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JlononuutenbHast obuieoOpazoBaTenbHas o01Iepa3BUBatonas mporpaMma
€CTECTBEHHO-HAYYHON HANPaBICHHOCTH

«MI/Ip XHUMHUHU B 3a1a4ax»

Bo3spact obyuaromuxcs — 15-17 ner
Cpok peanu3anuu nporpaMmsl: 1 roa

PazpaboTuuk:
JlykbsinoBa Ombra MBaHoBHa,
neaaror I0NoJHUTEILHOTO 00pa30BaHus

c. AnekceeBka, 2025



IosicHuTeNLHAA 3aNIUCKA

JlononHuTeNnbHas 001epa3BruBarolas nporpamma « Mup XuMuu B 3a71a4ax» UMeEeT
€CTECTBEHHOHAYYHYIO HAMPABJICHHOCTb, SIBISIETCS MOIU(DUIIMPOBAHHOIA.

AKTYaJIbHOCTH

CoBpeMeHHbIe KOHIENIMKA 00pa30BaHMs MIPOIATaHIUPYIOT aHTPOTIOLEHTPUYECKUIT
MOJIX0JI, CyThbKOTOPOTO 3aKJIt0YaeTcsi B (POpMUPOBAHUH BHICOKOW CAMOOIICHKU YEJIOBEKa,
a 00pa30BaHKE NOHUMAETCAKAK MIPOLIECC «OKYJIBTYPUBAHUSD) €r0. DTO 03HAYAET, UTO
00111ecTBO TpeOyeT MOATOTOBKH CBOOOHOM, CAMOCTOSITEIbHOM, CO3HATEILHON U
OTBETCTBEHHOH JIMYHOCTH, TUYHOCTH, YMEIOIIEH MPEeBUIETh NPENATCTBUA,
MPeo0IeBaTh UX, a TAKXKE BJIAICIONICH HABBIKAMH CAaMOCOBEPIIICHCTBOBaHMUs. B cBs3H ¢
3TUM (opMyJia TaKoil pabOThI BBITJIAIUT CIEAYIOIIUM 00pa3oM: 3HAaHUE + )KEJIaHUE =
JeCTBHE, YTO IPUJAET IEATEIBLHOCTH YEIOBEKa XapaKTep CaMOCTOSTEIbHOCTH,
BCECTOPOHHETO CAMOBBIPAXKCHHS.

HuddepennmpoBaHHbIN MOAX0 B 00YYEHHUH 110 JAHHOU MpOrpamMMe MposiBIIsSETCS
Yyepe3 TaKhe acleKThl, KaK: - YIJIOTHEHUE U YKPYITHEHHE OJIOKOB TEOPETUUECKUX
3HAHWH, YTO TMO3BOJISIET YBEIMUMBATH BPEMS HA CAMOCTOSATEIBHYIO paboTy
0Oy4JaronIuxcs Mo AOMOJTHUTEIBHON IPOrpaMme; - cuctema nuddepeHImpoBaHHOTO
00yuYeHHs C YI4ETOM MOICPKKU B MIPEOJOTICHUH YI€OHBIX TPYAHOCTEH KaXI0T0
peOeHKa; - CO3/1aHne «CUTYallMH yCIieXa» B HayKe, KOTOPYIO BBIOpai 00yJaronuiics
J100POBOJIBHO B COTJIACHU C POJIUTEISIMH, B COOTBETCTBUU C JIMYHBIMU UHTEPECAMH U
NOTPEOHOCTSMHU, TJI€ OH BCTYMAeT B PaBHOIIPABHBIN AUAIIOT ¢ megaroroM. Kypce
MOCTPOEH MO CIUPAJU,T. €. UMEET MECTO BO3BpAIIICHUE K PaHEe U3YUYCHHBIM TeMaM Ha
0oJiee BBICOKOM YPOBHE.

IIporpamma pa3padoTaHa B COOTBETCTBUM ¢ HOPMATHBHO-NIPABOBbIMH

AOKYMEHTAMM:

o ®denepanbhblii 3ak0H OT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoii
denepauum»;

e Vka3 IIpesunenta Poccuiickoin @enepanuu ot 02.07.2021 r. Ne 400 «O Crpareruu
HallMOHAJIbHOU Oe3omacHocTH Poccuiickoit deaeparumy;

o Vxa3 [Ipesunenta Poccuiickoit ®deaeparuu ot 09.11.2022 r. Ne 809 «O6
YTBEP>KJICHUH OCHOB rOCYIapCTBEHHON MOJUTUKH [0 COXPAHEHUIO U YKPEIIJICHUIO
TPaIUIIMOHHBIX POCCUMCKHUX TyXOBHO-HPABCTBEHHBIX IEHHOCTEW»;



VYka3 Ipesunenra Poccuiickoit @eaepanun ot 7.05.2024 1. Ne 309 «O
HaIlMOHAJIBHBIX 1eJsX pa3BuThs Poccuiickoit deaeparuu Ha niepuoa 1o 2030 roga
Y Ha nepcnekTuBy 110 2036 rogay;

Konmnenmus pa3Butus ponoaHuTeasHoro oopaszosanus 10 2030 roga (yrBepkieHa
pacnopspkenueM [IpaBurensctBa PO ot 31.03.2022 Ne 678-p);

N3MEHEHW, kotopsie BHOcsATCA B pacniopsikenue [IpaBurenscta PO ot
31.03.2022 No678-p (yTBepkaeHbl pacnopsixkenueM [IpasutensctBa PO ot
15.05.2023 Ne1230-p);

Crparerus passutus Boctiutanus B Poccniickon @enepanun Ha nepuon 10 2025
rojia (yTBepxeHa pacropsbkeruem [IpasutenbctBa Poccuiickoit deneparuu ot
29.05.2015 Ne 996-p);

[Toctanosnenue IIpaBurensctBa PO ot 11.10.2023 Ne 1678 «O06 yTBEepKaeHUU
[IpaBun npuMeHEHUs! OpraHU3alUsIMH, OCYILIECTBIIOIIMMU 00pa30BaTEIbHYIO
JESITENIbHOCTb, AIEKTPOHHOTO 00yU€HUs1, AUCTAaHIIMOHHBIX 00pa30BaTENIbHbIX
TEXHOJIOTHH MPH peanu3aiy 00pa30BaTENIbHbBIX IPOrPAMM;

[Ipuka3 Munucrepctsa npocsemenus Poccniickon @enepanun ot 27 uronst 2022
r. No 629 «O0 yrBepxaenuu [lopsiaka opraHu3aluy U OCyIIECTBICHUS
00pa30BaTeNbHON JEATEIBHOCTH 0 TONOIHUTENBbHBIM 00111€00pa30BaTeIbHBIM
IporpamMmamy;

[Ipuka3z MunuctepctBa npocsemeHuss PO ot 03.09.2019 Ne 467 «O6
yTBepkaeHnu LleneBoit Moenu pa3BUTHS PETMOHATIBHBIX CUCTEM
JIOTIOJIHUTEIBHOTO 00pa30BaHUsl 1eTei;

[Tpuka3z Munucrtepcta npocsemienuss PO ot 21.04.2023 Ne 302 «O BHeceHuun
n3MeHeHui B LleneByro MoieNb pa3BUTHS PETUOHAIIBHBIX CUCTEM
JOTIOJIHUTEJIBHOTO 00pa30BaHuUs JIETEeH, YTBEPKIECHHYIO MPUKa30M MuHuUCTEpCTBa
npocsernieHuss P® ot 3.09.2019 1. Ne 467»;

[TocranoByienue ['maBHOTO TOCyAapCTBEHHOTO caHUTapHOTO Bpaua PD ot
28.09.2020 Ne 28 «O6 yrBepxkaenun CII 2.4.3648-20
«CaHUTapHOIHUIEMHOJIOTHYECKHE TPEOOBAHUS K OPTaHU3AIMSAM BOCIIMTaHUS U
oOy4eHHUsI, OTJbIXa U O3J0POBJICHHUS IETCH U MOJIOJCKI;

Crparerusi cOuuanibHO-3KOHOMHYECKOTO pa3BuTusi Camapckoii 001acTu Ha epuo.
10 2030 roxa (yrBepkaeHa pacnopsbkenuem IIpaBurensctBa Camapckoii 001acTi
ot 12.07.2017 Ne 441);

ITucemo Munucrtepcra oOpazoBanus u Hayku PO ot 18.11.2015 Ne 09-3242 «O
HanpasiaeHUH HHPopMaum» (¢ «MeToAMYEeCKUMU PEKOMEHIALUSIMU 110
POEKTUPOBAHUIO IOMOJIHUTENBbHBIX 0011I€pa3BUBAIOIIMX POrpaMM (BKIHOYAs
Pa3HOYPOBHEBBIE IPOTPAMMBI)»;

ITucemo MuHHCcTEpCcTBa 0OpazoBanus U Hayku Camapckoi oomactu ot 30.03.2020
Ne MO-16-09-01/434-TVY (¢ «MeToarueCKUMH PEKOMEHIAIIUSAMHU TI0 TTOITOTOBKE
JIOTIOJTHUTENBHBIX 0011e00pa30BaTeIbHbIX 001IEpa3BUBAIOIINX IPOTPAMM K
IPOXOKICHUIO MPOIEAYPhI IKCIEPTU3HI (10OPOBOILHON cepTuduKanum) ass



MIOCTIEAYIOIETO BKIIOYCHHS B peecTp 00pa30oBaTEeNbHBIX TPOrpaMM, BKITIOYCHHBIX
B cucrtemy [1DJ1O»).

Ienarornueckas nesaecoo0pa3HocThb. JlaHHas nporpaMma npeaHa3HayeHa s
YYAILIKXCS, XOPOLIO BIIAJICIOIIHUX MPOrpaMMHBIM MaTepHaIoM 0011e00pa30BaTEIbHOM
IIKOJIbI, U KaXKJIOTO BBIITYCKHUKA IIKOJbI, KTO BUIUT CEOS CTYACHTOM — XUMHUKOM,

OMO0JIOTOM, TEXHOJIOTOM, MEIUKOM,3KO0JI0TOM — CIieHaMcToM 21 Beka.

eas nporpammel:

Pa3BuTHe eCTECTBEHHOHAYYHOTO MUPOBO33PEHUS 0O0yUaIOIUXCsI HA OCHOBE
yrayOJeHUs: 3HAHUM IO XUMHUH.

3amaun:

1. ObpazosamenvHhsle: - TOMOYB OBIAJIETh PAKTUYECKUM MAaTEPUATIOM IO
XUMHUH C YYETOMIIOJATOTOBKH 00YUaOIIUXCS K MPOAOHKEHUIO 00pa30BaHus ,

- 0TpaboTaTh METOJIMKY PEIICHUSI PACUETHBIX 3a/1a4,

- OPraHU30BaTh MHIMBUIYAIbHYIO BO3MOKHOCTb KaXJA0MYy O0Oy4aroemMycs
03HAKOMUTHCSI CHECTAaHAAPTHBIMU 3aJ1a4aMU U YIIPAKHEHUSIMA U METOJIMKON UX
pelieHus;

Hay4UTb [10JIb30BaTHCSI COBPEMEHHON HOMEHKJIATYPOM IO OPTraHUYECKON U
HEOPraHWYECKON XUMUH, Ta0IUIIaMH, YCIOBHBIMH 3alTUCSIMU U TJIaBHBIMH 3aKOHAMH,
HCIIOJIB3YEeMbIMHU B XUMUU;

- COBEpIIEHCTBOBATh MPAKTUYECKUE YMEHUS U HABBIKH 10 IPOBEACHUIO
XUMUYECKUXIKCIIEPUMEHTOB.

2. Pazeusarwowue:

- pa3BUBaTh UHTEPEC 00YUAIOIIUXCS K TO3HAHUIO, TOHUMAaHUIO KyJIbTYPHOU
3HAYUMOCTUYUEHUSI COBPEMEHHOT'O YEJIOBEKa;

- COBEPILIEHCTBOBATh U Pa3BUBATh AaKTUBHOCTh U YMEHHUE CAMOCTOSITENHLHO
N00bIBAaTh 3HAHUS UTIPUMEHSTH UX B MPAKTUYECKOU JEATEIBHOCTH, YMEHUE
MCIOJIb30BaTh OCOOCHHOCTH PabOTHI CO CIPABOYHOM U TOTIOIHUTEIHHON
JIUTEPaTypOu;

- IOJIrOTOBUTH OOYYAIOIIUXCS K MPOJIOJKEHUIO 00pa3oBaHus,

CHOCOOCTBOBAThH MOTYYEHUIOTIPOYHBIX 3HAHUH.






3. Bocnumamenbvnoie:

- IOMOYb PeOEHKY B OPTaHMU3AIMH COIIMAIEHOTO OMBITAa B CUTYalluU HAMPSXKEHUS
CUJI, IPEOJIOJIEHUS ce0s1, OTKPBITON KOHKYPEHLMH, IEPEKUBAHUS TOOEAbI U TOPAKEHNUS,
OIIBITA OTHOILLIEHUI B KOMaH/JI1€, IPU3BAHHON peLIaTh CI0XKHYIO 3a/1a4y;

- IOMOYb IOJIPOCTKY B CAMOOIIPEAEICHUN 110 OTHOLLIEHUIO K OCBauBAEMOM
JESITEIbHOCTH B paMKax JOIMOJIHUTENbHON U HauaIbHOU MPOPECCUOHATBHON
MOJITOTOBKHU, TIOJACPKATh B IPEOAOJICHUN yUYCOHBIX TPYIHOCTEH;

- IOMOYb 00y4YaroIIEeMycsl CTaTh YEJIOBEKOM HPABCTBEHHBIX YOCKICHUH,
(opMHPOBATHOPUEHTALIUIO HA TAJIbHUE )KU3HEHHBIE MEPCIIEKTUBbI U MOKUCK

CBOETO MECTA B HUX.

O:xupaemblie pe3yJibTAThI U CIIOCOOBI HX IPOBEPKHU

OOyuaromuecsi, OCBOMBILUE IPOrPaMMy «MHUP XHUMHH B 33/1a4ax», IPUOOPETAIOT
CJIeIYIOLIUEINYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE PE3YJIbTATHI:

JINYHOCTHBIE pe3yabTaThI:

- YMeHHE 000CHOBBIBaTh COOCTBEHHYIO MO3UIIMIO U IPEICTABUTh APTYMEHTHI B €€

3aIINTY;
- yMeHue 0(OpMIISITh PE3yJIbTaThl CBOEH 1E€ATEIbHOCTH;
- YMEHHME CaAMOCTOSITENIBHO, WM MIPY KOHCYJIbTALIMOHHOM MOJIEPKKE TIEAArora,

U3BJICKATh UCTPYKTYPUPOBATH HH(MOPMAITUIO U3 PA3ITMUHBIX HCTOYHUKOB;

- YMEHHUE OPUEHTHUPOBATHCS B COJCPIKAHUH TEOPETUICCKUX TTOHATUN
peIMEeTHOM 00acTu (BIpenesaax mporpaMMbl) U UCTIOIb30BaTh UX MPU BHIMOIHEHUN
HCCIIEIOBATENbCKUX, TOMCKOBBIX, TBOPUECKUX 3aJaHH (B Mpeaeaax mporpaMMel
OTIPENICICHHOTO YPOBHS);

MertanpeameTHbie pe3yJbTaThI:

- YMEHHE OCO3HaBaTh MOTHBbI 00pa30BaTENbHON JEATEIBHOCTH, ONIPENEIATh €€ LeIn U

3aJauu;
- YMEHHUE y4acTBOBATh B 00CYK/IEHUU y4EOHBIX, TBOPUECKUX MPOOIIEM;

- BBICTYTIATh C pe3y/bTaTaMu CBOMX paOOT U y4acTBOBATh B aHAIN3€E PabOT CBOMX

TOBAPHUILIEH;



IIpenmeTHbIe pe3y/ibTaThI
[Tocne 3aBepiieHUst pabOTHI IO TPOrpamMme 00ydaroIuecs J0JIKHbI Oy TyT:
- IOKa3aTh 3HaHHWE OCHOBHBIX TEOPETUYECKUX MOJOKEHUN XUMUU;

- YMCTD ITIPUMCHATH UX IIPH PACCMOTPCHHH KJIACCOB BCUICCTB 1 KOHKPCTHBIX

COC/IMHCHMH;
- PacKpbIBaTh 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX CTPOCHHUS;
- pemaTh TUIIOBBIC 33/1a4H;
- 3HaTh CBOMCTBA Ba)KHEHILIMX BEILCCTB;
- IOHMMAaTh Hay4YHbIE TPUHIIUITBI BAXKHENIINX XUMUYECKUX TPOU3BOCTB;

- UCIIOJIB30BAaTh MOJYYEHHBIE 3HAHMS], YMEHUS, HABBIKH ISl BBITIOJIHEHHUS
CaMOCTOSITEILHOUTBOpUECKOU paboThI (MpoekThl, OykieTsl, WEB-kBecThI,
Mpe3eHTAIUHU U T.1.);
- IPOBOAUTH MyOIMYHbBIE BBICTYIUICHUS MIEPE] PA3IMYHBIMU AYUTOPUSIMU; -
BJIaJICTh pa3HOOOPA3HBIMU CPEJICTBAMU TBOPUECKOM (TOMCKOBOM,
AKCTIEPUMEHTAILHOM, NCCIIE0BATENLCKON ) pabOTHI.
Yyamuecs: J0JKHbI

3namup: ciocoObl BEIpXXEHHS KOHIIEHTpAIHi pacTBOpoB. CTpoeHue aToma u
CBOMCTBaBaJICHTHBIX opOuTaniei. CriocoObl BEIYUCICHUS IO XUMUYECKON
dhopmyie.
CnocoObl BEIYHMCIICHUS TI0 YPAaBHEHUSAM XUMHUYECKON PEaKIIuu.

Anrebpanueckuii croco0 perieHus 3ajaa4 Ha cMecH. 3akoH Jle-

[TaTenpe.
Brruncnennst MaccoBol 1011 pacTBOpeHHOTO BemiecTBa. C%., MOJSIPHON KOHIEHTPALIHS U
MOJIApHAs KOHLIEHTPALMsS PACTBOPEHHOI'O BEIIECTBA.

Ymems: BEINOTHATH BEIYMCIICHUS MACCOBOM UITH 0OBEMHOM O KOMITIOHEHTOB,
MOJISIPHOM KOHIIEHTPALMHU U BBITIOJHATh dJIEMEHTapHbINA pacuer pH.
Haxonuts npocreifive u uCTUHHBIE (POPMYITBI XUMUYECKUX COSIUHEHUHN TI0 TAHHBIM
aHanu3a. BeIMONHATE pacyeTsl ¢ UCIIOJIB30BAHUEM T'a30BbIX 3AKOHOB. BBITTOIHATH
pacyeThl M0 TEPMOXMMUYECKUMYPAaBHEHUAM Ha OCHOBaHUM 3aKkoHa ['ecca.
BpInosHATE pacyer CKOpOCTH XMMHUYECKON peakuu. Pemares yCinoKHEHHBIE 3a1a4d Ha

Bce TuIbl. (Ayuotponus. M3otomnel. Peakiinu noHHOr0 oOMeHa (B Opr. U HEOPT. XHUM.).



OKucIUTENHLHO- BOCCTAHOBUTEIIbHBIE (BCE TUIIBI). [ MapOoIu3 (Heopr. u opr.

XUM. ). DJIeKTpoau3. PemaTs 3a1aun Ha cMecu. BBINOTHATH aHANN3 JIEKaPCTBEHHBIX
npenaparoB. BeIMOMHATE aHATU3 NPOAYKTOB NMUTAaHUS. [I[pOBOIUTH CAMOCTOSITEIbHBIN
MOMCK XUMUIECKON MHPOPMAIINH C UCTIOIH30BAHUEM PA3INIHBIX HCTOYHHKOB.
MeTtoabl:

Jlexuus, Oecena, sBpuctudeckas Oecena, pa300p TUMOBBIX 3a/laHUl U PACUETHBIX 3a]1a4
0 aJITOPUTMY, pa300p 3a7a4 MOBBIIIEHHOTO YPOBHS CIOKHOCTH, Pa30op 3aJaHuil 10
XUMUHU, PEUICHUE OJMMIIMAIHBIX 3a/a4d, TECTUPOBAHUE, HAYYHO — HUCCIEA0BATEIbCKAS

paboTa, OIBITH B TAOOPATOPHUHU.

(I)OpMLI M METOABbI OTCJICXKUBAHUS PE3YJIbTATOB!

TecTsl. YuacTtue B onumnuanax. Juaaktnyeckue Uurpsl. 3a4eT Mo pelIeHUIo 3a/1a4.
KoHkypc (KonM4ecTBEeHHBIN) YKcila PEIICHHBIX 3a7a4 U Pa300paHHbIX YIPaKHEHH.
CaMOKOHTpOJIb ¥ B3aUMOKOHTPOJIb. YUacTue ¢ pedepatamu Ha KoH(pepenuuu. toropas
aTTecTalus MPOXOAUT KaKydyacTHe B KOHKypce pedepaTos.

Cpok peaaunsamuu nporpammsl — 1 ron, paccunrtana Ha 108 gacos.
HoBusna nanHo# 1OMOTHUTENBHON 00pa30BaTEIbHON TPOTrPAMMBI 3aKITHOYAETCS
B TOM, 4TO 1O OpMe OpraHu3alMHi 00pa30BaTEILHOIO MPOLECCa OHA ABJISIETCSH

MOYJIbHOM.

JlonosiHuTE IbHAA 00pa3oBaTe/ibHas nporpamMma «Mup XuMHH B 3aa4ax»

COCTOUT U3 3MOayJIeil:

Moayabr Ne 1. Pemenue 3amady mo Kypcy HEOPraHUYECKOM
XUMUH - 44 4aca.

MoayabNe 2. Pemenne 3aa4d 1Mo Kypcy OpraHM4eCKOM XUMUH-
30 yacos.

Moayab Ne 3. Perenue 3a1a4 nMoBbIIIIEHHON CIIOKHOCTH —

34 qaca.



TemaTn4yeckoe NJIaHUPOBaHUE
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Moayb Ne 1. Perienue 3aga4 mo Kypcy HeOpraHu4eckKoi XuMHu.
1. | CtpoeHue 2IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB TIEPBBIX 2 1)1
YeTBIPEX MEPUOJIOB: S-, P- U U-371eMeHTBI. DIEKTPpOHHAS
KoH(purypaius aroma. OCHOBHOE WBO30YXJIEHHOE COCTOSTHUE
aTOMOB.
2. | 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB 2JICMEHTOB M MX COCTMHECHUN 2 11
10 TIEPUOAaMHU TPYyTIIIaM.
3. | Obmas xapakTepucThKa MeTauioB riaBHbIX noarpynm [-111 rpynm B 2 1)1
CBSI3U C UXTIOJIOKEHUEM B IEPUOIUUECKOM
cucteMe xuMmuueckux saemeHToB .M. Menaeneea u
0COOEHHOCTSIMU CTPOCHUS X aTOMOB.
4. | XapakTepucTrKa NepexXoIHbIX JIEMEHTOB — MEJTH, IIMHKA, XpOMa, 2 1)1
KeJiesa Mo UXIOJI0KEHHIO B IEPUOINYECKON CUCTEME XUMUUECKUX
sanemenToB /.. MenzeneeBa u 0COOCHHOCTSIM CTPOCHHS UX
aTOMOB.
5. | OOmas xapakTeprCcTHKa HEMETaIOB TMaBHbIX noarpymnm 1V-VII 2 111
TPYII B CBSI3U CHUX MOJ0KEHUEM B MEPUOIUYECKON CUCTEME
xuMuueckux anemeHToB .M. MenneneeBa nocOOEHHOCTIMU
CTPOCHUS UX ATOMOB.
6. | KoBasieHTHas XxuMudecKas CBsI3b, €€ PA3HOBUTHOCTH ¥ MEXAHU3MBI 2 1)1

oOpazoBaHus. XapaKTepUCTUKHN KOBAJICHTHOU

CBA3M (ITOJISIPHOCTB M SHEPTHUs CBsI3U). IoHHAas CBS3b.




MeTtaimyuecKas CBs3b. BO,Z[OpO,Z[HaH CBA3b.

7. | TeroBoii a3 ekt XuMuIecKoi peakiuu. TepMoxuMuyeckme 2 1)1
ypaBHEHMUSI.

8. | CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (haKTOPOB. 2 11

9. | O6paTuMblie U HEOOpPaTUMbIE XUMUYECKHUE PEAKITUN. XUMUUECKOE 2 11
paBHOBecHe. CMeleHne XUMHUUECKOTO PaBHOBECHS TOJT ICHCTBUEM
pPa3IUYHBIX (PAKTOPOB.

10.| Peakuuu nuoHHOTO OOMEHA. 2 2

11.| I'maponus coneit. Cpena BOJHBIX PACTBOPOB: KUCasi, HEUTpaabHasl, 2 11
IeJIOYHAS.

12.| Peakiuu oKHCIUTEILHO-BOCCTAaHOBUTENbHBIE. KOppo3ust MeTaioB u 4 1) 3
CIOCOOBI 3aIIUTHI OT HEE.

13.| DnekTpom3 pacIijiaBOB U paCTBOPOB (COJICH, IIETOYEH, KHCIIOT). 4 1 3

14.| XapakTepHble XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIICCTB-METAIIOB: 2 1)1
MIEJIOYHBIX, METOYHO3EMEIbHBIX, aTIOMUHUS, TIEPEXOHBIX METAIIJIOB -
MeH, IMHKA, XpOoMa, JKele3a.

15.| XapakTepHble XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB - 2 1)1
HEMETAaJUIOB: BOJOPO/Ia, TAJIOT€HOB, KUCIOPO/1a, CEPHI, a30Ta,
docdopa, yriaepona, KpeMHUS.

16.| XapakTepHble XUMHUYSCKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, 2 1] 1
aM(}OTEPHBIX, KUCIOTHBIX.

17.| XapaktepHble XUMUYECKHE CBOMCTBAa OCHOBAHUN U aM(POTEPHBIX 2 11
TUAPOKCHUIOB.

18.| XapakTepHble XUMUYECKHE CBOMCTBA KUCJIOT. 2 11

19.| XapakTepHble XUMHYECKHE CBOMCTBA COJICH: CPEAHUX, KUCIIBIX, 2 1] 1
OCHOBHBIX; KOMIUIEKCHBIX (Ha IPUMEpPE COSANHEHUN aIIOMUHUS U
LIUHKA).

20.| B3anMocCBs3b pa3aHyuHbIX KIAaCCOB HEOPTAHUYECKUX BEIIECTB. 2 2

44 | 18| 26
Monyanb Ne 2. Pemienue 3a1a4 1o Kypcy OpraHu4eCcKoOM XuMHuu
21.| XapakTepHble XMMUUYECKHE CBOMCTBA yTI€BOIOPOIOB: AIKAHOB, 3) 1| 4




IMHUKJIOAJIKaHOB, aJIKCHOB, IMCHOB, AJIKMHOB, apOMAaTUYCCKUX

YTIIEBO0POA0B (OCH30I1a ¥ TOJIYOJIa).

22.| XapakTepHble XUMHUECKHE CBOMCTBA MPEICIbHBIX OJHOATOMHBIX U 5 1 4
MHOTOAaTOMHBIX CIIUPTOB; heHOJIa.

23.| XapakTepHble XUMUYECKHE CBOMCTBA aJIbJIETU/IOB, IPEICIbHBIX 3) 1| 4
KapOOHOBBIX KUCJIOT, CIIOXKHBIX 3(PUPOB.

24.| XapakTepHble XUMUYECKHE CBOMCTBA a30TCOACPKAIIMX OPraHUYECKUX 5 1 4
COCTMHCHMI: aMUHOB U aMHUHOKHCJIOT.

25.| buonmornyecku BayKHBIC BEIIECTBA: KUPBI, OCITKH, YTICBOIBI 5 1| 4
(MOHOCaxapu/ibl, IMCaxapuibl, OJIMCAXaAPUIbI).

26.| B3anmMocCBs3b OpraHuYeCKUX COSIUHECHUM. 5 1| 4

30| 6|24

Moayas Ne 3. Pemienue 3aga4 1eMOHCTPALIMOHHOM Bepcu EQMHOrorocy1apcTBeHHOro

IK3aM¢EHa 110 XUMHUH

27.| Beruucnenune Macchbl paCTBOPEHHOTO BEIIECTBA, COAEPKAIIETOCs B 4 4
ONPEAEICHHON Macce pacTBOpa ¢ U3BECTHOW MacCOBOM JOJIEH.
28.| PacueTsl: 00beMHBIX OTHOIICHUI Ta30B MTPU XUMUUYECKUX PEAKIUIX. 4 4
29.| PacueTsl: Macchl BeliecTBa MIM 00beMa ra3oB 10 U3BECTHOMY 4 4
KOJIMYECTBY BEIECTBA, MACCE WM 00BEMY OJTHOTO M3 yUACTBYIOIINUX B
PEaKINK BEIIeCTB.
30.| Pacuersr: TerioBoro adekxra peakum. 4 4
31.| Pacuetsr: maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB peakiuu, | 6 2 | 4
€CJIM OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH).
32.| Pacuetsi: macchl (00BeMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA 4 2| 2
pEeaKIMu, eCIIM OJTHOU3 BEIIECTB JaHO B BUJIE PACTBOPA C
OTNpeeIeHHOW MacCOBOM /10JI€i paCTBOPEHHOTO BEIIECTBA.
33.| HaxoxaeHnue MoJeKyasspHOi (OopMyJIibl BEIIECTBA. 4 4
34| PacueTsl: MaccOBOM MM 0OBEMHOI JTOJIM BBIXO/IA MPOJIYKTa peakuuu ot 4 4
TEOPETUYECKH BO3MOKHOTO.
34 | 4|30
Hroro 108 | 28 | 80




Conep:xanue.
1. Ctpoenune atroma. U30T0NbI.
CoBpeMEHHbBIE TPEACTABICHUA O CTPOCHHMHM aroMa. [[BH)KEHHE 3SIJIEKTpOHA B AaTOME.
AtomHasi opOutasib. KBaHTOBBIE 4uCHa: IJIaBHOE, OpOUTAIIBHOE, MAarHUTHOE, CIIMHOBOE.
[IpyHIMIBI pacrpefeneHuss AIEKTPOHOB MO SHEPreTUYECKHM YPOBHSM U MOJYPOBHSM:
npuHuun  [laynm, nOpuHOMO ~ MUHUManbHOW  dSHepruu. [IoHATHE — «HU30TOIBD».
PamnoaktuBHocTh. [lOHSITHE O TMpeBpallleHMH XHUMHYECKUX J3yieMeHTOB. Pabora ¢
TPEHUPOBOYHBIMU TECTAMMU 110 TEME.
CrtpoeHue AIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB: S-, P-
u d-amemeHTBl. DIlleKTpoHHAs KoH(urypanus artomMa. OCHOBHOE M BO30YKICHHOE
COCTOSIHUE aTOMOB.
[TocnenoBaTenbHOCTh 3aMOJHEHUS SJIEKTPOHHBIX 000siouek B aTtomax. [IpaBuio B. M.
KneukoBckoro. Pacnpenenenue snexktpoHoB 1o opoOutansm. [lpaBuma  Xynja.
DJeKTpOHHBIC U rpaduueckre GopMysbl aTOMOB JIEMEHTOB. DHEpPreTHUYeCcKasi AuarpaMmma
aToma. PaGoTa ¢ TpeHUPOBOYHBIMH TECTAMU IO TEME.
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB 3JIEMEHTOB M KX COEIMHEHUI 10 IEPUOIAM U FPYIIIaM.
CBoiicTBa XMMHUYECKMX 23JieMeHTOB. Kraccudukaius XUMHUYECKMX  DJIEMEHTOB.
[lepyonnyeckuii 3aKOH W NEPUOJAMYECKAs CHUCTEMA XUMHUUYECKHX 3ieMeHToB [[. U.
MenneneeBa. @PU3NYECKUN CMBICI HOMEpA NEPUOJA U TPYIIIIBL.
OO6miast xapakTepucTUKa MeTauioB iaBHeIX noarpynm |- rpynn B cBsizu ¢ ux
MOJIOKEHUEM B MEPUOAUYECKON chUCcTEME XMMUUeckux aneMeHToB .M.  Menneneesa
U OCOOEHHOCTSMH CTPOCHHS UX aTOMOB.
CewmelicTBa 2JIeMEHTOB (Ha MPUMEpax MIEJIOUYHBIX METAJIJIOB, TAJIOTEHOB, MHEPTHBIX Ta30B).
XapaKkTepUCTUKAa XMMUYECKUX CBOMCTB 3JIEMEHTOB TJIABHBIX MOATPYII U MIEPUOIUYHOCTh
MX U3MEHEHUS B CBETE BJIEKTPOHHOI'O CTPOCHUS aToMa. DJIEMEHThI, COEAUHEHUSI KOTOPBIX
nposiBisitoT  amdoTepHbie  cBoiicTBa.  OTHOCHUTENBHAS  AJIEKTPOOTPUIIATEILHOCTh
aneMeHToB. (OOIas XapakTepucTHKa »JJIEeMEHTa Ha OCHOBE €ro IIOJIOKEHHUS B
nepuoanueckou cucreme 1. . Menneneesa.
XapakTepuUCTUKa NEPEXOAHBIX JJIEMEHTOB — MEIH, LHWHKA, XpOMa, XKejie3a MO HuX
MIOJIOKECHUIO B TEPUOAUYECKON CHUCTEME XUMHUUYECKUX dJiiemMeHTOB JI.M. MeHneneeBa u
O0COOEHHOCTSIM CTPOCHHSI UX aTOMOB.

CewmelicTBa 3J1eMEHTOB (Ha MMPUMEpax MIEJTOUYHBIX METAJIOB, TAJIOT€HOB, MHEPTHBIX ra30B).



XapakTEepUCTUKAa XUMHUYECKUX CBOMCTB 3JIEMEHTOB IJIaBHBIX MOJATPYNI U HEPUOAUYHOCTD
UX W3MEHEHHS B CBETE JIEKTPOHHOIO CTPOEHUS aTOMa. DJIEMEHTHI, COEAUHEHUS] KOTOPBIX
mposiBISIFOT — amdoTepHble  cBolicTBa.  OTHOCUTENBHAS — DJIEKTPOOTPUIIATEIHLHOCTH
sanemMeHToB. OOIas XapakTepucThKa »JJIEMEHTa Ha OCHOBE €ro TMOJOXKEHUS B
nepuoanueckon cucreme 1. 1. Menneneesa.

OOmas xapakTepucTUKa HeMeTauioB riaBHbIX noarpynn [V-VII rpynn B cBsizu ¢ ux
MOJIOKEHUEM B MEPUOJUYECKON cucTteMe xumuueckux snemeHTtoB J[.MI. Menneneesa
1 OCOOCHHOCTSIMU CTPOCHHS UX aTOMOB.

CewmelicTBa 2J1eMEHTOB (Ha MPUMEpax MIEJTOUYHBIX METAJJIOB, TAJIOT€HOB, MHEPTHBIX Ta30B).
XapakTepuCTUKa XUMAYECKUX CBOMCTB 3JIEMEHTOB IVIaBHBIX ITOATPYII U MEPUOAUIHOCTD
VX U3MEHEHUS B CBETE JICKTPOHHOTO CTPOCHUS aTOMA. DJIEMEHTBI, COEAUHEHUSI KOTOPBIX
nposiBisitor  amdorepHble  cBoWicTBa.  OTHOCUTENBHAST — DJIEKTPOOTPULIATEITHLHOCTH
sanemMeHToB. OOmias XapakTepUCTHKa JJIEMEHTa Ha OCHOBE €ro IOJOXKEHUS B
nepuoandeckon cucreme J{. . Menneneena.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU MO TEME.

1. KoBaneHTHass XuUMHYECKasl CBsI3b, €€ PA3HOBUIHOCTH W MEXAaHH3MbI 0Opa30BaHUSI.
XapakTepuCTUKU KOBAJICHTHOM CBs3U (MOJSPHOCTb M SHEprusi cBsizu). MoHHas CBS3b.

Merannuueckas cBsA3b. BogopoaHas CBs3b.

BanenTtHbie 3nekTpoHbl. BaneHTHOCTh. BajeHTHbIE BO3MOKHOCTH aTOMOB. XHMHUYECKast
cBsI3b aTOMOB. KoBasieHTHas CBs3b M MEXaHU3M € oOpa3oBanus. [lonspHas u HemosIpHAs
KOBaJICHTHas CBI3b. CBoMCTBAa KOBaJICHTHOM CBsA3M. MoHHAs CBSI3b M MEXaHU3M €&
oOpazoBanusi. (CBolicTBa HWOHOB. Mertammyeckass CBsi3b. BojopoaHass  CBS3b:
MEXXMOJIEKYJIIPHAS U BHYTPUMOJICKYJISIPHASL.

DNIEKTPOOTPULIATENBHOCTh.  CTENEHb  OKUCIEHHS W BAJIEHTHOCTH
XUMHYECKMX  3JIeMeHTOB. OTHOCHUTENbHAs  AJEKTPOOTPUIIATEIbHOCTh

s5ieMeHTOB. CTEIeHb OKUCIICHUS.

BemecTtBa MOJIEKYJIADHOTO M HEMOJEKYJSIPHOIO CTPOEHHs. TUN KPHUCTAINIMYECKOU
peIIeTKU. 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMUS.

BnusHue TuUnma XMMHYECKOM CBSI3W Ha CBOMCTBA XHMMMYECKOTO COCOUHECHMS.
Kpucrannuueckue pemérku. AJUIOTpONHS HEOPraHMYECKUX BeliecTB. ['eoMeTpuueckoe
cTpoeHne MoJiekyld. [ubpumHbie dnekTpoHHbIE opOutamu. Buasl rubGpuan3anuu

. 2 3
AJIEKTPOHHBIX OpOuTaneu: Sp-, SP°-, SP°- rubpuau3anvy Ha MpUMEpax OPraHUYEeCKHX U



HEOpPraHWYECKUX BelecTB. PaboTa ¢ TpEHUPOBOUHBIMH TECTAMU 110 TEME.

2. Knaccudukamuss XUMUYECKUX pEaKUUid B HEOPraHMYECKOW U

oprannyeckoil xumMuu. TermnoBoil 3S((EeKT XUMHUYECKOW peakluu.
TepMOXUMHUYECKUE YPABHEHUS.

DHepreTuka XMMUYECKHUX MpeBpamieHud. ODHTanbnus. TeroBod 3h@exkT XUMHUYECKHX
peaKuuu. OHJIOTEPMHYECKHE M SK30TEPMHUYECKHE  XUMHUYECKHE  PEaKIIHH.
Tepmoxumuyeckue ypaBHeHus. 3akoH ['ecca. Durponus. Jueprus ['m66ca. Bo3amoxxHOCTh
IIPOTEKAHUS XUMHUYECKUX peakuui. IIpaktudeckue 3anatus. Pemenue pacy€THbIX 3anad
10 TEPMOXUMHUYECKUM YPaBHEHUSIM.

3. CKOpOCTh peaklinu, €€ 3aBUCUMOCTb OT pa3INuHbIX (PaKTOPOB.

CKOpOCTh XMMHYECKHX pPEAKIUH. 3aBUCHUMOCTb CKOPOCTH OT YCIOBHM IPOTEKAHUS
peakuuu. 3aKOH JAEUCTBYHOIIMX Macc. KoOHCTaHTa CKOpPOCTH XMMHUYECKOW PEAKIIHH.
[IpaBuno Baunt-I'odda. Katanuz. Dueprust aktuBanuu. ['OMOTeHHBIH U TeTEpOreHHBIN
KaTalu3, UX MEXaHW3Mbl. 3HAUYCHHE KaTajau3za B Ipupoae um TexHuke. [Ipaktmueckoe
3aHsATHE. Pelenre pacy€THbIX 3a7a4 HAa BBIYMCICHUE CKOPOCTH XMMHMYECKON PEaKLMH I10
KMHETUYECKOMY YPABHEHMUIO.

OOpatumMble 1 HEOOpATUMbIE XUMUUECKUE pEaKMU. XUMUYECKOe paBHOBecue. CMellleHne
XUMHUYECKOTOPaBHOBECHS TIOJT ICUCTBUEM Pa3IUUHbBIX (PAKTOPOB.

HeoOpatumble U oOpaTumble peakuuu. XHWMHUYECKOE€ pPABHOBECUE UM YCIOBUS €ro
cmenienus. [punnun Jlellarense. PaboTa ¢ TpeHUPOBOUHBIMU TECTAMU IO TEME.

4. DIIEKTPOJINTHYECKAsA HUCCOLMALMS DJEKTPOJIUTOB B BOJHBIX pacTBopax. CHIIBHBIE U
cia0Oble DJIEKTPOJIHUTHI.

DJIEKTPOJUTBI U HE DJIEKTPOJUTHI. DIIEKTPOJIUTHYECKAs AUCCOLMALNS B pPAacTBOpax M
pacmiaBax. Ponb Boabl B TMpolecCe€ DIIEKTPOJIUTHUECKOW auccoruanuu. CTeneHb
nuccouuanuu. KoHcTanTa aucconmanuu. XHMMHUUYECKME CBOMCTBAa KHCIOT, COJeM U
OCHOBaHMM B CBETE€ TEOPUU  DJEKTPOJUTHUYECKOM  AucCOUUaluHu. PacTBOpBI.
DHepreTuuecKkue N3MEHEHHUsI IPY pPacTBOPEHNH BelecTB. KoHLleHTpanus pacTBOpOB.
Peakuuu nonnoro oomeHa.

[Ipaktruueckoe 3ansitue. CocTaBiieHHWE MOJIEKYJISIDHBIX M  HMOHHBIX ypaBHeHMi. PaboTta c
TPEHUPOBOYHBIMHU TECTAMM I1I0 TEME.

I'maponus coneit. Cpena BOIHBIX paCTBOPOB: KHCIIAsl, HEUTpaJIbHAS,

mesiovHast. I uaponus comnen.



[Ipaktrueckoe 3anatre. CocTaBaeHUE YpaBHEHUN pEaKUI THIPOJIU3A COJIEH.
Onpenenenue cpeabipacTBopa. Pabota ¢ TpEeHUPOBOUYHBIMU TECTAMU 1O TEME.

5. Peakiuu OKMCIUTETbHO-BOCCTAHOBUTENbHBIE. KOppo3usi MeTayuioB U CIIOCOOBI 3alTUThI
ot Hee. [Ipoueccsl okucnenus u BocctaHoBiieHus. CocraBienue ypasHenuii OBP: meTon
AJIIEKTPOHHOI0 OalaHCau METO/I MOTYpeaKiuii (MOHHO-3JIEKTPOHHBIA METOI).
Knaccudukanus OBP: mexxmonekysipHble, BHyTPUMOJICKYISPHBIE,
JUCOPONOPLIMOHUPOBAHUS (CAMOOKHUCIIEHHSI, CAMOBOCCTAHOBJIEHMS ). BoccTaHOBUTEN 1
okucnurenu. BiusHue Ha xapaktep OBP KOHIIEHTpanuu BEIECTB, CPEIbl pacTBOPA, CUIIbI
OKHCIIUTEIS U BOCCTAHOBUTENS, TeMIieparypsl. [Ipaktnueckoe 3anarue. CoCTaBIICHHE
ypaBHeHuit OBP MeTo/10M 251eKTpOHHOTO Oailanca U METOJ0OM MOJTyPEaKIUi.

DJEeKTpOIN3 paciyiaBOB U pacTBOPOB (COJIEH, menouei, KUCoT).

[ToHsiTHE 00 ANEKTPOAHBIX MOTEHIMATAX. DIEKTPOXUMUYECKUH Psii HANIPSKEHUN METAJIIOB.
DIIEKTPOIU3BOJIHBIX PACTBOPOB KUCIIOT, HIEJIOYEHN U COJIEH, pACIIIaBOB COJIEN U LIEJIOYECH.
Nownnsrii (mpasuio B.B. MapkoBHHKOBA) U paiMKaTbHBIA MEXaHU3MbI PEaKIIHil B

OPTraHUYECKON XUMUH.

6. Kimaccuduxanus HeopraHMueckux BEIECTB, UX IeHeTH4YecKkas cBsi3b. HoMeHknaTypa,
KJaccupuKalus, XMMHYECKHE CBOMCTBA M CIOCOOBI MOJyYEHHUS MPOCTHIX BEIIECTB -
METaJUIOB U HEMETAJUIOB, CIIOKHBIX BEILECTB - OKCUIOB, KHCIOT, COJIEH M OCHOBAHWM.
KommuiekcHbie coenuHenus. Pabota ¢ TpeHUPOBOYHBIMHU TECTaMU IO TEME.
Knaccudukanus Heoprannyeckux Beniects. HoMeHknaTypa HeOpraHn4eckux BEIIeCcTB
(TpUBHAJIbHASI UMEXKIYHAPOIHAS).

XapakTepHble XUMUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB-METAJUIOB: IIEJIOYHBIX,
LIEJI0YHO3EMEBHBIX, ATFOMUHUS, IEPEXOIHBIX METAJUIOB - MEAU, IUHKA, XpOMa, XKENE3a.
XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIUIOB: BOAOPOA,
raJloreHOB, KMUCIIOPOAA,CePBI, a30Ta, (hocdopa, yriaepoaa, KpeMHHUSL.

XapakTepHble XUMUYECKHE CBONCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX,

KHUCIIOTHBIX. XapaKTepHble XMMUYECKHE CBOMCTBA OCHOBAHUN M aM()OTEPHBIX
TUAPOKCUJIOB.

XapakTepHble XUMUYECKHAE CBOMCTBA KUCIIOT.

XapaKTepHbIE XUMUYECKHE CBOMCTBA COJIEH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMIIJIEKCHBIX (Ha
IPUMEPECOEAUHEHNIN ATFOMUHMS U [IUHKA).

B3aumocss3b PAa3JIMYHBIX KJIACCOB HCOPIraHNMYCCKUX BCIICCTB.



7.Knaccudukanuss opraHMYecKUX BEIIECTB, MX TeHETHYecKas CBsi3b. HomeHkiaTypa,

KJaccuduKanys, XMuMUYECKUE CBOMCTBA U CIOCOOBI MOJYYCHHS] OPTaHUYECKUX BEIIECTB.

Nmennpie peakiuu. Pabota ¢ TpeHUPOBOYHBIME TECTAMH IO TEME.

Teopusi CTpOEHUSI OPraHUYECKUX COCTMHEHUMN: TOMOJIOTUS U U30Mepusl (CTPYKTypHast

UIIPOCTPAHCTBEHHAsA). B3anMHOE BIUsIHUE aTOMOB B MOJIEKYJIAX.

Tunel cBsi3el B MOJIEKyJIax OpraHUYECKUX BEIIeCTB. [ MOpuan3aius aTOMHbIX

opOutanei yrieposaa.Pagukan. dyHKImoHaapHas rpyrra.

Knaccuduxanusi opranndeckux BeiiecTB. HoMeHkIaTypa opraHU4ecKuX BEIECTB

(TpuBHAJIbHAST UMEXKTyHAPOIHAS).

XapakTepHble XUMUYECKHUE CBOMCTBA YIJIEBOJOPOAOB: aJKAHOB, LIMKIOAIKAHOB, AJIKEHOB,

JIMEHOB,aJIKUHOB, apOMATUYECKUX YTJIEBOIOPOI0B (O€H30J1a U TOIyOJa).

XapakTepHble XUMUYECKHUE CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX © MHOTOATOMHBIX

cnupToB; peHosa. XapakTepHble XUMUYECKHE CBOMCTBA AJIbJIETUIOB, TPEACIBHBIX

KapOOHOBBIX KUCJIOT, CIOKHBIX 3(hUpoB. XapakTepHbIe XUMUYECKHE CBOMCTBA

a30TCoAEpKalINX OPraHUYECKUX COCTMHEHHI: aMUHOB U1 aMUHOKHUCJIOT.

buonornyeckr BaxxHbIe BEIIECTBA: KUPBI, OCIKU, YIJIEBOALI (MOHOCAXapHUIbI,

U Caxapubl, 1OJIMCAXAPUIBI).

B3anMoCBsI3b OPraHu4eCcKuX COEAUHEHUM.

8. [IpupoaHble HCTOYHHUKH YTIEBOAOPOJIOB, UX MepepadoTKa.

[IpupoaHbIe NCTOYHUKH YTIIEBOIOPOIOB, COCTAB, CBOMCTBA U METO/IbI EPEePa0OTKH HEPTH;

OXpaHAaOKPY KAIOIIEeH Cpelibl OT 3arpsi3HEHUSI He(PThIO U HEPTEMPOAYKTaAMHU.

Bricokomouiekysipable COeIMHEeHHS. Peakiiuu noamMepu3anuy U MOJIMKOHICHCALINH.

[Tomumepsl. [1macTmaccehl, BOJIOKHA, KAyYyKH.

9. Bpluncienue Macchl paCTBOPEHHOTO BEILIECTBA,COACPKALIETOCS B ONPEEICHHON Macce

pacTBOpa C U3BECTHOW MaCcCOBOM JOJICH.

PacueTsl: 00b€MHBIX OTHOIIIEHUH Ta30B IPU XUMUYECKUX PEAKITUSX.

Pacuetsl: Macchbl BelecTBa Wik 00beMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE

1 00beMYOIHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB.

Pacuetsl: TemoBoro ¢ dexra peaxkium.

Pacuetsl: Maccel (0ObeMa, KOJIMUECTBA BEUIECTBA) MPOAYKTOB PEAKLMU, €CIA OIHO
U3BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

Pacuetsi: Macchl (00BbeMa, KOJIMUECTBA BELIECTBA) MPOAYKTA PEAKIIMU, €CIIH OJTHO U3



BEIIECTB IAHO BBUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM JOJIEN pACTBOPEHHOTO
BEILECTBA.

Haxosxnenne MosekymsipHoi (hOpMYJIbI BEIIEeCTBA.

Pacuetsi: MaccoBoi wir 00bEMHOM 101U BBIX0/1a IPOAYKTa PEaKIIUU OT TEOPETUUECKU

BO3MOXHOTI'O.

PacueTsi: MaccoBo# 101 (MacChl) XUMUYECKOTO COCAMHEHHUS B

cMecu. TectupoBanue.

IIpeanosnaraemsle pe3yJbTaThl 00y4eHUsI

Yuawuecs oonscnol snamn:

- OCHOBHBIE CBEJEHUS O CBOHCTBaX XHMMHYECKUX DJIEMEHTOB; KJIACCHU(PUKALMIO
XUMHYECKUX IJIIEMEHTOB; 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKUX DJIEMEHTOB B
MepHUoIax M rpynmax nepuoanyeckon cucremsl /. 1. Menneneera; cCBEICHUS O CTPOCHUHA
aTOMOB 3JIEMEHTOB MaJIbIX M OOJIbIIMX NEPHOJOB; MPUHLHUIIBI PACIpEIETICHUs JIEKTPOHOB
[0 DHEPreTUYECKMM YPOBHSAM M  IOAYPOBHSM; IIOCJIEIAOBATEIBHOE 3allOJHEHUE
ANIEKTPOHHBIX 00O0JIOYEK B aTOMax; paclpeAesieHUe 3JIEKTPOHOB MO OpOUTANISIM; MOHSATUE
BAJIEHTHOCTh, BAJICHTHBIE BO3MOXXHOCTM aTOMOB; BHJIBI XMMHYECKOW CBSI3U, CBOWMCTBA
KOBAJICHTHOM CBSI3U, CTEIICHb OKUCIICHUS;, BIUSIHUE TUIIA XUMUYECKOM CBSI3M Ha CBOMCTBA
XUMHAYECKOTO COEIVMHEHMS; MOHIATHE AJUIOTPONUSA; T€OMETPUUECKOE CTPOEHUE MOJIEKYJL,
BUJIbI THOPUAN3AIMN DJICKTPOHHBIX OpOUTaNe; TeroBod 3(h(EKT IHAOTEPMUUYECKUX U
AK30TEPMHUYECKUX PEAKLIMI; 3aBUCUMOCTb CKOPOCTH PEAKLIMH OT YCIOBUHN €€ IPOTEKAHUS,
MEXaHM3M TOMOI'€HHOI'O M TI'€TEPOreHHOI0 KaTalu3a; YCJIOBHMS CMELICHUS XUMHYECKOIO
paBHOBeCHsI, KJIaCCU(UKALINIO HEOPTAaHNYECKUX BELIECTB; MEXAHU3M 3JIEKTPOIUTUIECKON
IUCCOLMALIMM B PAacTBOpPax M pacIulaBax dJIEKTPOJUTOB; XMMHUYECKHUE CBOWCTBO KHUCIOT,
CoJIel, OCHOBAaHUU B CBETE TEOPHUH DJICKTPOJUTUUCCKON IUCCOIMAIINN; KIIacCU(DHUKAIINIO
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUNIA; BIUsHUE HA xapakrep OBP kxoHueHnTpanun
BEILIECTB, CpENbl pPACTBOPA, CHJIBI OKHCIWTENIA W BOCCTAHOBUTENS, TEMIIEPATYypBhI;
YCTPOMCTBO raJIbBAHUYECKOIO JJIEMEHTA; YCTPOUCTBO aKKyMYJISTOPA; OTJIMYUS IPOTYKTOB
peaKuuu SJEKTPOJIM3a BOJHBIX PACTBOPOB M PACIUIABOB COJIEM WM IIEJIOYEH; CTPOEHHUE

KOMIIICKCHBIX COJIEH M UX HOMCHKIJIATYPHI.



1)

Yuammecs 10JIKHBI:

1 3HaTL/TIOHUMATh:
Baxnenmue XuMu4eCcKHUe IMOHITUS
[ToHuMaTh CMBICT BaXKHEUIIMX TMOHSITHN (BBIACHATH HUX XapaKTEPHbIC MPU3HAKH):
BEIIECTBO, XWUMHUYECKUU DJIEMEHT, aTOM, MOJIEKYJId, OTHOCHUTEJIbHBIE AaTOMHBIC U
MOJICKYJIAPHBIE MACChl, HOH, U30TONbI, XUMUUYECKAS CBA3b, DIEKTPOOTPUILIATEIILHOCT,
BAJICHTHOCTh, CTENEHb OKHUCIEHUS, MOJb, MOJSIpHas Macca, MOJSIPHBIA 00beM,
BEIIECTBA MOJIEKYJIIPHOTO U HEMOJICKYJIAPHOTO CTPOEHUS, PACTBOPHI, SJIICKTPOJIUTHI U
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS] JUCCOUMALMUSA, THUIPOJIN3, OKHUCIUTEIb U
BOCCTAHOBHUTEIb, OKUCJIEHUE U BOCCTAHOBIICHUE, DJIEKTPOIU3, CKOPOCTh XUMUYECKON
peaKkIuy, XMMUYeCKOe paBHOBECHE, TEIIOBOM A(D(EeKT peakiuu, yriepoaHbIi CKeeT,
byHKIIMOHATBHAS TPYMIA, U30MEPHUS U TOMOJIOTHS, CTPYKTYpHAasi U MIPOCTPAHCTBEHHAS
M30MEPUS, OCHOBHBIE TUIIbI PEAKIIUN B HEOPraHUYECKOW U OPraHUYECKOU XUMUH.
BriaBnsaThe B3auMOCBs3H MOHATHM. Vcmoib30BaTh BaKHEHIIINE XMMHYECKUE MOHITHUS JUIS
00BACHEHUSI OTNIETHHBIX (DaKTOB U SIBIICHUH.
OCHOBHBIE 3aKOHBI U TEOPUU XUMUHU.
[IprMEHSITh OCHOBHBIE IIOJIOKEHHMSI XUMHUUYECKUX TEOpUid (CTpOEHHMs aToma,
XUMHUYECKON CBSI3H, DJICKTPOJIUTUYECKOM JUCCOLMALMM, KHCJIOT W OCHOBAaHWM,
CTPOCHUSI OPTAHUYECKUX COCIMHEHUHN, XUMUUECKON KMHETHUKH) JJIsl aHAJIN3a CTPOCHUS
U CBOWCTB BemeCTB. [IoHMMATh rpaHUIbl MPUMEHUMOCTH YKA3aHHBIX XUMHUYECKUX
teopui. Ilonumare cmbicn nepuognueckoro 3akoHa J[.M. MengeneeBa wu
HCIIOJIL30BAaTh €ro i KAa4eCTBEHHOI'O0 aHaiau3a ©W OOOCHOBAHUSI OCHOBHBIX
3aKOHOMEPHOCTEW CTPOEHUSI aTOMOB, CBOMCTB XHWMHYECKUX OJJIEMEHTOB M UX
COECIMHEHUM.
Baxueimue BelecTsa U MaTepyallbl.
KiaccudumnupoBaTh HEOPraHMYECKUE U OPTAaHUYCCKHE BEIIECTBA 10  BCEM
M3BECTHBIM KJIACCU(UKAIMMOHHBIM TIpu3HakaMm. [[loHUMaTh, 9TO IPAKTUIECKOE
MIPUMEHEHHE BEIIECTB 00YCIOBIEHO UX COCTABOM, CTPOCHUEM M CBONCTBAMU.
Nmets npeacraBieHue 0 poJiv U 3HAYEHUH TAHHOTO BEIIECTBA B
npaktuke. OOBACHITH 00IIIHE CIOCOOBI ¥ IPUHITHAITHI TIOTyYCHUS
HanOoJIee Ba)KHBIX BEIIICCTB.

2  YMeTs:



1) Ha3piBaTh:

M3yYECHHBIE BEIIECTBA IO TPUBUAIBHOW WUJIM MEXKTYHAPOIHOW HOMEHKIIATYpE.
2) OmnpenensTs/ KacCUPUIIMPOBATD:

BAJICHTHOCTh, CTENIEHb OKUCIICHUS] XUMUYECKHUX AJIEMEHTOB, 3apsiibl HOHOB; BU]
XUMHYECKUX CBA3EH B COCIMHEHUSAX U TUI KPUCTAINIMYECKON PELIETKH;
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI; XapaKTep CPeabl BOJAHBIX PACTBOPOB
BEILIECTB; OKUCIUTEIb U BOCCTAHOBUTEIIb; TPUHAJIC)KHOCTh BELIECTB K PA3JIMUYHBIM
KJIacCaM HEOPTraHUYECKUX U OPTaHUUYECKUX COCTMHEHUI; TOMOJIOTH U U30MEPHI;
XUMHYECKUE PEAKIIMUB HEOPTaHUYECKON M OPraHWYECKON XUMUU (TI0 BCEM H3BECTHBIM
KJ1acCU(DUKAITMOHHBIM MPU3HAKAM);

3) XapakTepu3oBaTh:
S, p u d-351eMeHTHI 10 UX ToJoXeHHIo B [lepuoaudeckoit cucteme J[.1. Menneneesa;
o0lIe XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB MU HEMETAJIIOB; 00IIIHE
XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCMHEHUMN, CBOMCTBA
OTJEJIbHBIX NIPEACTABUTEIIEH ATUX KJIACCOB; CTPOCHHE U XUMUYECKHE CBOICTBA
M3YUYCHHBIX OPraHUYECKUX COETUHECHUM.

4) OOBACHSATH:

3aBUCHUMOCTh CBOMCTB XUMHUYECKUX IJIIEMEHTOB U UX COCTUHEHUI OT MOJIOKEHUS
anemMeHTa Briepuoandeckon cucreme .M. Menneneesa; npupoy XUMHUYECKON CBSI3H
(MOHHOM, KOBAJIGHTHOM, METAJITMYECKOM, BOJOPOIHOM ); 3aBUCUMOCTh CBOMCTB
HEOPraHMYECKUX U OPTaHUYECKUX BEILIECTB OT UX COCTAaBA U CTPOEHUSI; CYIIIHOCTh
W3YUYEHHBIX BUJIOB XUMUUYECKUX PEAKIIU: JJICKTPOJUTUUECKON TUCCOLMAIIMN, HOHHOTO
00OMeHa, OKUCTUTEIIbHO-BOCCTAHOBUTENBHBIX (M COCTABIISATh UX YPABHEHUS);

BIIMSIHUE PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON PEaKIIMU U Ha CMEIIICHUE
XUMHUYECKOTOPaBHOBECHSI.
5) IlmanupoBath / MPOBOANTH:

IPOBEJAEHUE DKCIIEPUMEHTAa [0 TMOJYYEHHID W PACHO3HABAHUIO BaKHEWIIMX
HEOPTaHWYECKUX W OPTAaHUYECKHX COEAMHEHUH, C y9eTOM MPUOOPETEHHBIX 3HAHUHU O
npaBmiax 0e3onacHoi pabOThI C BEIIECTBAMHU B 1a0OPaTOPUU U B OBITY;

BBIYHCJICHUA ITI0 XUMHYCCKHUM (bOpMy.HaM H YPABHCHUSM.
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