacTBopom
cyibara xpoma (I11). Onpenenuts TarKe MOJISIPHYIO KOHLEHTPAIHIO 00pasyoLeHcs TuXpOMOBOi
KHCITOTEI, KOTOpast [OJIy4aeTes B Pe3yibTaTe Peakiiuy Cr2(S04)3 + K28:08 + H20 = . Paccuntars
KoJmHecTBo sxBUBANCHTOB K2S:203, conepskameecs B 100 mur pacTBopa To# Colu.

5.2. IIpomesky Tounas aTTrecTamus o HToram OCBOCHHS JMCLHUILTHHB
Konmpoavnuie éonpocer onist nodcomosku i OK3ameHy

I cemectp

1. OcnoBHubIe IIOHATHSA H 3aKOHKI XHMHH.

2. OCHOBHbIE CBEACHHUS O CTPOCHHH ATOMA. Crpykrypa siipa atoma. lIporouno-ueiirponnas reopus.

3. [isoiicTBennas npupoza snexTpona, Boanopas (ynxuus 1 BonnoBoe ypasuenue. Tpunmmn
HEONPEENEHHOCTH.
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4. KsanTosble uncia 1 aTOMHbIE OpOHTAIIH.

5. CrpykTypa 2nekTpoHHbIX 000104ek aToMoB. KBaHTORBIC YPOBHH, [10/1lyPOBHH, OPOHTAIIH.
6. OCHOBHBIC IPHHIUIIBI PACTIPEICIICHHS DJIEKTPOHOB B atoMe. M300pakeHue siekTporHoi
CTPYKTYPbI aTOMa MPH MOMOIIH 3JIEKTPOHHBIX (DOPMYI M KBAHTOBBIX SUEEK.

7. Hepuomuueckuii 3axon. [leproanueckas CHCTEMA EMEHTOB.

8. 3akon Mo 1 neproanyecKas CHCTEMA JIEMEHTOB.

9. XapakTep u3MeHeHHs CBOHCTB 3JIEMEHTOB O MEPUOAAM H rpyumnam.

10. Ilpuposna xuMuueckoit cBsa3u. OCHOBHbIE XapaKTepUCTHKU M CBOMCTBA XUMHYECKOI CBA3H.
11. ObbsicHenns KOBANICHTHOM CBA3M C MO3HIMH METO/IA BATCHTHBIX CBS3Ei.

12. Curma u [Nu-cesizu. HacplimaeMocTs 1 NPOYHOCTS XUMHYSCKOH CBA3H.

13. Monnas cBsi3b. CBOMCTBA HOHHO# CBA3H.

14. Bojopoanas cs3b. Ee Biusiiue Ha CBOHCTRA COSIMHEHHI,

15. Jlonopuo-aknenropnas ca3b. Ee BiMsHMe HA CBOMCTBA COCMHEHHIL.

16. XapakrepHCTHKA KOMILICKCHBIX COEIMHEHMIA.

17. XapakTepucTHKa XUMHUYECKOM CBI3H B KOMIUICKCHBIX COC/IMHEHHSX C [TO3UILHIT METO10B
BAICHTHBIX CBSI3€H, KPUCTAIIHYIECKOTO MOJISl H MOJIEKYJISIPHBIX OpOHTANEH.

18. IlepBbiit 3akon TepMoAHHAMUKH. BHYTpeHHsIs IHEPrUsl ¥ IHTAJIBITHS.

19. 3aKOHBI TEPMOXMMHH H HX [IPHMEHEHHE B TEPMOXHMHUCCKHX pacuerax.

20. Durponus, sHeprus ['nG6ca, HanpaBIeHHOCTH XUMHYECKIX NPOLIECCOB.

21. I'omorennsie peakiunu. GakToOpPbL, BIXAIOMME HA CKOPOCTb FOMOI'€HHBIX PEaKLIKH,

22. 'ereporennsie peakuun. GakTopbl, BIHAIOLHE HA CKOPOCTBb I€TEPOreHHbIX PeaKiuii.

23. XuMHUYECKOE PAaBHOBECHE B TOMOTCHHBIX CHCTEMAX. [Mpusunn Jle Ilarense.

24. XuMHYeCKOE PAaBHOBECHE B TETEPOreHHbIX CHCTEMAX. @akTophl, BIUAIONME HA PABHOBECHE.
25. 'omMorenHbIit B reTeporeHHbIH Katanus. Mexanusm u CYIIHOCTL KaTasjuu3a.

26. OGuue ceenenust 0 pactBopax. PacTBopumocts. DaKTOpbl, BIMSIONIHE HA PACTBOPHMOCTb.
27. CpolicTBa pacTBOPOB HEINEKTPONHTOB. 3aKOHBI Banr-TI'odda u Pays.

28. Pactropsr anextponutos. [Tpumenenue 3akonos Bant-I° opa u Pays k pacteopam
NEKTPOJIATOB.

29. XapakTepuCTHKA PaCTBOPOB CAGBIX HJICKTPOJIHTOB.

30. OcoGeHHOCTH PACTBOPOB CHITLHBIX SNEKTPOIIUTOB.

31. MonHble paBHOBECHS! M HOHHBIE peakinn. CMelenue HOHHOIo PaBHOBECHS B BO/IHBIX pACTBOpPAax
3JIEKTPOJIUTOB.

32. Vonnoe npoussesiente Boabl. Boaopoausiii nokasaresis. Onpenenenne pH.

33. I'maponus coneii. GakTopsl, BIMSIOWME HA THJIPOJTH3.

II cemecrp

1. Duexrponnbie notenmuansr. Bogopoaustii snekrpos u OIpe/ENiCHHE CTAHIaPTHBIX MIEKTPOTHBIX
HOTEHIHATIOB.

2. ®opmyna Hepucra u ee npuMeHenue /UIs pacueTa paBHOBECHBIX IICKTPOIAHBIX TIOTCHI[HAJIOB.

3. Teopus ranbBaHHYECKUX dM1eMeHTOB. Onpeerenue S/IC ssieMenToB.

4. Cymmocts snektponusa. [locieoBatensnocTs paspsiza MOHOB Ha DIIEKTPOAX.

5. DJIeKTPOIIM3 BOIHBIX PACTBOPOB KHCIIOT, OCHOBAHH 1 CONel Ha HUHEPTHBIX H PACTBOPUMBIX
BIIEKTPOAAX.

6. OcobGeHHOCTH 2MEKTPOIIM3a PACIIaBoB.

7. 3aKOHBI HJIEKTPOJIH3A.

8. Kopposust Meraiios. XapakTepucruka XUMHUYECKOl KOPPO3HUH.

9. CymHoCTb 2JIeKTPOXUMHYECKOI KOPPO3HH METAILIOB, ArmocdepHast KOppo3HsL.

10. OcobennocTn nouBeHHo# Kopposun. MAKTOPEI, BAUAIONHCE HA HHTCHCHBHOCTE KOPPO3HOHHBIX
IPOLIECCOB.

11. Crioco0s! 3aMTLI METAJLIOB OT Koppo3uH. [Iponeccel, nporexaroume Ha AHOXHBIX H KATOHBIX
Y4acTKax IpH HapyHICHHH LETOCTHOCTH TIOKPBITHA.
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12. O6imas xapaxtepucTika HeMeTanIoB.

13. Tonyyenue u cBolicTBa CoenHHEHHI HEMETAIIIOB.
14. Obmas xapakTepHcTHKA METAILIOB.

15. Ilomyuenue u cBoitcTBa coenunenuii METaNJIoB,

5.3. CamocronTeasnas paGora obyuaromerocs.

Koumpononwie éonpocer ons camocmosmensnoco UsYHeHUA:
1. U306pasuts crpykrypy AI1pa aTOMa JKee3a, 3Has! ero NOPAAKOBBIH HOMEp H aTOMHYIO Maccy.
2. Hanucars anexrponnyio (bopmyity aroma xesnesa.
3. Onpeznenuts BaneHTHBIC IIEKTPOHBI,
4. Hanucars 3HaYEHMs YETBIPEX KBAHTOBBIX YHCET AJISL BAJICHTHBIX 3NIGKTPOHOB KeJiesa,
5. Pacnipenenuts no suelikam anekrpomsi ABYX TIOCTIC/THNX KBAHTOBBIX YPOBHEH, COB0Aast NPHHLMI
[Tayan u npasusno Myuna.
6. Onpeenursb BU/I XMMHUYECKO# CBS3M B rajloreHuaax xelesa,
7. OnpesenuTh YHCI0 G- U TT-CBA3CH B okcuaax xkenesa. Jlate o0bscHEHHE KQKJI0H CBA3MU.
8. MozkeT nut %Kesie30 06pa3oBLIBATE COCAMHEHMS C JIOHOPHO-AKLIENTOPHOI CBSI3LIO?
9. K noarpynne kakux THIHYECKHX 5/1€MEHTOB MM NOJTHBIX 3/ICKTPOHHbIX @HAJIOTOB OTHOCUTCS JKENe307
[lepeuncaunre atn snemeHTsI.
10. Jlnsi skenesa paguyc atoma, 3HEprus MOHM3ALMK 1 AJIEKTPOOTPHIIATENILHOCTD 6OIbIIE Uil MEHBLLE,
4EM /I MapraHua v pyTeHusl, rouemy?
11. lath onpeseneHyre BaNeHTHOCTH BIeMeHTA U O0BLACHUTE, NOYEMY BhICILAA BAJIEHTHOCTS KHCJIOpoJia
HC JIOCTUraeT WECTH, T.e. HE PABHA HOMEPY IPYTIIIbL.
12. Berunenurs DJIC u cocTaBuTs HNIEKTPOXHUMHUECKYIO CXCMY TaJIbBAHMYECKOTO DIIEMEHTE,
COCTABJICHHOTO M3 CIIC/YIONX 3JIEKTPOIOR!
a) Pt, H2/ 0,1n. NH4OH
6) Pb /0,05 M Pb(NO3),
Koapuument axrusrocty £ p3sre w3 Tabnuws: no PacteTHOMY 3HAYEHHIO HOHHOM CHIIBI pacTBOpa,
KOO(PPHLMEHT 0. paccunTaTh N0 3aKOHy pasdasicHus Ocranbpa. Yiasats, kakol onexrpos ssisercs
aHOAOM, a KaKoi KaTtooMm.
I3. Hanucars ypaBuenue peakig, NPOTEKAKOIIEH Ha KATOJIE raJIbBAHUYECKOIO DJIEMEHTA, NPHBEIECHHOrO
B I.

14. Hanucats ypasHenue peakiyn, NPOTEKAIOLICH HA AHO/IE I'aJIbBAHHYCCKOIO 2JIeMEHTa, NPHBEIEHHOTO
B l.

15. Kak usmensercs pH pactsopa B katoaHom MPOCTPAHCTBE NPH SIEKTPOIN3E BOAHOTO pacTBopa NaxS?
16. Hanmcare ypaBuenue peakimn nauGonee BEPOSITHOTO NMpoLecca NpH NEKTPOJIM3E BOAHOTO pacTBopa
K250, eciin anon wsrorosnen usz natynu JI 62 (62 % menu, 38 % LMHKA).

17. Onpenenuts, Kakoe KONHYECTBO 31e KTpHYeCTBa HEODXOAMMO NPONyCTHTL uepes pacTBop, YTOOHI
pasnoxuth | MOJIb BOJIbI HA BOAOPOM H KMCIOPO/IL.

18. Yepes pacTrop xs0puaa aByxBasienTHOrO MeTaIA NPOMYCKAJIH 3JIEKTPOTOK CHIOM 2,5 A B Teuenue
5,36 4; npu HTOM Macca conu B PacTBope ymeHbluMIaCh Ha 32,5 r. Kakast w3 npusesienubix coneii CaCls,
CoCly, ZnCly, CdCly, SnCl naxoaunack B pacTBope?

19. Ha usnenne u3 yraepoucroii cranu naneceso TOPHCTOEC NOKphITHE U3 KaamHus. Hanucats ypapuenue
MPOLECCOB, NPOTEKAIOLIMX HA aHOzE B 3%-HOM pacTBOpe XJIOpHAA HATPUsI

(902 =+0,805B, pH> = - 0,413B )

20. MeaHoe u3jienue ¢ nopucTbim NOKpbITHEM K3 cepebpa onyuieHo B 0,1 . PacTBOP CONSTHOH KUCIIOTHI.
Hanwcars ypasnenve peakiyu MIPOLECCa, NPOTEKAMOLICTO HAa KATOJIHBIX YUacTKax

(9Cu =+0,154B, pAg = +0,277B, ¢O; = +1,71 3B, pH2= - 0,059B)

21. Xene3nas KOHCTPYKLMS SKCIUTyaTupyeTcst B MOpCKoii Bozie. C Kakum MeTanioM (LHHKOM MK
XPOMOM) HeXKeNaTeIeH KOHTaKT 3T KOHCTPYKLMH

(9Fe =-0,255B, ¢Zn =-0,772B, ¢Cr= -0,02B)
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@oHJI  OHEHOYHBIX MarepuanoB  (GOM) s npoenenus aTTeCTAllMM  YPOBHSA
COPMHPOBAHHOCTH  KOMIIECTEHIMI O0YHaIOMUXCS 110 AHCLHUILIHHE odopmusiercs  oTENBHBIM
JIOKYMEHTOM.

6. YYEBHO-METOAWYECKOE U HHDOPMALIMOHHOE OBECITEYEHUE

JIMCLIUTIJIUHBI
6.1. KnnrooGecneuennocrn
’7 Haumenosanue nuteparypsi: ABTOp, HA3BAHHE, BHJ lon KHUI'OOBECIEYEHHOCTL
RERHHIY, MR EANCIR0 HamR Hannuue B snexrponnom katanore DBC

OcHosHas nureparypa
1. Axmeron H.C. O6wwan u Heopranuueckas xumms:
yuebHuk ans sy3os / H.C. Axmeros.-CI1B w3, Jlans. 2014 15 neu. 3k3. B Gubnnorexe Bal'y

2. Kopoeun H.B., Kynemos H.B, u ap. O6was xumus,

Teopus 1 sanaun. / H.B. KoposuH u ap.- CIIB u3n. Maus., 2014 10 neu, 3k3. B 6ubnnorexe Bal'y

3. Opnnn H.A., Ky3ypmau B.A. JlaGopatopHsiii
TNIPAaKTHKYM Mo 001ueii u Heopranuueckoii xumun / H.A. 2005 40 ney. »x3. B Gubnuorexe Bnl'y
Opain; Briag, roc. y-r,- Baaaumup: usa. Baag. roc. YH-TA.
4. Axmeros H.C., Azu3osa M.K., Baapiruna J1.H.
JlaboparopHbie 1 ceMuHapekue 3aHATHS o 06weli 1

Heopranuieckoit xumuu / H.C. Axmeros u ap.- CITB nsa, 2014 36 ned. 3k3. B GronuoTexe Bal'y
Jlaus.

5. Opnunt H.A. Heopraumueckas xumus. Xumus d-

anementos / H.A. Opaun. Baan. roc. y-, Brnaaumup; uan, 2012 40 neu. 5x3. B 6ubnuorexe Bal'y

Buan, roc. yH-Ta.

Hlononuurensuas nureparypa
1. Ceprees I1.M. Heopraumuveckas xumus: y4eGHoe

noco6we / I.M. Ceprecs — CITB i3z, Man. 2013 4 niey. 5k3. B 6ubnnorexe Bal'y
2. Bop3osa J1.JT., Yepuukosa H.10. Ocuora obuei xumun:

qeﬁll;oe nocogne / JP1).,L[. Bopzosa u aip. CIIB., w3, Jlans. 1 12 ned. i,  GuGnmorexe Bal'y
3. Jlnauu P.A. Peaxiiuu HECOPraHH4YeCKHX BEUIECTB:
Cnpasounuk / P.A. Jlugun, -2¢ usa. nepepab. U gon. — M. 2007 3 neu. 3k3, B Gubnuoreke Bnl'y
Hpoda.
4. Opnuu H.A. Ctpoenue aToMa 1 xuMudeckas CBA3b:
Yuebroe nocobue. / H.A. Opnun. Braj. roc. y-T. H3n, 2010 40 neu. 3k3. B GuGanoreke Bal'y

Bnaj. roc. yH-ta.

5. Opnun H.A. Heopranuueckas Xumust, ITpakTukym ana

crynenTos cnen. Xumus-Gakanaspuar, / H.A. Opnuu. Msp, 2009 30 neu. ok3. B Gubnuoteke Bal'y
Bnag. roc. yu-ta.

6.2. ITepuommueckue w3ganus

1. XKypuan «Heopranuueckas xumusiy»;
2. Kypuan «Heopranuueckue MaTepHaIbI»;
3. Poccuiickuii XuMHYeCKHii KypHai

6.3. Harepuer-pecypceni

1. http://c-books.narod.ru/pryznishnikov1 _2_1l.html
2. http://www.xumuk.ru

3. http://chemistry.narod.ru

4. http://chemistry-chemists.com
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http:// www.twirpx.com/files/chidnustry/chemistry/
http://www.bookarchive.ru/category/chemi/
http://www.uspkhim.ru

http://www.chem.msu.su

PR N Oy W
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- MATEPHAJIBHO-TEXHUYECKOE OBECTIEYEHUE JAUCITUITIIIMHBI

ﬂﬂﬂ peaM3aluy JaAHHOH JUCIHIIIMHBI HMCIOTCA CIICHHAJIHBIEC ITOMEINICH K5l 1S IPOBEACH U
3aHATHH JCKIHOHHOIO H NPAKTAYECKOTO THIIOB, TEKYILCTO

KOHTPOJIE M NPOMEKYTOUHOI
ATTECTAllHH, 4 TAKIKE [TOMELICHHY AJ1s1 CaMOCTOATEILHOM pa60TbI.
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PaBouyro porpamMmy cocraBun d’

AOLEHT Ka)eApbl XUMuH, K.T.H. Lptp R Le e
7

Penensent

3as. kadenpoit npod. o6pasosanns BUPO ;-Z’ '

K.IIC/LH.,

a7
[Iporpamma PACCMOTpeHa u ogobpena Ha 3aceaHHu kadenpsl Xxumun
Ilporoxon Ne (0 or A5 ¢f. A/ roxa o
3aBenyrommit Kaenpoit xumun / Lykricees

Kysypman B.A,

Ilabanuua E.A.

Kyxtun B.A.

Pabouas nporpamma paceMoTpeHa n onobpena

Ha 3aceiaHnu yueOHO-MeTOIMYECKOH KOMHCCHH HanpaBnenus 04.03.01 Xumus

lporoxon Ne 40 or A5-0¢ J/ roaa /-/1 _
[lpencenarens komuccun Con nicece

<

Kyxtuu B.A.



20

JIMCT NEPEYTBEPKIEHUSI
PABOYEH IMPOI'PAMMbI JMCLMITIMHEI

Pabouas nporpamma onobpena ua 20 /20 yueOHBIN roja
[Tporokon 3acemanust kagenpsbr No oT roja
3aBexyromuii Kadepoii

Pabouas nporpamma onobpena na 20 /20 yueOHBIH roja
IIpoToxon 3acenanus xabenper Ne oT rojia
3asenyrowmii Kadeapoit

PaGouas nporpamma ogo0Opena na 20 /20 yueOHBIi rosia
[IpoToxon 3acenanus xadpenper No oT roja

3asenyromuii kKadenpoi
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JIMCT PEFTUCTPAIIUM U3MEHEHMA
B pabouy1o NporpaMmy AMCIMILUIMHB
"Heoprauuueckas xumus"
0bpa3zoBaTe/bHON NPOrpaMMBl HaTIpaBIeH st MOAroToBKU 04.03.01 "Xumus", HanpaBIeHHOCTD:

XUMUHECKUT AHAIU3, XUMUYCCKAS U DKON02UYECKAR IKCREPMU3A 00bEKMO6 oKpyscaloufeli cpedbsl

Homep BueceHbl u3MeHeHHA B yacTH/pasnens Henonuurens OcHosanue
M3MEHCHMUS paboueit nporpamMmel OHO (Homep M para npoTokona
3acelaHua Kadeapst)

1

2

3aBeayrouyii kadepoi XUuMHH /

Hoonuce DHO




