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Pabouas ImporpamMma 1o CoCTtaBJICHa B COOTBETCTBUU CO CIICAYIOIIMMH JOKYMCHTAMMU:

1. @enepanbHbiii 3akoH oT 29.12.2012 Ne 273-0@3 «O6 obpazoBanuu B Poccuiickoit
denepaunun.
2. @denepanbHbIi  TOCYZApCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT CPEIHEro OOIIero

oOpa3oBanus (yTBepXkAE€H mpukazoM MuHucTepcTBa oOpa3oBaHus 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 cpeaHero obmero ooOpazoBanus MAOY
«Adonunckas CILL»

1. H.]IaHI/IpyeMble pe3yJbTaThbl 0OCBOCHHUS KypcCa BHeypo‘lHOﬁ HEATCJIbHOCTH

JInuHoCTHBIE:

NpUHIATHE 00pa3a «XOPOIINN YUCHUKY;

— CaMOCTOSITEJIbHOCTh W JIMYHAsi OTBETCTBEHHOCTHh 3a CBOM TOCTYNKH, YCTaHOBKa Ha
COXpaHEHHUE 3/10POBbS;

—  YBaXUTEJIbHOE OTHOIICHHUE K APYTUM ydacTHuUKam EI'D;

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

— TIOJOXKUTEbHAsh MOTHBAIMS W TIO3HABATENIbHBIA MHTEPEC K 3aHATHSIM IO TIPOrpamMme

«Cnam

EI'D o xumuny;

—  CIOCOOHOCTE K CaMOOIICHKC,

HAa4YaJIbHBIC HABBIKU COTPYAHHUYCCTBA B PA3HBIX CUTYyallUAX.

MeranpeamerHsie:
— HaBBIKM KOHTPOJIS M CaMOOLIEHKH IIpOLECCa U pe3yibTara ACSTEIbHOCTH; © YMEHUE
CTaBUTh U (POPMYIHPOBATH MPOOIEMBIL;

— HaBBIKM OCO3HAHHOTO W TMPOU3BOJIBHOTO TMOCTPOCHHUS COOOIICHHS B YCTHOH U
MMCbMEHHOU (popme;



— YCTAHOBJICHUC IMPUYIUHHO-CIICACTBCHHBIX CBHSGﬁ;

IIpenmeTtHbIe:
3HaTh.
— TMPHU3HAKU YCIOBUA U CYHIHOCTh XUMUUYECKUX PEaKIIUA
— XUMHYECKHE CBOMCTBA pa3HbIX KJIACCOB HEOPTraHWYECKUX U OPraHMYeCKHUX
COCIMHEHU I
—  BBIIBJISTH KJIACCU(UKAIIMOHHBIC IPU3HAKYU BEIICCTB U PEaAKIIHiA
— TEHETHUYECKYIO CBSI3b MEXJIYy OCHOBHBIMHU KJAacCaMU OPraHUYECKHX H
HEOPraHWYECKUX BELIECTB

— CpaBHHUBATHb COCTAaB U CBOMCTBa HU3Y4YCHHBIX BECIICCTB

— OIpeaciiAThb CTCIICHb OKHUCJIICHUA XUMHUYCCKUX 3JICMCHTOB 110 (l)OpMyJIaM nux COGI[HHCHHfl,
B3aMMOCBA3U COCTaBa, CTPOCHUA, CTPOCHUS U CBOMCTB BCIICCTB,

— OKHCJIUTCIIb U BOCCTAHOBUTCIIb, HAIIPABJICHUEC CMCIICHUA PABHOBCCHUA 11O BJIHUAHHUCM
Pa3IMIHBIX CI)EIKTOpOB, HU30MCPBI W T'OMOJIOTH, IMMPUHAAJICIKHOCTDH * BC€IICCTB K
Pa3IMYHbIM KJ1acCaM COCI[PIHCHI/Ifl.

— 3HATb aJITOPUTMbI PCHICHHA OCHOBHLIX THIIOB 3aaa4
— OCYLICCTBJIATH CaMOCTOSITEIbHBIN IIOUCK XHUMHYECKON I/IH(1)OpMaI_II/II/I C
HCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHHKOB.

2. CoaeprxaHue Kypca BHEYPOUHOI 1eATeIbHOCTH

Tema 1. Teopemuueckue ocrnosvt xumuu. Xumuueckasn céa3v, cmpoenue eeujecmea (3 4)
Crpoenue aroma. CTpoeHHE DSJIEKTPOHHBIX OO0OJOYEK aTOMOB JJIEMEHTOB IMEPBBIX
YeThIpeX TMEpPHOAOB: S -, P - d - osieMeHTBl. OJEKTpOHHAsS KOHQUTYpAIMs aTOMOB.
Ilepnonnueckuii 3akoH u [lepronnueckas cucreMa xumuueckux aaneMenToB .M. Menzaeneesa.
Crenenb okucieHus. BaneHTHOCTb. DIEKTpoOTpUIATENbHOCTh. CTpOCHHE BEUIECTBA U
XxuMHYeckast cBs3b. CriocoOb! pemeHus 3a1au o JanHbiM Temam B KUM EI'D.

Tema 2. Heopeanuueckaa xumusn (9 u)

Krnaccudukanust HeOpraHm4ecKux BEIIECTB.

XapakTepHble XUMHUYECKHME OCHOBHBIX KJIAaCCOB  HEOPraHWYECKUX  COCIUHECHUMU.
['eHeTnyeckass CBs3b HEOPTaHWYECKUX BellecTB. Pacdyersl mo xumuyeckuMm ¢GopMmylnaMm U
YpPaBHEHUSIM peaKUUi. BplunMcieHuss Maccel pacTBOPEHHOI'O BEIIECTBA,  COIAEPIXKALIErocs B
OTIpeIeIeHHOM Macce pacTBOpa ¢ U3BECTHOM MaccoBOil noneid. PacueTsr MmaccoBoit monu (Macchl)
XUMHUYECKOTO COEIMHEHHUS B CMecH. PacueThl OOBEMHBIX OTHOIICHHI Ta30B MPU XUMHUYECKUX
peaknmsax. PacdeTsl Macchl BelecTBa WM 00beMa ra30B MO0 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00beMy OJHOTO U3 yYacTBYIOIIMX B peaklnu BemecTB. PacueTs Macchl (00bema
KOJTMYECTBY BEIIECTBA) MPOJYKTOB PEAKIMH, €CIM OJHO W3 PEarupyrolluX BEIIeCTB JaHO B
M30bITKE (MMEeT mpuMecH). PacdeTsl Mo TEPMOXMMHYECKUM YpaBHEHHUSM. PacdeTsl MaccoBOM
WK 00bEMHOM JTONTM BBIX0J1a TPOAYKTA PEAKIIUU OT TEOPETHUECKA BO3MOKHOTO.

Tema 3. Xumuueckasn peaxyus (8 u)



Knaccudukanuss xumudecknx peakuuid. CKOpPOCTh PEaKIMM U €€ 3aBUCUMOCTh  OT
pa3nu4HbIX (akTopoB. OOPaTUMOCTh U HEOOPATHUMOCTh XMMHUECKUX peakuui. XHMHUYECKOoe
paBHOBecHe, (DaKTOpBI, BIUSIONIME HA €ro cMmemeHue. Teopus AIEKTPOIUTUYECKON
nuccormanuy. Peakiiuum noHHOTro oOMeHa. ['uponus comei.
OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. Kopposust mMetamioB. DiekTpoiu3. TemnoBoit
3¢ deKT U TepMOXUMUYECKUE YpaBHEHUS. PacueTsl TerioBoro 3gpdexra XUuMUIECKON PEaKITHH.

Tema 4. Opeanuueckan xumusa (12 1)

Teopust XMMHUYECKOTO CTPOEHUSI OPraHUYECKUX COEAMHEHUN (TOMOJIOTH, U30MEpHI).

XapakTepHbIE XUMUYECKUE CBOKCTBA YIJIEBOJOPOAOB: AJIKaHOB, IUKJIOAJIKAHOB, AJIKCHOB,
QJIKUHOB,  aJKaJUCHOB,  apOMaTHUYECKHX  yIJIeBOXOponoB.  ['eHeTmyeckas CBS3b
YTJIEBOJOPOAOPOIHBIX coeauHeHui. Pemenne 3amay mo temam u3 KHMM EI'D 6azoBoro u
MOBBIICHHOIO YPOBHEM CIOXKHOCTU. PelleHne 3agad BBICOKOIO YpPOBHSL — CJIOXKHOCTH Ha
omnpenenenue GopmyI, Mo U3BECTHBIM MaccaM MM 00beMaM MPOTYKTOB CTOPAHHS.

XapakTepHble XUMUYECKHAE CBOMCTBA KUCIOPOICOACPKALIUX OPraHUYECKUX COCIUHEHUN.
[TonudynkuuonanbHple coennuenus. Monocaxapusl. Jucaxapuasl. [lonucaxapuasl. Pemenue
3aaa4 o matepuanam KM EI'D.

3. Temaruueckoe IJIAHUPOBAHHUE C YKAZAHUEM KOJIUYIECTBA AKAACMHUYCCKUX
4YacoB, 0TBOJIUMBIX HA OCBOCHUC KaKaoi TEMBbI, (l)OpM Opranmsanuv 1 BUJIA0B
HCATCJIBbHOCTH

Ne Tema KoJ-Bo uacoB Bun ®opma
n/n OopraHu3anuu eATeJIbHOCTH

BCEro Teopus MPaKTHu
Ka

Tema 1. Teoperuyeckue 0CHOBbI XMMHMH. XHMHYECKAasl CBA3b, CTPOeHUe BewlecTBa (3 1)

1. Crpoenne atoma. CTpoeHue 1 1 MIO3HaBaTeNbHAS becena,
AIEKTPOHHBIX 000JI0UYEK MPAKTUIECKOE
aTOMOB DJIEMEHTOB MEPBBIX 3aHITHE TI0
YeThIpex MepuoaoB: s -, p-d - peLIeHHIo 331a4 110
3JIEMEHTBI. DJIEKTPOHHAs Marepuaiam
KOH(HTYpamnus aTOMOB. KM EI'D
Ilepuoauueckuil 3aKoH U 1 1 [I03HaBaTEJIbHAS becena,
[Tepuoanueckass cuctema MIPAKTUIECKOE
XUMHUYECKuX snemeHToB .M. 3aHATHE I10
Menpeneesa. pelIeHnIo 3a1a4 10

MaTepuazam

KM EI'D
CrelneHb OKHCIICHHS. 1 1 MO3HaBaTeIbHAS becena,
BanenTtHocCTb. MMPAKTUYECKOE
DNEeKTPOOTPHUTIATEIEHOCTD. 3aHSITHE 110
CtpoeHue BeliecTBa u pElIeHuo 3a1a4
XuUMHu4eckas cBsi3b. CrocoOsr 10 MaTepuaiaMm
pemeHust 3aj1a4 1o JaHHbIM KM EI'D
temaM B KM EI'D.

Tema 2. Heopranuueckasi xumus (9 1)

Knaccudukarus 1 1 NI03HAaBaTENbHAsL becena




HCOPTraHUYCCKUX BCIICCTB.

5. 1 MO3HaBaTeIbHAs Becena,

XapakTepHbIC XUMHYCCKHUEC
. MIPaKTHIECKOE
CBOMCTBA OCHOBHBIX KJIACCOB
. 3aHATHE 10

HEOPTaHWMYECKNX COCTUHECHUH.

pelIeHHIo 3a1a4 10
I'eneTndeckas cBsI3b

Matepuaigam KM
HEOPTaHMYECKUX BEIIECTB. B

6. PacyeTsl 10 XMMHYECKHUM 1 HUTpOBAs Becena,

(hopMynaM U ypaBHEHHIM MIPaKTHIECKOE

peakuuil. 3aHATHE II0
peIIeHno 3a1a4d 110
marepuanam KM
EID

7. Brruucnenus maccol 1 UrpoBas becena,
PacTBOPEHHOTO MPAKTUUECKOE
BEIIECTBA, COAEPKALIETOCS B 3aHATHE 10
OTIpeNieIeHHON Macce pacTBopa pelIeHuIo 3a1a4 110
C HM3BECTHOW MaccOBOW JAOJEH. marepuanam KM
PacueTsl MaccoBo# goau EI'D
(Maccel) XUMHYECKOTO
COCUHCHUS B CMECH.

8. Pacuersl 00BEMHEIX 1 Mo3HaBaTeIbHAS Becena,
OTHONICHUH Ta30B IMPH MPAKTUUECKOE
XUMHYCCKHX PCaKIHsX. 3aHATHE 10

peleHuIo 3a1a4 10
marepuanam KM
EID

9. PacueTsl Macchl BemiecTBa o | 1 MO3HaBaTeIbHAs Becena,
00BeMa Ta30B IO M3BECTHOMY MPaKTHIECKOE
KOJIMYECTBY 3aHATHE 10
BEIIIECTBA, MACCE WU 00BEMY peleHuIo 3a1a4 10
OJIHOTO U3 Y4YaCTBYIOIIUX B Matepuagam KM
peaKIu BEUIECTB. EID

10. Pacuersl Macch 1 (00beMa MIO3HaBaTeNbHAS becena,
KOJIMYECTBY BEIIECTBA) MPaKTHIECKOE
MPOAYKTOB PEaKIUH, SCITU 3aHATHE 10
OJTHO U3 pearupyromux pelIeHuIo 3a/1a4 IO
BEIIECTB JaHO B H30BITKE marepuanam KM
(MMeeT mpuMecH). EID

11. PacueTsl o 1 Mo3HaBaTeIbHAS becena,
TEPMOXUMHUYCCKUM MIPAKTUIECKOE
YPaBHCHHSIM. 3aHATHE 10

pelIeHno 3a1a4 110
marepuanam KM
EI'D

12. PacyeTsl MaccoBOM WM 1 Mo3HaBaTeJIbHAs Bbecena,
00BEMHOM JOJU BBIXOJA MPaKTHIECKOE
MPOJYKTa PEAKIUH OT 3aHATHE 10
TEOPETUIECKH BO3MOXKHOTO. pElIeHHUIo 3a/1a4 110

Marepuaiam KUM
EID
Tema 3. Xumnueckasi peakuus (8 1)
13. Knaccudukamus XuMHUYIECKUX 1 Mo3HaBaTeJIbHas Becena,




peaKiuii.

MIPAaKTHYECKOE
3aHATHE TI0
PELICHHIO 33134 TI0
marepuanam KM
EI'D

14, CKOpPOCTb peakuuu U 1 MO3HABaTENbHAs Becena,
3aBHCUMOCTh OT Pa3IMIHBIX NPaKTHYECKOe
(axTOpOB. 3aHSTHE 110

pelIeHuto 3a1a4 1o
marepuanam KM
EID

15. O6paTuMocTh U 1 MO3HaBaTeIbHAs Becena,
HEOOpaTHIMOCTh XUMHYECKIX MIPaKTHIECKOE
peakuil. XHUMHUECKOE 3aHATHE 110
paBHOBecHe, (HaKTopHl, pelIeHuto 3a1a4 1o
BIIMSIIOIME Ha €ro CMEIICHHE. Mmatepuaram KM

EID

16. Teopus 3IEKTPOIUTHICCKON 1 MMO3HaBaTENbHAS Becena
JIACCOITHALINH.

17. Peakmun nosHoro oOmeHa. 1 O3HaBaTeIbHAs Becena,

T'mpponus coneit. MIPaKTUIECKOE
3aHsTHE 110
pelIeHuto 3a1a4 1o
Matepuaigam KM
EI'D

18. OKHUCIIUTENBHO- 1 MOo3HaBaTeIbHAS becena,
BOCCTAaHOBUTCIFHBIC PEAKIIHH. MPaKTHIECKOE
Kopposust metamnos. 3aHATHUE T10

pelIeHuro 3a1a4 10
marepuanam KM
EID

19. OnexTpous. 1 MIO3HaBaTeNbHAS becena,
NPaKTHIECKOe
3aHsTHE 110
pelLIeHuto 3a1a4 1o
marepuanam KM
EID

20. TemmoBoit > ekt u 1 MMO3HaBaTENbHAS Becena,
TEPMOXUMHUUYECKUE ypPaBHCHUS. MPaKTHIECKOE
Pacuetsl TeroBoro s dexra 3aHATHUE I10
XUMHYECKOH PeaKinu. pelLIeHuto 3a1a4 1o

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

21. Knaccudpukanus xumudeckux | 1 MO3HaBaTeNIbHAas becena,

peakiuii. MMPAKTUYECKOE
3aHSTHE 110
PELICHHIO 33124 110
Matepuanam KM
EID

22. Teopusi XUMUYECKOTO 1 Mo3HaBaTeJIbHas Becena
CTPOCHHUSI OPTaHHYCCKIX
COCJIMHEHUI (TOMOIIOTH,

HU30MEpBI).
23. XapaKkTepHbIC XUMUICCKHE 1 MMO3HaBATENbHAS Becena




CBOICTBa npeacIbHbIX

YTICBOIOPOIOB.
24, XapakTepHble XUMUIECKUE 1 1 To3HaBaTeIbHAS Becena
CBOICTBA HENPEAEIBHBIX
YTICBOIOPOIOB.
25. XapakTepHble XUMUYECKUE 1 1 MMO3HABATENbHAS Becena
CBOICTBa apOMaTU4YECKUX
YTICBOIOPOIOB.
26. Pemenne 3amag n3 KMIM EI'D 1 1 MMO3HaBaTeIbHAs Becena,
0 TIPOHIEHHBIM TeMaM MIPaKTHIECKOE
OpPTaHUYECKOH XHMUH. 3aHSTHE 110
pelIeHuto 3a1a4 1o
Mmatepuaram KM
EI'D1
217. I'enernueckas cBsi3b 1 1 M03HaBaTeNIbHas Becena,
YIIIEBOJOPOIOPOHBIX NPaKTHYECKOe
COCIMHEHUN. 3aHATHE 110
peIIeHno 3a1a4d 110
marepuanam KM
EID
28. Pemenne 3agau mo remam u3 1 1 MO3HaBaTeIbHAs Becena,
KHWM EI'D 6a3oBoro u MIPaKTUIECKOE
TIOBEIIICHHOTO YPOBHEH 3aHATHUE T10
CIIO’)KHOCTH. pelIeHuIo 3a/1a4 10
Matepuaigam KM
ET'D
29. Pernienue 3a1a4 BEICOKOTO 1 1 Mo3HaBaTeIbHAS Becena,
YPOBHSI CJI0KHOCTH Ha NPaKTHIECKOe
ornpezeneHue Gopmyi, o 3aHsTHE 110
M3BECTHBIM MaccaM WK pelIeHuIo 3a/1a4 10
00BeMaM TIPOTYKTOB CTOPAHUS. marepuanam KM
EID
30. XapakTepHble XUMHUYECKUE 1 1 MMO3HaBaTENbHAS Becena
CBOMCTBa
KHCJIOPOJICOICPIKAIIIX
OpPTaHUYECKUX COCIUHCHHU.
31. [MomudpyHKINOHATEHEIE 1 1 MO3HaBaTeIbHAs Becena
COCIIITHEHMUSL.
MoHocaxapuibl.
Hucaxapunsl.
[Tonucaxapuebl.
32. Pemenue 3a1au no matepuanam | 1 1 Mo3HaBaTeNbHAS becena,
KHM EI'D no 6:oky IIPAKTUYECKOE
«OpraHuueckas XUMHUS). 3aHsTHE 110
pelIeHuIo 3a/1a4 IO
marepuanam KM
EID
Tema 5. O6u1ue npeacTraBjieHus 0 IPOMBIIIJIEHHBIX CIIOCO0aX MOJIy4YeHUs] BasKHeHIIMX BellecTB
2w
33. OcHOBHEBIE CIOCOOBI 1 1 Mo3HaBaTeIbHAs Becena,
MOJY4YEHHUS METANJIOB. NPaKTHIECKOe
OO01ye HayYHBIC TPUHIUTIBI 3aHSTHE 110
MPOU3BOJICTBA: TIOJIyYESHUS pelIeHuto 3a1a4d 1o
CEepHOM KHUCIIOTBI, aMMHAKa. Matepuanam KM
EI'D
34. IIpupoaHbie ICTOYHUKHU 1 1 Mo3HaBaTeJIbHAs Bbecena,
YIIIEBOJJOPOIHBIX COSTMHEHHH, MPaKTHIECKOE
uX TepepadoTKa. 3aHSTHE 110

pELIEHHIO 3a]a4 110
Mmatepuaizam KM
EI'D




Bcero 34 8 26

[Ipu pa3paborke paboueil mporpaMMbl B TEMATHYECKOM IUIAHHPOBAHUHM YUUTHIBAIOTCS
BO3MOXXHOCTH HMCIIOJIb30BaHUSI 3JEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB,
ABIIAIOIIMXCS  y4eOHO-METOAMYECKUMU  MaTepuasamMu  (MyJIbTUMEIUNHBIE  MPOrPaMMBI,
AJIEKTPOHHBIE YUEOHUKHU M 33/Ja4HUKHU, JJIEKTPOHHbIE OMOIIMOTEKH, BUPTYalbHbIE Jab0opaTopuu,
UTPOBBIE IPOrPaMMBbI, KOJUIEKIIMU ITU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), UCIOIb3YEMbIMU
Uit OO0y4deHUsT M BOCHHUTAHUS PA3IMYHBIX TPYII IOJb30BaTeNiel, MpEeACTaBICHHbIMU B
NIEKTPOHHOM (IIM(POBOM) BHIE W pEATH3YIOMUMHU TuAakTHYeckue Bo3MokHOCTH WKT,
coJiepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 0Opa30BaHUU.
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