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HosicHuTeIbHAS 3aNIHCKA

PaGowas mnporpamma mo ydyeOHOMY mpeaMeTy «Xumus» (YriayOJIeHHBIH YpPOBEHB)
npeameTHoil obmactu «EcrecTBeHHBIE Hayku» paspaboTaHa mist oOydenus ydammuxcs 10-11
kiaccoB MAOVY «JIuueir HaponHoi aumiomarum» I. CblIKThIBKapa (nayee suuei). Pabouas
nporpaMma pa3zpaboTaHa B cooTBeTCTBUU ¢ DenepanbHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
craggaproM (mamee P®I'OC COO) cpeanero oOmiero o0pa3oBaHUs, C Y4ETOM OCHOBHBIX
HaIpaBJIEHUH MPOrpaMM, BKIIOUEHHBIX B cTpyKkTypy B OOII COO nunes; ¢ yuetom IlpumepHoii
IporpaMMbl 10 XMMHH, B COOTBETCTBUU ¢ [lonmoxenmem o pabodeid mporpamme ydeOHOTO
IpenMeTa, yIBepkKAeHHbIM npukazoM MAOY «Jluneit HapoaHoi aumiomatun» I. ChIKThIBKapa
Ne 88-O/] ot 31 aBrycra 2020 r.

B nmporpammy BKIIOYEHO cojepxaHue Kypca, npenactaBieHHoe B IIpumepnoir OOIIL
COO, onmobpenHoi peltieHueM  y4eOHO-METOJMYECKOTO0 OOBEIUHEHHS TI0 OOIIeMy
ob6pazoBanuto (mpoToko oT 28 utons 2016r. Ne 2/16-3).

[TocnenoBarenbHOCTh U3Y4YE€HHs Y4eOHOTO MaTepuana ompenenserca coaepxanuem Y MK
aBTopoB B. B. Epemun, H. E. Ky3pmenxo.

[Ipu peanmmzanuu  001IE00pa30BATENHHOM MPOTPAMMBI  UCIIOJIB3YIOTCS  Pa3IMYHbBIC
o0Opa3oBaTesibHbI€ TEXHOJIOTHH, B TOM YHCJE TUCTAHIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJOTHUHU,
AIIEKTPOHHOE 00yUYEeHHeE.

N3ydyenne xuMuu Ha yriayOJIEeHHOM YPOBHE MpEIrojiaraeT MOJHOE OCBOEHHE 0a30BOro
Kypca U BKJIIOYAET pacliupeHre MPeIMETHBIX pe3yIbTaTOB U COJIEpKaHus, ODUEHTUPOBAHHOE Ha
MOJArOTOBKY K IOCIENyIoUeMy IpopeccCnOHAIbHOMY 00pa30BaHUIO; Pa3BUTHE MHANBUIYaIbHBIX
CcrocoOHOCTEN 00yJaronuxcsi myTemM 0oJiee TITyOOKOTO, YeM 3TO MpeaycMaTpuBaeTcs 0a30BbIM
KypCOM, OCBOEHHUSI OCHOB HayK, CUCTEMaTHUYECKUX 3HAHUN; yMEHHUE NPUMEHSTH MOJy4YeHHbIE
3HAaHUS A pEIICHUs MNPAKTHYECKUX M Y4eOHO-HCCIIEZOBATENbCKUX 3aJad B H3MEHEHHOM,
HECTaHIAPTHOM CUTyallMM; YMEHHE CHCTEMaTU3MpOBaTh M 0OOOIIATH MOJyYEHHbIE 3HAHMSL
N3yuenune npeamera Ha YriayOJIEHHOM YpOBHE I03BOJIAE€T C(HOPMHUPOBATh Yy OOydarOUIMXCs
YMEHUE aHaJIM3UpOBaTh, IPOTHO3MPOBATH M OLEHHUBATH C MO3UIMU  HKOJOIMUECKOU
0€30I1aCHOCTH MOCIEACTBUSA OBITOBOM M MPOU3BOACTBEHHOMN JEATENbHOCTH YEJIOBEKA, CBA3aHHON
C MOJIy4YeHHEM, IPUMEHEHHUEM U NIepepabOTKOI BElIeCTB.

N3yuenne npeamera «XuMHsS» B 4YacTH (OPMHUPOBaHUS y OOy4aroIUXCs HAYYHOTO
MHUPOBO33PEHUS, OCBOCHHUS OOIEHAYYHBIX METOJOB IIO3HAHUS, a TaKXKe MPAKTUYECKOTro
IIPUMEHEHMsI HayYHbIX 3HAaHUH OCHOBAHO Ha MEXIPEIMETHBIX CBS35AX C IpeaMeTamu obiacteit
€CTECTBEHHbIX, MAaTEMAaTHUECKUX U TYMaHUTAPHbIX HAYK.

[IporpamMma yuuTBIBa€T BO3MOKHOCTb IIOJYYEHHUS 3HAaHMH, B TOM 4HCIE Yepe3
IIPAKTUYECKYIO JIeSITEIbHOCTh. B iporpaMmMe coiepKuTcsi IpUMEpPHBI MepeueHb MPAKTUYeCKUX
pabor.

[IpenmeTHble  pe3yabTaTbl  OCBOEHHMS — oOpa3zoBaTenbHOM — mporpammbl  "Xwumus"
(yrmyOuieHHBIH YypOBEHb) - TpeOOBaHUS K MPEAMETHBIM pe3yibTaTaM OCBOEHUS YIIyOJIE€HHOIO
Kypca XMMHH BKJIIOYAIOT TpeOOBaHUS K Pe3yJbTaTaM OCBOEHHsI 0a30BOTO Kypca:

1) chopMUpPOBAaHHOCTD MPEICTABICHUI O MECTE XUMHUH B COBPEMEHHOM HaydyHOW KapTHHE
MUPa; TOHUMaHUE POJIM XUMHUU B (POPMUPOBAHUM KPYTro3opa U (GyHKLIHOHAIBHON IPaMOTHOCTH
YeJioBeKa JUI PEeLIeHNs TPAKTUYECKUX 3a/1a4;

2) BiaJeHHE OCHOBONOJArarollMMH XUMHUYECKUMH TOHSATHUSAMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I0JIb30BaHHE XUMUYECKON TEPMHUHOJIOTHEH U CUMBOJIMKOM;

3) BiIajeHUE OCHOBHBIMH METOJAMU HAyYHOI'O TO3HAHMS, HCIOJb3YEeMbIMH B XHUMMH:



HaOIfOJIeHUE, OINHCaHWue, W3MEPEHHE, OJKCIEPUMEHT; YMEHHE o00padaThiBaTh, OOBSICHATH
pe3yNbTaThl IPOBEJCHHBIX OIMBITOB U JENIaTh BBHIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSITH
METO/IbI IO3HAHUS TIPH PEIICHUY MPAKTHUECKUX 3a/1a4;

4) copMUPOBAHHOCTH YMECHUS aBaTh KOJMYSCTBEHHBIE OIICHKH U MPOBOJUTEH PACUETHI 110
XUMHYECKUM (HOpPMYJIaM U ypaBHEHUSIM;

5) BiIajcHHWE TMpaBUIAMH TEXHUKHA OE30MAaCHOCTH MPU HCIOJIb30BAHUU XHUMHUYCCKUX
BEIIIECTB;

6) CcPOpPMUPOBAHHOCTh COOCTBEHHOW TIO3UIMH IO OTHOIICHHIO K XHMHYECKOU
nH(OPMALIUH, TIOTyIaeMON U3 Pa3HBIX HCTOYHHUKOB;

7) s oOydarommxcs ¢ OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBSI  OBJIAJICHHE
OCHOBHBIMH JIOCTYITHBIMU METOJIaMU HAYIHOT'O ITO3HAHUS;

U IOTNIOJITHUTEJILHO OTPAKAIOT:

1) chopMupoBaHHOCTH CHUCTEMBI 3HAHM 00 OOMIMX XUMHUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TCOPHUSIX;

2) chopMUPOBAHHOCTh YMEHUHN HCCIEAOBATh CBOMCTBA HEOPTAHMYECKUX U OPraHUYECKUX
BEIIECTB, OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYCCKHX pEakKIni, IMPOTHO3UPOBATH
BO3MOYHOCTB X OCYIIIECTBIICHUS;

3) BiajieHUE YMEHUSMH BBIJBUTATH THUIIOTE3BI HA OCHOBE 3HAHWUH O COCTaBe, CTPOCHUH
BEIECTBA U OCHOBHBIX XMMHYECKHUX 3aKOHAX, MPOBEPITHh MX IKCIECPHUMEHTAILHO, (GopMyIupys
1eJTb UCCIICIOBAHHS,

4) BrnajeHWe METOJaMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUSA W IPOBEACHUS XUMHYECKHX
AKCIIEPUMEHTOB C COOJIIOJICHUEM TMpaBUil Oe30macHON PabOThI ¢ BEIIECTBAMHU W JTaOOPATOPHBIM
o0opynoBaHueM; cOPMUPOBAHHOCTh YMEHUN OIKCAHUS, aHAJIN3a U OLIEHKH JOCTOBEPHOCTH
MOJIyYE€HHOTO pe3yJbTaTa;

5) chopMUPOBAHHOCTh YMEHHI MPOTHO3UPOBATH, aHATM3UPOBATh M OIEHUBATH C TIO3UIUI
9KOJIOTMYECKON O€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOW NEATEIbHOCTH
4eJl0BeKa, CBA3aHHOM C MepepaboTKOM BEIIEeCTB.

JlanHasi mporpaMMa KOHKPETHU3UPYET COJep)KaHUE MPEeIMETHBIX TeM, JIaeT paclpelieliecHue
y4eOHBIX YacOB U MOCJEI0BATEIbHOCTh U3YUCHUS TEM, Pa3/IesioB yueOHOTO IpeaMeTa.

CornacHo yueOHoMy muaHy OCHOBHON 00pa30oBaTENbHON MPOrpaMMBbl CpPEIHEro OoOLIero
oOpa3oBaHus JHlles IpeaIycMOTpeHo 1o 3 HenenbHbIX 4Yaca B 10,11 kimaccax, Bcero KOJIMYECTBO
gacoB B 00beMe 208 yacos. Pacripenenenue yueOHOro BpeMeHH 10 ToAaM 00y4eHHUS:

Kmacce KogngecTBO 4acoB O01mee KOJIHYECTBO YACOB
B HeJeJII0 B ToJ
10 kmacc 3 104
11 kmacc 3 104
Bcero 3 208




1. TlnaHupyemble pe3yJbTaThl OCBOEHHS Y4eOHOro npeaMera « XuMus»
1) Jluunocmuvie pesynvmamel 6 cghepe omuowleHull obyuaowuxcs K cebe, K c80emy
300p08b10, K NOZHAHUIO CeOsL:
— OpHUEHTAIM 00YJAIOIIUXCSI Ha JOCTHIKCHHE JTMYHOTO CUACThS, PEAM3aIlUI0 MO3UTHBHBIX
KU3HCHHBIX TIEPCIIEKTUB, WHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPECIICHUIO, CIOCOOHOCTh CTAaBUTH IEJIM U CTPOUTH KU3HCHHBIC TIJIAHbL;
— TOTOBHOCTh M CIOCOOHOCTh OOECTIEYHTh ce0e M CBOMM OJM3KUM JOCTOMHYIO KH3Hb B
MPOLECCE CAMOCTOSATEbHOM, TBOPYECKOW U OTBETCTBEHHOM IESITEIBHOCTH;
— TOTOBHOCTh M CIIOCOOHOCTh OOYYAOIIMXCS K OTCTAaWBAHUIO JIMYHOTO JIOCTOWHCTBA,
COOCTBEHHOTO MHEHHUSI, TOTOBHOCTh U CIIOCOOHOCThH BBIPa0ATHIBaTh COOCTBEHHYIO MO3UIIMIO TIO
OTHOIICHHUIO K OOIIECTBEHHO-TTOJIUTHICCKIM COOBITHSIM TIPOIIJIOTO W HACTOSIIET0 Ha OCHOBE
OCO3HAHUS U OCMBICJICHUSI UCTOPHH, TyXOBHBIX IICHHOCTEH U JOCTHKCHHI HAIICH CTPAHBI;
— TOTOBHOCTh M CIIOCOOHOCTH OOYYAOIIMUXCSI K CAMOPA3BUTHIO U CAMOBOCITMTAHUIO B
COOTBETCTBUHU C OOIICUCITIOBEUSCKUMHU IIEHHOCTSAMH M HJcalaMU TPAKIAHCKOTO OOIIeCcTBa,
MOTPEeOHOCTh B (PU3MUYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATUSAX CIIOPTHBHO-03/I0POBHTEILHOM
JESITeIbHOCTBIO;
— MPUHATHE W pean3aIiis IIEHHOCTEH 3I0pOBOTO M 0€301acHOTo 00pa3a Ku3HHU, OepekHOE,
OTBETCTBEHHOE W  KOMIICTCHTHOE OTHOIICHWE K COOCTBEHHOMY  (DU3HYECKOMY M
TICUXOJIOTHYECKOMY 3/I0POBBIO;
—  HENPHATHE BPEIAHBIX MPUBBIUEK: KYPECHHUS, YITOTPEOICHHUS aJTKOTOJISI, HAPKOTHKOB.
2) Jluunocmmuoie pesynbmamol 8 cpepe omuoutenuii ooyuaiowuxcs k Poccuu xax k Pooune
(Omeuecmsy):
—  YBaXXEHHE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Niepe] PouHOM, Top10CcTH 3a CBOM
Kpaii, cBoro PoniMHy, mpomuioe U HacToAlee MHOTOHAIIMOHAIBLHOTO Hapoia Poccuu, yBaxkeHue kK
roCyJIapCTBEHHBIM CUMBOJIaM (rep0O, diar, ruMH);
— (hopMHpoBaHHE YBaXEHHS K PYCCKOMY SI3bIKY KaK FOCYAapCTBEHHOMY s3bIKY Poccuiickoit
Oenepanuu, SBISIONIEMYCS OCHOBOM POCCHUHCKON HISHTHYHOCTH U TJaBHBIM (DakTOpoM
HAI[MOHAJILHOTO CaMOOTIPEICTICHHUSI.
3) Jluunocmmuoie pezyibmamol 6 cghepe omHoueHull 06yHarOWUXCsL K 3aKOHY, 20Cy0apcmay u
K 2pasicoOancKkomy oouecmay:
— IPaXIaHCTBEHHOCTb, T'Pa)XXJAAHCKAsl MO3UIMS aKTUBHOTO M OTBETCTBEHHOTO 4JICHA
pOCCHIiCKOTO O0OIIECTBa, OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE TMpaBa U OOS3aHHOCTH,
YBXKAWOIIET0 3aKOH M MPaBOMOPSIOK, OCO3HAHHO TMPUHUMAIOUIETO  TPaJAWIIMOHHBIE
HAI[MOHANIbHBIE M OOIIeYeNoOBeYeCKe TYMaHHUCTHMYECKME U JIEMOKPATUYECKHUE LIEHHOCTH,
TOTOBOTO K YYaCTHIO B O0IIIECTBEHHOM KU3HU;
— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAayKH U
OOIIECTBEHHON TMPaKTUKHU, OCHOBAaHHOE Ha JUANOre KyIbTyp, a TaKke pa3iuuHbIX (hopm
0OIIECTBEHHOTO CO3HAHMS, 0CO3HAHHUE CBOET0 MECTa B MOJUKYILTYPHOM MHUPE;
— TOTOBHOCTh OOYYalOIIUXCSd K KOHCTPYKTMBHOMY YYacTHUIO B TNPHUHSATUU PEIICHUIA,
3aTparuBarOIMX WX MpaBa U WHTEPECHI, B TOM YHCIE B Pa3NUYHBIX (OopMax OOIIEeCTBEHHOMN
CaMOOpraHU3alli|, CAaMOYITPABJICHUS, OOIIECTBEHHO 3HAYMMOM JeSITENEHOCTH.
4) Jluunocmuvle pezynbmamul 8 cghepe OMHOULEHUI 0OYYAIOWUXCSL K OKPYIHCAIOWEMY MUPY,
HCUBOU NPUPOOE, XYOOHCECMBEHHOU KYIbMYpe:
—  MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTHU
HAayKH, TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIIAJICHHE JIOCTOBEPHOU



uHpopmanuend 0 MEepPeIOBBIX JOCTHKCHHUSIX U OTKPBITUSX MHUPOBOW M OTCUYECTBEHHOUW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIECTBa;
— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIIE CaMO0Opa3oBaHUIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO YCTEIIHON NMPOGECCHOHAIBHOM U 00IIIECTBEHHOM e TEIbHOCTH;
—  JKOJIOTHYECKas KyJIbTypa, OepeKHOE OTHOIICHHS K POJHOMN 3eMJIe, TPUPOJTHBIM O0TaTcTBaM
Poccun m mmpa; moHMMAaHWE BIMSHUS COIMAIBLHO-IKOHOMHYECKUX IPOIIECCOB HA COCTOSIHHC
MPUPOJHON M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTh 33 COCTOSHHUE TPUPOJTHBIX PECypPCOB;
YMEHHSI W HaBBIKA Pa3yMHOIO IMPHUPOIOIOJB30BAHUS, HETEPIIMMOE OTHOIICHUE K JCUCTBHSIM,
MIPUHOCSIIUM BpPeJ] 3KOJIOTUH; TIPUOOPETEHHE OTIBITa 3KOJIOTO-HANPABICHHOH JIESITeIbHOCTH;
— ACTETHYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K ICTETUYECKOMY OOYCTPOHUCTBY
cOOCTBEHHOTO OBITA.

5) Jluunocmuule pesyromamol 6 chepe ommHouwieHus odyuaowuxcs Kk mpyoy, 6 cgepe

COYUANLHO-IKOHOMULECKUX OMHOUEHULL:

- OCO3HaHHBIN BBIOOP Oymymiei nmpodeccun Kak MyTh U CIIOCO0 peanm3aniui COOCTBEHHBIX
KU3HEHHBIX TIAHOB;
- TOTOBHOCTh OOYYAIOIIUXCS K TPYAOBOH MPOQPECCHOHATBHON NEATEIHHOCTH KakK K
BO3MOXHOCTH  y4aCTHsl B  PEIICHWM  JIMYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX TPOOIEM;
— MOTPEOHOCTh TPYIUTHCS, YBAXKEHUE K TPYAY U JIIOJAIM TPYAA, TPYAOBBIM JOCTHKECHUSM,
N00OpOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOLIEHHWE K pa3HbIM BHJAAM TPYAOBOI
NeSITeIbHOCTH.

6) Jluunocmuoie pesyromamol 6 chepe PUIUUECKO20, NCUXONOSUUECKO20, COYUATLLHO20 U

akademuyecko2o 61a20nonydus 06y4arouuUxcs:

—  (uzmyeckoe, YMOIMOHATILHO-TICUX0JIOTHYECKOE, COIMAIbHOE 0J1aronoyurne 00y4Jaroniuxcs
B OKU3HM O00pa30BaTeIbHOM  OpraHu3alUM, OINYyIIEHHWE JEeTbMU  O€30MacCHOCTH U
MICUXO0JIOTHYeCKOro koMmdopra, HHPOPMAIMOHHOM 6€301aCHOCTH.
Ilnanupyemoie memanpeomemmusie pe3yibmamol 0C60eHUA YUeOH020 npeomema « Xumusay Ha
Y2lIyO1eHHOM YPOBHe
1. Peeynsamuenvle yHUBepcaibhvle yuebHbvle Oeticmaus
Buinyckuux nayuumes:
— CaMOCTOSITENIbHO OMpEAENsATh LEIH, CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a/layd B
00pa30BaTeNbHON IEATEIBHOCTH U dKU3HEHHBIX CUTYAIIHSIX;
— OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U APYrUe HeMaTepHallbHbIe PeCypchl, HEOOX0UMbIE
JUIS TOCTUYKEHUS TIOCTaBJICHHOMN paHee 11eNu;
— COMNOCTAaBIATh UMEIOIIHNECS BOZMOKHOCTH M HEOOXOIUMBIE JUIS JOCTHKESHHUSI LIETTH PECYPCHI;
— OpraHu3oBbBaTh A(G(GEKTUBHBIA TMOUCK PECYpCOB, HEOOXOMUMBIX I JOCTHXKEHUS
MTOCTABJICHHOM 11€7TN; — OTpeIesITh HECKOJIBKO MyTei JOCTHKEHUS TIOCTAaBICHHOH 11eIH;
— BBIOMPATh ONTHUMAJIBHBIN MYyTh AOCTHXKEHHSI 1IETH C y4eToM 3(PEeKTUBHOCTH pacxoI0BaHUs
PECYPCOB U OCHOBBIBAsICh HA COOOPaKEHUAX 3TUKHU U MOPAJIH;
— 3a/1aBaTh MapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOKHO OIPEAEIUTh, YTO IENIb JOCTUTHYTA;
— COMOCTAaBIATh MOJTYYCHHBIN pe3ynbTaT AesITeNLHOCTH C TIOCTABICHHOW 3apaHee 1eTbIo;
— OIIEHUBATh TOCTEACTBUS JOCTHXKEHUSI MOCTABICHHOW ILIETH B JAEATEIHbHOCTH, COOCTBEHHOU
KU3HU U )KU3HHU OKPYKAIOIIHX JIFOIEH.



2. [lo3nasamenvHule yHugepcanbHole yuebHbie Oeucmeusl
Buinycknux nayuumcs:
— KPUTHYECKH OIICHUBATh U HHTEPIPETHUPOBATh HHPOPMALIUIO C PA3HBIX MMO3UIIHIA;
— pacro3HaBaTh U PUKCUPOBATH MPOTUBOPEUHS B MHPOPMALMOHHBIX HCTOUHUKAX;
— HCIOJIb30BaTh pa3jIMYHbIE MOJEIBbHO-CXEMAaTHUUECKUE CpeACTBa JUIsl IPEACTaBICHUS
BBISIBJICHHBIX B UH(POPMALIMOHHBIX UICTOYHUKAX IIPOTUBOPEUMIL;
— OCYILECTBIISATh Pa3BEPHYTHIN HH(POPMAITOHHBIN TTOUCK

U CTaBUTb HA €r0 OCHOBE HOBbIE (YueOHbIE U TIO3HABATEIbHBIC) 3a]a4H;
— WCKaTh U HAXOJUTh 0000IIEHHBIE CIOCOOBI pelIeHHS 3a/1ay;
— MPUBOJUTH KPUTUYECKHE apryMEHThl KaK B OTHOIIEHMHM COOCTBEHHOIO CY)XKJEHHS, TaK U B
OTHOIIIEHUH JICUCTBUN U CYKAEHUW IPYroro;
— aHaJIM3UPOBaTh U MPeoOpPa30BbIBATh IPOOIEMHO-TIPOTUBOPEUHBBIE CUTYAIUH;

— BBIXOJIUTh 32 pPaMKU Y4eOHOro mIpeaMeTa W OCYLIECTBIISATH IEJIEHAIIPaBIECHHBIM MOUCK
BO3MOYHOCTH IIHPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBHUS;
— BBICTPAaUBATh WHAMBHUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPaHUYEHUS CO
CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OTPAaHUUEHUS;
— MEHSTh U yAEePKUBATh pa3Hble MO3UINH B IO3HABATEIbHON JIEATEIBHOCTH (OBITh YUEHUKOM U
yuuteneMm; (GopMyIupoBaTh 00pa30BaTEIbHBIA 3alpoc M BBINOJHATH KOHCYJIbTaTHBHBIE
(GYHKIMM CaMOCTOATEIbHO; CTaBUTh IMpoOieMy M paboTaTh Haj €€ PEHIeHHEM; YIpPaBIIsTh
COBMECTHOM M03HABATENIbHON JEATEIBHOCTBIO U TIOAUUHATHCS).
3. KommynuxkamusHvle ynueepcanvHuvle yuebnvie 0eticmeusl
Buinycknux nayuumecs:
— OCYILECTBJIATh AEJIOBYI0 KOMMYHHKALIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3pOCIBIMH (KaK
BHYTpH 00pa30BaTeIbHOM OpraHu3allii, TaK U 3a €e MpeAesiaMH);
— IPU OCYLIECTBJIEHUM TIPYNIOBOH pabOThl ObITh KaK PYKOBOJAUTENIEM, TaK U UJIEHOM
IIPOEKTHOH KOMaH/Abl B pa3HbIX pOJSIX (T€HepaTOpoM MJeil, KPUTUKOM, HCIIOJHUTEEM,
MPE3EHTYIOLUM U T. [1.);
— Pa3BEpHYTO, JIOTUYHO M TOYHO M3J1araTh CBOI TOUKY 3PEHHs C MUCIIOJIb30BAaHUEM aJ€KBAaTHBIX
(YCTHBIX ¥ IUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;
— pacno3HaBaTh KOH(IMKTOr€HHbIE CUTYallUH U NPEJOTBpaliaTh KOHPIUKTHI 0 UX aKTUBHOM
hasmr;
— KOOPJIMHUPOBATh U BBINOJHATh PabOTy B YCIOBMSIX BUPTYaJIbHOI'O B3auMMOJEHCTBMS (WU
COYETaHUs PEANbHOTO U BUPTYAJIbHOTO);
— COIJVIacOBBIBAaTh MO3UIMM WIEHOB KOMaHJbl B Ipouecce padOThl HajJ OOLIMM
IPOIYKTOM/pELICHUEM;
— NPEJCTaBIATh MyOJINYHO PE3yJIbTaThl HHIUBUAYaIbHON

U TPYIIIOBOM IEATENBHOCTH, KaK NIEPE]] 3HAKOMOM, TaK U Mepe HE3HAKOMOH ayAUTOPHEH;
— noaOupaTh MapTHEPOB JUIS JIEJIOBOM KOMMYHHMKAllMM, HCXOAs M3 COOOpakeHHi
pE3yJIBbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMITATH;
— BOCIIPUHUMATh KPUTHYECKUE 3aMeUaHMsl KaK pecypc COOCTBEHHOTO Pa3BUTHS;
— TOYHO U €MKO (OpPMYJIMPOBATh KaK KPUTUYECKUE, TaK U OJ0OpPUTEIbHBIE 3aMEUaHus B aJipec
Jpyrux Jojeil B pamMKax JeloBOH M 00pa30BaTesIbHOM KOMMYHMKALMU, H30eras MpH 3TOM
JIMYHOCTHBIX OLIEHOUYHBIX CY)KJIEHUH.



Ilnanupyemoie npedmemmuvie pes3ynvmamosl 0C60€HUA yUeOHO20 npeomema «Xumus» Ha
YelyO1eHHOM YpOBHe

B pesyabrare m3ydeHusi y4eOHOro mpeamera «XuMHSI» HAa YPOBHe CpelHero oouero
o0pa3oBaHus BbINYCKHUK HA YIJIy0JIeHHOM YPOBHE HAYYMTCH:

— packpbIBaTh Ha MPUMEpax PoJjb XUMHUHU B (POPMUPOBAHMM COBPEMEHHON HAYYHOH KapTHUHBI
MHpa U B INPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA, B3aUMOCBSI3b MEXIYy XUMHUEH U APYyruMu
€CTECTBEHHBIMU HayKaMU;

— CONOCTABJIATh UICTOPUUECKNUE BEXH PA3BUTHS XUMHUHU

C UCTOPUYECKUMU NEPUOAAMU Pa3BUTHUSI IPOMBILUIEHHOCTH U HAyKH JUISl IPOBEACHUS aHAIM3a
COCTOSIHMS, ITyTE€ pa3BUTHsI HAYKH U TEXHOJIOTUH;

— aHaJM3UpPOBATh COCTAB, CTPOCHHUE M CBOMCTBA BEIECTB, MPUMEHSS IMOJIOKEHUS OCHOBHBIX
XMUMHMUYECKUX TEOpPUH: XMMHUYECKOTO CTPOEHHUs opraHuueckux coenumHeHudt A. M. Byrtieposa,
CTpPOEHHUSI aTOMa, XUMUYECKOM CBSI3U, JEKTPOIUTUUECKON AUCCOLMAIMK KUCIOT, OCHOBAaHUN U
COJIeH, a TaK)Ke YCTaHaBIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX/1Y CBOIICTBAMM BEILLIECTBA U
€ro COCTaBOM U CTPOEHUEM;

— TPHUMEHATH MpaBUjia CUCTEMATHYECKOM MEXJIyHapOJIHON HOMEHKJIAaTyphl Kak CpelacTBa
pa3nuyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTAaBY M CTPOCHUIO;

— COCTaBJIATh MOJIEKYJIIPHBIE U CTPYKTYpHbIE (OPMYJbl HEOPraHMYECKUX M OPraHU4eCKHX
BEIIECTB Kak HOCHUTeNed HHPOpMalMM O CTPOGHMHM BEIIECTBA, €ro CBOMCTBAaX U
MIPUHA/IICKHOCTH K OIPENIETICHHOMY KJIaCCy COeIMHEHU;

— OOBACHATH MPUPOY U CHOCOOBI 00pa30BaHUsI XUMHYECKON CBSI3HM: KOBAJICHTHOU (TIOJISIPHOM,
HETIOJISIPHOW), HMOHHOM, METaJUTMYeCKOW, BOJOPOJHOW C IEIBbI0 OMPEICICHHUS XUMUYECKON
AKTUBHOCTH BEIL[ECTB;

— XapaKTepu30BaTh (PU3UYECKHE CBOWCTBA HEOPraHMYECKUX M OPraHWYECKUX BELIECTB U
YCTaHaBIMBATh 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTALTMYECKON
pelIeTKH;

— XapakTepHu30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XMMHUYECKHX CBOICTB IMPOCTHIX BEILECTB,
BOJIOPOJIHBIX COEAMHEHUI, BHICIIUX OKCUIOB U THIPOKCHUIIOB;

— TPUBOJUTH MPUMEPbl XHUMHUYECKUX pPEaKIMH, PAaCKPBIBAIOIIUX XapaKTepHble XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX U OPTraHMYECKHX BEUIECTB H3YYEHHBIX KIACCOB C IENbI0 HX
uaeHTUPUKAIMHT 1 00BsICHEHUS 001aCTH TPUMEHEHUS;

— OINpeAensaTh MEXaHW3M pEaKIMH B 3aBUCUMOCTH OT YCJIOBHHM MpPOBEACHUS PpEaKUUU U
MIPOTHO3UPOBATH BOZMOYKHOCTh IPOTEKAHUSI XUMUUECKUX PEaKI[Uii Ha OCHOBE THUIA XUMHYECKON
CBSI3M U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBATh 3aBUCHMOCTbh PEAKIIMOHHOW CIMOCOOHOCTHM OPraHMYECKUX COCIWHEHUH OT
XapakTepa B3aUMHOTO BIUSHUS

aTOMOB B MOJIEKYJIaX C LIEJIbI0 IPOrHO3UPOBAHMS TPOLYKTOB PEAKLIUH;

— YCTaHaBJIMBaTh 3aBHUCHUMOCTb CKOPOCTHM XMMHUYECKOM PEaKUUU W CMEIIECHUS XUMHUYECKOTO
paBHOBECUS OT PA3IUYHBIX (PAKTOPOB C LENBIO OINpPEJIEeNIeHUs] ONTUMANBHBIX YCIOBUH
IIPOTEKAHNS XMMHUYECKUX ITPOLIECCOB;

— YCTaHaBJIMBaThb I'€HETHUYECKYIO CBSI3b MEXKAY KJIacCaMH HEOPraHMYECKHX U OPraHuYecKUX
BEIIECTB 11 000CHOBAHUS MPUHIUITUAIBHONW BO3MOXKHOCTH MOJTy4eHUsI HEOPTaHUUECKUX

Y OPraHUYECKUX COEAMHEHNN 3aJaHHOTO COCTAaBA U CTPOECHMS;



— noaduparh peareHThl, YCIOBHUS M OIPENeNATh MPOIYKTHl PEaKIil, MO3BOJISMIOMINX
peanu3oBaTh  J1a0OpaTOpHBIE W NPOMBIIUICHHBIE  CIIOCOOBI  TONYYEHHsS]  Ba)KHEHIIUX
HEOPraHU4eCKUX U OPTaHUYECKUX BEIIECTB;

— ONpEIeNsATh XapaKTep Cpelbl B pe3ylbTaTe THAPOJIU3a HEOPraHMYECKUX M OPraHUYeCKUX
BEIIECTB W NPUBOJAUTH TPUMEPHI THIPOJIM3a BEIIECTB B IOBCETHEBHOW J>KM3HM 4YeENOBEKa,
OMOJIOTUYECKUX OOMEHHBIX MPOIECCAaX U MPOMBIIIICHHOCTH;

—  TPUBOJUTH TPHUMEPHl  OKUCIUTEIHLHO-BOCCTAHOBHUTENIBHBIX pEAKIMA B  MPHPO/IE,
MIPOU3BO/ICTBEHHBIX IPOIIECCaX M JKU3HEACATEIIbHOCTA OPTaHNU3MOB;

— 00OCHOBBIBATh MPAKTUYECKOE HCIOJIH30BAHNE HEOPTraHWUYECKUX M OPTaHWYECKHX BEIIECTB H
UX PEaKIUi B IPOMBIIIJICHHOCTH U OBITY;

— BBINIOJIHATh XUMHUYECKHI SKCIIEPUMEHT IO PACIIO3HABAHUIO U TIOJIYUYCHUIO HEOPTraHUIECKUX H
OpPraHUYeCKUX BEIIECTB, OTHOCSIINXCSA K Pa3IMYHBIM KJIACCaM COEIMHEHHI, B COOTBETCTBUHU C
MpaBUJIAMH M TIpHeMaMH 0e30MacHON pabOThl ¢ XUMHUYECKHMHU BEIIECTBAMU H JIAOOPATOPHBIM
000pyI0BaHUEM;

— TIPOBOJMTH pacueThl HA OCHOBE XUMHUYECKHUX (OPMYIT M YpaBHEHUH PEaKIHid: HaXOXKICHUE
MOJIEKYJISIpHOHW (POPMYJIBI OPTaHUYECKOTO BENIECTBA IO €r0 TUIOTHOCTH M MAacCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIMX B €0 COCTaB HIIM IO TPOJIYKTaM CTOPaHUs; pacueThl MacCOBOW JOJIU
(Macchl) XUMHUYECKOTO COEUHEHMS] B CMECH; pacdyeTbl Macchl (00beMa, KOJIMYECTBa BEIIECTBA)
MIPOJIyKTOB pEaKlMH, €CIM OJHO W3 BEIIECTB JaHO B M30bITKE (MMEET NMPUMECH); PacdeThbl
MaccoBOM WM OOBEMHOHM MOJHM BHIXOJAa MPOJYKTA PEAKIUH OT TEOPETHYECKH BO3MOYKHOTO;
pacueTsl TEMI0BOTo APQeKTa peakun; pacyeTbl 0ObEMHBIX OTHOLUIEHUH I'a30B MPU XUMUYECKUX
peaKkIusIX; pacyeTsl Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEAKIMH, €CIH OJIHO U3
BEIIECTB JAHO B BUJIE PacCTBOPA C ONPEAEICHHON MacCOBOM JJ0JIei pacTBOPEHHOT'O BEILLECTBA;

— MCIIOJIb30BaTh METO/bl HAYYHOTO IO3HAHUSA: aHAlU3, CUHTE3, MOACIMPOBAHUE XUMUYECKUX
IIPOLIECCOB U SIBJICHUH NP PELICHUN Y4eOHO-UCCIeI0BaTEIbCKUX 3a/1a4 110 U3Y4YEHUIO CBOMCTB,
croco0OB TMOJYyYeHHs M paclo3HaBaHHUs OPraHUYECKHX BELIECTB; — BIAAETh IPaBUIAMU
0e30macHOro OOpallleHUs] C €IKHMH, T'OPIOYMMH M TOKCUYHBIMM BEIIECTBAMM, CPEACTBAMU
OBITOBOM XMMHH;

— OCYHIECTBIATh IOMCK XMMHYECKOM HHGOpManuu IO Ha3BaHUAM, HJICHTHU(dUKaTOpam,
CTPYKTYpPHBIM (hOpMyJIaM BELIECTB;

— KPUTHYECKHU OLICHWBATh U UHTEPIPETHUPOBATH XUMUYECKYIO HH(OPMAIIIIO, COACPIKALIYIOCS B
COOOLIEHUAX CpEeICTB MaccoBOW uHGpopmauuu, pecypcax VHTepHeTa, HaydyHO-IOIMYJSPHBIX
CTaThsAX C TOYKHU 3PEHHs €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LIEJSIX BBISBICHUS OIIMOOYHBIX
CYXJIeHHH 1 (opMHUPOBaHUs COOCTBEHHOM NO3ULINY;

— HaxOJMTh B3aUMOCBS3U MEXJY CTPYKTYpOH M (YHKIMEH, IPUUNHON U CIeICTBUEM, TEOpUEH
U (paktamMu mpu aHanu3ze NpPoOJIEMHBIX CUTyallMid M OOOCHOBAHMHM MPUHUMAEMBIX PELICHUH Ha
OCHOBE XMMHWYECKHX 3HAHUM;

— TPEACTaBIATh MYTH pelIeHHs INIOOANbHBIX NMPOoOJieM, CTOSALIUX Iepesl YelIOBEYEeCTBOM, U
NEPCHEKTUBHBIX HAMPABICHUN PAa3BUTUS XUMHUYECKUX TEXHOJIOTUH, B TOM YHCIE TEXHOJIOTUH
COBPEMEHHBIX MAaTEpUAJIOB C pa3IMYHON (PYHKIIMOHAJIBHOCTHIO, BO30OHOBISEMBIX UCTOYHUKOB
CBIPbsI, NEPEPAOOTKU U YTUIM3ALMH TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BbinycKHHMK Ha yriy0JIeHHOM YPOBHE IOJY4YUT BO3MOKHOCTh HAYYHThCH:

— (QopMynupoBaTh 1N UCCIIEA0BAHMS, BBIABUIATh M MPOBEPATH IKCIIEPUMEHTAIBHO TUIOTE3bI
0 XMMHYECKUX CBOMCTBAaX BEIIECTB HAa OCHOBE HX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH
BCTYIATh B XUMHUYECKHE PEAKIINU, O XapaKTePe U MPOIYKTAX PA3IMYHBIX XUMUYECKUX PEaKIIHii;



— CaMOCTOATCIIbHO IUIAHUPOBATh W MPOBOAHUTH XUMHUYCCKUC SKCIICPUMCHTBI C CO6JIIOI[€HI/I€M
npaBua  Oe3zomacHoi pa®OTBl ¢ BemlecTBaMU H  JaOOPAaTOPHBIM  00OPYHOBAaHHEM; —
MHTEPIIPETUPOBATh JIAHHBIE O COCTaBE M CTPOCHUM BEIIECTB, IIOJyYCHHBIE C MOMOIIBIO
COBPCMCHHBIX (I)I/I3I/IKO'XI/IMI/I‘-ICCKI/IX METOOOB,

— OIINChIBATh COCTOsSIHHEC 9JICKTPOHA B aToMeE Ha OCHOBE COBPCMCHHBIX
KBAHTOBO-MECXaHHUYCCKHUX HpCI[CTaBJ'IeHI/If/'I O CTpOCHHMM aToMa JJId 00BACHEHNS PE3YyIbTATOB
CIIEKTPaJIbHOTO aHAJIN3a BEIECTB;

— XapakTepHU30BaTh POJIb A30TOCOAEPKALIUX TETEPOLMKINYECKUX COCAMHEHUN U HYKJIEMHOBBIX
KHCJIOT KaK Ba)KHEHIINX OMOJIOTMYECKH aKTHUBHBIX BCUICCTB,

— MPOTrHO3UPOBATH BO3MOKHOCTH IPOTCKAHUA OKHCIMUTCIBHO-BOCCTAHOBHUTCIBHBIX pCaKHHﬁ,
JICKAIMX B OCHOBE IMPUPOJHBIX U IMTPOU3BOACTBCHHBIX IMTPOLIECCOB.

2. Copep:xanue yueOHOro mpeaMera « XuMHs»

Teopemuueckue 0CHOGbL Xumuu

Crpoenne BemecTBa. ATOMHO-MOJIEKYJIIpHOE ydeHue. BemectBa MOJEKYJIIpHOTO U
HEMOJIEKYJIIPHOTO CTpoeHUs. KauecTBeHHBIM M KOJIMYECTBEHHBIN COCTaB BellecTBa. MoJssipHas
Y OTHOCHUTEJIbHASI MOJIEKYJISIpHAsl Macchl BellecTBa. MobHas JI0J1 1 MaccoBasi A0JIs dJIeMEHTa B
BemectBe. Ctpoenue atoma. Hykmwmael. M3ortomsbl. Jledexkt macchl. THIBI paguoakTHBHOTO
pacaga. TepmosimepHbii cuHTE3. OTKpPBITHE HOBBIX XHMHYECKHX DSJIEMEHTOB. SnepHbie
peakuuu. TUTBI SAEPHBIX peakluid: AeieHue W cuHTe3. CKOPOCTh PEaKIuU PaJHOAKTUBHOTO
pacnaga. IIpumeneHne paguoHYKIUMIOB B MeaunuHe. Meton medeHblx aToMoB. [IpuMeHnenue
PaaMOAaKTUBHBIX HYKIHWJIOB B TIeoXpoHojoruu. CoBpeMEHHas MOJENIb CTPOCHUS aToMa.
KopnyckynsipHo- BOJIHOBBIE CBOWMCTBa 3JeKTpoHa. [IpencraBieHrne O KBAaHTOBOM MEXaHUKE.
CootHomenne ne bpoins. [lpunnun neonpenenennoctu Ieizenbepra. [loHsTre 0 BOJTHOBOM
¢byakuuu. KBanToBhle umcna. AToMHas opOuTanb. PacmpeneneHue  3IIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM B COOTBETCTBUM C IMPUHIMIIOM HAaUMEHBLIEH SHEPruu, MPaBUIOM
Xynna u npuHipnoM Ilaymu. OcoOeHHOCTH CTPOEHHSI SHEPreTHYEeCKHX YpOoBHEW aToMoB d-
AJIEMEHTOB. DJeKTpoHHas KoH(urypanus aroma. Knaccudukanus XuMU4ecKUX 3JIE€MEHTOB (S-,
p-, d-, f-aeMenThI). DICKTPOHHBIC KOHPUTYPAIIMH MOJOKUTEIBHBIX U OTPUIATEILHBIX HOHOB.
OcHoBHOE U BO30YXJEHHbIE COCTOSIHUSI aTOMOB. BanentHele snekTpoHbl. I[lepuonnueckuii
3akoH. DopmyaMpoBKa 3aKOHA B CBETE€ COBPEMEHHBIX IPEJICTABICHUNH O CTPOCHUM AaTOMA.
MupoBo33peHueckoe U HaydyHoe 3HaueHue llepuonnueckoro 3akona /. 1. MenneneeBa. Pagnyc
aTomMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHUH,
BBICIIMX OKCHUJOB U THUJIPOKCUIOB B IMEPUOJAX U TpyNNax. OJIEKTPOOTPULATEIbHOCTb.
XUMHUYECKasi CBS3b. DJIEKTPOHHAs MNPUPOAA XMUMHUYECKON CBSI3U. BHIbI XMMHUYECKON CBS3H.
KoBanenTHas cBsi3b M €€ XapaKTEpUCTUKHU (PHEPrUsl CBS3W, JJIUHA CBSI3W, BAJICHTHBIA Yrod,
KpPaTHOCTb CBSI3H, MOJIIPHOCTH, MOJIAPU3yeMOcTh). KoBaneHTHast HEMOspHAas ¥ TIOJISIPHAS CBS3b.
OOMEeHHBIN U JOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM MOJSPHOMN CBSI3U.
I'eomeTpust monekynbl. /IMMOABHBIE MOMEHT CBS3HM, AUMNOJBHBIA MOMEHT MOJeKyJabl. MoHHas
cBs3b. OTiIMUMe MEXAy MOHHOW M KOBAJIEHTHOW CBA3bI. MeTajunueckas cBA3b. BomoponHas
CBS3b U €€ BIIMSIHUE Ha CBOMCTBA BelllecTBa. MeXMOeKymnspHble B3auMoeiicTBus. [lonsarue o
CyNpaMOJIEKYJISIPHOM XUMHUU. ATrperaTHble COCTOSIHUSI BellecTBa. ['a3pl. ['a30Bble 3aKOHBI.
VYpauenne Kunaiimepona-MenzaeneeBa. 3akoH ABoragpo. 3aKOH OOBEMHBIX OTHOIIEHUH.
OTHOcuTENbHAs TUIOTHOCTH ra3oB. CpenHsia MojsipHas macca cMecH. CTpoeHue TBEpHAbIX Te:
KpUCTAINIMYECKUEe U aMop(HBIE BellecTBa. THIMBI KPUCTAJUIMYECKUX PEIIETOK: aToOMHas,



MOJIEKYJIsIpHasi, WOHHAsA, MeTaiunueckas. [lonarune o0 snemeHTapHoil sueiike. Pacuer umcna
HWOHOB, COJepXKalmmxcs B dJeMeHTapHoil sueiike. Wouuble paamycel. OmnpeneneHue
METAJUIMYECKOTO  paauyca. 3aBUCHUMOCTh (DU3WYECKUX CBOICTB BeIIECTBA OT THIIA
KpUCTaTu4eckoil pemerku. [Ipuunnsl MHOTOOOpasus BemecTB. COBpEeMEHHBIE NPECTABICHHUS
O CTPOEHUU TBEPJBIX, KUIKUX

Y ra3000pa3HbIX BEIIECTB.

JlemoHCcTpanmu.

1. OOpa3isl BEmEeCTB MOJICKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSI.

2. Bosronka noja.

3. Mogenu MoeKyi.

4. Kpucranindyeckue pemeTku.

OcHogHble 3aKOHOMEPHOCMU NPOMEKAHUA XUMUYUECKUX PeaKUUIL

Knaccudukanus XuMu4eckux peakuui Mo pa3jiuyHbIM IpU3HAKaM cpaBHEHMs. [ OMOreHHble u
rereporeHnble peakuuu. Kiaccudukanus no 3Haky TermoBoro 3¢¢ekra. OOpatumble U
HeoOpaTumble peakuuu. KaranuTuueckne W HeKaTaluTUYeckhe peakuuu. Peakuuu c
U3MEHEHHEeM M 0e3 M3MEHEHMs] CTENeHH OKHMCIEHHUS JJIEMEHTOB B COEAMHEHHUSAX. DHEpreThka
XUMHUYECKUX peakiuil. TermnoBoil sddekr Xumuueckoil peakuuu. OHIOTEPMHUYECKHE U
9K30TEPMHUUECKHE peakiuu. TepMoXuMUUecKre ypaBHeHHs. Teriora oOpa3oBaHMs BeEIECTBa.
3akoH I'ecca m cimenacTBus W3 Hero. OHeprus cBs3u. [IoHATHE O BHYTPEHHEH SHEPIUM H
sHTanknuu. [loHsiTne 06 sHTpommu. Bropoi 3akoH tepmommHamuku. dopmyna BbombiMana.
Oneprusi ['mb06ca M KpUTEPUH CAMOMPOU3BOJHLHOCTH XUMHUUYECKOW peaknuu. OOpaTtumbie
peakuuu. Xumuyeckoe paBHoBecue. Koncrtanta paBHoBecus. [lpunumn Jle Illarenwe.
PaBHOBeCHBIE COCTOSIHHS: YCTOMUMBOE, HEYCTOWUMBOE, Oe3paznuanoe. CMeneHne XMMHUYECKOTO
paBHOBECHS MOJ JEHCTBUEM Pa3IUYHBIX (PAKTOPOB: KOHLEHTPALUU PEAareHTOB WU MPOIYKTOB
peakuuu, JaBJI€HUsA, TeMIeparypbl. Poyib CMEIIeHUsT paBHOBECHS B TEXHOJOTMYECKHX
npoueccax. CKOpPOCTh XMMHUYECKUX peaKlui, ee 3aBUCUMOCTbh OT pPa3lIM4YHBIX (HaKTOPOB:
MPUPOJIbl PEArupyOLIMX BELIECTB, KOHIIEHTPALMM PEarupyroliux BEIIECTB, TEMIEPATYpPHI,
HaJM4Ms KaTalau3aropa, IO MOBEPXHOCTH PEarupyrolnX BeEecTB. Peakiiuu roMmoreHHble
U TeTepOreHHbIC. DJIEMEHTApHbIE peakiuu. MexaHu3Mm peakiuu. AKTUBUPOBAHHBIN KOMILIEKC
(mepexoaHoe cocrtosiHMEe). 3aKoH JeicTByromux Macc. KOHCTaHTa CKOpPOCTH pEaKIHH, ee
pa3mepHocTh. CKOPOCTh peaklMu paaunoakTuBHOro pacmnana. Ilepmon momypacnana. Ilpasuio
Bant-T'odhda. [lonarne o6 sHeprum akTHBAMU U 00 SHEPrETHUECKOM MPOQuUiIe pEaKIvH.
VYpaBuenue Appenuyca. Katanuzatopsl U Katanu3. DHEprus aKTUBALKMU KaTaIU3UPYEMOM U He
KaTaJIu3upyeMoOl peakuuu. AKTUBHOCTh U CEJIEKTUBHOCTb KaTajiu3aropa. |'OMOreHHbId U
reTeporeHHblil kKartanu3. ['oMoreHHbId KaTanu3 B ra3oBoi (aze. KaramuTudeckoe OKuCICHHE
YyrapHOTO Ta3a B KOHBEpPTEpax BBIXJIOMHBIX Ta30B B aBTOMOOWIAX. Poib Karanus3atopoB B
IIPUPO/JIE U IPOMBIIIJIEHHOM MTPOU3B0icTBE. PEPMEHTHI KaK OMOJIOTHYECKUE KaTaaIu3aTOPBbI.
Jlemoncmpayuu.

1. DK30TEpMUYECKUE U SHAOTEPMUUECKNE XUMHUECKNE PEAKIINH.

2. TennoBble SBICHUS IPU PACTBOPEHUN CEPHOU KUCIOTHI 1 aMMHAYHOM CEITUTPHI.

3. 3aBHUCHMOCTb CKOPOCTH PEAKIMH OT IMPUPOABI BEIIECTB HAa IPUMEPE B3aUMOICHCTBHUS
pacTBOPOB PpA3IMYHBIX KHUCJIOT OJUHAKOBOM KOHLEHTpPAllMM C OJMHAKOBBIMM KyCOUYKaMU
(TpaHynaMM) MMHKA U OJJUHAKOBBIX KYCOYKOB Pa3HBIX METAIIOB (MarHus, [IMHKA, KeJe3a)

C pacTBOPOM COJISTHOW KHCJIOTHI.



4. B3zanMoieliCTBHE pacTBOPOB CEPHOI KUCIIOTHI C paCTBOPaMU THOCYIIb(aTa HATPHUS pa3IMuHON
KOHLIEHTPALIMU U TEMIIEPATypHI.

5. 3aBucuMoOCTh mnojoxeHus paBHoBecuss B cucteme 2NO2 < N204 or TteMmepaTypsl.
Jlabopamopnvlie onvimai.

1. Karanutnueckoe pasiioskeHue nepokcuia BoJ0poia.

Pacmeopui

CriocoObl BBIpa)KEHHUSI KOJMYECTBEHHOTO COCTaBa PAcTBOpA: MaccoBasi JIOJII PacTBOPEHHOTO
BeleCTBa (IIPOLIEHTHAs KOHLEHTPALUs), MOJIsIpHas KOHUeEHTpauus. TurpoBanue. PactBopenue
Kak (puzuko-xumudeckuii npouecc. Kpucrammoruaparsl. [ducnepcusie cucrembl. Kommouansie
pactBopel. MctunHble pacTBOpbl. JlucnepcHas ¢asza u nucnepcuoHHast cpeaa. CycneH3uu u
smynbeun. 3o U renu. OnanecueHnus. Oddext Tunpans. Koarymsuwus. CeaumeHTarus.
Cunepesuc. Peakiiuu B pacTBopax 31eKTpoiauToB. KauecTBeHHbIE peakiuu Ha HOHBI B pacTBOPE.
KucnorHo-ocHoBHBIE B3auMoJeicTBUs B pacTBopax. AM@orepHocTh. MoHHOE mnpousBeneHue
BoJibl. Bomopoansiit mokasarens (pH) pactBopa. CunbHble u ciadbbie anekTponautsl. Pacuer pH
pPacTBOPOB CHJIBHBIX KHCIOT U Ienouyed. KoHCTaHTHI Aucconanuy ciaadblX 3JIeKTPOJIUTOB.
CBsA3b KOHCTAHTBI M CTENEHU NHUCCOLMAIMU. 3aKOH pa3BeneHuss OcTBayibaa. Peakuun MOHHOTO
oOMmeHa. [lonHble U cokpanieHHbIe HOHHBIE ypaBHEeHUA. [ unpoaus coneit. ['uaponus mo kaTHuoHy,
10 AaHWOHY, 110 KAaTHOHY U 110 aHUOHY. Peakius cpesibl pacCTBOPOB COJIEH: KUCIOTHAS, IEI0YHAs
u HeWrpanbHas. [lonHblit HeoOpaTuMbIi ruaponn3. [lonyuenue peakiueit rupor3a OCHOBHBIX
cosieit. ITonstue o nporonutndeckoit Teopuu bpencrena—IJloypu. IloHsTHe 0 TeopuH KHUCIOT U
ocHoBaHui Jlptonca. 3HadyeHWe THApPOJM3a B OHWOJOTHYECKUX OOMEHHBIX ITPOIIecCax.
[IpuMeHeHne ruapoan3a B MPOMBIILIEHHOCTH. PaBHOBECHE MEXly HACBIIIECHHBIM PAaCTBOPOM H
ocaakoMm. [IponsBenenne pacTBOPUMOCTH.

Jlemoncmpayuu.

1. OnpeneneHne KUCIOTHOCTH CPEABI TPU MOMOIIN MHANKATOPOB.

2. Dddexr Tunmgans.

3. O6pa3oBaHNe KOMIUIEKCHBIX COSAMHEHUN EPEXOTHBIX METAILIOB.

Jlabopamopuvie onvimai.

1. Peaknuu noHHoro ooMeHa.

2. CBoiicTBa KOJUIOUIHBIX PACTBOPOB.

3. 'uaponus conei.

4. IlomyueHue u CBOKCTBA KOMIUIEKCHBIX COEAMHEHMI.

OKucnumenbHo-60CCMAHOBUM ENIbHBLE NPOUECCHL

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUMHU. THIBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. OkxuciaeHue U BoccTaHOBieHHE. OKHCIUTENM M BOCCTAaHOBUTENU. Meron
3JIEKTPOHHOTO M 3JIEKTPOHHO-MOHHOTrO OanaHca. IloBeneHue BemiecTB B cpeAax C pa3HbIM
3HaueHueM pH. Ilepmanranar kamus kak OKHUCIMTENb. OKHUCIUTEIBHO-BOCCTAaHOBUTEIIBHBIC
peakuuu B IPUPOJE, NPOU3BOJACTBEHHBIX IpOLECCAX U KU3HEAEATEIBHOCTH OPraHU3MOB.
lNanpBaHMueckuii >MeMeHT (Ha mpumepe snemeHTta Jlanusns). XUMHUYeCKHe HCTOYHMKHM TOKa:
raJIbBAHUYECKNUE DJIEMEHTHI, AaKKyMYJIATOpPbl M TOIUIMBHbIE 9ieMeHTel. dopma 3anmcu
XMMHMUYECKOTO MCTOYHMKA ToKa. CTaHIapTHBII BOJOpPOAHBIM 3nekTpord. CraHgapTHBIN
ANIEKTPOAHBIN TMOTeHUMan cucteMbl. [loHsATHE 00 ANIEKTPOABIKYIIEH CHJIEe pEeakiHH.
DNEeKTPOXUMHMUYECKHIM  psiil  HampspKeHUM  (aKTMBHOCTHM) MeETalsioB  (psA7  CTaHJIApTHBIX
AIEKTPOJHBIX MOTEHIUANOB). HampaBieHne OKUCIMTENBHO -BOCCTAHOBUTENBHBIX pEaKLUM.
DJNEeKTPONU3 paciylaBOB M BOJHBIX PACTBOPOB AIIEKTPOJMUTOB (KUCIOT, LIeNouyel U coiieil).



3akoHbl 3JeKTpoiu3a. [IpakTuyeckoe NPUMEHEHUE 3JIEKTPOJM3a IS MOJIYYEHUS IIEJIOUHBIX,
[IEJI0YHO3EMENbHBIX METAJIIOB M allFOMUHUS. KOppo3usi MEeTaIoB: CocoOb! 3alUThl METAIIIOB
OT KOPPO3UH.

JlemoHcTpanmu.

B3aumonelicTBue nepMaHranara Kajaus ¢ cyJab(UTOM HaTpus B pa3HbIX Cpeax.

OcHogvl HeopeanHuuecKoil Xumuu

Krnaccudukamuss ¥ HOMEHKJIATypa HEOPraHWYECKHX COCOUHEHHWH. BaxHelmme Kiacchl
HEOPraHWMYECKHUX BELIECTB. OJIEMEHThl METalIbl W HEMETAUIbl M UX I0JIO)KEHUE B
[lepuonnyeckoit cucreme. Knaccupukamuss ¥ HOMEHKIATypa CIOKHBIX HEOPTraHHYECKHX
COEJIMHEHUI: OKCUJOB, THAPOKCUIOB, KUCIOT U cojel. ['eHeTndeckasi CBsI3b MEXIY Kiaccamu
HEOPraHUYeCKUX coequHeHui. WaeHTudukanuss HEOpraHMYecKux BEIIeCTB U HOHOB.
Kowmmnekcueie coenunenus. CocTaB KOMIJIEKCHOTO MOHA: KOMILIEKCOOOpa30BaTelb, JIUTaHIbl.
Koopaunarmonnoe uncio. HomeHkmarypa KOMIJIEKCHBIX COCTMHEHUM. 3HaY€HNE KOMIIEKCHBIX
coennHeHui. [IoHATHE 0 KOOPANHAIMOHHON XUMHUH.

Hememannw

Bonmopon. Ilomydenme, ¢usmueckue W XUMHUYECKHME CBOWCTBA (peakiuu ¢ MeTaulaMu |
HEMETalJlaMH, BOCCTAHOBJIEHME OKCHA0B U coiei). ['mapuapl. TorumBHBIE 3JIE€MEHTHI.
INanmorensl. O0mias xapakTeprcTUKa 3J€MEeHTOB NaBHOM noarpymmsl VII rpynmnel. ®dusnyeckue
CBOWCTBA IMPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH W3MEHEHHs OKHCIUTEIbHOM AaKTUBHOCTH
raJIoTe€HOB B COOTBETCTBUU C MX IOJIOKEHHEM B nepuoanueckoil Tadnuue. [lopsaaok BeiTecHeHus
raJOreHOB M3 pPAacTBOPOB TAJIOIEHUAOB. XJIOp — TMOJYYEHHWE B MPOMBIIUIEHHOCTH U
nabopaTopuM, PeaKkIuu ¢ MEeTaUIaMH M HeMeTaulaMHu. B3auMojeicTBue xjopa ¢ BOJOH H
pactBopamu mienovei. LlemHoW Me-XaHM3M peaklIMu B3aMMOJEHCTBHS XJOpa C BOJOPOJIOM.
OO6e33apakuBaHuE TUTHEBOM BOJBI XJIOPOM. XpaHCHWE H TPAHCIOPTHPOBKA  XJIOpa.
Kucnoponnsie coenumHeHust xynopa. ['MIOXIIOpPUTHI, XJIOpaThl M IMEPXJIOpaThl KAK TUIUYHbBIC
okucnurenn. OcobenHoctn xumuu ¢GrTopa, Opoma u wmona. KadecTBeHHas peakiusi Ha HOJ.
lasoreHoBoiOpOJIBI  —  MOJy4Y€HUE, KHUCIOTHBIE W BOCCTAHOBUTEIbHBIE  CBOWCTBA.
XnopoBogopoa. l'amoreHoBogoOpoaHbIe KUCIOTHI U UX cond. CoysiHas KHUCIOTa U €€ COJIU.
KauecTtBeHHble peakuuM Ha TrajJOreHU-UOHBL. lIpuMeHeHue rajoreHoB M MX Ba)KHEHIINX
COeIMHEHUI. DJIeMeHThl MOArPYNIbl Kuciopoga. OOmas xapakTepucTUKa 3JIEMEHTOB TJIaBHOM
noarpynnsl VI rpynmnel. dusnyeckue cBoiicTBa MpocThIX BemlecTB. O30H Kak aJIOTPOIHAs
Moaudukanus kuciopoaa. Ilomydenne ozona. OzoHaTopsl. O30H Kak okuciautenb. [lo3utuBHas
U HeraTuBHas poOJb 030HAa B OKpyXawuledl cpene. B3aumoneiicTBue 030Ha C aJIKEHaAMM.
CpaBHEeHME CBOMCTB O30Ha W Kuciopojga. Boma u mepokcua BoAOpoaa Kak BOJOPOJHBIE
COCIMHEHHUS] KHUCJIOpOoJa — CpaBHEHHE CBOMCTB. llepokcua Boaoposa Kak OKUCIUTENb U
BoccraHoBUTeNb. Ilepokcuapl MeramnoB. [lonstue o0 opranmdeckux mnepokcupax. Cepa.
Annotponus cepbl. PU3NUECKHE U XUMUYECKUE CBOMCTBA CEPHI (B3aUMOIECHCTBHE C METAJUIaMH,
KHCIIOPOJIOM, BOJIOPOJOM, paCTBOpaMH IIEJIOUeH, KUCIOTAMU-OKUCIUTENAMN). B3anmopelicteue
cepsl ¢ Cynb(pHUTOM HaTpHs ¢ 0Opa3oBaHueM THOCyNIb(daTa HaTpust. CepoBOAOPOa — MOJIyYSHHE,
KHUCIOTHBIE UM  BoccTaHOBUTeNbHbIe cBoiicTBa. Cymbduuel. [ucynepan. Ilonstue o
nomcynbpuaax.  CepHUCTBI ra3 Kak  KHCIOTHBIM  okcui.  OKHUCIMTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBAa cepHHMCTOro rasza. IlomyueHwe cepHHCTOrO rasa B
MPOMBIIIIEHHOCTH U JabopaTtopun. CepHucras kuciota u ee coiau. Cepupii anrunpua. CepHas
kucinota. CBoiicTBa KOHIEHTPUPOBAHHOM M pa30aBiIeHHON cepHOM KucioTel. JleiicTBue
KOHIICHTPUPOBAHHOW CEpPHOM KHUCIOTHI Ha caxap, MeTayibl, HEMETaJIbl, CYJIb(UIbI.



Tepmuueckass  ycroiumBocTh  cynbdaroB. Kpucrammoruapatsl  cyabpaToB — METaIOB.
KavecTBeHHast peakiysi Ha CEPHYIO KHCIOTY U €€ COJIM. DJIEeMEHThl NOArpynmsl azoTa. Oo0mas
XApaKTEPUCTUKA 3JIEMEHTOB IVIaBHOM NoArpynmnsl V rpymmsl. PU3HYecKre CBOWCTBA MPOCTBIX
BelecTB. A30T U ero coenuHeHus. CtpoeHue MoJiekyibl azota. dusmueckre U XUMHUYECKUE
cBoiicTBa azota. [lorydenne a3ora B MPOMBINUIICHHOCTH U JabopaTopun. Hutpuapl. AMMuak —
€ro nojydeHue, pU3ndyeckrue u XuMudeckue cBoiictBa. OCHOBHbIE CBOMCTBA BOJHBIX PaCTBOPOB
aMMuaka. AMMUaK Kak BOCCTaHOBMTENb. B3auMonelicTBUe aMMuaka ¢ akKTUBHBIMM METaJUIaMU.
Amun Hatpus, ero coiictBa. Conu ammonwus. [loBenenue coseli aMMOHHSI TIpU HArpeBaHUU.
KauectBenHas peakuusi Ha MoH amMmmoHus. [Ipumenenne ammuaka. OKcuIbl a30Ta, UX MOJyYEHHUE
u coiictBa. Oxcup azota (I). Oxucnenue okcuaa azota (Il) kucnopoaom. JIumepuzamus okcuaa
azota (IV). Azortucras xucnora u ee coiu. HUTpUTBI Kak OKHMCIUTENN U BOCCTAaHOBHUTEIHU.
A30oTHast KucinoTa — (PU3NYECKUE U XUMUUYECKHE CBOMCTBA, MOJIydeHHE. A30THAsI KHCJIOTa KaK
OKUCTUTENh (OTHOIICHHE a30THOM KHCIOTHI K MeETallaM U HeMeTauiaMm). 3aBUCHMOCTh
MIPOJIyKTa BOCCTAHOBJIEHUS A30THOM KHCIOTHI OT AaKTMBHOCTH METaUla M KOHLEHTpaluuu
kucnoThl. [ToHsTHe 0 kKaTnoHe HUTPoHMS. OCOOEHHOCTh B3aMMOAEHCTBUS MarHus 1 Maprasia c
pa3zbaBieHHONH a30THOM kucinoto. Hutparel, ux ¢Qusnueckue M XUMHUYECKHE CBOMCTBA
(OKUCTUTENbHBIE CBOWMCTBA W TEPMHUYECKas YCTOMYMBOCTH), NpuMeHeHue. Pochop u ero
coemuHeHUs. Amotponust ¢pocdopa. dusnueckue cBoiictBa pochopa. Xumudeckue CBOMCTBA
docthopa (peakiuu C KHCIOPOJOM, TaJOreHaMH, METaJUIaMH, CJOKHBIMH BEIIECTBAMU-
okucnutTensimu, tienodamu). llomyuenne u npumenenue Qochopa. Xiopuasl docdopa.
®dochun. Dochuast. Dochopusiii anruapua. Oprodocdopras u metadochopHast KUCIOTH U UX
com. KavectBennass peakuust Ha oprtodocdatel. Paznoxxenne optodocopHOl KHUCTOTHI.
[Ipumenenne dochopHolt KHCIOTBI HW ee cojieid. buonornueckas poab ¢docdaTos.
[Mupodocdopnas xkucnora u nmupodocdatrsl. Oxcup docdopa (II1), hochopucras kuciaora u ee
comm. dochopHoBaTucTas kuciaora u ee conu. [loarpynmna yriaepoma. Obmias xapakTepucTuka
3JIEMEHTOB TriaBHOW moarpynnel [V rpymmnel. Yraepoa. Amiorponusa yriaepoaa. CpaBHEHHE
CTpOEHUS U CBOWCTB rpaduta U anmMasa. OymnepeH Kak HOBas MOJIeKy/spHas ¢opmMa yriepoja.
VYroap: XUMUYECKUE CBOICTBa, MoydyeHue u npuMmenenue yris. KapOuasl. I'maponu3 kapobuna
Kanplusl M KapOunga amoMunug. KapOuabl mepexoIHbIX MeTaioB (kenesa, XpoMa MU Jp.) Kak
cBepxmpoyHble MaTepuaibl. CHHTE3-Ta3 Kak OCHOBA COBPEMEHHOW MPOMBIILIEHHOCTH. OKCHAbI
yriaepoaa. DJEKTPOHHOE CTPOCHHE MOJIEKYNbl YrapHOTO Tas3a. YTroJib M YrapHbIi ras Kak
BoccTaHoBUTeNnM. Peakius yrapHoro rasza c pacmiaBamu mienodeid. CuHTe3 (POpMHUATOB.
OO0pa3zoBaHue yrapHoro rasa MpH HEMOJHOM cropaHuu yris. buonoruyeckoe pelicTBue
yrapHoro rasa. [lomyyeHne M TIpUMEHEHHE YrapHOro Tas3a. YTIJIEKHCIBIM ra3: MOJIydeHue,
XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE YTIEKHUCIOrO Ta3a C BOJOMH, IIeloYamMH, MarHuem,
MEPOKCHJIAMU METAJUIOB). DJIEKTPOHHOE CTPOCHHE YIIIEKHCIIOrO ra3a. YTojbHas KHCIOTa U ee
conu. KapboHatel U ruapokapOOHaThl: MX NOBeIEHUE MPU HarpeBaHuH. KadecTBeHHAs peakius
Ha kapOoHaT-noH. HaxoxaeHne kapOOHATOB MAarHUs M KaJbIUsl B MPUPOJIE: KOPAIUIBI, )KEMUYT,
M3BECTHSIKU (M3BECTKOBBIE TOPBI, KAPCTOBBIE MeEIIEePhl, CTANAKTUTHI U cTadarMuThl). KpeMHuil.
®u3nueckue U XMUMHUYECKHME CBOMCTBA KpEeMHHUA. Peakuuu ¢ yriem, KUCIOpPOAOM, XJIOpPOM,
MarHueM, pacTBOpaMH ILIeI04el, cepoBoaopo oM. CnuinaH — BOJOPOJHOE COEIUHEHNE KPEMHHS.
Cumunuapl. Tlomydenne u npumenenue kpemuus. Oxcun kpemuus (IV), ero crpoenue,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa, 3Hau€HHE B MNpPHPOJE U TNpuMeHeHue. KpeMHueBble
KHUCJIOTHI U UX coyu. ['maponu3 cuinkatoB. CHIIMKAaTHbIE MUHEPAIIbI — OCHOBAa 3€MHOW KOPBI.
Amomocunukatel. bop. Oxcun 6opa. bopnas kucnmora u ee conu. bypa. Bomoponnsie
coeauHeHus: 6opa — Oopansl. [Ipumenenue coenunennit 6opa. briaropoansie (MHEpTHBIE) ra3bl.



OOmast xapakTepUCTHKa OHIIEMEHTOB TiaBHOW moarpymmsl VIII  rpynmbl.

XUMUYECKHUX CBOUCTB. [IpuMeneHue 61aropoIHbIX ra3os.

Jlemoncmpayuu.

1. 'openue Bogopoa.

0 3 N L W

9.

10.

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

. [Tosyaenue xnopa.

. OKucnuTeNbHbIE CBOMCTBA PACTBOPA FMIIOXJIOPUTA HATPUS.
. OnpITHI € OPOMHOI BOJOH.

. [IimaBiieHue cepsl.

. 'openue cepbl B KUCIOPOE.

. BzaumopericTBue xenesa ¢ cepom.

. ['openue cepoBogopoa.

Ocaxpaenue cynbGuIO0B.

CBoiicTBa CEpHUCTOTrO Tasa.

. [leficTBHE KOHIIECHTPUPOBAHHOW CEPHOM KHCIOTHI HA ME/Ib U CaXapo3y.
PacTBopenne ammuaka B BoJie.

OCHOBHBIE CBOMCTBA pacTBOpa aMMHAKaA.

Karanuruueckoe okuciaeHre aMMHUaKa.

[Tonydenne okcumaa azota (II) u ero okucienne Ha BO3ayxe.

JleiicTBHE a30THOM KHCIIOTHI HA ME/Ib.

I'openue docdopa B kuciaopoe.

[IpeBparmienue kpacHoro ¢ocdopa B OeNblii U €ro CBEUCHUE B TEMHOTE.
B3anmopeiictBue dochopHOro aHruapHIa ¢ BOJOM.

O6pa3iel rpaduTa, aMasza, KpEMHUS.

l'openue yrapHoro rasa.

Tymenue njaaMeHu yriaeKUucCIbIM T'a30M.

23. PaznoxeHnue Mmpamopa.

Jlabopamopnvie onvimai.

1. ITony4yeHue xja0pa U U3y4eHUE €ro CBOMCTB.
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. CBoiicTBa XJIOPCOAEPIKAIKUX OTOSTMBATEIICH.

. CBoiicTBa OpoMa, no/1a U UX COJIeH.

. I3yueHue CBOWCTB CEpHOM KUCIIOTHI U €€ COJIEH.

. I3yueHue cBOWCTB BOJIHOTO PacTBOpAa aMMHaKa.

. CBoiicTBa coJyieli aMMOHHSL.

. KauectBenHnas peakuusi Ha KapOOHAT-HOH.

. McnibiTaHne pacTBOpa CUIIMKATA HATPUS UHIUKATOPOM.
. O3HakoMJIIeHHEe ¢ 00pa3liaMu IPUPOTHBIX CUITUKATOB.

Memannwot

Ocobennoctu

OOmwmii  0630p »onemMeHTOB — MeTawioB. CBoicTBa NPOCTBIX  BEIIECTB-METAJIIOB.
DNEKTPOXUMHUYECKUN psAJl HAIPSDKEHUN METaUIoB. MeTauInyecKkue KpUCTAIIIMYECKUE PELIETKH.
CrutaBbl. XapakTepucTHKa HanboJiee U3BECTHBIX CIiIaBoB. [lomydyeHue u npuMeHeHe MeTaljIoB.
Hlenounsie meramasl. OOmIas XapaKTEpUCTHKA SJIEMEHTOB TJIAaBHOM mMoArpynmnsl 1 rpymnmsl.
CBoiicTBa IIENOYHBIX METAIJIOB. Pacno3HaBaHne KaTHOHOB JIUTHUS, HaTpusa U Kaius. Hatpuil u
KaJIMi — TpeACTaBUTENN IIETOYHBIX METAJUIOB. XapaKTEpHbIE PEAKUHUW HATpUs M KaJHsl.



[Tonyuenue mienoyHsix MeTaioB. OKCUAbl U epoKcHUIbl HaTpus U Kainus. CoequHeHMs HaTpus
u kanus. Cosn HaTpUsl, Kajaus, X 3HaUEHHUE B MIPUPOJE U KU3HU yesoBeka. Coja U eKuil HaTp
— BaXKHEHIINe coeMHeHNs HaTpus. bepuiumii, Marauii, menoyHo3eMesnbHble MeTabl. Oommas
XApaKTEePUCTHKA JJIEMEHTOB INIaBHOW moxarpynnel Il rpynmel.  bepusumii, MarHuu,
[IETIOYHO3EMENbHbIE MeTaJIbl. AM(OTEpHOCTh OKcHIa W Tuapokcuaa Oepwmus. Oxpacka
IUITAMEHM COJISIMH  IIEJIOYHO3EMENBHBIX MeTauIoB. Maruuiik M KajablMi, uX oOmas
XapaKTEepUCTHKAa Ha OCHOBE mojoxkeHusa B Ilepmoanueckoit cucreme snementoB J[. WM.
MenpneneeBa u crpoeHus aromoB. [lomydenue, ¢usndyeckne M XUMHUYECKHE CBOWCTBA,
MPUMEHEHUE MAarHusi, Kajublusg M uX coeauHeHuid. ConM MarHus W KajbIUs, UX 3HAUYCHUE B
MIPUPO/IE U )KU3HU uesoBeKa. JKecTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil. PacnpoctpaHeHHOCT, B mpupoie, (u3MUecKue M XUMHYECKHE CBOMCTBa
(OTHOIIEHHE K KHUCIOpOJy, TajoreHaMm, pacTBOpaM KHUCIOT U IIeN0Yel, aloMOTepMus).
[TpousBoacteo amomunus. [lpumenenue amomuHus. AMGOTEPHOCTh OKCHAA U THAPOKCHUIIA
amomunusi. Comu amomunuda. [losiHoe pasznokeHue BOJOW COJICH ATIOMUHHS CO CIIa0BIMHU
JIBYXOCHOBHBIMH KHCJIOTaMHU. AJIIOMUHATBl B TBEpJOM BHJe M B pacTtBope. KomruiekcHbie
coenuHeHus amoMuHUA. OnoBo u cBuHel. Pu3nyeckue M XUMUYECKHE CBOWCTBA (peakuuu C
KHucIopoaoM, kucioramu), npumenenue. Comu osoBa (II) u cBunma (II). CBuHIOBBIN
akkymynsaTop. Meramisl no6ouyHbIx nmoArpynn. OOmias XapakTepucTHKa MepeX0JHbIX METallIOB
|—VIII rpynmn. OcoGeHHOCTH CTPOEHHUsI aTOMOB MEPEXOAHbIX MeTaiioB. OO0mue duznueckue u
XUMHUUYeCKue cBoMcTBa. [lpuMmenenume wetamioB. Xpom. @Du3MYeCKHe CBOWCTBA XpoMa.
XUMHYECKHE CBOMCTBA XpoMa (OTHOLIEHHE K BOASHOMY Mapy, KHCIOPOAY, XJIOpY, pacTBOpaM
kucior). [lomyuenue u npumenenue xpoma. CoenuHeHUs xpoma. M3MeHEeHHE OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCUIOB XpOMa C POCTOM
cTeneHu okucieHus. AMpoTepHbIe CBOMCTBa okcuaa u rumpokcuaa xpoma (III). Oxucnenue
coseir xpoma (III) B xpomartel. B3anMHBIE mepexo/bl XpOMAaTOB W JUXPOMAaToB. XpOMaThl U
TUuXpoMaTthl Kak okuciurtenu. [lomHoe pasznoxkenue Bojoi coseit xpoma (III) co cmabeimu
JNBYXOCHOBHBIMU KHcCiOTaMU. KomruiekcHble coequHeHus xpoma. Mapranen. ®dusuyeckue
CBOMCTBa MapraHiia. XHUMHYECKHME CBOICTBa MapraHia (OTHOLIEHHE K KHUCIOPOIy, XJIOpY,
pactBopaM kuciot). [lomydenne u npumenenue Mapranua. Oxcua wmapranma  (IV) kax
OKHCIUTENb M Kartanu3aTop. llepmanranar kamus kak okuciautesnb. OKCHA W THAPOKCUJ
mapranua (II): momydenue u coiicrBa. Coenunenus mapranua (III). Maunranar (VI) kanus u
Mmanranar (V) xanus, ux noimydenue. Keneso. Haxoxaenue B npupoje. 3HadeHHE Kene3a s
opraHu3ma uesnoBeka. @Dusznueckue CBOWCTBA Kene3a. XUMHUYECKME CBOMCTBA jKenes3a
(B3auMozeiicTBUE C KHUCIOPOAOM, XJOPOM, CEpOil, yriem, BOJOW, KHUCIOTaMH, PacTBOPaMHU
coneit). CrutaBel jkenesa ¢ yriaepoaoM. [lomyyenne u npuMenenue xenesza. CoeJMHeHUs JKeme3a.
CpaBHEHHME KHCIOTHO-OCHOBHBIX M OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX CBOMCTB THMAPOKCH]IA
xeneza (1) u ruppoxcuna xenesa (III). Comu xeneza (II) u xenesa (III). Meroas! mepeBonaa
coneit xenesza (II) B comu xenesa (III) u obpatHo. lomHOE pasnokeHue BOAOW coiel kere3a
(IIT) co cnmabbiMu IBYXOCHOBHBIMU KHCIOTaMU. OKHCITUTENbHBIE CBOWCTBA COCTMHEHH Kene3a
(III) B peakuusiXx ¢ BOCCTAHOBMTENAMHU (MOIMJIOM, CEPOBOJIOPOJOM M Meablo). Llnanuansie
KOMILJIEKCH kene3a. KadecTBenHble peakuuu Ha uoHbl >kene3a (II) u (III). Depputs, ux
noyiyueHue U npuMmeHenue. Menb. Haxoxnenue B npupoae. buonornueckast poss. @uznueckue
U XHMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C KHCIOPOAOM, XJIOPOM, CEpOH, KHUCIOTaMu-
okucnutensmu, xiopuaom xeneza (III)). BzaumopeiictBue Memu ¢ KOHIEHTPUPOBAHHBIMU
COJISTHOM, OPOMOBOJIOPOJTHOM M MOJIOBOJIOPOJHOM KUCIOTaMu 0e3 jlocTymna Bo3nyxa. [lomydenue



u npumenenune menud. Oxcun u ruapokcun meau (I1I). Comu memu (II). Menubiit kymopoc.
Awmmuakatel menu (1) u menu (II). IHomyuenue oxkcuaga menu (1) BoccTaHOBIEHHEM T'MJIPOKCHIA
Menu (II) rmokozoi. Ilomyuenue xmopuma u uomumna meau (I). Cepebpo. duszmueckue u
XMMHMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C CEPOBOJOPOJOM B MPUCYTCTBUU KHUCIOPOJA,
KHCIIOTaMU-OKUcTuTeNsIMU). OcakeHne OKcHaa cepedpa Mpu IACHCTBUM IIEJIOYM HA COJIU
cepebpa. AMMmakatel cepebpa Kak okuciutenu. KadecTBeHHas peakimus Ha HOHBI cepedpa.
[Ipumenenne cepeOpa. 3os0T0. PuU3MUECKHE U XUMHUYECKHE CBOWCTBA (B3aMMOJAEWUCTBUE C
XJIOPOM, «IIAPCKOM BOJKOW»). 30JI0TOXJIOpOBOJOpoAHas kucioTa. ['mapokcua 3osiota (I11).
Kommnekcer 3010ta. CriocoObl BbIIENEHUS 30J10Ta M3 30J0TOHOCHOW mopoxbl. llpumenenue
3oi0Ta. lluHk. ®usznueckne U XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE C TaJlOT€HaMH,
KHCJIOPOJIOM, CEpOH, BOJOW, pacTBOpaMH KHCJIOT W Ienodyeit). [lomydeHue um mpuMEeHEHHE
IMHKAa. AMQOTEpHOCTh OKCHJAa M TUAPOKCUAA LMHKa. BaxHeilmwue comum 1uHKa. PTyTb.
Ouznyeckue U XUMHYECKHE (B3aUMOJIEHCTBUE C KHCJIOPOJIOM, CEpPOM, XJIOPOM, KHUCIOTaMHU
-OKHCIIUTENIMH) cBoiicTBa. [lonyuenue u npuMeHeHue pTyTu. AManbraMmbl — CIUIaBbl PTYTH C
metamnamu. Oxeua prytu (II), ero nonydenne. Xnopua u noaun pryru (11).

Jlemoncmpayuu.

1. Kosmekuus MeTauos.

. Komutekuyst MuHepasnoB v py[.

. Komnexknns «Xene3o u ero cruiaBe».

. OkparvBaHue MJIaMeHH COJISIMU HIEIOUHBIX U IET0YHO3EMENbHBIX METAIIOB.

. BzaumoericTBue HaTpus ¢ BOJIOM.

. BzaumoelicTBre Kanblius ¢ BOIOM.

. Komnexuust « ATFOMUHHI.
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. IlmaBienye aaTrOMUHMA.
9. BzaumoaencTBre aTFOMUHUS CO IIEJIOYBIO.
10. Anmromorepmus.
11. B3aumopeiicTBre XpoMa ¢ COJITHOW KHCIIOTOM 0€3 TOCTyIa Bo3ayxa.
12. Ocaxnenue ruapokcuaa xpoma (I1I) m okucienue ero nmepokcu0M BOAOPOIA.
13. PaznoxeHnne auxpomMara aMMOHUS.
14. PaznoxeHue nepokcuia BOJ0OPOIa Mo ASHCTBUEM TUOKCHAA MapraHia.
15. OcaxneHnue
ruapokcua xenesa (I1) u okucnenue ero Ha Bo3ayxe.
16. Beinenenne cepedpa U3 ero coJiel ASHCTBUEM METH.
Jlabopamopnwvie onvimei.
1. OkpaivBaHue MmiaMeHu COSUHEHUSIMU 1IETOYHBIX METAILJIOB.
. O3HaKOMJIEHUE C MUHEpAIIAMH U BaXXKHEHIIMMH COETUHEHUSAMH LIEJI0YHBIX METAIIJIOB.
. CoiicTBa coeIMHEHUH MIETOYHBIX METAIIOB.
. OKkpacka miaMeHu COJISIMH IEJI0OUYHO3EMENIbHBIX METAIJIOB.
. CBo¥icTBa MarHus M €ro coeJUHEHHMI.
. CBolicTBa COeMUHEHNH KaJIbIIHs.
. KecTkocTh BOJIEIL.
. CBolicTBa aIIOMHUHUS.
. CBoiicTBa COeIMHECHUI aJTIOMUHUS.
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0. CBoiicTBa 0JI0Ba, CBHHIIA U UX



COCIMHECHUM.

11. CBoiicTBa COEIMHEHHI XpoMa.

12. CpoiicTBa Maprasiia v €ro COeJMHEHUM.

13. M3yueHue MUHEPAJIOB XkKee3a.

14. CpoiicTBa xenesa.

15. CBoiicTBa Meau, €€ CIUIaBOB U COCIMHEHUM.

16. CBoiicTBa IIMHKA U €70 COCAMHEHUI.

OcHogvl opeanuueckoil xumuu

OcHOBHBIE MOHATUS OpraHuYecKod xumuu. [losiBleHHe W pa3BUTHE OPraHUYECKOW XUMHH KaK
Hayku. [IpenMeT u 3agadud OpraHUYecKOrd XMMUU. MeECTO W 3HaAYeHUE OPraHWYEeCKON XUMHH B
CHUCTEME €CTECTBEHHBIX HayK. B3anMOCBS3b HEOPraHUYECKUMX M OPraHMYeCKHX BEIIECTB.
OcobenHoctu opraHuveckux BemiecTB. [IpuyuHBl MHOrOOOpa3usi OpPraHUYECKUX BEIIECTB.
Oprannydeckue BelecTBa B MPUpo/Ie. YTIEPOIHBINA CKEJIET OPraHuueCKOW MOJIEKYIbI, €70 THUIIBI:
HUKJIMYECKHe, anukindeckue. KapOouukiniyeckue u reTepolnKiIndeckue ckenersl. KpatHocts
XUMUYECKON CBSI3M (BHJIBI CBS3EH B MOJIEKYJIaX OPraHUYECKUX BEIIECTB: OJUHAPHBIC, TBOWHBIC,
TpoiiHbIe). MI3MeHeHre SHEepPTUH CBsI3el MEXTy aTOMaMH YIiepo/ia MpHU YBEIIMUYEHUHU KPATHOCTH
cBs3u. HachIlieHHbIe U HEHACHIIEHHBIE COCIMHEHUS. DJIEKTPOHHOE CTPOCHHE M XUMHYECKHE
CBS3M aToma yrieponaa. [mOpuamsanus aTOMHBIX OpOWTalield, ee THMBI I OPTraHUYeCKHX
coeTMHEeHMI: sp3, sp2, sp. O0pa3oBaHue G- U P-CBA3EH

B MOJIEKYJIAaX OPraHUYECKUX coeAuHeHUH. I[IpoCTpaHCTBEHHOE CTPOEHHE OPraHUYECKUX
coeIMHEHUN. XMMUYECKOE CTPOEHUE KAK MOPAIOK COEAMHEHUSI aTOMOB

B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUS
Ooprann4eckux coeauHeHnii A. M. bytiepoBa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO
ctpoenust Mmouiekyna. CrpykrypHas dopmyna. M3omepuss u  uzomepsl. CTpyKTypHass w
MIPOCTPAaHCTBEHHass wu3omepus. M3omepust yriepoaHoro ckenera. M3omepuss mnonokeHHs.
MexknaccoBasg wuzomepus. Buapsl npocTpancTBeHHOM wu3omepun. Onrhueckas H30Mepus.
AcumMmerpuueckuid atoM yriepojia. ONTHYECKUE aHTUIOAbl. XHPaJbHOCTh. XUpaJIbHbIE U
axupalibHble MoOJeKynbsl. ['eomerpuueckas wuzoMepus (uuc-, TpaHc-uzomepus). Dusmko-
-XUMUYECKHE METOJbl HCCIIEOBAaHUS CTPOCHUS U PEAKIMOHHOW CIOCOOHOCTH OPraHMYECKUX
coemuaeHuit. Criektpockonus SIMP, macc--criektpomerpusi, WHpaKpacHas CHEKTPOCKOIHS.
DIEKTPOHHOE CTPOEHUE OPraHWYECKUX BelecTB. B3auMHOE BIMsSHHME aTOMOB U TPy aTOMOB.
OnextpoHHbIe 3¢ dekThl. MHIyKTUBHBIN 1 Me3oMepHbIi A dekTrl. [IpeacraBaeHue o pesoHaHce.
Knaccudukanus opranmdeckux BemiecTB. OCHOBHBIE KJIAacChl OPraHUYECKUX COCAMHEHUU.
[MpunHnmne! K1accupukanuu opranndeckux coequHeHuil. [lonstue o GyHKIMOHATBHON TpyTIe.
Knaccudukanuss opraHM4ecKMX COEOUHEHHH Mo (YHKIMOHAIBHBIM TpymmnaM. ['omosnorus.
I'omonoru. I'omonoruueckast pazHocts. ['omonornyeckue psiapl. HoMeHknatypa opraHuyeckux
BelIeCTB. MexayHapoaHas (cucTeMaThyeckas) HOMEHKJIAaTypa OpraHMYeCKUX BEIIeCTB U
MIPUHIIUIBI 00pa30BaHUs Ha3BaHUI OPraHMYECKUX COeOUMHEHMH. PalnnoHanbHas HOMEHKIIATypa.
Knaccudukamuss u ocoOeHHOCTH opraHnuyeckux peakiuil. CrnocoObl 3amuceil peakiuii B
oprannueckoi xumun. Cxema W ypaBHEHHE. YCIOBUS TpoBeneHus peakiuil. Kmaccudukanus
peakluMii OpraHuyYecKUX BEIIECTB MO CTPYKTYPHOMY MPHU3HAKY: 3aMElIeHUE, MPUCOEIUHEHUE,
oTiieryieHue. PeakunoHHble 1eHTpbl. l[lepBoHayalibHbIE TOHATHS O THUNAX W MEXaHM3Max
OpPraHUYeCKUX peakiuud. ['OMOJMTHYECKH M TIE€TEPOIUTUYECKUN pa3pblB  KOBAJEHTHOMU
XUMHYECKON cBs3u. CBOOOJHOPAIUKAIBHBIA W MOHHBIM MeXaHU3Mbl peakuuu. [loHstue o
cBOOOJTHOM pajuKaie, Hykieoduie, anekrpopuie, kapbokaTuoHne u kapobanuone. O603HaUeHNE



HMOHHBIX peakUui B OpraHu4yeckoil XumuHu. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B
opranuveckoil xumuu. HneHTudukanuss OpraHMYecKHX CcoeAuHeHHH. ['eHeTwueckas CBs3b
MEXKIy KIacCaMM OpraHMYeCKUX coeauHeHud. JlemoncTpauuu. Monaenu OpraHuyecKux
Mosiekyn. 2.3.2. VYrieBomopoabl AJKaHbl. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbI M€TaHa. sp3- rubpuausainusi opourtaneil aToMoB yriiepojaa. ['oMosiorudeckuit psjg u
obmas dopmyna ankaHoB. Cucremarnyeckas HOMEHKIIATypa alKaHOB W PaJuKaiioB. M3omepus
yIIepoIHOTO cKeiera ankaHoB. llonsatre o koH(opmanusx. OU3MUECKUE CBOWCTBA aKAHOB.
3aKOHOMEPHOCTH HW3MEHEHUs (U3MYECKHUX CBOWMCTB. XHMMHUYECKHE CBOWMCTBA aJIKAHOB:
raJIOrTEHUPOBAHUE, HUTPOBAHUE, JIETMJPUPOBAHUE, TEPMHUUECKOE pasJokKeHUue (MHUPOIu3),
ropeHHe Kak OJIMH M3 OCHOBHBIX MCTOYHHMKOB Te€IUIa B IPOMBIIUIEHHOCTH U  OBITY,
KaTaJIUTHYECKOE OKHUCIIEHHE, KPEKUHI KaK CIOCOOBI IMOJIyYEeHHUS BAKHEHIIMX COECTUHEHHI B
OpraHMYeCKOM CHHTE3€, M30MepH3alMs Kak Croco0 MOJIydeHHs] BBICOKOCOPTHOIO O€H3MHA.
MexaHu3M peakiuu cBOOOJHOPATUKAIBHOTO 3aMelleHus (Ha IpUMEpPE XJIOPUPOBAHUSI METAHA).
CuHTeTHYecKHe CHocoObl TMOJY4YEeHHs  ankaHOB. MeToapl MOJy4eHMs] alKaHOB U3
ATKWITAIOTeHUI0B (peakuusi Bropiia), nekapOOKCHIMpOBaHUEM CoJiel KapOOHOBBIX KHCIOT U
AJIEKTPOJIU30M PACTBOPOB cOJiell KapOOHOBBIX KUCIOT. HaxokieHue ankaHOB B IpHUpOJE U
npuMeHeHue ankaHoB. [{uxioankanbl. CTpoeHue MoOJeKya IukiIoankaHoB. OOmas ¢opmyna
LHUKIoaIKaHOB. HoMeHknaTypa UIUKIOalKaHOB. J3oMepusi NMKIOAIKaHOB: YIJIEPOJHOTO
CKeJeTa, MeXKiIaccoBas, IpOCTpaHCTBEeHHas (Luc-TpaHc-uzomepust). HanpsoxeHnubie

U HEHalpspkeHHble IUKIbl. Crnenn@urka CBOMCTB IMKIOAIKAHOB C MalbIM pa3MepoM IIHKIIA.
XUMHYECKHE CBOMCTBA ILMKIOMpONaHa: TOPEHHE, PEaKIHH MPUCOEAMHEHHUS (TUAPUPOBAHUE,
MPUCOEMHEHHE TaJOreHOB, TajJoreHOBOJOPOJIOB, BOJABI) M LHUKIOTEKCaHA: TOPEHHE, PeaKlnu
paJuKalbHOTO 3aMelleHusl (XJIopupoBaHue, HUTpoBaHue). [lomyyeHHe MUKIOAIKAaHOB U3
QJIKAaHOB W JITAJOTC€HAJIKAaHOB. AJIKEHBI. OJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBI ATHJICHA. Sp2- THOpuau3amus opoOuTaneid aroMoB yriepoja. o- U p-Ceszu.
l'omonornueckuit psg u oOmas ¢dopmyna ankeHoB. Homenkiatypa ankeHoB. M3omepus
QJIKEHOB:  YIJIEPOJHOTO  CKEJleTa, IOJIOKEHUS  KpaTHOM  CBSI3U, IPOCTPAHCTBEHHAs
(reomeTpuyeckass HW30MEpUs, WIM LUC--TPAHC -H30MEpHsi), MEXKiaccoBas. Puznueckue
CBOMCTBa  anKeHOB. XHMHUYECKHE CBOMCTBa ankeHOB. Peakuuu  31eKTpouIbHOTO
MPUCOEIMHEHHST KaK CHoco0 moiydeHHs (DYHKIMOHAIBHBIX MPOU3BOIHBIX YIJIEBOJOPOJIOB:
TUAPUPOBAHUE, TAIOT€HUPOBAHME, TUAPOTAIOI€HUPOBAHUE, TMAPATALMS AIKEHOB. MexaHus3m
ANEeKTPOUIBHOTO MpUCOeIMHEHUsI K ankeHaM. [IpaBuino MapkoBHUKOBa M €ro OObsICHEHHUE C
TOYKH 3PEHHUS AIIEKTPOHHON Teopuu. PanukansHoe mpucoequHeHrne OpOMOBOOPOIa K alKeHaM
B IPUCYTCTBUU Mepekrcell. BzaumoieicTBre ankeHOB ¢ OpOMOM U XJIOpPOM B ra3oBoil ¢aze npu
BBICOKOHM TeMIeparype Wik Ha cBeTy. OKHCIIEHHE alKEHOB: TOPEHUE, OKUCIEHHUE KUCIOPOIOM B
npucyrctBuM xjaopuaos namaaus (II) u megu (II) (Bakep-mpoiiecc), OKUCIEHHE KUCIOPOAOM B
IIPUCYTCTBUH cepedpa, OKUCIEHHE TOPSYMM MOJKUCIEHHBIM PAacTBOPOM IE€pMaHraHaTa Kajus,
OKHCJICHHE TIepMaHTaHaToOM Kamnus (peakiusi Baraepa), o3oHupoBanue. KauectBeHHbIe peakuu
Ha JIBOMHYIO CBs3b. I[IpombliieHHble M Ja0opaTopHble CHOCOOBI MOJYYEHUS AJIKEHOB.
[lonyyeHnue ankeHOB NETMAPUPOBAHUEM AJIKAHOB; pEaKUUEd SIUMUHUPOBAHHUS W3 CIUPTOB,
rajoreHajkaHoB, AurajgoreHankanoB. [lpaBuno  3aiiueBa. [lommmepuszanusi — ajaKeHOB.
ITomumepusanus Ha katanusaropax Lluriepa—Harra. IlomuaTuneH kak KpyNMHOTOHHAXKHBIN
MPOJYKT XUMHYECKOTO0 Mpou3BoACTBA. IIprMeHeHne ankeHoB (STWJIEH U IPOIUJIEH).
Ankanuensl. Knaccudukanus ankaaueHOB MO B3aUMHOMY PAcIHOJIOKEHHIO KPAaTHBIX CBSI3eH B
Mouiekyae. OcoOEHHOCTH HIEKTPOHHOTO M TMPOCTPAHCTBEHHOTO CTPOEHHUS COIPSKEHHBIX



ankagueHoB. OOmas dopmyna ankagueHoB. HomeHknarypa ©  HM30MEpHS aJIKaJIMCHOB.
@uU3NYECKUE CBOWCTBA  AJIKAAUEHOB. XMMHMUYECKME CBOMCTBA  aAJKAJIMEHOB: PpEAKUUU
IIPUCOEUHEHMS (TMAPUPOBAHUE, TAJIOTEHUPOBAHUE), TOPEHUS U nosmMmepusauu. 1,2- u 1,4-
[Mpucoenunenne. I[lomyuenue ankaguenoB. CuHTe3 OyragweHa W3 OyraHa © OSTaHOJA.
[Tonumepuzanus. Kayuyku. Brnag C. B. JlebeneBa B mojydeHHE CHHTETHMUECKOIO KaydyKa.
Bynkanuzanus kaydykoB. PesnHa. MHoroo0Opa3ue BHUIOB CHHTCTHUSCKHX KaydyKOB, HX
CBOWCTBA W TMpPUMEHEHHE. AJKUHBI. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
aneTuieHa. sp- ruOpuau3anus opouTaieir atoMoB yriaepoja. ['omonoruueckuil psin v oOias
dopmyna ankuHOB. HomeHknarypa ankuHOB. M3oMepus ajlKWHOB: YIJIEPOTHOTO CKeJeTa,
MOJIO)KEHUS KpaTHOM CBSI3H, MEXKiaccoBas. PU3MYECKHE CBOWCTBA AJIKMHOB. XHMHUYECKHE
CBOMCTBA AJKWHOB. Peakinuu mpucoearuHEeHus: Kak CIoco0 MOJTYYSHHS MOJUMEPOB U JIPYTUX
TIOJIE3HBIX MPOJIYKTOB. I'mapupoBanue. Peaxiuun MIPUCOETUHEHUS rajoreHoOB,
raJIOr€HOBOIOPOJIOB, BOJBI. TpuMepu3alus U JUMEpHU3alusl areTwieHa. Peakiuu 3amenieHus.
KucnoTtHeie cBOICTBA aIKMHOB C KOHIIEBOM TPOWHOM CBs3BI0. AlleTHUiIeHUAB. B3aumopeiicTeue
aleTUIICHUJOB C TajoreHaikaHamu. [openue amerwieHa. OKUCIEHUE aTKUHOB DPACTBOPOM
nepManranata kanus. [lomydeHue areTusieHa MUPOJIM30M MeTaHa U KapOWIAHBIM METOIOM.
CuHTe3 aNKWMHOB AJIKIIMPOBaHUWEM aneTwinioB. [Ipumenenue anerunena. ['openue anerusieHa
KaK WCTOYHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHHU IS CBAapKH W PE3KH METAUIOB. ApEHBI.
Uctopus otkpeitusa 6ensona. [louarue 06 apomatuunoctu. Ilpasuno Xrokkens. Hebensonansie
apomatndeckue  cucreMbl.  COBpEMEHHbBIE  TPEACTABICHUS 00  JJIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHHH OeH3osa. O0mas dhopmyna apeHoB. M3omepuss 1 HOMEHKIATypa
roMoJsioroB 6ensosia. Mzomepus nu3amenieHHbIX O€H30J10B Ha MpuUMepe KCeuioioB. duznyeckue
CBOMCTBa OcH30y1a. XMMHUYECKHE CBOMCTBA OeH3oja. Peakumu 3aMernieHusi B OCH30JIbHOM siipe
(amexkTpodusbHOE 3aMEIICHHE): rajoreHupoOBaHUE, HUTPOBaHMUE, AJKUJTMPOBaHHUE,
alIMpoBaHue, cyibpupoBanue. MexaHu3M peakluu IeKTPo(UIBLHOrO 3amenieHus. Peakiumn
MPUCOEANHEHUST K O€H30J1y (THIPUPOBAHHE, TaJOreHUpPOBaHUE (XJIIOPHUPOBAHHE HA CBETY)).
Peakuust ropenusi. OcoOEHHOCTH XMMHYECKUX CBOWCTB QJIKHIJIOCH30JIOB Ha MPHUMEpPE TOIyoJa.
B3anMHoOe BiMsAHHME aTOMOB B MoOJeKkyje Toiyona. IIpaBuna opueHTanuu 3aMecTUTENEH B
peakuMsaX 3aMelleHUs, COIJIACOBAaHHAas W HECOIVIACOBaHHAs OpUEHTalus. XJIOPUPOBAHHE
toinyona. OKuUCIIeHHE alKUIOEH30JI0B pacTBOPOM IepMaHraHaTa Kanus. [ amoreHupoBaHue
aNKWIOeH30JI0B B OOKOBYIO mienb. HutpoBanume Hutpobenszona. Ilomyuenme Oenzosia u ero
romosioroB. Ilpumenenue romonoroB OeHzona. [loHsATHE O MNONMMSAEPHBIX apeHax, HX
¢buznonornueckoe JAeUCTBUE Ha OpraHU3M 4YeJoBeKa. [ eHeTHueckas CBSI3b MEXIY pa3iMuHbIMU
KJIacCaMH  YIJIeBOJOPOJOB. KayecTBEHHbIE peakUUu Ha HENpeaeibHble YIIE€BOJOPOIBL.
l"asioreHONpPOU3BOIHBIE  YTJIEBOJOPOJOB. DJIEKTPOHHOE CTPOEHUE TaJOT€HOINPOU3BOIHBIX
yIIeBOJOPOJOB. Peakiuu 3aMenieHusi rajoreHa Ha TMAPOKCWI, HUTPOIPYyNNy, LUAHOTPYIIILY,
amuHOTpynny. JleiicTBUe Ha rajoreHNnpou3BOJHBIE BOJHOTO M CIIUPTOBOTO PacTBOpa ILIEIOYH.
CpaBHeHHE pPEAKIMOHHON CIIOCOOHOCTH alKWUi-, BUHWI-, (EHHI- U OEH3WITalOreHUI0B.
B3aunMojelicTBue nuranoreHajikaHOB ¢ MarHueM M UUHKOM. [IoHATHE 0 MeTaimoopraHu4ecKux
coeMHEeHUAX. MarHunopranuueckue coeauHenus. PeaxktuB ['punbsapa. Hcnons3oBanue
raJIOT€HOTIPOU3BOHBIX B OBITY, TEXHUKE U B CUHTE3E.

Jlemoncmpayuu.

1. CocraBneHue MoJieieil MOJIEKYN aJIKaHOB.

2. bpoMupoBaHue rekcaHa Ha CBETY.

3. T'opeHue MetaHa, STUIIEHA, alleTUIICHA.



4. OTHOIICHUE METaHa, STHJICHA, allcTUIICHA

u OeH30J1a K pacTBOpaM NepMaHraHata Kajaus u OpoMHOHN BOJe.

5. Ilony4yenue aTHIIeHA peakuye AeruapaTanuy 3TaHoJIa.

6. [losryuenue amneruiaeHa rUAPOU30M KapOua KaIbIIHsl.

7. OKHCcIeHUE TOJIyoJIa pacCTBOPOM IIEpMaHraHaTa Kajusl.

8. IlonmydeHue cTupoJia JENOIMMEpPU3ALMEN TOJUCTUPOJIA W HCHBITAHUE €ro OTHOLIEHUS K
pacTBopy IepMaHraHaTa Kajus.

Kucnopoocooepicawue opzanuueckue coeOuneHus

Cruprtel. Knaccuduxkanus, HOMEHKIIATypa U U30Mepusi CiupToB. ['OMoOIOrnyeckuii psan u oomas
dbopmyna mpeneabHbIX OJHOATOMHBIX  crnuUpTOB. Dusmyeckue CBOWCTBA MPEICIbHBIX
0JIHOATOMHBIX CITUPTOB. BogopoiHast CBsI3b MEXy MOJIEKYJIaMH M €€ BJIMSHUE Ha (QU3HUYECKUE
CBOMCTBa CHUPTOB. XUMHUYECKHE CBOMCTBA CIUPTOB: KHCJIOTHbIE CBOMCTBA (B3aUMOJEIHCTBUE C
HaTpUeM KaK CIOCO0 YCTAaHOBJIEHUS HAJIUYMS THIPOKCOTPYIIBI); PpEaKIHH 3aMelleHUs
TUAPOKCHIIBHON TPYIIIBI HA TAJIOTEH KaK CIIOCO0 MOyYeHUsT paCTBOPUTENICH; MEKMOJICKYIIsIpHAas
Y BHYTPUMOJICKYJISIpHAs JETHApaTaIis, 00pa30BaHUEe CIOXKHBIX Y(PUPOB ¢ HEOPraHUIECKUMHU U
OpraHWYECKUMH KHUCJIOTaMu; TopeHue; okucienne oxcugom wemu (II), monakucieHHBIM
pacTBOpOM IepMaHraHaTa Kajlus, XpOMOBOM CMEChIO; PEaKkIUu YIJIEeBOJOPOJHOTO paJuKala.
CpaBHEHHE PEAKIMOHHOW CIIOCOOHOCTH TEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJTHOATOMHBIX
CIIUPTOB B PEAKIIMU 3aMeIIeHUs. AJKOTOJSTHL. [MApOnIN3, amKkmiInpoBaHWE (CHHTE3 MPOCTHIX
a¢upoB no Bumbsimcony). Ddupsr pochopubix kucior. Pombp mMoHO-, 1u- u tpudocharos B
ouoxumuueckux npoueccax. [IpomblinuieHHslil cuHTe3 MeTaHosa. [lomydenue sTaHona: peakuus
Opo’KeHMsI  TJIOKO3bI, TuapaTanus dSTwieHa. [IpumeHeHne MeTaHona U 3TaHoOJA.
@uU3HOJOrHYecKoe JEHCTBHE METAaHOJA M ITaHOJa HAa OpraHU3M YejaoBeka. MHOroaToMHbIe
CHOUPTHI. ODTUJIEHTJIUKOJb W TIUUEPUH KaK TMPEACTABUTENH TMPEAETbHBIX MHOTOATOMHBIX
CIUPTOB, UX (pU3MUecKue U XUMHUUecKHe cBoiicTBa. KauecTBeHHas! peakliis Ha MHOTOAQTOMHBIE
CHUPTHI U ee MPUMEHEHHE JJIsl PACclIO3HABAHUS INIMLEPHHA B COCTaBE KOCMETHYECKUX CPEICTB.
CuHTe3 JMOKCaHa W3 OTWICHIVIMKOJNSA. TOKCHMYHOCTh ATWieHTrnukoys. [Ipaktuueckoe
MPUMEHEHHE JTHIICHTVIMKOISA u riaunepuHa. [Ipocteie s¢hupbl Kak H30Mephbl MpeAeIbHBIX
OJIHOATOMHBIX cHUpTOB. CpaBHEHHE UX (PU3MUECKUX U XHMUYECKUX CBOMCTB CO CHUPTAMHU.
Peakuus pacuieruienus npocTeix 3GuUpoB no10Bo10poAoM. [lepokcu bl IpoCTHIX AIPUPOB, MEPHI
MPEeIOCTOPOKHOCTU Tpu padbore ¢ HUMU. DeHonbl. CTpoeHHe, M30MEpUs U HOMEHKIATypa
¢denosoB. B3aumHOe BIMsSHHE aTOMOB B MoJiekyne ¢eHona. Puznyeckue U XUMHYECKUE
cBOiicTBa (eHONa M Kpe3osoB. KucnorHelie cBoiicTBa ()EHOJIOB B CpPaBHEHHHM CO CIHPTaMHU:
peakiuu ¢ HaTpueM, THAPOKCHIOM HaTpus. Peaknuu 3amemnieHuss B OEH30JbHOM KOJIIbLIE
(ranorenupoBanue (OpomupoBanue), HuTpoBanue). lIpoctbie 3dupsl (enonon. OxucieHue
¢denonoB. KauectBennole peakiuu Ha ¢eHon. [lomydenne ¢enona. [Ipumenenue denona.
KapOonumnbpHble coenvHeHUs. ANBIETHIbl U KETOHBI. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE
CTpOeHHE KapOOHWILHOW TpyNmbl, €€ MOJIPHOCTh W ToisipusyeMocTh. Kimaccudukamms
anbAEeTUI0OB M KEeTOHOB. (CTpoeHuEe TpeAeNbHbIX albJeruioB. ['OMonormyeckud psia,
HOMEHKJIaTypa, HW30MEpUsl MpeAeNbHbIX anbaeruaoB. CTpoe€HHE MOJIEKYJbl alleTOHA.
l'omonornueckuil psi, HOMEHKIATypa W U30Mepusi KeToHOB. OOmias (opmyna mpeaeabHbIX
aNbJIETHIOB U KeTOHOB. (Dusnueckue CBONCTBa ¢opMaibaerujia, aleTalbJIeruaa, aleToHa.
[ToHsiTHE O KETO-CHOJBHOW TayTOMEpHH KapOOHUIBHBIX COENMHEHUN. XUMHUYECKHE CBONCTBA
MpeIeIbHBIX ATbJAETHI0B U KETOHOB. MeXaHU3M peaklny HYKJIeO(UIHHOTO MPUCOESINHEHUS T10
KapOOHUJIBHOM Tpymme. Peaknuu NpuCOeIMHEHHUS BOJBI, CIUPTOB, I[MAHOBOAOPOJA U



runpocynbdura Harpus. llomyuenuwe ameraneii u  keraneid. CpaBHEHHE PEAKLIMOHHOM
CIOCOOHOCTH AJIBJETHIOB U KETOHOB B PEAKIMAX MPUCOCTUHEHUs. Peakiny 3aMeneHns arToMoB
BOJOpOJAa TpH YIJIEPOJHOM arome Ha ranoreH. llommmepusanus Qopmanbaeruga u
areranpiaernga. CHHTE3 CIIMPTOB B3aMMOJICHCTBHEM KapOOHMIIBHBIX COCAMHEHHH C pPEeaKTHBOM
I'punbsipa. Oxucienue KapOOHWJIBHBIX coenuHEHUH. (OCOOCHHOCTH pEakIMH OKHCICHUS
arietoHa. CpaBHEHHME OKHUCIJICHUS albJeruioB M KeToHoB. ['mapupoBanue. BoccranoieHue
KapOOHHIIPHBIX COCOMHEHWH B CHUPTHL. KauecTBeHHbIE peakluu Ha albJICTUIHYIO TPYIITY
(peakuus «cepeOpstHOTO 3epKayiay, B3amMmojaericTBue ¢ ruapokcuaoM meau (I1)). AnpmonsHO-
-KpOTOHOBAas KOHJEHCALIUsI AbJCTHI0B B KeToHOB. OcobeHHocTH (hopmanbaeruaa. [lomyuenue
MIpeleNbHBIX AJbJIETUJIOB: OKUCIEHHE CIIUPTOB, ruapaTanus anetuseHa (peakuus Kydeposa),
OKHCIIEHUEM 3TUJIEHA KUCIOPOA0M B npucyrcTBuM xnopuaa namianus (I11). [lomydenune anerona
OKHCJICHHEM IIPOIaHOJIa-2 U Pa3JI0KEHUEM KaJbIMEeBOW WM 0apueBOM COJIM YKCYCHOM KHCIIOTHI.
TokcuuHOCTH anbaeruaoB. BakHele npeacTaBUTeNy ajlbJIeruI0B U KETOHOB: (hopMaibAeru,
YKCYCHBIN anbJiern]i, alueToH U HUX MpaKTU4YeCKoe HcnoJib3oBaHue. KapOOHOBBIE KHCIIOTHI
CrpoeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KuciaoT. Kmaccudukanus, nzomepus u
HOMEHKJIAaTypa KapOOHOBBIX KHCJIOT. OJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHUE
KapOOKcUIbHOM rpymnmbl. ['omonorndeckuii psia u oOmast opMyna mpeneabHbIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PU3NYECKHEe CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
Ha IIpUMEpPE MYPABBUHOM, YKCYCHOM, IIPOIMOHOBOM, MaJbMUTHHOBON M CTEAPMHOBOM KHCIOT.
Bonoponnbie cBsizu, accoumanus KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOMCTBAa MpeAesbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT. KrcOoTHBIE CBOMCTBA (M3MEHEHHE OKPACKH MHIMKATOPOB,
pEaKIMU ¢ aKTUBHBIMU METaJJIaMH, OCHOBHBIMHU OKCHJAMHU, OCHOBaHUSAMH, COJISIMU). M3MeHeHue
CHJIbl KapOOHOBBIX KHCJIOT MpPH BBEJCHUM JOHOPHBIX M aKUENTOPHBIX 3aMECTHTEIEH.
B3anmopeiictBue kapOOHOBBIX KHCIIOT CO CUpTamMu (peakuus 3Tepudukanuu), oOpaTuMOCTh
peaKkuMy, MEXaHHW3M peakuuu sTepudukanuu. l'anoreHupoBaHHe KapOOHOBBIX KHCIOT B
O0okoByr0 1enb. OcoOEHHOCTHM XMMUYECKUX CBOWCTB MypaBbUMHOW KucioThl. IlomydeHue
IPEJENbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCIIOT: OKHCJIECHHE aJIbJETUA0B, OKUCIECHUE
[EPBUYHBIX CIIUPTOB, OKHUCIIEHHWE QJKAHOB W  aJKEHOB, T'HAPOJIM30M TI'e€MHHAIbHbIX
TpurajoreHuioB. B3aumopelictBuem peaktuBa I'puHbspa ¢ yriekucinbiM razom. [lomydeHnue
MYpPaBbUHOM M YKCYCHOM KHCJIOT B MPOMBINUICHHOCTH. [IpuMeHeHre MypaBbMHOM U YKCYCHOM
KUCIOT. JIByXOCHOBHBIE KapOOHOBBIE€ KHMCJIOTBI: OOIIME CIOCOOBI MOJY4YEHUs, OCOOEHHOCTU
XUMUYecKUX cBOMCTB. lllaBeneBas M MajoHOBas KUCJIOTa KaK IMPEJICTABUTENM JUKApOOHOBBIX
kucinoT. CUHTE3bl Ha OCHOBE MAJIOHOBOTO 3(upa. AHIHIPUIBI U UMUBI AUKAPOOHOBBIX KUCIIOT.
HenpenenbHble 1 apoMaTHUECKUE KMCIOThI: 0COOEHHOCTH MX CTPOEHUs U cBOiCTB. [Ipumenenue
OEH30MHOM KHCIOTHl. ApOMaTHUYECKHe IMKapOOHOBbIE KUCIOTHI ((TaneBas, uzodraieBas U
TepedTaneBass KHUCIOThI): NMPOMBILIUIEHHBIE METOJbl MOJydeHHs U npumeHeHue. [lonstue o
THJIPOKCUKApOOHOBBIX KHCIOTAaX M UX MPEJACTABUTENSIX MOJIOYHOHM, JTUMOHHOH, s0JI0YHOM U
BUHHOW KHCJOTaX. Beiciive nmpenensHble U HempenenbHble KapOOHOBBIE KUCIIOTHI. 3HAUEHHE U
IpUMEHEHHEe KapOOHOBBIX KHCIOT. (DyHKIMOHAJIbHBIE IPOU3BOAHBIE KapOOHOBBIX KHCIOT.
XJMOpaHTUJIPUIBl U aHTHIPUIBI KapOOHOBBIX KHCJIOT: MOJIydeHHe, THapoin3. BzaumoneiictBue
XJIOPaHTUAPUAOB C HyKJIeopUIbHBIMU peareHTamu. IlomydyeHue CclnoxHBIX 3(UPOB C
UCTOJb30BAHUEM XJIOPAHTHIPUIOB U aHTUAPUAOB KucIOT. CroxHble 3¢upsl. CrpoeHue,
HOMEHKJIATYpa U H30Mepusi CI0XKHBIX 3pupoB. CioxHbIe 3PUPHl KaK U30Mepbl KapOOHOBBIX
KACIOT (MexkiaccoBas wu3oMepus). CpaBHeHME (M3UYECKUX CBOMCTB W pPEaKIUOHHOU
CIOCOOHOCTH CIIOKHBIX 3(UPOB U M30MEPHBIX UM KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. CrocoObl MOJNydeHHsS] CIOXKHBIX 3(UpoB: s3Tepudukanus KapOOHOBBIX KHUCIOT,



alWIMPOBaHKUE CIMPTOB U AJIKOTOJISATOB IaJIOTEHAHTUIPUIAMU U aHTUJIPUJIAMU, AJTKUIMPOBAHHE
KapOoKkcuiaT-uoHOB. CHHTE3 CIOXKHBIX 3GUpOB (eHo0B. CiloxHbIe 3()UPHl HEOPraHMYECKHX
kucnot. Hurtpormunepun. IlpuMenenune cinoxHelXx 3(UpOB B MNHUIIEBOW W mapprOMEpHOM
IIPOMBIIIJIEHHOCTH. AMMBI KapOOHOBBIX KHUCJIOT: IIOJYy4eHME M CBOWCTBA Ha IpUMEpe
aneramuya. Ilonstue o HuTpuinax kKapOOHOBBIX KuCIOT. [lnanrmapunel. Comu KapOOHOBBIX
KHCJIOT, UX TEPMHUECKOE Pa3I0KEHUE

B NIPUCYTCTBUH 11e704d. CHHTE3 KapOOHMIIBHBIX COSAMHEHUN PA3I0KEHUEM KaJlbLIMEBBIX COJIEH
KapOOHOBBIX KHCIIOT.
Jlemoncmpayuu.

1. B3aumoieiicTBME HATPHS C ITAHOJIOM.
. Oxucnenue 3taHosa okcuaom menu (1I).
. ['openne sranoma.
. B3aumopelictBre TpeT-0yTHIIOBOTO CIIUPTA C COJISTHON KHCIIOTOM.
. MomodopmHuast peakiusi.
. Onpenenenue aabAETrUA0B IIPHU MOMOIIY KaU€CTBEHHBIX PEAKIIUM.

N N L AW

. OKucIeHue aabIETUI0B MTEPMaHTaHATOM Kallusl.

Jlabopamopuvie onvimei.

1. CBolicTBa 3TUIOBOIO CIHAPTA.

2. CBoiicTBa riauuepyHa.

3. CroiicTBa (peHoma.

4. CpoticTBa hopmaanHa.

5. CBoOICTBa YKCYCHOM KUCJIOTHI.

6. Conu kKapOOHOBBIX KHUCIIOT.

A30m- u cepocooepricauiue coeounenus

Hutpocoenunenus. DNeKTpOHHOE CTpOEHHE HUTPO-rpynnbl. [losyueHMe HHUTPOCOEIUMHEHUN.
BoccranoBienne HUTPOAPEHOB B aMUHBI. APOMAaTHYECKHE HUTPOCOEAUHEHUSI.

AKXuenTopHbie CBOIiCTBa HUTPOTPYIIIIHIL. AJbI0IBHO-KPOTOHOBAS KOH/ICHCAIUs
HUTpocoenuHeHuil.  B3peiBuaTthie  BemectBa. AmuHbl.  Knmaccudukanus mo — tumy
YIIEBOJAOPOTHOIO pajuKajia U YHCIy aMHHOTPYII B MOJIEKYyJe, HOMEHKJIATypa, H30Mepus
amuHOB. [lepBUuHbIE, BTOpUYHBIE M TPETHUYHBIE aMUHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOEHHUE MpeAeNbHBIX aMHHOB. Du3nyeckre CBONWCTBA aMHHOB. AMHHBI KaK OpPraHUYecKHe
OCHOBAHUS: pPEeaKIUu C BOJOW, kuciaoramu. Coin ankumiaMMOHUs. Peakiusi ropeHus aMUHOB.
ANKWIMPOBAHUE U AllMJIMPOBaHUE aMUHOB. Peakiiy aMiUHOB ¢ a30TUCTOM KUCIOoToU. [loHsaTue o
YeTBEPTUYHBIX aMMOHHUEBBIX OCHOBaHUAX. HuTpoza-Muubl. MeTonpl HAEHTU(DUKALNN
MIEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX aMUHOB. [loydeHre aMUHOB alKIJIMPOBAaHUEM aMMHUaKa
Y BOCCTAaHOBIIEHHEM HHUTPOIPOU3BOIHBIX YIJIEBOJOPOAOB, U3 CUPTOB. [IpriMeHeHne aMUHOB B
(dbapmalleBTHUECKON MPOMBIIUIEHHOCTH. ApOMaTHYeCKUe aMUHBL. AHWIMH KaK MPEACTaBUTEIh
apoMatudecknx amMuHOB. CTpoeHHe aHWIWHA. B3auMHOe BIUSHHUE TPYII aTOMOB B MOJIEKYJeE
aHWwInHA. BiusHue 3amecTuTeneil B apoMaTHUECKOM sJIpe Ha KUCIOTHBIE U OCHOBHBIE CBOMCTBA
apunamMuHOB. [IpuunHBI OCna0neHHus OCHOBHBIX CBOWCTB aHHWJIMHA B CPAaBHEHUU C aMHUHAMU
MpenenbHOro psifga. XUMHUUYECKHUE CBOWCTBA aHMIIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJCHCTBHE C
KHCIIOTaMH); PEeaKIMK 3aMeIIeHUs B apoMaTH4YecKoe sAApo (TaJoreHupoBaHue (B3auMOJICHCTBUE
c OpomHO# BOJOI), HUTpOBaHUE (B3aUMOJCWUCTBHE C A30THOW KHUCIOTOW), CylTb(pUpPOBaHUE);
OKHUCJICHHE; aIKUJIUPOBAaHWE W allWJIMPOBAHHE MO aTOMy a30Ta). 3alluTa aMUHOTPYIIBI TPH



peakluy HUTPOBAaHUS aHWIWHA. Aneranuwiul. Jnazocoenuuenus. Jlna3zoTupoBaHue MepBUUHBIX
apuiaMUHOB. Peakiuu qua3ocoeIMHEHUN C BBIJICIICHUEM a30Ta. Y CJIOBUS a30COUYETaHMs, a30- U
JIMa30COCTaBISOMINE. A30KpacCUTEIH, 3aBUCUMOCTh UX cTpoeHus ot pH cpeabl. MHauKaTopsl.
[Tonyuenue anunuHa (peakuuss 3uHMHA). AHUIMH KakK CbIpb€ Ui MPOU3BOJACTBA AHWJIMHOBBIX
kpacuteneit. CuHTe3sl Ha OcHOBe aHwimHA. Cepooprannueckue coenunenus. [IpencraBinenue o
CEpPOOpPraHNYecKuX coeauHeHUsIX. (OCOOEHHOCTH WX CTPOEHUS ¢ CBOWCTB. 3HaueHUE
CEPOOPTraHMYECKUX COCIMHEHMHA. [erepouukiabl. A30T-, KHUCIOPOI- W CEpPOCOJIepKalline
rereporkibl. DypaH, mHPPOd, THODEH W HMMHIA30J]1 KaK TPEACTABUTEIN MATHUICHHBIX
reTepouukioB. [Ipupoaa apoMaTHUHOCTH MATHUYIICHHBIX T€TEPOLIMKIIOB. DJIEKTPOHHOE CTPOCHHUE
MOJIEKYJbl TUPPOJIa, aPOMATUUYECKUN XapakTep MoJeKysbl. KucIoTHbIE CBOICTBa MHUpPpOJIA.
Peakuu runpupoBanus reteponiukiioB. [loHsTre o mpupoAHBIX MOpGUPUHAX — XITOPOPHILIIE U
reme. OOmue mpeacTaBiaeHUss 00 UX podM B KUBOW mpupoje. [IupuanH Kak MpencTaBUTEINb
MIECTUWICHHBIX TETEPOIUKIIOB. DIIEKTPOHHOE CTPOCHHE MOJICKYJbl MUPUJIMHA, apOMATHYCCKUN
xapakTep MoJieKysbl. OCHOBHBIE CBOWMCTBA MHUpUIWHA. Paznmnuue B TPOSBICHUM OCHOBHBIX
CBOMCTB TmHppoJia © mnupuauHa. Peakuum mnupugdHa: dSJIEKTpodUILHOE 3aMEIleHue,
TUAPUPOBAHUE, 3aMEIIEHNE aTOMOB BOJIOpOJa B [-TIOJIOKEHUU Ha TUApoKcorpymy. [TukommHbI
u ux oxuciaeHue. Kero-eHonmpHas TayroMmepus —P-THApPOKCUNHpUIWHA. Tayromepus
B-rugpokcunupuarHa u ypanwia. IIpencraBienue o6 umMuagazose, MUNEepUInHe, MUPUMHIAHE,
WHJI0JIe, HUKOTHHE, aTpomuHe, ckarosie, Qypdypone, TUCTUIWHE, THUCTAMUHE, ITypUHE,
MYPUHOBBIX U TUPUMHIMHOBBIX OCHOBAHMSIX.

Jlemoncmpayuu.

1. OcHOBHBIE CBOKCTBA AMHHOB.

2. KadecTBeHHbIEC pEaKIIM1 HA AaHWJIVH.

3. AHUJIMHOBBIE KPACUTEIH.

4. O0Opa31ipl reTePONMKITNIECKUX COSTUHEHUH.

buonozuuecku akmuenvie geuyecmaea

Kupbl kak cioxHbie 3(QUpHl TJIMIIEPUHA U BBICHIUX KapOOHOBBIX KHUCJIOT. PacturenbHble U
JKUBOTHBIE KHUPBI, UX cocTaB. DU3NUECKUE CBONCTBA KUPOB. XMMHUUYECKHE CBOWCTBA >KUPOB:
rupupoBanue, okucienue. [lepokcuanoe okucienue xupoB. [Iporopkanue xupos. ['maposus
WY OMBUJICHHE JKUPOB KakK CIOCOO MPOMBIIICHHOTO TOJIYYeHUS COJICH BBICIIUX KapOOHOBBIX
kucioT. ['maporennsanus xupoB. [Ipumenenue x)upoB. MblI4 KaKk COJM BBICIIMX KapOOHOBBIX
KHCJIOT. Morimmue cBoiictBa Mbuia. IlpencraBienne o numnugax. OOme mnpencTaBiIeHUS O
Oouonornueckux (GpyHKUMAX TUOUAOB. YriaeBoasl. OOmas gopmyna yriaeBoaoB. Knaccudukanus
yriaeBoJ0B. MOHO-, onuro- u nonucaxapuabl. Gusnyeckre CBOKWCTBA U HAXOXKICHUE YIIIEBOJIOB
B Ipupojie (Ha mpuMepe TIIoKo3bl U PpykTo3bl). JIMHEHHAs U HuKiIndeckas GopMbl TIIOKO3bI U
¢bpyxkTo3sl. [Inpanossl u ¢pypanossl. Popmynsl Guinepa u Xeyopca. [lonsTue o Tayromepuu Kak
BHJIE M30MEPUU MEXIY IUKINUYECKON U JUHEeWHOU popmamu. OnTHueckas U30MEpHsl TIIIOKO3BI.
XUMUYECKHE CBOWCTBA TIIOKO3bI: OKHCIEHUE XIJIOPHOW MM OpOMHOIM BOJOW, OKHCIEHUE
A30THOM KUCIIOTOM, BOCCTAHOBJICHHE B MIECTUATOMHBIM CIUPT, allMJIMPOBAHUE, AJIKWIIMPOBAHUE,
M30Mepu3alus, KaueCTBEHHbIE PEaKlMM Ha TJIIOKO3y (SKCIEpUMEHTAIbHBIE JI0Ka3aTelIbCTBA
HaIW4Yus aJbJACTUAHON W CHUPTOBBIX TPYIN B TJIOKO3€), CHHUPTOBOE, MOJIOYHOKHCIIOE,
MPOMMOHOBOKKUCIOE W MACISHOKHCIOe  OpokeHue. [ JMKO3WIHBIM  THIPOKCHI,  €ro
cnenuduueckue cBoiicta. [lonarue o rouko3uaax. [loHsTHE O TIIOKO3MAAX, X HAXOXKJIECHUU B
npupoje. [lomyuenue rimroko3bl. DpykTo3a Kak M30Mep TIIOKO3bl. Pubo3a u nesokcupubdosa.
[Ipumenenne u GHONOTHYECKass POTb YrIeBOA0B. OKUCICHHE YIIEBOJA0B — UCTOYHHK DHEPTHH



KUBBIX opraHusmoB. J[lucaxapunpel. Caxapo3a Kak IIpeICTaBUTENb HEBOCCTaHABIMBAIOIIMX
mucaxapunoB. Ctpoenue, GpU3NUEcKrue 1 XUMHUUECKUE CBOWCTBA caxapo3bl. ManbTo3a, TaKT03a U
HeIo0Mo3a: uxX CTpoeHue, (pu3nyeckne W XMMHUYECKHE CBOWCTBA. [ 'MApONHM3 AuMcaxapuioB.
[Tomyuenune caxapa u3 caxapHoil cBekibl. [Ipumenenne caxapossl. Ilonucaxapunael. Kpaxmai,
[JIMKOTEH U IeJUIo03a Kak Ouosiornueckue noiuMepsl. Kpaxman kak cMmech aMuiIo3bl U
aMUJIOTICKTUHA, €ro (U3MYECKHe CBOMCTBA. XWMHUUYECKHE CBOMCTBAa Kpaxmaja: THJIPOJIU3,
Ka4eCTBEHHAs] PEeaklusi C MOJOM M €€ NMPUMEHEHHE Ul OOHapY)KEHHUsSl KpaxMmayia B MPOJYKTax
nuTaHus. [ TMKOreH: 0COOCHHOCTH CTpOeHMs M cBOMCTB. llemtrono3a: ctpoeHue U pu3ndecKue
CBOMcTBAa. XMMHYECKHE CBOMCTBA WEIUTIOJIO3BI: THIAPOJIU3, OOpa30BaHHE CIIOKHBIX S(HUPOB.
[Ipumenenne kpaxmana U HesUI003bl. [IpakTHueckoe 3HaueHue nosmcaxapunoB. [lonstue o
npousBojictBe Oymaru. HyxnennoBbie kucnotel. Hykneosuasl. Hykneoruasl. HyknenHobie
KHUCJIOTHI KaK MpUpoAHbIe nosmMepbl. CoctaB u crpoenne HykienHoBbix kuciot (JJHK u PHK).
I'unponus HYKIEMHOBBIX KHUCIOT. PoOJb HYKIEHMHOBBIX KHCIOT B KH3HEAESTEIbHOCTU
opranusmoB. @yuknun J[HK n PHK. Kommemenraprocts. ['enetndeckuii kon. MccnenoBanue
cocraBa JIHK uyenoBeka u ero mpakruueckoe 3HadeHHe. AMHUHOKHUCIOTHL. COCTaB, CTPOEHHUE U
HOMEHKJIaTypa aMHHOKHUCIOT. ['OMOJIOTMYECKUN DS MPEAENIbHBIX aMUHOKHCIOT. M3oMmepus
MpelenbHbIX aMHHOKHCIOT. Onrtudeckas uzomepus. Du3nyeckue CBOICTBA MNpeAesbHbIX
aMUHOKHUCIIOT. (OCHOBHBIE aMHMHOKUCIOTHI, oOpasytomiue Oenku. CrnocoObl THOJy4YeHUS
AMUHOKHCIIOT. AMHMHOKHUCJIOTHI Kak aM(OTEepHble OpPraHMYecKHe COEJUHEHMs, PaBHOBECUS B
pacTBopax aMHHOKHUCIOT. CBOMCTBa aMHHOKHCIOT: KHUCJIOTHBIE M OCHOBHBIE CBOMCTBA;
M303JIEKTpUYECKasl TOYKA; aJKWIMPOBAHUE U AalMJIUPOBAHHWE AMHMHOTPYIIIBI; dTepudukanus;
peaKkuuu C a30TUCTOM KUCIOTOM. KauecTBEHHbIE pPeakUMy HAa aMHHOKHUCIOTHI C THAPOKCUAOM
menu (II), amaruapunom, 2,4-muautpodropoer3onom. Crenudpuieckne KaueCTBEHHBIE PEAKITUN
Ha apOMaTUYECKHE M TETEPOLMKIMYECKUE AMHHOKHCIOTBI C KOHLUEHTPUPOBAHHOW a30THOM
KHCJIOTOH, Ha mUcTenH ¢ arietatoM cBuHIA (I1). [loHsTHE O TMKIIMUECKNX aMUaX — JIaKTaMax u
JIUKeToNnunepasuHax. buonoruueckoe 3HaueHuUe o-aMUHOKUCIOT. OOnacT NpUMEHEHUs
amMuHOKHCIOT. Ilentuapl, ux crpoenue. IlentuaHas cBsi3b. AMUIHBIMN XapakTep MNENTHIHOU
cBs3u. CunHTe3 nentu0B. ['uaponus nentuaos. benku kak npupoaasie 6uononumepsl. CocTaB u
ctpoenue OenkoB. IlepBuunas cTpykrypa OenkoB. XHMHUYECKHE METOJbl YCTaHOBIICHUS
AMUHOKHCIIOTHOTO COCTaBa M IMOCIeA0BaTeIbHOCTH. DepMEHTAaTUBHBIA TUAPOJIU3 OEIKOB.
BropuuHnas cTpykTypa 0enKoB: a-crupalb, B-cTpykTypa. TpeTudHasi 1 ueTBepTHUHAs CTPYKTypa
O0enkoB. JlucynbduaHble MOCTHKM W HMOHHBIE M BaH-AEP-BaalbCcOBBI  (TUAPOGOOHBIE)
B3aUMOJICHCTBUSL. XHUMHUYECKHUE CBOWCTBAa OEJIKOB: THUIPOJIM3, JeHATypalus, KauyeCTBEHHbIE
(uBetHble) peaknuu Ha Oenku. IlpeBpamienus OenkoB MUINM B OpraHusme. buonorumdeckue
¢byHkun 0enkoB. JJoCTIKEHUS B U3yYSHUH CTPOCHHUS U CUHTE3a OEJIKOB.

Jlemoncmpayuu.

1. PacTBOpUMOCTB YIIIEBOAOB B BOJE U ITAHOJIE.

2. O6pa3Ibl aMUHOKHCIIOT.

Jlabopamopnvie onvimai.

1. CBolicTBa IIIIOKO3BI.

2. OnpeneneHue Kpaxmaia B IPOJYKTaX MUTAHUS.

3. XKupsl 1 uX CBOMCTBA.

4. 1IBeTHBIE peaKkIK OETKOB.

Buvicokomonekynapnuie coeounenus



OcHOBHBIE TOHSATHS BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, CTeNeHb mnoiuMepuzauud. OCHOBHBIE CIIOCOOBI MOJYYEHHS BBICOKOMOJIEKYISIPHBIX
COEJIMHEHUI: peaKkuy NOoJuMepHU3aluy U noiaukoHaeHcanuu. Cononumepusanusa. CTpoeHue u
CTPYKTypa IOJMMEPOB. 3aBUCHMOCTb CBOICTB IOJMMEPOB OT CTPOEHUS  MOJEKYII.
Knaccugukanuss moammepoB: IUTaCTMAcChl (IUTACTHKH), 3JacTOMEphl (Kaydykd), BOJIOKHA,
koMmno3uThl. CoBpeMeHHBbIE  IUIacTMAacChl  (TWIACTUKHM)  (TOJIMATUIICH,  TOJHUIIPOIIHIICH,
MOJIUCTUAPOJ, TOJUBUHUIXJIOPHI, (TOPOIIIACT, MNOJMITHWICHTepedTanar, akpui-OyTraaueH-
CTUPOJIbHBIN IUIACTUK, MOJIMKApOOHaThl). TepMOIIacTU4YHbIE U TEPMOPEAKTUBHBIE MOJUMEPHI.
®enonpopmanpaernaabie cMosbl. KommnosutHeie mMatepuanbl. [lepcrnekTHBBl MCTIONB30BaHUS
KOMITO3UTHBIX MarepuaioB. YriemnacTuku. Bonokna, ux xinaccudukauus. Ilpuponneie u
XMUMHUYECKHE BOJIOKHA. VICKyCCTBEHHBIE M CHHTETHYECKHME BOJIOKHA. [loHsATHE O BHCKO3E U
arietaTHoM BoJiokHe. llommadupHble M mMoJMaMuIHBIE BOJIOKHA, MX CTPOEHHUE, CBOMCTBA.
[IpakTHyeckoe MCHOJIb30BaHNE BOJIOKOH. DnacToMepsl. [IpUpoAHbIN M CUHTETUYECKHI KaydyK.
Pesuna u 360ouut. Ilpumenenue nonumepoB. CuHTeTHMueckue IIeHKH. MemOpansl. HoBble
TEXHOJIOTUY JIaJbHEHILIEro COBEPIIEHCTBOBAHNUS MTOJIUMEPHBIX MATEPHAIIOB.

Jlemoncmpayuu.

1. OGpa31bl IIACTUKOB.

2. Kosmeknysi BOJIOKOH.

3. [lonuKoHaEHC AN STUIICHIJIMKOJIS ¢ TepeTaneBOil KUCIOTOM.

Jlabopamopuvie onvimai.

OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K PACTBOPAM KHUCJIOT U ILET0YEH.

2.4. XvMHs U )KU3Hb

2.4.1. Xumudeckast TeXHOJOTHS (XUMHS B IPOMBIIIJICHHOCTH )

OcHOBHbBIE MPUHIUIBI XUMUYECKON TexHosoruu. OOIMe MpeacTaBiIeHHs] O MPOMBIIICHHBIX
crocobax TMOMy4eHHUs XUMHMYECKUX BemlecTB. [Ipou3BOACTBO CEepHOW KHUCIOTHI KOHTAKTHBIM
croco6oM. Xumusm npoiiecca. Cripbe Ui MPOU3BOACTBA CEPHOM KUCIOTHL. TexHOoJIornveckas
cXeMa IMpouecca, IMpolecChl W anmaparbl. MexaHu3M KaTaMTUYECKOro JCHCTBUS OKCHIA
BaHagus (V). IlpomsBoactBo ammuaka. Xumu3Mm mporecca. OrmnpeneneHue ONTUMAalbHbBIX
YCIIOBUH MPOBEACHUS peakuuu. [[puHIMN HUPKYJIALIMM U €ro peajn3anusi B TEXHOJOTHYECKON
cxeme. Meramnyprus. Yepnas metawwtyprus. [IpousBojacTtBo uyryHa. JlomMeHHBIA TIpolecc
(cblpbe, YCTPOMCTBO JOMEHHOM Tmeud, XuMu3M mpoiiecca). [IpousBojacTBo cranu B
MapTE€HOBCKOW meuu. I[Ipon3BoACTBO cTanu B KUCIOPOJAHOM KOHBEPTEPE M B JJIEKTpoIeyax.
[Ipsimoii mMeTon moJiydeHus xene3a u3 pyAsl. LlBeTHas Meramnyprus. OpraHuyecKuil CUHTES.
[IpompbrenHas opranuyeckast xumus. OCHOBHOW UM TOHKHUI opranudeckuii cunre3. Haunbomnee
KPYIHOTOHHQ)XHbIE€ IIPOM3BOJICTBA OpraHUYECKUX coeauHeHuil. [Ipou3BoACTBO MeTaHoIIA.
ITomydenne ykcycHOM KHCIOTBI M ¢opmanpaerujga u3 MertaHona. [lomydyenue anerara
1esros1o3bl. ChIpbe A1 OpraHu4eckoil mpomselinuieHHOCTH. [IpoGiema OTX0/10B M MOOOYHBIX
IporyKToB. CHHTE3bI HA OCHOBE CUHTE3-Ta3a.

Xumusa u skonozusn

XUMHUECKOE 3arpsi3HEHHE OKPY)KAIOLIEH Cpeibl W €ro MOClIeACTBUSA. DKOJIOTHS M mpolriemMa
OXpPaHbI OKPYKAIOLIEHN cpefbl. «3elIeHas» XUMHUSL.

Jlemoncmpayuu.

1. ColIpbe U1l TPOU3BOICTBA CEPHOM KUCIIOTHI.

2. Mopenb KUIsuiero ciosl.

3. XKene3nas pyaa.



4. OOpa3Isl CIUTABOB JKee3a.

2.4.3. Xumus ¥ 3HEepreTuka

[TpupoHBIE UICTOYHUKH YTIEBO0POI0B. [IprpoaHbIil 1 MOMyTHBIM HE(PTIHOHN Ta3bl, UX COCTAB U
ucrnonp3oBanue. Hedtp kak cmech yrieBogopomoB. CocraB Hedptn u ee mnepepaboTka.
[lepBuunass u BropmuHas nepepabotrka HedTH. Ileperonka nedpTn. Kpexunr. Pudopmwunr.
Hedrenponykrel. OkraHoBoe umcino OensuHa. OxpaHa OKpyXKawomed cpeapl TNpu
HedTenepepaboOTKe U TpaHCHIOPTHPOBKE HedrenpoaykToB. Kamenusiid yroyib. KokcoBanue yris.
lasuduranus yras. DKOJOTHYECKUE MPOOJIEMBI, BOSHHUKAIONINE NPU HCIOJB30BAaHUH YISl B
KauyeCTBE TOILIMBA. AJbTEPHATUBHbBIE HCTOUHUKU SHEPTUU.

Xumusn u 300posve

Xumusa numu. JKupbl, Oenku, yrieBojabl, BUTaMUHBIL, (epMeHThl. PannoHanbHOE NHUTaHUE.
[Mumessie no6aBku. [Iumessle n00aBkM, MX Kiaccuukaiuys. 3anpenieHHble U pa3pelieHHbIe
nuuieBble  A00aBku. OCHOBbI NuIIEBOM xuMuu. Xumuss B MeaunudHe. llonstue o
(apmalieBTHUECKON XUMHUH U (papMakosioruu. PazpaboTka nekapcT. JlekapcTBEHHbIE CPEJICTBA,
ux kinaccupukanug. [IporuBoMukpoOHBIE cpencTBa (CynbgaHWIaMUIHBIE IIpenapaTsl U
aHTUOWOTHKHU).  AHaJmbreTUKH  (aClMpUH, aHaJIbIUMH, [ApaleraMoll, HapKOTHYECKHE
aHaJIbreTHKHN ). AHTUTUCTaMHUHHBIE TIpenapartsl. Bsokyiue cpenctsa. ['opMOHBI 1 TOpMOHANIbHBIE
npenapathl. [IpoGieMbl, cBs3aHHBIE C NMPUMEHEHHEM JIEKapCTBEHHBIX IpernapaToB. BpenHbie
MPUBBIUKA U (AKTOPhI, pa3pylIalonife 370poBbe (M30BITOUHOE MOTpEeOIeHHE KUPHOM MHIIH,
KypeHue, yrnoTpeOyieHre alKoroJis, HApPKOMaHUs).

Xumus 6 n06CEOHEGHOI HCUZHU

Kocmernueckne u mapdromeprsie cpenactBa. beitoBas xumus. [loHsTHE O MOBEPXHOCTHO-
aKTUBHBIX BellecTBax. Moromue u ductsamue cpeactBa. OroenuBaronue cpeacta. [lpasuia
0e30macHO# pabOThI C €IKUMH, TOPIOYUMH

U TOKCHUYHBIMH BEIECTBAMHM, CPeICTBAMU ObITOBON XxMMuHU. [Turmentsl u kpacku. [IpuHInIBI
OKpAaIlIMBaHUs TKaHEH.

Xumun ¢ cmpoumenvcmee

I'mnc. U3Bects. Llement, 6eron. Kien. IlogGop onTUMaibHBIX CTPOUTEIBHBIX MaTEpUATIOB B
IIPAKTUYECKOH JEATEIILHOCTH YeJIOBEKa.

Xumusn ¢ cenvCckom xo3aiicmee

MunepanbHble M opraHudeckue ynoOpenus. CpencrBa 3amuTbl pacteHui. [lectunmast:
MHCEKTULIUBI, FepOMIM bl U QyHrUIuabl. PenenieHTs.

Heopzanuueckue mamepuasvl

Crekno, ero Buibsl. CuIMKaTHas NPOMBIIUIEHHOCTb. TpajWLMOHHBIE U COBPEMEHHbIE
Kepamuueckue matepuainsl. CBepXnpoBojsias kepamuka. [lonstue o kepMmerax, Marepuanax ¢
BBICOKOW TBEPAOCTBIO.

Xumusa 6 coepemennon nayke

OcobenHoctn  coBpeMeHHOM Hayku. Ilpodeccuss xuMuka. MeTONOJOTUS  HAYYHOTO
uccieioBaHus. MeTo 1l HayyHOTo MO3HaHUS B XUMHUU. CyOBEKT U 00BEKT HaAy4YHOTO MO3HAHUSI.
ITocranoBka mpobnembl. COop wuHbopManuu | HakomjaeHue ¢akrtoB. [wumoresa u ee
SKCTIIEpUMEHTalbHAs TpoBepKa. TeopeTndeckoe OOBSCHEHHE TMOJYYEHHBIX pPEe3YJIbTaTOB.
Wuaykuus u nenykuus. DKCepUMEHTalbHas POBEPKA MOJIYYEHHBIX TEOPETUYECKUX BBIBOJOB C
LEJIBI0 PACIIPOCTPAHEHUsI MX Ha OoJiee MIUPOKU KpYr 00BEKTOB. XMMUYECKUN aHAJIN3, CUHTE3,
MOJEIUPOBAHNE XHMHMUYECKUX TMPOLIECCOB M SBJICHMM Kak MeETOJa Hay4HOIO II03HAHUS.
Hanoctpykrypsl. BBeneHue B mpoekTHyr AesTenbHOCTb. IIpoexr. Tumbel m BHIBI IPOEKTOB,



dTambl peann3anuu npoekTa. OcoOOEHHOCTH pa3paboTKU MPOEKTOB (IIOCTAHOBKA IEJeH, moadop
METOJMK, paboTa ¢ JMTEpaTypHbIMH HCTOYHMKAMH, O(GOpPMIICHHE U 3alluTa IPOEKTa).
Hctounnku xumuueckoir uHpopmarmu. Ilonck xumuyeckod HHGOpMAIMK 1O HA3BAHUAM,
UACHTU(HUKATOPaM, CTPYKTYpHbIM ¢opmynam. Pabora ¢ 06Gazamu panHbiXx. COBpEeMEHHBIE
(PUBHKO-XMMHUYECKHE METOJIbI YCTAHOBJICHHS COCTaBa M CTPYKTYPHI BEIIECTB.

Jlemoncmpayuu.

1. IlnmeBsie KpacuTemnu.

2. Kpamenue TkaHe.

3. OrOenuBaHue TKAHEH.

4. KoJieKius CpeJICTB 3aIIUThl PACTCHHIMA.

5. Kepamuueckue Marepuansl.

6. LIBeTHBIC CTEKIIA.

7. Ilpumepsl pabOThl ¢ XUMHUYECKUMU 0a3aMH TaHHBIX.

Jlabopamopuvie onvimei.

1. 3HaKOMCTBO C MOIOIIUMH CPEICTBAMH.

2. Kren.

3. 3HaKOMCTBO ¢ MUHEPAITHHBIMH YAOOPECHUSIMHU 1 U3YUCHUE UX CBOMCTB.

2.5. Tumel pacyeTHbIX 3a/1a4

1. Haxoxnaenne MonekymsipHONW (OpMYIIBI YIJIEBOIOPO/A MO €ro TJIOTHOCTH W MAacCOBOM J0Je
3JIEMEHTOB, BXOSIINX B €M0 COCTAaB MJIU MO MPOAYKTaM CrOpaHHUsL.

2. PacyeTsl MaccoBO# 101U (MAacChl) XUMHUYECKOTO COCTMHEHUS B CMECH.

3. Pacuetsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIINH, €CIIA OJHO U3 BEIIECTB
JTAaHO B M30BITKE (MMEET IPUMECH ).

4. PacueTbl MaccOBOM WM OOBEMHOM [OJIM BBIXOJA TPOAYKTa PEAKIMH OT TEOPETUUCCKU
BO3MOYHOTO.

5. Pacuets! TemoBoro ¢ dexra peakiuu.

6. PacueTbl 00bEeMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEAKIUAX.

7. Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CIH OJIHO U3 BEIIECTB
JTAHO B BUJIE pacTBOpPa C OMPEICICHHON MAacCOBOM J10JIel paCTBOPEHHOro BemniecTBa. 8. Pacuersl
SHEPrUM aKTUBAIMU U KOHCTAHTBl CKOPOCTH PEAKIIUU IO SKCIIEPUMEHTAIbHBIM JaHHBIM.

9. Pacuet KOHCTaHTHI PAaBHOBECHS IO PABHOBECHBIM KOHIICHTPAIMSIM BEILIECTB.

10. Pacyer paBHOBECHBIX KOHIIEHTPAILIMii BEIIECTB, €CJIHM HU3BECTHBI UCXOJHbBIE KOHIICHTPALIUU
BEIIECTB M KOHCTAHTa PAaBHOBECHSI.

11. Pacuer pH pacTBOpa CHIBHON KHCIOTHI M CHJIBHOTO OCHOBAaHHMS, €CIM HW3BECTHA HUX
KOHIICHTpALIUA.

12. Pacuer pH pactBopa cnaGoil KHCIOTBI M CJIa0OTO OCHOBaHUS, €CIM U3BECTHA HUX
KOHIIEHTPALMs U KOHCTAHTA IUCCOLMALIUU.

13. Pacuer pacTBOpUMOCTH COJIM, €CIIM U3BECTHA BenuuuHa ee [1P.

14. PacueTsl ¢ HCIOJB30BAHUEM 3aKOHOB AJIEKTPOJIU3A.

Temwvt npakmuueckux padom

1. CKOpoCTh XUMHUUYECKHUX pPeaKuid. XUMHUECKOE PAaBHOBECHE.

2. DKCepUMEHTAIbHOE PelIeHne 3a1a4 1o Teme «[ aroreHsn.

3. DKCNIEpUMEHTANILHOE PEILICHUE 3a/1a4 TI0 TeME «XalbKOTE€HbD.

4. IlomyueHrne aMMHaKa U U3y4eHHE €ro CBOMCTB.



5. DKcIepUMEHTABbHOE PelIeHUe 3a/1a4 M0 TeMe «DJIEMEHTHI MOATPYIIIBI a30Tay.
6. DKCIIEpUMEHTAIbHOE pEIICHUE 3a7ad 10 TeMe «MeTaibl rIaBHbIX MOATPYIID.
7. llonyyeHue METHOTO KyIlopoca.

8. DKcnepuMeHTaIbHOE pelIeHHe 3a/1a4d o TeMe «MeTalibl TOOOYHBIX TOATPYIII.
9. Ilonyyenue conmu Mopa.

10. U3roToBieHue Mo ieeii MOJIEKYJI OpPraHUYE€CKUX BEIIECTB.

11. Ilony4yeHue 3THIIEHA U U3YYEHUE €ETO CBOWCTB.

12. Ilonyyenue 6pomMaTaHa.

13. [ony4yenue areToHa.

14. Ilony4yeHune yKCyCHON KHCIIOTBI.

15. Cunres sTHNIALETATA.

16. 'maponu3 kpaxmarna.

17. Unentudukanusi OpraHn4eCKuX BEIIECTB.

18. Pacnio3HaBaHue iacTMacc.

19. Pacnio3naBaHne BOJIOKOH.

20. Kpamrenue TkaHeil.

Temwt OononnumenbHbvIX ONLIMOG U CUHINE308

1. Onpenenenne Ka4eCTBEHHOTO COCTaBa OPraHUIECKOTO BEIECTBA.

. [lony4yenue meTaHa, U3y4eHHE €r0 CBOMCTB.

. IlonmydeHue aneTuiieHa U ONBITHI C HUM.

. [lonmydenue sTmiieHa U coOupaHue ero B ra3oMeTp.

. CunTe3 mubpoMdTaHa.

. CBoiicTBa ckumnuaapa.

. Bosronka nagranuna.
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. O6pazoBanue nogodopma.

9. Ilosny4yeHue akpoJierHa.

10. Ilonyyenue nzoamusanerara.

11. CunTe3 KpacuTesss aHUJIMHOBOTO TOJTy0OTO0.

12. Cepebpenue.

13. Kpucrannuzaius U3 NepechIllieHHOTO pacTBopa.
14. [lonydyeHne maiaxura.

15. [lonydeHue kene3Horo Kyrnopoca.

16. [lonyueHune roppKoi COJIN.

17. Tlonydyenue 6poma 1 OPOMHOI BOJIBI.

18. Ilomy4yeHue xJI0pOBOAOPOIA U COJISTHON KUCIIOTBI.
19. Ionygyenne nupodopHoro xkenesa (II).

20. ITonyuenne runpokcuaa xenesa (II).

21. Cunre3 ruipokapOOHaTa HaTPHUSL.

22. CuHTE3 aTIOMOKAJIMEBBIX KBACIIOB.

23. Cunres xnopuaa menu (1I1).

24. Anmromortepmus.

25. B3aumoieiicTBre amOMUHUS ¢ OPOMOM.

26. 'opeHue yriis 1 cepbl B pacIlIaBICHHON CEITUTPE.



27. B3aumoeiicTBr€ HUTPUTA HATPUsL C BOJOM.
28. BoccTaHOBIEHUE CBUHIIA MalrHUEM.
29. O30H B pobuUpKe.

30. IIpuroroBieHne KpaxMalIbHOTO KJICHCTEpa U MOJKPaXMaIbHON OyMarm.

31. [loydeHne «KyrmopoCcHOrO Maciiay.

32. ObyrnuBanue caxapa CepHOU KHUCIOTOM.

33. Peakusi, KOTOpO# O0JI€e MATH THICSY JIET.

34. «Jlucuii XBOCTY» U3 IMIMH]IPA.

35. «Heopranuueckuii cam.

36. Xpycrsias oJ0BsSIHHAS MMaJI0YKa.

37. CiuiaB Byna.

38. Benpliika cMecu IiepMaHraHarta Kajiusl ¢ INIULEPUHOM.
39. CBUHIIOBBIH [IEMEHT.

40. Bcnpiika cMecH TIepMaHraHaTta Kajlus U aTlOMUHHS.
41. «Bynkany».

42. XIMUYECKUH CEepIIEHTapHi.

43. TanHCTBEHHAS HAIIINCE.

44. I'paBupoOBKa IO MENH.

3. TemaTuyeckoe NJIAHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJUMBIX
HAa OCBOEHHUE KAKI0H TeMbl, ¢ yueToM PaGoueii mporpaMmMbl BOCIUTAHUS

10 xaace
Pa3nen (Tema)/ Koau | OcHoBHBIE BHIBI eATEJLHOCTH | BocnurarebHblii noTeHUHAN ypoKa,
MpoMexyTouHAsN YecTB ¢ yuetom Paboueii nporpammsl
BOCIIMTAaHUSA
arrecranmus o
yaco
B
TEMA 1. [IOBTOPEHUE U YT'JIYBJIEHUE 3HAHUU (18 u)
ATOMBI, MOJIEKYJIBI, 1 OOBACHATH MOJIOKEHUS aTOMHO- YCTaHOBJICHHC JOBEPUTEIIBHBIX
BEIIIECTBA MOJIEKYJISIPHOTO YYEHUS. OTHOLICHHM MEXIy Y4UTEIEM W Cro
OnepupoBaTh MOHATHAMU y4CHHKaMH, CIIOCOOCTBYIONIUX
«XUMHYECKHIT MEMEHTY», «aToMy, | MO3HTHBHOMY BOCHPUATHIO YHAIIMUCA
«MOJIEKYJIa», «BEIIECTBOY, Tpebopanud M mpock6  yauTens,
MoOYyXIeHIE IIKOIBHUKOB COOIIONATh
«(pusznueckoe Teno». OObICHITDH
. Ha ypOKe OOIIENpUHSTHIE  HOPMBI
3HaUYEHUE XUMUYECKOU (DOPMYIIBI
MOBEACHUS, TIpaBWIAa OOMICHHS  CO
BEIIIECTBA KaK BBIPAKCHHUE
CTapIIAMHU (yumrensmn) "
KauyeCTBEHHOTO U
CBECPCTHUKaAMH. HUCITIOJIB30BAHUEC
KOJIMYECTBEHHOTO COCTaBa y
P BOCIIUTATCIIBHBIX BO3MO>XXHOCTEHU
BCIICCTBA. TacCUATHIBATE cojiep)KaHusi y4eOHOro mpenMmera 4depes
MacCOBBIE U MOJIBHBIE J0JTU ICMOHCTDAIMIO  J€TAM  TIDHMEPOB
SJIEMCHTOB B XUMHYECKOM OTBETCTBCHHOTI'O, TpaxJaHCKOT O
coeanHeHuu. OnpenensiTh TTOBE/ICHHS, NpOSIBIIEHHS
hopmystbl coemHeHHMi 11O YENOBEKOMIO0U B J0OPOCEPAETHOCTH
H3BECTHBIM MacCCOBBIM, MOJIbHBIM
JIOJISIM 3JIEMEHTOB.
Crpoenue atoma 1 N300paxkaTh 2MEKTPOHHBIE
KOH(UTYpallui aTOMOB U HOHOB




rpaduyuecku U B BUIC
AIIEKTPOHHON (POPMYIIBI,
yKa3bIBaTh BaJICHTHbIE
35IeKTpoHbl. CpaBHUBATH
3JIEKTPOHBI, HAXOAAIIMECS Ha
pa3HBIX YPOBHSX, MO Gopme,
SHEpruu. XapakTepu3oBaTh
BaJICHTHbIE BO3MOKHOCTH aTOMOB
XMUMHUYECKUX 3JIEMEHTOB.

[lepnoanyeckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKUX DIEMEHTOB
. N. MenneneeBa

XapakTepu3oBaTh
[Iepnoanueckyro cucremy
XUMUYECKUX DJIEMEHTOB

J. Y. Menneneena kak
rpagudeckoe 0ToOpakeHue
[Ieproauueckoro 3akoHa.
[IpenckassiBaTh CBOMCTBA
3a/IaHHOTO DJIEMEHTA U €ro
COCAMHEHMH, OCHOBBLIBASCH HA
[TepronnyeckoM 3aKkOHE U
M3BECTHBIX CBOMCTBAaX MPOCTHIX
BEII[ECTB METAJIJIOB 1
HeMmeTaIoB. OOBIACHITH
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JIEMEHTOB, IPOCTHIX
BEILECTB, BBICIINX OKCHJIOB U
TUAPOKCUIOB B IPyIIax U
nepuoax Ilepuoauueckoit
cucremsl. [IporuozupoBath
CTPOEHHUE aTOMa M CBOMCTBA
XUMHUYECKUX HIEMEHTOB U
00pa30BaHHBIX UMH COEIUHEHUM,
ONUPASICh HA UX ITOJIOKEHUE B
[lepuonueckoit cucreme.
XapakTepu30BaTh 3HAUCHUE
[lepnoanueckoro 3akoHa.

—YCTaHOBJICHHE JIOBEPUTEITHHBIX
OTHOIIICHUH MEXIY YYUTEICM U €ro
YUCHUKAMH, CIOCOOCTBYIOIINX
MO3UTUBHOMY BOCTIPHSITHIO
yUaIMMUC TPEeOOBaHUA M TPOCHO
YUUTEI, TIPUBJICUCHHIO ux
BHUMaHHS K OOCYXIaecMoil Ha
ypoke HH(OPMAITUH, AKTHBH3AIMH
MX TI03HABATEIbHON JAEITeIbHOCTH;

—1no0yx/ieHne IKOJIBHUKOB
co0II01aTh Ha YpoKe
06LHerI/IHHTI)Ie HOpMI)I IIOBCICHU S,
nmpaBuja OOLICHHS CO CTapIIUMHU
(yuurensMu) M CBEpCTHHUKAMHU

(IIKOMBHUKAMH), [IPUHLIAIIBI
yueOHOM JICITUTITHHBI u
CaMOOpraHu3aLui;

— INpUBJICYCHHE BHUMaHUs

IIKOJTBHUKOB K IIEHHOCTHOMY
aCIIeKTy HM3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3aunus ux paboThl C
HONTy4aeMOH Ha YpPOKE COLHUAJIBbHO
3HAYMMOU unpopmanmen-
WHULUUPOBAHHE €€ OO0CYKICHUS,
BBICKA3bIBAaHHS YYALIUMHCS CBOETO
MHEHHS II0 €€ TO0BOLY, BHIPAOOTKU
CBOErO K HEW OTHOLICHUS;

— JWCIONB30BAaHUE  BOCHUMAMENbHBIX
603MOACHOCTET codepoicanus
yUuebH020 npeomema uepe3
deMoHCmpayuo 0emam NpuUmMepos
OMBEMCMBEHHO20,  SPANCOAHCKO20
nogeoeHus, nposeLeHus
4en08eKoN00Us u
dobpocepoeunocmu, uepe3 noooop
COOMBEMCMEYIOWUX MEKCMOo8 OJiA
umeHusl

—IIpUMEHEHUE Ha YpOKe
WHTEPAKTHBHBIX  (opM  paboTHI
YYaIIMXCsl: MHTEIUICKTYaJIbHBIX TP,
CTUMYJHPYIOLIMX IT03HABATEIBHYIO
MOTHBALIHUIO IIKOJTEHUKOB,
IUIaKTHYECKOro  TeaTpa, rue
NONyYeHHbIE Ha YpPOKE 3HaHHSA
OOBITPBIBAIOTCS B TeaTPalibHBIX
MOCTaHOBKAX; IMCKYCCHH, KOTOpPbIC
JAIOT  y4JalIuMcs  BO3MOXKHOCTB
npruodpecTu OTIBIT BE/ICHUSA
KOHCTPYKTHBHOT'O JIMajora;
TpyNIoBOH paboThl WK paboTHl B
napax, KOTOpbIe y4aT IIKOJIHHHUKOB




KOMaHTHOH pabote u
B3aUMOJICHCTBUIO  C  JAPYTUMH
JIETEMH;

—BKJIIOYEHHE B YPOK  HMIPOBBIX
OpOLEAYpP, KOTOpPBIE  MOMOTArT
MOAJIEP)KaTh MOTHBAIMIO JETeH K
MOJYYEHHIO 3HAHHUM, HaJIAKUBAHHUIO
MO3UTHBHBIX MEKITUIHOCTHBIX
OTHOIIEHHH B KJIacce, IOMOTAlOT
YCTaHOBIICHUIO JT00pOXKeNaTeNnbHOMH
aTMoc(epsl BO BpeMsl YpOKa;

— Opranusanus Hle(i)CTBa
MOTUBUPOBAHHBIX n
SpYAUPOBAHHBIX Y4YalllUXCA Hald HX
HCYCIIEBAIOIIMMU
OAHOKJIaCCHUKaMH, Jaromiero

IIKOJIbHHUKaAM COLIHAJIBHO 3HAYMMBIN
OIIBIT COTPYAHHUYCCTBA U B3aMMHOI

ITIOMOIIIH;
VHUIIMUPOBAHUE " MOJIIepKKa
HCCIIE0BATEIbCKON NeATeIbHOCTH

IIKOJILHUKOB B paMKax peaju3allud UMH
WHJMBUAYaIbHBIX U IPYIIIOBBIX
HCCIIEIOBATEIBCKUX MPOEKTOB, YTO JAcT
IIKOJIBHUKAaM BO3MOYKHOCTH MPHOOPECTH
HaBBIK  CaMOCTOSATEIBLHOTO  PEIeHUs

TEOPETUYECKOM  MpoONeMBl,  HaBBIK
TeHEpUPOBaHUS u ohopmIIeHu
COOCTBEHHBIX unew, HaBBIK

YBa)KUTEITFHOT'O OTHOIICHUS K YY)KUM
unesiM, o(QOpPMIICHHBIM B paborax
JIPYTUX HccleaoBaTeIe, HaBBIK
MyOJIMYHOTO BBICTYIIJICHUS nepen
ayauTopuell,  apryMEHTHpPOBAaHHS U
OTCTaMBaHMS CBOSH TOUKHU

Xumudeckas CBSI3b

KoHkpeTtn3npoBaTh MOHITHE
«XuMHuYecKas cBs3b». O000mars
MOHSTHS «KOBaJECHTHAs
HETOJISIPHAS CBSI3bY,
«KOBAJICHTHAs TTOJISIPHAS CBS3bY,
«MOHHAS CBS3b», «BOJAOPOIHAS
CBSI3bY, «METAIUTMYECKAS CBI3bY.
KnaccudumupoBaTs THIIBI
XHMHUYECKON CBI3H U OOBSICHATD
uX MexaHu3Mel. [Ipencka3piBaTh
THII XUMHYECKOH CBS3H, 3HAS
bopmynny unu Gpusnueckue
cBoiicTBa BemiecTBa. OOBSICHATD
MeXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H.

ArperaTHHe COCTOSHHUA

[Iporno3uposars cBOKCTBA
BEIIECTBA, HCXOs U3 TUMA
KPUCTAJUIMYECKON PELIETKHU.
Onpenenars TUI
KPUCTAIUIMYECKON PELIETKH,
OIHPAsICh HA U3BECTHbIC




¢u3uueckue CBONCTBA BELIECTBA

Pacuetsl o ypaBHEHUAM
XUMHUUYECKUX PEaKLINil

OcymiecTBiIATh pacueTsl 110
dbopMynam U ypaBHEHUSIM
peaKkuuii C UCIOJIb30BAHUEM
OCHOBHOT'O 3aKOHA XUMUYECKOM
cTrexuomerpuu. Vcnonb3oBarhb
ITOPUTMBI TIPU PEIICHUH 33124

T'a30BBIe 3aKOHBI

OcyuiecTBISTh pacyeThl,
UCIIOJIb3Ys [a30BbIE 3aKOHBI.
Hcnonp30BaTh aropuT™MBI IpU
pelIeHnHt 3a1a4

Knaccuduxarus
XUMHAYECKUX PEeaKIHil

XapakTepu3oBaTh MPU3HAKU
XUMHUYECKUX PEAKIIUH.
KnaccudumupoBaTs XuMuueckue
peaKIiu MO0 pa3InIHbIM
MPU3HAKaM CpaBHEHUS

OKUCITUTENBHO
BOCCTAHOBUTEIIHLHBIE
peakiu

XapakTepu30BaTh OKUCIUTEIBHO
BOCCTAHOBUTCIIbHBIC peaKHI/II/I KakK
IPOLIECCHL, IPU KOTOPBIX
N3MCHSAKOTCA CTCIICHU OKUCIICHUA
aToMOB. COCTaBJIATh YPaBHEHUS
OKHMCITUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKITUN C
MTOMOIIIHIO METO/1a AIIEKTPOHHOTO
6ananca. OOBICHATE BIUSHUE
CpeIbl Ha TIPOTYKTHI
OKHUCJIUTEILHO-
BOCCTAHOBUTEIBLHBIX PEAKIIUM.
XapaKTepru30BaTh AICKTPOJIU3
KaK OKHMCIIUTEIbHO-
BOCCTAHOBUTEJILHBIN MPOIIECC.
OOBICHATH MPOIIECCHI,
MIPOTEKAIOIINE TIPH JICKTPOJIH3E
pacIiaBoB U pacCTBOPOB.
PackpsiBaTh IpakTHYECKOE
3HAYCHHE JIEKTPOJIH3A.
OOBACHATH MPUHITUTT JCHCTBUS
raJlbBAaHUYECKOI0 DJIEMEHTA.
Habmonate nemMoHcTprpyeMblie
OIIBITHI M OIHCHIBATE HUX C
MOMOIIIBIO POJHOTO SI3bIKA U
sI3pIKa XUMUH. [[eaaTh BBIBOABI 11O
pe3yapTaTam JIeMOHCTPUPYEMBIX
XUMHYECKHX OIBITOB

Bakneiinime kiaccel
HEOPraHWYECKUX BELIECTB

Knaccupunuponatsb
HEOpPraHUYECKUE BELIECTBA I10
pa3HbIM npu3HakaM. ONUCHIBaTh
TEHETUUYECKUE CBS3H MEXKIY
W3YYEHHBIMH KJIacCaMu
HEOPraHMYECKUX BEILECTB

Peakuunu HOHHOTO obOMeHa

XapakTepru3oBaTh yCI0BUS




IIPOTEKAHUs PEAKLIUN B
pacTBopax 3JEKTPOJIUTOB JIO
koH1a. HabGmronaTs 1 onuceIBaTh
XUMHUYECKHE OTIBITHI C TOMOIIBIO
POJIHOTO sI3bIKA U SI3bIKA XHMUHU.
Jlenath BBIBOJIBI 110 pE3yJIbTaTaM
HPOBEJICHHBIX XUMHUYECKHX
omnbiToB. COOJIIOAATH MpaBHUiIA U
npuemMbl 6€301acHOi paboTHI ¢
XAMUYECKHMU BEIECTBAMH U
71a00paTOPHBIM 000pyIOBaHUEM

PactBopsbI

0O060011aTh MOHSATHS «PACTBOPHI»,
«pacTBOPUMOCTBY,
«KOHLEHTPALUS PACTBOPOBY.
OnepupoBaTh KOJNYECTBEHHBIMU
XapaKTEPUCTUKAMHU COJEPIKAHUS
PacTBOPEHHOTO BELIECTBA.
OnuceIBaTh MPOLECCHI,
MIPOUCXOIAIINE TIPU PACTBOPEHUM
BelIecTB B BoJe. Pemath
pacyeTHbIE 334U ¢
IIPUMEHEHHUEM TTOHATHN
«pacTBOPUMOCTBY,
«KOHLEHTPALUS PACTBOPOBY.
Hcnonp30BaTh anropuTMel pU
peueHnn 3a1a4y

Komoniaeie pacTBOpbI

XapakTepru30BaTh KOJIOUIHbIE
pactBopbl. O000MATH MOHATHS
«KOJUTOUHBIN PACTBOPY, «30JIbY,
«TeNbY, «TYMaH», «AMYIbCUS»,
«CYCTICH3US», «KOATYJISALUI»,
«CeIUMEHTALIHS, KCUHEPE3HCH.
OOBACHATH OTIIMYNE KOJUIOUIHBIX
PacTBOPOB OT UCTHHHBIX.
OOBACHATD CYIIHOCTbH MPOLIECCOB
KOAryJslluy U CUHEpe3uca.
HccnenoBarh cBoiicTBa
u3ydaeMbIx BemlecTB. Habnronare
JNEMOHCTPUPYEMbIE U
CaMOCTOSITENILHO MPOBOIUMBIE
onbITel. Habmogath 1 onuchBaTh
XUMUYECKUE PEAKLIUHU C
MOMOIIBIO POJTHOTO SI3bIKA U
sI3bIKa XUMUU. JlenaTh BBIBOJIBI 110
pe3ynbTaTam IPOBEIECHHBIX
XUMHYECKUX OMBITOB. CoOMI0aaTh
IpaBHJia U MPUEMbI 0€30TIaCHOU
paboThl ¢ XUMUUYECKUMU
BelleCTBaMH U J1a00PaTOPHBIM
o0opynoBaHuEM

I'mpponus conent

XapakTepu30BaTh THAPOIIN3 KaK
00MEHHOE B3aUMOIEICTBUE




BEILECTB C BOJOM.
[Ipencka3pIBaTh peakuuio CPebl
BOJIHBIX PACTBOPOB COJIEH.
Habnronate neMoHCTpHpyeMbIe U
CaMOCTOSATENBHO MTPOBOIUMBIE
onbITEl. HabmoaaTe 1 onuchIBaTh
XUMUYECKHE PEAKIINH C
MIOMOIIIBIO POJHOTO SI3BIKA U
SI3bIKa XUMUH. [lenaTh BBIBOJIBI MO
pe3yabpTaTaM MpOBEICHHBIX
XMMHUYECKUX OmbITOB. Cobmoaarh
IpaBWIa U IprueMbl 0e301acHOM
paboThl ¢ XUMUYECKUMU
BelIeCTBaMH U J1a00PaTOPHBIM
000pyTI0BaHHEM

KomruiekcHbie
COEIMHEHUS

OnepupoBaTh NOHITHSIMU
«KOMIIJIEKCOO00pa30BaTeliby,
«JTUTaH]», «KOOPAMHAMOHHOE
YHCII0», «BHYTPECHHSS
KOOpAWHAITMOHHAS cepay,
«BHEIIHSS KOOPIUHAIIMOHHAS
chepar. Kmaccudumnmponats u
Ha3bIBaTh KOMIUICKCHBIC
coequuenus. Mccnenosarn
CBOMCTBA M3y4aeMbIX BEILIECTB.
Habmonate feMoHCcTpUpyeMble U
CaMOCTOSITEJIbHO MPOBOIUMBIE
onbITel. Habmonath 1 onucsIBaTh
XUMHUYECKHE PEAKIINH C
MOMOIUIBIO POJHOTO SI3bIKA U
A3bIKa XUMUH. [lenaTh BBIBOJIBI 10
pe3ylbTaTtaM IpOBEICHHBIX
XUMHUYECKUX OMBbITOB. CobMoaaTh
IpaBWJIa U MprUeMbl 0e301acHOU
paboThl ¢ XUMHUYECKUMU
BelecTBaMH U J1a00PaTOPHBIM
o0opynoBaHueM

Oo6o01aromiee
MTOBTOPEHUE 10 TEME
«OCHOBEI XUMHI

CocraBisaTs 00001IAIOIIHE
cxeMbl. OcyIecTBIsATh
II03HABATEIBHYIO PE(ICKCUIO B
OTHOIIIEHUH COOCTBEHHBIX
JTOCTHKEHUH B Tpoliecce
peleHus y4eOHBIX U
ITO3HABATENIbHBIX 3a7a4

KonTtponsHas padora Ne 1
110 TeMe «OCHOBBI XUMUI

OcCyIIecTBIIATh TO3HABATEIBHYIO
peduieKcHIo B OTHOIICHUN
COOCTBEHHBIX JIOCTHKCHUHN B
IpoIecCce PEIICHHs YUeOHBIX U
TI03HABATENIBHBIX 3a/1a4

TEMA 2. OCHOBHBIE IOHATHUS OPTAHMYECKOU XUMUH (14

49)




[Ipenmer u 3HaueHUE
OPraHU4eCKO XUMHH

PaznuuaTh npeaMeTsl U3y4eHus
OPraHUYeCKON U HEOPraHUYECKON
xumuu. CpaBHUBATH
OpraHn4ecKre U HEOPraHUIEeCKUe
coenuHeHus. Habmonate
JIEMOHCTPUPYEMBIE OTIBITHI U
OTIMCBIBATH UX C MIOMOIIBIO
POJTHOTO SI3bIKA U SA3bIKA XUMHHU

Pemrenne 3anau Ha
ycTaHoBIIeHHE (POpMYI
YIII€BOJIOPOJIOB

OcymiecTBIATh pacueTsl 110
YCTaHOBIICHHUIO (POopMyIT
YTJIEBOJOPOIOB TIO JIEMEHTHOMY
COCTaBy M I10 aHAJH3Y MPOITYKTOB
cropanusi. Mcnosib30BaTh
QJITOPUTMBI IIPU PEIICHUH 3214

[IprunHbl MHOTOOOpa3us
OpraHUYecKuX
COEIMHEHU N

OOBACHATD PUYUHBI
MHOT000pa3usi OPraHUYECKUX
BemecTB. HaOmronatn
JACMOHCTPUPYEMBIC OIIBITHI U
OITMCBhIBATH UX C ITIOMOIIIBIO
POAHOIO A3bIKA U A3bIKA XUMHUU

DIEKTPOHHOE CTPOEHUE U
XUMHNYECKHE CBA3HU aTOMa

yriepoa

XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS aToMa yriiepoia.
OnuceiBaTh HOPMAJIBHOE U
BO30Y)KJICHHOE COCTOSIHHUSI aTOM
yriepojaa U oTpaxarb UX
rpadudecku. OnepupoBaTh
HOHITUSIMHA «TUOPUIU3ALINS
opOuraneiy, «sp3-
rudpuAn3aIusL, «Sp2-
TUOPUAM3AIUNY, «SP-
rubpuanzanusy. OnucbBaTh
OCHOBHBIE TUIIBI THOPUIN3ALUU
aToma yriepona. OObACHATH
MeXaHU3Mbl 00pa30BaHUs G- U T-
CBsI3€H B MOJIEKYJax
OpPraHUYECKUX COCAMHEHUN

CrpykTypHas Teopus
OPraHN4eCKUX
COEeIMHEHUN

DopMynMpoBaTH OCHOBHBIE
II0JIO’KEHHUS CTPYKTYPHOU Teopuu
OpPraHMYECKUX BEILECTB.
[Ipencransate Bknan @. Kekyre,
A. M. bytneposa,

B. B. MapkoBHUKOBa,

JI. IlonuHra B pa3ButTHe
OpraHU4YeCKON XUMUH.
OnepupoBaTb NOHATUAMHU
«BAJICHTHOCTBY U «CTEIICHb
OKHUCIICHUSD, «XUMUYECKOE
CTPOCHUEY, KCTPYKTYpHas
dopmyna». MoaenupoBaTh
MOJIEKYJIBI HEKOTOPBIX
OPraHUYEeCKUX BELIECTB




CrpykrypHas nusoMmepus

OnepupoBaTb NOHATUAMHU
«A30MEP», «U30MEPUS.
OnuceiBaTh MPOCTPAHCTBEHHYIO
CTPYKTYpY U3y4aeMbIX BEILIECTB.
OtpaxxaTh COCTaB U CTPOECHUE
OPraHUYECKUX COCTMHEHUH C
MIOMOIIIBIO CTPYKTYPHBIX (POPMYIL.
XapakTepru30BaTh BUJIbI
U30MEPUH

[IpocTpancTBeHHas
n30Mepust

OnepupoBaTh NOHATUAMHU
«HA30MEP», «U30MEPUS».
OnuceIBaTh MPOCTPAHCTBEHHYIO
CTPYKTYpY U3y4aeMbIX BEIIECTB.
OtpaxaTh COCTaB U CTPOECHUE
OPraHNYEeCKUX COCTMHEHUH C
MOMOUIBIO CTPYKTYPHBIX POpPMYII.
XapakTepu3oBaTh BUJIbI
HU30Mepun

OnexTpoHHbIe 3G (HEKTH B
MOJIEKYJIaX OpraHHYECKUX
COEIMHEHU N

OnepupoBaTh TOHATHSAMUA
«UHIYKTUBHBIN 3 ek,
«Me30MEepHBIN dPPerT.
XapaxkTepru3oBaTb 0COOEHHOCTH
UHAYKTUBHOTO U ME30MEPHOTO
s dexToB

OCHOBHBIC KJIaCChI
OpPraHUYECKUX
COECIUHEHUM.
['oMonoruueckue psiibl

Knaccudunmponats
OPraHUYeCKHUe COCTUHEHUS 110
CTPOEHUIO YIIEPOAHOM LENHU U
THUITY YTJIEPOA-YTIIEPOTHON CBSI3H.
Knaccudunmponars
MIPOU3BOIHBIC YTIIEBOJOPOIOB 110
(GYHKIIMOHATIBHBIM TPYIIITaM.
O0001mars 3HaHUs U IejIaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
W3MEHEHMI CBOMCTB BEICCTB B
TOMOJIOTHYECKHX psAaax

Howmenkinarypa
OpPraHUYECKUX
COEeIMHEHUN

HazpiBaTh opranndeckue
COEIMHEHHS B COOTBETCTBHHU C
paBUJIaMUd HOMEHKJIATyphl
IUPAC u pannonanbHOM
HOMEHKJIaTypbl. HaxomuTh
CUHOHUMBI TPUBHAJIbHBIX
Ha3BaHUN OPraHUYECKUX
COCIUHEHUN

OCOOEHHOCTH U
KIaccupuKanus
OpPraHMYECKUX PEaKIuit

JIeMOHCTpUPOBATh MOHUMAHUE
0COOEHHOCTH NMPOTEKAHUS
OpPraHMYEeCKUX PEeaKIii B
CPaBHEHUU C HEOPTaHUYECKHMH.
3anuchBaTh YypaBHEHUS
OpPraHMYECKHUX PEaKIUi
CII0CO0aMu, MPUHSITHIMU B
OpPraHMYeCKON XUMUH.




KnaccudumnmpoBars peakiuu mo
CTPYKTYPHOMY IPU3HAKY.
OnepupoBaTh NOHATUAMU
«CBOOOHBIN paguKa»,
KHYKJICODHID), «AIEKTPOGUI».
OOBACHATH IPOTEKAHNE
XUMUYECKUX PEAKIHA MEXKITy
OpPraHNYEeCKUMU BEIIECTBAMH,
WCIIOJIb3Yys 3HAHUS 00 UX
MexaHusMax. [Ipormozuposarts
BO3MOKHOCTH ITPOTEKAHHS
XUMHUYECKUX PEAKIUI Ha OCHOBE
3HaHUH 00 AIIEKTPOHHOM
CTPOCHHU BEIIECTB

OKHUCIIMTEIBEHO 1 OOBACHATD, YTO HA3BIBAIOT

BOCCTAaHOBHUTEIIHbHBIC OKHCJICHUEM W BOCCTAaHOBJICHHEM

peaKurH B OPraHN4eCKOn B OPraHUYECKON XUMUHU.

XUMHAH CocTaBiaTh ypaBHEHUS
OKHCITUTEIHHO-
BOCCTaHOBUTEIIBHBIX
OPraHWYEeCKUX PEaAKIUH C
TTOMOTIIBIO0 METOIa SJIEKTPOHHOTO
Oamanca

O6o0maromee 1 CocraBiarh 006o0maronme

MTOBTOPEHHE 10 TEME
«OCHOBHbBIE MTOHATUS
OPraHN4eCKO XUMUM

cxembl. OCylIeCTBIISATh
MO3HABATENIbHYIO PEDICKCHIO B
OTHOIIEHUH COOCTBEHHBIX
JTIOCTHKEHUH B MPOIecce
penieHust yueOHbIX U
MO3HABATEJbHBIX 33]1a4

TEMA 3. YI'JIEBOJAOPOUBI (27 u)

Ankanbl. CTpoeHue,
HOMEHKJIATypa, H30MEpPHUs,
¢buznueckue cBoiicTBa

1

HaseiBaTh ankaHsl 110
MEXTYHApOIHOH HOMEHKJIAType.
OOBSCHATD IEKTPOHHOE
CTPOCHHE MOJICKYJ U3YUEHHBIX
BemecTB. O000IIaTh 3HAHUS U
JIeTaTh BBIBOBI O
3aKOHOMEPHOCTSAX U3MECHECHUI
CBOWCTB B TOMOJIOTHYECKOM PSIITY
alKaHOB. MoJIeJIMpOBaTh
MOJIEKYJIbI U3Y4EHHBIX KIIaCCOB
BenecTB. HaOmogath
JEMOHCTPUPYEMBIE OTIBITHI U
OIMMCBLIBATE UX C MIOMOIILIO
POJIHOTO SI3bIKA U SA3bIKA XUMHH

XMUMHYECKHE CBOUCTBA
aJIKaHOB

XapakTepu3oBaTh BaKHEHIINE
XMMUYECKUE CBOWCTBA AJIKAHOB.
[Iporuo3upoBarts cBOWCTBa
U3y4acMBbIX BEILECTB HA
OCHOBAHUU TEOPUU XUMUYECKOTO
CTPOCHMS OPraHUYECKUX




Bemects. McecnenoBaTe CBOMCTBA
M3Yy4aeMbIX BEIECTB.
[Iporuo3upoBars cBONCTBA
HEU3Y4YEHHBIX BEIECTB 110
AQHAJIOTUHU C U3YYCHHBIMU
BEII[ECTBAMH TOTO e
TOMOJIOTHYECKOTO psifa.
Hab6mronate nemoHcTprpyeMbie
OTIBITHI ¥ ONHUCHIBATD UX C
MOMOIIIBIO POJTHOTO SI3bIKA U
SI3bIKAa XUMUHU

[Tony4yenue u npumeHeHne
AJIKAHOB

XapakTepu3oBaTh
IPOMBIIIJIEHHBIE U JTA00OpaTOpHbIE
CrocoObI TIOJTyYEHHUSI AJIKAHOB.
ComnocTaBisATh XUMUYECKUE
CBOMCTBA aJIKAHOB C 00JIACTAMH
PUMCHCHHUS

Iuknoankanbl

HazpiBaTh 1uKkIIoaikaHel 1Mo
MEKIyHAPOJHOM HOMEHKIIATYPE.
XapakTepru30BaTh BaXKHEUIIINE
XUMHUYECKHE CBOMCTBA
HuknoankanoB. O000maTh
3HaHUA U JeNaTh BHIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHU M
CBOMCTB B TOMOJIOTHYECKOM PSITy
UKJI0ankaHoB. [Iporuo3upoBartp
CBOMCTBA M3y4aeMbIX BEIIECTB Ha
OCHOBAHUHU TEOPHUH XUMHUYECKOTO
CTPOEHUS OPraHUYECKUX
BeuiecTB. [Iporao3upoBath
CBOMCTBa HEM3Y4YCHHBIX BEILIECTB
M0 aHAJIOTUH C U3YUYECHHBIMU
BEIIECTBAMU TOTO K€
TOMOJIOTHYECKOTO PsiJia.
XapaxkTepus3oBaTh
POMBIIIJICHHBIE U JTA00paTopHbIe
CIOCOOBI OTYyYEHUS
uKI0ankaHoB. ComocTaBisaTh
XMUMHYECKHE CBONCTBA
[IUKJIOAJIKAHOB C 00JIacTIMU
MPUMEHEHUS

Anxensl. CTpoeHue,
HOMEHKJIaTypa, U30MepHs,
(buznueckue cBoicTBa

HaseiBaTh ankeHsl 1o
MEXTyHApOHO HOMEHKJIAType.
OOBSICHSITD IIEKTPOHHOE
CTPOCHHE MOJICKYJT U3YUCHHBIX
BerecTB. O000IATL 3HAHUS U
JIENIATh BBIBOIBI O
3aKOHOMEPHOCTSIX U3MCHECHU I
CBOWCTB B TOMOJIOTHYECKOM PSITY
QJIKEHOB. Mo1enupoBaTh
MOJIEKYJIbI H3Y4CHHBIX KJIACCOB
BEIECTB




[Ipaktuyeckas pabora Ne
1. «M3roToBieHne
MOJIENIE MOJIEKYJ
OPraHMYECKUX BEIIECCTB)»

MogaenupoBaTb MOJIEKYJIbI
M3YYCHHBIX KJIACCOB BEILIECTB.
Boisiensate 0coOOCHHOCTH
CTPOEHUS MOJIEKYJ H3y4EHHBIX
KJIACCOB BEIIIECTB

XHUMHYECKHE CBOUCTBA
AJIKEHOB

XapakTepu30BaTh BaXKHEUILINE
XUMHYECKHE CBOMCTBA AJIKEHOB.
[Iporao3upoBars cBOWCTBa
M3y4aeMbIX BEILIECTB HA
OCHOBAHUU TEOPUU XUMUUYECKOTO
CTPOEHHUS OPraHUYECKUX
BemlecTB. MccienoBaTes CBOMCTBA
M3y4aeMbIX BEIIECTB.
[Iporao3upoBarts cBOWCTBa
HEW3Y4YEHHBIX BEIECTB 10
AQHAJIOTUU C U3YYCHHBIMH
BEIIIECTBAMHU TOTO K€
TOMOJIOTHYECKOTO PsJIa.
HaOmronaTh 1 onMceIBaTh
JIEMOHCTPHUPYEMBIE OTIBITHI

[Tonyyenue u npumMeHeHne
AJIKCHOB

XapakTepu3oBaTh
MIPOMBIIIIJIEHHBIE U JIA0OpaTOpHbIE
CrocoObI TIOJTyYEHHUSI AJIKCHOB.
ConocTaBisiTh XUMUYECKUE
CBOMCTBA aJIKEHOB C 00JIaCTAMU
PUMEHEHUS

[TpakTrueckas padota Ne
2. «Ilony4yenue sTuneHa u
U3YYEHHUE ero CBOICTBY»

[IpoBOIUTH XUMUYECKUI
AKCTIIEPUMEHT 10 MOTYICHHUIO
stuneHa. HaGnronath u
OTIMCBIBATh CAMOCTOSITEIILHO
TIPOBOJIUMBIE OTIBITHI C IIOMOIIIBEO
POJTHOTO S3bIKA U S3bIKA XMMHH.
CoOmnroiaTh paBuIIa U MPUEMBI
0e30macHoOit paboThI ¢
XUMUYECKUMHU BEIIECTBAMH U
1a00pPaTOPHBIM 000PYIOBaHHEM

AJKaaueHbl

Ha3biBate ankaaueHsl o
MEX1YHApOJAHON HOMEHKIIATYpeE.
OOBACHATD IEKTPOHHOE
CTPOEHUE MOJIEKYJ U3yUYEHHBIX
BemiecTB. Kiaccuduuupoats
JUEHOBBIC YIIIEBOIOPOIBI.
XapakTepu3oBaTh BaKHEUIINE
du3nUecKnue 1 XUMUYECKHE
CBOMCTBA AJIKAIUECHOB.
IIporuo3upoBarts cBOWCTBa
U3y4acMBbIX BEIECTB HA
OCHOBAHUU TEOPUU XUMUYECKOTO
CTPOCHMS OPraHUYECKUX
BEIECTB. XapaKTepu3oBaTh
IPOMBIIIJICHHBIE COCOOBI




IMOJIY4YCHHA aJIKaIUCHOB

[Tomumepuzanus. Kayqyk.
Pe3una

XapakTepu3oBaTh
IPOMBIIIJICHHBIE U JTA00paTOpHBIE
CHOCOOBI MOJTYYEHUS KaydyKOB.
ConocTaBisiTh XUMUYECKUE
CBOMCTBA AJIKAJIUECHOB C
00J1aCTSIMU IPUMEHEHUS

Anxunsl. CtpoeHue,
HOMEHKJIATypa, H30Mepus,
¢bu3nveckne CBOKWCTBA

Ha3biBaTh ankuHbl Mo
MEXyHapOJHOU HOMEHKJIIAType.
OOBACHATD INEKTPOHHOE
CTpOEHUE MOJIEKY U3yUYE€HHBIX
BeuiecTB. O000OLIaTh 3HAHUS U
JIeNIaTh BBIBOJIBI O
3aKOHOMEPHOCTSX U3MEHEHUI
CBOMCTB B TOMOJIOTHYECKOM DSy
IKUHOB. MoenupoBaTh
MOJIEKYJIbl U3YUYE€HHBIX KJIACCOB
BEIIECTB

XUMHYECKHE CBOUCTBA
AITKMHOB

XapakTepru30BaTh BaXKHEUIIINE
XUMHUYECKHE CBOMCTBA AJIKHHOB.
[Iporao3upoBats cBoOWcTBa
M3y4aeMbIX BEIIECTB Ha
OCHOBAHUU TEOPUU XUMHUYECKOTO
CTPOEHMS OPraHNYECKUX
BeniecTB. [I[porao3upoBarthb
CBOMCTBA HEM3YYEHHBIX BEILIECTB
10 aHAJIOTUH C U3yYEHHBIMU
BEILECTBAMM TOTO K€
TOMOJIOTUYECKOTO psiJa.
Habmtonate u onuceiBaTh
JEMOHCTPUPYEMBIE OTIBITHI

[Tonyuenue u npuMeHeHue
AJIKHOB

XapakTepu3oBaTh
POMBILIJICHHBIE U JIA00OpaToOpHbIE
CHOCOOBI OJTYYCHHSI ATKUHOB.
ConocTaBisiTh XUMUYECKUE
CBOMCTBA aJIKUHOB C 00JIACTAMU
MPUMEHEHUS

Pemenue 3amau n
BBITIOJTHEHUE YIPAXKHEHUI
10 TeMaM «AJIKaHED»,
«AJKEHBI», « ATTKUHBI»

Hcnonp3oBaTh alropuT™Mbl Ipu
pemienuu 3aga4. CoCTaBIsATh
YpaBHEHUS 110 33JJaHHBIM CXEMaM
IIPEBPALLICHU I

Apomarnyeckue
yraesonopoasl. CTpoenue
OCH30JIBHOTO KOJIbLIA,
HOMEHKJIaTypa, U30Mepus,
¢u3nyeckue cBoicTBa

Ha3sbiBath apeHsl o
TPUBHUAIILHON U MEXAYHAPOIHON
HoMeHKJaType. OObSICHATh
JJIEKTPOHHOE CTPOEHUE MOJIEKYII
U3y4eHHBIX BerecTB. O000marh
3HAHMS U JIENIaTh BBIBOJIBI O
3aKOHOMEPHOCTAX U3MEHEHNI
CBOMCTB B TOMOJIOTHYECKOM DIy
apeHoB

XUMHUYECKHE CBOUCTBA

XapakTepu3oBaTh BaKHEUIINE




0O€eH30J1a U €T0 TOMOJIOIOB

XUMHYECKHE CBOMCTBA ApPEHOB.
[Iporuo3upoBars cBONCTBA
M3y4aeMbIX BELIECTB Ha
OCHOBAHUU TEOPUH XUMHUYECKOTO
CTPOEHUS OPraHNYECKUX
Bemects. [Iporno3uposarts
CBOMCTBA HEM3YUYEHHBIX BELLIECTB
10 aHAJIOTUH C U3YYEHHBIMU
BELIECTBAMU TOT'O K€
FOMOJIOTMUYECKOTO psiJia.
Habmtonate u onuceiBaTh
JEMOHCTPUPYEMBbIE OTIBITHI

[Tony4yenue u npumeHeHne
apeHOB

XapakTepu3oBaTh
IPOMBIIIJIEHHBIE U JTA00OpaTOpHbIE
CIOCOOBI TIOJTYYEHHS apEHOB.
ComnocTaBisTh XUMUYECKUE
CBOMCTBA apeHOB C 00JIaCTIMU
npuMenenus. Habmonates u
OTIMCHIBATH JICMOHCTPHUPYEMBIE
OTIBITHI

[IpupoHbIE HCTOYHHUKHU
YTJI€BOAOPOIOB.
[TepBuunas nepepaboTka
YTIIEBOAOPOIHOTO CHIPbS

XapakTepru30BaTh OCHOBHBIE
HampaBJICHUA UCIIOJIB30BAHUA U
nepepadoTKu HEPTH, MPUPOTHOTO
ra3a u KaMEHHOTO YTJIs

I'my6okas mepepaboTka
Hedtu. Kpekunr,
pudopmMuHT

OnepupoBaTh MOHATUSIMHI
CKPEKUHT», ITHPOITU3,
«puopmunr». OOBACHITH
OTIIMYHS TEPMHUECKOTO KPEKHHTa
OT KaTaJIMTHYECKOTO.
XapakTepu30BaTh OCHOBHBIC
HaIpaBJICHUs TITyOOKOH
nepepaboTKu HEPTH

I'enetnueckas cBA3b
MCXKAY pa3IMIHbIMU
KjracCaMu yrjieBo4opoaoB

OnuceIBaTh TEHETUYECKUE CBSI3HU
MEXK1y U3YYEHHBIMH KJIaCCaMH
OPraHNYEeCKUX COCTUHECHUH.
CocTaBiATh ypaBHEHUS PEAKLIU,
WUTFOCTPUP YIOIIUX
TEHETUYECKYIO CBA3b MEKIY
Pa3IMYHBIMU YTJIEBOIOPOIAMHU.
CocTaBisATh ypaBHEHUS PEaKLU
10 3aJITaHHOM cXeMe
IIPEBPALLICHUH, COAEpKALLIEH
HEU3BECTHBIE U YCIOBUS PEAKIIUI

["anoreHOIPOU3BOTHBIC
YTIIEBOJIOPOIOB

Ha3biBaTh rajJoreHonpou3BOJHbIE
YIJIEBOJIOPOIOB TIO
MEXyHApOHO HOMEHKJIAType.
OOBSCHSITD AIIEKTPOHHOE
CTPOCHHE MOJICKYJ U3YUEHHBIX
BerecTB. O000MATL 3HAHUS U
JIETATh BBIBOIBI O
3aKOHOMEPHOCTSIX U3MCHECHU I




CBOWCTB B TOMOJIOTHYECKOM PSTy
rajoreHONPOU3BOIHBIX
YTJIEBOJIOPO/IOB.
XapakTepu30BaTh BaXKHEUILINE
XHUMHUYECKHE CBOMCTBA
rajoreHOPOU3BOIHBIX
yri1eBo1I0po10B. [Iporuo3upoBarsb
CBOMCTBA M3y4aeMbIX BEILIECTB Ha
OCHOBAHUU TECOPUU XUMHUYECKOTO
CTPOCHHS OPraHUYECKUX
BeniecTB. COIOCTaBIATh
XHUMHYECKHE CBOMCTBA
rajoreHOPOU3BOTHBIX
YTIIEBOJIOPOJIOB C 00IaCTSIMU
PUMCHCHHUS

Ooo6Iaromiee
MMOBTOPEHUE 10 TEME
«YTIeBo0pOabD)

CucremaTtu3upoBath U 0000111aThH
MOJTYYCHHBIC 3HAHUS O CTPOCHUH,
CBOWCTBAX, NOJIyYEHUH U
MIPUMEHEHHH YTIIEBOIOPOIOB.
CocTaBaarsk 00001IaroIIHe
cxeMbl. OTIMCHIBATH
TEHETUYECKUE CBSI3U MEKTY
M3y4YEeHHBIMU KJIAaCCaMU
OPraHNYEeCKUX COCTMHEHUMN

KontponpHas padota Ne2 | 1

1o TeMe «YTJIEBO0POIbI»

OcymiecTBIATh TO3HABATEIBHYIO
pedaekcuio B OTHOIICHUH
COOCTBEHHBIX JIOCTHKCHUN B
MpoIiecce pernieHust yueOHbIX U
TI03HABATENBHBIX 3a/1a4

TEMA 4. KUCJIOPOJICOJEP)KAILIUE OPT AHUYECKUE
COEJIMHEHMA (18 1)

CrnupTsl

1

Ha3piBaTh CIPTHI 110
MEXTYHApOIHOH HOMEHKJIAType.
OOBSCHATD IEKTPOHHOE
CTPOCHHE MOJICKYJ U3YUEHHBIX
BemecTB. O000IIaTh 3HAHUS U
JIeJaTh BBIBOBI O
3aKOHOMEPHOCTSAX U3MECHECHUI
(U3NYECKUX CBOWCTB B
TOMOJIOTHYECKOM STy CITUPTOB.
XapakTepu3oBaTh
MPOMBIIIJICHHBIE U Ta00paTopHbIe
CIOCOOBI OMYyYEHUS CITUPTOB U
uX IPUMEHEHHE.
XapakTepu3oBaTh
dbuznonoruueckoe neiucTBre
METaHOJIa ¥ ATAHOJIa Ha OPTaHu3M
YyeJI0BeKa

XUMHUYECKHE CBOUCTBA
CIIUPTOB

XapakTepu3oBaTh BaKHEUIINE
XMMUYECKUE CBOWCTBA CIIUPTOB U
IPOCTHIX 3(PUPOB.




[Iporuo3upoBars cBONCTBA
M3y4aeMbIX BELIECTB Ha
OCHOBAHUU TEOPUH XUMHUYECKOTO
CTPOEHUS OPraHNYECKUX
Bewects. [Ipornozuposars
CBOMCTBA HEM3YUYEHHBIX BEILIECTB
10 aHAJIOTUH C U3YYEHHBIMU
BELIECTBAMU TOTO )K€
FOMOJIOTMUYECKOTO PsiJia.
ConocTaBisiTh XUMUYECKUE
CBOMCTBA CIIUPTOB € 00JIACTIMU
npumeHeHus. MccnenoBaTts
CBOMCTBA M3y4aeMbIX BEILIECTB.
Habmtonate neMoHCcTpUpyeMbIe U
CaMOCTOSITEJIBHO MPOBOIUMBIE
onbITel. Habmonath 1 onucsIBaTh
XMUMHUYECKHE PEAKIINH C
MIOMOIIBIO POJTHOTO SI3bIKA U
a3bika xumun. CoOnroaath
MpaBUJIa U IpUeMbl 0€30MacHOM
paboThl ¢ XUMHUYECKUMU
BelIeCTBaMU U J1a00PaTOPHBIM
000pyTI0BaHHEM

[TpakTrueckas padota Ne
3. «Ilonyuenue
OpoMdTaHa

[IpoBOIUTH XUMUYECKUI
AKCTIIEPUMEHT TIO MOTYICHUIO
OpomdTana. Habmonate u
OTIMCBHIBATh CAMOCTOSITEITLHO
TIPOBOIUMBIE OTIBITHI C IIOMOIIIBEO
POJTHOTO SI3bIKA U S3bIKA XMMHH.
CoOmnroiaTh paBuIIa U MPUEMBI
0e30macHoOit paboThI ¢
XUMUYECKUMU BEIIECTBAMH U
1ab0paTOPHBIM 000PYI0BAHUEM

MHuoroaToMHEIE CIIUPTHBI

Ha3zriBaTh MHOrOATOMHEIE
CIIUPTHI 110 TPUBUATBHOU H
MEXIYHApOJHON HOMEHKIIAType.
OOBACHATD ICKTPOHHOE
CTpOEHUE MOJIEKYJ H3yUYEeHHBIX
BEIECTB. XapaKTepHU30BaTh
Ba)KHEHIIINE XUMUUECKHE
CBOMCTBAa MHOTOQTOMHBIX
cnupToB. [Iporao3upoBartsb
CBOMCTBA M3y4aeMbIX BEILIECTB Ha
OCHOBAHUU TEOPUU XUMHUYECKOTO
CTPOEHHMS OPraHUYECKUX
BemrecTB. COIOCTaBIATE
XHUMHWYECKHE CBOMCTBA
MHOTOATOMHBIX CITUPTOB C
00nacTsIMHU IPUMEHEHHUS.
Hab6mromnats caMoCTOSTEIBHO
POBOAMMBIE OTBITH. Habmronare
M OIIUCHIBATH XUMHYECKHE




peaKIMy ¢ HOMOIIBIO POIHOTO
SI3bIKA U S3bIKa XUMHH.
Wnentudunuponarsb
MHOTOQTOMHBIE CITUPTHI C
TIOMOIIBIO KaYeCTBCHHBIX
peaxmmii. CoOnroaTh mpaBuiIa 1
npuemMbl 6€301acHOi paboTHI ¢
XAMUYECKHMU BEIIECTBAMH U
71a00paTOpPHBIM 000pyI0BaHUEM

denosnl

HaspiBats heHomIBI TIO
MEXyHapOJHOW HOMEHKIIAType.
OOBACHATD INEKTPOHHOE
CTPOCHHE MOJIEKYIl U3YUYECHHBIX
BemecTB. OnpenensTh BIUsSHUE
Ha PEaKIMOHHYIO CIIOCOOHOCTh
dbeHoma p-m-ConpsIKEHNUS.
XapakTepru30BaTh BaXKHEUILINE
(U3NYECKUE U XUMUICCKHE
CBOMCTBA (PEHOJIOB.
[Iporao3upoBats cBoOWcTBa
M3y9aeMbIX BEIECTB Ha
OCHOBAaHUHU TEOPHUH XUMHUICCKOTO
CTPOCHUS OPTaHUIECKUX
BenrecTs. COmoOCTaBIATh
XMUMHYECKHE CBOMCTBA ()EHOJIOB C
00J1acTAMH PUMECHCHHS.
HccaenoBaTs cBOMCTBA
u3ydaeMbIx BeulecTB. HaOmronare
CaMOCTOSITEJIbHO MPOBOIUMBIE
onbITel. Habmogath 1 onuchBaTh
XUMHUYECKHE PEAKIINH C
MOMOIUIBIO POJHOTO SI3bIKA U
A3bIKa XUMUH.
NnentudunupoBatb GEeHOIBI C
MOMOIUIBIO Ka4YeCTBEHHBIX
peakuuii. CoOmroaTh IpaBuia U
npueMbl 6e30macHON paboTHI C
XMUMHYECKUMHU BEIECTBAMH U
1a00pPaTOPHBIM 000PYIOBAHUEM.
CobmoaTh mpaBuia
9KOJIOTHYECKON 6e30MacHOCTH
npu pabore ¢
(beHonconepKaUMU
MaTepuasaMu

Pemenue 3agau u
BBITIOJTHEHHUE YIIPaKHEHUI
1o Teme «CnupThl U
(beHOoITbI»

BoISBISTE B3aMMHOE BIIUSIHHE
aTOMOB B MOJIEKYJIaX
OPraHUYeCKUX COCTUHCHHUI Ha
pUMEpPEe CpaBHEHHSI CBOMCTB
Oenzona, ¢peHona,
an(aTHYECKOTO CITUPTA.
Hcnonbs30Bath aJITOPUTMBI TTPH
pemenuu 3a1a4. CocTaBiIsITh




YpaBHEHUS 110 33JaHHBIM CXEMaM
IIPEBPAILCHUI

KapOoununbHbIe
COC/IMHCHUS:
HOMEHKJIATypa, H30MEpHs,
peaKIu MPUCOCTUHCHHUS

HaspiBath kapOOHUIIBHBIE
COEJMHEHUS 110 TPUBUAILHON U
MEXyHapOJHOW HOMEHKJIIAType.
OOBACHATD INEKTPOHHOE
CTpOEHUE MOJIEKYJ U3yUEHHBIX
BeniecTB. O000MaTh 3HAaHUS U
JIeTIaTh BBIBOJIBI O
3aKOHOMEPHOCTSAX U3MEHEHUI
CBOMCTB B TOMOJIOTHYECKOM DSy
aJbJIETU/I0B U KETOHOB.
XapakTepru30BaTh BaXKHEUIIINE
XUMHYECKHE CBOMCTBA
KapOOHUJIbHBIX COEIMHEHUH.
CpaBHUBATH PEAKIIMOHHYIO
CIIOCOOHOCTB aJbJIETUJIOB U
KETOHOB B PEaKITHIX
MIPUCOETUHEHHUSL.

XUMHUYEeCKHe CBOMCTBA B
METO/IbI TTOTYYEHUS
KapOOHUIIBHBIX
COEOUHEHUN

XapakTepru30BaTh BaXKHEUIIINE
XUMHUYECKHE CBOMCTBA
KapOOHMIIEHBIX COCTUHEHUH.
[IporHo3upoBath CBOMCTBA
U3y4aeMbIX BEIIECTB Ha
OCHOBAHUHU TEOPHUH XUMHUYECKOTO
CTPOEHUS OPraHUYECKUX
Benrects. McciemoBaTs CBOMCTBA
u3ydaeMbIX BeniecTB. HaOmonars
JNEMOHCTPUPYEMbIE U
CaMOCTOSITEJILHO MPOBOIUMBIE
onbIThl. CONOCTaBIATh
XHUMHYECKHE CBOMCTBA
KapOOHUJIbHBIX COCTUHEHUH C
00JacTsIMU IPUMEHEHHUS.
Habmtonate u onuceiBaTh
XUMHYECKUE PEAKIINH C
MOMOIIBIO POJHOTO SI3bIKA U
SI3BIKA XUMUHU.
WNnentuduumpoBaTh anbaeruibl ¢
MOMOIIBIO0 KaYECTBEHHBIX
peaknuii. CoOmr01aTh IpaBuia U
npuemMsbl 6e301acHoil paboThI ¢
XUMHYECKUMHU BEIIECTBAMH U
71a00paTOpPHBIM 000pYIOBaHUEM

ITpakTuyeckas pabora Ne
4. «Ilomyyenue aneroHa»

[IpoBoauTE XUMUYECKUI
SKCIIEPUMEHT M0 MOIYYESHHIO
arietona. Habmonats u
ONUCBIBAaTh CAMOCTOSATEILHO
MPOBOJIUMBIE OTBITHI C IIOMOIIBIO
POIHOTO SI3bIKA U SI3bIKA XUMMUH.
CobmoiaTh MpaBuiia ¥ MPUEMBI
0e3omacHOl paboTHI ¢




XUMHWYCCKHMHU BECIICCTBAMHU U
71a00paTOpPHBIM 000PYIOBaHUEM

KapOoHOBBIE KHCIIOTHI

Ha3spiBaTh KapOOHOBBIE KUCIOTHI
110 TPUBUAIIBHOUN U
MEXyHapOJHOW HOMEHKIIAType.
OOBACHATD INEKTPOHHOE
CTpOEHUE MOJIEKYJ U3yUEHHBIX
BemiecTB. O000IIaTh 3HAHUS U
JIeJaTh BBIBOJBI O
3aKOHOMEPHOCTSAX U3MEHEHUI
CBOWCTB B TOMOJIOTHYECKOM PSITY
KapOOHOBBIX KUCIIOT.
XapakTepru30BaTh BaXKHEUIIINE
XUMHYECKHE CBOMCTBA
KapOOHOBBIX KUCTOT. OOBSACHATH
M3MEHEHUE CHIIBI KapOOHOBBIX
KHUCIIOT TIPH BBEJICHUU JOHOPHBIX
U aKIENTOPHBIX 3aMECTUTEIICH.
[Iporao3upoBats cBOWCTBa
M3y4aeMbIX BEIIECTB Ha
OCHOBAHUU TECOPHUU XUMHUYIECKOTO
CTPOCHHS OPTaHUYECKUX
BenrecTB. UccienoBaTs CBOMCTBA
M3y4aeMbIX BEUIECTB.
ConocTaBisiTh XUMUYECKUE
CBOMCTBa KapOOHOBBIX KUCJIOT C
00J1aCcTAMH PUMECHCHHS.
HaOmronaTe 1 onMceIBaTh
CaMOCTOSITEJIbHO MPOBOIUMBIE
XUMHYECKHE PEAKIINH C
MOMOIUIBIO POJHOTO SI3bIKA U
a3bika xumun. CoOnroaath
IpaBWJia U MprUeMbl 0e301acHOU
paboThl ¢ XUMUYECKUMU
BeleCTBaMH U J1a00PaTOPHBIM
o0opynoBaHueM

IIpakTtuyeckas pabora Ne
5. «llonyuyenue ykcycHou
KHCIIOTBI M U3y4YECHHE €€
CBOMCTB»

IIpoBOIUTE XUMUYECKU
9KCIEPUMEHT IO MOTYYEHUIO
YKCYCHOM KUCIJIOTBI ¥ U3YYEHHIO
ee cBoiicts. Habmronats u
OIMCBIBATH CAMOCTOSITEIILHO
IPOBOJIUMBIE OIBITHI C IOMOIIIBIO
POJTHOTO SI3bIKA U SI3bIKA XUMUHU.
CobmnroaTh npaBuiia U IPUEMBI
6e301acHoi paboThI C
XMMHUYECKUMHU BEIIeCTBAMH U
71a00paTOpPHBIM 000pYIOBaHUEM

CDYHKI_II/IOHEUIBHBIC
IIPpOU3BOJHBIC
Kap6OHOBLIX KHUCJIOT

OOBACHATD EKTPOHHOE
CTPOEHUE MOJIEKYJ U3yUYEHHBIX
BELIECTB. XapaKTEPU30BaTh
BaKHEHNIINE XUMHUECKUE
CBOMCTBA (DYHKIIMOHAIBHBIX




IIPOM3BOIHBIX KApOOHOBBIX
kucnoT. CpaBHUBATH (PU3NYECKUE
CBOWCTBA U PEAKLIMOHHYIO
CIOCOOHOCTH CIIOXKHBIX (DUPOB U
U30MEPHBIX UM KapOOHOBBIX
KHCIIOT. IIporaosuposars
CBOMCTBA M3y4aeMbIX BELLIECTB Ha
OCHOBAHHHU TEOPUU XUMHUUECKOTO
CTPOEHUS OPraHUYECKUX
BeuiecTB. COMOCTaBIATh
XUMHUYECKHE CBOMCTBA
(YHKIIMOHATBHBIX TPOU3BOTHBIX
KapOOHOBBIX KUCIIOT C 00JIaCTIMU
npuMmeHeHus. MccnenoBaTts
CBOMCTBA M3y4aeMbIX BEILIECTB.
HaOmronaTh 1 onMceIBaThH
CaMOCTOSITEJIBHO MPOBOIUMBIE
XUMHUYECKHE PEAKIIUH C
MIOMOIIBIO POJTHOTO SI3bIKA U
a3bika xumun. CoOnroaath
MpaBUJIa U IpUeMbl 0€30MacHOM
paboThl ¢ XUMHUYECKUMU
BelIeCTBaMU U J1a00PaTOPHBIM
000pyTI0BaHHEM

[TpakTrueckas padota Ne
6. «CuHTes THIIaneTaTay

[IpoBOIUTH XUMUYECKHI
AKCTIIEPUMEHT TIO MOTYICHHUIO
stwtanerara. Hadmronates u
OTIMCBHIBATH CAMOCTOSITEIILHO
TIPOBOIUMBIE OTIBITHI C IIOMOIIIBIO
POJTHOTO S3bIKA U S3bIKA XMMHH.
CoOmnroiaTh paBuIIa U MPUEMBI
0e30macHoOit paboThI ¢
XMUMUYECKUMU BEIIECTBAMH U
1a60paTOPHBIM 000PYI0OBAHUEM

MHuoroo6pasue
KapOOHOBBIX KUCIIOT

HaspiBaTe HEnpenenpHeIE,
apoMaTuyeckue, JUKapOOHOBLIE U
TUAPOKCUKAPOOHOBBIE KUCIOTHI
10 TPUBUAIBHOU U
MEXyHapOJHOU HOMEHKJIIAType.
OOBACHATD NEKTPOHHOE
CTPOEHHE MOJIEKYJI U3YUYEHHBIX
BEILIECTB. XapaKTEPU30BaTh
BAKHEUIIIME XUMUUECKUE
CBOMCTBa KapOOHOBBIX KHUCTIOT.
JleMOHCTpHpOBaTH NOHUMAHUE
3HaueHUs! KapOOHOBBIX KHCIIOT.
ConocTaBisiTh XUMUYECKUE
CBOMCTBA HENPEAEIIbHBIX,
apoOMaTUYeCKHX, TUKapOOHOBBIX
TUAPOKCUKAPOOHOBBIX KHCIIOT C
00nacTsIMU PUMEHEHUS

Pemenue 3amau n

Hcnonp3o0BaTh AJITOPUTMBI IIPpU




BBITIOJTHEHUE YIIPayKHEHHH
no teme «KapOoHoBbIe
KHCJIOTBD»

peuienuu 3a1a4. CoCTaBIsITh
ypaBHEHHUS 110 3aJJaHHBIM CXeMaM
IIPEBPAILCHUI

Oo6o0uiaromuit ypox mo 1 CuctemMatu3npoBaTh U 0000IIaTh

TeMe MOJTyYEeHHBIC 3HAHUS O CTPOCHHU,

«Kucmopoacoaepkaniue CBOMCTBAX, OJYICHUH H

OpraHHYECKUe PUMCHCHHUH

COCITMHEHUS) KHCJIOPOJICOIePIKAIIUX
OPraHUYEeCKUX COCTUHECHUM.
CocraBmsath 00001Iar0IIe
cxembl. ONHUCHIBATH
TCHETHUYECKUE CBSI3H MEKIY
W3YYCHHBIMH KJIacCaMu
OPraHNYEeCKUX COCTMHEHUN

Kontponbnas padota Ne 3 | 1 OcyIiiecTBISITh TO3HABATEIBHYIO

o TeMe
«Kucnmopoacoaepxarine
OpraHUYECKUe
COCIUHCHU S

pedrekcuro B OTHOIICHUH
COOCTBEHHBIX JIOCTHIKCHHI B
MpoIIeCcCe pelieHus YIeOHbIX U
MMO3HABATEIBHBIX 33149

TEMA 5. A30T- U CEPOCOJEPXXAIIIUE COEAMHEHUA (5 u)

AMUHBI

1

HaseBaTs aMuHEI IO
TPUBHUAIBLHON U MEXKIYHAPOAHOMN
HOMeHKJaType. OObICHATH
AJIEKTPOHHOE CTPOCHUE MOJICKYIT
M3YYCHHBIX BEIECTB.
XapakTepru30BaTh BaXKHEUIIINE
bu3nYecKre 1 XUMHIECKIE
CBOMCTBA aMHHOB.
[IporHo3upOBaTH BOBMOXKHOCTh
MPOTEKAHUS XUMUYCCKUX
peakmuii Ha OCHOBE 3HAHUH 00
AJICKTPOHHOM CTPOCHUU BEIIECTB.
OOBICHATH MPOTEKAHUE
XUMHUYECKUX PEAKITUN MEKTY
OpraHUYeCKUMH BEIICCTBAMHU,
UCIIOJIB3YSI 3HAHUS 00 UX
MEXaHH3MaxX. XapaKTePU30BaTh
METO/IbI TTOJTy4YEHHUSI aMUHOB.
XapakTepu3oBaTh
MOTPEOUTEITLCKHE CBOMCTBA
M3yYeHHBIX BemlecTB. Habmronate
Y OTIUCHIBATh IEMOHCTPUPYEMBIE
OITBITHI

ApOMaTI/ILICCKI/IC AMHHBI

OOBACHATD AEKTPOHHOE
CTPOCHUE MOJIEKYII
apoOMaTH4YECKUX aMHUHOB.
XapakTepu3oBaTh BaKHEUIINE
XUMUYECKUE CBOMCTBA
apoMaTU4ECKUX aMHUHOB.
[Iporuo3upoBars BO3MOKHOCTb
IIPOTEKAHUS XUMUYECKUX




peakiuii Ha OCHOBE 3HAHUI 00
3JIEKTPOHHOM CTPOEHHMH BELLECTB.
OOBACHATDH IPOTEKAHNE
XUMHUYECKUX PEAKLUNA MEKY
OpPraHNYEeCKUMU BEIIECTBAMH,
WCIIOJIb3Ys 3HAHUS 00 UX
MeXaHu3Max.
Wnentudunuponartsb
apOMaTHYECKHE aMHHBI C
IIOMOIIIBIO0 Ka4eCTBEHHBIX
peakuuii. ConocTaBisiTh
XUMHYECKHE CBOMCTBA
apOMaTHYECKHX aMHHOB C
00JacTsIMU IPUMEHEHHUS.
XapakTepu3oBaTh
NOTPeOUTENHCKUE CBOMCTBA
U3yYCHHBIX BEIIECTB.
XapakTepru30BaTh METObI
MOJTy4€HHUsI apOMATUYECKUX
amMuHOB. MccireqoBaTs CBOMCTBA
n3y4yaeMbIix BemecTB. HabOnronare
Y OIMCHIBATH IEMOHCTPUPYEMBIC
OTIBITHI

I'eTeponuknnyeckue
COEIUHEHUS

OOBICHATH ICKTPOHHOE
CTPOCHHE MOJIEKYJ NU3yUeHHBIX
BEIIIECTB. XapaKTEPU30BaTh
BayKHEHIITIIE XMMHUICCKHE
CBOMCTBA FE€TEPOIUKITHICCKIX
coeqrueHuil. OOBIACHATE
MPOTEKAHNE XUMHYECKUX
peakuii MeXay OpraHUuIECKUMH
BEIIIECTBAMHU, UCTIOJIb3YS 3HAHUS
00 UX MexaHu3Max.
[IporHo3upOBaTH BOBMOXKHOCTh
MIPOTEKAHUS XUMUYCCKUX
peakiuii Ha OCHOBE 3HaHHUH 00
AJICKTPOHHOM CTPOCHHUU BEIIECTB.
XapakTepu3oBaTh
MOTPEOUTEITLCKHE CBOMCTBA
U3YYEHHBIX BEIIECTB

[IecTuuienHrie
reTepOLUKIIbI

OOBACHATD ICKTPOHHOE
CTPOEHUE MOJIEKYJ H3yUYEeHHBIX
BEIIECTB. XapaKTepHU30BaTh
Ba)KHEHIIINE XUMUUECKHE
CBOMCTBA reTEPOIMKIHYECKUX
coenuHeHui. OOBSICHATD
MPOTEKAHNE XUMUYECKUX
peakiuii Mexay OpraHn4ecKuMu
BEII[ECTBAMU, UCTIONIB3Ys 3HAHUS
00 UX MeXaHU3Max.
[IporHo3upoBaTh BO3MOKHOCTb
MPOTEKAHUS XUMHYECKUX




peakiuii Ha OCHOBE 3HAHUI 00
AIIEKTPOHHOM CTPOCHHH BEIIECTB.
OOBACHATDH BIMSIHUE U3YUYEHHBIX
BEIIECTB U 110 aHAJIOTUU C HUMU
HE U3yYCHHBIX MMPEACTABUTEIICH
TOMOJIOTHYECKUX PSAZIOB HA
JKUBBIC OPTraHU3MBI.
XapakTepu3oBaTh
OMOJIOTUYECKYIO POJIb U3YUYEHHBIX
BCIIICCTB

O6o0maromee
MTOBTOPEHUE 10 TEME
«A30T- 1
cepocoiepKanme
OpFaHI/I‘-IGCKI/IC BE€IeCTBa»

CucremaTtu3upoBath U 0000111aThH
MOJIy4YE€HHBIE 3HAHUSI O CTPOCHUH,
CBOMCTBAX, MOJyYEHUHU U
IPUMEHEHUH a30T- U
CEpOCO/IEPIKALTUX OPraHUUECKUX
coenruennii. CoCcTaBiIsITh
000011aI0ITNE CXEMBI.
OnuceiBaTh FTeHETUUECKUE CBS3U
MEeXAy U3y4EeHHBIMH KJIacCaMu
OPraHNYEeCKUX COCTUHECHU M.
[IpoBOAUTH pacyeTsl 1o
XMUMHYECKUM (popMyriaM BelecTB
Y ypaBHEHUSIM XUMUYECKUX
peakuuii

TEMA 6. BUOJIOTUYECKU AKTUBHBIE BEIIIECTBA (16 u)

OO6mras xapakTepucTuKa
YIJIEBOJIOB

1

XapakTepu3oBaTh COCTAB
YIJIEBOJIOB U UX KJacCU(PUKAIIHIO.
[IporHo3upoBath CBOMCTBA
HEU3YyUYEHHBIX BEIIECTB 10
AQHAJIOTHH C U3YYECHHBIMHU
BEIIECTBAMH TOTO K€
FOMOJIOTHYECKOTO PsJia.
PackpbiBaTh OMOJIOTUYECKYIO
POJIb YIIIEBOJIOB

Crpoenue
MOHOCaXapuJa0B.
JIuHelHbIe U
LUUKIMYECKHE CTPYKTYPbI

XapakTepru3oBaTb CBOMCTBA
[JIFOKO3bI KaK BELIECTBA C
JBOMCTBEHHOH (yHKIIMEH
(anmpperunocnupta). OOBACHATH
3JIEKTPOHHOE CTPOEHUE MOJIEKYII
TII0KO3bI U pr003bl. CpaBHUBATH
CTPOEHHE U CBOMCTBA I'JIFOKO3BI U
bpykTO3bl. XapaKkTepu30BaTh
OMOJIOTUYECKYIO POJIb U3YYEHHBIX
Benlects. MccnenoBaTek cBOMCTBA
u3ydaeMbIx BemlecTB. Habnronate
Y OTIIUCHIBATh XUMHUYECKHE
pEeaKIMK C TOMOIIBIO POJIHOTO
SI3bIKA U A3bIKA XUMHH.
CobmoiaTh MpaBuiia U MPUEMBI
6e301macHoi paboThI C
XUMUYECKUMHU BEIIECTBAMU U




71a00paTOpPHBIM 000PYI0BAHUEM

XUMHUYECKUE CBOUCTBA
MOHOCaxXapua0B

XapakTepu30BaTh CBOUCTBA
IJIFOKO3bI KaK BEIECTBA C
JIBOMCTBEHHOH (PYHKITHEH
(anppernoocnupra).
[Iporno3upoBars BO3MOKHOCTh
MPOTEKAHUS XUMHYCCKUX
peakiuii Ha OCHOBE 3HAHUM 00
JJIEKTPOHHOM CTPOEHUH BEILIECTB.
OOBACHATH IPOTEKAHNE
XUMUYECKUX PEAKITA MEXKITy
OpPraHNYEeCKUMU BEIIECTBAMH,
UCIIOJIB3YSI 3HAHUS 00 UX
MexaHnu3zMax. ConocTaBsiTh
XUMHUYECKNE CBOMCTBA IIIIOKO3BI €
00JacTsIMU IPUMEHEHHUS.
WNnentuduuupoBaTh IIOKO3Y €
MTOMOTIIBFO Ka4€CTBEHHBIX
peaknuii. Habmonate u
OTIMCHIBATH XUMHUYECKUE PEaKITHH
C TIOMOIIBIO POJTHOTO SI3bIKA U
si3pIka xuMun. CoOmronaTh
MpaBUJIa U IpUeMbl 0€30MacHOM
paboThl ¢ XUMHUYECKUMHU
BelIecTBaMH U J1a00paTOPHBIM
000pyTI0BaHHEM

Jucaxapu bt

OOBACHATH MEXaHU3MBI
00pa3zoBaHus AUCaxapuaoB.
XapakTepru30BaTh BaXKHEUIIINE
XUMHYECKHE CBOMCTBA
nucaxapusioB. ONUCHIBaTh
MIPOMBIITICHHOE MTOTYYCHHE
caxapo3bl U3 MMPUPOJIHOTO CHIPHSL.
ConocTaBiIATh XUMHUYCCKHE
CBOMCTBA JIMCAaXapUJIOB C
00J1aCcTAMH PUMECHCHHS.
XapakTepu3oBaTh
OMOJIOTHYECKYIO POIIh
nucaxapusioB CpaBHUBATh
CTPOCHHE U CBOMCTBA Kpaxmaja 1
IIEJUTFOJIO3BI. XapaKTepU30BaTh
Ba)KHEHUIIINE XUMHYIECKHE
CBOMCTBA MOJIHCAXAPUIOB.
ConocTaBIaTh XUMHUYCCKHE
CBOMCTBA MOJIHMCAXaPUIOB C
00nacTsIMH IPUMEHEHHUS.
HaOmronaTh 1 ONHMCHIBaThH
CaMOCTOSITEILHO TIPOBOTUMBIE
XUMHYECKUE PEAKIINH C
MOMOIIBIO POJHOTO SI3bIKA U
SI3pIKA XUMUHU. XapaKTepU30BaTh
OMOJIOTHYECKYIO POITh




OJIMCAaXapHJIOB.
WnentudunmupoBars Kpaxmar C
TIOMOIIBIO Ka4eCTBEHHBIX
peaxmmii. CoOnroaTh mpaBuiIa 1
npuemMsbl 6e301acHoil paboThI ¢
XAMUYECKHMU BEIECTBAMH U
71a00paTOPHBIM 000pyIOBaHHEM

[Ipaktuyeckas padora Ne
7. «'uaposn3 Kpaxmasa

[IpoBoaMTE XUMUYECKUI
9KCIIEPUMEHT 10 THAPOJIU3Y
kpaxmana. HaGnronates u
OTIMCHIBATH CAMOCTOSITEITLHO
MIPOBOIMMBIE OITBITHI C IIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA XUMUH.
CoOmronaTh paBuiIa U MPUEMbI
0e30macHoM pabOTHI ¢
XUMHYECKUMH BEIIECTBAMH H
71a00pPaTOPHBIM 000PYJOBaHUEM

Pemenne 3amaun
BBITIOJTHEHUE YIPAKHEHUI
10 TeMe «YTIIEBOIBI»

Hcnonp30BaTh anropuTMel Npu
peurennu 3a1a4d. CoCTaBIsATh
ypaBHEHUS TI0 33JJaHHBIM CXeMaM
npespatieHui. [IpoBoauTh
pacyeTsl M0 XUMUYECKUM
dbopmynam BEIIECTB U
YPaBHEHUSM XUMHUYECKUX
peakuuii

Kupsl 1 macna

XapakTepru3oBaTb 0COOEHHOCTH
CBOICTB HPOB Ha OCHOBE HX
CTpOEeHUS (KUPBI KaK CIOXKHBIE
3¢upbI TIIULEPUHA U BBICIIUX
KapOOHOBBIX KHUCIIOT).
XapakTepu30BaTh BaXKHEUIIINE
XUMHYECKHE CBONCTBA KUPOB.
XapakTepu3oBarb 00JacTH
IPUMEHEHHUS KUPOB U UX
OMOJIOTUYECKYIO POJIb.
Habmtonate u onuceiBaTh
CaMOCTOSITEJILHO MPOBOIUMBIE
OTIBITHI C TIOMOIIIBIO POJIHOTO
SI3BIKA U SI3bIKA XUMUH.
CobmoaTh MpaBuiia U MPUEMbI
Oe3omacHoOit paboThI ¢
XUMHYECKUMHU BEIIECTBAMH U
71a00paTOpPHBIM 000pyIOBaHUEM

AMUHOKHUCIIOTEI

XapakTepu30BaTh BaKHEHIINE
XUMUYECKUE CBOMCTBA
aMUHOKHCIIOT. XapaKTepHU30BaTh
AMHHOKHUCIIOTHI KaK aM(OTepHbIe
OPraHUYEeCKUE COCIUHEHUS.
XapakTepu3oBaTh GYHKIUH,
001acTH PUMEHEHUS
AMUHOKHCIIOT U UX




OMOJIOTUYECKYIO POJIb.
Habmonats 1eMoHCTprpyeMbIie
MaTepHaIbl

IlerrTn bl

XapakTepu3oBaTh CTPOCHUE U
BOKHEHIIINE XUMHYECKHE
cBoiicTBa mentu0B. OOBSICHSTH
MeXaHH3M 00pa30oBaHUs U
XapakTep MEeNTUIHON CBS3H

benku

XapakTepru3oBaTh OCIIKH KaK
noymnenTuabl. ONUChIBaTh
CTpOEHUE U CTPYKTYpHI OeKa.
XapaxTepusoBarh QyHKIUH,
00J1acTH TIpUMEHEHHUs OEIKOB 1
uX OMOJIOTUYECKYIO POJIb.
WNnentudunmponaTs 6€IKU €
MIOMOIIIBIO0 Ka4eCTBEHHBIX
peaknuii. Habmonate u
OTIMCBHIBATH CAMOCTOSITEITHHO
MTPOBOIMMBIC XUMHUYECKUE
PEaKIHH ¢ TIOMOIIBIO POJTHOTO
SI3BIKA W SI3BIKA XMHH.
ColmronaTh paBuiIa ¥ MPUEMbI
0e30macHoOt paboTHI ¢
XMMHYECKUMHU BEIIECTBAMU U
1ab0paTOPHBIM 000PYI0OBAHUEM

CTpyKTypa HYKIEHMHOBBIX
KHUCIIOT

XapakTepru30BaTh HyKJIIEHHOBbIE
KHCJIOTHI KaK MPUPOIHbIE
noyiuMepsl. ONHChIBaTh
CTPYKTYpBI HYKJIE€HHOBBIX
kucaot. CpaBHUBATH CTPYKTYPBI
0ENKOB U HYKJIEMHOBBIX KUCIIOT.
OnuceiBath crpoenue JJTHK u
PHK. XapakrepuszoBarb
BaKHEHIIINE XUMHYECKUE
CBOMCTBA HYKJIEMHOBBIX KHCIIOT

buonornueckas POJib
HYKJIICMHOBBIX KHUCJIOT

OnepupoBaTh NOHATUAMHU
«PEIUINKALNSY, «TPAHCKPUIILIUSY,
«TpaHCIALUAY,
«KOMILIEMEHTapHOCTbY,
«matpuyHas PHK»,
«rpa"cnoptHas PHK»,
«pubocomHuast PHK». OnucsiBats
¢ynkun JJTHK u PHK.
PackpbiBaTh OMOJIOTHUYECKYIO
POJIb HYKJIEMHOBBIX KUCJIOT

[TpakTuueckas padota No
8. «UneHTHdUKaIUS
OpPraHMYECKUX BEIIECTB)»

[IpoBoauTh XUMUYECKUI
SKCIIEPUMEHT IO PACTIO3HABAHUIO
KHUCJIOPOACOAEPKAILIMX
OPraHUYeCKUX COCTUHECHUM.
Habmtonate u onuceiBaTh
CaMOCTOSITEIILHO IIPOBOIUMBIE




OIIBITHI C TIOMOIIBIO POAHOI'O
A3bIKA U A3bIKAa XUMUU.
CobmnroaTh mpaBuiIa U IPUEMBI
0e30macHOl paboTHI ¢
XUMHUYECCKHMMHU BCIICCTBAMHU U
71a00paTOpPHBIM 000PyIOBaHUEM

Oo6o06maromee 1 CucrtemMatu3npoBaTh U 0000IIaTh

MMOBTOPEHHE 110 TEMaM MOJTYYCHHBIC 3HAHUS O CTPOCHUH,

«A3oTCcoaepxKaIue u CBOWCTBAX, MOJy4YEHUHU U

OMOJIOTUYECKH aKTHBHBIC MIPUMEHEHUH a30TCOACPIKALTUX U

OpraHUYECKUE BEIIECTBAY OMOJIOTUYECKH aKTHBHBIX
OPraHUYeCKHUX BEIIECTB.
CocraBnars 00o0mmaronme
cxembl. [IpoBOUTH pacyeTsl 1o
XUMHUYECKUM (popMyriaM BeIeCTB
¥ YPaBHCHUSIM XUMUYCCKUX
peakuuii

KonTtponpnas padota Ne4 | 1 OcCyniecTBIISITh TO3HABATEIIBHYIO

10 TEME
«A30TcoaepxKalume u

OMOJIOTMYECKH aKTUBHBIE
OpraHWYECKUE BEIICCTBA»

pedaekcuro B OTHOIICHUH
COOCTBEHHBIX JIOCTIIKCHHI B
MpoIIeCcCe pelieHus YIeOHbIX U
MMO3HABATEIHHBIX 33149

TEMA 7. BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS (6 1)

[Tonumepsl

1

OnepupoBaTh MOHITHAMHA
«MOHOMEPY», «IOJIUMEP,
«COTIOTUMEDPY, KCTPYKTYPHOE
3BEHOY, «CTEIICHb
MTOJTMMEPH3AITUN,
«IOJIUMEPHU3ALTHS,
«IOJIMKOHICHCALIH.
XapakTepru3oBaTh PEaKIUU
MOJIMMEPU3AITUU 1
MOJINKOHIEHCALIMHU KaK CII0COOBI
MOJTYYCHHS
BBICOKOMOJIEKYJISIPHBIX
coenuHeHnii. OOBICHATH CBA3b
CTPOCHHMS TOJIUMEpPA C €T
CBOMCTBaMH

HOJ'II/IMepHHC MaTCpHajibl

XapakTepru3oBaTb CBOMCTBA
M3YYEHHBIX TOJIMMEPHBIX
MarepuanoB. ONKUCHIBATH
CBOMCTBa, CIIOCOOBI MOTyYSHHUS U
IIPUMEHEHHUS] U3YUYECHHBIX
ITOJIMMEPHBIX MAaTEPUAJIOB.
XapakTepu3oBarTh
NOTPEOUTENHCKHE CBOMCTBA
M3yYeHHBIX BemlecTB. Habmronate
Y OIUCBIBATh JEMOHCTPUPYEMBIE
MaTepuaibl U onbIThl. Habmogats
Y OIIUCBIBATh JEMOHCTPUPYEMBIE
Y CaMOCTOSITENILHO IIPOBOJAUMBIE




XUMUYECKHE PEAKIHHU C
TIOMOIIBIO POJHOTO SI3bIKA U
sa3bika xumuu. CoOoaaTh
npaBujia U MpUeMbl 6€30TacHOM
paboThI ¢ XUMHUYECKUMU
BEIIECTBAMH U JIA0OPATOPHBIM
000pyTI0BaHHEM

[Ipaktuyeckas padora Ne
9. «Pacno3HaBaHue
IJIACTMACCH

[IpoBoaMTE XUMUYECKUI
IKCIIEPUMEHT IO PaCMO3HABAHUIO
riactmacc. Habmonate u
OTIMCHIBATH CAMOCTOSITEITLHO
MIPOBOIMMBIE OITBITHI C IIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA XUMUH.
CoOmronaTh paBuiIa U MPUEMbI
0e30macHoM pabOTHI ¢
XUMHYECKUMH BEIIECTBAMH H
71a00pPaTOPHBIM 000PYJOBaHHEM

[IpaxTnueckas padora Ne
10. «Pacmo3naBanue
BOJIOKOH)

[IpoBOaUTE XUMHUYECKHIT
HKCTIEPUMEHT TI0 PACIIO3HABAHHIO
BoJIOKOH. Habmronate u
OTIMCBHIBATH CAMOCTOSITEITHHO
MTPOBOTUMBIE OTIBITHI C TIOMOIIBIO
POJIHOTO SI3bIKa U SI3bIKA XUMUHU.
CobmoaTh MpaBuiia U MPUEMbI
0e30macHoOt paboTHI ¢
XMUMHYECKUMHU BEIECTBAMU U
1a60paTOPHBIM 000PYI0OBAHUEM

O06o0Omaromee
MMOBTOPEHUE 10 TEMaM
«BBICOKOMOJIEKYIISIPHBIC
COEUHEHUS

O000mares 3HaHUS U IejIaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHHUH CBOMCTB
OpraHUYeCKUX COCTUHCHHI B
3aBUCUMOCTHU OT UX CTPOCHHSI.
OcyiecTBIISITh TO3HABATEIBHYIO
pedaekcuio B OTHOIICHUH
COOCTBEHHBIX JOCTHIKEHUN B
MPOLIECCe PEHICHHs YUeOHBIX U
IMO3HABAaTENbHBIX 33134

O06o0enue u
MOBTOPEHUE 3HAHUU B
kypce 10 kmacca

OcCyIIecTBIIATh IO3HABATEIBHYIO
peduiekcHio B OTHOIICHUN
COOCTBEHHBIX JIOCTHKCHUN B
MPOIECCe peIeHHs YUeOHBIX U
TI03HABATENIBHBIX 33184

IIpomexyrounas
aTTecTanus

OcCyIIeCTBIATh IO3HABATEIBHYIO
pedIeKcHio B OTHOIIICHUN
COOCTBEHHBIX JIOCTHKCHUN B
MpOoIeCcCe PEIICHHs YUeOHBIX U
TI03HABATENIBHBIX 33184




Bcero konnuecTBo

| 104

TemaTn4eckoe IJIAHUPOBAHHUE C YKAa3aHUEM KOJINYECTBA YaC0B, OTBOAUMBIX Ha

11 kiaace

OCBOEHHe KaK/10il TeMbl, ¢ yuyeTom Padoueil mporpaMMbl BOCIIUTaHUS

Paznen (Tema)/
IIpome:xyTouHas
arrecranusi

Koa
uuec
TBO
gaco
B

OcHoBHbBIE BH/BI 1eSITEJIbHOCTH

BocnuraTeabHblii IOTEHIIUAT YPOKA, C
yueTom PaGoueii mporpaMmmbl
BOCIINTAHUS

TEMA 1. HEMETAJUJIBI (31 4)

Knaccudukanus 1 KnaccuuuupoBaTh HEOPraHUYECKUE | YCTAHOBICHHE TOBEPUTETBHBIX OTHOUICHHH
MIPOCTHIX BEIIECTB. BemecTBa. O000MIaTh 3HAHUS U MEXIy  yduTeleM M €ro  ydeHHKamu,
Bonopon JIEaTh BBIBOJIBI O 3aKOHOMEPHOCTSX CTI0COOCTBYIOIHX TIO3UTUBHOM y
HW3MEHEHHI CBOWCTB HEMETAIIJIOB B BOCTIHATHIO  yJalAMKCA  TpeOOBaHKi M
TepHO/ax M IpyIax npock0 yuuTens, moOykaeHne MKONbHUKOB
TTepHo/IecKOi CHCTEMBL. coOJTI01aTh Ha YPOKE OOIIETIPHHSATEIE HOPMBI
XapakTepH30BaTh 06IIIHe CBOICTBA HOBEAEHMS, IPaBUiIa OOLIEHHS CO CTApIIUMU
[Iporno3upoBats cBOWCTBa BOIOPOIa N
. . | Bo3sMoxxHOCTEHT ~ comepkaHus ~ ydeOHOro
M €r0 COE/IMHEHNH Ha OCHOBE SHAHMH | |\ o weres revoncrpammo  aeram
o HePHOI[HLIeCKOM 3aKOHEC. MpUMEPOB OTBETCTBCHHOI'O, TI'PaXIAAaHCKOI'O
XapaKTepHSO]iaTb HaXOXICHUE B TMOBEACHUS, IPOSABIICHUS YEJI0BEKOIIO0HS U
MIPUPOJIE, CBOICTBA, OMOJIOTUYECKYIO 10GpOCEpae HOCTH
POJIb U 00JIaCTH TIPUMEHEHUS
BoZopoaa. HaGmionare u onuckeIBaTh
J€MOHCTPUPYEMBIE OTIBITHI
lManorenst 1 XapakTepu3oBarh 00II1Ee CBOKWCTBA
aneMeHnToB VII rpynibl rinaBHOM
noarpynmbl. OObACHATH
3aBUCHUMOCTB CBOMCTB BEIIECTB OT UX
cocTaBa u ctpoenus. O600maTh
3HAHUS U JIeNIaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUN
CBOWCTB raJIOr€HOB.
[Iporno3upoBars CBOKCTBA
HEU3YYEHHBIX JIEMEHTOB U HX
COEIMHEHUH Ha OCHOBE 3HAHUU O
[Tepuoauueckom 3akone. OOBACHATH
B3aUMOCBS3M MEXI1Y HAXOXKICHUEM B
IpUPOJE, CBOICTBaMH,
OMOJIOTUYECKON POJIBIO M 0OJIACTIMU
MIPUMEHEHUS U3y4aeMbIX BEIIECTB
Xnop 1 OOBSICHATD 3aBUCUMOCTb CBOICTB ——YCTaHOBIIEHHE JOBEPHUTENBHBIX
xJjiopa oT ero ctpoeHus. OOBICHATH OTHOWICHMH MEXIy YIMTENEM H €ro
YYCHUKAMHU, CHOCO6CTBy}OIIII/IX




B3aMMOCBSI3U MEX/1y HaX0XKICHHECM B
MPUPOJE, CBOMCTBAMHU,
OMOJIOTUYECKON POJIBIO M 00JIACTIMU
MIPUMEHECHHS XJIOPA.
XapakTepru30BaTh MPOMBIIIICHHBIC U
1a00paTOPHBIE CIIOCOOBI MOTYUSHUS
xyopa. MccrnenoBaTh CBOMCTBA
U3y9aeMbIX BEIICCTB.

MO3UTHBHOMY BOCHPHUSTHIO yY4aIIUMHUCS
TpeOOBaHMII M  TPOCKO  yduTeNs,
OPUBJICYCHAIO WX  BHUMAHHSI K
o0Cyx1aeMoi Ha ypoke HH(OpMAaIuH,
aKTHBM3alMM WX  [O3HABATENHHOM
JIeATeNIbHOCTH;

—100yK/IeHHE IIKOJIBHUKOB COOIIOATh Ha
ypoKe O0LIEeTIPHHSATHIC HOPMBI
HOBEJEHNsA, IpaBwia OOIIEHUI CO
CTapIIUMU (yaurensmu) u
CBEPCTHUKAMHU (IIKOTPHUKAMH),
OPUHIMIBL  YYEOHOW MUCHMIUTMHBL |
CaMOOpraHU3aLHY;

—— NpHBJCYCHHE BHUMAHHS IIKOJILHUKOB K
LEHHOCTHOMY acIeKTy HW3y4aeMbIX Ha
yYpOKax sIBJICHHH, OpraHu3amnus HX
paboTel ¢ TMoONydyaeMoil Ha ypOKe
COIMAJbHO 3HAaYMMOW WHpopManuei-
WHAIMMPOBaHWE €€  OOCYKACHMUS,
BBICKa3bIBaHUA ydamumucs CBOCTO
MHEHHS 110 €€ I0BOAY, Bblpa6OTKH
CBOETO K HEWl OTHOLIEHMS],

— HCIONB30BaHKE B0CNUMAMETLHBIX
B03MOCHOCEL COOEPAHCAHUA YieOHO20
npeomema  uepe3  OEMOHCMPAYUIO
0emsam npumepos8 OmeemcmeeHHozo,
2PANHCOAHCKO20 NOBe0eHUsl, NPOABTEHUA
uenogekonoduUs U 00bpocepoOeyuHOCm,
yepes  nOOOOp  COOMBEMCMBYIOUUX
MeKCcmo8 0I5l YmeHus

—TpPUMEHEHNE HA YPOKE HHTEPAKTUBHBIX
hopm paboThI y4aImXxcs:
MHTEJJICKTyalbHBIX urp,
CTUMYJIHPYIOLIHUX [I03HABATENbHYIO
MOTHBALUIO IIKOJTEHUKOB;
JUIaKTHIECKOTO TeaTpa, rue
NONy4eHHBIE  HA  YpOKe  3HAaHUA
OOBITPBIBAIOTCS B TeaTpalbHBIX
IIOCTAaHOBKAaX; JAUCKYCCHH, KOTOpbIE
JafoT y4aIumMest BO3MOKHOCTB
npHoOpecTH ONBIT BEIICHUS
KOHCTPYKTHBHOTO JJHAJIOTa; TPYIIIOBOH
paboThl WM paboTHl B Mapax, KOTOpHIE
y4aT IIKOJIFHUKOB KOMaHJHOH paboTe
B3aUMOZCHCTBHIO C IPYTHMH ACTEMH;

—BKJIIOYEHHE B YPOK WIPOBBHIX IPOLEAY,
KOTOpbIE ~ IIOMOTAl0T  MOAIEPXAaTh
MOTHBALMIO JIeTe K  TIOTY4CHHIO
3HAHWH, HANKUBAHUIO MO3UTHUBHBIX
MEXIIMYHOCTHBIX OTHOLICHHH B Kiacce,
MIOMOTalOT YCTaHOBJICHUIO
OOpoKenaTensHOH ~ aTMOCQEpsl  BO
BpeMsl ypoKa;

— OpraHm3aIms medcra
MOTHBHPOBAHHBIX W JPyAUPOBAaHHBIX
yUYalUXcss HAJ WX HEYCIEBAIOMUMHU
OJTHOKJIACCHUKAMH, JIAfoIIero
IIKOJIbHUKAM  COIMAIbHO — 3HAYMMBIHA
OIIBIT COTPYAHWYECTBA W B3aUMHON
TIOMOIIIH;

WHHAIMHPOBAHNE " MIO/ITIEPIKKA




HCCHeﬂOBaTGHLCKOﬁ JACATCIIBHOCTHU
IIKOJbHHUKOB B paMKax peajln3aliui HNMH
MHIUBUAYAJIbHBIX u TpYHOIIOBBIX
HCCICAOBATCIIbCKUX IIPOCKTOB, YTO J4acCT
IIKOJIBHUKaAM  BO3MOXKHOCTb HpI/I06peCTI/I

HaBBIK CaMOCTOSITETILHOTO pemeHus
TEOPETHIECKOH po0JIeMBbl, HaBBIK
TeHEepPUPOBAHUSA u othopmIteHUS

COOCTBEHHBIX WJIEH, HaBBIK YBa)KUTEIHEHOTO
OTHOILEHHS K YY)KUM HJesIM, 0OPMIICHHBIM
B paboTax JIpyrux HcCleAoBaTelei, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS nepen
ayauTopueH, apryMEHTHPOBaHUS u
OTCTauBaHUS CBOCH TOYKHU

Kucnoponusie
COEJIMHEHUS XJI0pa

XapakTepu3oBaTh CBOMCTBA
KHMCJIOPOJIHBIX COEIMHEHUH XJIOpa.
ConocTaBiaTh XUMUYECKHE
CBOMCTBA KUCJIOPOIHBIX COCTUHEHUI
xJiopa ¢ 001acTIMHU IPUMEHEHHUSL.
HccnenoBaTh CBOMCTBA H3y4aeMbIX
BemecTB. HaOnronate
JTEMOHCTPHUPYEMBIC U
CaMOCTOSITENIbHO MPOBOIUMBIE
onbIThl. Habmonath xumuieckue
pEeaKkuu U OMUCHIBATh UX C
MTOMOIIBIO POJTHOTO S3bIKA U SI3bIKA
xumun. CoOIro1aTh IpaBuUiia U
MpueMbl 6€30TacHON PabOTHI C
XMMHYECKUMHU BEIECTBAMH U
1abopaTOpPHBIM 000PYI0BAHUEM

XnopoBogopoa. ComnsiHast
KHCJIOTa

OOBACHATH 3aBUCUMOCTb CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHHUSL.
[Iporno3upoBath CBOKCTBA
COEIMHEHUI Ha OCHOBE 3HAHMI O
[lepuoanueckom 3akoHe.
XapakTepru3oBaTb CBOMCTBA
XJIOPOBOJIOPO/IA U COJITHOM KHUCIIOTHI.
ComnocTaBisiTh XUMUYECKUE
CBOMCTBA XJIOPOBOJIOPO/IA U COJITHOM
KHCJIOTHI C 00JIACTSIMU MPUMEHEHUSI.
XapakTepu30BaTh TPOMBIIUICHHbBIE U
1a00paToOpHbIE CIIOCOOBI MOTYUEHUS
COJITHOM KUCJIOTHI

®rop, 6poM, MO U UX
COEJIMHEHUS

O000111aTh 3HAHNS U AEIATHh BLIBOIBI
0 3aKOHOMEPHOCTSIX U3MEHEHUI
CBOICTB T'aJIOTCHOB.
[Iporno3upoBars cBOKCTBA
COCIMHEHUM Ha OCHOBE 3HAHUU O
[Mepuonuueckom 3akone. OOBACHATH




3aBUCHUMOCTB CBOMCTB BEIIECTB OT UX
cocTaBa U CTPOCHHUSI.
XapakTepu3oBaTh CBOMCTBa PTOPA,
Opoma, Ho/Ia U UX COCTMHEHUH.
CormnocTaBisTh XUMUYECKUE
CBO¥CTBa Topa, Opoma, Ho/1a U UX
COCIMHEHUH ¢ 00JIaCTIMU
npuMeHeHus. McciienoBats cBOMCTBA
n3ydyaembix BemectB. Habmonats
JEMOHCTPUPYEMBIE U
CaMOCTOSITEIIEHO TIPOBOTUMBIC
onbITel. Habmonath XuMuveckue
PEaKIUU ¥ OMUCHIBATh UX C
TTOMOIIBIO0 POJTHOTO SI3BIKA U SI3BIKA
xumun. CoOroaaTh npaBmia u
IpreMbl O€30MacHOM pabOThI €
XHUMHYECKUMH BEIIECTBAMH H
71a00paTOPHBIM 000PYIOBaHHEM

[IpaxTnueckas padota Ne
1. Pemmenne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«I"amoreHn»

[IpoBOANTE XUMHUYECKHI
9KCIIEPUMEHT 10 TIOTYICHHUIO
XJIOpHJIa MarHus, KO THOU BOJIBI,
UICHTUQUIIMPOBAHUIO HOHOB
BOJIOPO/JIa, HOJA, TAIOT€HU-HOHBI C
MTOMOIIBIO0 KAUE€CTBEHHBIX peaKlni.
HaOmronaTte 1 onnceIBaTh
CaMOCTOSITENIbHO MPOBOIUMBIE
OTIBITHI C TOMOIIBIO POJTHOTO SI3bIKA U
a3bika xumun. CoOnroaTh mpasuiia
U TIpUeMBbI 0€3011acHON PabOTHI C
XMMHYECKUMHU BEIECTBAMH U
1abopaTOPHBIM 000PYI0BAHUEM

XanbKOI'€HbI

XapakTepu3oBaTh OOIIHE CBOMCTBA
XanbKOreHOB. OObICHSTD
3aBUCHMOCTb CBOMCTB BEILIECTB OT UX
cocTaBa u ctpoenus. O600maTh
3HaHUS U JeJIaTh BBIBOJIbI O
3aKOHOMEPHOCTSAX U3MEHEHU I
CBOWCTB XaJIbKOT€HOB.
IIporano3upoBaTh CBOKMCTBA
HEU3YUYEHHBIX AJIIEMEHTOB U UX
COEIMHEHUH Ha OCHOBE 3HAHUU O
[lepnoanueckom 3akoHe.

O30H — ayoTponHas
MOAU(pUKAIUS
KHCTIOpO/1a

XapakTepu30BaTh 030H Kak
AIOTPONHYIO MOJU(PUKALINIO
kuciopozaa. ConocTaBisTh poiib
030HA B BEPXHUX U HIDKHUX CIIOSIX
atMocgepbl. OOBACHATD
3aBHCHUMOCTbH CBOHCTB 030HA OT €T0
crpoenus. CpaBHUBATh CBOMCTBA




030Ha U kuciaopoaa. OOBSICHATH
B3aMMOCBSI3U MEK/Ty HAX0XKJICHUEM B
MPUPOJE, CBOMCTBAMHU,
OMOJIOTUYECKON POJIBIO M 00JIACTIMU
IPUMCHCHUS 030HA

[Tepokcun Bogopoa u
€ro MpOU3BOJIHbIE

XapakTepu3oBaTh BOAY U IIEPOKCH/]T
BOJIOPOJa KaK BOJIOPOIHBIC
coerHeHUs Kuciopoaa. CpaBHUBATH
CBOICTBA BOJIbI M MTEPOKCHUAA
BOJIOpOJa. XapaKkTepHu3oBaTh
TEPOKCHU/T BOJAOPOIa KAK OKUCITUTEINb
1 BoccTaHoBUTENh. COTIOCTABIIATH
XUMHYECKHE CBOMCTBA MEPOKCUIA
BOJIOpO/JIa C 00JIACTIMU PUMEHEHUS

Cepa

OOBACHATD NEKTPOHHOE CTPOEHUE
MOJIEKYJT U3yYEHHBIX BEIECTB.
OOBACHATH 3aBUCUMOCTH CBOMCTB
CEphI OT €€ CTPOCHUSI.
XapakTepu30BaTh BaXKHEUIIINE
(br3UYecKre U XUMUYECKHE CBONCTBA
cepbl. OOBSICHATH B3aUMOCBSI3U
MEXKly HAX0KJIEHHEM B IIPUPOJE,
CBOWCTBaMH, OMOJIOTHYECKOH POITBIO
1 00JacTIMH MPUMEHEHHS CEPBI.
XapakTepu30BaTh IPOMBIIUICHHBIE U
1ab0opaTOPHBIE CIIOCOOBI MOTYUCHUS
cepbl. HabGmronate 1 onuckiBaTh
JEMOHCTPUPYEMBIE OTIBITHI

CepoBoaopo.
Cynbdu sl

OOBICHATE 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHUSI.
[Iporno3upoBath CBOKCTBA
COCAMHEHUH Ha OCHOBE 3HAHUHU O
[Tepuoauaeckom 3akoHe. OOBICHATH
B3aMMOCBSI3M MEXK/y HaX0XK/ICHUEM B
PUPOJIE, POJIBIO U 00JaCTIAMU
NPUMEHEHHUS N3Y4aeMbIX BEIIECTB.
XapakTepru30BaTh CIIOCOOBI
MOJIy4EHUS ¥ CBOWMCTBA U3Y4aeMBbIX
BemiecTB. HaOmomatk U onuchIBaTh
JEMOHCTPUPYEMBIE OTIBITHI

CepHucTsblil ra3

OOBACHATH 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS.
[Iporno3upoBars CBOKCTBA
COEIMHEHUI HA OCHOBE 3HAHUU O
[Mepuonuueckom 3akone. OOBACHATH
B3aMMOCBSI3U MEXKY HaX0KJICHUEM B
MIPUPOJE, CBOKMCTBAMHU,
OMOJIOTUYECKON POJIBIO M 00JIACTIMU




MPUMEHEHHS U3y4aeMbIX BEIICCTB.
XapakTepru3oBaTh CIIOCOOBI
MOJIyYCHHUS U CBOMCTBA U3Y4aeMbIX
BeniecTs. HaOmronaTh U ONMCHIBaThH
JIEMOHCTPUPYEMBIC OTIBITHI

CepHblil aHTUIPUA U
CepHasl KHCIIOTa

OOBACHATD NEKTPOHHOE CTPOEHUE
MOJIEKYJT U3y4E€HHBIX BEIIECTB.
XapakTepu30BaTh BaXKHEUILINE
XUMHUYECKHE CBOMCTBA CEPHOTO
aQHTUAPHU/IA U CEPHOU KHCIIOTHI
CormnocTaBisiTh XUMUYECKHE
CBOWCTBA CEPHOM KUCIIOTHI C
00JacTsIMU IPUMEHEHHUS.
HccenenoBaTe CBOMCTBA H3y4aeMbIX
BelecTB. MneHTudunupoBaTh
CEpHYIO KUCIJIOTY U €€ COJIH C
MTOMOIIIBIO KAYECTBEHHBIX PEAKIIHH.
Habntonate AeMOHCTpHpyeMbIE U
CaMOCTOSITEIIEHO MTPOBOIUMBIC
ombITEl. HabmogaTe XuMudeckue
PEaKIy U OMUCHIBATH HX C
MIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
xumuu. CoGurogats paBuia u
MpueMbl 6€30TacHON PabOTHI C
XMMUYECKHMHU BEIIECTBAMU U
1abopaTOPHBIM 000PYI0OBAHUEM

[TpakTuueckas padota Ne

2. Pemenne
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
«XaJIbKOT€HbI»

[IpoBOoAUTE XUMUYECKUI
AKCIIEPUMEHT M0 UICHTUDUKAIIN
WMOHOB BOJIOPOJIa U CYJb(aT-HOHOB,
XJIOPU/I-UOHOB, U3YUEHHUIO CBOHCTB
Cynb(HUTOB U CYJIb(UIOB METAJLIOB.
Habnronate 1 onuceIBaTh
CaMOCTOSITEIIBHO MTPOBOIUMBIC
OTIBITHI C IOMOIIBIO POJTHOTO SI3bIKA U
s3pika xumuu. CoOIroAaTh mpaBuiia
U TIpUeMbI 0€3011acHON PaboThI ¢
XUMUYECKUMHU BEIICCTBAMH U
1a00paTOPHBIM 000PYIOBaHHEM

Pemenue 3agau u
BBITIOJTHEHHE
YOPA)KHEHHUI 10 TeMaM
«["anmoreHsl» u
«XaJTLKOTCHEBI»

CocraBisTh ypaBHEHUS PEAKLMIA, C
IIOMOUIBIO0 KOTOPBIX MOXKHO
OCYILIECTBUTD LIETTOYKH
IIPEBPALICHHUI BELIECTB.
OcymiecTBIATh pacueTsl 10
XUMUYECKUM YPaBHEHHUSIM.
Hcnonb30BaTh alrOpUTMBI IPU
pEelIeHNH 3a/1a4

DeMeHThI TIOATPYIIIIbI
azora

XapakTepu3oBaTh 00IIHE CBOKWCTBA
3JIEMEHTOB MOATPYIIBI a30TA.




OOBSCHATH 3aBUCIMOCTh CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI.
O06001aTh 3HaHUS U JAETaTh BHIBOIbI
0 3aKOHOMEPHOCTSAX U3MEHECHHI
CBOWCTB M3y4aeMbIX BEIIECTB.
[Iporno3upoBarts cBOWCTBa
HEU3YYEHHBIX AJIEMEHTOB U HX
COCIMHEHUI Ha OCHOBE 3HAHMI O
[Mepuomuueckom 3akone. OOBICHATH
B3aUMOCBSI3H MEXITY HAX0XKICHUEM B
MpUpOJE, CBOMCTBAMHU,
OMOJIOTUUECKOU POJIBIO M 00JIACTIMU
MIPUMEHEHHUS N3y4aeMbIX BEIIECTB

A3zoT

OOBSACHATH 3aBUCUMOCTH CBOMCTB
a30Ta OT €r0 CTPOCHUSI.
XapakTepu3oBaTh BaKHEHIINE
(u3HUecKre U XUMUYECKUE CBOMCTBA
azota. ConocCTaBIISITh XUMUYECKUE
CBOMCTBA a30Ta ¢ 00JaCTAMH
npuMeHeHusI. OOBSICHSTH
B3aMMOCBSI3U MEXK]Ty HAX0XKJCHHEM B
MpUpoJe, CBOMCTBAMHU,
OMOJIOTHYECKOU POJIBIO M 00JIaCTIMHU
MIPUMEHEHHUS a30Ta.
XapakTepu30BaTh MPOMBIIIJICHHbBIE U
1ab0paTOPHBIE CIIOCOOBI MOTYICHUS
azoTa

AMMHaK 1 cojiu
aMMOHUS

OOBACHATH 3aBUCUMOCTH CBOMCTB
aMMHMaKa OT €r0 CTPOCHHUSI.
XapakTepru3oBaTh aMMHUAK Kak
BOCCTAHOBHUTEJIb. XapaKTEPHU30BaTh
BaOKHEWIINE PU3NIECKUE U
XUMHYECKHE CBOMCTBA aMMHaKa 1
cojeit ammonus. COmocTaBIsATh
XUMHYECKHE CBOHCTBA aMMHaKa 1
coJICHi aMMOHHUS € 00JIACTIMH
NpUMEHEHHUs. XapaKTepru30BaTh
IIPOMBIIIUICHHBIE CITOCOOBI
noJiyueHus: ammuaka. Mccnenosars
CBOMCTBA M3y4aeMbIX BEIIECTB.
Habmronate 7eMoHCTpHpyeMbIE U
CaMOCTOSITENILHO MPOBOTUMBIE
onbITEl. HaOmonate XuMuyeckue
pEaKIui ¥ OMUCHIBATh UX C
MOMOIIIBIO POJTHOTO SI3bIKA U S3bIKA
xumun. CoOro1aTh MpaBUiia U
pueMbl 6e30MacHOi paboTHI C
XUMUYECKUMH BEIICCTBAMU U
1a00paTOPHBIM 000pPyI0OBaHUEM




[Ipaktuyeckas padora Ne
3. «Ilonyyenune ammuaka
U U3y4YCHHUE ero
CBOMCTB»

[IpoBoaUTE XUMUYECKUI
9KCIEPUMEHT 10 MOJIY4YEHHUIO
aMMMAKa U U3YYEHHUIO €TI0 CBOUCTB.
Habmtoath 1 onuceIBaTh
CaMOCTOSITEJIBHO MPOBOIUMBIE
OTIBITHI C IOMOIIIBIO POJIHOTO SI3bIKA U
si3bIka xumuu. CoOmoaarh npaBuiia
¥ TIpUeMbI 0€3011acHO PaboThI €
XMMHUYECKUMHU BELECTBAMH U
71a00paTOpPHBIM 000PYIOBaHUEM

Oxkcusl a3ora

OOBACHATH 3aBUCUMOCTEL CBOMCTB
OKCHJIOB a30Ta OT MX COCTaBa U
ctpoenus. O6001mAaTh 3HAHUA U
JIeIaTh BBIBOJIBI O 3aKOHOMEPHOCTAX
W3MEHEHUH CBOMCTB U3y4aeMbIX
BEIIECTB. XapaKTeprU30BaTh
BaXKHEHIITE XUMHYECKHE CBOMCTBA
OKCHJIOB a30Ta, a30THUCTOM KHUCIIOTHI
Y HUTPUTOB. XapaKTepHU30BaTh
HUTPHUTHI KaK OKUCIUTEITH 1
BoccTaHoBHuTeNM. COIIOCTaBIATh
XHUMHYECKHE CBOMCTBA OKCHIOB
a30Ta U HUTPUTOB C 00JIACTIMH
npuMeHnenus. Habmonate u
OIUCHIBaTh AEMOHCTPUPYEMbIE
OTIBITHI

A3oTHasg KHUCIJIOTA U €€
COJIA

XapakTepu30BaTh BaXKHEUIIINE
(bu3uYecKre U XUMUYECKUE CBOMCTBA
A30THOM KHUCIJIOTHI U HUTPATOB.
XapakTepu30BaTh OTHOLICHHUE
a30THOM KHCJIOTHI K MEeTaJlJIaM,
O0OBSCHATH 3aBUCUMOCTH MPOJAYKTA
BOCCTAHOBJICHUS a30THOI KHCIIOTHI
OT aKTUBHOCTHY MeTajuia 1
KOHIIEHTPALUKU KUCIIOTHI.
CornocTaBiaTh XUMHYECKHE
CBOMCTBA a30THOM KHUCJIOTHI U
HUTPATOB C 00JIACTSIMU IPUMEHEHHUSI.
XapakTepru30BaTh CIIOCOOBI
IIOJIyYEHHUS A30THOU KHUCIIOTHI.
HaGmnronaTtes 1 onuceIBaTh
JEMOHCTPUPYEMBIE OIIBITHI

docdop

XapakTepu30BaTh aJUIOTPOTIHbIE
Moudukauu dpocdopa.
CpaBHMBaTh O€JIbII M KPacHBIi
tdocdop. XapakrepnuzoBaTh
BaXkHeWIMe puznyeckue u
XUMHYECKHEe CBOMCTBA pocdopa.
ComnocTaBiATh XUMHUYECKUE




cBoiicTBa gocopa ¢ odmactaMu
MPUMEHEHHsI. XapaKTepru30BaTh
cnocoObl omydeHus pocdopa.
HabmtoaTh 1 onuceIBaTh
JIEMOHCTPUPYEMBIC OTIBITHI

®dochopHbIi aHTHUAPH]T |
(dbocdopHbIE KHCIOTHI

XapakTepu3oBaTh BaKHEHIINE
¢u3nvecKrue 1 XUMHYECKHE CBOMCTBA
(dbocdopHOro aHTUAPUAA,
(dhochopHBIX KUCIOT U PochaToB.
ConocTaBisiTh XUMUYECKUE
cBoicTBa POCHOPHBIX KUCIOT U UX
coJielt ¢ 00J1acTIMU PUMEHEHUSI.
Habntonate neMoHcTpHrpyeMble
XUMUYECKHE PEAKIIUU M ONTHCHIBATh
WX C TIOMOIIBIO POJTHOTO SI3BIKA H
SI3bIKAa XUMUHU

[IpaxTnueckas padora Ne
4. Pemienue
AKCIEPUMEHTAIBHBIX
3ajad o Teme
«OJEeMEHTBI MO PYIIIIBI
a3oTay

[IpoBOAMTE XUMHUYECKHI
9KCIIEPUMEHT IT0 MICHTU(UKAIAN
noHa aMMoHus, hocdar-noHa,
HUCCIIETOBAHUIO CBOMCTB Q30THOU U
(hochopHOIt KUCIOT, coiel
ammonus. HabmoaTh 1 onuceiBaTh
CaMOCTOSITEJIbHO MPOBOIUMBIE
OTIBITHI C TIOMOIIBIO POTHOTO SI3bIKA U
a3bika xumuu. CoOnroaTh mpasuiia
Y TIprueMbl 6€30MMacHON PaboTHI C
XMMHYECKUMHU BEIIECTBAMHU U
1abopaTOPHBIM 000PYI0BAHUEM

VYraepon

OOBICHATE 3aBUCUMOCTH CBOMCTB
yriepojia OT €ro CTPOSHUSI.
XapakTepu30oBaTh U CPAaBHUBATH
AJUIOTPOITHBIC MOTU(PUKAIIHH
yriaepojaa. XapakTepu3oBaTh
BaOKHEHIINE HU3NIECKUE U
XMMHYECKHE CBOMCTBA YTIepoa,
kapou0B. CONOCTABIIATH
XMMHYECKHE CBOMCTBA YIiepoa u
KapOHUI0B C 001aCTSIMU IPUMEHEHHUSI.
HaGmnronaTes 1 OnuchIBaTh
JEMOHCTPUPYEMbIE MaTEPUATIbI

CoenuHennus yriepona

XapakTepu3oBaTh BaKHEHIINE
(bu3nueckrue u XMMHUYECKUE CBOMCTBA
coeHeHu# yriepoaa. CpaBHUBATH
CTPOEHHUE U CBOMCTBA YIJIEKUCIIOTO U
yrapHoro ra3zoB. ConocraBisiTh
XHUMHUYECKHE CBOMCTBA COeAUHEHUI
yriaepojaa ¢ o01acTIMH PUMEHEHHSL.
NnentudunmpoBaTh KapOOKaTHOHBI




C TIOMOIIBIO KAUYECTBEHHBIX PEaKIIHiA.
HccenenoBaTh CBOMCTBA U3y4aeMbIX
BeniectB. Habmonars
JI€MOHCTPUPYEMBIE U
CaMOCTOSTEIIBHO ITPOBOIUMBIC
onbIThl. HabmoaTe XuMudeckue
peaKIyy U OMUCHIBATH UX C
MIOMOIIIBIO POJHOTO SI3BIKA U SA3BIKA
xumun. CoOIIr01aTh TIpaBHiIa |
npremMbl 0e301acHOi paboThI ¢
XUMHUYECKUMHU BEIIECTBAMH U
71a00pPaTOPHBIM 000PYJOBaHHEM

Kpemunit

OOBACHATH 3aBUCUMOCTH CBOMCTB
KPEMHHS OT €r0 CTPOCHHS.
XapakTepru30BaTh BaXKHEUIIINE
(bM3UYecKre U XUMUYECKUE CBONCTBA
KkpeMHMs. COnoCTaBIsITh CBOMCTBA
KpEeMHHS ¢ 00JaCTIMU TPUMEHEHUS.
HaOmronaTte 1 onMceIBaThH
JEMOHCTPHUPYEMBIE MATEPUATTBI

CoenuHeHns KpeMHUS

XapakTepu30BaTh BaXKHEUIIINE
(u3nueckrue U XMMHUYECKUE CBOMCTBA
coenuHeHn kpeMHus. CpaBHUBaTh
CTPOEHUE U CBOMCTBA YIIIEKUCIIOTO
rasza u okcuna kpemuus (I1V).
ConocTaBisiTh XUMUYECKUE
CBOMCTBA COCTMHEHUN KPEMHUS C
00nacTsIMU IPUMEHEHHUS.
HccnenoBaTh CBOMCTBA U3y4aeMbIX
BenlectB. HaGmonaTh 1 ONUCHIBAThH
CaMOCTOSITEJILHO MPOBOIUMBIE
onbIThl. Habmogath xumuueckue
pEeaKuu U OMUCHIBATh UX C
MOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA
xumun. CoOIro1aTh IpaBUiia U
npueMbl 0e30macHON paboTHI C
XMUMHYECKUMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHEM

Oo6o01aromiee
MMOBTOPEHUE MO TEME
«HemeTamie»

CocCTaBisiTh CPABHUTEIIBHBIC U
oboobmaromie cxemsl. [IpoBoanuTh
pacyeThl M0 XUMHUECKUM GopMyIam
Y YPaBHEHHSIM PEaKIIUU.
Ocy1IecTBIATh O3HABATEIBHYIO
pediekcHio B OTHOIIIEHUU
COOCTBEHHBIX JIOCTUKCHUN B
MpOILIeCCe PeIIeHHs YIeOHBIX U
MO3HABATEJIbHBIX 337124

KonTtponsHas pabora Ne

OCYH.ICCTBHHTL IMO3HABATCIIBHYTO




1 mo Treme «Hemerayibn)

pedIIeKCHIO B OTHOIICHUN
COOCTBEHHBIX JOCTH)KCHUN B
MPOILIECCE PEIICHHS YISOHBIX U
MO3HABATEIbHBIX 3a7a4

TEMA 2. OBILIUE CBOMICTBA METAJIJIOB (2 1)

CBol¥icTBa 1 METOIBI
MOJTYy4EHUST METAIIJIOB

OOBACHATH 3aBUCUMOCTb CBOWCTB
METAJIJIOB OT UX CTPOEHUS.
XapakTepu3oBaTh 001ue
XMMHUYECKHE CBOMCTBA METAJJIOB KaK
BOCCTAHOBHTEJIEH HA OCHOBE
CTPOEHUS UX aTOMOB U MOJIOKEHUSI B
NEKTPOXUMUYECKOM Py
HaIpsHKEHUHA METaJUIOB.
[Iporao3upoBarts cBOWCTBA
HEU3YYEHHBIX JIEMEHTOB U UX
COEIMHEHUI Ha OCHOBE 3HaHUM O
[Iepnoanueckom 3aKkoHe.
XapakTepu3oBaTh CIIOCOOBI
MOJIy4Y€HHUsI METAIJIOB U3 PyI U
muHepanoB. Habmonate u
OIMCBIBATH IEMOHCTPUPYEMBIE
KOJUIEKIIUU

CriaBrel

XapakTepru3oBaTh 0COOCHHOCTH
CILJIABOB. XapaKTepHU30BaATh
HanboJee U3BECTHBIE CIIABHI.
Habmtonate u onuceiBath
JEMOHCTPUPYEMbIE KOJUICKIIUN

TEMA 3. METAJUIBI I'VTABHBIX ITOAI'PYIIII (11 )

OO01as XxapakTepucTuKa
IIEJIOYHBIX METAJIIOB

XapakTepu3oBaTh OOIIHE CBOMCTBA
IIEJIOYHBIX MeTAII0B. OOBSICHIATD
3aBHCUMOCTh CBOMCTB IICJIOYHBIX
METaJuIOB OT cTpoeHus. O6o0maTh
3HAHWS U eIaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHUI
CBOMCTB IIIEJIOYHBIX METAJIJIOB.
[Iporno3upoBars cBOKCTBA
HEU3YUYEHHBIX AJIEMEHTOB U UX
COCIMHEHUN HA OCHOBE 3HAHUU O
[Tepuoauueckom 3akone. OOBACHATH
B3aUMOCBS3M MEX1Y HAXOXKICHUEM B
IpUPOJE, CBOICTBaMH,
OMOJIOTUYECKON POJIBIO M 0OJIACTIMU
MIPUMEHEHHUS U3yYaeMbIX BEIIECTB.
WNnentudunmpoBaTh meI0IHbIe
METaJUIBI 110 IBETY MJIAMEHHU UX
coneii. Habmonath




JEMOHCTPUPYEMBIE U
CaMOCTOSATEJIBHO MTPOBOIUMbBIE
onbIThl. HabmogaTe XuMudeckue
peaKIy U ONMUCHIBATH UX C
MIOMOIIIBIO POJHOTO SI3BIKA U SA3BIKA
xumun. CoOIIr01aTh TIPaBHIIa |
npuemMbl 0e301MacHOi paboThI ¢
XUMHUYECKUMHU BEIIECTBAMH U
71a00paTOPHBIM OTIBITOM

Harpuit n xanuii

OOBACHATH 3aBUCUMOCTH CBOMCTB
HATpUs U KaJlus OT UX CTPOCHHUSL.
XapakTepu30BaTh BaXKHEUIIINE
XUMUYECKHUE CBOMCTBA HATPUSI U
kanusi. CpaBHUBATh CBOMCTBA HATPUSI
u kanust. OOBSCHATH B3aUMOCBSI3U
MEX/Ty HaXOKJICHUEM B TIPUPOJIC,
CBOWCTBaMH, OMOJIOTHIECKOH POITHIO
1 00J1acTSAMH PUMEHEHUS HATPUSI U
KaJns. XapaKkTepru3oBaTh
MIPOMBIIIIJIEHHBIE U JIabOpaTOpHbIE
CHOCOOBI OJTyYEHUS HATPUSL.
Habmonate AeMOHCTpHpyeMbIE U
CaMOCTOSITENIbHO MPOBOIUMBIE
onbITel. Habmonath xumuieckue
peaKkuu U OMUCKHIBATh UX C
MTOMOIIBIO PYCCKOTO SI3bIKA U SI3bIKA
xumun. CoOuro1aTh IpaBuiia U
MpueMbl 6€30TacHOM pabOTHI C
XMMHYECKUMHU BEIIECTBAMH U
71a00PATOPHBIM OIBITOM

COG,Z[I/IHGHI/IH HaTpuAa U
KaJlusa

XapakTepu30BaTh BaXKHEUIIINE
XHUMHUYECKHUE CBOMCTBA COCAUHEHHI
HATPHS U Kajaus. XapaKTepU30BaTh
COJly U €JIKUH HATp KaK BaKHEHUIIIHE
coenuHeHUs HATpHS. OOBACHITH
B3aMMOCBSI3M MEXKy HAX0X/JICHUEM B
PUPOJIC, CBOMCTBAMH,
OMOJIOTHYECKOM POJIBIO COCTMHCHUM
HaTpus U Kajausa. ConocTaBiATh
XHMHYECKHE CBOMCTBA COSAUHCHUMN
HATpUA U KaJus ¢ 00IacTsIMu
npumeHenus. MccnenoBars cBOMCTBa
u3ydaeMbIx BeriectB. HaOmonates u
OIMHMCBHIBATh CAMOCTOSATEIHHO
IIPOBOJIMMBIE OTIBITHI C IOMOIIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUH.
CobmoaTh MpaBuiia U MPUEMBI
0e30macHOM paboThl ¢ XUMHUYECKUMHU
BEII[ECTBAMU U TaO0OPATOPHBIM




OIIBITOM

OO1as xapakTepuCcTUKa
3JIEMEHTOB TJIABHOU

noarpymnmnst [I rpymmst

XapakTepu3oBaTh 00IIUE CBOKCTBA
3JIEMEHTOB TJIABHOU noArpymis! 11
rpymmsl. OOBSCHATH 3aBHCUMOCTD
CBOMCTB 2JIEMEHTOB I'JIABHOM
noarpymns! II rpymmsl oT cTpoeHus.
O06001maTh 3HaHUS U J€TATh BHIBOIBI
0 3aKOHOMEPHOCTSAX U3MEHECHHI
CBOMCTB 2JIEMEHTOB I'JIABHOM
noarpymnmns! I rpymsr.
[Iporao3upoBarts cBOWCTBa
HEU3YYEHHBIX JJIEMEHTOB U UX
COEIMHEHUI Ha OCHOBE 3HAaHUM O
[Tepuoanaeckom 3akone. OOBICHATH
B3aMOCBSI3U MEKTy HaX0XICHUEM B
MpUpOJE, CBOMCTBAMHU,
OMOJIOTHYECKOU POJIBIO M 00JIaCTIMHU
MIPUMEHEHUS] U3y4aeMbIX BEILIECTB.
WNnentuduumponath
LIEJIOYHO3EMETIbHbIE METAIIIIBI IO
LBETY MJIAMEHHU UX COCTUHEHHUII.
Habmonate AeMOHCTpHpyeMbIE U
CaMOCTOSITENIBHO ITPOBOIUMBIE
onbITel. Habmonath xumuieckue
peakLMK 1 ONKUCHIBATH UX C
ITOMOIIIBIO POJTHOTO SI3bIKA U A3bIKA
xumun. CoOuro1aTh IpaBuiia U
MpueMbl 6€30TacHON PabOTHI C
XUMHUYECKUMH BEIIECTBAMU U
71a00PATOPHBIM OIBITOM

Maruuii u ero
COEIMHEHUSI

OOBACHATH 3aBUCIMOCTh CBOWCTB
Mar"usi OT €ero CTPOCHUS.
XapakTepu3oBaTh BaXKHEUIIINE
(u3nueckrue u XMMUYECKUE CBOMCTBA
MarHusi U €ro COeIUHEHHIA.
ConocTaBnsiTh XUMUYECKUE
CBOMCTBa MarHus ¥ €ro cCoOeMHeHu
¢ 00nacTAMH MPUMEHEHUS.
HccnenoBaTh CBOMCTBA H3ydaeMbIX
BemiecTB. HaGmonaTh 1 ONMUCHIBAThH
CaMOCTOSITENIBHO MTPOBOIUMBIE
OTBITHI C IOMOUIBIO POJIHOTO fA3bIKA U
s3pika XxumMuu. CoOIroAaTh mpaBuiia
U pUeMbl 0€30MacHON paboThI €
XUMHYECKUMHU BEIECTBAMH H
71a00PAaTOPHBIM OIBITOM

Kanpumii u ero
COEUHEHUS

XapakTepu3oBaTh BaKHEHIINE
¢u3nyeckrue 1 XMMUYECKHE CBOMCTBA
KaJIBLIYS ¥ €70 COCIMHEHUN.




OOBSCHATH 3aBUCIMOCTh CBOMCTB
KaJIBIUs OT €T0 CTPOCHHUSI.
CormnocTaBisiTh XUMUYECKUE
CBOMCTBA KaJbLHS U €70 COCAUHECHUIN
¢ o0nacTAMU IPUMEHEHHUS.
HccenenoBaTh CBOMCTBA H3y4aeMbIX
BemiectB. HaGmonats
JEMOHCTPUPYEMBIE U
CaMOCTOSITEIIBHO TIPOBOTUMBIC
onbITel. Habmonath XuMuieckue
PEaKIUU ¥ ONUCHIBATH HX C
TTOMOIIBIO0 POJTHOTO SI3BIKA U S3BIKA
xumun. CoOroaaTh npaBuia u
IpreMbl O€30MacHOM paboThI €
XAMHYECKUMH BEIECTBAMH H
71a00paTOPHBIM OTIBITOM

XKectkocTh BOMBI U 1 XapakTepu30oBaTh BBl JKECTKOCTH
CrocoOBI €€ YCTpaHEeHUS BOJIbI. XapaKTepU30BaTh CIIOCOOBI
YCTPaHEHUS )KECTKOCTH BO/IBI.
HaOmronaTh 1 OnIMceIBaThH
CaMOCTOSITEJILHO MPOBOIUMBIE
onbITel. Habmonath Xxumuieckue
pEeaKkuu U OMUCHIBATh UX C
MTOMOIIBIO POJTHOTO S3bIKA U SI3bIKA
xumun. CoOIro1aTh IpaBuUiia U
MpueMbl 6€30TacHON PabOTHI C
XMMHYECKUMHU BEIIECTBAMH U
71a00paTOPHBIM OTIBITOM

AmroMuHUN — 1 OOBICHATH 3aBUCUMOCTE CBOMCTB
XAMHYECKUI DJIEMEHT U AITIOMUHHSI OT €r0 CTPOCHHS.
MPOCTOE BEIIIECTBO XapakTepu30BaTh BaXKHEUIIINE

¢du3MUecKre N XUMUYECKHE CBOWCTBA
amomuHus. COMoCTaBIATh
XMMHUYECKHE CBOWCTBA ATFOMHHUS C
00J1aCTSMU IPUMEHEHHUSL.
XapaxkTepu30BaTh MPOMBIILICHHBIH
CIIOCO0 MOJTYYCHHUS ATFOMHUHUS.
HccnenoBath cBoiicTBa H3ydaeMbIX
BemecTB. Habmonats
JI€MOHCTPUPYEMBIE U
CaMOCTOSTEJILHO MTPOBOIUMbBIE
omnbIThl. HabmoaaTe Xumuueckue
pEaKLMU ¥ ONKCHIBATh UX C
MIOMOIIBIO POJHOTO SI3bIKA U A3bIKA
xumuu. CoGuroaTh mpaBuia u
pueMbl 6e30MacHOi paboTHI C
XUMUYECKUMHU BEIIECTBAMH U
71a00paTOPHBIM OTBITOM

COC,Z[I/IHCHI/ISI AJIFIOMUHUA 1 XapaKTepI/BOBaTL BayKHEHIIIHE




XUMHYECKHE CBOMCTBA COCTMHEHUI
amroMuHUSA. OOBICHITH B3aUMOCBSI3U
MEXK/Ty HAXO0KJICHUEM B IIPUPOJIE,
CBOMCTBaMH, OMOJIOTUIECKON POITHIO
COCIMHEHUH aTFOMUHUS.
CormnocTaBisTh XUMHUYECKUE
CBOMCTBA COCIMHEHUI aJTFOMUHUS C
00JacTsIMU IPUMEHEHHUS.
HccenenoBaTh CBOMCTBA H3y4aeMbIX
BemiecTB. Ha0ro1aTh ¥ ONUCHIBATH
CaMOCTOSITEILHO MTPOBOIUMBIE
onbIThl. Habmonate xuMmuyeckue
peaKIfu ¥ OMUCHIBATh UX C
TTOMOTIIBIO POJIHOTO SI3BIKA U S3bIKA
xumun. CoOroaaTh npaBmia u
preMbl 6€30MacHOi paboTHI ¢
XUMUYECKUMH BEIIECTBAMU U
71a60paTOPHBIM OTIHITOM

Pemenne 3agau u
BBITIOJTHEHUE
YOPaKHEHUH IO TEME
«MeTaisl rIaBHBIX

MOATPYIIID

CocTaBiATh YypaBHEHUS PEAKLNH, C
MTOMOIIBI0 KOTOPBIX MOYHO
OCYILIECTBUTH LIEMIOYKH
MpEeBpAIlEHUI BEIIECTB.
OcCyniecTBISITH PacyEThI 1O
XUMHYECKUM YPaBHEHUSM.
Hcnonb3oBath anropuTMel pu
pelIeHnHt 3a1a4

[TpakTuueckas padota Ne
5. Pemenue
AKCIEPUMEHTAIBHBIX
3a/1a4 1o Teme
«MeTanisl riIaBHBIX

MOATPYIIID

[TpoBOAUTE XUMUYECKUI
9KCIIEPUMEHT IO UICHTU(UKALUU
BEIIECTB C MOMOIIbIO0 KAYECTBEHHBIX
peaKuuii, OJIYy4EHUIO COJIeH
METAJIJIOB IIaBHBIX MOATPYIII.
Habmronate u onuceiBath
CaMOCTOSITEJILHO MPOBOIUMBIE
OTIBITHI C IOMOIIIBIO POJIHOTO SI3bIKA U
SI3pIKa XUMUU. J{enaTh BEIBOBI 110
pe3yapTaTaM MPOBEACHHBIX
XUMHYECKUX OMBITOB. CobM0aaTh
IpaBuJia U MpUeMbl 0€301acHOU
paboThl ¢ XUMUYECKUMU
BelIeCTBaMH U J1a00PaTOPHBIM
OTIBITOM

TEMA 4. METAJUJIBI ITOBOYHBIX ITOAT'PVIIII (17 u)

OO1ast xapakTepuCTHKa
MEPEeXOAHBIX METAIIIOB

XapakTepu3oBaTh 00II1Ee CBOKWCTBA
NepexoaHbIX MeTaioB. OObACHATH
3aBUCHUMOCTB CBOMCTB II€PEXO0IHBIX
METaJUIOB OT cTpoeHus. O6001maTh
3HAHMS U JIENIaTh BBIBOJIBI O




3aKOHOMEPHOCTSAX U3MEHEHHUI
CBOMCTB IIEPEXO0IHBIX METAJLIOB.
[Iporuo3upoBarts cBONCTBa
HEU3YUYEHHBIX IEMEHTOB U UX
COCIMHEHUI Ha OCHOBE 3HAHMM O
[Iepuoanueckom 3akoHe

Xpom

OOBACHATH 3aBUCUMOCTDH CBOMCTB
XpOMa OT €ro CTPOCHHSI.
XapakTepu30BaTh BaXKHEUILINE
(bu3uYecKre U XUMUYECKUE CBONCTBA
xpoMa. COTOCTaBIIATh XUMUYECKUE
CBOMCTBA XpoMa ¢ 00JIaCTIMHU
npuMenenus. Habmonats u
OTIMCBHIBATh JEMOHCTPUPYEMbIS
OTIBITHI

CoenuHeHns xpoma.
3aBUCHUMOCTDb KMCIIOTHO-
OCHOBHBIX U
OKHCITHUTEILHO-
BOCCTAaHOBHTEIILHBIX
CBOIICTB OT CTEEHHU
OKHCJICHMS MeTala

XapakTepu30BaTh BaXKHEUIIINE
XUMHYECKHE CBOMCTBA COSIMHEHNH
Xpoma. Y CTaHaBIMBATh 3aBUCUMOCTD
MEXTy KHCIIOTHO-OCHOBHBIMH
CBOWMCTBaMH OKCHJIOB M THJPOKCHJIOB
XpoOMa U 3HAYCHHUEM CTETICHH
OKHCJICHUS. XapaKTEepU30BaTh
amdoTepHbIe CBOMCTBA OKCHIA H
ruapokcuaa xpoma (I11). OnuceiBaTh
B3aMHbIE NIEPEXO0/IbI XPOMATOB U
nuxpomaTtoB. MccienoBaTh CBOMCTBA
n3y4aeMbIx BemecTB. Habmonars
JEMOHCTPUPYEMBIE U
CaMOCTOSITEJILHO MPOBOIUMBIE
onbIThl. Habmogath xumuueckue
peaKuu U OMUCKHIBATh UX C
MOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
xumun. CoOIro1aTh MpaBuUiia U
npueMbl 0e30macHON paboTHI C
XMUMHYECKUMHU BEIECTBAMH U
71a00PATOPHBIM OIBITOM

Mapranen

XapakTepu3oBaTh BaKHEUIIINE
(hu3uYecCKre U XUMUYECKUE CBOHCTBA
Maprasiia 1 ero COeJMHEHUN.
OOBICHATE 3aBUCUMOCTH CBOMCTB
Maprasiia OT €ro CTpOEHHsL.
CornocTaBiaTh XUMHYECKHE
CBOICTBA MapraHia 1 ero
COeIMHEHMH ¢ 00IaCTIMHU
MpUMEHEHHs. XapaKTepHu30BaTh
okcua mapranina (IV) xak
OKUCIUTEb U KaTalIu3aTop,
MepMaHraHaT Kajusi Kak OKUCIUTENb.
UccnenoBaTh CBONCTBA HU3y4aeMbIX




BelecTB. Habmronare 1 OMuchIBaTh
JEMOHCTPAIIOHHBIC U
CaMOCTOSITEIILHO TIPOBOTUMBIC
onbITel. Habmogath XumMuieckue
PEaKIUU U ONUCHIBATH HX C
MIOMOIIIBIO POJHOTO SI3BIKA U SI3BIKA
xumun. CoOIF01aTh IpaBIIa U
npreMbl 0e301acHOi paboThI ¢
XAMHYECKAMHU BEIIECTBAMH H
71a00paTOPHBIM OTIBITOM

XKeneszo kak xumuyeckuit | 1 XapakTepu30BaTh XKeEJIE30 KakK
BJIEMEHT XUMUYECKUN deMeHT. OOBICHATh
B3aMMOCBSI3U MEXy HaX0XK/ICHUEM B
MIpUPOJIE, CBOMCTBAMH U
OMOJIOTUUECKOM POJIBIO JKele3a.
HccnenoBaTh CBOMCTBA H3y4aeMbIX
BemecTB. HabmomaTe 1 onuchIBaTh
CaMOCTOSITEIHHO MTPOBOTUMBIE
onbIThl. CoOMI01aTh paBUiia U
MpreMbl 6€30MacHOM paboOThI €
XHUMHYECKUMH BEIIECTBAMH H
71a00paTOPHBIM OTILITOM

Kene3zo — mpocroe 1 XapakTepu30BaTh KEJIE€30 KaKk
BEILIECTBO npoctoe BemecTBo. OObICHSTD
3aBUCHMOCTb CBOMCTB Xe€Je3a OT €ro
cTpoeHusl. XapaKTepu3oBaTh
BaKHEHIIME PU3NIECKHUE U
XUMUYECKHE CBOMCTBA JKeJe3a,
CHOCOOBI €ro MOJyYEeHHUS.
ComnocTaBisiTh XUMUYECKUE
CBOICTBa Kene3a ¢ 00JacTsIMu
IPUMEHEHHUs. XapaKTepu30BaTh
IpolLiecC KOPPO3UU Kene3a U
CHOCOOBI 3alUTHI JKeJe3a OT
Koppo3sud. MccienoBarsk CBOMCTBA
u3ydaeMbIx BeniectB. HaOmonates u
ONMUCBIBATh IEMOHCTPALIMOHHBIE U
CaMOCTOSITENIBHO ITPOBOIUMBIE
onbIThl. Habmogath xumuieckue
pEaKlUM U ONUCHIBATh UX C
IIOMOUIBIO POJHOTO SI3bIKA U SI3bIKA
xumun. CoOo1aTh IpaBwIia U
npuemMsbl 6e30MacHoil paboThI ¢
XUMUYECKUMH BEIIECTBAMU U
71a00PAaTOPHBIM OIBITOM

CoenuHeHus Kenesa 1 XapakTepu30BaTh BaXKHEUIIINE
XUMHYECKHE CBONCTBA COCIMHEHUN
xene3a. CpaBHUBATh KUCIOTHO-
OCHOBHBIEC M OKHCJIUTEIILHO-




BOCCTaHOBHUTEIIBHEIC CBOMCTBA
ruapokcuaa xenesa (1) u
ruapokcuaa xenesa (I11).
ComnocTaBigTh XUMHYECKHE
CBOMCTBA COCAUHCHUH JKeje3a C
00JacTsIMU IPUMEHEHHUS.
XapakTepru30oBaTh METOJIBI IIEPEBO/IA
couteit xxene3a (II) B conu xxenesa
(IIT) u o6parro. Habnronate
JEMOHCTPUPYEMBIE OTIBITHIL.
Habmo1aTh XuMHYECKUE PeaKIuy U
OTIMCHIBAThH X C TIOMOIIIBIO POJTHOTO
SI3BIKA U S3BIKA XUMUH

Menb

OOBICHATE 3aBUCHMOCTE CBOMCTB
M€l OT €€ CTPOECHHUSI.
XapakTepu30BaTh BaXKHEUIIINE
(br3UYecKre U XUMUYECKHE CBONCTBA
MEIN U €€ COeTUHEHUN.
CoImocTaBiIITh XUMHICCKHE
CBOMCTBA MEJU U €€ COSIUHEHNH C
00JacTsIMU IPUMEHEHHUS.
XapakTepru30BaTh TPOMBIIIICHHBIS
CrOCOOBI TIOJTYYEHUS MEJIH.
HccnenoBaTh CBOMCTBA U3y4aeMbIX
BemecTs. Habmronate ¥ ONMUCHIBAThL
CaMOCTOSITEIBHO MTPOBOIUMBIEC
onbITEl. Habmronate XuMHyecKue
peaKIMy ¥ OMHUCHIBATh UX C
MTOMOIIIBIO POJTHOTO SI3BIKA M S3bIKA
xumun. CoOroaaTh npaBuia u
npuemMbl 0e30macHON paboTHI C
XHMHUYECKUMU BEIIECTBAMU U
71a00paTOPHBIM OTIBITOM

[IpakTuueckas padota No
6. «Ilomy4yenue MeTHOTO
kynopoca. [lonyuenue
KEJIE3HOTO KYIOpOCa»

IIpoBOIUTE XUMUYECKUI
SKCIIEPUMEHT 110 MOJIYYEHUIO
3aJaHHBIX BelecTB. HabmronaTe u
OIIMCHIBATH CAaMOCTOSATEIBHO
MIPOBOJUMBIE OTIBITHI C TOMOIIBIO
POJHOTO SA3bIKA U SI3bIKA XUMUHU.
JlenaTe BBIBOJBI 110 pE3yJbTaTaM
IIPOBEJICHHBIX XUMUYECKUX OIBITOB.
CobmoaTh MpaBuiia ¥ MPUEMBI
0e30macHO# paboThl ¢ XUMHYECKUMU
BelIeCTBaMH U J1a00PaTOPHBIM
ONBITOM

Cepebpo

OOBACHATH 3aBUCUMOCTBH CBOWCTB
cepebpa OT €ro CTPOCHHUSI.
XapakTepu3oBaTh BaKHEHIINE
¢u3nyeckrue 1 XMMUYECKHE CBOMCTBA




cepebpa 1 ero COeTMHEHUIA.
CoIoCTaBIAThL XUMHYCCKUE
CBOICTBa cepebpa 1 ero coeTMHEeHUN
¢ 00yacTIMU IPUMEHEHUSI.
HaGnromaTe 1 OnuCEIBaTh
JIEMOHCTPUPYEMBIC OTIBITHI

30510TO

OOBACHATH 3aBUCUMOCThH CBOWMCTB
30JI0Ta OT €r0 CTPOCHHS.
XapakTepu30BaTh BaXKHEUILINE
(bu3uYecKre U XUMUYECKUE CBONCTBA
30JI0Ta ¥ €T0 COCIUHCHUI.
ComnocTaBiaTh XUMAYECKHE
CBOICTBA 30JI0TA C 00JIACTAMU
MpUMEHEHHs. XapaKTepHu30BaTh
CIIOCOOBI BEIJICTICHMS 30JI0Ta U3
30JIOTOHOCHOM TIOPO/IbI

uak

OOBICHATE 3aBUCHUMOCTE CBOMCTB
IIMHKA OT €r0 CTPOCHHS.
XapakTepu30BaTh BaXKHEUIIINE
(br3UYecKre U XUMUYECKHE CBONCTBA
IIMHKA ¥ €T0 COeTMHEHNH.
XapakTepru30BaTh CIIOCOOBI
noxydeHus 1uaka. ComocTaBIIsTh
XUMHUYECKHE CBOMCTBA IIMHKA B €r0
COEIMHEHUH ¢ 00IacTIMA
npuMmeHeHus. MccenaenoBaTe cBOMCTBA
n3y4yaeMbIX BemecTB. Habmonates u
OIMCBLIBATH CAMOCTOSATENLHO
MPOBOIMMBIE OTIBITEI. HabmonaTh
XUMUYECKHE PEAKIIUU U OTTUCHIBATH
UX C IIOMOII[BIO POJIHOTO SI3bIKA U
si3bIka XxuMuu. CoOJIr01aTh MpaBuiia
U TIpUeMBbI 0€301MacHON PaboThI C
XUMHUYECKUMU BEIIECTBAMU U
71a00paTOPHBIM OTIBITOM

Pemenue 3amau u
BBITIOJTHEHHE
YIOPA)KHEHUI 0 TeMe
«Mertamiel TOO0YHBIX

HOArPYII»

CocTaBisTh ypaBHEHUS PEAKIIHiA, ¢
MOMOIIBIO0 KOTOPBIX MOXKHO
OCYIIIECTBUTD LIETIOYKH
NpeBpallleHHi BEIIECTB.
OcylecTBIATh pacyeThl 10
XUMHYECKUM YPaBHEHUSM.
Hcnonb3oBath anropuTMel pu
pELIeHUH 3a7a4

[TpakTuaeckas padota Ne
7. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME
«Mertaiel TOO0YHBIX

[IpoBOoaUTE XUMUYECKUI
9KCIIEPUMEHT 10 TMOTYYECHHUIO
ruapokcuaa xkenesa (II), ruapokcuna
xenesa (I11), xmopuna xenesa (I1),
okcuaa meau (II), aurpara menu (I1),




MO AT PYIIID»

ruapokcuaa xpoma (1), runpoxcua
LMHKa, Xxpomara kanus. [IpoBoanuts
XUMUYECKUN IKCIIEPUMEHT 110
OTIPE/IENICHUIO KAUECTBEHHOTO
cocTaBa XJIOpUIa U cylb(daTa xKeesa
(I1I), mnenTH(UKAIUNT HOHOB
METAJUIOB TIOOOYHBIX TOATPYIII C
IOMOIIbIO KAYECTBEHHBIX PEAKIUH.
[IpoBoaUTE XUMUYECKHIT
9KCIEPUMEHT I10 MCCIIET0BAHUIO
aM(pOTEpHOCTH T'MIPOKCHIA XpOMa
(IIT) u ruzpokcuia UHKA.
[IpoBOAUTE XUMUYECKUI
SKCIEPUMEHT [0 MCCIIET0BAHUIO
B3aUMO/JICHCTBUS XJIOpHUIA XKee3a
(I) c muxpomarom Kanusi B KUCIIOM
cpene. [TpoBoauTE XMMHYECKUIA
SKCIIEPUMEHT [0 OYHCTKE Keje3a OT
pxaBunHbl. Habmonate u
OTIHCHIBATh CAMOCTOSITEITEHO
MIPOBOJIMMBIE OTIBITHI C TIOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKa XUMUHU.
Jlenats BBIBOJIBI IO PE3YJIBTATAM
MIPOBEJACHHBIX XUMUYECKUX OIBITOB.
CobmoaTh MpaBuiia U MPUEMbI
0e30macHoO# paboThl ¢ XUMHUYECKUMH
BEI[ECTBAMU U J1a00PaTOPHBIM
ONIBITOM

[TpakTrueckas padota Ne
8. «llomyuenue conmn
Mopa»

[IpoBOoaUTH XUMUYECKHIT
9KCIEPUMEHT 10 MOJIY4YEHHUIO
3a/IaHHBIX BellecTB (comu Mopa).
Habmonate u onuceiBath
CaMOCTOSITEJILHO MPOBOIUMBIE
OTIBITHI C IOMOIIBIO POJIHOTO SI3bIKA U
SI3pIKa XUMUU. J{enaTh BEIBOJBI 110
pe3yapTaTaM MpPOBEACHHBIX
XUMHYECKUX OMbITOB. CoOM0aaTh
IpaBuJia U MpUeMbl 0€301acHOU
paboThl C XUMUYECKUMU
BelIeCTBaMH U J1a00PaTOPHBIM
OTIBITOM

Oo6o01aromiee
MMOBTOPEHUE MO TEME
«Metambl»y

CocCTaBisiTh CPaBHUTEIBHBIC U
obobmaromue cxemsl. [IpoBoauTH
pacyeThl M0 XUMHUECKUM (GopMyIam
Y YPaBHEHHSIM PEaKIIHH.
OcCyIIecTBIATh O3HABATEIBHYIO
pedIIeKCcHIo B OTHOIICHUN
COOCTBEHHBIX JIOCTUXKCHUHN B
MpoLIeCCe peIIeH s YIeOHBIX U




IIO3HAaBaTCIBbHBIX 3a/1a4

Kontponsnas padora Ne
2 110 TeMe «MeTauib»

OcymiecTBIATh MO3HABATEIBHYIO
pedIeKCcHio B OTHOIIICHHA
COOCTBEHHBIX JIOCTHIKCHHI B
IPOIECCE PEIICHHS YICOHBIX U
MI03HABATEJIBHBIX 33144

TEMA 5. CTPOEHUE BEILECTBA (7 1)

Anpo aTtoma. SnepHbie
peaxkuuu

O06001mAaTh MOHATHS «SIAPOY,
«IIPOTOHY, «HEUTPOH», KU30TOIIBD,
CHYKIUIBD). XapaKTepru30BaTh
CTpOEHUE aTOMHOTO sijipa. Pa3nnyars
TEPMUHBI «HYKJIUBD» U «U30TOMBD).
XapakTepu30oBaTh TUIIBI
PaZMoOaKTUBHOIO pacraja, TUIIbI
SAIEPHBIX peakunil. OnuchIBaTh
MOJIy4€HHE HOBBIX AJIEMEHTOB
ITOCPEACTBOM SIIEPHBIX PEaKLUn

DIEeKTpPOHHBIE
KOH(UTYpAIIK aTOMOB

XapakTepu30BaTh COCTOSHUE
anekTpoHa B atome. O0001maTh
MIOHATHS «QJIEKTPOHHAS
KOH(pUTypanus», «3HepreTHIecKuii
YPOBEHBY», «aTOMHAasi OpOUTATIBY.
XapakTepru3oBaTh KBAaHTOBBIE YHCIIA.
dopmynrpoBaTh 0a30BbIE TPUHLIUIIBI
pacnpeenieHus IeKTPOHOB I10
op6uTtansaMm. CpaBHUBATh ATOMHbBIE
opOuTaliv, HAXOAALIUECS HAa Pa3HBIX
YPOBHSIX, 110 (JOpME U SHEPrUu.
XapakTepru3oBaTh BaJICHTHbIE
BO3MOKHOCTH aTOMOB XMMHYECKHX
JJIEMEHTOB

KoBanenTHas cBs3b 1
CTPOCHHUEC MOJICKYJI

KonkpernszupoBaTh NOHATUS
«XMUMMYECKasl CBS3bY,
«BaJIEHTHOCTbY». O600IIATh MOHATHUS
«KOBAJICHTHAs! HETOJISIPHAS CBS3bY,
«KOBAJICHTHAs MOJISIpHAst CBA3bY.
OOBACHATH MEXaHU3MBI
00pa30BaHus KOBAJICHTHON CBS3U.
OnuchIBaTh XapakTePUCTUKU
KOBaJIeHTHOH cBs3u. [Ipencka3piBaTh
(opMy IPOCTHIX MOJIEKYII.
Habnronate 1 onuceIBaTh
JEMOHCTPUPYEMBIE MaTepUaJIbI

Nonnas cBsa3p. CTpoeHue
MOHHBIX KPUCTAJUIOB

O6OGH.I8.TL TIOHATHA «MOHHAas CBA3b),
CKPUCTATITIMYCCKAsA pCUICTKA»,




«areMeHTapHas sueiika». OObSICHATh
MeXaHU3MbI 00pa30BaHUs HOHHOM
CBSI3U. XapaKTepU30BaTh TUIIbI
KPUCTANINYECKUX PEIIETOK HOHHBIX
coequaenuii. Habmonate u
OTMCHIBATh IEMOHCTPUPYEMBIE
MaTepuaibl

Metannnueckas CBSI3b.
Kpucrannueckue
pPEILIETKN METAJIOB

O06006111aTh NOHATHE «METaJIJINYecKast
cBs13b». OOBICHATH MEXaHU3MBI
00pa30BaHUs METAJUTHUECKOM CBSI3U.
XapakTepu30oBaTh TUIIBI
KPUCTATUNICCKUX PEIICTOK
MeTaiioB. HabGmaronaTs v OnuchIBaTh
JIEMOHCTPUPYEMBIE MaTePHUAITBI

MexMonexynsspHbie
B3aUMOJCICTBUSA

XapakTepu30BaTh TUIIBI
MEXMOJIEKYIIIPHOTO
B3anmoaerctersa. O0001aThL
MTOHATHE «BOJIOPOHAS CBSI3bY.
OODBSACHATE MEXaHU3MBI
00pa3oBaHUs BOJIOPOJIHOM CBSI3U

Ooo61aromiee
MMOBTOPEHUE TI0 TEME
«CTpoeHue BenecTay

CocTaBisTh CpaBHUTENBHBIC U
o6o6mrarorue cxemsl. [IpoBoauTh
pacueTsl o XUMHUYECKUM (opMyiam
Y YPAaBHEHUSIM PEAKIIUM.
OcymiecTBIATh MO3HABATEIBHYIO
pedaekcuio B OTHOIICHUN
COOCTBEHHBIX JOCTH)XCHUI B
IpOLECCe PeIeHHs YUeOHBIX U
MO3HABATEJbHBIX 3314

TEMA 6. TEOPETUYECKOE OIMCAHUE XUMUYECKUX
PEAKIIUI (17 1)

Tennossie 3 PeKThI
XUMUYECKUX PEaKIUii

1

XapakTepu30BaTh TEIJIOBBIC

3 HEeKTh XUMHYECKUX PEaKIIH.
O000111aTh HOHATHS
«OK30TEPMUYECKAsT PEAKIIUD,
(OHIOTEPMUYECKAsT PEAKIIUS.
OnuceIBaTh TEPMOXUMHUUECKUE
peakiuu. PaccunTeIBaTh TEIIOBBIE
3P PEeKTH XUMUYECKUX PEAKIIUH.
OnpenensTs MOHATHE «IHTATBITUY.
OmnpenensTs TEIIOTH 00pa30BaHUs
BemiecTB. HabmonaTe u onuceiBaTh
JIEMOHCTPUPYEMBIE OTIBITHI

3akoH ['ecca

®opmynupoBarth 3aKkoH ['ecca u
CIEACTBUE U3 HEro. PaccunTsiBaTh
TEIUIOTHI PEAKIIUU YEPE3 TEIIOTHI




00pa3oBaHUs BEIIECTB.
PaccunTeIBaTh TENIIOTEI pCakuuun
yepes SHEPruM CBA3EH

OuTponus. Bropoii
3aKOH T€PMOJUHAMUKHU

®opmynupoBaTh BTOPOH 3aKOH
TepmoanHaMUKU. OniepupoBaTh
MIOHATHEM <QHTPOTUS»

Oueprust ['160ca u
KpUTEPUHU
CaMOMPOU3BOJIBLHOCTH
XUMHUYECKUX PEeaKIil

XapaxTepusoBatb 3Hepruto ['n6oca
KaK TepMOJIMHAMUYECKYIO0 (PYHKIIHIO.
[Iporno3upoBaTh BO3MOKHOCTh
MPOTEKAHUSI XUMUUECKUX peaklnui
Ha OCHOBE UMEIOIINXCS 3HAHUM 110
XMUMHUYECKON TEPMOJAUHAMUKE.
XapakTepu3oBaTb KPUTEPUU
CaMOTPOU3BOJIBHOCTH XUMHUYECKHUX
peakuuii

Pemrenue 3amad mo reme
«XuMugeckas
TEPMOJIUHAMUKA)

OcymiecTBIATh pacyeThl TEIJIOBBIX
3 (HEeKTOB XMMUYECKUX peaKIuii Ha
OCHOBE JJAHHBIX O TETJIOBOM

s dexTe 06pazoBaHUs BEIIECTB.
[Iporao3upoBarb BO3MOKHOCTh
MPOTEKAHMSI XUMHUYECKUX peaKlnui
Ha OCHOBE UMEIOIINXCS 3HaHUHN O
XMUMHYECKON TePMOJAMHAMUKE.
OcCyniecTBISITH PacYEThI IO
XUMHUYECKUM (popMyIiam.
Hcnonb3oBath anropuTMel pu
pelIeHnH 3a1a4

CKOpOCTh XMMHUYECKOI
peakuuu. 3aKoH
JEUCTBYIOLINX Macc

XapakTepu3oBaTh CKOPOCTh
XUMUYECKOH peakiuu. OObICHATH
3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIyu OT Pa3IUnYHBIX (PAaKTOPOB.
®opMynHpoOBaTH 3aKOH
neiictByronux Macc. Habmonats u
ONUCBIBATh IEMOHCTPUPYEMBIE
OIIBITHI

3aBUCUMOCTb CKOPOCTH
peakuuu ot
TeMIIepaTyphbl

OmnpenensiTb NOHATUSA
«TemMnepaTypHbIil KO3 HUIHEHT
CKOPOCTHY, «9HEPIUsl aKTUBALIUI.
dopMynupoBaTh npaBuiIo Bant-
TI'odda. OObSICHATE NPUUHHY
YBEIMUEHUS] CKOPOCTH PEaKIMU IpU
HarpeBaHuu. Habmonate u
OIHCBIBATH IEMOHCTPUPYEMbIE
OTIBITHI

Karanus. Katanuzatopsl

OmnpenensTh NOHATUS «KaTaJIN3»,
«KaTanu3aTopy», «pepmMeHT»,




«AKTUBHOCTDY, «CCIICKTUBHOCTDY,
«TOMOTCHHBIN KaTaaus,
«TETEepPOTCHHBIN KaTalu3y.
OOBACHATHL MEXAHHU3M JIEHCTBHS
karanuzaTopa. OnuceBaTh
MEXaHU3MbI TOMOT'€HHOTO,
TeTepOreHHOr0 1 (PEPMEHTATUBHOTO
katanu3oB. HaOmrogath
JEMOHCTPUPYEMBIE U
CaMOCTOSITEJILHO MTPOBOIMMBIE
OIIBITEHL.

XHUMHUYECKOE
paBHOBecue. Koncranra
paBHOBECHS

XapakTepru3oBaTbh XUMHUYECKOE
paBHoBecue. CpaBHUBAThH
oOpaThMble U HEOOpaTUMBbIE
peakuun. XapakTepu3oBaTh
KOHCTaHTY PaBHOBECHSI KaK
KOJIMYECTBEHHYIO XapaKTEPUCTHKY
MOJIOKEHUSI XUMHUECKOTO
paBHOBECHS

[Tpunnun Jle arense

®opmynupoBats npuHLI Jle
[[Tarenpe. XapakTepu30BaTh THUIIBI
paBHOBECHBIX cucTeM. OOBACHATH
3aBUCHMOCTbD ITOJIOKEHUS
XUMHUYECKOTO PAaBHOBECHS OT
pasIUUYHBIX (HaKTOPOB.
[Ipencka3biBaTh HaIpaBJICHUE
CMELIEHUSI XUMUYECKOIO PAaBHOBECHS
IIPY U3MEHEHUH YCIIOBUI
IPOBEJCHHS 00paTUMOii
XUMUYEeCKOH peakiuu. Habmronath
JEMOHCTPUPYEMBIE OTIBITHI.
Habmonate XuMuueckue peakiuu u
OIMCBIBATh UX C MMOMOILBIO POJHOTO
SI3bIKA U A3bIKa XUMUH

[TpakTrueckas padota Ne
9. «CkopocThb
XUMHUYECKUX PEaKIIUH.
XHUMHYECKOE
paBHOBECHEY

IIpoBOIUTE XUMUYECKUI
SKCIEPUMEHT IO OMPEACTICHUIO
(hakTOpOB, BIUSIOIIUX HA CKOPOCTh
XUMHUUYECKON PeaKIuy U MOJI0KEHUE
XUMHUYECKOTO PABHOBECHS.
HccnenoBate yciioBus, BIHUSIOIINAE
Ha CKOPOCTbh XUMUYECKOU PEAKIUU.
HccnenoBate ycioBus, BIHMSIOIINAE
Ha MOJ0KEHUE XUMUUYECKOTO
paBHOBecus. Habmonats u
ONHUCKLIBAThL CAMOCTOSTEIIHLHO
MIPOBOIMMBIE OIIBITHI C IOMOILBIO
POIHOTO A3bIKA U SI3bIKA XUMUHU.
JlenaTe BBIBOJBI 110 pE3YJIbTaTaM
MPOBEICHHBIX XUMHUUYECKUX OTBITOB.




CobnronaTh mpaBuiia ¥ IPUEMBI
0e30macHO# paboOThl ¢ XUMHYECKUMU
BEIIECTBAMU U JIA00PATOPHBIM
obopynoBaHueM

HNonnoe npousseneHne
BOJIbl. BostopoaHbIii
IIoKa3areib

XapakTepu3oBaTb HOHHOE
IIPOU3BEIEHUE BOJIbl, BOJAOPOIHBIN
nokasareins. [IpoBoauts pacyer pH
PacTBOPOB CHIIBHBIX 3JIEKTPOJIMTOB.
DKCIIEpUMEHTAIBHO OTPEAETATh
KHCJIOTHOCTB CPEebl PA3IUYHBIX
pacTBOpPOB, B TOM UHUCJIE U B OBITY.
JleMOHCTpUpOBaTh 3HAHUE MTPaBUII
OKa3aHus NEepPBOM MOMOLIY IIPH
IIOIIaJaHNUN Ha KOXKY PaCTBOPOB C
BBICOKMM M HU3KUM pH

XUMHYECKOE PaBHOBECUE
B pacTBOpax

XapakTepru30BaTh XUMHUYECKOE
pPaBHOBECHE B paCTBOpax.
OnpenensTs NOHATHS «KOHCTaHTa
JUCCOLMALIUNY, «CTEIIEHb
JUCCOLMALINNY, «ITPOU3BEJICHUE
pactBopuMOCTH». Mcroap30BaTh
KOHCTAHTBI JUCCOLMALNH JIJIS
pacyeTa paBHOBECHOI'O COCTaBa
pactBopoB. [IpoBoaUTH pacyeTsl o
XUMHYECKUM (popmyrnam u
YPaBHEHUSIM

XuMudeckrue HCTOUYHUKH
TOKa. 9J'IeKTp0J'IPI3

OOBACHATH MPUHITUTI JCHCTBUS
raJJbBaHUYECKOI'0 DJIEMEHTA,
aKKyMYJIsITOpa. XapakTepru3oBaTh
XHMHUYECKHE HCTOYHHKH TOKA.
OnpenensarTb MOHATHS «aHOI» U
«kaToa». OnpenensTb MOHATHS
«CTaHJIAPTHBIHN JIEKTPOTHBIH
MNOTEHLIUA» U «AJIEKTPOABIKYILAS
CuJIa peakIumy. XapakTepru30BaTh
AJIEKTPOJIN3 KaK OKHCIUTEIILHO-
BOCCTAHOBHUTEJIBHBIN MPOIIECC.
OOBICHATH MPOIIECCHI,
MPOTEKAIOIIKE TPH DIIEKTPOJIN3E
pacIuiaBoB U pacTBOpPOB. PackpriBaTh
NPaKTUYECKOE 3HAUCHUE
3JIEKTPOJIN3a.

Oo6oo6maromee
MOBTOPEHUE 10 TeMe
«TeopeTnyeckre OCHOBBI
XUMUU»

CocTaBIisiTh CpaBHUTEIIBHBIC U
oboOmmatome cxemsl. [TpoBoIUTH
pacyeTsl 0 XUMHYECKUM (OopMyIIam
Y YPaBHEHUSIM PEaKLUil.
OcyiiecTBIATh IO3HABATEIBHYIO
pedIieKcHio B OTHOIICHUN




COOCTBEHHBIX JOCTHXEHU B
MPOILIECCE PEIICHHS YICOHBIX U
IMO3HABATENBHBIX 32744

KonTpomabnas padora Ne
3 o teme
«TeopeTnyeckue OCHOBBI
XUMUM»

OcyIIecTBIATh MO3HABATEIHHYIO
pedIIeKCHIO B OTHOIIICHHN
COOCTBEHHBIX JIOCTHIKCHHH B
IPOIECCE PEIICHHS YICOHBIX H
MIO03HABATEJIBHBIX 33149

TEMA 7. XUMNWYECKASA TEXHOJIOT'UA (7 )

Hay4anble mpuHIUIIBL
OpraHu3aluu
XUMHUYECKOTO
IIPOU3BOJICTBA

CucremaTu3npoBarth o0ume
MIPUHLIATIBI HAYYHON OpraHUu3alnn
XUMHYECKOTO TIPOU3BOJICTBA

[IpounsBocTBO cepHOM
KHCJIOTBI

XapakTepu3oBaTh IpoLEece
MIPOU3BOJICTBA CEPHOU KUCIOTHI.
OnuceiBaTh KaXJIyr0 CTaIUIO
npou3BoJicTBa. OOBACHATD YCIOBUS
MPOBEJCHUS XUMUYCCKUX PEaKIIHi,
JeXKaIIUX B OCHOBE MOJIYYECHHUS
CepHOM KUCIOThL. ONMUCHIBATH
XUMUYECKUE PEAKLIUH, JIeXKAIIHNE B
OCHOBE MOJIyYEHUsI CEPHOU KHUCIIOTHI,
C UCIOJIb30BAaHUEM POJIHOTO SA3bIKA U
s3b1Ka XUMHUH. OOBACHITH CIIOCOOBI
3allUThl OKPYKAOUIEH Cpesbl U
YEJIOBEKa OT MPOMBIIIJIEHHBIX
3arpsisHeHui. Habmonate n
OIIMCBIBATh AEMOHCTPUPYEMBIE
MaTepHuabl

HpOI/ISBOI[CTBO aMMHuakKka

XapakTepru30BaTh MPOLECC
npou3BOACTBa aMMuaKka. OOBACHITh
ONTUMAJILHBIC YCIIOBUS TIPOBEICHUS
XMUMHYCCKUX PEAKIIUH, JCKAIINX B
OCHOBE IOJIy4CHUST aMMHAaKa.
OnuchIBaTh XUMUYECKUE PEAKIIUH,
JIe)KAIIHUE B OCHOBE TIOJTYYCHUS
aMMHaKa, C UCII0JIb30BaHHEM
POJIHOTO SI3bIKA U A3bIKA XHMHH.
OOBACHATH CIIOCOOBI 3aIUTHI
OKpYKaroIlel Cpebl U YeoBeKa OT
MPOMBIIIICHHBIX 3arpsi3HEHUN

IIponsBoacTBO YyryHa

XapakTepu3oBarh MpoLEcC
IIPOU3BO/ICTBA YyTr'yHa. ONKUCHIBAaTh
XMMHMUYECKUE PEAKIINH, JIEKALUE B
OCHOBE IIOJIy4EHMSI UyT'yHa, ¢




WCIOJIb30BAHUEM POJTHOTO SI3bIKA U
si3pIKa XUMUHA. OOBICHATH CIIOCOOBI
3aIUTHI OKPYKAKOIIEH CPe/Ibl U
YeII0BEKa OT MPOMBIILICHHBIX
3arps3Henuii. HaGmronates u
OTIMCHIBATH JICMOHCTPUPYEMBIC
MaTeprabl

[IpounsBoacTBO cTanu

XapakTepu3oBaTh IpoLECC
npou3BOACTBa cTan. ONUCHIBATH
XUMUYECKHE PEAKIIUU, JIeKAIINE B
OCHOBE TIOJTy4Y€HHUs CTaJH, C
HCTIOJIb30BAHUEM POHOTO SI3bIKA U
si3bIka XUMUU. OOBSICHATH CITOCOOBI
3aIUTHl OKPYXKAIOIIEH CpeIbl U
YEJIOBEKA OT MPOMBIIIIEHHBIX
3arpsisHeHui. HaGmonate u
OTIMCBHIBAThH JIEMOHCTPUPYEMBIE
MaTepuabl

[TpoMbIITIEHHBIT
OPraHUYeCKUIl CUHTE3

CpaBHUBATh OCHOBHOM M TOHKHUI
Oprann4eckuii cuates3. ONuchBaTh
CHUHTE3bl HA OCHOBE CHHTE3-Ta3a.
XapakTepu3oBaTh IpoLEcC
MIPOU3BOJICTBA METAHOJIA.
OnuceIBaTh XUMUYECKHE PEAKLINH,
JeKale B OCHOBE MOJTyYEHUS
METaHOJIa, C UCTIOJIb30BAHNEM
POIHOTO SI3bIKA U S3bIKA XUMHUH.
OOBICHATH CIIOCOOBI 3aIUTHI
OKpYXaIOLLEl Cpe/ibl U YEJIOBEKa OT
IPOMBIIUICHHBIX 3arPsI3HEHUN

Xumudgeckoe
3arpsi3HEHUE
OKPY>KaIoIel CpeIbl.
«3eaeHasy XUMHUs

XapakTepru3oBaTh OCHOBHBIE
(hakTOpbl XUMHUYECKOTO 3arps3HEHUS
OKpyxaromieit cpeasl. OnpenensTh
UCTOYHUKU XUMHYECKOTO
3arpsi3HEeHUs OKpYKarolIeil cpeapl u
apryMEeHTHPOBAHHO Mpe/iaraTh
crocoObl ux oxpanbsl. OnpenensiTs
MOHSTHE «3EJICHA» XUMUSL.
XapaxkTepru3oBaTh 00TUE PUHIUIIBI
«3eNeHOI» XUMUU

TEMA 8. XUMI B TIOBCEJJTHEBHOM XU3HU (4 u)

XUMUS TUIIA

XapaKTepI/ISOBaTB OCHOBHBIC
KOMITIOHCHTBI ITUIIH — 6CJ'IKI/I, JKUPHI,
YrJjI€eBOAbl, BUTAMUHBI. OnuceIBaTh
XUMHUYCCKHUEC pCAaKIIHU, JICKAIIINC B
OCHOBC IOJIYYCHUS N3YyYaCMBbIX




BeniectB. Kimaccuguuupoars u
XapaKTepU30BaTh MUILEBbIC JOOABKH.
[IponarannupoBats 310pOBbIi 00pa3
XU3HU. VIcroap30BaTh MOTy4YEeHHBIE
3HAHUS IPU IPUMEHEHUH Pa3InIHBIX
BemiecTB B ObiTy. Habmronats u
OTIMCHIBATH JIEMOHCTPUPYEMBIE
MaTepHaIbl

JlekapcTBEeHHBIE
CpeacTBa

XapakTepu3oBaTh poJib XUMUU B
COBPEMEHHOUW MEJIUIINHE.
XapakTepu30oBaTh 3aJ1a4M, CTOSALINE
niepes papMareBTUYECKON XUMUEH 1
(hapmakooruei.
KnaccuummpoBaTs J1eKapcTBEHHBIE
cpeacra. OcBanBaTh HOPMBbI
HKOJIOTUIECKOTO U OE30MacHOTO
oOpallleHus C JIEKapCTBEHHBIMU
npenaparamu. Mcnonp30BaTh
MOJTyYCHHBIC 3HAHUS TIPU
MPUMEHEHHH JIEKapPCTB.
[IponaranaupoBath 310pOBbIil 00pa3
AKU3ZHU

KocMmernueckue u
nap(droMepHBIC CPEICTBA

XapakTepru3oBaTh KOCMETHYECKHE U
nap(droMepHbIC CPEICTBA.
[IponaranaupoBaTh 310pOBBIN 00pa3
AKU3ZHU

BriToBas xumust

[IporHo3upoBaTh NOCIEACTBUS
HapyIIeHUH MpaBui 0€30TaCHOM
paboThI ¢ €AKMMU, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMU,
cpeacTBaMu ObITOBOM XUMUHU.
Hcnonb3oBath mosiyueHHbIE 3HAHUS
IpU IPUMEHEHUH Pa3THYHBIX
BeliecTB B ObITy. HaOmonates u
OTHCHIBATh IEMOHCTPUPYEMBIE U
CaMOCTOSITENIbHO MPOBOIUMBIE
OTIBITHI C IOMOIIBIO POIHOTO SI3bIKA U
s3pIka XuMuu. [IpomaranaupoBarthb
310pOBBIi 00pa3 xu3Hu. CobnroaaTh
IpaBuJIia U MpUeMbl 0e30TIacCHOU
paboThl ¢ XUMUYECKUMU
BelIeCTBaMH U J1a00PaTOPHBIM
00opyIOBaHHEM

TEMA 9. XUMUS HA CJTYKBE OBLECTBA (3 u)

XuMus B CTPOUTCIILCTBE

XapakTepu3oBaTh BaKHEHIINE
XMMUYECKUE BEIECTBA B




CTPOUTEINILCTBE (TUIIC, U3BECTD,
LeMeHT, 6eToH U 1p.). cnoabs3oBath
MOJIy4eHHBIE 3HAHUS TIPU
MPUMEHEHHUH PA3JINYHBIX BEIIECTB B
ObITy. HabmogaTh ¥ ONTUCHIBATH
CaMOCTOSTENBHO MTPOBOIUMBIC
OTIBITHI C TOMOIIIBIO POJIHOTO SI3BIKA U
si3bIka xumuu. Co0ro1aTh nmpaBuia
¥ TIpUEeMbI 0€3011acHO PaboThI €
XMUMUYECKUMHU BEIIECTBAMH U
71a00pPaTOPHBIM 000PYJOBaHHEM

XUMHS B CEJILCKOM
XO3AUCTBE

KnaccuduiupoBats MUHEpaJIbHBIC
yI0OpeHus TI0 Pa3HBIM OCHOBAHUSIM.
Paznmyath 0CHOBHBIC MUHEpATHHBIC
(a3oTHbIE, KaNUiiHbIE, (HOCHOPHBIE)
yoOpeHusi, pacKphIBaTh UX POJIb B
TTOBBIIIEHUH ITPOU3BOIUTEITHHOCTH
CEJBCKOTO XO35KCTBA.
XapakTepuzoBaTh U
KJIaCCU(UIIMPOBATH CPECTBA
3anuThl pacTeHuid. Mcnoyib30BaTh
MOJIy4Y€HHBIEC 3HAHUS TIPU
MPUMEHEHUH Pa3IMYHBIX BEIIECTB B
ObITy. HabmoaTe u onmchIBaTh
CaMOCTOSITEJILHO MPOBOIUMBIE
OTIBITHI C IOMOIIBIO POTHOTO SI3bIKA U
a3bika xumun. CoOnroaTh mpaBuiia
Y TIpueMbl 6€30MMacHON PaboTHI C
XMMHYECKUMHU BEIIECTBAMH U
1abopaTOpPHBIM 000PYI0BAHUEM

Heopranuueckue
MaTepuabl

XapakTepu30BaTh Pa3IHYHbIC BUJIbI
cTekia. XapakTepru3oBaTh
TPaJUIIMOHHBIE U COBPEMEHHBIC
KEePaMUYECKHUE MaTePHAIIbI.
XapakTepru30BaTh KEPMETHI U
MaTepHalIbl C BBICOKOH TBEPAOCTHIO.
OnuceiBaTh XMMHYECKUE PEAKIIHH,
JIe)KAIIHUE B OCHOBE TIOJTYYCHUS
U3y4aeMbIX BelIecTB. Vcroib30BaTh
MOJIy4YeHHBIC 3HAHUS TIPH
NPUMEHEHUH PAa3IMYHBIX BEIIECTB B
obITy. HabmoaTh 1 ONUCHIBaThH
JEMOHCTPUPYEMbIE MaTepUAIIbI

TEMA 10. XM B COBPEMEHHO HAVKE (4 u)

Metogonorus HAay4YHOT'O
HUCCICIJOBaHUA

XapaKTCpI/BOBaTL Hay4YHOC
IIO3HAaHHUC, BBIACIIATH Cy6’BeKT u
00BEKT Hay4YHOI'O IO3HaHUH.




XapakTepu30BaTh 3TAIbI HAYYHOI'O
uccinenoBanus. XapakTepu3oBarh
XUMUYECKUN DKCIIEPUMEHT KaK
BEIYILMI METOJI HAy4YHOI'O ITIO3HAHMS
B XUMHHU

HUctounuku xumuueckon | 1 [Tosib30BaThCs CTOYHUKAMU
uHpOpMAIUH XUMUYECKON MH(POPMAITIH.
Ha6nronaTte u onuceiBaTh
JIEMOHCTPUPYEMbIE MaTepHAIIBI
O6o6maromee 1 CocTaBisTh CpaBHUTENIBHBIE U
moBTOpeHHeE 3a Kypc 11 o6o6mraromnue cxemsl. [IpoBouTh
KJjlacca pacyeTsl o0 XUMUIECKUM (hopMyliaMm
Y YPAaBHEHUAM PEaKLIHMN.
KonTpomasnas pabora Ne | 1 OcyuiecTBISTh MO3HABATEIBHYIO
4. «toroBas pedIiekcHio B OTHOIIEHUN
KOHTpOJIbHAs paboTa COOCTBEHHBIX JOCTH)KCHU B
MpoIIecCce penieHus yueOHbIX U
M03HABaTEIbHBIX 33]1a4
O6o0maromuii ypox 1 OcymiecTBIATh TO3HABATEILHYIO
pedaekcruio B OTHOIICHUA
COOCTBEHHBIX JOCTH)XCHU B
TpoIriecce penieHus yueOHbIX U
M03HABaTEIbHBIX 3314
[IpomexxyTouHas 1 OcyniecTBIISITh MO3HABATENBHYIO
aTTecranus pediekcHio B OTHOIIIEHUU
COOCTBEHHBIX JOCTH)XCHUI B
IpOLECCe PeIeHHs YUeOHBIX U
MO3HABATEJIbHBIX 3314
Bcero vacos 104




