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Pabouas nporpamma y4eOHOU AMCLMNMHBI «XUMUS» SIBNSIETCA YaCTb0 OCHOBHbIX
06pasoBate/ibHbIX NPOrpaMM Mo NPoQeccusM TEXHUYECKOro nNpoguns, paspaboTaHHOMW Ha
OCHOBE MPUMEPHOI NporpaMmMbl 06LLLe06pa30BaTeNIbHOM YUEOHON ANCLMNANHBI «XUMUS»,
PEKOMeH[0BaHHON  Pefiepa/ibHbIM  FOCYAAPCTBEHHBIM  @BTOHOMHbLIM  YUYPEXAEHNEM
«®defepanbHbIA  UHCTUTYT pa3BUTMS  ob6pasoBaHus» (PrAY «®PUPO») B KayecTBe
NPUMEPHOI MporpamMmMbl 415 peannsalmm OCHOBHOM NPOMecCcUoHaIbHOM 06pa3oBaTe/IbHOM
nporpaMmbl CIMO Ha 6a3e OCHOBHOro 06Liero o6pa3oBaHUs C MOMY4YeHWEM CPefHero
ob6uero obpasosaHusa Mpotokon Ne 3 oT 21 wona 2015 r., perncTpauuoHHbIA HOMep
peueH3un 385 oT 23 wmons 2015 r., ogo06peHHON pelleHVeM deaepanbHOro yyebHo-
MeToANYecKoro obbeanHeHUs no obwemy obpasoBaHuio (MPOTOKON OT 28 utoHsA 2016 T.
No2/16-3), C YTOYHEHUSMM OA06pPeHHbIMM Hay4yHO-MeToAaMYeCcKUM CcoBeToM  LleHTpa
npogeccnoHanbHOro 06pasoBaHns 1 cucteM kKeamgukaunii ®rAY «dUPO», MpoTokon
Ne3 ot 25 maa 2017 r. gns npodeccun: 23.01.08 Cnecapb MO PEMOHTY CTPOUTENbHbIX
MaLLVH.

OpraHmzaumsa paspaboTymK:
rocyapCcTBeHHOe 6IKeTHOE NPoeccnoHaibHOe 06pa3oBaTe/lbHOE YUpeXaeHue
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TEXHOMOTNN»

Pa3paboTunKu
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MNOACHUNTEJIbHAA SATNCKA

1. MacnopT paboyein NnporpaMmmMbl y4ebHOM gucumninHbl OY4.11 Xumusa
1.1. O6nacTb NPUMeEHeHUs paboyei NporpaMmebl.

Paboyas nporpamma o6LieobpaszoBaTenbHON yuebHoM gucumnanibl OY .11 XumMus aBnsetcs
4yaCTbH0 OCHOBHOI NpPOMecCMOoHaNbHOM 06pa3oBaTe/lbHO NPOrpaMMbl CPeAHEro MpoMeccroHanbHOro
06pa3oBaHNA NporpaMmMbl NOArOTOBKM KBAMMLMPOBAHHbLIX pabouunx, cnyxawmx (ganee OMOr Crio
MMAKPC nan OMOIT) no npoeccun 23.01.08 Cnecapb MO PEMOHTY CTPOUTENBHLIX MaLLVH.

a) nony4veHue obulero cpegHero ob6bpasoBaHWs B npegenax peanusauun OMOIM CHO

MNMKPC:

- ®efepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 23.07.2013) «O6 o06bpasoBaHuM B
Poccuiickoin deaepauumns;

- PegepanbHOro rocyAapcTBeHHOro 06pasoBaTe/ibHOro CTaHgapTa cpefHero (MosHOro) obLuero
obpasoBaHus (Mpukaz MwuHo6pHayku Poccum ot 17 mas 2012 r. Ne 413 «0O6 yTBepXAeHUM
(heflepanbHOro  rocyfapCcTBeHHOro 06pasoBaTefibHOro CTaHjapTa cpegHero (MonHoro) — obuuero
06pazoBaHus»;

- Mpukasza MuHobpHaykn Poccumn ot 29 fekabpsa 2014 r. Ne 1645 «O BHeCEHWW U3MEHEHWI B
npukas MuHuctepcTea 06pa3oBaHusa U Hayku Poccuiickort ®efepaumm ot 17 mas 2012 r. Ne 413 «O6
YTBEPXKAEHUN (hefepanbHOro rocyfapCTBeHHOro 06pasoBaTeNbHOro craHfjapTta cpefHero (NosHOro)
06LLero o6pasoBaHUA»);

- Mpukasza MwuHUCTepcTBa 00pa3oBaHUs U Hayku Poccuiickoin ®Pegepaumn ot 31.12.2015
Nel578 «O BHeCeHWW W3MeHEeHWIn B (hefiepasibHbIA rOCYAapCTBEHHbIM 06pa3oBaTe/ibHbIA CTaH4apT
cpefHero obuwero o6pa3oBaHWSA, YTBEPXAEHHbIA MNpukasoMm MuHUCTepcTBa 06pa3oBaHMs M HayKu
Poccuiickon ®efepaunm ot 17 mas 2012 r. Ne413» (3apeructpuposaH B MuHiocte Poccun 09.02.2016
Ne41020);

- Mpukasa MwuHoGpHaykn Poccum oT 07.06.2017 Ne506 «O BHeceHWM W3MEHEHWUA B
depfiepasibHbIA  KOMMOHEHT TOCYAapCTBEHHbIX 00pa3oBaTesibHbIX CTaHAAapPTOB Hava/lbHOro 06LLero,
OCHOBHOro 06Lero 1 cpegHero (MonHoro) obuero 06pa3oBaHMs;

- MNpukasza MuHobpHayku Poccuitickort ®efepauymn o1 29 utoHa 2017 1. Ne613 «O BHeceHUM
N3MeHeHNn B deflepaibHbl rOCYAaPCTBEHHbIA CTaHAAPT CPeAHero obLero o6pasoBaHmns»;

Mopagka opraHM3auMm M OCYyLLeCTB/ieHUs  00pa3oBaTe/IbHON  [AeATeNbHOCTM MO
obpasoBaTesibHbIM NporpaMMamM cpefHero npoteccuoHanbHoro obpasosaHua (Mpukas MuHoOGpHayKu
Poccun o1 14 ntoHa 2013 1. Ned64);

- Mpukasza MuHobpHaykn Poccum ot 15 gekabps 2014 r. Nel580 «O BHECEHUM W3MEHEHWIA B
NnopsiAoK OpraHnsauum u OCyLLecTB/IeHUs 00pa30BaTe/IbHON AeAaTenbHOCTM Mo 06pa3oBaTes/ibHbIM
nporpammamM CpefHero npoMeccroHanbHOro 06pasoBaHns, YTBEPXAEHHbIN [MpukasoM MuHMCTEPCTBa
obpasoBaHus Poccuitickoin degepaumm ot 14 nioHs 2013 r. Nod64»;

- MNpukaza MuHucTepcTea o6pasoBaHns U Hayku PP ot 14.02.2014 r. Ne115 «O6 yTBEpXAEHUM
nopsfKa 3ano/IHeHUs, yyeta M Bblgayy aTTectatoB 06 OCHOBHOM 0OLLEM M cpefHeM 06pa3oBaHMMN U UX
py6nvkaroB» (3apernctpupoaH B MuHtocte P® 03.03.2014 r., peructpaymoHHbiii Ne31472);

- Mucbma MuHo6pHaykn Poccun, ®efepasibHOR Cny>Kobl N0 HaA30py B cthepe 06pasoBaHUs ©
Haykn oT 17 teBpans 2014 r. Ne02-68 «O NpoXoXAeHWW rocyAapCTBEHHOW MTOrOBOW aTTectaumm no
obpa3oBaTe/lbHbIM MporpaMmam cpeaHero obuiero obpasoBaHns 0by4aroWMMUCS MO0 06pa30BaTe/IbHbLIM
nporpaMmMam cpefHero npofeccuoHanbHOro obpasoBaHms;

- Mucbma MuHobpHaykm Poccum ot 17.03.2015 Ne06.259 0 «PekomeHAauUMsx rno opraHusalmm
nosyyeHnst cpefHero oobuiero o6pa3oBaHMA B npefenax OCBOeHMs 06pa3oBaTe/lbHbIX Nporpamm
cpefHero npoeccnoHanbHOro o6pas3oBaHuMs Ha 6ase OCHOBHOro 06Liero o06pa3oBaHus C Yy4eToOM
TpeboBaHMIN (hefiepasibHbIX rOCYAapCTBEHHbIX 06pa30BaTe/ibHbIX CTaHAAPTOB M MOJy4aemMon npogeccum



WA CNeLManbHOCTY CpeHero npodeccmoHaibHOro 06pasoBaHus;

- MpumepHOW nporpammbl 06LLe06pa3oBaTeNlbHOM Y4eOHOW AncUMnAnHBL «Bronorns» ans
NpogeccMoHasIbHbIX 06pasoBaresibHbIX opraHusaunii (PekomeHf0BaHO depepasibHbIM
rocyflapCTBeHHbIM aBTOHOMHbIM yupexaeHneM «®defepasbHblil UHCTUTYT pPasBUMTUS 06pa3oBaHUA»
(PrAY «®PUNPO») B KayecTBe NMPUMEPHOI NporpamMmmbl AnS peasm3auum OCHOBHOW MPOohecCUoHabHOM
obpa3soBatesibHoM nporpammbl CIMO Ha 6a3e OCHOBHOIO 06LEro o6pa3oBaHUsi C NONYYEHUEM CPEAHEro
obero obpasosaHus Mpotokon Ne 3 oT 21 mons 2015 r; perncTpauuoHHbIA HOMep peueH3un 385 oT
23 mond 2015 1. OrAY «®UPO»), 0400peHHON pelleHVeM (eaepaibHOro y4ebHO-METOANYECKOrO
06beAHEHMs No 06wemy o6pa3oBaHMio (MPOTOKONM OT 28 MHOHS 2016 r. Ne2/16-3); C YTOUHEHMSAMMU,
0406peHHbIMM Hay4yHOo-MeToAMYeCcKUM coBeTOM LleHTpa npodeccroHanibHOro 06pasoBaHUS U CUCTEM
kBannukaunin ®raAy «dUPO» [Mpotokon Ne3 ot 25 mas 2017 r. ans npodeccum TeXHUYECKOro
npogmns 23.01.08 Cnecapb N0 PEMOHTY CTPOUTE/bHBLIX MaLLVH.

0) peanusaums cpefHero npogeccnoHasbHOro 06pasoBaHns NPOrpaMmbl NOATOTOBKM
KBaIMPULNPOBAHHbIX paboumx cnyxatimx:

®efepasbHOr0  rocyfapcTBeHHOro 06pa3oBaresibHoro cTaHfjapTa cpeaHero
npogeccMoHanbHOro obpasoBaHusi no npodeccun 190629.08 Cnecapb MO PEMOHTY CTPOUTENbHbIX
MalUVH, YTBEPXAEHHOr0 npukasoM MuHUCTepcTBa 06pa3oBaHust U Hayku P® ot 20 aBrycta 2013 1. Neo
699, 3apernctpmpoBaHHoro B MuHiocte P® 20 aBrycta 2013 r. PermctpaumoHHblin Homep Ne 29590 (c
N3MEHEHAMIN 1 fononHeHnamMu ot 9 anpena 2015 r.);

MeToanyeckne  pekoMeHzaumMmM  no  pa3paboTKe  OCHOBHbIX  MPO(ecCUOHabHbIX
obpasoBatesibHbIX Mporpamm ¥ AOMNONHWUTENbHLIX  MPO(ECCUOHANIbHBIX  MporpaMM € Y4eToM
COOTBETCTBYIOLMX MNPOGECCUOHaNbHbIX CTaHAapToB (YTB. MUHMCTPOM 06pa3oBaHMA M Hayku PO
22.01.2015 r. Ne AJ1-1/058H);

- lNpukasa MwuHucTepcTBa 06pa3oBaHMs M Haykm P® or 29.10.2013 r Ne 1199 «O6
yTBEPXKAeHUN [epeyHs nNpodeccuin 1 cneunanbHOCTEN cpeaHero nNpoeccroHanibHOro 0bpasoBaHuMs»
(3apeructpupoBaH B MuHtocte P® 26.12 2013 1, peructpaymoHHblid Ne 30861);

- Mpukasza MuHuctepcTBa o6pasoBaHus U Hayku P® ot 14.05.2014 r Ne 518 «O BHeceHUU
N3MeHeHNn B MepeyeHb NPoOeccuin 1 cneynanbHOCTEN CpeaHero nNpogeccuoHaIbHOro 06pasoBaHus»
(3apeructpupoBaH B MuHtocte P® 28.05.2014 r, pernctpaymoHHblii Ne 32461);

- ¥YctaBa 'BMNOY KK YTMuIT,

- NpaBu BHYTpeHHero pacnopsaaka MNroy KK;

- NoKanbHbIX akToB MBIMOY KK YTMullT

1.2. MecTo y4ebHOM AMCUMMN/IMHBI B CTPYKTYPE OCHOBHOWM MNPOGeCcCMOHasIbHOM
o6pa3oBaTe/ibHOM NpPorpaMmmbi.

YyebHas gucumnanHa «Xumusa» sBaseTcs y4ebHbIM npegmMeTom Mo Bbi6opy u3
0653aTeNbHOM MpeAMETHOW 06nactu «EcTecTBeHHble Hayku» @®IOC cpegHero
obuiero o6pasoBaHus.

B npodeccroHanbHbiX 06pa3oBaTeslbHbIX — OpraHu3auuax,  peannsyrounx
obpa3oBaTefibHYt0 Nporpammy cpegHero o6uiero obpasoBaHWs B Mpedenax OCBOEHUS
Ornomn Cro Ha 6a3e OCHOBHOro o06uwero o6bpas3oBaHWsl, y4yebHasa AucuMnanHa
«XuMus» n3yyaetcs B 06Lie06pasoBaTesibHOM Uukie yye6Horo OMOT CIO Ha 6a3e
OCHOBHOro o06Lero o6pa3oBaHWA C MNOJly4eHWEM cpefHero obuiero obpa3oBaHUS
(MAOKPC, MMNCC3).

B yue6HbIx nnaHax MMKPC, MMCC3 MecTo y4ebHON ANUCUUNANHBI « XUMUSA» — B
cocTaBe 06We06pa3oBaTeNlbHbIX YYEOHbIX ANCUUNAMH MO BbI6OPY, DOPMUPYEMBIX U3
06a3aTenbHbIX NpeaMeTHbIX o6nacteir ®FOC cpeaHero obuiero obpasoBaHus, ANs
npoteccmut CMO wnm  cneumnanbHoctedr CIMO  COOTBETCTBYHOLWErNO Npoduis
npogeccnoHanbLHOro o6pasoBaHuUs.

1.3. Llenm wn 3agaum y4yebHOM AUCUMNAUHBLI - TpeboBaHWSA K pesy/bTaTam
OCBOEHMS YUYEOHOW ANCLMUNNHBI.

Cofiep>kaHvie NporpamMmbl «XUMMUs» HaMpaBieHO Ha JOCTUXKEHME CReayoLLMX LieNnei:



* (hopmMpoBaHME Y O0O0Yy4aroLMXC YMEHMSi OLEHMBaTb 3HAYMMOCTb XUMUYECKOrO
06pa30BaHMA AN KaXKA0ro Ye/oBeKa,;

* (hopmMMpOBaHMe Y 00yYatoLMXCs LeNOCTHOro NpeAcTaBneHns 0 MUpPe U POSIN XUMUK
B CO3[4aHWN COBPEMEHHOI €eCTECTBEHHO-HAyYHON KapTWHbl MUpa; YMEHUS OOBACHATH
0ObEKTbI W MPOLECCHl  OKPYXaloLled AeACTBUTENIbHOCTU:  MPUPOAHOW,  COLMaNbHOM,
Ky/IbTYPHOW, TEXHUYECKOW Cpefbl, — UCMOMb3Ya 418 3TOr0 XMMUYECKME 3HAHNS,

e pas3BuUTUE Yy OOYYaIOLLMXCS YMEHWIA pas3nmyaTb (PakTbl U OLEHKM, CpaBHMBaTb OLle-
HOYHble BbIBOAbI, BWAETb WX CBA3b C KPUTEPUSIMMA OLEHOK W CBA3b KPUTEPMEB C
OnpeAeneHHONn CUCTEMOW LIEHHOCTe, (opMy/MpoBaTb M OBOCHOBbIBaTb COOGCTBEHHYHO
No3ULMIO;

* npuobpeTeHne 06yYatOLLMMUCS OMblTa PasHOOOpa3HOW AeATeNbHOCTU, MO3HAHWUS Y
CaMOMNO3HaHWUA; KNHOYEBbIX HAaBbIKOB, UMEHLMX YHUBEPCAIbHOE 3HAYeHWe A1 pasnunyHbIX
BUAOB AesATeNbHOCTU (HaBbIKOB PELUEHNs MPO6/eM, MPUHATUA PeLleHnid, No1cka, aHanmsa v
00paboTKM  MHGOpPMaUUM,  KOMMYHMKATMBHbLIX  HaBblKOB,  HaBbIKOB  M3MEPEHMWIA,
COTPYyAHNYeCTBa, 6e30MacHOro 0bpalLeHns C BELLECTBaMM B MOBCEAHEBHOM XKN3HM).

Tpe6oBaHUs K MpeAMETHbIM pe3ynbTaTaM OCBOEHMs 6a30BOro Kypca GMonorvm
[OMKHbI OTPaXKaTb:

1)  chopMMPOBAHHOCTb  CUCTEMbl  3HaHWIA 06  OGWMX  XMMWUYECKMX
3aKOHOMEPHOCTSAX, 3aKOHaX, TEOpWsiX;

2) C(hOpPMMPOBAHHOCTb YMEHWI WCCNefoBaTb CBOMCTBA HEOPraHWYeckux W
OpraHMYecKnX BELLUECTB, OOBACHATb 3aKOHOMEPHOCTM MNPOTEKaHUS XUMWUYECKMX peakuui,
MPOrHO31POBaTb BO3MOXHOCTb X OCYLLECTB/IEHUS;

3) BnafieHMe YMEHVSAIMW BblABUraTb TUMOTE3bl Ha OCHOBE 3HAHWIA O COCTaBe,
CTPOEHUN BELLECTBA M OCHOBHbIX XMMUYECKMX 3aKOHaxX, MpPOBEPATb WX 3KCMEePUMEHTAIbHO,
(hopmMynmpys Lenb UCCnefoBaHus;

4) BnafeHve MeTO4aMM CaMOCTOSTENIbHOFO NMIaHMPOBaHWMS W MPOBEAEHNS
XUMUYECKNX 3KCMEPUMEHTOB C CO6/MIOAeHNEM MpaBu 6e30nacHoin paboTbl C BellecTBamu U
NnabopaTopHbIM 060pYyA0BaHNEM; CHOPMUPOBAHHOCTb YMEHWIA OMMCaHUS, aHa/n3a U OLEHKU
[0CTOBEPHOCTM NOJTYYEHHOT 0 pe3y bTaTa;

5) chopMMpOBaHHOCTb COOCTBEHHON MO3ULMM MO OTHOLUEHWUKO K XMMWYECKOWA
MH(opMaLuun, Noy4yaemMolt U3 pasHbIX UCTOYHMKOB

14. Ponb y4ebHoM amcumnavHbl: OY/A.11 Xumusa B pelleHun o6LmMX Lenein 1 3agady cpeiHero
06LLIero o6pasoBaHNA COCTOUT B 06eCNEeYEHNI:

n.3 roc coo

(hopMMpPOBaHMSt POCCUINCKONM TPaXKAaHCKON NAEHTUUYHOCTM 0BYUatoLLMXCS;

COXPaHEeHNsA N Pa3BUTUSA Ky/IbTYPHOrO pasHo06pasns 1 A3bIKOBOTO Hac/neAmsi MHOrOHaUMOHaIbHOro
Hapoga Poccuiickoli defepauyn, peanusauymn npasa Ha M3yyeHne POAHOro si3blKa, OBMAAEHWE AYXOBHbLIMU
LIEHHOCTSAIMU M KYNbTYPOI MHOFOHaLUMOHa/IbHOro Hapoga Poccuu;

BOCMUTAHUSA 1 coupanmsaLmm obydarowmxcs, Ux camouaeHTUMMKaLUo NOCPeLCTBOM SIMYHOCTHO U
06LLECTBEHHO 3HAYMMON AeATENbHOCTU, COLMANBLHOIO Y rPaXXAaHCKOr0 CTaHOB/IEHWS;

CO34aHuna YCNOBUIA ANA PasBUTUA U caMopeain3aumy obydaromxcs, Ang (GopMmMpoBaHus 340pOoBOro,
6e30MacHOro 1 3KON0rMYeCKN LienecoobpasHoOro obpasa XXmnsHu 00yHaroLLmXCs;

n. 4 ®roc Coo:

(hopMMpOBaHMs FTOTOBHOCTW 00YYatOLLMXCA K CaMOpPa3BUTUIO 1 HEMPEPbIBHOMY 06pa30BaHuIo;

(hopMMPOBaHUA aKTUBHON Y4eBHO-M03HaBaTEIbHOM AeATEeNbHOCTI 00YyHatoLLmMXCS;

MOCTPOEHNs  06pa3oBaTeNbHON  AEATENIbHOCTM € Y4eTOM  MHAMBUAYaNbHbIX,  BO3PACTHbIX,
MCUXO0NOrMYECKNX, (hU3NOIOrMYECKMX OCOOEHHOCTEN 1 3[40POBbS 00YYatOLLMXCS;

n. 5 ®roc Coo:

CTAHOBNEHUA NNYHOCTHBIX XapaKTepPUCTMK BbIMYCKHMKA: MHOOALLEro CBOM Kpail M CcBOW PoaumHy,
YBaXKalOLWMA CBOW Hapof, €ero KynbTypy W AyXOBHble TPaguumu; OCO3HAIOLEro U MPUHUMAOLLEro
TPaAVUUMOHHbIE  LIEHHOCTM  CeMbM, POCCUMACKOrO TpaXkAaHCKOro o6uiecTsa, MHOMOHaLMOHa/IbHOro
POCCUIACKOr0 Hapoda, YeslOBEYeCTBa, OCO3HAMOLIEro CBOK  COMPUYACTHOCTb  cyfabbe OTeuyecTsa;
KpeaTVBHOMO N KPUTMYECKM MbICMIAILLEro, aKTVBHO W Lie/IeHanpaBneHHO MO3HAtOLLEro Myp, OCO3HAOLLEro



LIEHHOCTb 006pa3oBaHMA M HayKu, Tpyda U TBOPYECTBA A5 YEeNOBEKA 1 OOLLECTBA; BNaAeoLero 0CHoBaMu
Hay4HbIX METO/J0B MO3HAHUS OKPY>KAHOLLEro mvpa; MOTUMBMPOBAHHOIO Ha TBOPYECTBO M MHHOBALMOHHYHO
[eATeNbHOCTb, FOTOBOr0 K COTPYAHWYECTBY, CMOCOOHOI0 OCYLUECTBATb Y4YeOHO-MCCNef0BaTeIbCKYHO,
MPOEKTHYD U  MH(OPMALIMOHHO-MO3HaBaTeNbHYI0 [ESTENbHOCTb, OCO3HAOLLEro Ccebs  IMYHOCTbIO,
COLManbHO aKTMBHbIA, YBaXKatOLMA 3aKOH M MpPaBOMOPSA0K, OCO3HAOLLEro OTBETCTBEHHOCTb Mepeq
ceMbeld, 06LLECTBOM, FOCYAapCTBOM, YeNOBEYECTBOM; YBaXKAIOLEr0 MHeHMe APYruX NoAel, YMEHoLero
BECTW KOHCTPYKTUBHbIN Ananor, 4OCTUraTb B3aMMOMNOHMMaHWS 1 YCNeLwHO B3aMOAeCTBOBaTb; 0CO3HAHHO
BbIMOMHAIOWEr0 M MponaraHAMPYOLWIEro npaBuna 340pOBOro, 0e30MacHOr0 M 3KOMOTrMYECKM
LienecoobpasHOro obpasa XM3HW; NOAroTOB/IEHHOr0 K OCO3HaHHOMY BblOOPY Mpodeccur, NMOHUMALOLLErO
3HayeHWe MpPOoGecCUOHaIbHOM AesTEeNbHOCTU [ANs 4enoBeka W 0OLLECTBa; MOTMBMPOBAHHOIO Ha
06pa3oBaHMe U caMO06pa30BaHME B TEUEHNE BCEN CBOEI YXU3HW.

1 CTPYKTYPA WU COLEP>XAHWE OBLLEOBPA30BATE/IbHOW YUYEEHOW
ONCUNTTNHBI OYA.11 XNMWA

2.1. O6beM yUyebHON ANCLUMNANHBI N BUAbI Y4eOHOW paboTbl

Mpn peanusaumm cogepxaHus 06Le00pa3oBaTe/lbHON YYeOHON AMCUMNANHBL  «XUMUS» B
npegenax ocsoeHmsi OMOI CMNO Ha 6a3e OCHOBHOrO 06LLUEro 06pa3oBaHWA C MOYYEHUEM CPEAHEro
o6uero obpasosaHus (MMKPC) pacnpefeneHne Harpy3ku cnegytoulee:

Bupg y4yebHoOM paboThbl O6bem yacos
MakcumManbHasa ydyebHaa Harpyska (Bcero) 164
Ob6s3aTenbHas ayguTopHas ydyebHas Harpyska (BCero) 114
B TOM yucne:
NabopatopHble paboThl 33
MpakTnyeckme paboThbl 5
CamocToATeNnbHaa paboTta obyuyarouierocs (Bcero) 50

WToroBas aTTecTauus B popme AnddepeHLnanLHOro 3ayeTa

CTpyKTypa nporpammbl IOrMYHa, COOTBETCTBYET PEKOMEHAALMAM MO pa3paboTKe paboyumx nporpamm
CroO. B cBa3M C YKpynHeHVWEM AMAaKTUYeCcKUX eauHuy, nporpamma OY[.11 Xumua He coxpaHsert
CTPYKTYPY MPMMEPHOI NporpamMmmMbl YHe6HOW ANCUUMNANHBI «XUMUS».

2.1 TemaTtnyeckumii nNnaH yyebHom gucunnnvHbl OY/A.11 Xumns

HanmeHoBaHWe pa3fenos 1 Tem Konnyectso yacos CamocTosTesb
ayAUTOPHOM HarpysKku Hasi paboTa
Bcero MpakTnyeckne  JlabopaTopHble
paboThl paboThbl
Pazgen 1 O6wasa u HeopraHMyeckas 70 28
XUMUA
Tema 11 OCHOBHble MOHATUA U 3aKOHbI 13

Xvmun.  TMepuoguyecknin -+ 3aKOH 1
Mepnognueckas cucTemMa XMMUYECKUX
anemeHtoB [. W. MeHgeneesa u
CTPOEHME aToma.

Tema 12 CrtpoeHue BellectBa. Bopa. 19 1 3



PacTBopbl. SNeKTPONUTNYECKasA
Auccoupaums.
Tema 13 Knaccugukauyms
HEOpPraHMYeCKNX COeAUHEHUA U KX
CBOWCTBA. XUMMUYECKUNE peakLmn.

Tema 1.4 MeTannbl U HeMeTabl.
Pasgen 2. OpraHnyeckas Xumus.

Tema 21 OCHOBHbIe NOHATUA
OpraHMYeckon  XuUmMunm U Teopus
CTPOEHUSI OpraHNYecKnUX COeLUHEHWIA.
YrnesofopoAbl W UX  MNPUPOAHbIE
NCTOYHNKN

Tema 2.2 Kucnopogzcogepxatiue
opraHuyeckue COeAVHEHNS.
A3oTcoaepxawime opraHuyeckune
coegnHeHus. Fonumepsl

NT1oro

23

22

114

16

33

22

50



2.2. CopepykaHue oby4veHus no yyebHoin gucumnnanHe OY/ 11 Xumus

HaumveHoBaHve pasgenoB CogepXkaHve ydebHOro mateprana, n1abopaTopHble paboTbl M MPaKTUYECKVE 3aHATUS, CamoCTosTeNbHas pa6ota O6bem

NTEM

06y‘-IaI-OLLI,VIXCF| yacoB

Pasgen 1. OBLUAA N1 HEOPI AHNYECKAA XMUA 70

Tema 11 OCHOBHbIE
MOHATUA W 3aKOHbI
XUMUW.
Meprognyeckunin
3aKO0H U1
MNeprognyeckas
CUCTEMA XMMUYECKNX
anemeHToB A.U.
MeHpeneesa v
CTPOeHMe aToma.

OCHOBHbIE NOHATMA XUMMK. BewwectBo. ATom. Monekyna. XrMUYECKWin 31eMeHT. AoTponus.
MpocTble 1 CNOXKHbIE BellecTBa. KayeCTBEHHbIN 1 KONMYECTBEHHBIV COCTAB BELLECTB.
XnmMmunyeckme 3Haku 1 hopmysibl.
OTHOCUTE/bHbIE aTOMHAA 1 MOJIEKYIAPHasA Macchbl. KonnM4yecTso BELLECTBa.
OCHOBHBbIe 3aKOHbI XUMUWN. CTEXUOMETPUS. 3aKOH COXPaHEHWS MacChl BELLECTB.
3aKOoH MOCTOSIHCTBA COCTaBa BELLECTB MOJSIEKY/ISIPHONA CTPYKTYPbI.
3akoH ABorafpo v cfefcTBus NX Hero.
PacueTHble 3afa4ys Ha HaxOXAeHWe OTHOCUTEIbHOW MOJIEKYNISPHOM MaccChbl, ONpeAeneHne MacCOBOM A0/N  XMMUYECKMX
3/IEMEHTOB B C/IOXXHOM BeLLIECTBE.
JemoHcTpaumm
Mogenun aToMOB XUMUYECKUX 3/1IEMEHTOB.
Mogenn MoneKyn NPOCTbIX U CNOXHBIX BELLECTB (LWapocTepxHesble n CTioapTa — bpurneba).
Konnekums npocTbIX U CNOXHBIX BELLECTB.
HekoTopble BeLecTsa KO/IMYeCTBOM 1 MOJib.
Mogenb MonspHOro o6bema rasos.
Annotponua docdopa, KMCIopoda, 01osa.
Mepurognyeckuin 3akoH O.1. MeHgeneeBa. OTkpbiTue .U, MeHgeneeBbiM Meprogmnyeckoro 3akoHa.
Mepuoguyeckunii 3aKoH B hopmynuposke .. MeHgeneesa.
Meprognyeckad TabnuLa XUMUYECKUX 3/IEMEHTOB - rpauueckoe OTOOpaXKeHWe nepuofMYeckKoro 3akoHa. CTpykTypa
NepuoamNYecKoli Tabnuubl: neprogel (Manble 1 60/1bLKE), FPYNMbI (r1aBHas 1 N06OYHas).
CTpoeHve aToma 1 Mepuognyeckunii 3akoH [./. MeHgeneeBa. ATOM - CNOXHas yacTvua. A4p0 (MPOTOHbI U HEATPOHBI) U
3/1EeKTPOHHasA 060/104Ka. M30TonNbI.
CTpoeHWe 3/1eKTPOHHbIX 060/104eK aTOMOB 3/1eMEHTOB MabIX NepuogoB. OCO6eHHOCTU CTPOEHUS 3/1IEKTPOHHBIX 060/104eK
aTOMOB 3/IEMEHTOB 60/bLUMX NEPUOAOB (MEPEXOAHbLIX 3N1EMEHTOB).
MoHATKE 06 opbUuTansx. s-,p- U - opoUTa/IU. INEKTPOHHbIE KOH(UIYpaLm aTOMOB XUMUYECKUX 3/IEMEHTOB.
JemoHcTpauun
PasnnyHble thopmbl [Neprnoanyeckoii cucTeMbl XUMUYECKMX aneMeHToB [./1.MeHgeneesa.
[JvHammnueckue Tabnuubl 4ns MoAennpoBaHms Meproanyeckoi CUcTeMbl.
AnekTpu3auus TeN 1 UX B3aUMOAENCTBYE.
JlabopaTOpHBIA ONbIT
MogenunpoBaHue NOCTPOeHUS MNeproanyecKoii TabnmLbl XMMUYECKMX 3/IEMEHTOB.

KoHTposbHble paboTa:
OCHOBHbIE MOHSATUS 1 3aKOHbI XUMMW. 1

YpoBeHb
OCBOEHMS

2



Tema 12  CtTpoeHune

BelllecTBa. Boga.
PacTBopbl.
OneKTponmMTnUYecKas
avccounauyms

MoHHas xvMuuyeckas cBsisb. KaTuoHbl, KX 00pa3oBaHWe W3 aTOMOB B pe3y/ibTaTe MpPOLecca OKUCMEHUS.AHUOHbI, WX
06pa3oBaHuMe 13 aTOMOB B pe3y/ibTaTe NpoLecca BOCCTaHOB/EHMS.

VoHHas cBA3b, KaK CBA3b MeXAy KaTUOHamMu M aHMOHaMK 3a CYET 3/1eKTPOCTAaTUUECKOro NpuTskeHus. Knaccugpukaums
VIOHOB: MO COCTaBY, 3HaKYy 3apsfa, HaMnumio rmapaTHoOin 060104KK. IOHHbIE KPUCTANNNYECKe PELLETKM.

CBOIACTBA BELLECTB C MOHHbIM TUMOM KPUCTA/I/TMHECKON PELLETKN.

KoBasneHTHasA xmMMunyeckas cBsA3b. MexaHu3M 00pa3oBaHWst KOBa/IEHTHON CBS3W (OOMEHHbIA M AOHOPHO-aKLEMTOPHBIN).
AneKTpooTpULATENBHOCTL. KOBaNeHTHbIe MONAPHAA U HEMONAPHas CBA3N.

KpaTHOCTb KOBasIeHTHOW CBA3W. MonekynsipHble ¥ aTOMHble KpUCTanaMuyeckme pelleTku. CBolicTBa BeLLECTB C
MOJIEKYNAPHBLIMU 1 aTOMHBIMW KPUCTaNIMYECKAMM peLLeTKamMm.

MeTannnueckas cBsidb. MeTa/iMyecKas KpUCT/IMYECKAs PeLUeTKa M MeTa/Inveckas XUMUYeckas CBfsb. Dusmyeckue
CBOICTBA META/I/I0B.

ArperaTHble COCTOSIHUS BELLECTB M BOLOPOAHAsS CBSA3b. TBephoe, XMAKOE M ra3oobpasHOe COCTOSHMA BellecTB. [lepexof
BELLIECTBA 13 OJHOr0 arperaTtHoro COCTosHUSA B apyroe. BogopoaHas cessb.

UucTble BellecTBa 1 cmecw. [NoHATME O CMeCU BELLIECTB.

ComoreHHble 1 reTeporeHHble cMec. CocTaB cMmeceli: 06beMHasi M MaccoBasi 4ONAM KOMMOHEHTOB CMeCW, MaccoBas A0Ns
npuMeceil.

[wncnepcHble cuctembl. MoHATUE O AUCMEPCHOI CUCTEME.

[JvcnepcHas hasa u gucnepcroHHas cpega. Knaccumkaums aucnepcHbix cucteM. MNOHATUE O KOMNOUAHBIX CUCTEMAX.
JemoHcTpaunu

Mogenb KpUCTaninyecKoi peLLeTKy xnopuaa HaTpus.

O6pasLpbl MAHEPa/IOB C MOHHOI KPUCTaNIMUECKON PELLETKON: KabLuTa, ranuTa.

Mogenm KpucTa/IMYECKMX PELLETOK «CyXO0ro nbga» (Mnm iioga), anvasa, rpajmura (Mim Keapua).

MprbopbI Ha XXUAKMX KpUcTaniax.

O6pasLbl pasMyHbIX JUCMEPCHbIX CUCTEM: 3MYMbCUIA, CYCMEH3WIA, a3po30neid, reneii 1 30Mei.

Koarynauus.

CuHepesuc.

ekt TuHgans.

JlabopaToOpHbIe ONbITHI

MpuroToBneHme cycneH3mm KapboHaTa KasbLms B BOJE.

MonyyeHne amynbC MOTOPHOMO Macsa.

O3HaKoM/IeHWe CO CBOMCTBAMM LUCMEPCHbIX CUCTEM.

Boga. PactBopbl. PacTBopeHue. Boga Kak pacTBopuTtesib. PacTBOPMMOCTL BELLECTB.

HacblLLeHHbIe, HEHACILLEHHbIE, NMepecbILLeHHbIE PACTBOPbI. 3aBUCUMOCTb PACTBOPUMOCTY ra30B, XWAKOCTEN 1 TBEpPAbIX
BELLIECTB OT pa3/IMyHbIX PaKTOPOB.

MaccoBast joNs pacTBOPEHHOIO BeLLECTBA.

ONeKTPONUTMYECKAA AUCCOLMALMSA. DNEKTPOUTLI U HESNIEKTPONUTLI. DNEKTPOIMTUYECKAs Auccoumaums. MexaHun3mbl
3NEKTPONMTUYECKON AMCCOLMaLMN ANS BELLECTB C PasNUHbIMU TUMaMM XMMUYECKO CBA3W. MapaTupoBaHHble 1
HervapaTupoBaHHble NOHbI. CTeMNeHb 3NEKTPONNTUYECKON Anccoumaumm. CrunbHble U cnabble 3NeKTPONTDI.

OCHOBHbIE NOSIOXKEHNSA TEOPUU 3NEKTPOIMTUYECKON Anccoumaumm. KUcnoTbl, OCHOBaHUS M COMMN KaK 3NMeKTPOUTLI.
JemoHcTpaunm

19



Tema 1.3 Knaccugpukaums

HeopraHNYecKnx
COeIMHEHNIA " nx
CBOWCTBA. Xumunyeckume
peakuum

PacTBOpPMMOCTb BELLECTB B BOE.
CobupaHyie ra3oB MeTOLOM BbITECHEHWS BOAbI.

PacTBopeHue B BOAE CEPHOI KUCNOTbI 1 COJleli aMMOHMS.

O6pasLpl KpUCTa/10rMApaToB.

M3roToBneHvie rmncoBoii NOBA3KM.

VicnbiTaHvie pacTBOPOB 3/71EKTPOIMTOB U HE3NEKTPOMUTOB Ha NPEAMET AMCCoLpaLn.
3aBMCMMOCTb CTENEHW 3MeKTPOIMTUYECKON AUCCoLMaL MM YKCYCHOWM KCNOTbI OT pa3basieHns pacTBopa.
[B1XeHWe OKpaLLEHHbIX VOHOB B 3/1IEKTPUYECKOM MOJe.

MpuUroToBneHMe >KeCTKON BOAbI M YCTPaHEHVe ee XECTKOCTM.

oHUTBI.

O6pa3sLbl MUHepa/IbHbIX BOZ, Pa3/IMYHOI0 HasHaueHUs.

MpakTnyeckoe 3aHATME

MpuroToBneHve pacTBopa 3aaHHOlM KOHLEHTpauuu.

KucnoTbl 1 nx ceolicTBa. KUCNOThI Kak 371IeKTPOMNTbI, UX KlacCumKaums no pasnMyHbIM npr3Hakam.
X/MMMYECKME CBOICTBA KWCMOT B CBETE TEOPUM  3NEKTPONIMTUYECKON guccoumaumn. OCOBGEHHOCTU  B3aMMOLEWCTBMSA
KOHLLEHTPMPOBAHHOM CEPHOI 1 a30THOW KMCMOT € MeTannamu. OCHOBHbIE CMOCO6bI MOTYYEHNS KNC/OTbI.

OcHoBaHUSA 1 ux cBocTBa. OCHOBAHUSA KaK 3/1EKTPONNThI, UX KNACCU(MKaLIMA MO Pas/IMyHbIM MPU3HaKam.

XVMMYECKME CBOICTBA OCHOBAHWIA B CBETE TEOPWU 3MIEKTPOMIMTUYECKOI AMCCOLMaLmn.

PasnoeHne HepacTBOPUMbIX B BOAE OCHOBaHUIA. OCHOBHbIE CMOCO6LI MOYYEHNS OCHOBaHMUIA.

Comm 1 nx cBoiicTBa. Conn Kak 3neKTponmTbl. Conu CpegHue, KWC/ble M OCHOBHbIE. XMMWYECKWN CBOWCTBA COME B CBETE
TEOpUM 3MIEKTPONMTUYECKOI Anccoupaummn. Cnocobbl NoyyeHns coneid. Mmaponms conei.

Okcungbl 1 nx ceoiictBa. ConeobpasytoLime 1 Heconeobpasyroime okeuabl. OCHOBHbIE, aM(DOTEPHbIE U KUCOTHBbIE OKCUABI.
3aBNCMMOCTb XapakTepa OKcuaa OT CTEeMeHW OKWC/EHMSt 0Opasytollero ero metanna. XMMWYECKMe CBOMCTBA OKCUZOB.
Mony4eHne oKcMaoB

JemoHcTpauun

B3anuMofeiicTBME a30THOM U KOHLEHTPMUPOBAHHOW CEPHOI KMUCOT C METa/ITaMm.

["opeHve thocghopa 1 pacTBOpPeHUe MPOLYKTa FOPeHVs B BOAE. 23
MonyyeHre 1 CBOMCTBA aM()OTEPHOIO rMAPOKCMaA.

HeobpaTumbIin rnaponms kapbuga kanbuys.

O6paTVMBbIii TMAPOIN3 CONMEA Pa3MYHON0 TUMNA.

JlabopaTopHbIe OMbIThI

VicnbiTaHne pacTBOPOB KMCOT MHAVKATOpaMMu.

B3anmogeicTBre MeTa/I10B C KNCIOTaMW.

B3anmogeicTBme KNCMIOT C OKCUZaMN METaUT/I0B.

B3aumogeicTBMe KNCMOT C OCHOBaHUSAMMU.

B3anmogeiicTBme KUCIOT C CONMSMMN.

VicnbiTaHne pacTBOPOB LLEI0YEN UHAMKATOPaMM.

B3anMogeiicTBIE LLIENOYEN C CONSIMM.

PasnoxxeHne HepaCcTBOPMMbIX OCHOBaHWIA.



Tema 14 MeTannbl
HEMETaU/bI

n

B3anmofeincTBme Conein ¢ MeTaniamu.

BsanmopgeicTBme coneii gpyr ¢ Apyrom.

Mmpponus conei pasnMyHOro Tuna.

Knaccnukaumsa XMMUYECKMX peakumii. Peakuum COeAMHEHMS, Pa3fOXeHWs, 3a-MelleHusa. obmeHa. KartanuTtuueckue
peakuumn. ObpaTMble 1 HeoBpaTUMble peakLyn. TOMOreHHbIe 1 reTeporeHHble peakuyn. SK30TEPMUYECKME U 3HLOTEPMUYECKME
peakuyn. TennoBoi aeKT XMMUYECKMX peakLmii. TepMOXMMUYECKME YPaBHEHNS.

OKMCNNTENbHO-BOCCTAHOBUTENbHbIE peakumn. CTeneHb OkucneHus. OKUCAUTENb W BOCCTaHOB/eHWE. BoccTaHoBUTENb W
okvcneHne. MeTop aneKTPOHHOro 6anaHca Ans co-CTaBeHNs YpaBHEHNIA OKVUC/IMTENbHO-BOCCTAHOBUTEbHBIX PEAKLIWA.
CKOpPOCTb XMMMUYECKMX peakumid. MOoHATE 0 CKOPOCTU XMMUYECKMX peakLyii. 3aBricy 'MOCTb CKOPOCTU XUMUYECKUX PeakLuii
OT Pa3/IMyHbIX (HaKTOPOB: NPUPOAbI PearvpyroLLIMX BELLECTB, UX KOHLEHTPaLyK, TeMnepaTypbl, NOBEPXHOCTN COMPUKOCHOBEHNS
M UCMONb30BaHUSA KaTasM3aTopPOB.

O06paTVMOCTb XMMMWYECKMX peakumit. ObpaTumble M HeobpaTWMble peakumy. XuMmuye-CKOe paBHOBECME W CMOCOObI ero
CMELLEHMS.

JemMoHcTpaumm

Mprmepbl HEO6PaTUMbIX peakLuuii, UaYLLMX ¢ 06pa3oBaHNeM OCafKa, rasa uau Bogpbl.

3aBMCMMOCTb CKOPOCTM peakLuymn OT NPUPOAbI PearnpyroLLX BELLECTB.

B3anmopeiicTBMe pacTBOPOB CEPHOM KMCMOTbI C pacTBOPaMM TUOCY b(haTa HATPUS Pas/IMYHON KOHLEHTPALMM 1 TeMMepaTypbl.
Mogenb KUMALLEro Cos.

3aBMCMMOCTb CKOPOCTU XMMUYECKOW peakumy OT NPUCYTCTBUSA KaTasm3aTopa Ha MpUMepe pasfoxeHWs nepokcuia BOAOPOLa C
MOMOLLbHO MOKCMAA MapraHLa 1 Katanasbl.

Mogenb anekTponusepa.

Mogenb 3n1eKTPOAM3HON BaHHbI A4S NOMYYEHNS aIFOMUHUS.

Mogenb KOMOHHbI CHTE3a aMMMaKa.

NabopaTopHble ONbIThbl

Peakuus 3ameLLeHUsI Meam >Kesle30M B pacTBOPe MeAHOM0 Kyropoca.

Peakuun, nayuive ¢ 06pasoBaHvemM 0cafKa, rasa win Bogbl.

3aBMCMMOCTb CKOPOCTY B3aUMOZECTBMSA CONAHOM KMCAOTbI C MeTasl1laMu OT MX NPUPOAbL.

3aBMCMMOCTb CKOPOCTY B3aUMOZEACTBUSA LIMHKA C COMIAHOM KMCOTOM OT ee KOHLEeHTpaLuun.

3aBMCMMOCTb CKOPOCTY B3amMogeicTemsA okerga meam (11) ¢ cepHOl KMCIOTOM OT TeMnepaTypbl.

MeTansibl. OCO6eHHOCTU CTPOEHNSA aTOMOB U KPUCTa//I0B.
dusnyeckue cBoiicTBa MeTa/10B. Knaccuthukaums MeTanios fno pasinyHbIM Npr3HaKam.

XUMUYECKUe CBOMCTBA METa/I/10B. DNIEKTPOXMMUNYECKUIA pag, HANPSXKEHNIA METaNOoB.

MeTasniotepmus.

O6Lume cnocobbl MOyYeHNss MeTas/10B.

MoHATne 0 MeTannyprum. MupomeTaniyprus, ruapoMeTaniyprnsa v 3NeKTpOMeTanIyprus.

CnnaBbl YepHbIe N LBETHbIE.

HemeTannbl. OCO6EHHOCTW CTPOEHUS aTOMOB.

HemeTanibl — NpocTble BeLLeCTBa.

3aBMCMMOCTb CBOWCTB ra/sioreHoB OT KX MOSIOKEHUSA B Nepuoguyeckoli cucteme. OKUCAWUTENbHbIE Y BOCCTAHOBUTE/bHbIE
CBOICTBa HEMETA/I/IOB B 3aBUCMMOCTY OT UX MOSIOKEHNS B PAAY 3/1eKTPOOTPULATENBHOCTU.

JemoHcTpayun

Konnekumsa meTtansios.

B3aumogeiicTBe MeTannoB C HemeTannamu (kKenesa, UMHKA U allOMUHUA C CEPOW, anlOMUHWSA C HOAOM, CypbMbl C



Pasgen 2. OPFTAHUYECK/IA XmMunsa

Tema 2.1

OCHOBHble noHATUA
OpPraHUYecKom XUMUN 1
Teopus CTpOeHUsA
OpraHuyecKmnx
COEIVUHEHIA.

Yrnesogopogabl n  ux
NPUPOAHbIE NCTOYHUKN.

X/I0POM, FOPEHNME Kefie3a B X/10pe).

"opeHvie MeTas/IoB.

ANIOMUHOTEPMUS.

Konnekums Hemetannos. opeHue HemeTannoB (cepbl, ¢ocgopa, yrns). BblTeCHeHWe MeHee aKTMBHbLIX ralOreHoB U3
pacTBOPOB MX COJE 60/1ee aKTUBHBIMW Fa/loreHamMu.

Mogenb NPOMBILLIEHHON YCTAHOBKM AN NMPOU3BOACTBA CEPHOM KUCMOTbI. Mogenb neun and o6ura n3BecTHsiKa. Konnekuum
MPOAYKLUWIA CUAMKATHOW NPOMbILLNIEHHOCTY (CTEKNa, (haptopa, (hasHCca, LeMeHTa pasiMiHbIX Mapok 1 ap.).
NabopaToOpHbIe ONbITbl

3aKanka 1 oTnyckK crtanu.

O3HaKOMJIeEHME CO CTPYKTypaMm Ceporo n 6es10ro YyryHa.

Pacno3sHaBaHue pyf xenesa.

MpakTuyeckne 3aHATUSA

MonyuyeHune, cobmpaHue n pacrno3HaBaHue rasos.

3aBUCMMOCTb CBOWCTB rasioreHoB OT UX MOJIOXKEHNS B NEPUOANYECKON CUCTEME

44
MpegmeT opraHMyeckoin Xumun. TpUPOAHbIE, UCKYCCTBEHHbIE W CUHTETMYECKME OpraHuyeckue BeluecTBa. CpaBHeHue
OPraHNYeCKMX BELLECTB C HEOPraHNYeCKMU.BaneHTHOCTb.
XNMNYECKOE CTPOEHME KaK MOPSAOK COeAMHEHNS aTOMOB B MOJIEKY/Ibl MO Ba/IEHTHOCTU.
Teopust CTPOEHWA OpraHnMyeckmx coeguHeHuin A. M. ByTnepoBa. OCHOBHbIEe MOMOXEHWS TEOPUN XUMUYECKOTO CTPOEHWS.
3omepus 1 nsomepsl
XvMunyeckme hopmysbl U MOAENN MOJEKY/ B OPFraHNYeCKON XMMUK.
Knaccuunkauma opraHnyeckux BellecTB. Kraccugvkaums BeLLeCTB M0 CTPOEHWMIO YINIePOLHOTO CKefleTa UM Hainyumio
(hYHKLMOHABbHBIX rpymmn.
Momonoru n romosnorusa. Havana HomeHknatypsl IUPAC.
Knaccngmkaumsa peakumii B OpraHuMYeckol XvMuu. Peakumn npucoegnHeHus (rMapvpoBaHus,  ranoreHnpoBaHums,
rMaporaioreHNpPoBaHus, rugpartaumv). Peakuun OTLLENeHns (JernapupoBaHus, AervnaporanoreHMpoBaHus, ferugparauum).
Peakuuu 3ameLLieHUS. 21
Peakuun nsomepusamu.
JemoHcTpauun

Mogenv MOfIEKy/1 FOMOJ/IOTOB 1 M30MEPOB OPTraHNYECKUX COEAUHEHWIA.

KauecTBeHHOe 06Hapy>XeHWe Yr/ieposa, BOAOPOSA W X/10pa B MOSIEKYNaX OPraHNYeCKUX COEAMHEHWIA.

JlabopaTopHbIi ONbIT

M3roToBneHe MOZeNeld MOIEKYN OPraHUYECKMX BELLECTB.

AnKaHbl. A/KaHbl: FOMOJIOTMYECKUIA Psifl, N30MEpPUs 1 HOMEHKATYPa a/IKaHoB. XUMWYECKME CBOMCTBA a/IKaHOB (METaHa,
3TaHa): ropeHwe, 3aMeLLEHE, Pa3NIOKEHVE, AerMapupoBaHue. MpUMeHeHVe a/IKaHOB Ha OCHOBE CBOMACTB.

ANKeHbI. TUNEH, ero MosyyeHne (4erMapMpoBaHNeM 3TaHa, AeNONMMEPU3aLIMeER NoNUaTUIEHa). TOMONOrMYECKUiA psg,
M30MEpUsl, HOMEHK/IATypa a/IKeHOB. XUMWYECKME CBOWCTBA 3TUMEHA: TOPEHNE, KAUYECTBEHHbIE PeakLmumn (06ecLiBeUMBaHYE
6poMHoOIi Bofbl M pacTBOpa NepMaHraHata Kaaus), rugparauus, nonMvepusauys. MpUMeHeHWe 3TUEHa Ha OCHOBE CBOIICTB.
[veHbl 1 Kayuyku. MOHATUE O AyieHax KaK YrieBOAOPOAAX C ABYMsl ABOVHbIMU CBA3AMU. COMPSXKEHHbIE AMEHBI. XNMUYECKNME



Tema2.2
Kucnopogcogepxatume
opraHuyeckue
COeHEHMS.
A3oTcofeprkaLme
opraHuyeckue
coegnHeHus. Monnmepsl

cBovicTea 6yTagmeHa-1,3 v usonpeHa: obecLpeumBaHue GPOMHO BOAbI 1 NONMMEPK3ALIMA B KayUyKW. HaTypanbHbli 1
CUHTETUYECKME KayuyKu. Pe3uHa.

AnKuHbI. AueTuneH. XMMUYeCKre CBOMCTBA aLeTueHa: ropeHre, obecLiBeumBaHie 6POMHOIA BOAbI, MPUCOEANHEHNI
X/10p0OBOLOPOAA U rnapaTaums. MNprMeHeHWe aLeTuneHa Ha OCHOBE CBOMCTB.

MexxknaccoBast M30Mepus € ayIKafueHamu.

ApeHbl. BeH3on. Xvmuyeckune cBoiicTBa 6eH30Ma: roOpeHne, peakuumn 3amelleHns (ra-noreHnpoBaHne, HUTPOBaHUE).
MpumeHeHVe 6eH30M1a Ha OCHOBE CBOWCTB.

MpurpoaHble NCTOUHNKM YT 1EBOAOPOAOB. MpUpoaHbIi ras: cocTas, NPYMEHEHVE B Ka4eCTBe TOMINBA.

Hedts. CocTaB 1 nepepaboTka HeqTy.

MeperoHka HethTn. HedhTenpoayKTbl.

JemoHcTpayun

[opeHvie MeTaHa, 3TWeHa, aueTuneHa.

OTHOLLEHVe MeTaHa, 3TWUeHa, aueTuieHa 1 6eH30Ma K pacTBOpaM nepmaHraHara Kanvs n 6pomMHoi Boge.

MonyueHune aTuneHa peakunei gernaparaumm aTaHona, aueTuieHa — ruaponusom Kapbuga kanbuus.
PaznoxxeHve Kay4yyka npy HarpeBaHum, UCMbiTaHWe NPOAYKTOB Pa3foXKeHUA Ha HenpesebHOCTb.

Konnekuusi 06pasuoB HedTu U HethTenpoAyKToB. Konnekums «KameHHbI yronb WM NPoAyKUWS KOKCOXMMMWYECKOTO
MPOV3BOACTBAY.

Na6opaTopHble ONbITbl

O3HaKoM/IeHMe C KONeKLmein 06pasLos HeiT 1 NPOAYKTOB ee nepepaboTKm.

O3HaKoM/IeHVE C KONNeKUMen KayuyyKoB 1 obpasuaMmn U3gennin U3 pesnHbol.

KoHTposbHas pa6oTa no Teme: OCHOBHbIE NMOHATUS OPraHUYECKOU XUMWUW 1 TEOPUS CTPOEHNS OPraHUYECKUX COELMHEHUIA. Yy ~

CnvpTbl. MonyyeHne aTaHoNa GPOXKEHVEM TIHOKO3bI W rUApaTaLyet aTuneHa. MAPOK-CbHAs rpynna Kak (hyHKUMOHaIbHaS.
MoHsITUE O NPeAe/bHBIX OAHOATOMHBIX CIMPTaxX. XUMUYECKME CBOIMCTBA 3TaHOMA: B3aWMOLECTBIE C HATPUEM, 06pa3oBaHIie
MPOCTBIX 1 CNIOXHBIX 3MPOB, OKUC/IEHNE B aNberua. MpuMeHeHe 3TaHOIa HA OCHOBE CBOWACTB.

ANKOroNN3M, ero NocneaCcTBUS A5 OpraHM3ma YeoBeKa 1 NpeaynpexaeHue.

[ MLEPUH KaK NPeACTaBUTE b MHOMOATOMHbIX CMIUPTOB. KaueCTBeHHas peakLysi HA MHOr0aTOMHbIe CrpThbI. MpUMeHeHe
TNIMLEPUHA.

®eHoN. OU3NYECKME U XMMIUYECKME CBOIMCTBA (heHOMa. B3aMMHOE BNWsIHWE aTOMOB B MOJIEKY/1e (DEHOMA: B3aMMOAENCTBME C
TMAPOKCUAOM HATPUs 1 a30THOW KMCNOTOM. MpuMeHeHVe deHoMa Ha OCHOBE CBOWACTB.

Anbgerngbl. MoHATUE 06 anbaerugax. AbiervaHast rpynna kak hyHKUMoHabHasi. PopMasiberua 1 ero CBOMCTBa: OKUCNIEHNE ”
B COOTBETCTBYHOLLYHO KUC/OTY, BOCCTAHOB/IEHME B COOTBETCTBYHOLLMIA CNPT. Mo/yYeHne anbAernaoB OKUCIEHNEM
COOTBETCTBYHOLLYX CMIUPTOB. MprMeHeHVe opManbiernia Ha OCHOBE ero CBOMCTB.

Kap6oHoBble KUC/OTbI. MoHsSTME 0 KapboHOBLIX KucnoTax. KapGoKeunbHas rpynna Kak thyHKLMoHa bHas. FoMOornyeckuii
psg NpefebHbIX 04HOOCHOBHBIX KapBOHOBBIX KMCMOT. MosyyeHne KapBOHOBBIX KMUC/OT OKWUCIIEHUEM aberaoB. XUMU4eckme
CBOVICTBA YKCYCHOW KMCMOTbI: 06LUME CBOICTBA C MUHEPa/bHBIMM KIC/IOTaMU 1 peakLmns aTepudn-Kaummn. MpumeHeHne
YKCYCHOI KMC/I0TbI Ha OCHOBE CBOWCTB. BbICLLIME XXMPHBIE KACMOTbI HA NPUMEPE Na/IbMUTVHOBOM M CTEAPUHOBOIA.

CnoxHble 3qvpbIl 1 KUPbI. MoayyeHre CNoXHbIX 3MPOB peakLmeii aTepudmkaumn. CnoxHble aUpsbl B MPUPOAE, WX
3HaueHue. MprMeHeHNe COXHBIX 3MPOB Ha OCHOBE CBOIACTB.

YKnpbl Kak cnoxHbIe 3mpbl. Knaccugmkauys XvpoB. XYMUYECKIe CBOWCTBA XXUPOB: TMAPOU3 U MMAPUPOBAHUE XKUAKNX



XMpoB. MNpuMeHeHWe XXMPOB Ha OCHOBe CBOMCTB. Mblina.

Yrnesogpbl. Yrnesojbl, UX Knaccugukaums: MmoHocaxapuabl (roko3a, (hpyKTosa), Aucaxapuibl (caxaposa) u nonmcaxapugsl
(Kpaxman v Lennonosa).

"NOKO3a— BELLECTBO C JBOWCTBEHHON (PYHKLMel — anbaerngocnupT. XrMUYeCK1e CBONCTBA MHOKO3bl: OKWC/EHNE B
rMIFOKOHOBYHO KWCMOTY, BOCCTaHOB/EHWE B COPOUT, CNMPTOBOE 6poXkeHue. MprMeHeHVe TNHOKO3bl HA OCHOBE CBOMCTB.
3HaueHVie YrneBoAo0B B XXUBON NPUPOSE M XXU3HK YenoBeka. MoHATYe 0 peakumax NOAMKOHAEHCALMW U rMaponmnsa Ha npumMepe
B3aMMOMPEBPALLIEHUIA: TNOK03a <-» Nomcaxapug

JemoHcTpaumm

OkucneHve cnmpTa B anbierng,.

KauecTBeHHble peakL My Ha MHOrOaTOMHbIE CMIAPTBL.

PacTBOprMOCTb (heHoNa B BoZe NpW 0ObI4HON TeMnepaType 1 HarpeBaHum.

KauecTBeHHble peakuuy Ha qeHon.

Peakups cepebpaHOTro 3epKasia anbAerngos v roKosbl.

OkucneHve anbaerngos v roKo3bl B KUCIOTY ¢ NoMOLbio ruapokenaa meam (11). Ka-yecTBeHHas peakums Ha Kpaxmar.
Konnekums athmpHbIX Macen.

Na6opaTopHble ONbIThI

PacTBopeHue ravLeprHa B BOAe M B3aMMoaeincTeme ¢ rugpokeugom megm (11).

CBoiicTBa YKCYCHOI KUCNOTbI, 06LLye CO CBONCTBAMM MUHEP&/IbHBIX KMCIOT.

Jloka3aTenibCTBO HenpeenbHOro Xapakrepa XWUAKOro »xwvpa.

B3aumogelicTBMe rNOKO3bI U caxapo3sbl ¢ rugpokcugom meaum (11).

KauecTBeHHas peakums Ha Kpaxman.

AMWHOKMNCNOTbI. AMUHOKMCNOTbI KaK aM(poTepHble AUQPYHKLMOHANbHbIE OpPraHNyeckne coeanHeHns. XMMUYECKne CBOVCTBA
aMMHOKMCOT: B3aMOAENCTBME C LLeoYaMm, KUCNoTaMu 1 Apyr ¢ Apyrom (peakums nonmkoHaeHcauum). MentugHas ceasb v
nonunentugbl. MpUMeHeHe aMMHOKMCNOT Ha OCHOBE CBOIACTB.

Benku. MNepBuyHas, BTOPMYHAs, TPETUUHAA CTPYKTYPbI 6eIKOB. XMUMYECKVe CBONCTBA 6ENKOB: ropeHue, AeHaTypaLms,
rMaponus, LUBETHbIE peakumn. brionornyeckune yHKLUUM GenKoB.

Monumvepbl. benku 1 nonncaxapuibl kak 6ronoamveps!.

Mnactmaccbl. MonyyeHre NOAMMEPOB peakLyeli NOAMMepPU3aLyn N NOANKOHAeHcaLMN. TepMonnacTUUHbIe 1
TepMopeakTMBHbIe nnacTMaccol. MpeacTaBuTeny niacTmacc.

BosokHa, nx knaccugpukaums. rMonyyveHne BosoKOH. OTAe/bHbIE MPeACTaBUTENN XMMUYECKUX BOSTOKOH.

JemoHcTpaumm

B3aumopeiicTBMe aMMMaka 1 aHUINHaA C CONAHOW KMUC/OTOA.

Peakuus aHnMHa ¢ 6pOMHOI BOAONA.

JlokasaTenbCcTBO HaMyuma QYHKLUMOHANBbHBIX Py B pacTBOPax aMUHOKWUCIOT.

PacTBopeHue 1 ocaxaeHve 6enKoB.

LiBeTHble peakLmu 6eKoB.

["OpeHMe NTUYbEro nepa 1 LePCTAHON HUTW.
NabopaTopHble OMbIThbl

PacTtBopeHve 6eNIKoB B BOJE.

O6Hapy>xkeHVe 6e/IKOB B MOJIOKe N MACHOM 6Y/1bOHe.




Bcero:

O6paTUMOCTb XMMUYECKUX peakumit. ObpaTMble 1 HeobpaTUMble peakLmn. XUMUYECKOoe paBHOBECKE M CNOCOOBLI ero
cMeLLeHuns. (PaboTa ¢ y4e6GHMKOM - COCTaB/IEHME KOHCMEKTA)

CocCTaB/eH/e OKUC/TNTENIbHO- BOCCTAHOBUTE/BHbIX peakumum. (PaboTa ¢ KHATOMA, KOHCMEKTOM.)

MoaroToBKa pedhepaToB 1 Npe3eHTaLMIA Ha TEMbI:

Peakuusi ropeHus B 6bITY U Ha MPOU3BOACTBE.
BupTyanbHoe MOAENMpPOBaHMe XMMUYECKMX MPOLLECCOB.

3awmta MeTanios 0T Kopposun. O6nacTy NpYMeHeHNs METa/I10B, CrJlaBoB.
MoaroToBka pethepaTMBHLIX COOBLLEHNI Ha TEMBI:

VicTopusa nonyydeHUst 1 MPOM3BOACTBA a/TFOMUHUSA.
DNEeKTPONUTUYECKOE NO/yUeHUE U patiHUPOBaHME MeaMW.
YKnsHb 1 gestenbHocTs . [Jasu.

Ponb MeTanNoB B UCTOPUI YENIOBEYECKON LMBUN3ALMWN.
VIicTopms 0TeUECTBEHHOM YepHOI METaIypriu.

VIicTopms 0TeYECTBEHHOI LIBETHOW METa/Typriu.
CoBpeMeHHOe MeTannyprnyeckoe NPOU3BOACTBO.
CnewumanbHOCTU, CBA3aHHbIe C 06paboTKON METa/IOB.
Ponb MeTannoB 1 C/iaBoB B HAYy4YHO-TEXHUYECKOM MPOrpecce.
Koppo3ws MeTannios 1 crocobbl 3aLmTbl OT KOPPO3MMK.
VHepTHble 1nn 6naropofHble rasbl)

Moarpynna ranoreHoB, ee XapakTepucTVKa, CBOCTBA ranoreHoB. [logrpynna K1cnopoaa v cepbl, 1X anfoTponHble
BMAOM3MeHeHUA. Moarpynna yrnepoga. AgcopbUmoHHas CnocobHOCTb aKTMBMPOBaHHOTO yrhs. (MogroToska petepaTUBHbIX
COO0OLLEHNI)

Teopws CTPOEHMS OpraHNYecknx coeguHeHnii A.M. ByTtnepoBa. OCHOBHbIE MOSIOXEHUS TEOPUN XUMUYECKOTO CTPOEHMS.
V3omepusi M n3omepbl. Xumuueckue hopmynbl U MOLENN MOJIEKY B OPraHUYecKoi xumun. (PaboTa ¢ y4e6HUKOM- CoCTaBneHne
KOHCIEeKTa)

MogroToBka pethepaToB v Npe3eHTauuin Ha TeMbI:

KpaTkue cBefieHWs N0 UCTOPUM BO3HUKHOBEHWA W Pa3BUTUS OPraHUYecKon XumMum.
XKunsHb 1 gearensHoctb A.M. ByTneposa.

Butanusm u ero kpax.

Ponb 0TEUECTBEHHbIX YHYEHbIX B CTAHOB/IEHWW W Pa3BUTUM MUPOBOI OPraHNYecKol XMMUN.

COBpEMeHHbIe npeactasieHnA 0 TEOPUN XUMNYECKOrO CTPOEHUS.
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3. KOHTPO/1b /1 OLIEHKA PE3Y/IbTATOB OCBOEHWNA OBLLIEOEPA3OBATE/IbHOW YUYEEHOW ANCLIAMINHBI



CopepxxaHue
06y4eHus

BakHenLLme
XUMUYECKMe NOHATUSA

OCHOBHbIE 3aKOHbI
XUMNU

OcCHOBHbIe TEOpUKN
XYMUK

BaxkHeliLuve BeLLecTBa U1
maTepuanbl

XUMUYECKUI A3bIK U

OYA.11 Xumund

XapaKTepuCTVKa OCHOBHbIX BU/10B 1eATENbHOCTU CTYIEHTOB (Ha YPOBHE YUeOHbIX Ae/CTBUIA)

O6Las 1 HeopraHMyeckasi Xumusl. OpraHuyecKast XUMust

YMeHve [aBaTb OMNpefeneHne W OMnepupoBaTh CrEAYHOWMMUA XUMUYECKUMU MOHATUAMM: BELLECTBO, XUMUYECKUIA
3M1EMEHT, aToOM, MOJIEKY/a, OTHOCUTE/bHbIE aTOMHAas U MOJIEKYNApHas MacChl, WOH, aiioTponus, M30TOmMbl, XMMUYeCKas
CBA3b, 3MEKTPOOTPULATENIbHOCTb, BANEHTHOCTb, CTEMeHb OKWCMEHWS, MOMb, MOMSPHAs Macca, MOMAPHLIA 06beM
rasoobpasHbiX BeELUECTB, BeLleCTBa MOJIEKY/IAPHOrO W HEMOJSIEKY/IAPHOTO CTPOEHWUS, PacTBOPbI, 3MEKTPOAUT U
HE3MEKTPONNT, 3MEKTPO/MTUYECKas AMCCOLMAUWs, OKWUCAWUTENb W BOCCTaHOBUTE/b, OKWC/IEHWE W BOCCTaHOB/EHME,
TEN/IOBON 3((PeKT peakuymn, CKOPOCTb XMMMUYECKON peakuumn, KaTaius, XMMWUYEecKoe PaBHOBECUE, YINepOfHbI CKenerT,
(hYHKLMOH&/IbHaA rpynna, U3oMepusi, FOMoorus

dopmMynnpoBaHMe 3aKOHOB COXPaHEHWsi MacChl BELLECTB M MOCTOAHCTBA COCTaBa BELUECTB. YCTaHOBKA MPUYUMHHO-
CNeACTBEHHOW CBA3W MEXAY COAepKaHUEM 3TUX 3aKOHOB U HanucaHMeM XUMUYECKUX (OPMYN U YpaBHEHWIA. Y CTaHOBKa
3BO/MOLMOHHON CYLLHOCTM MEH/ENEEBCKON 1 COBPeMeHHON (hOpPMYIMPOBOK Nepuognyeckoro 3akoHa . V. MeHaeneesa.
O6bACHEHME (DU3MYECKOTO CMbIC/a CUMBO/IMKA MEPUOANYECKOW Tabnuupl XMMUYecknx anemeHToB [, W. MeHgeneesa
(HomepoB anemeHTa, nepwofda, rPYNMbl) W YCTAHOBKA MPUUYMHHO-CNEACTBEHHOW CBA3WM MexAy CTPOeHWeM aToma U
3aKOHOMEPHOCTAMM  M3MEHEHUA CBOWCTB 3/1EMEHTOB M 06pa3oBaHHbIX MMM BELLECTB B Mepuogax MW rpynmnax.
XapakTepucTka 31eMEHTOB MasbiX W 6OMbLUMX MEpUOfOB NO WX MONOXeHWo B [lepuoguyeckoin cucteme A. W
MeHpeneesa

YCcTaHOBKa 3aBMCMMOCTM CBOWCTB XMMMWYECKMX BELLECTB OT CTPOEHWS aTOMOB 0OPasyHoLLMX NX XUMUYECKUX 3/1EMEHTOB.
XapakTepncTka BaXXHEWLNX TUMOB XUMUYECKMX CBA3EA W OTHOCMTENbHOCTWM 3TOW Tunonorun. OB6bACHEHWe
38BMCYMOCTY CBOICTB BELLECTB OT WX COCTaBa WM CTPOEHWS KPUCT//IMYECKMX PeLleToK. DOopMynnpoBKa OCHOBHbIX
MOJIOXKEHWIA TEOPUM 3MEKTPONMTUYECKO AMCCOLMaLMMA N XapaKTepUCTKa B CBETE 3TOM TEOPUWM CBOMCTB OCHOBHbIX
K/TaCCOB  HEOPraHWYecKMX COefuHeHuid. ®DOpMYMPOBKA OCHOBHbIX MOMOXEHUIA TEOpUM XMMUYECKOTO CTPOEHWUS
OpraHN4eckx COeAMHEHUA U XapaKTepucTika B CBETe 3TOW TeOpUM CBOWCTB OCHOBHBIX K/1AaCCOB OPraHN4eckux
COeANHEHWIA

XapaKTepucTka cocTaBa, CTPOEHWSs, CBOWCTB, MOMYYEHWS W MPUMEHEHWs BaxkHewmx metannos (IA w Il A rpynn,
aNIIOMVHMA, Xene3a, a B eCTECTBEHHO-HAYYHOM Npodnie N HEKOTOPbIX d-3N1eMEHTOB) U UX COeAMHEHWIA. XapaKTepucTuka
cocTaBa, CTPOEHWS, CBOWCTB, NOMy4YeHUs U NpumeHeHns BaxkHeliwnx Hemetannos (VI A, VIIA, VIA rpynn, a TaKke
asoTa v hocthopa, yriepoga M KPeMHMs, BOAOPOAA) M MX COEAMHEHWIA. XapaKTepucTMKa COCTaBa, CTPOEHWS, CBOWCTB,
MOYyYeHMA N NPUMEHEHNS BOKHEMLIMX K1ACcCOB Yr/1eBOAOPOAOB (a/1KaHOB, LIMK/I0a/Ka-HOB, afikeHOB, &/IKUHOB, apeHOB) U
NX Hanbonee 3HaUYMMbIX B HAPOLHOXO3ANCTBEHHOM MiaHe NpeAcTaBuTeNei. AHaIOMMUHAA XapaKTepUCTUKA BaXKHENLLINX
npescTaBuTeNeil ApYrnx KIacCoB OpPraHWYecKUX COeAVHEHWMIA: MeTaHOMa W 3TaHo/Ma, CMOXHbLIX 3(MPOB, XKMPOB, Mbif,
anbaerngos (hopmanberngoB 1 aueTasbaernia), KETOHOB (aleToHa), KapboHOBbLIX KUCIOT (YKCYCHOW KWCMOTbI, A/1s
€CTECTBEHHO-HAy4HOro Npodmns npeacTaBuTeneil Apyrmx KaccoB KUCMOT), MOHOCaxapugos (roKo3bl), AMcaxapuioB
(caxaposbl), nonucaxapuaos (Kpaxmasia W UEMN03bl), aHWIMHA, aMUHOKWUCNOT, 6eNKoB, WCKYCCTBEHHbIX WU
CUHTETUYECKMX BOMOKOH, Kay4yKOB, Nj1acTmMacc

Vicnonb3oBaHve B yL|e6H0|‘/’| 7 I'IpOCbECCI/IOH&]'IbHOVI LEeATENbHOCTN XUMUYECKUX TEPMUHOB U CUMBOJINKN. HazsaHue

®opmbl 1 METOABI KOHTPOSA
N OLEHKW pe3y/bTaToB
06yueHns

TeKyLW Nl KOHTPO/Ib:

YCTHbIIA (GhpoHTasbHbIiN)
onpoc, VHOVBULYa/bHbIe
330aHMs.

Py6eXHbli KOHTPO/Ib:
KoHTponbHas pa6oTa
MTOroBblii KOHTPOSb:
[undhhepeHumanbHbIn 3a4ET

TeKyLW Nl KOHTPO/Ib:



CMBOJIMKa

XnmMunyeckue peakunmn

XUMNYECKUIA SKCMEPUMEHT

Xvmmndeckast Hgopma-
ums

PacyeTtbl no
XUMUYeCKMM hopmMynam
N ypaBHEHUAM
MpodmnbHoe 1 npoec-
CUOH&/TbHO 3HAYMMOe
coAepxxaHue

M3y4YeHHbIX BELLECTB MO TPUBMASILHOW WM MEXAYHApOAHOW HOMEHKNATYpe M OTPaKeHWEe COCTaBa 3TUX COEAMHEHWI ¢
MOMOLLbH XMMUYECKUX (hopMy/. OTPaXKeHME XMMUYECKMX MPOLLECCOB C MOMOLLbHO YPABHEHWIA XMMUYECKX PeakLynii
OGBSCHEHUE CYLLHOCTU XMMWYECKUX MPOLECCOB. KnaccuuKaLms XUMWYECKUX PeakuMid Mo pasfivyHbIM MpU3HaKaM:
uKcny 1 COCTaBy NPOAYKTOB U PeareHToB, TeNI0BOMY 3(QeKTY, HanpaBneHnto, dase, HaMUMIO KaTa/kn3aTopa, N3MEHEHIO
CTEMeHel OKWC/MIEHUS 3/1EMEHTOB, 06pa3yloLMX BELLECTBA. YCTaHOBKA MPU3HAKOB OBLIEr0 U PasfM4HOTO B TWMOMOMWN
peakumii Ans HEOpraHWYecKoli W opraHuWyeckoi xumumn. KnaccumuMkaumsi BELLECTB M MPOLECCOB C TOUKW 3peHWs
OKWC/IEHWSI-BOCCTAHOBEHMS. COCTaBNEHWE YPaBHEHUI peakLid ¢ MOMOLLbIO METOZA 3/1EKTPOHHOrO GanaHca. OGbsACHEHNEe
3aBUCMMOCTU CKOPOCTY XVMMWYECKO PEaKLMM 1 NOMOXEHNS XMMUYECKOTO PAaBHOBECKWS OT Pas/INMyHbIX (haKTOpoB
BbINO/HEHME XMMUYECKOTO 3KCMEPUMEHTA B MOJIHOM COOTBETCTBUM C NpaBuiamu 6e3onacHocTv. HabnoaeHve, ukcauys
11 OMMCaHVe Pe3y/ibTaToB MPOBEEHHOIO IKCNepUMEHTa

MpoBefeHWe CaMOCTOSITE/ILHOTO MOMCKA XUMWYECKOW WHAOPMaLMM € UCMO/b30BaHUEM Pa3fINUHbIX WUCTOYHUKOB
(Hay4HO-MOMYNSAPHBLIX M3AaHWIA, KOMMbIOTEPHLIX 633 AaHHbIX, pecypcoB VHTepHeTa). VICnonb3oBaHWe KOMMbHOTEPHBIX
TEXHO/MOr Wi A5 06paboTKM 1 Nepesayun XMMUYECKO MHEOPMAaLW U ee NPeLCTaB/IEHUS B Pa3/iMuHbIX (opmax

YcTaHOBKa 3aBUCUMOCTU MEXAY KauyeCTBEHHOW W KO/IMYECTBEHHOW CTOPOHAMU XUMMWYECKMX OGBEKTOB U MPOLLECCOB.
PeLLeHMe pacyeTHbIX 3a4a4 Mo XMMUYECKUM (hOpMY/iam 1 YPaBHEHVISIM

OBBSACHEHME XUMUYECKNX SBNIEHNIA, MPOUCXOAALLMX B NPUPOSE, BbITY 1 Ha NpoussogcTe. Onpese/ieHne BO3MOXHOCTEN
MPOTEKAHUS| XMMUYECKMX MPEBPALLEHUA B pas/MyHbIX ycroBusx. Co6MOAEHWE MpPaBWA 3KOMOTMYECKU FPaMOTHOIO
MoBefieHUs! B OKpy>atolleii cpefe. OLEHKa BAMSHUS XMMMUYECKOTO 3arpsisHEHVS OKpYXKatoLeli cpefbl Ha OpraHv3m
Ue/ioBEKa U APYrvie XUBble opraHu3mMbl. CobntofgeHue npasBui 6e30MacHOro 06palLeHNst C FOPHOYMMM 1 TOKCUYHBIMM
BeLLeCTBaMY, laGopaTopHbIM 060pya0BaHMEM. [MOArOTOBKA PacTBOPOB 33fj@HHON KOHLEHTPaUUM B 6bITY 1M Ha Npo-
13BofCTBe. KpnTUYeckas OLeHKa JOCTOBEPHOCTM XUMWYECKOI MH(OPMALIMM, NMOCTYNAIOLLEN 13 pasHbIX UCTOYHMKOB

YCTHbIN ((hpoHTa/TBbHBIiA)
onpoc, VHAVBULYabHbIE
3aaHuS.

Py6eXHbIi KOHTPO/Ib:
KoHTporbHas pabora

M TOroBbln KOHTPO/b:
[vdhepeHUpanbHbIin 3a4ET



4. TpeboBaHWA K pe3y/ibTaTaM 0CBOEHMSI OCHOBHOW 06pa3oBaTe/IbHOM MpPorpamMmb|

OCBOEHME COAEPKAHWS YUEeOHO AUCLIMMANHBI «XUMUs», 06ECTIEUNBAET JOCTUKEHNE
CTYZIeHTaMU CeaytoLLIMX Pe3ynbTaToB:

JNMYHOCTHbIX:

- YyBCTBO FOPAOCTY N YBaXKEHWS| K UCTOPUM U JOCTUXKEHWSIM OTEYECTBEHHOW XUMUYECKOW HayKy;
XMMMWYECKN rPamMOTHOE MOBe/eHVE B NMPOYECCMOHANbHOMN AeATeNbHOCTM U B ObITY MpK
006palLeHUN C XMMUYECKUMI BELLECTBAMI, MaTepuanaMmn 1 NpoLeccamu;

- FOTOBHOCTb K MPOAO/HKEHNIO 06pa30BaHMSA U NOBbLILUEHNS KBIMUKALMM B M3OPaHHO

I'IpOd)eCCI/IOHaJ'IbHOIZ LEeATENbHOCTU U 06bEKTMBHOE 0CO3HaHMe ponn XMMmnyeckmnx KOMI'IeTeHLLI/II7I B
3TOM;

- YMEHME MUCMO0Mb30BaThb AOCTMXKEHNSI COBPEMEHHOW XMMMUUECKON HAYKN N XUMUYECKMX
TEXHONOIMIA A/19 NOBbILIEHNA COBCTBEHHOIO MHTENEKTYa/IbHOr0 PasBUTUA B BbIOPAHHOM
NpodeccuoHanbHOM AeATeNbHOCTY;

MeTarpeaMeTHbIX

- UCMO/Ib30BaHNE Pa3NYHbIX BUOB NO3HABATE/IbHON [eATelbHOCTM U OCHOBHbIX -
WHTENNEKTYaNbHbIX Onepauuin (MocTaHOBKM 3a4aun, (hopMy/IMpOBaHMA T1NOTE3, aHam3a u
CMHTE3a, CPaBHEHWS, 0006LLEHNS, CUCTEMATM3ALIMN, BbISBAEHUS MPUYNUHHO-CNEACTBEHHbIX
CBA3el, NonCKa aHasIoros, (hOPMY/IMPOBaHNS BbIBOLOB) /151 PELLEHWS NOCTaB/IEHHOW 3a4auu,
NPUMeHeHMe OCHOBHbIX METOAO0B MO3HaHUA (HabMHOAEHNS, HAYHHOMO 3KCMNepUMeHTa) Ans
N3yYeHNs Pas/INYHbIX CTOPOH XUMMYECKNX 0OBEKTOB M MPOLLECCOB, C KOTOPbIMU BO3HUKAET
Heob6X04NUMOCTb CTaNKMBATLCA B NPOECCMOHANTLHOM Ciepe;

- ICMO/b30BaHMe Pa3NNUHbIX MCTOUHUKOB /151 MOMTYYEHUst XMMUYECKON MHAOopMaLIMK, YMeHe
OLIEHUTb ee [J0OCTOBEPHOCTb A/t AOCTMXKEHMS XOPOLLIMX Pe3y/ibTaToB B NPOECCMOHaIbHOW chepe;

NpPeAMETHbIX:
- C(hOPMUPOBAHHOCTb MPeACTaBNEHMI O MECTE XUMWW B COBPEMEHHOIN Hay4HOW - KapTUHE MUPa;

- MOHUMaHWe PO XML B (HOPMMPOBaHUM KPYro30pa U (hyHKLMOHAIbHOW FPaMOTHOCTY
YenoBeKa ANs pPeLLeHns NPaKTUYECKMX 3aaay;

- BnageHne ocHosonoaralownmMmm XMMmM4eCKUMn NMoHATUAMIK, TEOPUAMIK, 3aKOHaAMK
N 3aKOHOMEPHOCTAMW; YBEPEHHOE MO0J/Ib30BaHNE XUMMWYECKOW TepMVIHO}'IOFI/IeI7I N CUMBOJIVKOW;

- BNafieHNe OCHOBHbLIMU METOAaMM Hay4YHOrO MO3HAHWSA, UCTONb3YEMbIMU B XUMUU:
Ha6MtoAEHNEM, ONMCaHUEM, U3MEPEHWEM, IKCMEPUMEHTOM; YMeHUEe 06pabaTbiBaTh, 0ObSCHATL
pe3ynbTaTbl NMPOBEAEHHbIX OMbITOB U [1eNaTh BbIBOAbI; FOTOBHOCTb MU CMOCOGHOCTL MPUMEHST
METO/bl MO3HAHMWS MPU PELLIEHI NPaKTUYECKUX 3afay;

- ChOPMUPOBAHHOCTb YMEHUS JaBaTb KOMMYECTBEHHbIE OLIEHKM 1 NMPOM3BOANTL PacHeTbl MO
XMMMYECKUM (HOpPMY/aM 1 YPaBHEHUAM;

- BnageHune npasnnamMmm TeEXHNKN 6e30MacHOCTU npun NCNoJib30BaHNN XUMNYECKUX BELLECTB,

- C(hOPMUPOBAHHOCTb COBCTBEHHOI NO3NLMKN MO OTHOLLEHUIO K XUMUYECKOI MH(opMaLmK,
Nofy4Yaemoi 13 pasHbIX UCTOUHMKOB.



5. IHOMBMayanbHbIA NPOEKT

VHavBuayasibHbIA - MPOEKT  MpefctaBnser  coboi  ocobyro  hopmy — opraHvsaumu
[eATeNbHOCTN CTYeHTOB (Y4ebHOe nccnefoBaHe UM YUYEeOHbIA NPOEKT).

VHAMBMAYa/IbHBIA NPOEKT BbINOMHAETCA CTYAEHTaMy CaMOCTOSTENbHO MO PYKOBOACTBOM
npenogasartens (TbtOTOPa) MO BbIGPAHHON TeMe B paMKax OAHOr0 WM HECKO/IbKMUX M3y4aeMblX
y4uebHbIX MpeaMeTOB, KypcoB B 060N M36paHHON 06n1acTh AesTenbHOCTU (MO3HaBaTEbHOW,
NPaKTUYEeCKOM, Y4eOHO-MUCCNe0BaTEeIbCKON, COLMAaIbHOM, XY A0XKECTBEHHO-TBOPYECKOM, UHOM).

Pe3yfibTaTbl BbINO/HEHNA UHAMBUAYAILHOIO NPOEKTa LO/MKHbI OTpaXKaTh:

C(HOPMUPOBAHHOCTb  HABbIKOB KOMMYHUKATUBHOM, yue6HO-1CCe0BaTe NbCKOM
[EATENbHOCTY, KPUTUYECKOTO MbILLIEHWS

CMOCOBGHOCTb K  WHHOBALMOHHOW, aHa/IMTUYECKOW, TBOPYECKOW, WHTENNEKTYaIbHOW
[eATeNnbHOCTH,

CPOPMMPOBAHHOCTb HABbIKOB MPOEKTHOW [eATe/IbHOCTU, a TakXe CaMOCTOATE/IbHOro
NPUMEHeHUs MPUOBPETEHHbIX 3HAHWI KU CNOCO60B AEVCTBUIA NPU PeLleHnN pasINYHbIX 3afad,
MCNOMb3YA 3HaHUA OAHOI0 WM HECKOJIbKUX YUYEOHbIX NPeaMeToB UM NpeaMETHbIX 061acTeil;

CMOCOOHOCTb  MOCTAHOBKM  LenM U (POpMy/NMpOBaHNA  TUMOTE3bl  UCCNeA0BaHUS,
NNaHMpoBaHMS  paboTbl, OTGOpa M WMHTepnpeTauuMnm  HeobxoAumolr  MHopMaumK,

CTPYKTYPUPOBaHUA apryMeHTaLuun pe3ynbTaToB MCCMe0BaHMWs Ha OCHOBE COOpPaHHbIX AaHHbIX,
npe3eHTaLumn pe3ybTaToB.

NHaMBUAYyanbHbIi NPOEKT BbIMOMHAETCS 06yYatoLLMMCS B TEYEHUE OHOr0 WK [ABYX NET B
paMKax y4e6HOro BpeMeHW, CreuuanbHO OTBEEHHOr0 YYeOHbIM MNaHOM, W A0/MKeH ObiTb
NpeAcTaBNeH B BuAe 3aBepLUEHHOr0 Y4ebHOro WCCNefoBaHUS WM pa3paboTaHHOro MpOoeKTa:

I/IHq)OpMaLI,I/IOHHOFO, TBOPYECKOrO, counasibHoro, NnpuUKNagHoro, MHHOBALIMOHHOT O,
KOHCTPYKTOPCKOro, NH>XXEHEPHOT 0.

5.1. MpumepHble TeMbl peepaToB (40KNAA0B), UHANBUAYAbHBIX MPOEKTOB

* burotexHonorna n reHHaa nHxeHepua — TexHonormm XXI Beka.
* HaHoTexHonorna Kak npuopuTeTHOE Hanpas/eHME Pa3sBUTUA HayKK 1 MPOU3BOACTBA
B Poccuiickoin deaepaunn.
CoBpeMeHHble MeTO/bl 06e33apaXkKuBaHNA BOAbI.
AnnoTponusa MeTasnos.
Kun3sHb n peatensHocTtb [./1.MeHaeneesa.
«[epnognyeckomMy 3aKoHy OGyAayliiee He rpo3uT paspyLUeHMEM...»
CuHTe3 114-ro anemeHTa — TPUyMd POCCUMCKUX PU3NKOB-AAEPLLNKOB.
M3oTonkl Bogopoaa.
Vicnonb3oBaHue pagvoakTUBHbLIX M30TOMOB B TEXHUYECKUX LEnsx.
PEHTreHOBCKOe M3/lyYeHUe 1 ero UCnosib30BaHue B TEXHUKE N MedULMHE.
lMna3ma — 4eTBEPTOE COCTOSAHME BELLECTBA.
AMOp(HBIe BeLLecTBa B NPUPOAE, TEXHUKE, ObITy.
OxpaHa OKpy)atoLLein cpefbl OT XMMUYECKOT0 3arpssHeHns. KomyecTBeHHbIe Xa-
PaKTEPUCTUKIN 3arpsisHEHNA OKPYXKatoLwein cpeapbl.
» [lpumeHeHWe TBEPAOro 1 razoobpasHoro okcuga yrnepoga (1V).
* 3almMTa 030HOBOr0 3KpaHa OT XMMWUYECKOrO 3arpsa3HeHus.

 [pybogmcnepcHble CUCTEMbI, UX KnaccuduKauus 1 McronbL3oBaHne B npogeccuo-
Ha/lbHOWN AeATeNbHOCTY.

KocmeTunyeckume renm.

MprMeHeHWe CyCneH3uniA 1 3MYNbCUIA B CTPOUTENbCTBE.

MuHepasibl 1 FOpHble NOPO/bl Kak OCHOBA UTOCHEPDI.

PacTBopbl BOKPYT Hac. Tunbl pacTBOPOB.

Boga kak peareHT 1 cpefa 41 XMMUYeCcKoro npoecca.

XKunsHb n gedarensHocTs C. AppeHuyca.

Bknag oTe4ecTBEHHbIX YYEHbIX B pa3BUTHE TEOPUM 3NEKTPOIMTUYECKON AnccoLmaumm.
YCTpaHeHue XeCTKOCTU BOAbl Ha MPOMbILLIEHHbIX NPeANPUATUSX.

CepHas Kncnota — «xne6é XMMUYecKor NpPoMbILLIIEHHOCTU.

cnonb3oBaHve MUHepasbHbIX KUCIOT Ha NPeAnpPUATUAX pasfIMyHOro npoguns.
OKcuabl U CONn Kak CTpOUTENbHbIE MaTepuasbl.



* WcTopwus runca.

* [loBapeHHas CcoMb KaK XMMUYECKOE ChbIpbe.
MHOronMKnin kKapboHaT KasbLWs: B NPUPOLE, B MPOMBbILLIEHHOCTH, B ObITY.
Peakuun ropeHns Ha Npou3BOACTBE U B ObITY.
BupTyanbHoe MoennpoBaHMe XMMNUYECKUX NPOLLeCCOB.
DNEeKTPOoNnN3 pacTBOPOB 3/IEKTPOSUTOB.
DNeKTPOon3 pacnnaBoB 3/1EKTPO/INTOB.
lMpaKTnyeckoe NpUMeHeHWe 3M1eKTPOn3a: paMHUpOBaHKe, rasibBaHONNACTMKA,

ranbBaHOCTerus.

* lcTopus nonyyeHUs v NPou3BOACTBA A/TFOMUHUSA.

*  DNeKTPOIUTUYECKOE MOJYYEHVE 1 pauHNPOBaHMe Meau.

e XXusHb 1 geatenbHocTs . [d3sw.

* Ponb mMeTannoB B UCTOPUM YeNOBeYeCKOW LmBuan3aumun. Ictopus oteqecTBeHHON
yepHoW meTannyprum. CoBpeMeHHOe MeTanlypruyeckoe npov3BOACTBO.

* VIcTOpuna 0TEeYECTBEHHOW LIBETHO MeTaNyprun. Ponb METaNN0B 1 CMIaBOB B Hay4HO-
TEXHUYECKOM Mporpecce.

» Koppo3usi MeTasiNIoB MU CNOCOObI 3aLMTbl OT KOPPO3UW.

VHepTHbIe nnn 61aropofHble rasbi.

PoxxgaroLime connm — ranoreHsi.

cTopus LUBEACKON CNNYKMN.

VicTopusi BOSHUKHOBEHMSA U PasBUTUSA OPraHUYecKom XumMum.

XXnsHb 1 gestensHocTe A. M. byTneposa.

Butannsm n ero Kpax.

* Posib OTeYeCTBEHHbIX YYeHbIX B CTAHOB/IEHWUMN U Pa3BUTUN MUPOBOM OPraHNYecKom
XUMUW.

» CoBpemeHHble NpeacTaBneHNs 0 TEOPUM XMMUYECKOTO CTPOEHNS.

* OKO/I0rMyecKmne acnekTbl UCMOb30BaHUA YI/1eBOLOPOLAHOIO ChIpbA.

e OKOHOMMWYECKME aCNEKTbl MEXAYHapOoAHOro COTPYAHNYECTBa N0 UCMNO/b30BaHNUI0
YrNeBoA0pPOLHOrO ChIpbA.

* VcTopus OTKPbLITUSA 1 pa3paboTKM ra3oBbIX U HE(TAHbLIX MECTOPOXAEHUI B Poccuii-
cKon ®efepaunu.
XUMnsa yrneBogopoaHOro cbipba 1 Mos byaylias npogeccus.
YTNneBofopoAHOe TOMN/IMBO, €ro BUAbl N Ha3HaYeHue.
CUHTeTUYEeCKMe KayuyKn: UCTopus, MHOroobpasue v nepcnekTuBbl.
Pe3nHOTEXHMYECKOe NPON3BOACTBO M ero posib B HayUYHO-TEXHUYECKOM MpOrpecce.
CBapoyHoe Npon3BOACTBO U POSib XUMUWN YTNEeBOLOPOAOB B HEM.

e HedhTb 1 ee TPAaHCNOPTMPOBKA Kak OCHOBA B3aIMOBbIFOHOr0 MeXayHapOoaHOro co-
TPY/AHUYECTBA.

6./ITorosasa arrectayms.

KOHTponb 1 oueHKa pesynbTaToB  OCBOeHMs  AucumnauHbl  OYA. 11 Xumus
OCYLLECTB/ISIETC  MpenojasaTtesieM B MNPOLECCe  MNPOBEAEHUS  MPaKTUYECKUX  3aHATUMN,
TECTMPOBaHWUSA, a TakXXe BbIMOSHEHUSI 00YyYalOLLMMUC WHAMBUAYANbHBIX 33faHWIA, MPOEKTOB,
nccneaoBaHuii.

OcBoeHMe obyyvatolmMMUCA paboyeit MporpaMmbl 3aBepLIaeTCs UTOrOBOW aTTecTauuent B
(hopme andhepeHLMPOBaHHOIO 3a4eTa.

7. YYEBHO-METOANYECKOE U MATEPUAJIbHO-TEXHUYECKOE .
OBECINEYEHVE INMPOIMPAMMBbI OBLLLEOBPA3OBATE/IbHOW YYEBEHOW
ONCUNTITIMHDBI OY [, 11. XUMWUAA.



OcBOeHMe NporpaMMbl YH4eOHOM AUCUMNINHBI «XUMUS» peain3yeTcs 06pa3oBaTe/IbHOM
nporpaMmoli cpegHero o6ulero obpasoBaHuss B npefdenax ocsoeHusi OIMNOIM CrO Ha 6ase
OCHOBHOro 06L1ero 06pa3oBaHMsi, Y4eOHOro KabuHeTa, B KOTOPOM WMEETCS BO3MOXXHOCTb
obecrneunTb CTyfeHTaM CBOGOAHbLIA JOCTYynN B VIHTepHET BO BpeMsi y4eOHOro 3aHATUA U MEPUOL
BHeYy4e6HOI AeATeNbHOCTN.

MomeLleHne KabuHeTa y[0B/eTBOPSET Tpe6oBaHUAM CaHuTapHo-
aNNAeMMOoNorMyeckmx npaswn n HopmaTtneos (CaHlMnH 2.4.2 No 178-02) 1 OCHALLEHO TUMOBbLIM
060pyA0BaHNEM, YKa3aHHbIM B HaCTOALMX TPebOoBaHWAX, B TOM 4ucie creumanvm3vpoBaHHOA
yuebHOl Mebenbio 1 cpeacTBamMy 00yYeHUs, AOCTATOUHBLIMW [ANS BbIMNOMHEHUS TpeboBaHWI K
YPOBHIO MOArOTOBKM 06yyatoLmxcsl

B KkabuHeTe WMeeTCA WHTepaKTMBHOE 060pyfoBaHMe, MOCPeLCTBOM KOTOPOro
y4aCTHUKM 06pa3oBaTe/lbHOr0 npoLecca MOryT MPOCMaTpUBaTh BU3yasibHYHO WH(OPMaLmo Mo
XVMUK, co3faBaTb NpeseHTauumn, BugeoMaTepuasbl, UHble JOKYMEHTbI.

B coctaB y4yebHO-METOAMYECKOTO W MaTepuasibHO-TEXHUYECKOro  0becreveHmns
nporpammbl Y4e6HON ANCLUMINHBI «XUMUS» BXOLAT:

* MHOrohyHKUMOHa/IbHbIA KOMMEKC npenojasaTens;

* HarnagHble nocobus (KOMMMeKTbl Y4yebHbIX Tabnuy, nnakaToB, MOPTPETOB
BbIJAOLLMXCA YUEHBIX-XVMUKOB U Ap.);

*  NH(OPMAaLMOHHO-KOMMYHUKATUBHbIE CPEACTBa;

* 3KpaHHO-3BYKOBblE NOCO6US;

* KOMMNEKT TEXHWYECKON [OKyMeHTauun, B TOM 4MCNe Macnoprta Ha CcpeacTsa
06yyeHns, MHCTPYKLMUN MO UX UCMOJIb30BAHUIO U TEXHUKE 6e30MNacHOCTY;

e OGUOBNNOTEUHBIN (HOHA.

B 616MOTEYUHBIN POHA BXOAAT Y4eOHUKK, y4ebHO-MeToAMYecKne KoMMekTbl (YMK),
obecneyvBaroLLiMe OCBOEHME YYeOHOW AUCUMNAUHBI  «XUMUS», PEKOMEHOBaHHbIE WK
[ONYLWeHHble AN WUCMNONb30BaHMS B MPOGECCUOHa/IbHLIX 06pa3oBaTeslbHbIX OpraHu3aumsx,
peann3yowmnx obpasoBaTe/lbHYH0 NporpamMy cpegHero o6uiero o6pa3oBaHMs B npefenax
ocsoeHus OMOIMM CMNO Ha 6a3e OCHOBHOro 06Lero 06pasoBaHms.

BubnnoTeuHblid  (HOHA AOMNOMHEH  3HUMKIONEAUAMM, CMpPaBOYHUKAMW, Hay4HOMW,
Hay4HO-MONYNSAPHON W APYroin NUTepaTypoit No MaTeMaTuKe.

B npouecce 0CBOeHWA nporpaMMbl Y4Ye6HON ANCUMNANHBE «XUMWUSA» CTYAEHTbI
noslyyatoT BO3MOXHOCTb [OCTyNa K 3/71eKTPOHHbIM Y4ebHbIM MaTepuvanam Mo XUMum,

nmeroLMMca B CBOOGOAHOM focTyne B CeTU VIHTepHeT (3NeKTPOHHbIM KHUraMm, NpakTuKymam,
TecTam, maTepuanam EI3 v gp.)



8. IMTEPATYPA
OcHoBHast:

1 Tab6puensH O.C., Octpoymos W.I. Xumus and npodeccuin u cneynanbHOCTEN
TEXHUYECKOro Npoduns: y4ebHUK ANns CTyA. YUpexaeHuii cpef. npodg. obpa3oBaHUs. —
M,, 2014.

2. TlabpuensH O.C., Octpoymos W.I'., Cnagkos C.A., JopodeeBa H.M. IMpakTukym: yue6,
nocobue 45 CTy4. y4pexaeHuia cpef. npod. obpasosaHus. — M., 2014,

3. TabpuensH O.C., Octpoymos W.I., Cnagkos C.A. Xumus: nocobue s NogrotoBKU K
Er3: yueb, nocobre ans CTyd. yupexaeHuin cped. npod. obpasosaHus. — M., 2014,

4. TabpuensH O.C., Jlbicoa I".I". Xumus. TecTbl, 3a4aum 1 ynpaxHeHWs: yyed, nocobue ans
CTyA. yupexzaeHuii cped. npod. obpasosaHus. — M., 2014.

5. CnagkoB C. A., OctpoymoB W.I'., TabpuensH O.C., JlykbsHoBa H.H. Xumus ans
npoeccnii 1 crneumanbHOCTEA TEXHWUYECKOro Mpounsg. INeKTPOHHOE MNPUIoXKeHue

(3aNEeKTPOHHOE YueGHOe M3faHve) ANns CTyA. YUpexaeHwin cped. npod).. 06pasoBaHus. —
M., 2014.

JononHnTtenbHas:

/. ®efiepanbHbli 3aKOH 0T 29.12.2012 Ne 273-®3 «0O6 o06pa3oBaHUM B POCCUMIACKOM
degepaunn».
2 Mpvkas MuHuCTepcTBa 06Opa3oBaHMs M Haykm PP ot 17.05.2012 Ne 413 «O6

yTBEPXAeHUN  (heflepaibHOrO  rOCYAapCTBEHHOrO 06pa30BaTeNlbHOTO CTaHAapTa CpefaHero
(nonHoro) o6Liero o6paszoBaHUs».

3 Mpuka3 MuHucTepcTBa 06pa3oBaHnsa U Hayku PP ot 29.12.2014 Ne 1645 «O BHeCEHUM
n3meHeHni B [Mprkaz MuHMCTEPCTBA 00pa3oBaHMA U Hayku Poccuiickon ®epepaumm ot
17.05.2012 No 413 «O6 yTBepXAeHUM (hefepanbHOr0 rocyaapCTBEHHOr0 06pPa30BaTEeNIbHOIO
cTaHfapTa cpefiHero (NosiHoro) obLero 06pa3oBaHUs».

4. MucbMo [enapTameHTa rocyfapCTBeHHOM MOMUTUKM B chepe MOAFOTOBKM paboumx
KagpoB u AMNO MwuHuctepctBa 06pazoBaHMsi U Haykm PP ot 17.03.2015 Ne 06-259
«PeKoMeHJauum Mo opraHu3aumy MoslyvyeHns cpegHero o6Llero obpasoBaHMs B npefenax
0CBOEHMs1 06pa3oBaTe/ibHbIX MNPOrpamMM CpPeaHEero npogecCMOHanbHOro 06pa3oBaHMst Ha 6ase
OCHOBHOro 00LLero o06pasoBaHMsi C Yy4yeTOoM TpeboBaHWUM hefepasibHbIX [OCYAAPCTBEHHbIX

06pa30BaTeNlbHbIX CTaHAAPTOB W MOMy4YaeMoii NPOecCUM WM CMELWanbHOCTY  CPeHEro
MPOgECCUOHaNbHOTO 06Pa30BaHNS.

5. Yu4ebHO - TPeHMPOBOYHble MaTepuasnsl ./ [. FO. Jo6poTuH. - M.: poda, 2009.

6. 3aHumarenbHaa xumuna. / O. B. TannukuHa. - Bonrorpag, 2007.

A WHamBunayanbHbIA KOHTPOb 3HaHuid. / H. B. LupwnHa. - Bonrorpag, 2007.

8. TecTbl. ABTOPCKWUIA KONMNEKTMB. - Mocksa, 2008.

) CO60pHMK 3afady W ynpaxHeHWin. / CocT. ABTOPCKUIA KOMNekTuB,- M.: TpocBeLleHue,
2004.

10. CucTtema caMOCTOATE/IbHbIX PaboT yyallmMxca npu usyyveHun xumun. P. . VBaHOBa. -
M.: TpocselleHune, 2007.

11 KOHTponbHble 1 NpoBepoyHble paboTbl Mo xumun. H.H. Mara,- M.: MpocBeeLueHme,2005.
12 . [poBepoyHble paboTbl MO opraHuyeckod xumumnm. H. . T[aBpyceiiko. - M.:
MpocseLueHmne, 2006.

13. MpoBepouHble paboTbl MO HeopraHuyeckoin xummun. H. T T[aBpyceiiko. - M.
MpocseweHure, 2006.

14. TecTbl, BONpockl 1 0TBeThbI NO xumun. ., LLTpemnnep. - M.: INMpoceelleHne, 2006.

15. 3agaHna  4na  caMoCTOATeNbHOW paboTbl No xumun. I.B. YepHsk. - M.: MpocBeLleHme,
2002.

16. MUKpPOKaIbKyNnaTopbl Ha ypokax xumun. M. Mak. - M.: NpocseLeHmne,2005.



VIHTepHeT-pecypebi:

www. hemi. wallst. ru (ObpasoBatesibHbIi CaT ANS LUKONbHUKOB «XUMUS»).
www. alhimikov. net (O6bpa3oBaTenbHbliA CaiT ANS LLKOMIbHUKOB).

www. ehem. msu. su (S1eKTpoHHas 61MbmMoTeka no XMMmn).

www. enauki. W (MHTepHeT-U3gaHne AN yunteneil «ECTECTBEHHbIE HAYKW»),
www. 1September, ru (MeTogmnyeckas raseta «llepBoe CEHTAOPSA»).

www. hvsh. ru (OkypHan «Xnmusi B LUKONE»).

www. hij. ru (OKypHan «XnMusi 1 XXn3Hb»).

www. chemistry-chemists, com (371€KTPOHHBIV YXypHaT «XUMUKN 1 XUMUS»).

www.fcior.edu.ru (MIHpopmaLOHHbIE, TPEHMPOBOYHbIE U KOHTPO/bHbIE
martepuasbl).

www.school-collection.edu.ru (EgnHas Konnekummn LMgpoBbIX 06pa3oBaTe/ibHbIX
Pecypcos).


http://www.fcior.edu.ru
http://www.school-collection.edu.ru

. JIICT NEPEYTBEPXXAEHWA
PABOYEWN MNMPOIrPAMMBbI YHEBHOW ANCLUNTTNHBI

//

CBefieH/s1 O MepeyTBEPXAEHUN paboyeld MporpaMMbl YYeOHOW AUCLMMINHBI HA O4YepeaHOl

PACCMOTPEHO Ha 3acegaHun MK

MpoTokon Ne
Mpencepatens MK 's/  E.HO.®efopeHKo

MpoTokon Ne_ , gaTa« __ » 20T

Mpepcepatens MK E.FO.®efopeHKO

Pernctpayuns n3meHeHWin

YuebHbIli rog Pasgen (anemeHT)

20z -

YUeOHbIN rof,
20 -20__
y4eOHbIN rog,
20 -20__
y4eb6HbI rog
20 -20__
YUeOHbIiA rog
20 -20__
yuebHbIl rof,
20 -20__
yUeOHbI rog,

pata «J1Y» (TKNyAL 0 r.

PACCMOTPEHO negarornyeckum COBETOM

MpoTtokon Ne / oT «YY »

3am. fmpeKTopa no . HuKynuHa
MNpoTokon Ne__ oT « » 20 T
3am. gupekTopa rno YT1P B.C. HukynunHa

Howmep n3meHeHus,

MPUNOXKEHUA v 1, 6e3
N3MEHEHMNI)

ABTOp N3MEHEHUA
(®.1.0., nognucek)

- &L

yI/r »
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HavmeHoBaHve Tem u pasaenos

PASAEN 1. OBWWAA NHEOPIAHNYECKAA XNMUA

OCHOBHbIe MOHATUS U 3aKOHbI XuMmnKn. Mepuoguyeckunii 3akoH (M3) v Mepuognyeckas
cucTeMa XMMuyeckmx anemeHToB [..MeHgeneesa (MCX3) 1 cTpoeHWe aToma.

OCHOBHbIe MOHATUA XUMUW.

MpocTble ¥ CNoXKHbIE BelLecTsa

XVMUYeckue 3Haku 1 Popmyrbl.

OTHOCUTeNbHbIE aTOMHasA U MONEKYNAPHAA Macchl.

OCHOBHbIe 3aKOHbI XUMUMW.

3aKOH MOCTOSIHCTBA COCTaBa BELLECTB MOJIEKY/ISPHOM CTPYKTYPbI.

3akoH ABOragpo 1 CneficTBUs UX Hero.

Mepuogunyeckuii 3akoH [./. MeHgeneesa

Meprognyecknii 3akoH B thopmynmposke .M. Mengeneesa.

CTpoeHuve aToma 1 nepuoguyeckunii 3akoH [.. MeHgeneesa.

CTpoeHMe 3/IEKTPOHHBIX 060/104EK aTOMOB 3/1EMEHTOB MaslbIX MEPUOAOB.
MoHsTVe 06 op6uTanax, S, P- u G- opbutanm.

MogenvpoBaHue NOCTPoeHMs MNeproanNYecKoin TabnmnLbl XMMUYECKNX 3N1IEMEHTOB.
KoHTponbHbIe paboTa Nel. OCHOBHbIE NMOHATWA U 3aKOHbI XUMUW.

Tema 1.2 CtpoeHue BelecTsa. Boga. PacTBopbl. DneKTpoanTnyecKasa amuccoumnanms

Tema 11
1 111
2 112
3. 113
4. 114
5. 115
6. 116
7. 117
8. 118
0. 1.1.9
100 1110
1L 1111
2 1112
13. 1113
14. 1.1.14
15. 121
122
16.
17. 123
18. 124
19. 125
20. 1.2.6

MOHHaa xumunyeckas cBs3b

MoHHasA CBA3b, KaK CBA3b MeXay KaTMoHaMW N aHWOHaMW 3a CHET 3/IEKTPOCTAaTUYECKOro
NPUTAXKEHNA

CaoiicTBa BeLleCcTB C MOHHbIM TUNOM KpMCTaﬂﬂMHeCKOM PeLleTKNn.

KoBaneHTHas XMMmn4yeckas CBA3b.

KpaTHOCTb KOBAJIEHTHO CBSI3U

MeTannmnyeckas CBA3b.
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KOMOUHMPOBaHHbI YPOK
KOMOGWHMPOBaHHbIA YPOK
KOMOGMHUPOBaHHbIA YPOK
KOMOWHMPOBaHHBI YpOK
KOMOVHVPOBAHHBIA YPOK

KOMOUHMPOBaHHbIN YPOK
KOMOVHVPOBaHHBIA YPOK

KOMGVHUPOBAHHbII YPOK
KOMGUWHVPOBaHHBIA YPOK
KOMGWHMPOBaHHBIN YPOK
KOMGWHWPOBaHHBIA YPOK
KOMG6VHUPOBaHHbIIA YPOK
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21.
22.
23.
24,
25.

26.

27.

28.
29.
30.

31

32.
33.

127
128
129
1.2.10
1211
1212

1.2.13
1214

1215
12.16

1.2.17

1.2.18
1219

ArperaTtHble COCTOSIHUS BELLIECTB 11 BOAOPOAHAs CBSI3b
UwcTble BELLECTBA U CMECH.

COMOreHHbIE 1 FeTepOreHHbIe CMECH.

[ycnepcHble CUCTEMBI.

JvcnepcHas (hasa 1 MCNepcroHHas cpesa.

Jla6opatopHast pabota Nel. [MpurotoBieHne CycneH3nn kapboHaTa KaibLuus B BOAE.

JlabopatopHasa pabota Ne2. TMonyuyeHue amynbCUM MOTOPHOIO Macha.
JlabopaTtopHas paboTta Ne3. O3HaKOM/EHME CO CBOMCTBaMM AVCMEPCHBIX CUCTEM.

Boga. Pactsopbl. PacTBopeHume.
MaccoBas 051 paCTBOPEHHOIO BELLECTBa.

MpakTnyeckas pabota Nel. MNpuroToBneHne pacTeopa 3afaHHON KOHLEHTpaummn»,

DNeKTPONMTNYECKAs AnccoLpalys.
OCHOBHbIE MOJOXKEHVISI TEOPUI 3NTEKTPONUTUYECKOI ANCCOLIMALIN.

Tema 1.3 Knaccupmkaums HeopraHUUeCKMX COeAMHEHNIA U X CBOMCTBA. XUMUUECKUE peakLmn

34.

35.

36.

37.

38.

39.

40.
41.

131
132

133

134
135

1.3.6

137

138

KucnoTsl 1 ux cBolicTBa
Na6opatopHasi padota Ned. VicnbiTaHue pacTBOPOB KUC/IOT MHAVKATOPaMMU.

JlabopaTtopHas paboTta Ne5. B3auMogeicTBme METa0B C KUCIOTaMK.

OCHOBaHUS 1 UX CBOIACTBA.

JlabopaTtopHasi pa6oTa Ne6. VcnbiTaHue pacTBOPOB LUEoYel MHAMKATOPaMMN.

JlabopaTtopHasi paboTta Ne7. B3ammogeincTeme LLEIOYeii C COMAMM.

JlabopaTopHasi paboTa Ne8. PasfnoxxeHne HepacTBOPMMbIX OCHOBaHWIA

Conm 1 nx cBoincTea

=

KOMOGVHMPOBaHHbII YPOK
KOMOGWHMPOBaHHbII YPOK
KOMGWHUPOBaHHbI YPOK
KOMOUHMPOBaHHbII YPOK
KOMOUHMPOBaHHBIA YPOK
3aKpernieHus n 00606LLEeHNSA
N3Y4YEHHOr 0

3aKpeneHus n 06006LLeHMS

N3YYEHHOr 0
3aKpensieHuns n 0600LLeHNSA

13y4eHHOro
KOMOUWHMPOBaHHBIA YPOK

KOMGWHMPOBaHHbI YPOK

3aKpenneHus n 00606LLEeHNSA

M3YYEHHOr 0
KOMG6VHMPOBaHHBIA YPOK

KOMBVHUPOBaHHBIA YPOK

KOMOWHMPOBaHHbIIi YPOK
3aKpensieHns 1 0606LLeHNs
M3Y4EHHOr 0

3aKpensieHnst 1 0606LeHNS
M3Y4EHHOr 0

KOMGBVHUPOBaHHBIA YPOK

3aKperieHus 1 0606LeHNs
N3YYEeHHOr o

3aKpenaeHns 1 06o6LLeHMA
N3yYeHHOro
3aKpenneHus 1 0606LLeHNs

N3Y4EHHOr0
KOMGWHUPOBaHHbI YPOK
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42.
43,
44,

45.
46.

47.

48.

49.
50.
51

52.

53.
54.

55.

56.

139

1.4.10
1411

14.12

14.13
1414

1.4.15

1.4.16

14.17
1.4.18

1419
1.4.20
1421

1.4.22

14.23

JlabopaTtopHas paboTa Ne9. B3aumogeiicTere conein ¢ MeTaniamm.
Conun v nx ceoCTBa.

JlabopaTtopHas paboTta NelO. BsammogeiicTBre conein apyr ¢ Lpyrom.
JlabopaTtopHas pa6oTa Nell. Maponm3 conein pasimyHoro Tuna.

OKcmnabl 1 UX CBOICTBA.
JlabopaTtopHas paboTta Nel2. BsaumogeiicTare KICNOT C OKCUAAMI METaSI/IOB.

JlabopatopHas paboTta Nel3. BaaumogeincTame KUCNOT C OCHOBAHUAMU.

JlabopaTtopHas paboTa Neld. BaaumogeiicTBre KUCIOT C COMSAMU.
Knaccugpmkaums XMMMUeCKUX peakLmii.

NabopatopHas paboTta Nel5. Peakuys 3ameLLeHWs Meau Xene3om B pacTBOpPe MeAHOro Kynopoca.
JlabopaTtopHas paboTta Nel6. Peakuuu, ngyLime c 06pa3oBaHMEM 0CafKa, rasa uam Bogpl.

CKOpOCTb XMMUYECKUX PeaKLAii

O6paTMOCTb XMMWNYECKNX PeaKLyiA.

Jla6opatopHas pa6ota Nel7. 3aBMCMMOCTb CKOPOCTM B3aVMOZEACTBMS CONAHOW KWUCMOTbI C
Na6opaTopHasi pa6oTta Nel8. 3aBMCMMOCTL CKOPOCTM B3aMOAEACTBUS LiiHKA C COMIIHOM KUCIOTOM
OT €e KOHLLEHTpauuu.

JlabopatopHas paboTta Nel9. 3aBCUMMOCTbL CKOPOCTU B3anmogeiicTeus okeunga megw (1) ¢ cepHoi
KMCOTOW OT TemrepaTypsl.

Tema 1.4 MeTaninibl N HEMeTaU/bI

57.
58.
59.
60.
61.
62.

63.

151
152
153
154
155
156
157

MeTannbl.

MeTannbl. O6LLme CBONCTBA

Pu3nyeckme CBOICTBA METaNN0B

XunMUYecKue CBOCTBA METaNN0B

MeTannorepmus.

O6Lupe cnocobbl NoyYeHUs MEeTassoB.

MpakTnyeckasn pabota No2. MonyyeHune, cobrpaHune 1 pacrno3HaBaHue rasos.

ol SN N

KOMGWHMPOBAaHHbIV YPOK

3aKpenneHuns v 0606LeHns
3aKpenneHns 1 0606LLeHNs
U3YYEHHOr 0
KOMOWHMPOBaHHBIA YPOK
KOMOUHMPOBaHHBIA YPOK

3akpenneHuns v 0606LLeHns

M3YYEHHOr0
3aKpenieHns 1 0606LLeHNs

M3YYEHHOr0
3aKpenneHus 1 0606LLeHns
M3YYEHHOr0

KOMOGWHMPOBaHHbII YPOK
3aKpenneHus 1 06o6LeHns
N3YYEHHOr0

3aKpeneHns 1 o606LLeHus
M3YYEHHOr 0

KOMOUHMPOBaHHbIIi YPOK
KOMOWHUPOBaHHBI YPOK
3aKpenneHus n 00606LLeHNs
N3YYEHHOr0

3aKpensieHns n 00606LLeHNs

M3YyYEHHOTI O

KOMOWHUPOBaHHbI YPOK

! it
KOMOWHMPOBaHHBIA YpOK
KOMOUWHMPOBaHHBIA YpoK
KOMOUWHMPOBaHHbII YPOK
KOMOWHMPOBaHHBIA YPOK

3akpenneHns 1 06o6LueHns
U3YYEHHOr 0
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64.
65.

66.

67.
68.

69.

70.

71

158
159

1510

1511

1512
1513

1514

1515

MoHATMe 0 MeTannyprum.
JlabopaTtopHasa paboTa Ne20. 3akanka 1 OTMyCK CTan.

JlabopaTopHas paboTta Ne21. O3HaKOM/IEHME CO CTPYKTYpamMm Ceporo 1 6efioro YyryHa.

Cnnasbl YEPHbIE N UBETHbIE.

JlabopaTopHasn paboTta Ne22. PacnosHaBaHve pyf enesa.
HemeTanbl. HemeTanibl — NpoCTble BELLECTBA.

3aBNCUMOCTb CBOICTB Fa/loreHoB OT MX MOJIOXKEHNS B nepmo,qmquKoﬁ cucrteme

MpakTuyeckasn paboTta Ne3. 3aBUCYMOCTb CBOWCTB Fa/IOr€HOB OT WX MOMOXEHWS B MEPUOANHECKON
cucTeme.

Pasgen 2. OpraHnyeckas XMmus.

Tema 2.1 OCHOBHbIe MOHSITUSI OPFraHWYECKOW XMMWU U TEOpWsI CTPOEHWUSI OPraHWYeCcKMX COeAVIHEHWIA.
YT NeBOAOPOAbI U UX NMPUPOLHbLIE UCTOUHUKU.

72.

73.
74.
75.
76.

7.

78.
79.

80.

81

82.

83.
84.

85.

211

2.1.2

213
214
215
2.16

2.1.7

2.1.8
2.1.9

2.1.10

2111

2.1.12
2.1.13
2.1.14

MpeaMeT OpraHNYECKOR XMMnK

Xnmnyeckoe CTPOEHME KaK NMopAaaoK COEANHEHNA aTOMOB B MOJIEKY/1bl MO Ba/IEHTHOCTW.

Teopust CTPOEHUSA OpraHUYecknx coeguHeHmnii A. M. bBytneposa
XvmMunyeckne GopmMy bl U MOLENN MOJEKYST B OPraHNYeCKol XM,
Knaccuukaums opraHuyeckmx BeLLECTB.

fomonoru n romonorus.

Knaccugmkaums peakumii B 0praHu4eckoit Xummn.

Peakuun 3amelLeHus.
Peakummn n3omepusalmu.

JlabopaTtopHas pabota Ne23. M3roToBneHne Moaeneli MONeKy 1 OpraHMYeCcKux BELLECTB.

ANKaHbl.

ANKEHbI.
[JueHbl 1 Kayuyku.
ANKVHBL.

43
22

[y

e

i

KOMOWHWPOBaHHBIV YPOK No/O

3aKpensieHma 1 0606LLeHNs

W3yUYeHHOro H /70 No/O
3aKpenneHms n 0606LLeHns

M3Y4EeHHOro 1111
KOMOGUHWMPOBaHHbIA YPOK /770 /0/0
3aKpensieHus n 0600LLeHMS 11 ]ilt>

KOMGWHWPOBaHHBIA YpoK

1al1E> []]]>

KOMGMHVPOBaHHLIN YPOK

3aKpensieHns 1 0606LLEeHNs

N3yUeHHOT 0 &/0
KOMBUHUPOBAHHBIN YPOK 6/// /111
KOMBMHMPOBaHHbIN YPOK cl/ll I/l
KOMGMHMPOBaHHbIN YPOK w / No//
KOMGUHMPOBaHHbIN YPOK m /!l 1]
KOMOWHMPOBaHHbIN YPOK N~/ & //
KOMOWHWPOBAHHBIA YPOK /"m// T ./
KOMOWHMPOBaHHbIA YPOK X /] nll
KOMGUHMPOBaHHbI YPOK aA///
KOMOWHMPOBaHHbIIi YPOK

P yp M/ MI/f
3aKpen/ieHns 1 0606LLeHNA
WN3y4EHHOrO no.u &Il
KOMGUHMPOBaHHbI YPOK n/i PI/t
KOMBMHMPOBaHHbI YPOK X ./2 06/N1
KOMGVHMPOBaHHbIV YPOK M ./N

KOMGWHMPOBaHHBIA YPOK
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MeXKKnaccoBasi 30MepHst C aKaieHamu.

ApeHbl.

MprmMeHeHWe 6eH30/1a HA OCHOBE CBOIACTB.
MpYPOAHbIE UCTOYHWKM YTIEBOAOPOS0B

MeperoHka He(hTn. HedyTenpoayKTbl.

JlabopaTopHast pabota Ne24. O3HakOMEHWE C KOMNEKUuein 06pasuoB HehTM U NPOAYKTOB ee
nepepaboTku.

JlabopaTtopHas pabota Ne 25. O3HaKOM/IEHME C KOMMEKUMEN Kay4yKOB 1 06pa3uaMu U3gennin u3
pesuHbl.

KoHTponbHas pa6ota No2. OCHOBHble MOHATWUS OPraHWYECKON XUMWM W Teopus CTPOeHWs
OpraHM4ecKnX COeaUHEHMIA.

Tema 12 Kwucrnopoacogepxxallime opraHUYeckme COearHeHus. A30Tcofepykallme OpraHM4YecKkne COeanHeHMs,

g6. 2.1.15

2.1.16
87.

88. 2.1.17

2.1.18
89.

90. 2.1.19

2.1.20
91.

2.1.21
92.

2.1.22
93.
Monsamepobl
94. 221
95, 2.2.2

223
96.

97. 224
08, 225
99. 226

2.2.7
100.

101, 228

2.2.9
102.

2.2.10
103.

CnupTsl

AJIKOro/IM3M, ero nocnescTena Ang opraHn3mMa YesioBeka v npeaynpexaeHue.

JlabopaTtopHas pa6oTa Ne 26. PacTBOpeHuWe IMLepuHa B BOAE W B3aUMOZENCTBIE C TMAPOKCUL0M
meaun (1.

deHorn.

Anbgernapl.

KapboHOBble KMUCNOTbI.
Na6opaTtopHasn pa6oTa Ne27. CBoIACTBa YKCYCHOI KUCNOTbI, 0OLLUME CO CBOMCTBAMM MUHEPasbHbIX
KMCNOT.

CroxHble 3qmpbl 1 KAPBI.

JlabopaTopHaa paboTa Ne 28. [Joka3aTeNibCTBO HEMPeAebHOro XapakTepa XXUAKOro Xupa.

JlabopaTopHas paboTa Ne 29. BaavmogeincTayre r1H0KO3bl 1 Caxapo3bl C FTMAPOKCUaom meau (11).

21

KOMGUWHVPOBaHHbI YpoK

KOMGUHMPOBaHHbI YpoK

KOMGWHMPOBaHHbIA YPOK
KOMGUHMPOBAHHBIN YPOK

KOMOGVHMPOBaHHBIIi YPOK
3aKpensieHna 1 0606LLeHNs
N3YYEHHOT 0

3aKPEn/eHNs U 060BLLEHMS
3y4YEHHOT 0

YPOK KOHTPO/IA U Koppekumn 3YH,

KOHTpPO/bHasA paboTta

KOMGWHVPOBaHHBIA YPOK
KOMGWHVPOBaHHbIA YPOK

3aKpenseHus 1 0606LLeHns
N3YYEHHOI 0

KOMOWHMPOBaHHbI YPOK
KOMOWHVPOBaHHBIIi YPOK

KOMGWHMPOBaHHbIA YPOK
3aKpenseHns 1 0606LLeHNs

N3y4eHHOr o
KOMOWHMPOBaHHbIA YPOK
3aKpensieHna 1 0606LeHNs
N3YYEHHOr 0

3aKpeneHns 1 0606LLEeHNS
M3Y4EHHOro
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104.

105.
106.

107.

108.

100.
Mo.
111,

112,

113.

114.
nToOro

2211

2.2.12
2.2.13

2.2.14
2.2.15

2.2.16

2.2.17
2.2.18

2.2.19
2.2.20
2221

JlabopatopHas paboTta Ne30. KauecTBeHHast peakums Ha Kpaxmarn.

AMWHOKUCOTbI.

Benkn
JlabopaTtopHan paboTta Ne3l. PactBopeHue 6enKoB B BOZE.

JabopaTopHasa paboTta Ne 32. O6Hapy»xeHue 6eNKOB B MOJIOKE U MSICHOM 6y bOHe.

JlabopaTtopHas pa6oTta Ne 33. [eHaTypauysi pacTBopa 6efika KypyuHOro siiua cnmpTom,
pacTBOpamMu COMeii TSXKENbIX METANIOB M NPW HarpeBaHN.

Monumepsl. MnacTMaccsl.

MpakTuueckast pa6oTa Nod. PelueHue 3KCMEPUMEHTANbHLIX 33734  HA  UAEHTU(MKALMIO
OpraHNYeCcKUX COEAVHEHMIA.

BonokHa, nx Knaccumkauus.
MpakTunyeckasa pabota Ne5. Pacno3HaBaHWe MiacTMacc MU BO/IOKOH.
[wnhdepeHUMpoBaHHbIii 3a4eT MO Kypey «XUMKsi»

114

3aKpensieHns 1 0606LLeHNs
N3YYEHHOI 0

KOMOWHVPOBAHHBIA YPOK
KOMGVHMPOBaHHbIA YpOK

3aKpensieHns 1 0606LLEeHNS
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3aKpensieHns 1 06006LLEeHNS
13y4EeHHOr0
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13y4YeHHOro
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3aKPEN/IEHNs 1 060BLLEHMS
13y4YEHHOT O
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3aKpeneHns 1 o606LLeHNs
KOHTpO/b 3HaHW 1 ymMeHWiA
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