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IPOIrPaMMBbI:
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CocraBuren:
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COOTBETCTBUMU C:
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PABOYASI TIPOT'PAMMA

XHUMHS

10-11 xnace
0a30BbIH

Arannna Upuna MuxaijIoBHA, YUYUTEIb XUMUH

(D@;[epaﬂ bHBIM I'OCYIAPCTBEHHBIM OGD&SOB&TGHBHLIM

CTaHAaApTOM CPEIHELQ O6H.[€I“O O6Da3OBaHI/I$I,

Paboyelt _nporpammoit k jgunuun YMK B.B. JlyHuna: yuebno-

meroaudeckoe nocobue / Epemun B.B.. JIposios A.A.. I.B.
Epemuna, 5.10. Kepumos. M.: JTpoda, 2017. — 324 B
EpeMHH B.B., Kysemenko H.E., lpo3nos A.A., B.U. Tepenuna,

Jynun B.B. Xumusa. 10-11 knace. Ba3osbiif ypoBeHb. M.:

Hpoda, 2020 r.

10 xjace 11 knacc
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) MYHHMIHNAaJbHOE OHIKeTHOEe o0meoOpa3oBaTelbHOE
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«PaccMoTpeHo»

Ha 3acemanuu MO
nportokoi Ne 1 or
____asrycra 2020 roga
PykoBonurens MO

M.A. Tlepenbiruna

[Tpenmer:

Cpoxku peanuzanuu
POTPaAMMBI:

YpoBeHb peanuzanuu
MpOrpaMMBI:
CocraBurernsb:
[TporpamMMma coctaBieHa B

COOTBCTCTBHH C:

YMK:

KonuuecTtBO 4acoB B roj;:

KonunuectBo yacoB B HCOCIIO!:

«CoryacoBaHo» «YTBepiKaa10»
3aMECTUTEIIb nupexktop MBOY lkosa No29
qupekTopa no YBP r.o. Camapa
npukas Ne -0
E.JI. llluponuna oT asrycra 2019 r.
N.M. Artanuna
«__ »asrycra2020r.

PABOYAS IHNPOI'PAMMA
XHUMUA
10-11 knacc

0a30BbIi

Atanunra Mpraa MuxaitJioBHa, VUUTENb XUMUHA

denepalbHbIM TOCYIAPCTBEHHBIM O6D8.30B3T€J'ILHBIM

CTaHAApTOM CPEAHETO o6mero 06D330B8.HI/I$I,

Paboueli mporpammoti k smann YMK B.B. Jlyauna: yueOHO-

meronmueckoe nocodue / Epemun B.B.. Jpo3mos A.A., N.B.

Epemuna, 2.10. Kepumos. M.: poda, 2017. — 324 c.

Epemun B.B., Ky3smenko H.E., JIpo3znos A.A., B.U. Tepenuna,
Jlyaun B.B. Xwumms. 10-11 xnacc. ba3oBeiii ypoBeHb. M.:

Hpoda, 2020 r.

10 kmacc 11 xnacc
68 68
2 2

CAMAPA, 2020-2025
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HosicHuTeabHASA 3aNMCKa

Pabouas nporpamma no xumuu ais 10-11 xinacca pazpaborana Ha OCHOBaHHUU:

1. 3akona P® or 29 gexabps 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny,

2. denepanbHOr0 rocydapCTBEHHOTO 00pa30BaTENBLHOIO CTaHAApTa CPEIHEro 00IIero
oOpa3oBaHus, YTBEpKICHHOTO mpukazoM MunoOpHayku Poccum ot 17.05.2012 Ne
413,

3. OcHoBHOIl 00pa3zoBaTelbHON TMporpamMMbl cpeaHero obmiero obpazoanuss MBOY
[Ixonsr Ne 29 r.o0. Camapa,

4. PaGoueit mporpammoii k muann YMK B.B. JIynuna: yueOHO-MeTOIMUECKOE ITOCOOHE
/ Epemun B.B., llpo3nos A.A., U.B. Epemuna, 3.10. Kepumos. M.: JIpoda, 2017. —
324 c.

Epemun B.B., Ky3smenko H.E., [Ipo3no A.A., B.W. Tepenuna, Jlynun B.B. Xumwus. 10-11
kiacc. ba3osslit ypoBens. M.: [Ipoda, 2020 r.

AKTYaJIbHOCTh

B cucreme ectecTBeHHO-HAyYHOTO 00pa30BaHUs XUMUS KaK YUeOHBIH MpeaMeT 3aHUMAeT
BaXHOE MECTO B IO3HAaHUM 3aKOHOB NPUPOJIBL, (POPMHPOBAHMM HAYYHOW KapTUHBI MHpAa,
XUMHUYECKOHU TpaMOTHOCTH, HCO6XOI[I/IMOI71 JJISL HOBCC)IHCBHOI\/JI JKM3HHU, HABBIKOB 3J10pOBOI'o MU
0e30MacHOTo JJIs YelIOBEKa U OKpYXarlolle ero cpeapl o0pa3a *KH3HHU, a TAK)KE€ B BOCIIUTAHUU
HKOJIOTMYECKON KYIbTYphl, (OPMUPOBAHUU COOCTBEHHOM TMO3UIMKM TO OTHOIIEHUIO K
XUMHUUYECKON MHPOpMAIUH, TOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

YcnenrHocTh M3ydeHUs Y4eOHOro TIpenMeTa CBsi3aHa C OBJAJICHUEM OCHOBHBIMHU
MOHATUSIMH XUMHH, HAyYHBIMH (DaKTamMH, 3aKOHAMHU, TEOPUSIMH, MPUMEHEHHEM MOTy4YEeHHBIX
3HAHWM TIPH PEIICHUN MTPAKTHYECKUX 3a7ad.

B mikone xumus u3ydaetcst Ha 6a30BOM YPOBHE.

Nzyuenne xumun Ha 06a30BOM ypOBHE MpEIIOiIaraeT MoJHOe OCBOCHHE 0a30BOro Kypca
N3yuenne nmpenmera Ha 0a30BOM ypOBHE IO3BOJISIET CHOPMHUPOBATH Y OOYUAIOIIMXCS YMEHUE
aAHAIM3UPOBATh, MPOTHO3UPOBATH M OIEHUBATh C TMO3UIMU DKOJIOTUYECKOW O€30MacHOCTH
MOCNEACTBHSI OBITOBOM M  MPOU3BOJCTBEHHOW JEATEIHLHOCTH UENOBEKa, CBSI3aHHOW C
MOJTy9YeHUEM, TPUMEHEHHEM U TIepepabOTKO BEIIECTB.

N3ydyenne npenmera «XuMHUsS» B 4YacTH (OPMHUpPOBAHUS Yy OO0ydaromMXcs Hay4HOTO

MHPOBO33pCHUA, OCBOCHUA 06H.[€Hay‘-IHI>IX MCTOJOB TIO3HAHUA, a TaKKC JMPAKTHUICCKOIO



MPUMEHEHUS HAayYHBIX 3HAHUNA OCHOBAHO HAa MEXIPEIMETHBIX CBS3SIX C IMpeaMeTamu obiacTteit
€CTECTBEHHBIX, MATEMATUYECKUX U T'YMAHUTAPHBIX HAYK.

[IporpamMma y4eOHOTO TmpeaMera «XUMHUS» COCTAaBIIiEHA Ha OCHOBE MOJYJIBHOTO
MPUHIINIIA TTOCTPOeHHs ydyeOHoro marepuana. KypcuBoM B mporpamme BbIIENIEHBI 3JIEMEHTHI
CoJlepKaHusl, OTHOCSIIMECS K pe3ylbTaTaM, KOTOPHIM OOydYarolHecs «I0JIydaT BO3MOKHOCTh
HAyYUTBCS».

[Iporpamma y4WTBIBA€T BO3MOKHOCTh IIOJIYYEHHS 3HAHUM, B TOM YHCIE 4Yepes
MPAKTUYECKYIO AEATEIbHOCTD.

Hean

Ilenu u3ydeHnss XUMUU B CPEHEN LIKOJIE

1. dopmupoBanue yMeHHS BHUAECTh M TOHUMATh IICHHOCTH OOpa30BaHUs, 3HAYUMOCTh
XMMHUYECKOTO 3HAHUS JJIs1 KAKIO0T0 YelloOBEeKa, HE3aBUCUMO OT ero podecCHOHaIbHOM NesITeNbHOCTH;

2. ®opMupoBaHHe YMEHHS pa3anyaTh (JakThl U OIICHKH, CPABHUBATh OILICHOYHBIE BBIBOBI, BUICTh
UX CBA3b C KpUTEPUSIMHM OLIEHOK M CBA3b KpPUTEPUEB C OINpEAENCHHON CHCTEMOW IIEHHOCTEH,
(bopMynupoBaTh 1 0O00CHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

3. ®opMHpOBaHUE LENTOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHH B CO3aHUU COBPEMEHHOMN
€CTECTBCHHOHAYYHOH KapTHHbI MHpPA; YMEHHUS OOBACHATH OOBEKTHI M MPOLECCHl OKpPY’KaroIien
JEHCTBUTETHHOCTH (TIPUPOJHON, COITUABLHOM, KyTbTYPHON, TEXHHYECKOW CPEJIBI), UCIOMB3YS ISl 3TOTO
XUMHYECKHE 3HAHUS;

4. IlpuoOperenue ombiTa PazHOOOPAa3HOM NESITENbHOCTH, ONbITa MO3HAHMS M CAMOIIO3HAHWS;
KIIFOUEBBIX HABBIKOB, HMEIOIIHMX YHUBEPCAIbHOE 3HAY€HHWE JUISI PA3IMYHBIX BUIOB JEATEIBHOCTH
(HaBBIKOB pemieHus NpodOieM, MPHUHATHA PEIICHWH, IOMCKa, aHaiu3a W 00paboTKM HH(opMaimy,
KOMMYHHMKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHHUI, HABBIKOB COTPYAHUYECTBA, HABBHIKOB OE30I1ACHOTO

oOpalleHus ¢ BeIECTBAMH B TIOBCETHEBHOW KHU3HH).

TpeGoBanus K pe3yjbTaTaM 0CBOEHHUsI 00YYAIOIIHUMHUCS MPOrpaMMbl

B pe3yiabTaTe n3yuenusi yueGHOro npeamera «XuMus» Ha YPOBHE CpeHEro o01ero
o0pa3oBaHus:

BbinyckHUK HA 6230BOM YPOBHE HAYYHTCS:

-pacKpbIiBaTh Ha MPUMEPAX POJb XMMHUU B (POPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHpa U B IPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa, B3aWMMOCBSI3b MEXAY XUMHUEH U JPYrUMHU
€CTECTBEHHBIMU HaYKaMU;

-WJUTFOCTPUPOBATh HA TPUMEpaxX CTaHOBJICHHUE W DBOJIOIUIO OPTaHUYECKOW XUMHUHU KaK HAyKU

Ha Pa3sjIMYHbIX UCTOPHUYCCKUX IdTallaX €€ PA3BUTUA,



-yCTaHaBJIBaTh MPUYMHHO-CIEACTBEHHBIE CBA3UM MEXKIYy CTPOCHHEM aTOMOB XMMHYECKUX
AJIEMEHTOB U MEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKHX AJIEMEHTOB U UX COEAUHEHHI
B COOTBETCTBUH C MOJIOKEHUEM XUMUUYECKUX DJIEMEHTOB B IEPUOJAUUECKON CUCTEME;

-aHAJIU3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BELIECTB, NMPUMEHSS IOJOKEHHUSI OCHOBHBIX
XHMHYECKUX TEOPUH: XMMHUUYECKOTO CTPOEHHUSA OpraHuveckux coeauHeHuit A.M. byriepona,
CTPOEHUSA aTOMa, XUMUYECKOU CBSI3U, DJIEKTPOJUTHUUECKON TUCCOLMAIIMU KUCIOT U OCHOBaHMIA;
YCTaHABJIMBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY CBOMCTBAMU BEIIECTBA U €TI0 COCTaBOM
U CTPOCHHUEM;

-IIPUMEHATh TPABWIA CHUCTEMATHUYECKOW MEXKIYHAPOAHOM HOMEHKIATYPbl KaK CpelcTBa
pa3IUYCHUS U UACHTU(DUKAIIMH BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

-COCTaBJISAITb MOJICKYJISIPHBIE W CTPYKTYpPHBIE (DOPMYJIBI HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB Kak HocuTelded wuHQPOpMalMM O CTPOCHHUM BEUIeCTBa, €ro CBOICTBaX U
MPUHAJICKHOCTH K OIIPEIEICHHOMY KJIacCy COCAMHEHUM;

-00BSICHITh IPUPOJLY U CITOCOOBI OOPA30BaHUS XUMHUYECKOUN CBS3H: KOBAJICHTHOH (ITOJIIPHOM,
HETOJISIPHOM ), MOHHOM, METAJUTMYECKOM, BOJAOPOJHONW — C LENBIO OINPEACIICHUS] XUMHYECKOM
AKTUBHOCTH BEIIECTB;

-XapaKTepu30BaTh (PU3UUYECKHE CBOMCTBA HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB U
YCTaHaBIUBATh 3aBUCHUMOCTb (U3MUYECKHMX CBOMCTB BEHIECTB OT THUIA KPUCTAJUTMYECKOM
peLIETKY;

-XapaKTEepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XMMHUYECKUX CBOMCTB IPOCTBIX BEIIECTB,
BOJIOPOJIHBIX COEIUHEHMM, BBICIIUX OKCHUJIOB U THIPOKCHUIOB;

-IPUBOJUTH TPUMEPHl XUMHYECKHX PEAKIMi, PAaCKPBIBAIOIINX XapaKTEPHbIE XUMUYECKHUE
CBOWCTBA HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB H3YYEHHBIX KJIACCOB C IMEJIbI0 X
uaeHTU(GUKAIHT U 00bICHEHUS 001aCTU TPUMEHEHUS;

-ONPENIENATh MEXAHU3M pEAKUHUH B 3aBUCUMOCTM OT YCIOBUM NPOBEIECHUS PEaKUUU |
MIPOTHO3UPOBATHh BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIMA HA OCHOBE THUIIA XUMUYECKOMN
CBSI3M M aKTUBHOCTH PEAreHTOB;

-yCTaHABJIMBATh 3aBUCHMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYEeCKUX COSAMHEHHUH OT
XapakTepa B3aMMHOIO BIIMSIHUS aTOMOB B MOJIEKYJIAX C LEIbIO NPOTHO3UPOBAHUS IPOJYKTOB
peaKkuuu;

-yCTaHaBJIMBaTh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIHMH U CMEIICHUS XHUMHUYECKOTO
paBHOBECHSI OT pa3IMYHBIX (AKTOPOB C I1ENbI0 OMpENelIeHUs] ONTHMAIbHBIX YCIOBUU

MMPOTCKAHUA XUMHYCCKUX ITPOLICCCOB;



-yCTaHaBJIMBATh I€HETUYECKYIO CBS3b MEXAY KJaccaMd HEOPraHMYeCKUX M OpraHMYecKuX
BEIIECTB JJIi OOOCHOBAHMS TNPHHLIUIUAIGHOW BO3MOXKHOCTH IOJYYEHHUS HEOPTaHUYECKUX H
OpraHMYECKUX COCIUHEHMN 3alaHHOr0 COCTaBa U CTPOEHUS;

-10I0MpaTh PpPEareHThl, YCIOBUS M ONPENENsATh NPOAYKTbl pPEaKLUUd, MO3BOJISIOMUX
peanu3oBaTh  J1a0OpaTOpHblE W NPOMBILUIEHHBIE  CIOCOOBI  IOJYYEHHUS  BaKHEHIIUX
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB;

-OIPENENSITh XapaKkTep Cpelbl B PE3yJIbTaTe I'MAPOJN3a HEOPraHWYECKHMX M OPraHMYECKUX
BEIIECTB M IMPUBOJIUTH INPUMEPHl TI'MIPOJINM3Aa BELIECTB B IOBCEJHEBHOM >KM3HM 4YeEJIOBEKa,
OMOJIOrNYeCKUX OOMEHHBIX MPOLIECCaX M MPOMBIIUIEHHOCTH;

-IPUBOJIUTH  TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUud B  IPUPOE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEACATEIbHOCTH OPraHU3MOB;

-000CHOBBIBATH MPAKTUYECKOE UCIIOIb30BAHUE HEOPIaHUYECKUX U OPraHMUYECKUX BEIECTB U
UX PEAKLUH B IPOMBIIIIEHHOCTH U OBITY;

-BBIIIOJIHATH XUMHUUYECKUN SKCIIEPUMEHT 110 PACIIO3HABAHUIO U MOJYYEHUIO0 HEOPraHUUECKUX U
OpraHMYECKUX BELIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCcaM COEIUHEHHIl, B COOTBETCTBUU C
paBWIaM{ M IpueMaMu 0e30macHoil paboThl ¢ XMMHUYECKMMHU BEIECTBAMU U Ja00OpaTOPHBIM
000pyI0BaHUEM;

-IPOBOJUTH pacueThl HA OCHOBE XMMMUYECKUX (OPMYJ U YpaBHEHMH peaklMii: HaXOKJIECHUE
MOJIEKYJISIPHOM (POpPMYJIbl OPraHMYECKOTo BEIIECTBA MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, MM IO MPOAYKTaM CTOPaHUsS; PACUETHI MAcCCOBOM J10JIU
(Macchl) XUMHUYECKOTO COEIMHEHHsS] B CMECH; pacdyeThl Macchl (00beMa, KOJUYECTBA BEILECTBA)
IPOAYKTOB pEaKlUu, €CIM OJHO U3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); PACUEThI
MaccoBOM WJIM OOBEMHOM [OJIM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETHUYECKH BO3MOKHOIO;
pacyeTsl Ter1oBoro 3dexra peakuu; pacyeTbl 0ObEMHBIX OTHOIICHUN Tra30B MPH XUMHUYECKUX
peakIMax; pacueTsl Macchl (00beMa, KOJIMYEeCTBA BEIIEeCTBa) MPOAYKTA PEaKLUH, €CIM OJTHO U3
BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEAEICHHON MacCOBOM 10I€H pacTBOPEHHOIO BEILIECTBA;

-MCII0JIb30BaTh METO/bl HAYYHOTO MO3HAHUS: aHAJIN3, CUHTE3, MOJEIMUPOBAHUE XMMHUECKUX
IPOIIECCOB M SIBICHUI — MpHU pelIeHUH Y4yeOHO-HCCIeNI0oBaTeNbCKUX 3aJad IO HM3YYCHHUIO
CBOWCTB, CITOCOOOB MOIYYEHHUS M paclio3HaBaHHUsI OPraHUYECKUX BEILECTB;

-BJIaJIETh MpaBuUjaMH O€30MacHOro OOpalleHus] C €OKUMH, TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHUH;

-OCYIIECTBIATh IOMCK XHWMHYECKOH HH(OpManuu IO Ha3BaHUAM, HICHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

-KpUTHYECKU OLIEHUBATh U UHTEPIPETUPOBATH XUMUYECKYI0 HHPOPMALIUIO, COAEPIKALIYIOCS B

COOOILIEHUSAX CpPEeNCTB MaccoBoM uH(popmauuu, pecypcax HHTepHeTa, Hay4HO-TOMYJSIPHBIX



CTaThsIX C TOYKU 3PEHHS €CTECTBCHHO-HAYUYHOW KOPPEKTHOCTHU B IIEIISIX BBISBICHHS OIMIMOOYHBIX
CyXKAeHU u (popMHUpPOBaHHSI COOCTBEHHOH TO3HIINH;

-YCTaHABJIMBATh B3aUMOCBS3H MEXIy (haKTaMu U TEOpUEH, MPUYUHOW M CIIEICTBUEM IPHU
aHaM3e MPOOJIEMHBIX CHUTyalluii W OOOCHOBAaHMM TNPHHMMAEMbIX PpEIICHUH Ha OCHOBE
XUMHYECKUX 3HAHHN;

-TIPEACTABIATh, MYTH PEHICHUS TI00ANBHBIX MPOOJIEM, CTOSIIMX TEpe]] YeTOBEYECTBOM, U
MEPCIICKTUBHBIX HAMPABICHUA Pa3BUTHS XUMHUYECKHX TEXHOJOTHHA, B TOM YHCIE TEXHOJIOTUN
COBPEMEHHBIX MAaTEPUAIOB C Pa3IMYHON (PYHKIMOHATBHOCTBIO, BO30OHOBIISIEMBIX MCTOYHHKOB
CBIPbsI, IEPEPAOOTKH U YTHIIN3AIIUH POMBIIIUICHHBIX U OBITOBBIX OTXOJIOB.

BoinycKkHUK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHThCS:

-ghopmynuposame  yenvb UCCIEO08AHUSA, 6bI0BUAMb U  NPOGEPAMb  IKCHEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CBOUCMBAX Beuecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYecKue peakyuu, O Xapakmepe u NpOOYKMAaxX paziuyHbIX
XUMUYECKUX PeaKyull;

-CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL C COONI00eHUeM
npasui 6e30nacHoll pabomol ¢ ewecmeamu u 1abopamopHuim 000PY008aHUEM;

uHmMepnpemuposams OAHHble O COCMAGe U CMPOCHUU BEUecms, NOLYYEHHbIE C NOMOWbIO
COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

-ONUCLIBAMb  COCMOSIHUE JNIeKMPOHA 8 amoMe HA OCHO8e COBPEMEHHbIX KB8AHMOBO-
MEXAHUYECKUX NpeoCmAasieHuti o0 CmpoeHuu amoma Ojisi  OOBSACHEeHUS  pPe3yibmamos
CNEeKMPAIbHO20 AHAIU3A BEUWECNE;

-XApaKmepuzoeamsv — poib  A30MOCOOEPHCAWUX — 2eMEPOYUKIUYECKUX — COeOUHEeHUll U
HYKJIEUHOBBIX KUCTOM KAK GANCHEUUUX OUONOSUYeCKU AKMUBHBIX 8eUeCmE;

-NPOCHO3UPOBAMb — BO3MOICHOCMb — NPOMEKAHUSL  OKUCIUMETbHO-80CCMAHOBUMEIbHBIX

peam;m], Jaexcauux 6 OCHoee npupodelx u I’lpOZ/L?GOaC'mGeHHle npoyeccos.

Conep:xaHue.

ba3oBblil ypoBeHb.

OCHOBBI OPraHNYecKON XUMHUH

ITosiBneHne m pa3BUTHE OPraHMYECKOW XMMHHM Kak Haykd. [Ipenmer m 3HadyeHne opraHudecKou
XUMHUM. MecTo M 3HaueHHWe OpraHMYecKON XMMHUU B CHCTEME €CTECTBEHHBIX HayK. lIpuumHbI
MHOTr000Opa3usi OpPraHMYeCKUX BEIIECTB. YTJIEPOJHBIH CKeJIeT OpraHuYeCKOW MOJIEKYIIbI.
KpatHocte xumuueckoil cBa3u. (OCOOCHHOCTh XHMHYECKHX PEaKIMA  OpraHuYecKuX
coequHeHni. CTpPyKTypHasi T€OpUS OPraHUYECKHUX COCIUHEHUH. XUMHUYECKOE CTPOCHHUE KakK

MOPAAOK COCAUMHCHHA aTOMOB B MOJICKYJIC COINTACHO HUX BAJCHTHOCTH. OCHOBHEBIEC ITOJIOKCHHUS



TEOPUU XMMHUYECKOTO CTPOCHHSI OpraHudeckux coeauHeHuit A. M. byrtiepoBa. 3aBucuMocTh
CBOWCTB BELIECTB OT XMMHYECKOTO CTpOEHHs MoJeKky. M3omepus u nzomepsl. Kiaccuduxanms
OpPraHUYECKUX COCIMHEHHUU. YTIEBOAOPOAbI U MX (QYHKIMOHAIBHBIE pou3BoaHbIe. [loHATHE O
¢bynkunoHanbHoi  rpynme. ['omosorus.  IlpuHummel — kjnaccuuKalud — OpraHUYeCKHX
coeauHeHuil. CucreMaTHueckass MeXIyHapoAHas HOMEHKJIAaTypa W INPUHLUIB 00pa3oBaHUsA
Ha3BaHUI OPraHUYECKUX COCIIMHECHUM.

Anxanbl. Cmpoenue monexynvl memana. I'omonornueckuii psia ankaHo. ['omonoru. M3zomepus
Y HOMEHKIJIATypa ankaHoB. PU3NYECKUE CBOMCTBA AJIKAHOB M 3aKOHOMEPHOCTH HMX M3MEHEHUS.
XUMHUUYECKUe CBOMCTBA (Ha MpUMepe MEeTaHa M 3TaHa): PeaKkLMU 3aMelleHus (raloreHupoBaHue),
JErUIpUPOBAHUS KaK

CIOCOOBI MOJIyUYEHUSI BAKHEUIINX COEJIMHEHUN B OPraHMYECKOM CHUHTE3€, TOPEHHE METaHa Kak
OJIMH M3 OCHOBHBIX MCTOYHHMKOB TE€IUIa B IPOMBILUIEHHOCTH U ObITYy, nuposn3. HaxoxaeHue B
IIPUPOJIE Y IPUMEHEHUE ATIKAHOB. [[oHAamue 0 YukioaiKauax.

Ankensl. Cmpoenue monexynvt smunena. I'omonornueckuil psin ankeHoB. Homenknarypa
AJIKEHOB. 30Mepus yriiepogHOro CKelleTa M IOJI0KEHUs KPaTHOM CBSI3M B MOJIEKYJIaX aJKEHOB.
dusnueckue CBONCTBA alKEHOB. XHUMHYECKUE CBOWCTBA (HAa IpHUMEpe STWIEHA): peaKIHUu
IPUCOEIUHEHUs (raJIOTeHUPOBAaHUE, TMIPUPOBAaHUE, TUApATAlMs, THAPOraJlOTCHUPOBAHUE) KaK
crnocod mosiyueHus (YHKIMOHAJIBHBIX TPOM3BOJIHBIX YIJIEBOJOPOJOB,rOpeHus. Peakuuu
IIPUCOEIMHEHMS K roMoJioram 3TwieHa. [IpaBmio MapkoBHukoBa. [lonumepusanus 3THIIEHA Kak
OCHOBHO€ HAalpaBJIEHUE €r0 HCIO0JIb30BaHUA. [lonMaTHIEH Kak KpPYNHOTOHHAXKHBIA MPOIYKT
XUMHYECKOro Mpou3BojcTBa. [lomydeHue sTuineHa B NPOMBINUIEHHOCTH (JETHAPUPOBAHME
3TaHa) U B JlabopaTopu (Ieruaparanus 3TaHona). [lpumMenenue stunexa.

Ankanuensl U kaydyku. IloHsthe 00 ankagueHax Kak YIJIEBOAOPOJAX C JBYMs JIBOMHBIMU
cBsi3aMu. [lonumepunsanus auBuHuna (Oyraguena-1,3) kak crnoco0 MoNMy4eHus CHHTETHYECKOTO
Kaydyka. HarypanbHbII M CHHTETMYECKMM Kaydyku. Bynkanusanusa kaydyka. PesuHa.
[IpumeHeHre KaydyKa U pe3HHBI.

Ankunabl. Cmpoenue monexkyavl ayemuiena. 1'OMOJIOTHYECKUN psia ankuHOB. HomeHkmaTypa
ankuHOB. M30MepHsl yriaepogHoro CKeleTa U MOJIOKEHHUs] KPaTHOW CBA3M B MOJIEKYJIE aJIKMHOB.
@u3nyecKkue CBOWCTBA AJIKMHOB. XMUMHUYECKHE CBOMCTBA (Ha NMpUMEpE aLETHIECHA): peakluu
pUCcOeANHEHUs (TaloreHupoBaHue, THIPUPOBAHUE, THApATALMsl, THIPOraJlOreHUPOBaHNE) KaK
croco0 TMOoMy4YeHUs TMOJMMEPOB M JPYIHX IOJIE3HBIX IPOJIYKTOB, TOPEHHE alleTUJIeHa Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM Ul CBApPKM M PE3KM METaUIOB, AMMEpHU3alus U
Tpumepuzanus. [lomyuenune anerunena. [Ipumenenue aneruneHa.

Apensl. beH3051 Kak NpPEICTaBUTENb APOMATHYECKUX YIIEBOLOPOAOB. CmpoeHue Mmonexynvl

benzona. duznueckue CBOWCTBA OCEH30a W TOJyoja. XUMHUYECKHE CBOWMCTBA: PEAKIIUU



3aMelIeHnsi B OCH30JbHOM KOJbIle (TajJOreHUpPOBaHWE, HUTPOBAHHE, AJTKUIMPOBAHHE) Kak
Croco0 MOJyYyeHUs] XMMHUECKUX CPEACTB 3alUThl PACTEHUN, NPUCOECTUHEHMS (TUIPUPOBAHUE)
KaK JI0Ka3aTeIbCTBO HEMPENeNbHOTO XapakTepa 0eH30i1a, Peakluy 3aMelieHus B OOKOBOM 1enu
(Ha mpuMepe ToIlyoJ1a), TOpeHHsl, OKUCIIeHHs Toiryouia. [Ipumenenne GeH30i1a U ero roMoJIoroB.
Cnuptel. Knaccudukanus, HOMEHKIaTypa, H30Mepus CHUPTOB. ['omonoruueckuit psa
IpEEIbHBIX OJHOATOMHBIX CIUPTOB. METaHON M 3TAaHOJI KaK MPEICTaBUTENU IPEAEIbHBIX
OJIHOATOMHBIX cnupToB. PH3HUecKre CBOWCTBAa CIUPTOB. XMMHMUECKHUE CBOWCTBA (Ha IpUMEpE
METaHOJIa M 93TaHOJa): B3aUMOJEHCTBHE C HATPUEM KakK CIIOCO0 YCTAHOBJICHHMS HAJIWYMS
THJIPOKCOTPYIIbI, peakiysl ¢ IajJoreHOBOJOPOJAaMM KaK CIIOCOO IOJydeHHs pacTBOpUTENeEH,
Jeruaparanus Kak crnoco0 TOJIy4eHHs] STUJICHA, pPeaklus TOopeHus (CIHPTHI Kak TOIUIMBO),
OKHCIIeHHE B anpaerui. [lomydeHne MeTaHoIa U3 CHHTE3-ra3a U dTaHoia (OpOKeHHE TIIFOKO3HI,
rUJpaTanys 3THIEHa, IIEJI0YHOM ruaponu3 rajoreHstaHa).llpumenenne meraHona u 3TaHoja.
dusnonoruyeckoe AEHCTBHE METAHOJIA M 3TaHOJIa Ha OPraHM3M 4YeJOBEKa. DTUIJICHIJIUKOIb U
[JIMLEPUH  KaK  TPEACTaBUTENM  MPEAENIbHBIX ~ MHOIOaTOMHbIX  crnupToB. [lomydenue
STUJICHTJIMKOJSI OKUCJICHUEM 3TUJIEHAa BOJHBIM PAacTBOPOM IlepMaHraHarta kKanus. duznueckue
CBOWCTBA ATWJICHIVIMKOIS W TIJUIEpuHA. XHMHUYECKHE CBOMCTBA MHOIOAQTOMHBIX CIHPTOB:
peakuMU C HATpPUEM, TIaJlOT€HOBOJOPOJAMH, a30THOW KuciaoTod. HuTporauuepun u ero
pasnoxkenue. KauecTBeHHas peakuys Ha MHOTOAaTOMHBIE CIUPTBI M €€ TNPUMEHEHHe JUIs
pacro3HaBaHMs TJIMIEpPUHA B COCTaBE KOCMETHMYECKHMX CpelcTB. lIpakThueckoe npuMeHEHHE
STWJICHTJIMKOJIS U TNINLEPHUHA.

®enon. CtpoeHue Monekynbl ¢eHona. dusndeckue cBoiicTBa (eHona. B3anMHoe BiusHUE
aTOMOB B MoJIeKyJe (peHona. XMMHUYECKUE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THAPOKCUIOM
HaTpus, OpoMoM, pa30aBIEHHONM a30THOW KHCIOTOH. @eHnonogopmanvoecuonas cmona.
KauectBennsle peakiuu Ha Genoun. [Ipumenenne gpenona. TokcuuHocTs peHoMa.

Anpreruasl U ketoHbsl. KapOoHunmbHast U anbaerugHasrpynnsl. HomeHkiaTypa aabaeruioB u
KeToHOB. Metanane (popmanpaerus)) M dTaHaiub (aleTalbAerua) Kak MpelCcTaBUTENN
IpelelbHbIX alNbIETU0B. AILIETOH Kak IpeICTaBUTeNb KEeTOHOB. Du3nyeckue CBOWCTBA
aNbJETUIOB M KETOHOB. XHMMHMUYECKHE CBOWCTBAa (peakUus OKHCIEHUS B KHCIOTY U
BOCCTaHOBJIEHHA B cnupT). KadecTBeHHbIE peakUWMu Ha albJCTHAHYIO Tpynny (peakuus
«cepedpsiHOrO 3epKana», B3aumozeiictsue ¢ ruapokcuaoM menu (II)) m ux npumenenue ans
OOHapyXeHHs] TpPEIEeNbHBIX albJerU0B B IPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHMYHOCTb
anpaeruaoB. [lonyyenue anbaeru1oB U keToHoB. [lpumenenne Gopmanbaeruia, aneraibIeruaa
Y alleTOHa.

KapOonoBele kucnotel. KapOokcuibHas rpynmna. HomeHkiaTypa OJHOOCHOBHBIX KapOOHOBBIX

kucinoT. dusnyeckue cBOICTBa KapOOHOBBIX KUCIOT. MypaBbHHas U YKCYCHasi KUCJIOTBI Kak



MPEJICTAaBUTENIN TPENEiIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KkucnOT. [IpencraBnenue 00
apomaTudeckux (OeH30iiHas), HEMpeIeNbHBIX (aKpUIOBas, OJEUHOBAs), JUKAPOOHOBBIX
(maBeneBasi), THAPOKCUKAPOOHOBBIX (MOJIOYHAs, JMMOHHAs) ¥ BBICHIMX KapOOHOBBIX
(manmpMUTUHOBAsE W CTEApUHOBas, OJIEMHOBas) kucioTax. [lomydyeHune kapOOHOBBIX KHCIOT
(OKHCIIEHHE aJbJCTH]IOB, IIEPBUYHBIX CIIMPTOB, TOMOJIOTOB OeH30i1a). Crienuduueckue crocoob!
IIOJIyUYE€HUSI MYPaBbUHON M YKCYCHOH KHCIOT. XMMHMUYECKHUE CBOMICTBAa (Ha MpPUMEpE YKCYCHOM
KHUCJIOTBI): pEakUuu C METajllaMH, OCHOBHBIMHU OKCHJAMM, OCHOBAaHUSAMU M COJSIMH Kak
MOJTBEPXK/ICHUE CXOACTBA C HEOPraHMYECKUMH KUCJIOTaMH, peaklus 3TeprupuKaluu Kak crocod
MOJIyYEHUSI CIIOKHBIX 3(HUpPOB, raJOreHUpOBaHUE IO 0O -yriaepoaHomMy aTtomy. [Ipumenenue
MYypaBbUHOH, YKCYCHON M O€H30MHON KHUCIIOT.

Crnoxunble 3¢upbl. CrnoxHble 3(QUpBl KaK MPOIYKTHI B3aMMOJICHCTBHS KapOOHOBBIX KHCIOT CO
cnupramMud. Homenknatypa cioxubeix 3¢upoB. ['maponus cnoxsbix 3¢upoB. IlpuMenenue
CIIOXKHBIX 2(HUPOB B MEAMUIIMHE, NMUIIEBONH U Map(IOMEpHO MPOMBIIUIEHHOCTH, B MOJY4YEHUU
MOJIMMEPHBIX MAaTEPUAIIOB.

XKupsr. XKupsl kak cioxHble 3QUPHI TIIMIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. PacTurenbHble
1 JKUBOTHBIE KUPBI, UX COCTaB, pa3jinyue B CBOCTBaxX. ['maporennsanus >xupoB, COCTOSIINX U3
OCTaTKOB HENpeIeNIbHbIX KHUCIOT. Pacrio3HaBaHHE pPACTUTENIbHBIX JKUPOB HAa OCHOBAaHUU MX
HEeNpeeNbHOro Xapakrepa. ['MApOIN3 WM OMBUIEHHE XHUPOB KaK CIOCOO0 MPOMBIIIJIEHHOTO
MOJIyUYEHUsI COJIEH BBICHIMX KapOOHOBBIX KHUCIOT. IlpuMeHeHue xupoB. DYHKIMH KHUPOB B
opranusMe. Mplia Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT. MoroIue CBOHCTBA MbLja.
VYraeBoasl. Knaccuduxanusa yrineBonoB. Haxoxnenuwe yrineBonoB B mpupoge. DyHKIUH
JIJIEBOJOB B PACTUTENbHBIX W KUBOTHbIX opraHuzmax. @otocunres. [nmoko3a kak
IIPEACTABUTENb  MOHOCaxapuaoB. (Dusnueckue CBOWCTBA  INIIOKO3bL.  [UIrOKO3a  Kak
IBJETUAOCIHPT: peakuuu ¢ ruapokcuom Meau (II) 1 ammuauHbIM pacTBOpPOM OKcuia cepedpa
(I). bpoxenue ra0K03bl (MOJIOYHOKHUCIIOE U CIIUPTOBOE). 3HAUEHHE U IPUMEHEHUE TITFOKO3BI.
Caxapo3a. Caxapo3a Kak TMpeACcTaBUTENb aucaxapunoB. [wapomm3 caxapos3sl. CBoiCTBa u
MIPUMEHEHHE CaXapo3bl.

[Tonmucaxapuasl. Kpaxman, nemnono3a M IJIMKOTE€H KakK MPEACTaBUTENM IOJUCAXapUAOB.
Kpaxmai, nemirono3a u TIMKOTeH Kak OMOJOrMYecKHe MOJIMMEPBI, UX CTpOoeHHE. XUMUYECKHUe
CBOICTBa KpaxMaJia M IeJUTI0N03bI (THAPOIN3, KaueCTBEHHAs! PeakIis ¢ HOJI0M Ha Kpaxmal U ee
IpUMEHEHHE JUId OOHapyKeHUs KpaxMmajla B MpoAyKTax mnuTaHus). llpumenenue wu
Ouosornyeckas posb MOJUCAXapUIOB.

Amunbl. CTpoeHHEe U CBOWCTBA aMHMHOB. AMMHBI KaK OpraHudeckue ocHoBaHHs. OCOOEHHOCTH

aQHWJIMHA W €r0 XMMHUYECKHE CBOWCTBA (B3aMMOJCUCTBHE C COJISTHOM KHCIOTOM W OpPOMHOMN



Bozoi). Peaknus ropennst amuHoB. [lomydyenue amuuoB. [lonyduenue anunuHa o peaknuu H. H.
3unuHa. [IpuMeHeHne aM1HOB.

AMuHokucioTel. CocTaB M1 HOMEHKJIaTypa aMUHOKHUCIOT. [JIMLWH, anaHuH, BajluH, LUCTEHH,
CepUH M (DeHUJIAIaHUH KaK MpPEICTaBUTENU MPUPOIHBIX aMUHOKHUCIOT. PU3nYecKue CBONCTBA
AMUHOKHUCJIOT. AMMHOKHUCIOTHI Kak aM(OTEepHbIE OpraHUYecKue COoeTuHEHUs (B3auMOelicTBHE
C 11I€J0YaMH U KMCIIOTAMH).

[lentuanas cBs3b. OOpazoBanue mnonunentuaoB. OOHapykeHHE OCIKOB C TOMOIIBIO
KaueCTBEHHBIX (I[BETHBIX) peakuuil. buonormueckoe 3HaueHue o-aMUHOKUCIOT. OO6nactu
IIPUMEHEHUS aMHUHOKHCIIOT.

benku kak mpupogHsie 6uononumMepsl. CoctaB u cTpoenne OenkoB. IlepBuunasi, BTOpHUHAs,
TpPETUYHAsT M YETBEPTHYHAS CTPYKTYphl Oenka. XHMMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIH3,
neHatypauus, roperue. buonormueckue ¢ynkiuu OenkoB. [lpeBpaiienus O€NKOB MUIIH B
OpraHu3Me.

Wnentudukanust OpraHMYeCKUX COCOUHEHWH. ['eHeTmdeckas CBs3b MEXKAY KIIACCAMH
OPraHUYECKUX COEAMHEHUW. TUIbl XMMHYECKHX pEaKUUid B OPraHUYECKOW XUMHH. CTEICHb
noiuMmepusanuu, MoHomep. ['omomonmmepst u  cononumepsl.  [lomumepuzauus u
MOJIMKOHJACHCAIIMS KAaK METOJAbl NOJIydeHHs moaumepoB. COBpEMEHHbIE MOJIUMEpPHbBIE
matepuaibl. [lmacTmaccsl (ITOJIMATHIIEH, TOJMIIPONUIIEH, TOJUCTUPON, MNOJUBUHUIXJIOPHI,
nonud THIIeHTepedTanaT). BomokHa npupoaHble, HCKYCCTBEHHBIE (61CKO3a, alleTaTHOE BOJIOKHO)
W CHHTeTHYecKHe (KalpoH, HAWIOH, IllaBcaH, cnaumoexc, Jaaikpa). Dnactomepsl. Kayuyk
NPUPOIHBIN U cCUHTeTHUecKuil. Bynkannzanus kay4uyka. Pesuna u 300HUT.

TeopeTnueckne 0CHOBbI XUMHH

Crpoenue BeulecTBa. BaxkHeillne MoHATHS XUMHUU: aTOM, MOJIEKYJa, OTHOCHUTEIbHAsT aTOMHas
Macca, OTHOCUTEIbHAs MOJIEKYJISIpHas Macca, KOJWYECTBO BEIEeCTBa, MOJSpHas Macca
BenlectBa. [IpocTtele M ciokHble BemecTBa. MeTtamnsl M HemeTaubl. Heopranuueckue u
OpraHMYEeCKHE BellecTBa. BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJSPHOTO  CTPOEHHS.
CoBpemeHHas MoJienb cTpoeHus atoma. Aapo aroma. [Iporonsl. Heittponsl. M30Tonbl. ATOMHAs
opbutanb. S-, p-, d-, f-opouramu. CtpoeHHe >JIEKTPOHHBIX 000JOYEK aroMa. DIEKTPOHHAs
KoHurypauus aroma. OcHosHoe u 6030yacoeHHble cocmoanus amomog. Kiaccuduxarnms
XHUMHYECKUX JJIEMEHTOB (S-, P-,d-31meMenTh). OCOOCHHOCTH CTPOCHHS SHEPTETUIECKUX YPOBHEH
atomoB d-amemenToB. [lepuoauueckas cucteMa XuMmudeckux 3nementos [I. M. Meneneesa.
ITepuoanueckuii 3axoH . . Menaeneesa. @uszundeckuii cmuici [lepuoguueckoro 3akona /[, U.
Menpeneesa. [IpuunHbl 1 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB DJIEMEHTOB M UX COECIUHEHMN
(BBICIIMX OKCHUIOB M THAPOKCHIOB) MO mepuoiaMm u rpymmam llepuoanueckoil cuctemsl (Ha

IpUMepe »JIIEMEHTOB MalbIX T[EpUOJOB U TIJIABHBIX MOATPYIIN).DNeKMpoHHaAas Nnpupooa



XUMUYECKOU C653U. DIIEKTPOOTPHUIIATEILHOCT. THITBI XUMUUECKOU CBSI3M (KOBAJIGHTHASI, MOHHAS,
Metainueckas). KoBaneHTHast cBsi3b (HemosisspHass W nosisipHasi). OOMEHHBI M JOHOpHO-
aKUENTOPHBI MEXaHU3MbI 00pa30BaHUS KOBAICHTHOW CBs3H. MIOHHAs CBS3b U MEXaHU3M ee
oOpa3oBanus. Meramndeckas cBsa3b. Kpucraumyeckue M amopguvie BewecTBa. THIIBI
KPUCTANINYECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHAs, NOHHAsA, METaJUIMYecKas). 3aBUCUMOCTh
(¢u3nUecKUX CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKOW pemeTku. BomopoaHas CBS3b.
[Tpuurabl MHOTOOOpa3us BemiecTB. PacTBophl. PacTBOPHUMOCTH TBEpABIX BEUIECTB, KHUIKOCTEH U
razoB B Bojae. HacwllieHHBIE, HECHACBHILIEHHBIE M IIEPECHIIIEHHBIE pacTBOpbL. [loHsATHe o
kpuctaioryaparax. CrnocoObl BBIpaKEHHMsI KOHLEHTpAlMM pacTBOpoB. MaccoBas 1ouis
pacTBOPEHHOr0 BellecTBa.p/Jucnepcuvle cucmemvl. Koanouonvlie pacmeopvl. Hcmumnnvle
pacmesopyl. Bzsecu (cycnensuu u smynvcuu). 3onu, ceau. Dpgexm Tunoana. Koacynayus.
Cunepesuc. Ilpumepvl KONIOUOHBIX CUCMEM 6 HNOBCEOHEBHOU MHCUZHU. DIEKTPOINTHYECKAs
nucconuanus. DneKTposuThl. MoHbl (KaTHOHBI U aHHOHBI). CTenenpb auccouuanyy. CuiibHbIE U
ciadble 2JIEKTPOJUTHI, OCOOCHHOCTh uX auccounanuu. OnpenencHHe BaKHEHIIHMX KIJIACCOB
HEOPraHUYECKUX COEJUHEHMH (OKCHIOB, KHCIIOT, OCHOBAaHMM M COJIE) B CBETE€ TEOpUU
NEKTPOIUTHYECKON aucconnanuu. Jucconmanus Boabl. KucioTHocTh cpenbl (KHCIOTHas,
HelTpanbHas M LIeJo4yHas cpena). Bomoponauslii mokaszarens. pH pacTBopa kak mokasarenib
KHUCIIOTHOCTH cpenibl. UHIuKaTopsl (YyHUBEpCaIbHBIN, JIAKMYC, METUIIOPAHXK U (eHos(TanenH).

XHAMHMYECKHUE PEAKIUU. Y PaBHEHU XUMUYECKHUX PEAKLIUNA U pacdeTsl 10 HUM. Pacuer momsipHOM
Macchl BellecTBa. BpIUMCIEHHMS MO XMMHMYECKHMM YpPaBHEHHSM KOJIMYECTBa, 00BEMa, MacChl
BEIIIECTBA 10 KOJUYECTBY, 00BbEMY, Macce peareHTOB WM MPOAYKTOB PEaKIUU. XUMUYECKHE
peakuuu. ['oMoreHHble U rereporeHHble peakuuu. CKOpPOCTh peakluH, €€ 3aBUCUMOCTh OT
pa3IUYHbIX (AKTOPOB: MPUPOJBI PEATHPYIOIIMX BEIIECTB, KOHLEHTPALUU pearupyroumx
BEUIECTB, TEMIIEPATyphl, IUIOMIAJN PEAaKIHOHHONW IOBEPXHOCTH, HAJIWYUS KaTalu3aropa.
Kartanuz. Ponp kaTanu3aToOpoB B HpPUPOJE M MPOMBIIUICHHOM Npou3BojcTBe. OOpaTMMOCTb
peakiuii. XMMHUYECKOE PABHOBECHE M €r0 CMEIICHHE MO JEWCTBUEM pa3iIHyYHbIX (HaKTOpOB
(KOHILIEHTpalMsl peareHTOB WJIM MPOAYKTOB pEeaklMy, JaBJ€HHE, TeMIeparypa) Uis CO3/aHus
ONTUMAJIBHBIX YCIIOBUI MpPOTEKaHUs XuMudeckux npoueccos. IIpunnun Jle Hlatense. Peakunn
B PAacTBOpax MEKTPOJIUTOB. Peakunu noHHOro ooMeHa. Y CiIoBus MPOTEKAHUS PEaKIIUA HOHHOTO
obmena. KauectBennnle peakiuu. [lonstne 00 aHamuTHuecko Xumuu. [waponu3 comeil.
['upponn3 mo KaTHOHY, MO AHUOHY, MO KAaTHOHY M IO aHMOHY. Peakums cpeabl BOJHBIX
pacTBOpoB coiyeil. OOpaTHMbIi W HEOOpaTHMBI THAPONM3 cojiei. 3HaueHHe THAPOJIH3a B
Ouonornyeckux OOMEHHBIX mpoueccax. OKHUCIUTENbHO-BOCCTAHOBUTENIbHbBIE — PEaKIUH.
[Tponeccsl OKHMCIIEHUST M BOCCTaHOBJIEHHs. OKHCIMTENb M BOCCTAaHOBUTENb. THINYHBIE

OKHCJIUTEIN U BOCCTAaHOBUTEIU. [ anbsanuveckue 31emenmol u AKKYMYJIAimopbl. OKHCITUTEITBHO-



BOCCTAHOBUTEJIBHBIE PEAKIIMM B IPUPOE, TPOU3BOICTBEHHBIX IIPOLECCAX U KU3HEACATEIbHOCTH
OpraHM3MOB. OJEKTPOJIM3 pacTBOpPOB M  pacmiaaBoB. [IpumeHeHue anekTposv3a B
IPOMBIIIJIEHHOCTH.

Heopranuveckasi xumust

Knaccugukanus Heopranuueckux BemiecTB. IIpocTeie BemectBa — HeMmeTabl. dusznueckue
CBOMicTBa HeMeTalyioB. AjutoTponus. XHMHUYECKHE CBOMCTBA HEMETAIJIOB Ha IpUMEpe
rajloreHoB. OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBONMCTBAa BOAOPOJA, KUCIOPOJA, T'aJOTEHOB,
cepel, a3zoTa, ¢ocdopa, yriepoga, KpemHus. B3aumozelcTBue ¢ MeTalgaMH, BOJOPOJIOM H
JpyrMMH HeMeTauiaMu. Hemertaisl Kak TUnu4HblEe OKuciauTenu. CBOMCTBA HEMETAIUIOB Kak
BoccraHoButeneil. IIpocteie BemectBa — Metawibl. [lonoxxenue meramios B llepuonnueckoin
cucreme. @usnyeckue cporcTBa MeramuioB. OOume cBoiicTBa MeTauioB. CrutaBbl. XUMHUECKHE
cBoiicTBa MeTayjioB. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA METAJJIOB TIJIABHBIX U
no0OYHBIX MOArpYHN (MeIb, jkene30). B3zaumoneiicTBue MeTalloB ¢ HEMeETaJUlaMH, BOJIOM,
KHUCJIOTaMU M PAaCTBOpPAaMHU COJE€H. DNEKTpOXMMUYECKUH psija HanpsokeHuil meramwioB H. A.
bekeroBa (psJl cTaHAApTHBIX 3JIEKTPOJIHBIX MOTeHUUanoB). OKkpacka IUIAMEHU COEIMHEHUSIMU
MeTtaiioB. Koppo3us MeTaioB Kak OKHMCIUTEIIbHO-BOCCTAHOBHUTENBHBIM Ipouecc. Bumisl
Koppo3uu. CriocoObl 3allUThl METAJUIOB OT Koppo3uu. Metauisl B mpupoje. [lonyuenue
MeTrauioB. Meramryprus. UepHas u nBetHas Metamuryprus. [I[pou3BoaCcTBO 4yryHa, altOMAHHUS.
XuMus 4 )KU3Hb

HayuHple mnpuHOMNB OpraHu3allid XUMHUYECKOTO TPOM3BOACTBA. [Ipow3BoacTBO cepHOMU
KHUCIOTBHl. XUMUS U 3HepreTuka. [Ipupoanbie McTOUHUKU yriaeBojopoaoB.Hedts, ee coctaB u
nepepabotka. Ileperonka u kpekunr HepTH. Hedrenponyktsl. IloHsiTHE O mnuponuse u
pudopmunre. OxranoBoe yncio 6enzuHa. OXpaHa OKpyKaroIIe cpenbl mpu HedrenepepadoTke
U TPAHCTIOPTUPOBKE HeTenpoAykToB. [IpupoaHblit M MOMyTHBIH HEPTSIHOHN rasbl, UX COCTaB U
Ucrosb30BaHue. TomanBo, ero Bubl. TBepble BUbl TOIUIMBA: APEBECHHA, APEBECHBIH, OypbIil 1
KaMEHHBIN yrojib, TOpd. ANbTepHAaTHUBHbIE MUCTOUYHUKU SHEPTUU. XUMHUS U 3/10pOBbE. XUMHUS
nuny. PanyonansHoe nurtanue. [luwesvie 0odasku. JeKapcTBEeHHbIE cpeicTBa. [lonstue o
dapmanieBTuyeckoi  XuMuUM U ¢dapmakosoruu. JlekapcTBa:  MPOTHBOBOCHAIUTENLHBIC
(cynbhaHmIaMuIHbIe TpenapaTbl, aHTUOMOTHKH), aHAJIBIETUKM HEHapKOTHYecKHue (aclupHH,
aQHAJIbIUH, MapaleTaMosl) U HapKOTHYECKHe, BSIKYIIHE CpelCTBa, CTEpOHJHbIE. ['OpMOHBI.
®epMeHThl, BHUTAMUHBI, MHHEpalbHble BOJAbL. [IpoOnembl, CBA3aHHBIE C MNPUMEHEHHEM
JIEKapCTBEHHBIX IpernaparoB. BpeaHble NpuBBIUKM U (DAKTOPBI, pa3pylIarolide 3/I0pOBbE
(KypeHue, ynoTpebieHue ankoross, HapkoMmanus). KocMernueckue u napgproMepHble CpeacTBa.
beitoBass xumusa. Motomue W yuctAnme cpencrBa. Mbuto.  CTUpaibHbIE  TOPOIIKH.

Or6enuBatenu. CpenctBa JUYHON TUTHEHBI. Cpedcmea 60pbObl ¢ OLIMOBLIMU HACEKOMBIMU.



penennenmsl, uHcekmuyuowvl. IlpaBuna Oe3omacHO pabOThI C €AKUMH, TOPIOYHMH U
TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMHU OBITOBOH XMMHUU. XUMHUS B CTPOHTEILCTBE. [ HIIC.
N3Bects. Llement. beton. [Tog0op onTHMaIbHBIX CTPOUTENBHBIX MAaTEPHAIOB B IPAKTUYECKOM
JIEATEIbHOCTH 4YeJlIOBeKa. XHUMHUS B CEJIbCKOM XO3sicTBE. MuHepalbHblE M OpPraHUYECKHE
ynobpenusi. CpenctBa 3amuTthl pacteHuil. Heopranuueckue matepuansl. CTEKIO U KepaMHUKa.
[IurmMeHThl U Kpacku. XUMHS U 3KOJIOTHs. XUMHYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPElbl U €r0
nociencteus. Oxpana runpocdepsl, MouBbl, aTMocdepbl, Guopsl U (GayHbl OT XUMHUYECKOTO
3arpsi3HeHUs. «3eneHas» XuMHs. MeTonbl HaydHOro mno3HaHusA. VICTOYHMKM XHMMHYECKOU
unpopmanuu. Ilonck wuHboOpManuu 1O Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
dopmynam. HaOmronenue, omnucanwe, HW3MEpeHHe, Trumnore3a. I[lOMCK 3aKOHOMEPHOCTEH.
Hayunblii skxcriepumeHT. MoaeaupoBaHHEe XMUMUYECKUX MPOLIECCOB U SIBJICHUM, XUMUYECKUU
aHaJIU3 U CUHTE3 KaK METO/bl HAYYHOT'O MIO3HAHUSI.

Tunbl pacyeTHBIX 33124

1. Haxoxnenue MOJIEKyJIspHON (OpMyIbl Ta3000pa3HOro YrieBOJAOpOAa MO €ro IIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB.

2. HaxoxnaeHue MoNeKyIapHOH (opMynbl Tra3000pa3HOTO YIIEBOAOPOJA IO MPOAYKTaAM
CrOpaHus.

3. HaxoxneHue MoJeKyasipHOH (OpMyJIbI OpPraHMYecKOro BELIeCTBa IO €ro IJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, WX MO MPOJYKTaM CTOPaHUsI.

4. PacueTsl MacCOBOM J0JIH (MAacChl) XUMHUUECKOTO COSIMHEHHS B CMECH.

5. Pacuersl Maccel (0ObeMa, KOJIMUYECTBA BEHIECTBA) MCXOJHBIX BEIIECTB WM MPOAYKTOB
peakuuMu Mo M3BeCTHOHW Macce (00beMy, KOJMYECTBY BELIECTBA) PEareéHTOB WM IMPOJYKTOB
peakuum.

6. PacueTbl 00beMHBIX OTHOIICHH ra30B MPU XUMUYECKUX PEaKIIUsIX.

7. PacueTsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIUU, €CTIH OJHO U3 BEIECTB
JTaHO B BUJIE PaCTBOpA C ONPEAECICHHON MAacCOBOM 10JI€l pACTBOPEHHOT'O BEILIECTBA.

Tembl NpakTHYeCKUX PadoT.

1. Pacio3HaBaH#me maacTMacc.

2. Pacnio3HaBaHMe BOJIOKOH.

3. Penienune sKCepMMEHTANIBHBIX 3a]1a4 M0 TeEME « XUMUYECKHE PEaKIIun».

4. TlonmyueHnue MEIHOTO Kymopoca.



InanupoBanme Ha 2020-2021 yueOnsbiii roa 10 kiacc (0a3oBbiii ypoBeHb, 68 yacoB)

Ne Tema KoauvecTBO
YacoB

1 BBenenue 1

2 OcCHOBHBIE IIOHATHS OPraHUYECKON XUMUU 7

3 VYTI1eBOIOPOIBI 15

4 Kucnopoacoaepxaniue u a30Tcoiep)Kaiiue Opranndeckie coeaquuenus | 34

5 BricokoMonekyisipHbIe BElIeCTBa 9

6 Pemenue 3amau 2
68

TemaTuueckoe muanupoBanue Ha 2020-2021 yueonsiii rox 10 kiace (68 yacon)

Ne Ha3Banue TeMbl Kon-Bo vacos

ypoka

Tewma 1. Beeaenue (1 gac)

1 Meroas!
HAay4YHOTrO
IIO3HAHHUA

Tema 2. OCHOBHBIE MOHATHS OpraHUYEeCKOi XUMHH (7 4acoB)

2 IIpenmMer u 3HaUEHNE OPraHUUYECKON 1
XUMUU

3 CtpyKTypHas TeOpusl OpraHMUECKUX 1
COECIMHEHU I

4 CrpyKTypHas Teopus OpraHM4eCcKUX 1
COCIMHEHUI

5 N3omepus 1

6 N3omepus 1

7 OcCHOBHBIE KJIacChl OPraHUYECKUX 1
coennHeHM. ['oMoornueckue psbl

8 OCHOBHBIE KJIaCChl OPraHUYECKUX 1
coennHeHui. ['oMonornueckue psbl

Tema 3. YrneBonopossl (15 uacoB)

9 Anxansl. CTpoeHue, HOMEHKJIATypa, 1

nzomMepusi, pU3ndecKue CBOMCTBa




10 XHUMHUYECKUE CBOMCTBA aJIKaHOB. 1
11 1
[Tonydyenue u npuMeHEHUE aJIKaHOB
12 Ankensl. CTpoeHHE, HOMEHKIIATYpA, 1

n3omepus, (pu3ndecKue CBOKUCTBA.

13 XUMHUYECKHEe CBOMCTBA aJIKCHOB. 1
[Tonyyenue u npuMEHEHUE AIIKEHOB

14 1
Anxanuensl. Kayuyk. Pe3una

15 Anxunbl. CTpoeHHEe, HOMEHKJIATypa, 1
nzomepusi, GU3NIecKue CBOMCTBA

16 - 1
XUMHYECKHE CBONCTBA AJIKWHOB.

17 1
[Tonyyenue u mpuMEHEHUE AKUHOB.

18 ApomaThdecKkue yrieBoJ0POIbI. 1
CtpoeHue 6EH30JIBHOTO KOJIbIIA,
HOMEHKJIaTypa, U30Mepus,

(hu3UYEeCKre CBONCTBA apEHOB.

19 XHUMUYECKHE CBOMCTBA OCH30J1a U €0 1
romosoros. Iloirydenue u npumeHeHue
apEHOB.

20 Pemrenue 3a1a4 1 BBIIOJHEHHE 1
YIPA)KHEHU.

21 O6o0maromniee 1
NMOBTOPCHHUE
10 TEMEC
«YTaeBoaopoasl
»

22 Kontponbnas 1
pabora No 1.

«YTIeBO0POIbI

23 Ananu3z Kou- 1
MpobHOlL pa-
6omourt Ne 1 u
paboma Hao
owubKamu

Tema 4. Kucnopoacoaep:kaiiye u a30TCoepKalue OpraHndecKue

coenuHeHMs (34 vaca)

24 Cruptsl 1

25 XHUMUYECKUE CBOKCTBA U MTOJTYyYECHHE 1
CIIUPTOB.

26 XWMHYECKUE CBOMCTBA U TTOJTYICHHUE 1
CIIUPTOB.

21 MHOroaToMHBIE CITUPTHI 1

28 MHOroaToMHbIE CITUPTHI 1




29 denon
30 ®denon
31 Pewenue
3a0ay no
memam
«Cnupmuol»
u «Denonr
32 KetoHnbl. Anbneruasl.
33 Keronsl. Anpaerunasl.
34
KapOoHOBBIE KHUCTOTHI
35 XuMuyeckue
CBOICTBa K
MPUMEHEHHUE
KapOOHOBBIX
KHMCJIOT
36 XuMuyeckue
CBOICTBa K
MPUMEHEHHUE
KapOOHOBBIX
KHMCJIOT
37 Crnoxuble 3(upbl
38 Crnoxubie 3¢upbl
39 Kupsr
40 Pewenue 3a-
oay no me-
Mmam «Anvoe-
2uowl. Kemo-
HbLY,
«Kapbonosvie
KUCTIOMbLY,
«Cnooicnble
aghupvly
u «Kupory
41 YraeBoabl.
I'moxo3a
42 VYraeBoasl.
I'moxo3a
43 Caxapo3za
44 [Nonucaxapunel
45 [Tonucaxapunbt
46 AMUHEBI
47 AMUHEBI
48 AMMHOKHUCIIOTHI
49 AMMHOKHUCIIOTHI




50

benxn

51

benxu

52

I'enernueckas

CBSI3b MEXKIY

KJIACCaMH OPraHUYECKHUX
COCJIMHEHUH

53

I'enernueckas

CBSI3b MEXKIY

KJIACCaMH OPraHUYECKHUX
COCJIMHCHUH

54

Pewenue
3a0ay no
meme «I ene-
muueckas
CB513b MeHcoy
Kaaccamu op-
2AHUYECKUX
coeouHeHul»

55

Obobwarowee
nosmopenue no meme
«Kucnopoo-

u azomcooepicawue opaa-
HUYeCKUe Gelyecmea

56

KonTponpaas
pabora Ne 2.
«Kucnopon- u
a30TcoieprKaIe
OpraHU4ecKue
BeIlleCTBa

57

Ananu3z kou-

mpoavHol pabomvi Ne 2 u
paboma Hao

owubKamu

Tema 4.

BricokomonexymnsipHble BemecTBa (9uacoB)

58

[Tonumepst

1

59

[Tonumepst

1

60

HOJ'II/IMepHBIe MaTcpUuaJIbl

61

HOHI/IMCpHBIe MaTcpUuaJIbl

62

HOHI/IMCpHBIe MaTcpUuaJIbl

63

IIpakTuyeckas padora 1.
Pacrnio3naBanue mniactMacc

64

[TpakTryeckas pabora 2.
Pacno3zHaBanme BOJIOKOH

65

Kondepennus mo 3ammure MpoeKTHBIX
pabort

66

KondepeHnms no 3ammre npoeKTHBIX
pabot

Tewma 5.

Pemenne 3amau (2 yaca)




67 PemreHne pac4eTHBIX M KAYECTBEHHBIX 1
3a1a4y
68 Pemennie pacueTHBIX M Ka4eCTBEHHBIX 1
3a1a4
68

TemaTuueckoe IIAHUPOBaHUE 11 kaace

Ne

Tema

KoaunuectBo

qacoB

Crpoenue atoma. XMMHYECKasi CBA3b.

OCHOBHBIE 3daKOHOMCPHOCTH IIPOTCKAHUSA XUMHYCCKHUX peaKI_II/Iﬁ

Hewmeramnel

Meranibl

XuMHUecKasi TEXHOJIOTUs

o O b W N

XuMus B ObITY U Ha cllyk0e o01iecTBa




