OcHoBHast 0Opa3oBaTenbHas MporpaMma
cpennero obmiero oopazoanust MAOY «Adonunckas CILLI»
yTBepxkAeHa npukazoMm ot 31.03.2022 Ne 79

CaynuH Uropb
[MaBnosuy

PaGouyasi nporpaMma Kypca BHEYPOUYHOM AeSITeJIbHOCTH 10 XUMHH
«Cnam EI'D npo100»

Pabouas mporpamMma 1o CoCTaBJICHa B COOTBETCTBUU CO CIICAYIOIIMMH NJOKYMCHTAMU:

1. @enepanbubiii 3akoH oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Denepauumn».
2. @denepanbHbIii  TOCYZApCTBEHHBIM 00pa3oBaTeNbHBIA CTAaHAAPT CPEAHEro OOILIero

oOpa3oBanus (yTBepxkAeH mpuka3oM MuHucTepcTBa oOpa3oBaHusi W Hayku Poccuiickoit
Oenepanuu ot 17 mas 2012 r. N 413, B pen. IlpukazoB MunoOpuayku Poccuu ot 29.12.2014 N
1645,01 31.12.2015 N 1578, o1 29.06.2017 N 613.

3. OcHoBHast oOpa3oBaTenpHasi MporpamMma cpefaHero oobmero ooOpazoBanus MAOY
«Adonunckas CILL»

1. H.]IaHI/IpyeMble pe3yjbTaThbl 0OCBOCHHUS KypcCa BHeypo‘lHOﬁ HEATCJIbHOCTH

JInuHoOCTHBIE:

— MpUHATHE 00pa3a «XOPOIINA YUICHUK;

— CaMOCTOSITEJIbHOCTh W JIMYHAsi OTBETCTBEHHOCTh 3a CBOM TMOCTYNKHM, YCTaHOBKa Ha
COXpaHEHHUE 3/I0POBbS;

—  YBaXXUTEJIbHOE OTHOIICHHUE K APYTUM ydacTHuUKam EI'D;

— DOTUYECKHE YYBCTBA, TIPEXKIE BCEro JIOOPOKENATENTHHOCTh W OMOIMOHAIBHO
HPaBCTBEHHAs OT3BIBUNBOCTD;

— TMOJIOKUTEIbHAs MOTHBALIMS W TO3HABATENIbHBI MHTEpPEC K 3aHATHUSIM IO MPOrpaMme
«Cnam
EI'D o xumuny;

— CIOCOOHOCTH K CAMOOIICHKE;

— HayaJbHbI€ HABBIKK COTPYIHUYECTBA B PA3HBIX CUTYALIMSIX.

MeranpeamerHsbie:
— HaBBIKM KOHTPOJSL M CAMOOILIEHKH TpoIecca U pe3ysbTara AesITeNbHOCTH; © YMEHUE
CTaBUTH U (POPMYIUPOBATH TPOOIIEMBI,
— HaBBIKM OCO3HAHHOTO W TMPOU3BOJIBHOTO TMOCTPOCHHUS COOOIICHHS B YCTHOH U
MUChMEHHOU (hopme;

— YCTAHOBJICHUC ITPUIUHHO-CIICACTBCHHBIX CB}ISCﬁ;

IIpeamerHble:
3HaTh:
— IIPU3HAKU YCIIOBUA U CYLIHOCTh XUMHUYECKUX PEAKLIUN

— XHMMHYECKHE CBOMCTBa Pa3HBIX KJIIACCOB HCOPraHMYCCKUX N OPraHUYCCKHX



COECTUHEHNN

—  BBIABJIATH KJIacCU(UKAIIMOHHBIC TPU3HAKHU BEIIECCTB M PEeaAKITUi

— T eHeTquCKyIO CBA3b MC)KIIy OCHOBHBIMU Kj1accaMu OpI‘ AHNYCCKUX nu
HEOPTraHWYECKHUX BEIECTB

— CpaBHHUBATL COCTAaB U CBOMCTBaA HU3Y4YCHHBIX BCUICCTB

— OIpeaciiaTh CTCIICHb OKHUCICHUA XUMHUYCCKHX 3JICMCHTOB I10 (bopMynaM nux COC,HHHCHHﬁ,
B3aUMOCBA3U COCTaBa, CTPOCHUA, CTPOCHUS U CBOMCTB BCIICCTB,

— OKHCIIMTCJIIb U BOCCTAHOBUTCIIb, HAIIPABJIICHUEC CMCUICHUA PAaBHOBECHA 110 BJIHWAHHUEM
Ppa3INIHbIX (baKTOpOB, HU30MEPEI W T'OMOJIOIH, IMPUHAIICKHOCTH * BC€IICCTB K
Pa3IMYHbIM KJIaCCaM COGHHHCHHﬁ.

— 3HATh AJITOPUTMBI PEILICHUS OCHOBHBIX TUIIOB 3314
— OCYUIECTBJISTH  CAMOCTOSITENIbHBIA ~ TOMCK ~ XMMHUYECKOH HWHpoOpManum ¢
WCIIOJIb30BAaHNUEM PA3JIMYHBIX HCTOYHHUKOB.

2. CoaeprxaHue Kypca BHEYPOUHOI 1eATeIbHOCTH

Tema 1. Teopemuueckue ocnosvt xumuu. Xumuueckas céa3v, Cmpoenue eeuiecmea (3 4)
Crpoenue aroma. CTpoeHHE DJJICKTPOHHBIX O00OJOYEK aTOMOB JJIEMEHTOB II€PBBIX
YeThIpeX TMEpPHOAOB: S -, P - d - o3yieMeHTBl. JJEKTPOHHAS KOHQUIYpaIMs aTOMOB.
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux 3imeMeHToB J1.11. Menneneesa.
Crenenb okucieHus. BaleHTHOCTb. DIEKTpoOTpUIATENbHOCTh. CTpOCHHE BEIIECTBA U
XUMHUYecKas cBsA3b. CrIocoOBI perieHus 3a1a4 o JaHnHbeM Temam B KUM ETD.

Tema 2. Heopeanuueckasn xumusn (9 u)

Knaccudukanus HeopraHmuecKrux BEIIecTB.

XapakTepHble XMMHUYECKHE€ OCHOBHBIX KJIACCOB  HEOPTraHWYECKUX  COCTUHEHUH.
'eneTndeckasi CBsi3b HEOPTraHWYECKUX BeEMIECTB. PacdeTsl 1Mo XuMuueckum GopmyinaMm ©
YpaBHEHUsM peakiuii. BrluuciaeHuss Macchl pacTBOPEHHOTO BEIIECTBA, COJEPXKAIIErocs B
OTIpEeIeTIEHHOM Macce pacTBOpa ¢ U3BECTHOM MAaccoBOM j1osei. PacueTsl MmaccoBoit 1011 (Macchl)
XUMHYECKOTO COEIMHEHHUS B cMecH. PacueThl OOBEMHBIX OTHOIICHHI Ta30B MPU XUMHUYECKUX
peakiusx. PacueTsl Macchl BemecTBa WM 00beMa ra3oB MO H3BECTHOMY KOJMUYECTBY BEIIECTBa,
Macce Wi 00beMy OJHOTO W3 YYaCTBYIOIIMX B peaklMM BemiecTB. Pacuersl Macchl (00bema
KOJIMUECTBY BEIIeCTBA) MPOAYKTOB PEAKIUHU, €CIU OJHO M3 PearupyroluxX BEIIeCTB JaHO B
M30bITKE (MMEeT mpuMecH). PacyeTsl Mo TePMOXMMHYECKUM ypaBHEHUSAM. PacdeTsl MaccoBoOi
WM 00BEMHOM JI0TM BBIXO/A MPOAYKTA PEAKIIUU OT TEOPETHUYECKH BO3MOKHOTO.

Tema 3. Xumuueckan peaxyusn (8 u)

Knaccugukamus xumuyeckux peakiuil. CKOpPOCTb peakUuMud U €€ 3aBUCUMOCTh  OT
pa3nu4HbIX (akTopoB. OOPaTUMOCTH U HEOOPATHUMOCTh XUMHUECKUX peakuui. XHMHUYecKoe
paBHOBecHe, (AKTOphl, BIMAIONIME Ha €ro cmemieHue. Teopus ANEKTPOINTUUECKON
nuccormanuu. Peakiium noHHOro oomeHa. ['uaponus coneil.
OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. Kopposus MeramnoB. Dnexktponus. TemioBoi
s ekt u TepMOXUMUYECKUE YpaBHEHUS. PacueTsl TerioBoro agpdexra XUuMUUECKON PEeaKIiH.



Tema 4. Opzanuueckasn xumusa (12 1)

AJIKHHOB,

Teopust XUMUYECKOTO CTPOCHHUS OPraHUYECKUX COSAMHEHUN (TOMOJIOTH, U30MEPHI).

XapaKTepHLIe XHUMHYECKHE CBOMCTBA YIJI€BOJAOPOJOB: aJIKaHOB, IIMKJIOAJIKAHOB, AJIKCHOB,

aJIKaINCHOB,

apOMaTUYECKUX

YIJIEBOJOPOJIOB.

I'eneTnueckas

CBA3b

YTJIEBOJOPOJAOPOAHBIX coeauHeHui. Pemenne 3amad mo temam w3 KMM EI'D 6a3oBoro u

INOBBIICHHOI'O ypOBHef/'I CIIOJKHOCTH. Pemenmne 3a/la4d BBICOKOI'O YPOBHA

CJIIOXKHOCTH Ha

OIpECACIICHUC (bOpMy.]'I, 10 U3BECTHBIM MaccaM WJIH 00beMaM IMPOAYKTOB CI'OpaHH.

3aaa4 o matepuanam KM EI'D.

XapakTepHble XUMHUYECKHUE CBOMCTBA KUCIOPOICOAEPIKAIINX OPTaHUYECKUX COCIUHCHUM.
[TomudyHkmoHanpHbIe coenuHeHuss. MoHnocaxapunabl. J{ucaxapuapl. [lomucaxapuapl. Pemenue

3. TemaTnueckoe NJIAHMPOBAHME C YKAa3aHHEM KOJIUYECTBA aKaJeMHYeCKHX
4acoB, OTBOJIMMBIX HA OCBOEHHE KaKI0H TeMbl, JOPM OpraHu3aiuu U BHI0B

JEeATCJIBbHOCTHU
Ne Tema KoJ-Bo uacoB Bun ®opma
n/n OopraHu3anuu JeSITeIbHOCTH
BCEro | TeopMsl | MPAKTH
Ka
Tema 1. Teoperuueckue 0CHOBLI XMMHH. XHMHYECKAsl CBA3b, CTPOeHUE BelecTBa (3 4)

1. Crpoenue atoma. CTpoeHue 1 1 MIO3HaBaTeNbHAs Becena,
AJIEKTPOHHBIX 000JI0YCK MPAKTHUUECKOE
aTOMOB DJIEMEHTOB MEPBBIX 3aHATHE 10
YeThIpeX MePHOIOoB: S -, P - d - peleHuIo 3a1a4 10
AIEMEHTHI. DJIEKTPOHHAs MaTepuazam
KOH(HTYpamnus aTOMOB. KM EI'2
Ilepuonuueckuil 3aKoH u 1 1 Ho3HaBaTelbHas Becena,
[lepuonudveckast cructema MPaKTHIECKOE
XUMUYeCKuX syeMeHToB [1.1. 3aHATHE 10
Menneneena. peleHno 3a1a4 10

MaTepuazam
KM EI'D
CrenieHb OKHUCIIEHHS. 1 1 [O3HaBaTeIbHAS Becena,
BanenTHOCTb. MPaKTHIECKOE
DIEKTPOOTPUIIATENEHOCTb. 3aHATHE 10
CtpoeHue BeniecTBa u pelieHno 3a1a4
xuMuieckas cBsi3b. CrocoOsl 10 MaTepuaiaM
peueHus 3aaa4 1o JaHHBIM KM EI'D
temaMm B KIIM EI'D.
Tema 2. Heopranuueckasi xumus (9 1)
Knaccudukarus 1 1 Mo3HaBaTeJIbHas Becena
HEOPraHUYECKUX BEILLECTB.
1 1 Mo3HaBaTeIbHAS becena,
XapakTepHble XUMHUUYECKHE
5 MPAKTHIECKOE
CBOWCTBAa OCHOBHBIX KJIACCOB
. 3aHATHE 10
HEOPraHUYECKUX COEIUHEHUI.
pENIeHHIOo 3a/1a4 110
Tenernueckas CBA3b
marepuanam KM
HEOPTaHWYECKUX BEIIECTB. EID




6. PacueTsl N0 XUMHYECKUM 1 WUrpoBast becena,
dbopmynaMm U ypaBHEHUSAM MPaKTUIECKOE
peakuui. 3aHATHE II0

peIIeHno 3a1a4d 110
marepuanam KM
EID

7. Brruucnenus maccol 1 UrpoBas becena,
PacTBOPECHHOTO MPaKTUYECKOEC
BEIIIECTBA, COJICPKAIICTOCS B 3aHATHE T10
OTIpeNieIeHHON Macce pacTBOpa peIIeHHo 3a1a4d 110
C M3BECTHOW MaccOBOW JOJEH. marepuanam KM
PacueTsl MaccoBoOM q01H EI'D
(Maccel) XUMHYECKOTO
COCJUHCHUS B CMECH.

8. PacueTsl 00bEMHBIX 1 MO3HaBaTeIbHAS Becena,
OTHOIIICHUY Ta30B IPH MPaKTUYECKOEC
XUMHYCCKHX PCaKIHsX. 3aHIATHE T10

PEIICHHIO 3a/1a4 110
marepuanam KM
EID

9. PacueTsl Maccel BemiecTBa o | 1 [O3HaBaTeIbHAS Becena,
00BeMa Ta30B IO M3BECTHOMY MIPaKTHIECKOE
KOJINYECTBY 3aHIATHE T10
BEIIIECTBA, MACCe WIH 00BEMY PEIICHHIO 3a1a4 110
OJJHOTO U3 Y4YaCTBYIOIIUX B Matepuaigam KM
peaKIu BEUIECTB. EID

10. Pacuetsr Maccer 1 (0ObeMa MO3HaBaTeIbHAs Becena,
KOJINYECTBY BEIECTBA) MPaKTHIECKOE
MPOAYKTOB PEaKINUH, SCITH 3aHATHE 10
OJTHO U3 pearupyromux pelIeHuIo 3a/1a4 10
BEIIECTB JaHO B H30BITKE marepuanam KM
(MMeeT mpuMecH). EI'D

11. PacueTsl o 1 Mo3HaBaTeIbHAS becena,
TEPMOXUMHUYCCKUM MPaKTUYECKOE
YPaBHCHHSIM. 3aHIATHE T10

PEIICHHIO 3a/1a4 110
marepuanam KM
EI'D

12. PacyeTrsr MaccoBoi Wi 1 MO3HaBaTeIbHAs Becena,
00BEMHOM JTOJIM BBIXOJa MPaKTHIECKOE
MPOAYKTa PEAKIUU OT 3aHIATHE T10
TEOPETHYCCKH BO3MOXKHOTO. PEIICHHIO 3a/1a4 110

Marepuaiam KUM
EID
Tema 3. Xumnueckasi peakuus (8 1)

13. Knaccudukanus XuMHUYIECKUX 1 Mo3HaBaTeJIbHAs Bbecena,

peaxiuii. MPaKTHIECKOE
3aHIATHE T10
PCIICHHIO 33124 110
Marepuaiam KUM
EID

14. CKOpOCTb peakuu u 1 Mo3HaBaTeJIbHAs Becena,
3aBHCHUMOCTH OT Pa3JIUIHBIX MPaKTHIECKOE
(hakTopoB. 3aHIATHE 110




peIIeHnIo 3a1a4d 110
marepuanam KM
EID

15. O6paTuMocTh U 1 MO3HaBaTeIbHAs Becena,
HEOOPATHMOCTh XUMHYCCKIX MPAKTUUECKOE
peakuil. XHUMHUECKOE 3aHATHE T10
paBHOBecHe, (HaKTOPHI, pelIeHHIo 3a1a4 10
BIIMSIOIINE HA €T0 CMEIICHHE. Matepuaigam KM

EID

16. Teopuss 3JEKTPOIUTHICCKON 1 MMO3HABATENbHAS Becena
JIACCOIUAIINH.

17. Peakmun nosHoro oOmMmeHa. 1 MO3HaBaTeIbHAs Becena,

TI'maponus coneil. MIPAaKTUYECKOE
3aHATHE 10
pelIeHHIo 3a1a4 10
Matepuaigam KM
EID

18. OKHCIIUTENBHO- 1 MO3HaBaTeIbHAs Becena,
BOCCTAaHOBUTCIFHBIC PEAKIIHH. MPaKTHIECKOE
Kopposust meramnos. 3aHATHE 10

pelIeHuIo 3a1a4 110
Matepuaigam KM
EID

19. OneKTpou3. 1 MIO3HaBaTeNbHAS Becena,
MPAKTUUECKOE
3aHATHE 10
pelIeHuro 3a1a4  TI0
marepuanam KM
EID

20. TemmoBoit 3¢ ekt u 1 MMO3HaBaTENbHAS Becena,
TEPMOXUMHUECKUE ypPaBHECHUS. MIPAKTUUECKOE
Pacuetsl TeroBoro s dexra 3aHATHE T10
XUMHYECKOH pPeaKinu. peleHno 3a1a4 10

Matepuagam KM
EID
Tema 4. Oprannveckast xumus (12 v)

21. Knaccudpukanus xumudeckux | 1 MO3HaBaTeNIbHAas becena,

peakiuii. MIPAKTUYECKOE
3aHATHE 10
peleHno 3a1a4 10
Matepuagam KM
EI'D

22. Teopuss XUMHYECKOTO 1 MO3HaBaTeIbHAs Becena
CTPOCHHUSI OPTaHHYCCKIX
COCJIMHEHUI (TOMOJIIOTH,

HU30MEPBI).

23. XapakTepHbIC XUMUICCKHE 1 Mo3HaBaTeIbHasK Becena
CBOWCTBA TpEACTHHBIX
YIJIEBOJIOPOIOB.

24, XapakTepHbIe XUMUICCKHE 1 Mo3HaBaTeIbHasK Becena
CBOICTBA HETIPEEIbHBIX
YTIIEBOIOPOIOB.

25. XapakTepHble XUMHUYECKHE 1 TO3HaBaTeIbHas Becena
CBOWCTBA apOMaTHYECKUX
YTIIEBOIOPOIOB.

26. Pemenwne 3amau u3 KIMIM EI'D 1 Mo3HaBaTeIbHAsS Becena,




0 MPOMIEHHBIM TEMaM MPaKTU4ECKOe
OpPTaHUYECKOW XUMUH. 3aHATHUE I10
peIIeHHo 33124 110
marepuanam KM
EI'D1
27. ['enernyeckas cBsI3b MO3HaBaTeIbHAS Becena,
YTIEBOIOPOIOPOIHBIX MIPaKTHIECKOE
COEIMHEHUI. 3aHATHE I10
pelIeHHIo 3a1a4 10
Mmatepuazam KM
EID
28. Pewrenue 3amay no temam u3 Mo3HaBaTeIbHAs becena,
KWM ETI'D 6a3oBoro u MPaKTHUYECKOE
MOBBILIEHHOT'O YPOBHEH 3aHITHE TO
CJIOHOCTH. pelIeHHIo 3a1a4 10
marepuanam KM
EID
29. Pemenne 3aga4u BEICOKOTO MMO3HaBaTeIbHAs Becena,
YPOBHSI CJIOKHOCTH Ha MPaKTHIECKOE
ompeneneHue (Hopmyd, o 3aHATHUE T10
W3BECTHBIM MaccaM WIIN pelIeHuIo 3a1a4 110
obbeMaM POAYKTOB CTOPAHHUS. Matepuaigam KM
EID
30. XapakTepHble XUMUYECKUE [I03HaBaTEIIbHAS becena
CBOMCTBa
KHCIIOPOICOACPIKALIUX
OpPraHUYeCKUX COEJINHEHUM.
31. [MonudyHKIMOHATBHBIC MO3HaBaTeNlbHAas Becena
COEIMHEHUSI.
Monocaxapuapl.
Hucaxapunpl.
ITonucaxapuel.
32. Pemenne 3amau mo MmaTepuaiam MMO3HaBaTENbHAS Becena,
KHM EI'D o 6:1oxy MPaKTUYECKOE
«Opranuyeckas XUMHS. 3aHATHUE T10
pelIeHuIo 3a/1a4 IO
Matepuagam KM
EI'D
Tema 5. O6urue npeacTaBjieHus 0 MPOMBIIIJIEHHBIX CIOCO0aX MOJIYy4YeHUs] BasKHeHINX BellecTB
2w
33. OCHOBHBIE CIIOCOOBI MO3HaBaTeIbHAs Becena,
MOJYYCHHUS METAJLJIOB. MPaKTHIECKOE
OO6mye HayYHbIe IPUHIIUTIBI 3aHATHE 110
MIPOM3BOJICTBA: TIOTYYESHHS peleHno 3a1a4 10
CEpPHOM KHCJIOTHI, aMMHAKa. Mmatepuagam KM
EI'D
34. [IpupoaHbIe UCTOUHUKHU MO3HaBaTeJIbHAs becena,
YTIIEBOJIOPOIHBIX COSTUHEHNH, MIPAKTUIECKOE
uX mepepadoTka. 3aHATHE I10

pelIeHuIo 3a/1a4 10
matepuanam KM
EI'D

Bcero

34

26

[Ipu paszpaborke paboueil mporpaMMbl B TEMATHYECKOM IUJIAHUPOBAHUH YUUTHIBAIOTCS
BO3MOKHOCTH HCTIOJIB30BAaHUST  DJIEKTPOHHBIX (MH(PPOBBIX) 00pa30BATEIBHBIX PECYpPCOB,
SBJISIIONTUXCSL  y4eOHO-METOIWYECKUMH  MaTepHaliaMu  (MyJbTUMEIUWHBIE  IPOTPaMMBI,
DIIEKTPOHHBIE YYEOHUKH U 3aJIaYHUKH, dJIEKTPOHHBIE OMOTUOTEKH, BUPTYyaIbHbIE JTa0OpaTOPHH,

UTPOBBIE MPOTPaAMMBbI, KOJJIEKIIUN IH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCHOIB3YEMbIMU




JUIsi O0y4eHMsl M BOCIMTAHUS pPAa3jIMYHbIX TPYNN MOJb30BaTeNiel, NPEICTaBICHHBIMH B
ANIEKTPOHHOM (IIM(POBOM) BHUIE W pEATH3YIOMUMHU TuAakTH4eckue Bo3MokHOCTH WKT,
CoJiepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATENBLCTBY 00 00pa3oBaHUU.
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