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IHosicHuTeIbLHASA 3aNIUCKA

PabGouast mporpamma mo xumuu g ydammuxcs 10-11 kmaccoB ¢ yriayOJaeHHBIM
U3YyYeHHEM B 0011e00pa30BaTeNbHBIX YUPEIKIACHBIX pa3paboTaHa Ha OCHOBE:

OyHIaMEHTATBHOTO SJpa COAepXaHUs o00Iero o0pa3oBaHHS M B COOTBETCTBHH C
['ocymapcTBeHHBIM CTaHAApTOM 00mIero oOpasoBaHus (mpuka3 MHUHHCTEPCTBA 00pa3oOBaHUS U
Hayku Poccutickoii @eneparuu ot 17.12.2010 1. Ne 1897);

@enepanbHoro 3akoHa ot 29 nexabps 2012 roma, Ne273 (PDenepanbhblil 3akoH «O0
obpazoBanuu B PDOy);

denepanbHbIil epeyeHb YUeOHUKOB, PEKOMEHIOBAaHHBIX MHHHUCTEPCTBOM 00pa30BaHUs
u Hayku P® K wucnonb3oBaHHIO B 00pa3oBaTelbHOM Iporecce B 00e00pa3oBaTeIbHbIX
yapexaeHusx, Ha 2019-2021 rr., np. MunucrepctBa oOpa3zoBanuss u Hayku PD Ne 254 ot
20.05.2020r

[Tonoxxenus o padoueit mporpamme, pazpadorannoro B MOV «benosckas COILly;

YcraBa obpazoBatenbHOro yupexaeaus MOY «benosckas COIDy.

Ha ocunoBanuun ®@enepanpHoro 3akoHa Ne-304-D3 ot 31 uronst 2020 roga «O BHeceHHH
u3meHenuit B @enepanpHbiii 3akoH «O0 obpazoBanuu B Poccuiickoit denepaiiny 1mno Bonpocam
BOCIHUTAaHUS 00y4daromuxcsy, nporpammel «Bocnuranusi» MOY «benosckas COLL».

@denepallbHOTO TOCYAapCTBEHHOTO OOPa30BATENBLHOTO CTaHAApTa CPETHEro O0OIIero
00pa3oBaHus, IPUMEPHON MPOTPAMMBI CPETHETO 00IIero o0pa3oBaHus MO0 XUMHUH (IPOTOKOI OT
28 urons 2016 r. Ne 2/16-3), paboueil mporpammbl Kypca XUMUH, pa3pabOTaHHON K yueOHUKaM
aBTopoB Epemun B. B., Ky3emenko H. E., Tepenun B. U., Ipoznos A. A., Jlynun B. B. Xumus.
Vriy6aensslit ypoens. 10 kiacc;

Epemun B. B., Kyssmenko H. E., JlposnoB A. A., Jlynun B. B. Xumus. YrinyOneHHblit
ypoBeHb. 11 kiacc.

[Mpennaraemoe mocobue packpbIBaeT cojepxkaHue oOydeHus xumuu ydammxcs 10—11
KJ1accoB 0011e00pa3oBaTeNbHbIX OpraHu3aluii Ha yriybneHHoMm ypoBHe. [locobue cocraBieHo Ha
ocHoBe DyHIAMEHTABHOTO sapa coAepXaHus o0mero odpa3zoBanus, TpeOOBaHUHN K pe3ysbTaTaM
OCBOGHHUSI OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl CpeaHero oobmero obpazoBaHus,
npejcTaBieHHbIX B DenepasbHOM TrocyAapCTBEHHOM O0pa30BaTEIbHOM CTaHAAPTE CPEIHETO
(mosHOrO) OOIIEero obpazoBaHus M [IpuMepHOIl mporpamMmbl MO XUMHMHU CpPEIHEro OOIIEro
oOpazoBaHusl.

Conepxxanne OOy4eHHs  peaJM30BaHO B  y4YEOHHMKAX  XHMHH, BBITYIIEHHBIX
u3aarenbeTBoM «Jlpoday:

Epemun B. B., Ky3zpmenko H. E., Tepenun B. U., [Ipoznos A. A., JIlyaun B. B. Xumus.
VYriyonenusiit ypoens. 10 kiacc;

Epemun B. B., Ky3smenko H. E., JIpoznos A. A., Jlyaun B. B. Xumus. YrinyOneHHsli
ypoBeHb. 11 kiacc.

ITporpamma paccuurtana Ha 170 u (5 4 B Hezenmo).

N3ydyeHne XxuMHM Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHUs HANpPaBICHO Ha JIOCTH)KEHUE
CIEAYIOLIMX LeJIen:

. OCBOCHME 3HAaHUM O XMMUYECKON COCTABIIIONIEH €CTECTBEHHO - HAYYHOU KapTHHBI MUPA,
BOKHEUIINX XUMUUECKUX IOHATUAX, 3aKOHAX U TCOPUSX;
. OBJIaJICHHE YMEHUSIMU MIPUMEHSTH MMOTYYCHHbIE 3HAHUS I OOBSICHEHUS Pa3HOOO0Pa3HBIX

XUMUYECKHUX SIBIICHUU U CBOMCTB BEIIECTB, OLEHKU POJIM XUMHUU B Pa3BUTHUU COBPEMEHHBIX
TEXHOJIOTUH U ITOJIYYCHHUHN HOBBIX MAaTCPHUAJIOB;

. pa3BHUTHE MO3HABATEIBHBIX UHTEPECOB U MHTEIICKTYadbHBIX CIIOCOOHOCTEH B TpoIiecce
CaMOCTOATEIIBHOT'O HpI/IO6peTeHI/I${ XUMHUYECKHX 3HAHUH C HCIIOJB30BaHUEM Pa3IMIHBIX
HMCTOYHUKOB MH(POPMAIIH, B TOM YUCIIE KOMITBIOTEPHBIX;

° BOCIIUTAHUC y6e)l(}1éHHOCTI/I B IIO3WTUBHOU poiIn XUMHH B XHU3HU COBPEMCHHOI'O
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpYXKarollleH cpee;



. MIPUMEHEHHE TIOTYYCHHBIX 3HAHUN ¥ YMEHHI i1 0€30MacHOr0 UCTIOIb30BaHUS BEIECTB
U MaTepualoB B OBITY, CEIbCKOM XO341CTBE U Ha MPOU3BOJCTBE, PEUICHHs TPAKTHUECKUX 3a7a4
B MOBCEJHEBHOM >KM3HU, MPEIYNPEKICHUS SBICHUM, HAHOCSAIIUX BpE] 30POBbIO UEJIOBEKa U
OKpY>Karolleu cpene.

Peamusanus BocnurarensHoro monyis «llIkoneHbll ypok» B coorBerctBum ¢ Ilpukaszom
MunucrepctBa npocsemenus PO ot 11 gexabps 2020 r. Ne 712 «O BHeCeHHHM W3MEHEHUU B
HEKOTOphle  (enepalbHble  TOCYAApCTBEHHBIE  OOpa3oBaTeNbHBIE  CTAaHAAPTHI  OOILIETO
o0pa3oBaHMsi 1O BONPOCAaM BOCIHUTAHHSA OOYYAIOIIMXCS» pean3alus BOCIUTATEIBHOTO
NOTEHLIMAJa Ha ypOKE MPEIIOJaraeT: - YCTAaHOBJIEHUE OTHOIIEHUN MEXIy IeAarornyeckKum
pabOTHUKOM U O0YYarOIIMMHUCS, CHOCOOCTBYIOLIUX MO3UTUBHOMY BOCHPHSITHIO 00Y4aIOIIUMUCS
TpeOOBaHUH W TPOCHO MEAArOTHYECKOro pabOTHHMKA, TMPHBICYCHUIO HUX BHHUMAaHUS K
oOcyxxgaeMoil Ha ypoke HH(OpPMAalW{, aKTUBU3ALUU HMX IO3HABATENBHOM NESTENIbHOCTH,
noOyxaeHue 00ydJaronmxcsi co0I01aTh Ha YpOKe OOIIENPUHATHIE HOPMBI MTOBEICHHS, TIPaBUIIa
oOumieHust ¢ mejgaroraMd M OOyYarolIMMMCS), MPUHIUIBL y4eOHOW AUCUMIUIMHBI U
CaMOOpTraHU3allii; - MPHUBJICYCHUE BHUMAHHUA OOYYAIOIIUXCSA K IIEHHOCTHOMY AacCIEKTY
M3Yy4aeMbIX Ha YpOKax SIBJICHMI, OpraHu3anus uX paboThl ¢ MOTy4yaeMOi Ha ypOKe COLMAIBHO
3HaYMMON HMH(pOpMAIeld — WHUIIMAPOBAHUE €€ OOCYKICHHsI, BBICKa3bIBAaHUS OOYYaIOIMMHCS
CBOET0 MHEHHsI 1O €€ MOBOJY, BBIPA0OOTKM CBOETO K HEH OTHOIIEHHUS; - HCIOJIb30BaHUE
BOCIIMTATEIbHBIX BO3MOXKHOCTEH coJep)kaHUs Y4YeOHOro IpeAMeTa uepe3 JEMOHCTpalMio
o0ydJarmuMcsi MPUMEPOB  OTBETCTBEHHOTO, TPa)XJaHCKOTO  TOBEJIEHUS, IPOSBIICHUS
YeJIOBEKOIIOOUs U JOOPOCEpIEYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHHS,
3a[a4 JUIsl pEIIeHUs, TPOOJIEMHBIX CUTYallui A7l OOCY>KISHHS B Kjlacce; - IPUMEHEHHE Ha YpoKe
MHTEPAKTUBHBIX (hOpM pabOTHl C OOYHYAIONIMMUCS: WHTEIUICKTYaJbHBIX WUTP, CTUMYIHPYIOIIUX
MO3HABATE/IbHYI0 MOTHBAILMI0 OOYYaIOlUXCsl; TUCKYCCHM, KOTOpBIE AT OOy4YarouIuMcs
BO3MOXKHOCTh MPHOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JHAJIOra; TPYMIIOBOM pabOTHI MK
paboThl B Mapax, KOTOpbIE ydaT OOy4aroumxcs KOMaHIHON paboTe M B3aWMOJCHCTBHIO C
JIPYTUMH 00yJatOITIMHCH.

Jisg  peaJm3anMu  NPOrpaMMmbl  Hcmoab3yercss o0opyaosanme Ilentpa
00pa3oBaHUsl €CTECTBCHHO-HAYYHOH M TEXHOJIOTMYECKOH HAINPABJICHHOCTH
«Touxa Pocra».

1. PE3VYJIbTATBI OCBOEHUA KYPCA XUMUHU

1.1 Ilpeomemmnwie pesyarvmamot (MpohUILHBINA YPOBEHB):

1) chopMupoBaHHOCTH MPEJCTABICHUN O MECT€ XUMHUU B COBPEMEHHOI Hay4yHOU KapTHHE
MUpPa; TOHUMAHHUE POJIH XUMHH B ((OPMHUPOBAHUH KPyro3opa u (YHKIHOHAIBEHON IPaMOTHOCTH
YeNoBeKa IS PelIeHUs MPaKTUYECKUX 3a/1a4;

2) BiIaJieHUE OCHOBOIMOJIATAOIIUMHA XUMHUYECKUMU IOHSATHUSIMHU, TCOPUSIMHU, 3aKOHAMH W
3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJIb30BAHNE XUMHUECKON TEPMUHOIOTHUEN M CHMBOJIHMKOI;

3) BiIaJicHUE OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHUS, UCIOJIb3YEeMBIMH B XHMHUH:
HaOMO/IeHUe, OIUCaHUe, H3MEepeHHe, OJKCIEPUMEHT; yMeHHe o00pabaTbiBaTh, OOBSICHATH
pe3yNIbTaThl IPOBEACHHBIX OIBITOB W JCJATh BBHIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/TbI TIO3HAHUS TIPU PELICHUH MPAKTUYECKUX 33]1aY;

4) chopMHpPOBAHHOCTH YMEHHSI IaBaTh KOJMYECTBEHHBIC OIICHKH U TIPOBOJIUTH PACUETHI 110
XUMHUYECKUM (popMyriaM U ypaBHEHUSIM;

5) BHajcHWE TMpaBUIAMH TEXHUKHA OC30IMACHOCTH IPH WCIOJIH30BAHUU XHMHYECKUX
BEIIIECTB;

0) chopMUpPOBAaHHOCTh YMEHHUS KJIACCH(PHUIIMPOBATH OPraHUYECKHE BEIIECTBA U PEAKIIUU
M0 Pa3HbIM MPU3HAKAM;



7) chOpMHpPOBAHHOCTH YMEHHS ONHCHIBATb M  pa3iuyaTb M3YYCHHBIE KIIACCHI
OpraHUYECKUX BEIIECTB;

8) cdopMHPOBaHHOCTH yMEHHUS JejaTh BBIBOJBI, YMO3AKJIIOUCHHS W3 HAOJIOICHHIHA,
XUMHYECKHX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 aHAJIOTUU
C U3yYEHHBIMY;

9) chopMuUPOBaHHOCTh YMEHHsI CTPYKTYPHPOBATh M3yUEHHBIH MaTepual U XUMHUYECKYIO
UH(POPMALINIO, TTIOTYYaeMYIO U3 Pa3HBIX HCTOYHUKOB;

10) cdopMHpOBaHHOCT, COOCTBEHHOM TIIO3MIIMM 110 OTHONICHUIO K XHUMHUYECKOU
uH(OpPMaLINH, ITOJTy4aeMOH U3 pa3HbIX HCTOYHHUKOB;

11) cdhopMUpPOBAaHHOCTH yMEHMsI aHAJIW3UPOBaTH U  OLEHUBATh  IOCIEACTBHE
NPOM3BOJICTBEHHON M OBITOBOW JEATETBHOCTH, CBA3aHHOH C NepepadOTKON OpraHMYecKuX
BEIIIECTB;

12) oBiageHue OCHOBaMHU HAYYHOTO MBIIIJICHUS, TEXHOJOTHUEH HCCIEI0BATENbCKON U
MIPOEKTHOM J1eATeIbHOCTH;

13) chopMUpOBAaHHOCTH YMEHHS TPOBOAUTH AKCIEPUMEHTHI Pa3HON JUIAKTUYCCKOM
HAIPaBIEHHOCTH;

14) chpopmMupoBaHHOCTH YMEHUSI OKa3bIBaTh NEPBYIO MOMOILb [TPH OTPABJICHUSX, OKOTax U
JIPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U TaOOPATOPHBIM 000PYI0BAHUEM.

1.2. Memanpeomemxote pe3ynvmantot.

1) chopmupoBaHHOCTH YMEHUS CTAaBUTH LIEIH M HOBBIC 3a/1a4M B Y4€0e U MO3HABAaTEIbHOU
JeSITEIIbHOCTH;

2) oBnageHue MpUEMaMU CaMOCTOSITENILHOTO IUIAHUPOBAHUSA IMyTeH JOCTHKEHHS IIelu,
yMeHUs BBIOMpaTh 3()(HEeKTUBHBIEC CIIOCOOBI PEIICHUST YIeOHBIX U TIO3HABATEIIFHBIX 3a/1a4;

3) chopMUPOBAHHOCT YMEHHS COOTHOCHTH CBOM JIEWCTBUA C IUIAHUPYEMBIMHU
pe3yJsibTaTamy;

4) chopMUPOBAHHOCTh YMEHHUSI OCYILECTBJISATH KOHTPOJb B IMPOLIECCE JTOCTHXKEHUS
pe3ynbTara, KOppeKTUPOBaTh CBOU JEHCTBUS;

5) chopMUPOBaHHOCTh YMEHHS OLIEHWBATH MPABHJILHOCTH BBIIIOJHEHUS Y4eOHBIX 3a/a4 U
CcOOCTBEHHBIE BO3MOKHOCTH MX PELICHHUS;

0) chopMHpPOBAHHOCTH YMEHHUS aHATU3UPOBATH, KJIaccuPUIIMPOBaThH, 0000IIaTh, BEIOUPATh
OCHOBaHUS U KPUTEPUH JIJIs1 YCTAHOBIIEHUS! IPUUUHHO-CJIEICTBEHHBIX CBA3EH;

7) cpopMHUPOBAaHHOCTH YMEHUS IPUOOPETATh U IPUMEHSTh HOBBIE 3HAHUS;

8) chopMUPOBAHHOCTH YMEHHUs CO37aBaTh MPOCTEHIITHUE MOJEIH, UCIOJIb30BATh CXEMBI,
TaOJIMIIBI, CHMBOJIBI ITISl peIIeHHs Y4eOHBIX U MIO3HABATEIbHBIX 3a/a4;

9) oBnazeHue Ha BBICOKOM YpPOBHE CMBICIOBBIM UTEHHEM HAy4yHBIX TeKcToB; 10)
c(OPMHPOBAHHOCTh YMEHHMS 3(PPEKTUBHO OpPraHM30BBIBATH YUeOHOE COTPYAHUYECTBO U
COBMECTHYIO AESITEIbHOCTb, PA00OTaTh HHAUBUAYAIBHO C YYETOM OOIKMX UHTEPECOB;

11) chopMuUpOBaHHOCTb YMEHHS OCO3HAHHO UCIOJIb30BAaTh pEUYEBBIE CPEACTBA B
COOTBETCTBUH C 3a/layaMl KOMMYHHUKaIUU;

12) BbICOKUI YpOBEHb KOMIIETEHTHOCTH B 00sacTu ucnonb3oBanus UKT;

13) chopMHUPOBAHHOCTH SKOJOTUYECKOTO MBITUICHHS;

14) chopmMupoBaHHOCTh YMEHUS MPHUMEHITh B MO3HABATENbHON, KOMMYHUKATHBHON M
COLIMAJIbHOW MPaKTUKE 3HAHUS, TOJyYEHHbIE IPU U3YUEHUHU MTPEIMETA.

1.3. Jluunocmmuuie pezyromamot:

1) cpopMUPOBAaHHOCTH MOJIOKUTEIBHOIO OTHOIIEHHWS K XHUMHH, UYTO OOYCIIOBJIMBAET
MOTHUBAIMIO K YUeOHOH J1esTeTbHOCTH B BEIOpaHHOI cdepe;

2) chopMHUPOBAHHOCTh YMEHUS pelaTh MpoOIeMbl TOMCKOBOI'O U TBOPUYECKOTO XapaKTepa;

3) chopMHPOBAHHOCTH YMEHHS MPOBOAUTH CAMOAHAIN3 M OCYILIECTBISATH CAMOKOHTPOJb U
CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIIECITHOCTH;

4) chopMHpPOBAaHHOCTH TOTOBHOCTH CII€IOBaTh HOpPMaMm MPUPOAO- U  370pPOBbE-
cOeperaroiero moBeICHMUS;



5) chopMHUpPOBaHHOCTH TNPOYHBIX HABBIKOB, HAIPABICHHBIX Ha CaMOpa3BUTHE dYepe3

caMmo00pa30BaHNUE;

6) chOpMHUPOBAHHOCTh HABBIKOB IPOSIBICHUS MMO3HABATEIHHOW WHUIMATHBBI B YI€OHOM

COTPYAHHUYECTBE.

1.4. IInanupyemMble pe3yJbTaThl H3y4eHHs Y4eOHOro npeaMeTa « XMMHD):

B pesynabTare usydeHus y4eOHOTO IMpeaMera «XUMHUS» Ha YpPOBHE CpEAHEro OOIIero
00pa3zoBaHus:
BbINyCKHUK HAYYUTCS:

packpblBaTh Ha MpHUMEpPax poJb XUMUU B (POPMHUPOBAHUU COBPEMEHHOW HAYYHOU
KapTHUHBI MUPA U B MPAKTUYECKON JIEITEILHOCTH YEJIOBEKa,;

JEMOHCTPUPOBATh HA IMpUMEpax B3aUMOCBSI3b MEXKIY XUMHEH U JAPYTUMH
€CTECTBEHHBIMU HayKaMH;

packpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPHH XUMHUUYECKOro cTpoeHust A.M. bytiiepona;
noHuMath (usudeckuii cmbicn Ilepuogumyeckoro 3akona JI.M. MeHmeneeBa U Ha ero
OCHOBE OOBSICHATH 3aBUCHMOCTh CBOMCTB XMMHYECKUX AJIEMEHTOB U 00OpPa30BaHHBIX UMH
BEILECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSCHATH NMPUYMHBI MHOTOOOpa3usi BEIIESCTB HA OCHOBE OOIIMX MPEACTABICHUN 00 MX
COCTaBE M CTPOCHUU;

MPUMEHATH MPaBHJIa CUCTEMAaTUYECKOW MEXIYHApOIHON HOMEHKJIATYphl KaK CpelCTBa
pa3IUYCHUS U UACHTU(DUKAIIMH BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYypHbIE (OPMYIIbI OpPraHMYECKHUX BEHIECTB Kak
HOCHUTEJIEH MHPOPMAIIMK O CTPOCHUU BEIECTBA, €r0 CBOMCTBAX M MPUHAIIC)KHOCTU K
OTpeieIeHHOMY KJIacCy COeTMHEHU;

XapaKkTepU30BaTh OPraHUYECKHE BEIIECTBAa IO COCTaBY, CTPOCHUI0O U CBOWCTBaM,
yCTaHaBIWBATh MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXKAY JaHHBIMH XapaKTePUCTUKAMH
BEIIECTBA;

MPUBOAUTH NPUMEPHl XUMUYECKUX PEaKIUN, PACKPBHIBAIOIINX XapaKTEpHbIE CBOWCTBA
TUMAYHBIX TPEACTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C  LEIbI0  UX
UaeHTU(UKAIUU U 00BICHEHHS 001aCTH MPUMCHCHHS;

MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMHUUYECKUX PEAKIMi Ha OCHOBE 3HAHHM O
TUTIAX XUMHYECKOUN CBSI3M B MOJIEKYJIaX PEareHTOB M MX PEAaKIIMOHHON CITIOCOOHOCTH;
MCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHMM M XMMHMUYECKMX CBOMCTBaxX BEIIECTB s
0e30MacHOr0 MPUMEHEHUS B IPAKTHUECKOM 1eATeNbHOCTH;

MPUBOAUTH MPUMEPHI MPAKTUUECKOTO UCTIOIB30BAHMS MPOAYKTOB MepepabOTKH HEPTH U
MPUPOTHOTO Ta3a, BHICOKOMOJICKYJIAPHBIX COSAMHEHUMN (IMOJUITHIIEHA, CHHTETUYECKOTO
KaydyKa, al[leTaTHOTO BOJIOKHA);

MPOBOJIUTH OMBITHI MO PACMO3HABAHUIO OPTAaHUYECKUX BEIIECTB: TJIUIIEPUHA, YKCYCHOU
KHCJIOTBI, HETIPEJEIbHBIX XHUPOB, TIIOKO3bI, Kpaxmalia, OCJIKOB — B COCTaBE MHUIIEBBIX
MPOJIYKTOB U KOCMETUUYECKUX CPECTB;

BIIAJICTh MPABHJIAMU W TIpUEMaMH 0€30MacHON padOThl C XUMHUYECKUMH BEIIECTBAMHU U
71a00paTOpHBIM 000PYI0OBaHUEM;

yCTaHaBIWBATh 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKIIUU U CMEIIEHUS] XUMHYECKOTO
paBHOBECHSI OT Pa3IMYHBIX (DAKTOPOB C MLENBIO OMPENENeHUsS ONTHUMAIBHBIX YCIOBHUI
MPOTEKAHUsI XUMUYECKUX ITPOLIECCOB;

MPUBOAUTH IPUMEPHI THIPOJIN3a COJICH B TOBCEHEBHOMN KU3HU YETIOBEKA;

MPUBOAUTH TPUMEPHl  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIMii B  TPHPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEACSITEIIBHOCTA OPTaHU3MOB;

NPUBOJUTH TPUMEPhl XHUMHUYECKUX PEAKIUH, pPACKPHIBAIOMINX OOIIMEe XUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB — METAJJIOB U HEMETAJIOB;



® TMPOBOJUTH pPACUEThl HA HAXOXKICHHE MOJCKYIIpHOU (QOpMyIBl YIIeBOAOpOAa IO

MPOJYKTaM CrOpaHusi W MO €ro OTHOCHUTEIbHOM IIJIOTHOCTHU M MAacCOBBIM JOJSAM

AJIEMEHTOB, BXO/ISILIIUX B €r0 COCTAB;

e BIAJCTh NpaBUIaMH 0O€30MacHOr0 OOpalleHHs] C €AKUMH, TOPIOUYMMU U TOKCHYHBIMH

BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;

® OCYIIECTBJIATh MOWCK XUMHUYECKOW HH(POpPMAIMKM IO HA3BaHWUSM, HICHTU(UKATOpAM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIIECTB;

® KPUTHYECKH  OICHMBaThb M  HHTEPIPETHPOBATh  XUMHUYECKYI0  HH(OpMALHUIO,
coJleprKallylocsi B COOOIIEHUSIX CPEACTB MaccoBoi nH@opmanuu, pecypcax MuTtepHera,

HAyYHO-TIOMYJISIPHBIX CTAThSIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B

LEJISIX BBISIBJICHUS OMIMOOYHBIX CYXKACHUM U (POPMUPOBAHMS COOCTBEHHOM MO3HIINH;

® MPEACTaBIATh MYTHU PEIICHUS TIOOATBHBIX MPOOJIEM, CTOSINIUX IEPe] YeIOBEYCCTBOM:
IKOJIOTHYECKUX, SHEPTETUIECKHX, CHIPHEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.

BbINyCKHUK MOJYYUT BO3MOKHOCTHD HAYYUThCSH:

® JJUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE W SBOJIOLUIO OPraHUYECKON XUMHUU Kak
HAyK{ Ha Pa3IMYHBIX UCTOPUUYECKUX ITANaxX €€ pa3BUTHS;

® CIMOJIB30BaTh METOJbl HAYYHOTO MO3HAHUS TMPHU BBIIOJHEHUH IPOEKTOB M y4eOHO-
UCCIIEIOBATEIbCKUX 33/Jad [0 H3YYEHHIO CBOWCTB, CIIOCOOOB IOJIY4EHUS U
pacno3HaBaHUsl OPraHUYECKUX BELIECTB;

® OOBSCHATH MNPUPOAY M CIOCOOBI OOpa30BaHUS XUMHUYECKOW CBS3H: KOBAJICHTHOM
(monsipHOM, HENOJSIPHOM), WOHHOM, METAJUIMYECKOH, BOJOPOAHOM — C IEJIbIO
ONpeIeTICHUsI XUMUYECKON aKTUBHOCTH BEILIECTB;

® YCTaHaBJIMBATh TEHETHUYECKYIO CBS3b MEXKAY KJIAaCCaMHM OPraHMYeCKHX BEIECTB IS
000CHOBaHUS TPUHIIUIUATHHON BO3MOXXHOCTH TOJIYYCHHUS OPTaHMYECKUX COCIWHEHUMA
3aJIaHHOT0 COCTaBa U CTPOEHUS;

® YCTaHaBJIMBATh B3aMMOCBSI3M MEXKIY (haKTaMu M T€OPHUEH, MPUIMHON U CIECICTBUEM IPHU
aHaJIM3e TPOOJIEMHBIX CUTyallMid W OOOCHOBAaHUM MPHHUMACMBIX PEIICHHA HAa OCHOBE

XUMUYECKHUX 3HAHU.

2. COAEPKAHUE YYEBHOI'O IPEIJMETA «XUMUS» HA YT'JTYBJIEHHOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA
240 u; 54. B HEACTIO
2.1. TeopeTHuyecKue OCHOBbLI XUMMHU

2.1.1. Crpoenue BemecTBa ATOMHO-MOJIeKYJsIDHOe  ydeHue. BemectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHus. KayecTBEHHBI M KOJWYECTBEHHBIN COCTaB
BelecTBa. MoJsipHass ¥ OTHOCUTENIbHAST MOJICKYJIIpHAs Macchl BemiecTBa. MosbHast J0Js U
MaccoBas J10JI 3JIEMEHTA B BEILIECTBE.

Ctpoenue aroma. Hykimunel. M3otomsl. Jlegexkt Macchl.

Tunel pagnoakTuBHOTO pacnaja. TepmosiaepHblil cuHTe3. OTKPBITHE HOBBIX XUMHUYECKUX
AJIIEMEHTOB. SIepHbIE peaKnH.

Tunel saepHbIX peakuuid: neneHue U cuHte3. CKOpOCTh peakluHu paguoaKkTUBHOTO
pacniaga. [lpumeHnenue paguoHYKIUIOB B MeauIiiuHe. MeTon MeudeHbx aTtoMoB. [IpuMeHnenue
PaANOAKTUBHBIX HYKJIMJOB B TEOXPOHOJIOTUU.

CoBpeMeHHass Mofelb CTpoeHHs aroMa. KopmycKysiasipHO-BOJHOBBIE  CBOWCTBA
anekTpoHa. IlpeacraBnenune o kBaHTOBOM MexaHuke. CooTHomeHue ae bpoins. [Tpunnun
HeomnpeaeneHHocTu [eitzenbepra. [lonarue o BoaHoBON QyHkuuu. KBanToBble uncia. AToMHas
opbutans. PacmpeneneHue SIEKTPOHOB IO JIHEPTETUYECKUM YPOBHSIM B COOTBETCTBHUU C
MIPUHIMIIOM HauMEHBIIEH YHEPTUH, TpaBuiioM XyHaa U npuHuunoM [laymu.

Oco0eHHOCTH CTPOEHUS IHEPTETUUECKUX YPOBHEW aTOMOB d-3lie-MEHTOB. DIEKTPOHHAs
KoH}urypanus aroma. Knaccudukanus XUMHYECKHX OJJIEMEHTOB (s-, pP-, d-, f-amementsi).
DNEKTPOHHBIE KOH(PUTYpallMU TMOJIOKHUTEIBHBIX U OTPUIATENbHBIX HOHOB. OCHOBHOE U
BO30YK/ICHHBIE COCTOSIHHSI aTOMOB. BaJIeHTHBIE AJIEKTPOHBI.



[Tepuonnueckuii 3aKk0H. POPMYJIHPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEICTABIECHUNA O
CTPOCHHMHM aTroMa. MUpOBO33pEHUYECKOE W HaydyHoe 3HaueHue [lepuoamueckoro 3akoHa
. Y. Menneneesa. Panuyc aroma. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOWMCTB MPOCTHIX BEILECTB,
BOJIOPOJHBIX COEIMHEHHM, BBICIIMX OKCHUAOB M THUIPOKCHUAOB B NEPHOJAX M TIPYIIAX.
DIIEKTPOOTPULIATENLHOCTb.

XuMH4YecKas CBfi3b. DIIEKTPOHHAS MPUPOJIa XUMUYECKON CBA3U. BUIbl XUMHUUYECKON CBSI3U.
KoBajneHTHas cBA3b M €€ XapaKTEPUCTUKHU (PHEpPIUsl CBSI3U, JJIMHA CBSI3U, BAJIEHTHBIA yrod,
KpPaTHOCTh CBSI3U, MOJIIPHOCTH, MOJIAPU3YyeMOCTh). KoBanieHTHas HEMoIspHas U MOJSIpHask CBSI3b.
OOMEHHBIN U JTOHOPHO-AKIIETITOPHBIA MEXaHW3MbI 00Pa30BaHMsS KOBAJIECHTHOH IMOJIIPHOI CBS3H.
I'eomerpust Monekynbl. /[MIIONBHBIA MOMEHT CBSI3HM, AMIOJIBHBII MOMEHT MOJIEKyJibl. VloHHas
cBsA3b. OTiIMUMEe MEXAY MOHHOM M KOBAJIEHTHOW CBs3bl0. MeTannuueckas cBa3b. BogoponHas
CBS3b U €€ BIMSHHUE Ha CBOMCTBa BellecTBa. MexxmoneKymnspHble B3aumoaencTeus. [lonstue o
CyNPaMOJIEKYJISIPHON XUMUMU.

ArperaTtHble COCTOSIHUA BelecTBa. ['a3bl. ['a30BbIe 3aKOHBI.

VYpasuenne Kialinepona—MenzaeneeBa. 3akoH ABOragpo. 3aKOH OOBEMHBIX OTHOIICHH.
OTHOCUTENbHAS TUIOTHOCTh T'a30B.

Cpenusst MOJsIpHAsi Macca CMECH.

CtpoeHue TBEpIbIX TE: KPUCTAJUIMYECKUEe U aMop(HbIe BelecTBa. TUIbl KPUCTAIUTMUECKUX
pelIEeTOK: aTOMHas, MOJIEKyJspHas, HOHHas, Meramnudeckas. [loHstue 00 snemeHTapHOMI
auelike. Pacder uucna HMOHOB, COJEpXKalMXCS B JJIEMEHTApHOM suelike. MOHHbIE paanycChl.
OnpeneneHne METAJUTMYECKOTO pajnyca. 3aBUCHMOCTh (PH3UYECKIX CBOWCTB BEIIECTBA OT THIIA
KPUCTAIIIMYECKON pemeTKu. [I[puarHbpl MHOT00Opasust BEIECTB.

CoBpeMeHHbIE MPECTABIEHUS O CTPOEHUU TBEPBIX, )KUJIKUX U ra3000pa3HbIX BEILIECTB.

JemoncTrpanuu. 1. OOpa3ipl BEIIECTB MOJICKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHSL.
2. Bosronka noxa. 3. Monenu monekyn. 4. Kpucrammdeckue penieTku.

2.1.2. OcHOBHbIE 3AKOHOMEPHOCTH NMPOTEKAHNsI XUMUYecKuX peakuuii Kinaccupukanus
XMMHYECKMX peaKUMil 10 Pa3JIMYHBIM IpHU3HAKaM CcpaBHEHUS. ['OMOTreHHbIE U TeTepOreHHbIE
peakiuu.

Knaccudukanus mo 3Haky TtemioBoro 3¢ddekra. OOpaTumMbie W HEOOpAaTUMBIC PEAKIUU.
Karanutuueckue U HeKaTaTIUTHYECKHE peakuuu. Peaknuu ¢ u3MeHeHHEeM U 0e3 M3MEHEHHS
CTEMEHH OKUCJIEHUSI 3JIEMEHTOB B COCMHEHMSIX.

JHepreTuka XuMM4ecKux peakumii. TeroBoit s3pdext

XUMHUYECKON pEeaKIMK. DHIOTEPMUYECKHE U SK30TEPMHUUECKHE peakluu. TepMoXuMudyeckue
ypaBHeHus. TemnoTta oOpa3oBaHHUs BemiecTBa. 3akoH l'ecca M ClIeACTBHS W3 HEro. DHEPrus
CBSI3H.

[Tonsatne o BHyTpeHHeW sHepruu W HHTaIbNUU. [loHATHe 00 sHTponuu. Bropoi 3akoH
TepMmonHamMuku. @opmyia bosbimana.

Oueprus ['m60ca u KpUTEpUNU CaMOTIPOU3BOJILHOCTH XUMUYECKON PEAKIIHH.

Oo0patumblie peaknumu. Xumudeckoe paBHoBecue. Koncranta paBHoBecus. [lpuniun Jle
[laTense. PaBHOBECHBIE COCTOSIHMSA: YCTOHUMBOE, HEycCTOHuMBoe, Oe3pasnuyHoe. CmelieHne
XUMHUYECKOI0 PaBHOBECHS 10 IEHCTBUEM PA3INYHBIX (PAKTOPOB: KOHIIEHTPAIIMKU PEAreHTOB WIN
MPOJIYKTOB PEaKLIUM, JAaBIEHUs, TeMIiepaTyphl. Poiib cMellleHns paBHOBECHS B TEXHOJIOTUYECKHUX
IIpoLeCcCax.

CkopocTh XMMHYECKHX peaKlHii, e 3aBHUCHUMOCTh OT Pa3IUYHBIX (AKTOPOB: MPHUPOJIBI
pearupyromux BEIIeCTB, KOHLEHTPALMU pearupyromux BeHIeCTB, TeMIepaTypbl, HaIUuus
KaTajau3aTopa, IUIOIIAJM TOBEPXHOCTH pEarupyrouux BellecTB. Peakiuu TOMOTeHHbIE U
reTeporeHHble. DJIeMEeHTapHbIE PEaKIUu.

MexaHu3M peakiud. AKTUBUPOBAaHHBIH KOMIUIEKC (MEPEXOHOE COCTOSIHUE). 3aKOH
JNEUCTBYIOIUX Macc. KoHCTaHTa CKOpPOCTH peakiuu, €€ pa3MepHOCTb. CKOpPOCTh peakInH
panuoakTuBHOrO pacnana. [lepuox nomypacnana. Ilpasuno Baut-I'odda. [Tonstre 00 sneprun
aKTHUBALIUK M 00 PHEpreTHYecKoM npoduiie peakuuu. YpaBHeHue Appenuyca. Karanuzaropsl u
KaTajuu3. DHEpPrusl akTUBAllMU KaTAIU3UPYEMOM U HEKaTaIU3UpPyeMOW peakiuu. AKTUBHOCTb U
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CEJIEKTUBHOCTh KaTaluu3aTopa. [ OMOreHHBIN U reTeporeHHbIN Karaau3. [ OMOreHHsli KaTanus B
ra3oBoil Qase. Karanutuueckoe OKUCIIEHHE YrapHOIO raza B KOHBEPTEpaxX BBIXJIOIHBIX I'a30B B
aBTOMOOWIIAX. PoJb KaTan3aTopoB B IPUPO/IE U IPOMBILUIEHHOM IPOU3BOJICTBE.

depMeHThI Kak OMOJIOTMUECKUE KaTaau3aTophbl.

JemoncTpanuu. 1. DK30TepMHYECKME M HSHAOTEPMUYECKHE XUMHUYECKHE pPEAKIUH. 2.
TemuioBele ABJICHUS IPU PACTBOPEHUN CEPHOM KHUCIOTHI 1 AMMHAYHOU CEIUTPBI. 3. 3aBUCUMOCTh
CKOPOCTH p€aKkLMM OT IPUPOJIbl BEIIECTB HAa IPUMEPE B3aUMOAECUCTBUS PACTBOPOB PA3JIMYHBIX
KHACJIOT OJMHAKOBOM KOHLEHTPAlMM C OJMHAKOBBIMU KyCOYKaMM (IpaHyjJaMH) LUHKA U
OJINHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHusi, LIMHKA, >KEJI€3a) C PacTBOPOM COJISIHOMN
KUCIOTHL. 4. B3auMoneicTBre pacTBOPOB CEPHOM KUCIOTHI C PACTBOpPaMHU THOCYJIb(aTa HaTpus
pa3IMYHON KOHIEHTPALMK U TEMIEpATyphl. 5. 3aBUCUMOCTb II0JIOKEHUSI PABHOBECHS B CICTEME
OT TEMIIEPATYPHI.

JlabopaTopHusle onbIThI. 1. KaTanutuueckoe pasiioxkeHne NepoKCcrUIa BOJIOPOaA.

2.1.3. PacTBopbl CniocoObI BbIpaskeHUsI KOJIMYECTBEHHOI0 COCTaBa PacTBOPA: MaccoBas
JI0JI1 PAacTBOPEHHOI'O BeLIECTBA (IPOLIEHTHAs KOHLEHTpalus), MOJSpHas KOHLIEHTpaLMsl.
TutpoBanue.

PactBopenue kak gpusnko-xumuueckui npouecc. Kpucrammoruaparsl.

JucnepcHble cucteMsbl. Kommouansie pactBopsl. Mctunnble pactBopsl. JucnepcHas ¢aza u
mucniepcuorHast cpena. CycneHsum W SMylbeud. 3oy W rend. OnanectieHius. D¢dekt
Tunpans. Koarymsuus. Cenumentauus. Cunepesuc.

Peakuum B pacTrBopax 3/1eKTpPoJMTOB. KauecTBeHHBIE peakllMd HAa HOHBI B PacTBOpE.
KucnoTHo-ocHOBHBIE B3auMoJecTBUs B pacTBopax. AmdorepHocTb. MoHHOE Ipou3BeneHue
BO/BI. Bomopoaueiii mokazarens (pH) pactBopa. CwiibHble B cnabbie amekTponuThl. Pacuer pH
pPacTBOPOB CUJIBHBIX KUCIIOT U LIEIO0YEH.

KoncranTsl amcconuanuu  ci1adbIX  AJEKTPONUTOB. CBsi3b KOHCTAaHTBI M CTENCHU
qucconanuu. 3akoH pasBeaeHus OctBanbra. Peakuum uoHHOro o6mena. IlomHble u
COKpalllcHHbIE MOHHBIE ypaBHEHMs. l'maponus coned. I'maposn3 mo KaTHOHY, IO aHUOHY, IO
KaTHOHY U 10 aHUOHY. Peakuus cpelibl paCTBOPOB COJIEH: KUCIIOTHAs, IEI0YHAsl U HEUTpaJIbHAS.
[TonubIit HeoOpaTHMBI TuAponan3. [lomydyenue peakuueil TuApoIU3a OCHOBHBIX coell. [TonsTre
0 mnporosmutudeckord Teopun bpecrena—IJloypu. [lonstue o0 Teopum KHUCIOT M OCHOBAHMMI
JIptonca. 3HaueHue ruaponHu3a B OHMOJOTMYECKMX OOMEHHBIX Impoleccax. IIpumenenue
TUPOJIN3a B NPOMBINUIEHHOCTH. PaBHOBecHe MeXIy HaCBILIEHHBIM PAacTBOPOM U OCAIKOM.
[IpousBenenne pacTBOPUMOCTH.

Jemoncrpanuu. 1. OmpeneneHue KUCIOTHOCTH Cpeabl MPH  HOMOIIM HHAWKATOPOB.
2. Db dext Tungans. 3. O6pazoBaHHe KOMIUIEKCHBIX COCTUHEHUH MEPEXOTHBIX METAIIJIOB.

JlaGopatopuble onbiThl. 1. Peakiium wuonHoro o6meHa. 2. CBoicTBa  KOJUIOMJIHBIX
pactBopos. 3. 'uaposnus coneil. 4. [lonydueHune u CBOMCTBA KOMITJIEKCHBIX COSTUHEHUH.

2.1.4. OKHCINTEIBHO-BOCCTAHOBUTEJIbHBIE npoueccsl OxkucanTeJpHo-
BOCCTAHOBMTE/IbHbIE pPeaKUMU. TUnbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM.
Oxucnenne u BoccTaHOBIEHHE. OKHMCIUTENIN W BOCCTAHOBUTEIH. METOA 3JIEKTPOHHOTO U
AIIEKTPOHHO-MOHHOTO OanaHca. [loBeneHue BemiecTB B cCpegax € pasHbIM 3HaueHuem pH.
ITepmaHranar xaaus Kak OKUCIUTENb. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN B IIPUPO/IE,
IIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEAESITETbHOCTH OPraHU3MOB.

I'anbBaHm4yecknii jeMeHT (Ha mpuMepe saemeHTa JlaHuauid). XuMU4ecKHe HCTOYHHUKHU
TOKa: TaJIbBAHMYECKHUE DJIEMEHTbI, aKKyMYJSTOpPbl M TOIUIUBHBIE 3JeMeHThl. Dopma 3amucu
XUMHYECKOTO MCTOYHMKA ToKa. CTaHmapTHBIA BOJOpPOJAHBIM anekTpoxa. CraHmapTHBIN
AIIEKTPOIHBIN MOTEHINANl CUCTEMBI.

[TonsTHe 00 SIEKTPOABIDKYIIEH cHiIe peakiMu. DJISKTPOXUMHUECKUH psa HanpsHKeHUH
(aKTUBHOCTH) MeETaUIOB (psiA CTAaHAAPTHBIX BJEKTPOAHBIX MOTeHIManIoB). Hampasnenue
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.



DJIEKTPOJIM3 PACILIaBOB U BOJHBIX PAaCTBOPOB 3JIEKTPOJIUTOB (KUCIIOT, LIEIOYEN U COJIeH).
3akoHbl 3ekTposin3a. [IpakTueckoe NMPUMEHEHHE AJIEKTPOJM3a JUIsl MOJYyYEHHUs LIEIOYHBIX,
I1€JIOYHO3EMENBHBIX METAJNIOB U aJIIOMUHUS.

Koppo3us meTanios: cnoco0bl 3alIUThl METAJIJIOB OT KOPPO3HH.

JemoHncTpanuu. B3anmoseiicTBue mepmaHraHara Kaius C CyJlb()UTOM HATpPUs B Pa3HBIX
cpenax.

2.2. OCcHOBBI HEOPraHNYeCKOH XUMHUH

2.2.1. Knaccupukanuss ¥ HOMEHKJIATYpPa HEOPraHUYeCKUX coeluHeHMi Baxneimue
KJIACChl HEOPraHMYECKHX BEILECTB. DJEMEHTbl METaIbl M HEMETAUIbl U MX IO0JI0KEHHE B
[lepuoanueckoit cucreme. Kiaccupukanus U HOMEHKIATypa CIOKHBIX HEOPraHUYECKHX
COCIMHEHUH: OKCHUJIOB, THIPOKCUIOB, KUCIIOT U COJIeH. ['eHeTnueckas cBs3b MEXAY KilaccaMu
HEOpPraHMYeCKuX coeAuHeHu. aentuduxanms HeopraHn4eckux BEIIecTB U HOHOB.

KomnekcHsle coeauHeHns. (CocTaB KOMIUIEKCHOIO MOHA:  KOMILJIEKCOOOpPa30BaTeb,
nuranabl. KoopiMHAalMOHHOE YnCIIO0.

HomMmenkinatypa KOMIUIEKCHBIX COEIUHEHUN. 3HAU€HUE KOMIUIEKCHBIX coeauHeHuil. [lonstue
0 KOOPAMHALMOHHON XUMUH.

2.2.2. Hemertaaasl Bomopoa. [lonyuenne, pusnmueckue 1 XMMHYECKHE CBOWCTBA (PEaKIuy C
MeTalJlaMi U HEMeTaJUlaMH, BOCCTAHOBJIEHHME OKCHAOB U couseid). ['mapuasl. TormnuBHbIe
AJIEMEHTHI.

I'asorenbl. OOmas XxapakTepUCTHUKA 53JEMEHTOB TIJaBHOM mnoxarpymmsl  VII  rpymnmsl
®u3nyeckue CBOMCTBA MPOCTHIX BELIECTB. 3aKOHOMEPHOCTH M3MEHEHMSI OKHCIUTEIbHON
AKTUBHOCTH TaJIOTEHOB B COOTBETCTBHHM C UX IMOJIOKEHUEM B neproaudeckoii tadbnuue. [lopsgok
BBITECHEHUS TaJIOT€HOB U3 PACTBOPOB rajlOr€HUI0B. XJIOp — IOJyYEHUE B IPOMBIIUIEHHOCTH U
nabopaTtopuu, peakiuu ¢ MeTalylaMd W HeMeTaiiamu. BsaumopeiicTBue Xxjopa ¢ BOAOH U
pacTBopamu 1ienodei. llemHol MeXxaHW3M peakiuu B3aUMOJCHCTBHUS XJOpa C BOJOPOJIOM.
O06e33pakrBaHie TUTHEBOM BOJBI XJIOPOM. XpaHEHHE U TPAHCIOTUPOBKA xyopa. KucinopoaHsie
COEIMHEHUS XJI0pa. [ MIOXJIOPUTHI, XJIOPAThI U NEPXIIOPAThl KaK TUIINYHBIE OKUCIUTEINH.

Ocobennoctn xumuu  (ropa, Opoma u wuoxa. KauecTBeHHass peakuus Ha HO..
["anoreHoBoOpO/IbI  —  TOJY4YEHHE, KUCIOTHbIE UM  BOCCTAHOBUTEIbHBIE  CBOWCTBA.
Xnoposogopon. I'amoreHoBonopoaHbIE KHACIOTEI U uX cosnd. CojsHas KUCIOTa U €€ COJIN.
KauecTBeHHbIE peaklMyM Ha TaJOreHUA-UOHBL. [IpuMeHeHHe TrajJoreHoB W MX BaKHEHIIMX
COCIMHEHU.

JyieMeHThl MNOATPYyNNbI  KUcjaopoaa. OOmas XapakTepUCTHKA DJIEMEHTOB TJIAaBHOM
noarpynns!l VI rpynnel. ®@usnyeckne cBOMCTBa NpOCThIX BemiecTB. O30H KaK alIOTpOIHAs
Monupuxanus kuciaopoaa. [lonydenue ozona. OzoHaTopsl. O30H Kak okuciaurens. [lo3utuBHas
U HEeraTMBHas pPOJb O30Ha B OKpYyXKarolled cpene. BzamMopelicTBue 030Ha € alKEHaMHU.
CpaBHeHue CBOICTB 030Ha M Kuciopoaa. Boga m mepokcua BoJopo/ia Kak BOJOPOJHBIE
COEIMHEHUSI KHCIIOpOJa — CpaBHEHHME CBOMCTB. Ilepokcuna Bojopona Kak OKHUCIUTENb U
BoccTaHoBuTeNb. [lepokcuipl MeramoB. [lousTue 06 oprannyeckux nepoxcuaax. Cepa.

Annotponust  cepbl. DuU3MUECKHE U XUMHMYECKHE CBOWCTBA Cepbl (B3aUMOJCHCTBHE C
MeTaJlJlaMH, KHUCJIOPOJOM, BOJOPOJOM, pacTBOpaMH IIeJoueH, KHUCIOTaMHU-OKUCIUTEISIMU).
B3aumoneiictBue ceppl ¢ cynb(UTOM HaTpus ¢ o00pa3oBaHHMEM THOCYJb(dara HATPHSL.
CepoBofiopoi — TIOJNy4YE€HHE, KHUCJIOTHBIE W BOCCTAaHOBUTENbHBIE CBOUWCTBA. CynbQubI.
Hucynepan. Ilonstne o nonucynbuuax. CepHHCTBIM Tra3 Kak KUCJIOTHBIM  OKCHJ.
OxucnuTenbHble U BOCCTAHOBUTENIbHBIE CBOMCTBA cepHUCTOro rasza. [lomydyeHue cepHucCTOro
rasa B IPOMBIIUIEHHOCTH U JIAOOPaTOPUH.

Cepuucrass kucinora u ee conu. Cepubiii anrugpun. Cepnas xkucnorta. CpoiicTBa
KOHIIEHTPUPOBAHHOHN U pa30aBlieHHON CepHON KUCIOTHI. [leiicTBHEe KOHIIEHTPUPOBAHHOM CEpHOM
KHCJIOTHI Ha caxap, METaJllbl, HeMeTaJlIbl, CyabGuabl. Tepmuueckas yCTOWUYUBOCTD CyNIb(})aToB.
Kpucramnoruaparsl cynbdaroB meranioB. KauecTBeHHass peaklusi Ha CEpHYIO KHCIOTY U ee
COJIH.



DJieMeHThI MOArpynmnsbl a3ora. O0Imas XxapakTepuCcTUKa 3JIEMEHTOB TJIaBHOM MOArpymmsl V
rpynnbl. du3nyueckrne CBOMCTBA MPOCTHIX BEIIECTB.

A3or u ero coenuHenus. CTpoeHne MoJieKyibl a30Ta. OU3NYECKUE U XMMUYECKHE CBOMCTBA
azota. [lomydyenue a3ora B MpOMBINUIEHHOCTH U jaboparopuu. HuTpumbl. AMMHak — ero
nojy4yeHue, (GpusnuecKkue W XuMHUUEcKue cBoiicTBa. OCHOBHBIE CBOICTBAa BOJHBIX PacTBOPOB
amMMmuaka. AMMHaK Kak BOCCTaHOBHTENb. B3anMozeiicTBue aMMuaka ¢ akTUBHBIMH METaJlIaMHu.
Amun Hatpus, ero coiictBa. Conu ammonHusi. [loBenenue colsieit aMMOHHSI TIpU HarpeBaHUM.
KauectBennast peakuus Ha noH aMmMoHus. [Ipumenenue ammuaka. OKCUAbI a30Ta, UX TOJTyYEHHE
u coiicrBa. Okcup azora (I). Oxucnenue okcunaa azora (I1) kucnoponom. Iumepuzanus okcuia
azota (IV). Azotucras kuciota u ee coiau. HUTpUTHI Kak OKUCIUTEIN U BOCCTAHOBUTEIH.

A30oTHasg KuCIOTa — (PU3UYECKUE U XMMUYECKHE CBOMCTBA, MONXy4YeHHE. A30THAs KUCIIOTA
KaK OKHCIUTENb (OTHOIIEHHWE a30THOM KHCJIOTHI K MeTajulaM W HeMeTalulaM). 3aBUCHMOCTb
IIPOJYKTa BOCCTAHOBJIEHUS A30THOW KHMCJIOTHI OT aKTHUBHOCTH METajla U KOHLIEHTPAI[UU KUCIIOTHI.
[TonsiTre 0 KaTHOHE HUTPOHUSI.

OcOoOeHHOCTh B3aWMOJICHCTBHA MarHusi M Maprania ¢ pa30aBJICHHON a30THOH KHCIIOTOM.
HuTtpatel, ux ¢uznyeckue u XUMHYECKHE CBOICTBA (OKUCIUTENbHBIE CBOMCTBA M TepMUYECKas
YCTOMYMBOCTBH), IPUMEHEHHE.

®dochop u ero coemuHeHus. Astorponus ¢ocdopa. Dusznueckue cBoricTBa ocdopa.
Xumuuaeckue cBorucTBa Gocopa (peakuu ¢ KUCIOPOI0M, TaJoreHaMH, METaIJIaMH, CII0KHBIMU
BEIIECTBAMU-OKUCIUTENSAMH, MIenodamu). llomyyenne u mnpumenenue ¢docdopa. Xaopuabl
dochopa. Dochun. Dochunpr. Dochopueni anrunpua. OprodochopHas u meradochopHas
KHUCTIOTHI U uX conu. KadecTBeHHas peakius Ha optodocdatsl. Paznoxenue oprodochopHoit
kucinoTel. [Ipumenenue (ocopHOit KHCIOTH U ee cojeil. buomormveckas ponb ¢docdaros.
[MTupodochopuas kucmora u mupodocharer. Oxcun docdopa (I1), bochopucras kuciora u ee
comu. PochopHOBATUCTASI KUCIIOTA U €€ COJIH.

IMoarpynna yriepoaa. O01as XxapakTepuCcTHKa 3JIEMEHTOB TJIaBHOM moArpytisl [V rpynmnsr.

VYraepon. Amnorporusi yriaepona. CpaBHEHHE CTPOEHHS W CBOWCTB rpadura W anmasa.
OyiepeH Kak HOBas MOJEKyJsipHas Qopma yriaepoga. YTrojb: XHMHUYECKHE CBOWCTBA,
nojy4yeHue u npumenenue yris. Kapouasl. ['maponns kapOuma xanblus U KapOuIa aTfOMHHUS.
KapOunpl mepexomaHblX MeTamioB (kene3a, XpoMa U Jp.) Kak CBEPXIPOYHbIE MaTepUalbl.
CuHTe3-ra3 Kak 0CHOBa COBPEMEHHOI NMPOMBIIUIEHHOCTH. OKCHIBI YTIIepoa.

ONEKTPOHHOE CTPOEHME MOJEKYJIbl YrapHOrO Trasa. YTroidb U yrapHbli ra3 Kak
BOCCTaHOBUTENU. Peakius yrapHoro rasa c paciiaBamu Iuenouyedl. CuHTe3 (QopMHUATOB.
OOpa3oBaHue yrapHoro rasza IpH HENOJHOM CropaHud yris. buosjoruueckoe neiicTBue
yrapHoro rasa. [lony4yenue u npuMeHeHne yrapHoro rasa.

VYraekucnelii ra3: nojgydeHue, XMMUYECKHE CBOMCTBA (B3aUMOEHCTBUE YIIIEKUCIIOrO Tasa ¢
BOJIOH, Ill€JI0YaMH, MarHUEeM, MEePOKCHAAMU METAIJIOB). DJIEKTPOHHOE CTPOCHUE YTJIEKUCIIOrO
rasa. YrojpHass Kuciota U ee coinu. KapOoHaTel M T'MIpOKapOOHAThl: MX IOBEAECHUE MpU
HarpeBaHuu. KauecTBeHHas peakuus Ha KapOoHaT-moH. HaxoxneHue kapOOHAaTOB MarHusi u
KaJIbIMsl B TMPUPOJIE. KOPAIUIBL, )KEMUYT, H3BECTHSIKU (M3BECTKOBBIC TOPBI, KAPCTOBBIC MEIICPHI,
CTaJaKTUTBI U CTAIArMHUTBHI).

Kpemuuii. ®uznueckre 1 XUMHYECKUE CBONCTBA KPEMHMUSL.

Peakuuu ¢ yriaem, KuciaopoJaoM, XJIOpOM, MarHUeM, pacTBOPAMHU IIEJI0YEH, CEPOBOAOPOIOM.
Cunan — BoJopoHOe coequHeHne KpeMuus. Cunuuuael. [lonyyenre u npUMEeHEeHNe KPEMHUS.
Oxkcun xpemuus (IV), ero crpoenue, pusznyeckue 1 XUMUYECKUE CBOMCTBA, 3HAYEHHE B MPUPOJIE
U npuMmeHeHue. KpeMmHHMEBBIE KHUCIOTBI M MX coid. ['maponns cunukartoB. CuIMKaTHbIE
MHHEPAIBl — OCHOBA 36MHOM KOPBI. AJTFOMOCHJIMKATBHI.

Bop. Oxcun 6opa. bopnas xucnora u ee conu. bypa. Bomoponnsie coenunenus 6opa —
Oopansl. [Ipumenenne coequnenuii 6opa.

Baaropoanbie (MHepTHBIE) ra3pl. O01IIas XapaKTepPUCTHKA

aneMeHToB TnaBHOM mnoarpynnbl  VIII rpymmel. OcoO€HHOCTHM XMMHMYECKHUX CBOIMCTB.
[TpumeHeHue 61aropoIHBIX ra3oB.



Hemoncrpanuu. 1. I'openue Bomopoma. 2. Ilomywyenue xjopa (ombiT B mpobupke). 3.
OkucnuTeNnbHbIE CBOWCTBA pacTBOpa THmoxjoputa Hatpus. 4. OObITEl ¢ OpOMHON BOMOH. 5.
[InaBnenue cepol. 6. 'openue cepbl B Kuciopozae. 7. BzaumopeictBue xenesa ¢ cepoil. 8.
I'openue cepoogopona. 9. Ocaxnenue cyabdumoB. 10. CpoiicTBa cepHucroro raza. 11.
JlelficTBUE€ KOHIEHTPUPOBAHHOW CEpHOM KHUCIOTHI Ha Meab W caxaposdy. 12. PactBopenue
amMmMuaka B Boze. 13. OcHOBHbIE CBOICTBA pacTBopa ammuaka. 14. Karainurnueckoe okucieHue
amMmuaka. 15. Ilonyuenne okcunaa azora (II) u ero okucienue Ha Bozayxe. 16. [lefictBue a30THOM
KHCJIOTHI Ha Meb. 17. I'openue dochopa B kucinopone. 18. [Ipespamienue kpacuoro docdopa B
Oenblii M ero cBedeHue B TeMHOTe. 19. BaaumozeiictBue ¢ocdopHoro anruapuna ¢ Bogoi. 20.
OO6pa3ubl rpadura, anmasza, kpemHus. 21. ['openue yrapnoro rasa. 22. TymeHue mniaameHu
YTJIEKHUCIIBIM Ta30M. 23. PaznoxkeHue mpamopa.

JlaGoparopuble omnbiThbl. 1. Ilonydenuwe xmopa U u3ydyeHue ero cBoiicTB. 2. CBoiicTBa
xJopcoaepxkamux oroenuBarencii. 3. CBoiicTBa Opoma, noja u ux coiieil. 4. M3ydenue cBOHCTB
CEpHOM KHUCIIOTHI U ee cosieil. 5. M3ydyeHue cBOMCTB BOAHOTO pacTBopa aMMmuaka. 6. CBoiicTBa
cozeii ammonus. 7. KauecTBennas peaxiusi Ha kapOoHaT-uoH. §. VicnipiTaHne pacTBOpa CUIMKaTa
HaTpUs UHIUKATOpoM. 9. O3HaKoMIIeHHE ¢ 00pa3liaMy IPUPOIHBIX CHIIMKATOB.

2.2.3. Merauibl O6mmii 0030p 371eMeHTOB — MeTa/uIoB. CBONCTBAa IPOCTBIX BEIIECTB-
METaJIOB. ONEKTPOXUMUYECKUA  Psii  HANpPSOHKEHUH  METaJUIOoB. Merannnueckue
KPUCTAJINYECKHUE PEILIETKHU.

CmnaBel. XapakTepucTuka HauOoliee HW3BECTHBIX CIUIaBOB. llomydeHune M mIpuUMeHEHUE
METaJIJIOB.

Ileounbie MeTa/uIbl. OO0IIas XapaKTEPUCTUKA AJIEMEHTOB TJIaBHOW MOArpyHmsl | rpymmsl.
CBolicTBa 1IE€T0YHBIX METAIUIOB.

Pacnio3naBaHue KaTMOHOB JUTHUsSA, HaTpus W Kanusg. Harpuih u kanuii — mnpeactaBUTENU
LIEJIOYHBIX METAJUIOB. XapaKTepHble peakuuu HaTpus U Kauud. [lonydeHue IeI0oYHBIX
METaJIOB.

Oxkcuapl ¥ nepokcuibl Hatpus U Kanusi. CoeqHeHuss HaTpus U Kanust. Coyiu HaTpHs, Kajus,
UX 3Ha4YE€HHE B MPUPOJE W KU3HU yenoBeka. Coaa M €IKUl HaTp — BaKHEWILNE COECIUHEHUs
HaTpHSL.

bepuiumnii, Mmaruuii, meso4Ho3eMebHble MeTaLIbl. OO0IIasi XapaKTePUCTUKA AJIIEMEHTOB
rmaBHol moxarpynmnsl Il rpynmel.  bepwiumii, MarHuii, IIEJTOYHO3EMENBHBIE METALIBL.
AMdotepHocTh  OKcuma W ruApokcuaa  Oepuyums.  OKpacka  IUIAMEHH — COJISIMU
[IEJIOYHO3EMENbHBIX METaNIoB. Maruuii W KajibIMif, uX 0OIIas XapakTepHUCTHUKAa Ha OCHOBE
nonoxxeHuss B Ilepuommueckoin cucreme snemeHToB /[[. M. Menaeneesa u CTpoeHUsT aTOMOB.
[Tomydyenue, ¢uznueckrue U XUMHUYECKHE CBOWCTBA, MPUMEHEHWE MAarHus, Kajbllusi U WX
coennHeHUil. Conu MarHus U KajiblMs, UX 3HAUEHHE B IPUPOJE U JKU3HU uesoBeka. JKeCcTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHus. AloMuHuN. PactipocTpaneHHOCTh B IpUpoe, PU3nUecKue u
XUMHUYECKHE CBOMCTBA (OTHOIIEHUE K KHUCIOPOJY, TajJoreHaMm, pacTBOpaM KHUCIOT M IIeNoueH,
amomorepmusi). [Ipoussoacrso amomunus. [Ipumenenue amomMuaus. AMGOTEpHOCTb OKCUAA U
ruapokcuaa amomunua. Conu amomuHus. [loaHoe pasnoxeHue BOJOM colield allOMUHUSA CO
C1a0bIMM JIByXOCHOBHBIMM KHCJIOTaMHU. AJIOMHHAaThl B TBEpJOM BHUAE U B PacTBOpE.
KomMmmuiekcHble COeTMHEHUS ATFOMUHUA.

OsoBo u cBuHen. dusnmyeckue M XUMHYECKHE CBOMCTBa (pEakiMH C KHCIOPOJIOM,
kucinotamu), npumenenue. Conu onosa (1) u ceunna (11). CBUHIIOBBINM aKKyMYIISITOD.

Metannbl mo6ouHbIX moarpynm. OO6mas xapakTepucTuka nepexoanbix meramuio [—VIII
rpynin. OCOOEHHOCTH CTPOEHHMsI aTOMOB IEpPeXOAHbIX MeTamioB. OOmue ¢uszndyeckue u
XUMHYECKHE CBOWCTBA. [I[puMeHeHne MeTaloB.

XpoMm. ODusnyeckue CBOWCTBA Xpoma. XUMHYECKHE CBOHCTBA XpoMa (OTHOIICHHE K
BOJSIHOMY Tapy, KUCIOPOAY, XJIOpY, pacTBopaM KucioT). [lonydyeHue u nmpumMeHeHHe Xpoma.
Coenunenus xpoma. M3MeHeHUE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB, 1 THJPOKCUIOB XpOMa C POCTOM CTENEHU OKHUCIIeHUs. AMOTEepHbIE CBOMCTBA
okcuaa u rujapokcuna xpoma (II). Oxucnenue coneit xpoma (I1I) B xpomaTsi.
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B3aumMuble nepexoapl XpOMaToB U AUXPOMATOB. XPOMAThl U JTUXPOMATHI KaK OKHCIIUTEIU.
[Tonxoe pasmoxkenwe Bomoit comeir xpoma (1) co caabbiMu IBYXOCHOBHBIMH KHCIOTaMH.
KomruiekcHbie coeAMHEHUsT XpoMa.

Mapranen. ®usnyeckue cBoiicTBa Maprania. XMMUYECKHE CBOMCTBA MapraHiia (OTHOIICHHE
K KHUCIOpOJy, XJOpy, pactBopam kucinot). Ilonyuenune u npumenenue Mmaprasua. Okcun
mapranna (IV) kak okucnutens u karanuzarop. [lepmanranar kanust kak okuciauTenb. OKcua u
rugpoken Mapranmna (I1): monyuenue u cBoiicrBa. Coequnenust maprania (111). Manranar (V1)
Kanus 1 Manranat (V) Kaius, uxX NoTydeHue.

Kenezo. Haxoxaenue B mpupoje. 3HaueHHE xkKeje3a il opraHu3zMa yesoBeka. dusndeckue
CBOIicTBa kene3a. XUMHUYECKHE CBOWCTBA >Kene3a (B3aMMOICHCTBHE C KUCIOPOJOM, XJIOPOM,
CEepoid, yrieM, BOJAOU, KUCIOTaMU, PACTBOPAMHU COJICH).

CmnaBel xene3a ¢ yriepogom. I[lomyuenune u mpumeneHue sxeneza. CoenuHEHUS >Keresa.
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB THIPOKCHAA
xkenesa (II) u ruapokcuna sxenesa (I1I). Comm xenesa (II) u >xenesa (III). Meroasr mepeBoma
comeit xene3a (II) B comu xemesa (III) u obpatHo. IlomHOe pasznoxeHwe BOJIOH coleit
xkenesa (II1) co cmabbiMu TByXOCHOBHBIMH KHCTOTaMH. OKHUCIUTEIbHBIE CBOMCTBA COCIMHECHUMA
xenesa (III) B peakuusix ¢ BOCCTAHOBUTENSIMH (MOIUIOM, CEPOBOJOPOJIOM U  MEJBIO).
[{nanuIHBIE KOMIUIEKCHI Jkele3a. KauecTBeHHbIe peakiiuu Ha woHbl xene3a (I1) u (111).

®Depputhl, UX MOTYYCHUE U TPUMEHEHHE.

Menb. Haxoxnenue B npupoje. buonornyeckas ponb. @u3ndeckue 1 XUMUYECKUE CBONCTBA
(B3auMOJIEHiCTBUE C KHUCIIOPOAOM, XJIOPOM, CEpOM, KHUCIOTaMH-OKUCIUTENSAMHU, XJIOPUAOM
xenesa (111)). BzaumoseiicTBie Meau ¢ KOHIIEHTPHUPOBAHHBIMU COJISTHOM, OPOMOBOJIOPOTHON H
MOJIOBOJIOPOJHOM KUCIIOTaMu 0e3 moctyna Bo3ayxa. [lonydenue u npumenenue meau. Okcu u
rugpokcus meau (II). Comu memu (IT). Menubiii kymopoc. Ammuakatel meau (I) u memum (11).
[Tonyuyenue oxcuma memu (I) BoccranoBnenueM ruapokcuaa menu (II) rirokosoit. [lomyuenue
xnopuaa u noauaa meau (1).

Cepeopo. dusnueckue M XHMHUYECKHE CBOWCTBA (B3aUMOJIEHCTBHE C CEPOBOIOPOJIOM B
NPUCYTCTBUHM KUCJIOPOJa, KuUcIoTaMu-okuciutensimu). OcaxaeHue okcuga cepedpa mpu
JNEHCTBUM IIEJIOYM Ha CONMM cepebpa. AMMHakaThl cepedpa Kak OKucCiIuTeNnu. KadecTBeHHas
peakiusi Ha HOHBI cepedpa. [Ipumenenue cepedpa.

3os0T0. Pu3nyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE C XJOPOM, «IIAPCKOM
BOJIKOI»). 3o0moToxiopoBogopoaHas kucinoTa. ['mapokcun 3omota (III). Kommekcsr 3omorta.
CrniocoObl BbIAENIEHUS 30JI0Ta U3 30JJ0TOHOCHOH noposl. [IpuMenenue 30i0Ta.

Hunk. Ousznyeckue U XMMHUYECKHUE CBOMCTBA (B3aMMOICHCTBUE C TaIOT€HAMHU, KUCIOPOAOM,
cepoil, BOJOW, pacTBOpaMu KHUCJIOT U 1enoueit). IlonmydyeHne M mHpUMEHEHHE IUHKA.
AMdoTepHOCTH OKCH/IAa ¥ THAPOKCUIA IMHKA. BaxkHeime conu 1uHKa.

Pryrb. ®Dusnyeckre W XuUMHUYECKHE (B3aMMOAEHCTBHE C KHCIOPOJIOM, CEPO, XJIOpOM,
KHCIIOTAMH-OKHCIIUTEIISIMKA) CBOMCTBA. [loMydeHne W NPUMEHEHHE PTYTH. AMalbraMbl —
crutael pryTH ¢ Metasiamu. Okcun prytu (I1), ero monydenue.

Xnopua u nomun prytu (l1).

Jemoncrpanuu. 1. Komtekuust metamios. 2. Komnekuus munepanoB u pya. 3. Komnekuus
«Keneso u ero crasb». 4. OKpaniMBaHuE MIAMEHU COJIIMM IIEJIOYHBIX U IIETIOYHO3EMENTbHBIX
MeTauioB. 5. B3ammopneiicTBue HaTpus ¢ BoAoW. 6. BzammonelcTBue Kaibllus C BOJOM. 7.
Komnekuuss «Amomunuit». 8. IlnaBnenue amomunus. 9. B3aumopeiicTBue amoMHUHUSL CO
nienousto. 10. Amomorepmust. 11. B3aumopeiictBue Xxpoma ¢ COJNSIHONW KUCIIOTON Oe3 jocTymna
Bo3nyxa. 12. Ocaxnenue rugpokcuaa xpoma (II1) u okucinenue ero nepokcuaoMm Bogopoaa. 13.
Paznoxxenune nuxpomara ammonus. 14. PasnmoxkeHue mnepokcuja BOJOPOJAA MO JEHCTBUEM
nuokcusa mapranua. 15. Ocaxaenue rugpokcuaa sxenesa (1) u okucinenue ero Ha Bo3ayxe. 16.
Brinenenne cepedpa u3 ero coJieil 1eHCTBUEM MEJIH.

JlabopaTropHble onbIThl. 1. OKpalliiBaHue MIAMEHH COCTUHEHUSAMH IIEJTOYHBIX METAJIJIOB. 2.
O3HakoMJIeHHE C MUHEpAJIaMH W BAXXHEHIIMMH COCIWHEHUSMH IIMEJIOYHBIX METauioB. 3.
CBoiicTBa COEIMHEHMI 1IETOUHBIX METAIIOB. 4. OKpacka MJIaMeHHU COJIIMH IIeTOYHO3EMENTbHBIX
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MmeramaoB. 14. CBolicTBa MaraHust U ero coenudeHuil. 15. CBolicTBa coeqnHEHUN KalbHus. 16.
Kectkocte Boapl. 17. CpoiictBa amoMuuusg. 18. CpoiicTBa coenUHEHHM aaroMUHUS. 19.
CaolicTBa 0510Ba, cBUHIA U uX coeauHeHuid. 20. CpoiicTBa coenuHeHuil xpoma. 21. CpolicTBa
MapraHiia u ero coeauHeHuil. 22. M3yuenue MuHepasioB xeiesa. 23. CpoiicTBa xenesa. 24.
CBolicTBa MeJiH, €€ CINIABOB M coeauHeHUM. 25, CBOMCTBAa IIMHKA U €r0 COSIUHCHUM,

2.3. OCHOBBI OPraHUYeCKOl XUMHHU

2.3.1. OcHOBHBIC NOHATHA OpraHuyecko xumuu IlosiBieHHe U pa3BUTUE OPraHUYECKON
XUMUHU Kak Hayku. [IpeaMer u 3a1aum opraHmdeckoil XumMuu. MecTto u 3HauyeHUuEe OPraHudeCcKou
XUMHH B CUCTEME €CTECTBEHHBIX HayK.

B3auMoCBsA3b HEOPraHNMYECKUX U OPraHUYECKUX BELIECTB.

OcoOeHHOCTH OpraHMYecKux BemecTB. [IpHuuHBI MHOTOOOpa3us OpPraHUYECKHUX BEILIECTB.
Oprannyeckue BelecTBa B IpUpoe. YTIEPOIHbIN CKEJIET OPraHMuYE€CKOW MOJIEKYJIbl, €r0 THIIbL:
UKJIMYecKHe, anukindeckue. KapOomukinyeckne u reTeponuKindeckie ckenetsl. KpatHoctsb
XUMHUYECKON CBSI3U (BHUbI CBA3€H B MOJIEKYJIaX OPraHUYECKUX BELIECTB: OAMHAPHBIC, IBOWHBIE,
TpOliHbIE). MI3MEHEHNE SHEPTUH CBSI3EH MEXAY aTOMaMH yriepoja IpU yBEIUMYEHUU KPaTHOCTU
cBs3u. HaceplllleHHbIE U HEHACBIILIEHHbBIE COCIMHEHMUS.

DNEKTPOHHOE CTPOECHHWE M XHMMHUYECKHE CBSI3M aToMma yriepona. ['mOpuauszanus aTOMHBIX
opOuTanei, ee TUIMBI Ui OPraHMYECKUX coenuHeHuid: SP3, Sp2, sp. OOpa3zoBaHue 7- U O-CBSA3CH
B MOJIEKYyJlaX OpraHMYeCKHUX coequHeHui. [IpocTpaHCTBEHHOE CTPOEHHE OpPraHUYECKUX
COEIMHEHUI.

XHMMHYECKOE CTPOECHHUE KaK IMOpPAJOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XMMHMUYECKOIO CTPOCHMS OpPraHMYECKHX
coenueHuit A. M. BytnepoBa. 3aBHCHMOCTh CBOMCTB BEHIECTB OT XHMHUYECKOTO CTPOCHUS
monekyn. CtpykrypHas gopmyrna. M3omepus u uzomepsl. CTpyKTypHasi U MPOCTPAHCTBEHHAs
nsomepus. Mzomepus yriepoasnoro ckenera. Mzomepus nonoxenus. MexkiiaccoBas U30Mepusl.
Bugelr npocrpanctBeHHOM u3zomepun. OnTtuueckas u30Mepus. ACHMMETPUYECKHH aToOM
yraepoaa. OnTuueckue aHTUMOAbl. XHUPaIbHOCTb. XUpAIbHbIE U aXHUpaIbHbIE MOJEKYJIbL.
['eomeTpuyeckas uzomepus (IIUC-, TPAHC-U3OMEPHUS).

OU3NKO-XUMHUYECKUE METOJbl HCCIIEIOBAHUS CTPOEHHMSI M PEaKUHOHHOW CIOCOOHOCTH
OpPraHUYECKUX COETUHEHUI.

Crnexrpockonust AIMP, macc-ciekTpomeTpus, HHGpaKpacHas CHEKTPOCKOIHS.

ONEKTPOHHOE CTPOCHHME OPraHMYECKUX BEIIECTB. B3auMHOE BIMAHME aTOMOB W TIpYMNI
aTOMOB. DeKTpoHHbIE 3P deKxThl. MHaykTuBHBIN 1 Me3oMepHbIi 3¢ dexTrl. Ipencrasnenne o
pE30HaHCe.

Knaccudukanus oprannyeckux BemiecTB. OCHOBHBIE KJIACChl OPraHUYECKUX COEIUHEHUI.
[TpuHIMnIs! KIaccuUKaum opraHudeckux coequHeHnil. [TonaTtue o GyHKIMOHATIBHOM IpyTIe.
Knaccudukanus opraHMYecKUX COEAMHEHMH IO (QYHKIMOHAIbHBIM TpymnnaM. ['omosorus.
I"'omosoru. I'omonorudeckas pa3HOCTh. [ 'OMONIOrMuecKue psiibl.

Homenknarypa opranudeckux BemiecTB. MexxayHapo/iHas (CUCTeMaTHyecKas) HOMEHKIJIaTypa
OpPraHMYeCKHX BEIECTB U MPUHIMUIIBI 00pa30BaHUs Ha3BaHUN OPraHUYECKUX COeTUHEHUH.

PanmonansHast HoMeHKIaTypa.

Knaccugukaius 1 0co6€HHOCTH OpraHMYECKUX PeakLuil.

CniocoObl 3amucedt peakuuid B opraHudeckor xumuu. Cxema W ypaBHEHHE. Y CIOBUSA
npoBesneHus peakuuil. Knaccudukanus peakuuii OpraHM4ecKUX BEIIECTB MO CTPYKTYPHOMY
MpU3HAKY: 3aMellleHne, MPUCcoeIMHeHue, oTienaeHne. Peakunonnsie neHTpsol. [lepBonayanbHbie
NOHATHS O TUHNAX M MEXaHM3MaX OpraHW4YecKuX peaknuil. l'omonmuTuueckuii U
TETEPOTUTUYCCKAN Pa3pblB  KOBAJEHTHOM XHUMHYECKOW CBsi3u. CBOOOTHOPAIUKATBHBIA |
MOHHBIA MeXaHM3MbI peakiuu. [IoHsATHEe 0 CBOOOAHOM paaukaie, Hykieoduie, nekTpoduie,
KapOokaTroHe U kapbaHnoHe. O003HaYeHHE HOHHBIX PeaKlUui B OPraHUYECKON XUMUH.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLUU B OpraHWdYeckod Xumuu. WaeHtuduxarms
OpraHMYECKUX COeAMHEHUMN. ['eHeTnueckas cBsi3b MEXKIy KlaccaMy OPraHMYECKUX COECIUHEHHH.

JemoHcTpanuu. Mosieny OpraHn4eckKux MOJIEKYI.
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2.3.2. YriaeBoaopoabl

AJIKaHbl. OJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl MeTaHa. Sp3-
['ubpuau3anus opoburaneir aTomoB yriepoaa. ['omonoruueckuii psg u obmas popmysa aaKaHOB.
Cucremarnyeckass HOMEHKJATypa ajlkaHOB M paJuKaioB. M3omepus yriepogHOro ckenera
ankaHoB. [lonsiTue o KoHpopMaIHIX.

dusnueckue CBOMCTBAa AaJKAaHOB. 3aKOHOMEPHOCTHM H3MEHEHHMs] (PU3MUYECKHX CBOMCTB.
XVUMHUYECKHME  CBOMCTBA  AJKAaHOB: TaJOr€HUPOBAaHUE, HUTPOBAHUE, JAECTUAPUPOBAHUE,
TEPMUYECKOE pa3jiokeHHue (MUPOJM3), TOPEHUE KaK OJUH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B
IPOMBIIIICHHOCTH U OBITY, KaTaIUTUYECKOE OKHUCICHHE, KPEKUHT KaK CIOCOOBI MOTyYCHHUS
BOXHEHIIUX COEJAMHEHUM B OPraHMYECKOM CHHTE3€, M30MepHu3alys Kak crnocol MOoJydeHus
BBICOKOCOPTHOTO O€H3MHAa. MeXaHu3M peaklUuu CBOOOJHOPAJUKAIBHOTO 3aMelleHus (Ha
npUMepe XJOpUpoBaHUs MerTaHa). CHHTETHYECKHE CIIOCOObI IOJy4eHMs alKaHOB. MeTombl
MOJIYYeHUS] aJIKaHOB M3 AJIKWJITaJoreHu]I0B (peakiusi Bropia), nekapOOKCUIMpOBaHUEM COJeH
KapOOHOBBIX KHUCIIOT U 3JIEKTPOJIM30M PacTBOPOB cojiel KapOOHOBBIX KucioT. Haxoxnenue
QJIKAaHOB B IIPUPOJE U IPUMEHEHNE AJIKAHOB.

Hukaoankanbl. CTpoeHue MOJEKy1 LMKIOaTKaHOB. OOmas ¢opMmyna LHUKIOATIKAHOB.
Homenknarypa  nukinoankaHoB.  M3omepuss — IUKIOAIKaHOB:  YIJIEPOJHOTO  CKEJETa,
MEXXKJIaCCOBasi, MPOCTPAHCTBEHHAs (LUC-TpaHc-u3oMepust). HanpsokeHHble M HEHanpsKEHHbIE
ukibl. Crnenuguka CBOWCTB IUKIOATKAHOB C MaJIbIM pa3MepOM LUKJIA. XUMUYECKUE CBOMCTBA
LUKJIONPOIAaHA: TOPEHUE, PEaKLIUU IPUCOETUHEHUS (THAPUPOBAHKE, IPUCOEANHEHUE raJION€HOB,
raJIor€HOBOJIOPO/IOB, BOJbI) M LMKIOTNEKCaHA: TOPEHUE, PEAKIUH DPATUKAIBLHOTO 3aMEIleHUs
(xnopupoBanue, HUTpoBaHue). IloaydyeHne HUKI0aIKaHOB U3 AJIKAHOB M JUTaJION€HAIKaHOB.

AJIKeHbI. DJEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY/Ibl OTHICHA. SP°-
['mbpuam3anus opOurtaneld aToMoB yriepoaa. 7- U 0-CBs3u. ['omonorndeckuii psig u oOmias
¢dopmyna ankeHoB. Homenknarypa aiikeHOB. IM3oMepusi ajakeHOB: YIJIEPOAHOIO CKEJIETa,
IOJIOKEHUS KPaTHOM CBA3M, NPOCTPAHCTBEHHAasl (reMeTpuyeckas H30MepHs, WM LHC-TpaHC-
nu3zomepust), Mexkiaccoasi. dusnueckre CBONCTBA aIKEHOB. XMMHUYECKHE CBOMCTBA aJIKEHOB.
Peakiun  3nekTpoUIbHOTO MPHCOEIMHEHHMS KakK CHoco0 NOoJdydeHUs (YHKLIHOHAIBHBIX
IIPOM3BOJHBIX YIJIEBOAOPOJOB: THJIPHUPOBAHUE, TaJOr€HUPOBAHME, T'MIPOTaJOreHUpOBa-HUE,
rUJpaTanyusl ajJkeHoB. MexaHHu3M 3JeKTpO(UIBLHOrO MNPUCOEAMHEHUS K ankeHam. [IpaBuio
MapkoBHMKOBA U €ro OOBSICHEHHWE C TOYKM 3pEHHUs DJEKTPOHHOM Teopuu. PanukanbHoe
pUCOEeIUHEHnE OpOMOBOJOpOJa K alkeHaM B MPUCYTCTBUM Iepekuceld. Bsaumoneiictue
aJIKEHOB ¢ OpOMOM M XJIOPOM B Ta30BOH (ha3ze MpH BBICOKOH TemrepaType WM Ha CBETY.
OkwcrieHre aJKeHOB: TOPEHUE, OKUCIICHNE KUCIOPOIOM B MPUCYTCTBUH XiopuaoB nawtaaus (11)
u Mmenu (II) (Bakep-mporiecc), OKHMCIEHHE KHCIOPOJIOM B TMPUCYTCTBUU cepedpa, OKUCTIECHUE
rOpsSYMM IOJKHUCIEHHBIM PAacTBOPOM II€pMaHIaHaTa Kajus, OKUCIECHHE IEPMAHIaHATOM Kallus
(peakuus Baruepa), o3oHupoBaHue. KauecTBeHHblE peakUuud Ha JBOWHYIO  CBS3b.
[TpomblmieHHble U Ja0opaTOpHbIE CHOCOOBI TOJyuyeHHsl ajnkeHoB. IlomydeHue aKkeHOB
JETUIpUPOBAHUEM aJKAHOB; peaKIMeW AIMMHUHHUPOBAHMS W3 CIHUPTOB, TIaJOr€HAIKaHOB,
quranoreHanka”oB. Ilpasumo 3aiineBa. [lomumepusanus ankeHoB. [lonmmmepusanus Ha
karanu3aropax Llurnepa—Harra. [lonusTHneH Kak KpyIMHOTOHHAKHBIN IMPOJYKT XUMHUYECKOTO
npou3BojicTBa. [IpuMeHeHne alkeHOB (ITUIIEH U TPOTUJIEH).

Auaxkaauenbl. Knaccugukanus ankajaueHoB MO0 B3aUMHOMY PacIoIOKEHUIO KPaTHBIX CBSI3el
B MoJekyne. OcoOEHHOCTH 3JEKTPOHHOTO M IPOCTPAHCTBEHHOTO CTPOEHHS COMPSIKEHHBIX
ankaaueHoB. OOmas dopmyna ankagueHoB. HomenknaTypa u  u30Mepusi alKaJHEHOB.
®u3nyecKkue CBOWCTBA aJIKaJHEHOB.

XYUMHYEeCKHEe  CBOWCTBAa  QlKaJMEHOB:  peakUuu  TMpUcoeiuHeHus  (TUIpUpOBaHUE,
raJloreHUpOBaHue), TopeHuss u mnonmumepuzarmu. 1,2- u 1,4-Ilpucoenunenue. Ilomydenue
ankagueHoB. CuHTe3 OyramumeHa w3 OyraHa u dstaHona. [lomumepusarus. Kayuyku. Bxman
C. B.JlebeneBa B moyiyueHHE CHHTETHYECKOro Kayuyyka. BynmkaHuzamus kaydykoB. PesuHa.
MHuoroo6pasue BUJI0B CHHTETUYECKUX KaydyKOB, UX CBOMCTBA U IPUMEHEHHUE.
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AJIKMHBI. DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl alleTHIeHa. SP-
['ubpumuzanms opOutaneit aromMoB yriiepona. ['oMonormyeckuit psim u obOmas dopmysa
ankuHoB. Homenkiarypa ankuHoB. M3oMepusi aakWHOB: YIJIEPOJHOIO CKeJe-Ta, IMOJOKEHUS
KpaTHOM CBSI3U, MExXKiaccoBass. PuU3MUECKUE CBOWCTBA AJIKMHOB. XHMHYECKHE CBOMCTBA
QIKUHOB. Peakium npucOeNMHEHUs KaK CIOCO0 TOMy4YeHHS MOJUMEPOB M JIPYTHX IOJE3HBIX
npoAykToB. ['mapupoBanue. Peakuuu nmpucoeqUHEHHs TaJOT€HOB, rajloreHOBOAOPOIO0B, BOIBI.
Tpumepusanusd u auMepusanus anerwieHa. Peakuuu 3amemenus. KucnorHele cBoiicTBa
AJIKMHOB C KOHIIEBOM TPOMHOM CBSI3bI0. ALICTHIICHUIBI.

B3aumoneiicTBue aneTusieHU0B C TaloreHalkaHamu. [openue aneruineHa. OxucieHue
QIKUHOB pacTBOPOM IMepMaHraHara kanus. [lodydeHuwe aneTwieHa NHPOJIM30M METaHAa U
KapOuIHBIM MeTO oM. CHHTE3 QIKMHOB aJTKUIMPOBAHUEM alleTUIIH]IOB.

[Ipumenenue aneruieHa. [opeHue aineTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATypHOTO
MJIaMEHU JJIsl CBApKU U PE3KHU METAJIJIOB.

Apenbl. Vctopus otkpeiTusi O6eH3ona. [lonsarue o6 apomatmuyHoctu. [IpaBuio Xrokkers.
HebGenzounnbsie apomatnueckue cucreMbl. COBpEMEHHbBIE IPEACTABICHUS 00 3JEKTPOHHOM U
MIPOCTPAHCTBEHHOM cTpoeHuu Oenzona. Obmas dopmyna ape-HOB. M3omepus U HOMEHKIATypa
roMoJIoroB OeH3oia. M3oMepus nru3aMeneHHbIX OCH30I0B HA TpUMepe KCHII0JIOB. Dusnueckue
CBOiicTBa OeH30Ma. XuMHUYECKHe CBoicTBa OeH3omna. Peakiuu 3amenieHuss B OCH30JIbHOM sIpe
(onekTpouabHOE  3aMEIICHUE): raJIoreHUPOBAHHUE, HUTPOBAHUE, AIKUJIUPOBAHUE,
alIIMpoOBaHue, cynbpupoBaHue. MexaHu3M peakiuu 3eKTPoPHILHOTO 3aMenieHus. Peakuuun
MPUCOCIUHEHHUST K OeH30Jy (TMIpPUpPOBAHHE, TaJOT€HUpPOBAaHUE (XJIOPUPOBAHHME HA CBETY)).
Peakuust ropenus. OcoOEHHOCTH XMMHUYECKHUX CBOWCTB aJIKMJIOEH30JIOB HA MPHMEpE TOIYoJa.
B3aumHoe BiusHHE aTOMOB B MOJEKyse Toiyosa. [IpaBuia opueHTaluu 3aMecTUTeNield B
peakiusx 3aMelIeHHs, COIJIaCOBAaHHAs W HECOTJacOBaHHAs OpHUEHTalusd. XJIOPUPOBAHHE
tonmyona. OKHCICHHE aJKWIOSH30JI0B pPAacTBOPOM I€pPMaHTaHaTa Kajus. | anmoreHupoBaHHE
ankuiOeH3010B B OOKOBYIO 1enb. HutpoBanue HuTpobOenszona. Ilomyuenme OeHzona u ero
romoJioroB. [lpumenenue romosoroB Oen3ona. I[loHsTHE O MOMU-SAEPHBIX apeHax, HUX
dbuznonornueckoe 1eHCTBUE Ha OPraHU3M YelIOBEKa.

I'eneTnueckasi CBA3b MeK1Y Pa3IUYHBIMHU KJIACCAMHU yIJIe-

B0J0p0oa0B. KauecTBeHHbIEC peaKIMK HAa HEMPEIEIbHbBIE YTIIEBOAOPO/IbI.

I'anoreHonpon3Bo/iHbIe YI1€BOA0OPOA0OB. DIEKTPOHHOE

CTPOCHHE TaJOr€HONPOU3BOJIHBIX YIIE€BOAOPOAOB. Peakuuu 3amelieHus rajoreHa Ha
TUAPOKCHII, HUTPOTPYIITY, IHUAHOTPYIIY, aMUHOTrpynmy. JleficTBue Ha rajioreHNpON3BOIHBIC
BOJHOTO U CIUPTOBOTO pacTBopa mienodn. CpaBHEHHE pPEaKIMOHHOW CIOCOOHOCTH aJKWII-,
BUHWI-, (PeHWI- U OEH3WIrajJoreHua0B. B3auMojeicTBUe AWraJoreHaJkaHOB C MarHueMm u
uuHKOM. [IoHATHE O MEeTamI0OpraHuYecKUX COEIMHEHUSIX. MarHuiOpraHnuecKue COECIUHEHHUS.
PeaxtuB ['punbsipa. Mcnonas30BaHue rajJoreHONPOU3BOAHBIX B OBITY, TEXHUKE M B CHHTE3E.

JemoncTpanun. 1. CoctaBneHue Mojienell MOJIEKy ajlkaHoB. 2. bpoMupoBaHue rekcaHa Ha
ceery. 3. ['openne MeraHa, sTuiIeHa, anetuieHa. 4. OTHOIIEHHE METaHa, STUIEHA, alleTUIeHa U
OeH30lla K pacTBOpaM MepMaHraHata Kauus U OpomHoi Boje. 5. [lonydyeHue aTuneHa peaxkiuei
Jnerujparauuu stanona. 6. [lonydyenue aneruneHna ruipoau3oM kapouaa kansius. 7. Okucienue
TOJIyOJIa pPAcTBOpOM mnepMaHraHata kaiaus. §. IlomydeHue cTupona aenonumepusanuen
MOJIMCTUPOJIA U UCTIBITAHUE €r0 OTHOIIEHHUS K pacTBOPY MepMaHraHaTa Kajusl.

2.3.3. Kucaopoacoaep:kamue opranuyeckue coenmnenuss Cnuprtbel. Knaccudukanus,
HOMEHKJIaTypa M W30MEpHUs CHUPTOB. ['omMomormueckuii psg u obmias Gopmyina NpeaeTbHBIX
O/JIHOATOMHBIX COUPTOB. @DU3MUECKHE CBOMCTBA MPEAENbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHast cBsI3b MEXIy MOJIEKYJaMH W €€ BIUSHHUE Ha (U3MUYECKHE CBOWCTBA CIUPTOB.
XUMHUYECKUE CBOMCTBA CIIUPTOB: KUCIOTHBIE CBOWCTBA (B3aUMOCHCTBHE C HATPHUEM KaK CIIoco0
YCTAaHOBJICHUS] HAJMYUSI THUAPOKCOTPYIIIBI); PEaKIMH 3aMEIICHUs] THAPOKCUILHON TPYIIbI Ha
TaJIoOTeH KakK CMoco0 TOMY4YeHHUsS PAacTBOPHUTENEH; MEKMOICKYISpHAs U BHYTPUMOJICKYJISIpHAS
Jeruaparanus,; oOpa3oBaHHE CIIOXKHBIX J(PUPOB C HEOPraHUYECKUMH W OPTaHHYECKUMHU
KHCIIOTaMU; TOpHHE; okuciaeHne okcuaom menu (1), moaKucieHHbBIM pacTBOPOM MEepMaHTaHaTa
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KaJlusi, XpOMOBOM CMECHIO; PEaKLMM YII€BOJOPOAHOro paaukana. CpaBHEHHE pEaKLMOHHOU
CIIOCOOHOCTH TEPBUYHBIX, BTOPUYHBIX M TPETHUHBIX OJHOATOMHBIX CHUPTOB B peaKUUu
3aMerieHus. AnKorosatel. [maponus, ankuwimpoBaHHE (CHHTE3 MPOCTHIX 3(PHUPOB 1O
Buinbsimcony). Ddupsr hochopHbIx KucioT. Posib MOHO-, A1- 1 TpudochaToB B OMOXUMHYECKUX
npoueccax. [IpomblnuieHHBIM cuHTE3 MeTaHoida. [lonydeHue 3TaHona: peakuus OpoKeHUs
[JIIOKO3bI, TruapaTtanus HTwieHa. [Ipumenenue MeraHona u dtaHoia. Ddusmonormueckoe
JEICTBME METaHOJIa U JTaHOJa Ha OpraHU3M 4YeJoBeKa. MHOIrOaTOMHBIE CIIUPTHI.
OTUJICHIIIMKONIb U TIUIEPUH KaK MPEACTaBUTEIHN MPEAeSbHBIX MHOTOAaTOMHBIX CHUPTOB, HX
¢du3nueckrue U XMMHUYECKHe CBoWcTBa. KauecTBeHHast peakiysi HA MHOTOAaTOMHBIE CITUPTHI U €e
INPUMEHEHHE [UIsl paclo3HaBaHUS TIIMIEPUHA B COCTaBE KOCMETHYeCKHX cpeactB. CHHTE3
JUOKCaHa U3 OJTWIEHITMKONA. TOKCHMYHOCTh 3TuUieHrauKosd. llpakruueckoe npuMeHeHHe
STUJICHIJIUKOJIS U TJIHIIEpUHA.

IIpocthie 3¢pupbl Kak H30MEPHI IPEAEIbHBIX OJHOATOMHBIX cHUPTOB. CpaBHEHHE HX
bu3NYECKUX M XUMHUYECKHX CBOICTB cO cnupTraMu. Peakius paciierjieHus: IpocThiX 3(QHUpoB
1010Bo0pooM. [Iepokcuabl mpocThiX 3(hUPOB, MEPHI MPEIOCTOPOKHOCTH MPU pabOTe ¢ HUMH.

®enoubl. CTpoeHue, U30MepHsl 1 HOMEHKJIATypa (heHooB.

B3anMHoe BiusiHHE aTOMOB B Mojekyie Qenona. dOu3mueckue W XMMHYECKHE CBOMCTBA
denona u kpesonoB. KucnorHele cBoiicTBa ()eHOJIOB B CPaBHEHUH CO CIIUPTAMH: PEAKIHH C
HATpUeM, THAPOKCUIOM HaTpusl. Peakiun 3amerieHust B OEH30IbHOM KOJIbIIE (TaJIOTEHUPOBAHHE
(bpomupoBanue), HuTpoBanue). IIpocteie 3¢upbr  denomnoB. Oxucienue  (HeHONOB.
KauectBennsie peakun Ha ¢peHol. [lonyuenue penona. [Ipumenenne denoa.

KapGonuibHble coeauHeHUsi. ATbACTUAB U KETOHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE KapOOHWIBHOM TpYIIbI, €€ MOJSIPHOCTh U mossipuzyemMocTs. Kiaccudukanus
anpieruioB U KeToHoB. CTpoeHue TMpenenbHbIX —albJeruI0B. [ OMOJOTHYECKH psl,
HOMEHKJIaTypa, MW30MEpHUsl MpeAeNbHbIX anpiernoB. CTpoeHHe MOJEKyJbl —aleTOHa.
['omonoruyeckuit psii, HOMEHKJIATypa W H30MepHsi KeToHOB. OOmas (opmyna MnpeaenbHbIX
anbleruioB U KeroHoB. dusuueckue cBoicTBa (opMaibAeruia, aleTanblIeruaa, aneToHa.
[TonsiTe O KETO-€HOJIBHOW TAayTOMEpUU KapOOHUIIBHBIX COCOUHEHHH. XHUMHUYECKHE CBONCTBA
NpeJeNbHBIX AIBJETHAOB U KETOHOB. MEXaHW3M peakluu HYKJICO(PHIFHOTO MPUCOSAUHEHHS 110
KapOOHWIbHOM rpymnme. Peakuuu mnpucOeIUHEHHsS BOJABI, CIHPTOB, IIMAHOBOAOPOJA
u rugpocynbspurta Hatpus. [lomyuenue aneraneit u keraiei.

CpaBHEHHE peaKkIIMOHHON CIIOCOOHOCTHU aJbJIETHI0B U KETOHOB B PEAKIUSAX MPUCOEAUHEHUS.
Peakuuu 3aMenieHusi aToMOB BOJIOpO/A HpU YIVIEPOJHOM aToMe Ha ranoreH. [lonumepuszanus
dopmanbaeruga u anerainpaeruga. CHHTE3 CIOUPTOB B3aWMOJCUCTBHEM KapOOHUIBHBIX
coenuHeHU ¢ peakTuBoM ['pusbsipa. OkucieHne KapOOHWIBHBIX coeauHeHuil. OcoOeHHOCTH
peakuuu okMciaeHUs auneroHa. CpaBHEHUE OKHMCIEHHUS albJETHI0B U KETOHOB. ['MIpupoBaHHE.
BoccranoBnenne kapOOHWIJIBHBIX COEQMHEHMH B cUpThl. KadecTBeHHblE peakuu Ha
QIBJETUAHYIO TPYIIy (peakius «cepeOpsSHOro 3epKana», B3aUMOAECHUCTBUE C THIAPOKCHIOM
memu (I1)).  AnbIoTBHO-KPOTOHOBAsE KOHJEHCAIMS albJICTUI0B U KeTOHOB. (OcoOeHHOCTH
dopmanbaeruaa. [lomydeHue mpeaeNbHBIX albJETHIOB: OKUCICHHE CIHUPTOB, TUApaTalus
anerwieHa (peakuus KydepoBa), OKHCI€HMEM STHJIEHA KHUCIOPOJOM B NMPUCYTCTBUM XJIOPHIA
nanaaus (II). [lomyuenue aneToHa OKMCIEHUEM MPOTMAHOIA-2 U Pa3I0KeHUEM KallbIMEeBOM HIIN
OapueBOil CONMM YKCYCHOW KHUCIOTHL. TOKCHYHOCTH aibJACTUIIOB. BaxkHeiiue mpencTaBUTENn
QIBJETUAOB M KETOHOB: (OpMalbAETH/, YKCYCHBIM aibJeru], aleToOH W HX MPAKTHYECKOoe
HCIIOJIb30BaHUE.

KapOonoBble kucaoTbl. CTpoeHHE MpENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Knaccudukanus, wusoMepuss M HOMEHKIaTypa KapOOHOBBIX KHCIOT. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIIbHOM rpynmbl. ['oMmonoruueckuit psa u odmiast popmyna
MpelelbHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. @Dusnyeckue CBOICTBA MpeesibHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT Ha IpHUMEpPEe MYPaBbUHOM, YKCYCHOM, NpOIHOHOBOM,
MaJTbMUTHHOBON U CTE€APUHOBOM KHUCIOT. BomopoaHsie cBs3H, acconuaris KapOOHOBBIX KHUCIIOT.
XUMHUECKUE CBOICTBA MPEETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
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Kucnoruele cBoicTBa (M3MEHEHHME OKPACKM WHJIMKATOPOB, pEAKLUHUHU C aKTHUBHBIMU
METaJUlaMi, OCHOBHBIMHM OKCH/IaMH, OCHOBaHMSMH, cOJIIMH). 3MeHeHue cuibl KapOOHOBBIX
KHCJIOT NP BBEICHUH IOHOPHBIX M AKIETITOPHBIX 3aMecTHTeNel. B3anmoseiictBue kapOOHOBBIX
KHUCJIOT €O CIMpTaMu (peakuus sTepudukanuu), oOpaTUMOCTb PEAKLUU, MEXAHU3M PpeaKIUH
sTepuduKanmu. I 'anoreHnpoBanue KapOOHOBBIX KHCIOT B OOKOBYIO IIETIb.

OCOOEHHOCTH XMMMYECKMX CBOMCTB MypaBbUHOW KHCHIOTHL. [losyueHue mpeneabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCJICHUE ajbJIeIH/I0B, OKHCICHNUE NTEPBUYHBIX CIIUPTOB,
OKHMCIICHHE  aJKaHOB W  QIKEHOB, TIUAPOJIM30M  TIEMHMHAIbHBIX  TPUTAJOTCHHJIOB.
B3anmopenicteuem peaxkruBa ['punbsipa ¢ yriaekuc-ibIM rasom. [loaydeHune MypaBbUHON H
YKCYCHOH KHCIJIOT B IPOMBIIIICHHOCTH. [IpruMeHenne MypaBbUHOM U YKCYCHOM KHMCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCJIOTBHI: OOIIME CHOCOObI TMOJY4YEeHHs, OCOOEHHOCTH
XUMHUYeCcKHX cBOMCTB. Il{aBeneBas M MajoHOBasl KMCIOTa Kak MPEACTaBUTENM JUKApOOHOBBIX
KHCJIOT.

CuHTE3bl HA OCHOBE MAJIOHOBOIO 3pupa. AHIUAPUIBI 1 UMUABI TUKapOOHOBBIX KHCIIOT.

HenpenenbHble M apoMaTHYECKHE KHCIOTBI: OCOOCHHOCTH MX CTPOCHUS U CBOMCTB.
[Ipumenenue 6€H30MHON KUCIIOTHI.

Apomarnyeckne JIUKapOOHOBbIE KHCIOTHI ((rameBas, wu3odraneBas u Tepedranenas
KHUCJIOTBI):  TPOMBIIUICHHbIE  METOJbl  MOJy4yeHMs U npuMmeHeHue. [lonstue o
TUIPOKCUKAPOOHOBBIX KHUCJIOTaX M HX MPEICTABUTENSAX MOJOYHOM, JUMOHHOM, sI0J0YHOW U
BUHHOM KUCIIOTaX.

Boicie mpenenbHble W HENpezeibHblE KapOOHOBBIE KHMCIOTHI. 3HAUEHHWE U IPUMEHEHUE
KapOOHOBBIX KHUCIIOT.

@OYyHKUHMOHAJIbHBIE MIPOU3BOIHbIe KAPOOHOBBIX KHCJIOT.

XJAOpaHTMIPUIBl M AHTUAPUABI  KapOOHOBBIX  KHUCIIOT:  IOJY4EHHUE,  T'HJIPOJIH3.
B3aumoneiicTBue XJIOpaHTMAPUIOB C HYKICOPWIbHBIMU peareHTamu. IloimyueHue cioKHBIX
3(hUPOB C UCIIOIB30BAHUEM XJIOPAHTUIPUIOB U AHTMJIPUJOB KUCIIOT.

Crnoxubie 3¢upsl. CTpoeHHE, HOMEHKJIATypa M H30MEpHsl CIOXKHBIX 3(upoB. CIlI0KHBIE
3¢upbl KaK n30Mepbl KapOOHOBBIX KUCIOT (MEXKIIaccoBasi u3oMepusi). CpaBHeHHE (PU3UUECKUX
CBOICTB M peaKLIHOHHON CIIOCOOHOCTH CJIOKHBIX 3(DUPOB U N30MEPHBIX UM KapOOHOBBIX KHUCIIOT.
I'maponu3 cinoxHbIX 3¢UpOoB.

CniocoObl OTyYEHUS! CIOKHBIX APUPOB: dTepUPHUKALUSA KAPOOHOBBIX KHCIOT, allUJIMPOBAHUE
CIHMPTOB M AJKOTOJISATOB rajloreHa HrUpUJaMHM U aHTHAPHUIAMH, aJKWIMPOBaHUE KapOOKCHIIAT-
noHOB. CHHTE3 CHOXKHBIX 3PUpoB (eHosoB. CloxHBIE IPUPHl HEOPraHUYECKUX KHUCIIOT.
Hurpormuuepun. IlpumeHenue cinoXHbIX 3(QUpPOB B  MHUIIEBOM M mapgroMepHOH
MPOMBIIIIIEHHOCTH.

AMuibl KapOOHOBBIX KHUCIIOT: MOJIy4Y€HHE U CBOMCTBA HA MPUMeEpe alleTaMH/Ia.

[TonsiTrie 0 HUTpUIIaX KapOOHOBBIX KUCIOT. [{naHruipuHsbL.

Conn kapOOHOBBIX KHCIIOT, UX TEPMHUECKOE pa3jokKeHHWe B MPUCYTCTBUU Iienodn. CHHTE3
KapOOHUJIbHBIX COEIMHEHUN Pa3JI0KEHUEM KaJIbIIUEBBIX COJIE KapOOHOBBIX KUCIIOT.

Jemoncrpanuu. 1. B3aumoneiictBue Hatpus ¢ 3TaHOJIOM. 2. OKUCIEHHE 3TaHOJA OKCHIOM
meau (II). 3. T'openme srtanona. 4. B3aumopeiictBue TpeT-OyTHIIOBOTO CIHMpPTa C COJISTHOU
kucinoToit. 5. Monodopmuas peakuus. 6. OnpeaeneHne ajibJeTuA0B IpU MOMOIIY KaueCTBEHHBIX
peakuuii. 7. OKucIeHHE albAETHI0B IEPMAHTaHATOM KaJIusl.

JlabopaTopusbie ombiThl. 1. CBoiicTBa »THIIOBOro cnupta. 2. CBolicTBa TIiuuepuHa. 3.
CroiictBa (enona. 4. CpoiictBa ¢opmanuua. 5. CBoiicTBa yKCycHOW KucaoTel. 6. Comu
KapOOHOBBIX KUCIIOT.

2.3.4. A3oT1- u cepoconep:kamue coenunenuss HurpocoeauneHusi. DIEKTPOHHOE CTPOEHUE
Hutporpynmnsl. [lonydenne HuTpocoenuHeHui. BoccTaHOBIEHHE HUTPOAapEeHOB B aMUHBI.
ApomMatnyeckue HUTPOCOEAMHEHHUS.

AKIENTOPHBIE ~ CBOMCTBA  HUTPOrpyHnbl.  AJBIOJIBHO-KPOTOHOBAs  KOHJAEHCALUs
HUTPOCOEMHEHNI. B3pbIBUaThie BElIECTBA.
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Amunsbl. Knaccudukanuss mo TUIy YIIEBOJOPOAHOTO paJuKalia ¥ YUCITY aMHHOTPYII B
MOJIEKYJie, HOMEHKIIaTypa, u30Mepus aMuHOB. [lepBuUHbIE, BTOPHUYHBIE U TPETUYHBIC AMHUHBI.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MpPE/EeTbHbIX aMUHOB. DU3NUYECKHE CBOWCTBA
aMUHOB. AMUHBI KaK OpraHMYeCKHEe OCHOBaHHUS: pEaKIHH ¢ BOAOH, kucimoramu. Conu
alnKuiIaMMoHus. Peakiys ropenust aMuHOB. AJTKWJIMPOBAHUE U allMJIMPOBAaHUE aMUHOB. Peakiiuu
aMUHOB C a30THCTOM KUCIOTOM. [IoHsATHE O YeTBEPTUYHBIX aMMOHHEBBIX OCHOBaHMIX. HuTposza-
MUHBL. MeTOobI MACHTH(DHUKAIIMN TTEPBUYHBIX, BTOPUYHBIX M TPETHYHBIX aMHHOB. [lomydeHue
aMUHOB AJKUJIUPOBAHUEM aMMHaKa M BOCCTAaHOBJIEHMEM HHUTPOMNPOH3BOAHBIX YIJIEBOJIOPOIOB,
u3 crnuptoB. [lpuMeHenne aMHHOB B (hapMarleBTUYECKON MPOMBIIUICHHOCTH. APOMaTHYECKHE
aMUHBl. AHWJIMH KakK MpeACTaBUTEIb apoMaTH4Yeckux amMuHOB. CTpoeHue aHwiInHA. B3aumHoe
BIIMSIHUE TPYIIIl aTOMOB B MOJIEKYJIEe aHWJIMHA. BiusiHue 3amecTuTeNneil B apoOMaTUueCKOM siipe
Ha KHCIIOTHBIE ¥ OCHOBHBIE CBOWCTBa apwiiaMUHOB. [IpuunHbI ocnabieHusi OCHOBHBIX CBOWCTB
AQHWJIMHA B CPABHEHUU C aMUHAMHU TMPECIBHOTO PsJIa.

XUMHYECKHE CBOMCTBA aHMUJIMHA: OCHOBHBIE CBOWCTBA (B3aUMOJCWMCTBHE C KHCIOTaMH);
peakiuy 3aMeIleHUs] B apOMaTUYeCKOe AApO (raJlor€HUPOBAaHKE (B3aUMOJIEHCTBUE C OpOMHOM
BOJIOW), HUTpPOBaHUE (B3aMMOJICHCTBHE C A30THOM KHUCIIOTOH), Cyab(OHUpPOBAaHUE); OKHCIICHHUE,
QIKWJIMPOBAHWE W AalWJIMPOBAHHWE IO aTOMy a30Ta). 3aliTa aMHUHOTPYIIbI MPH PEaKIHu
HUTpOBaHUsl aHWiIMHA. Auertanunui. Juazocoemunenus. JluazoTupoBaHHE MEPBUYHBIX
apujaMUHOB. Peakuiuy a1a30coeIMHEHUH C BbIIEJIEHUEM a30Ta. Y CIOBUS a30COUETaHUs, a30- U
JMA30COCTaBJISIONINE. A30KpacUTENI, 3aBUCUMOCTh WX cTpoeHus oT pH cpenbl. MHaukaTopsl.
[Tonyyenue anwimna (peakius 3UHUHA). AHUIIUH KaK ChIpbE JUIsl MPOM3BOJICTBA aHUIMHOBBIX
kpacuteneil. CHHTE3bI Ha OCHOBE aHHUIIMHA.

Cepoopranuveckue coequHeHusi. IIperncraBieHne o0 CEpOOPraHUYECKUX COEAMHEHUSX.
Oco0eHHOCTH UX CTPOCHUS U CBOWMCTB. 3HAYCHHE CEPOOPTAaHUUYECKIX COSTUHEHUH.

I'erepounkibl. A30T-, KHCIOPOA- U CEPOCOJAEPKAIIME TIeTepouukiabl. DypaH, TUPPOIL,
THOpeH W UMHAA30] KaK MPEICTaBUTENM MATUWICHHBIX reTepouukioB. [Ipupoga
APOMATUYHOCTH TMATHWICHHBIX TETEPOLMKIOB. DJEKTPOHHOE CTPOCHHME MOJIEKYJIbI MHUPPOJIa,
apoMaTHYeCKHil XapakTep Mosiekyibl. KucnoTHele cBoiicTBa mupponia. Peakimu ruapupoBaHust
TETEPOLIUKIIOB.

[TonsiTrie 0 MPUPOIHBIX MOPPUPUHAX — XITOpPOdUILIE U TeMe.

OO6mume mnpencraBieHus 00 WX poJd B KUBOM mpupoje. [lupuanH kak mpeicTaBUTEThb
HIECTUWIEHHBIX T€TEPOIMKIIOB. DJIIEKTPOHHOE CTPOEHHUE MOJIEKYJbl MUPUIMHA, apOMATUUYECKUI
xapaktep Mojekyynbl. OCHOBHBIE CBOMCTBAa NupHAWHA. Pa3nuune B mposi B-JIEHUHW OCHOBHBIX
CBOMCTB muppoja ¥ NUpUAMHA. Peakuuu NUPUAMHA: JIEKTPOPUIBHOE 3aMelIeHHe,
THJIPUPOBAHUE, 3aMEIICHUE aTOMOB BOJIOpoa B []-TM0J0KEHUH Ha ruipokcorpynmy. [TukonrHs
u ux okucinenue. Kero-eHonbHas Tayromepusi TayToMepus -THAPOKCUTIMPHUINHA U Ypallnia.

[IpencraBnenne 00 uMUIA30J€, MUNEPUIMHE, TUPUMUINHE, UHI0JIE, HUKOTHHE, aTPOIHUHE,
ckarone, ¢ypdypone, THCTUIWHE, TUCTAMHHE, IypHUHE, TYPUHOBBIX M MHPUMHUIAUHOBBIX
OCHOBAHUSIX.

JemoncTpanun. 1. OcHOBHbBIE CBOMCTBAa aMUHOB. 2. KauecTBEHHbIE peaKMy Ha aHWIMH. 3.
AHunnnHoBbIe Kpacutenu. 4. O0pa3ibl TeTepOLUKINYECKUX COeTMHEHUI.

2.3.5. buojornueckn akTHBHbIe BellecTBa JKupbl Kak ClIOXHBIE dPHUPHI TIUIEPHUHA U
BBICHIMX KapOOHOBBIX KHCIIOT. PacTUTENbHBIC U dKUBOTHBIC KUPBI, UX COCTaB.

®u3nyecKkue CBOMCTBA KUPOB. XMMUUYECKHE CBOICTBA UPOB: TMIAPUPOBAHUE, OKUCICHHE.
IlepokcuHOE OKUCIIEHHE KUPOB.

[Iporopkanue >XupoB. [UAPONN3 WIM OMBUICHHWE >XHUPOB Kak CIOCO0 MPOMBIIUIEHHOTO
MOJTYYCHUS COJIeH BBICIITUX KapOOHOBBIX KUCIOT. [ uaporenu3arus sxupoB. [IpumeHnenne upos.

Mpb14 Kak CONMM BBICHIMX KapOOHOBBIX KUCIOT. Mororue cBoiicTBa Mblia. [IpeacraBienue o
munuaax. OOmme npeIcTaBIeHns 0 OMOIOTHYECKUX (DYHKITUSIX JIUTTHAIOB.

YraeBoansl. O6mas ¢opmyna yrieBogoB. Kmaccudukanust yrineBogoB. MoOHO-, OIUTO- H
nosmcaxapuasl. OU3MYECKne CBOWCTBA M HAXOXKJEHHE YIJIEBOJOB B MPUPOJAE (HA MpUMEpe
TIIIOKO3bI U PpyKTO3bI). JInHEHHAS U TUKIHYecKas (OPMBI TIIFOKO3bI U PpyKTO3bL. [TupaHO3bl U
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¢dypanossl. opmynsl Puriepa u Xeyopca. [loHsTHE 0 TayTOMEPHH KaK BHJIE U30MEPUH MEKITY
MUKJIMYECKOU W JuHEHHOU popmamu. OnTuueckas H30MEPHS TIIOKO3bl. XMMHUYECKHE CBONCTBA
TJIFOKO3bI: OKUCJICHHE XJIODHOW WM OpOMHON BOJIOH, OKHCIICHHE a30THOW KHCIOTOM,
BOCCTAHOBJICHME B LICCTMATOMHBIA CHUPT, AlWINPOBAHHE, AJIKWIMPOBAHHE, H30MEpPU3ALINS,
KaueCTBEHHbIE pPEAaKIMM Ha IJIIOKO3Y (IKCIIEPUMEHTAJIbHBIE JIOKA3aTEJIbCTBA  HAIMUUs
QIBJETUAHON M CHUPTOBBIX  IPyNIl B TJIOKO3€), CIHUPTOBOE,  MOJIOYHOKHUCIIOE,
IPOIIMOHOBOKUCIOE M  MAciSIHOKHMCIOoe  OpokeHue.  [JIMKO3MAHBIM  TMJIPOKCHJ,  €ro
cneunduyeckue cpoictpa. [lonstue o rmuko3ugax. [loHsaTue o riIOKo3uaax, UX HAXOXKACHUU B
npupoze. [lomyuenne rmoko3sl. @pykro3a Kak M30Mep IUIIOKO3bl. Pubo3a m nezoxcupubdosa.
[Tpumenenue u Guosoruyeckast posib yriaeBofoB. OKUCIEHHE YIIIEBOJIOB — UCTOYHHUK SHEPTHU
JKUBBIX OPraHU3MOB.

Jucaxapuabl. Caxapo3a Kak IPEICTaBUTENIb HEBOCCTAHABIMBAIOUIMX JIHCAaXapUIOB.
Crpoenue, ¢pu3nUecKue U XMMUYECKHE CBOWCTBA caxapo3bl. ManbTo3a, JaKTo3a U LEeI00103a:
UX CTpoeHue, (uznueckue M XuMmuueckue cBoiictBa. I'maponus aucaxapunoB. Ilomyuenue
caxapa M3 caxapHoH cBekJbl. [I[puMeHeHune caxapossl.

IMonucaxapuabl. Kpaxman, IiaukoreH M 1e/Urojo3a Kak OHOJOIMYECKHE IOJUMEPHI.
Kpaxman kak cMech aMmiIO3bl M aMWJIONEKTHHA, €ro (U3MYECKHe CBOMCTBA. XUMHYECKUE
CBOMCTBA Kpaxmaja: THApPOJIN3, KAa4eCTBEHHAs pEakUMs ¢ HOAOM M €€ IPUMEHEHHE I
OoOHapyXeHHs KpaxMaia B IPOJIyKTaX MUTAHUS.

['mukoreH: OCOOEHHOCTH CTpOEHUs M CBOWCTB. llemttonosa: crpoeHue U (uzHyYecKue
CBOMCTBA. XWMHYECCKUE CBOWCTBA IIEJUTIONO3BI: THIPOIU3, OOpa30BaHUE CIOXKHBIX A(PUPOB.
[TpumeHneHne kpaxmana U 1eiUIon03bl. [IpakTnueckoe 3HaueHne noaucaxapunos. [lonstue o
IIPOU3BOJICTBE OyMaru.

Hyxneunosbie xkmuciaorbl. Hykneosuasl. Hyxneotunsl. HykienHOBBIE KHCIOTBI Kak
npupojnbie nonumMepsl. CoctaB u crpoenure HykiaenHoBbiX kucior (JHK u PHK). I'maponus
HYKJIICMHOBBIX KHCJIOT. POJIb HYKJIIEMHOBBIX KHCIOT B JKU3HEICATEIBHOCTH OPraHU3MOB.
O®ynkiuu JJHK u PHK. Komnnemenrapaocts. ['enetnueckuii koa. MccnenoBanue cocraBa JJHK
4eJIOBEKA U €r0 NPAaKTUYECKOE 3HAUCHUE.

AMuHokuca0Tbl. COCTaB, CTPOEHHE M HOMEHKJIaTypa aMHUHOKHUCIIOT. ["'oMojorudeckuil ps
IIpelIeNbHBIX AMUHOKUCIIOT. M30Mepus npenenbHbIX aMUHOKUACIOT. OnTHYECKass H30MEPHS.

®uznyeckue CBONCTBA MPEAETbHBIX aMUHOKHUCIOT. OCHOBHBIE aMUHOKHUCIIOTHI, 00pa3yrolme
6enku. CrocoObl MONy4YeHUsI aMUHOKHCIOT. AMUHOKHCIOTHI Kak aM(oTepHble OpraHuYecKue
COEIMHEHUS, paBHOBECUSI B pacTBOpax aMHUHOKHUCIOT. CBONCTBA aMMHOKHCIIOT: KUCIOTHBIE U
OCHOBHBIE  CBOWMCTBA;  M30JIEKTpUYECKash TOYKA; QJIKWIMPOBAHME W  AlWJIMPOBAHUE
aMUHOTPYIIIBL; 3TepUPUKALNS; peaKIMU C a30THCTON KuciaoToil. KadecTBeHHbIE peakiuu Ha
aMUHOKHMCIOTHI ¢  ruapokcugaoM wmemd (I1), wHuHrHApUHOM, 2,4-TUHUTPOPTOPOEH30IOM.
Cneunduueckne KadyecTBEHHbIE pEaKLUMW Ha apOMaTUYeCKUe U  TeTePOLUKINYECKUe
AMHUHOKHCJIOTBI ¢ KOHIICHTPUPOBAHHOW a30THOI KHCIIOTOM, Ha 1ucTenH ¢ aneratom cBunma (11).
[TonsTe O UMKIMYECKUMX amMHuaax — JlakTamax M JAMKeTonuIepasuHax. buoiormueckoe
3HayeHue [-aMMHOKUCIOT. O0JacTH MPUMEHEHUS! aMUHOKHUCIIOT.

IMenTuaswl, ux crpoenue. IlentuaHas cBsA3b. AMUAHBINA XapakTep NeNTUIHON cBA3U. CUHTE3
NEeNTUA0B. ' Maponn3 nenTuaos.

Benku kak npupoansie 6monoaumepsnl. CoctaB 1 cTpoeHue 6enkoB. IlepBuunas cTpykTypa
O0enkoB.  XMMHYECKHME  METOJbl  YCTAHOBJICHHMs  aMHUHOKHUCJIOTHOIO  cOCTaBa U
nocneaoBarenbHOCTH. DepMeHTAaTUBHBIN Truaponn3 OenkoB. BTopuunas cTpykTypa OEnKOB.
TpetnuHast ¥ ueTBepTHYHas CTpPyKTypa OenkoB. Jlucynb(huaHble MOCTHUKM W HWOHHBIE U
BaH/IepBAaIbCOBBI (TUAPOPOOHBIE) B3aUMOICHCTBUS. XUMUYECKUE CBOMCTBA OEJIKOB: THAPOIIU3,
JIeHaTypalus, KaueCTBEHHbIC (I[BETHbIE) peakiuu Ha Oenku. IIpeBparneHuss OelIKOB NHUIIU B
opranusme. buonornueckue ¢yHkiuu 6enkoB. JIOCTHKEHHS B U3yUYEHUH CTPOEHHUS M CHUHTE3a
0EIKOB.

JemoncTpanuu. 1. PactBopuMocTh yriieBofoB B BoJie U 3TaHoje. 2. O0pa3iibl aMUHOKHUCIIOT.
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JlabopaTopHusblie onbIThl. 1. CBoiicTBa Mmoko3bl. 2. OmpeneneHue Kpaxmajaa B MPOAYKTax
nutanusd. 3. JKupbl 1 ux cBolicTBa. 4. LIBeTHBIE peakiuu OEIKOB.

2.3.6. BbicoxkomouieKkyasipHble coeAuHeHHs1 OCHOBHBIE IOHSATHUS BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: MOHOMEp, IOJINMEpP, CTPYKTYpHOE 3BEHO, CTENeHb nonuMepusanuu. OCHOBHBIC
CIOCOOBI TMOJYYEHHsSI BBICOKOMOJIEKYJSIPHBIX COEAUHEHMH: pEaKkluu IOoJMMEpU3aluu U
nosukonaeHcanuu. Cononumepusanus. CTpoeHUE U CTPYKTYpa MOJIUMEPOB.

3aBUCUMOCTh CBOICTB IMOJUMEPOB OT CTpoeHUs Mojiekyil. Kmaccudukanus moauMepos:
IlacTMacchl  (IUIACTUKM), 31acTOMepbl (KaydyKu), BOJIOKHA, KOMIIO3UThI. COBpEeMEHHbIE
I1acTMacchl  (MJIACTUKK) (IOJMATHIEH, IOJUIIPONUIIEH, MOJUCTHPOJI, IMOIUBUHWIXJIOPU],
¢droporuiact, HOJMATUIIEHTeped TaaT, aKpuiI-Oy-TaInEeHCTUPOIIbHBIN IJIACTHK,
MOJIMKApOOHATHI). TepmoruiacTu4yHbIE u TEPMOPEAKTUBHBIE IIOJIUMEPBI.
®denonpopmanpaeruaabie cMoibl. KommnosutHele matepuainsl. [lepcrieKTuBbl HCHOIB30BAHUSA
KOMIIO3UTHBIX MaT€pHaIOB. Y TJICIIJIACTUKH.

Bonokna, ux knaccudukanus. Ilpupoanele m xumuueckue BoJIOKHA. VckyccTBeHHblE U
CHHTETHYECKHE BOJOKHA. [loHSATHE O BHCKO3e UM areraTHoM BoijokHe. llommddupnbie u
[IOJIMaMUJHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBA. lIpakTHueckoe HCIONb30BaHUE BOJIOKOH.
Onactomepsl. Ilpuponnbii u cunrermdyeckuii kayuyk. PesuHa u »0oHuT. Ilpumenenue
noaumepoB. CuHTeTHMUeckue IuleHKH. MemOpanbl. HoBble TeXHOJIOrMM —JanbHEHIIEro
COBEPULICHCTBOBAHHUS [TOJIMMEPHBIX MaTEPHUAJIOB.

HMemoncTpamuu. 1. O6pasnsr miactukoB. 2. Kosteknus BosokoH. 3. IlonukoHaeHcanus
ATHJICHIJIUKOJIA C Tepe(TaneBOil KUCIOTOM.

JlabopaTopubie onbITbl. OTHOLIEHUWE CHHTETHYECKMX BOJIOKOH K pacTBOpaM KHCIOT U
LIEJI0YEH.

2.4. Xumus U )KM3Hb

2.4.1. Xumnueckass TexHoaorust (XumMus B NpoMbIILIeHHOCTH) OCHOBHbIC NMPHHIMIIBI
XMMHYecKOoi TexHosorum. OOmue npeicTaBieHus O MPOMBIIUIEHHBIX CIIOCO0axX MOTYy4eHUs
XUMHUYECKHUX BEIIECTB.

IIpou3BoACTBO CepHOIi KMCI0THI KOHTAKTHBIM CIIOCOOOM.

XumunsMm npouecca. Cplpbe A1 IPOU3BOJICTBA CEPHONU KHCIIOTHI.

TexHonornueckas cxema Ipouecca, IpoLecchl U anmnaparsbl.

MexaHu3M KaTaTUuTHYECKOTo JeicTBus okcuaa BaHaaus (V).

IIpousBoacTtBo ammuaka. XumusM npouecca. OIpeneneHue ONTUMAIBHBIX —YCIOBUI
poBeAeHUS peakny. [IpuHINIT MUPKYISIIUKY U €r0 peaau3alus B TEXHOJIOTHYECKOH cxeMe.

Merajutyprus. YepHasa Meramunyprus. [Ipoussonctso yyrysa.

JlomeHHbI1 mpouecc  (Chlppe, YCTPOMCTBO JIOMEHHOW TI€ud, XUMH3M MpoIlecca).
[Tpon3BOACTBO CTali B MapTEHOBCKOM neuu. [Ipon3BOICTBO CTall B KMCIOPOJHOM KOHBEpTEpE
U B DJIEKTPOIIECYax.

ITpstmoli MeTO OITy4YeHUS JKeme3a U3 pyabl. LBeTHas meramutyprus.

Opranunyeckuii cunre3. [lpombinienHas opranuuyeckass Xumusi. OCHOBHOM M TOHKUM
opranuueckuif  cuHTe3. Haubonee KpyHMHOTOHH@)XKHbIE TPOM3BOJCTBA  OPraHMYECKUX
COCTUHEHUN.

[TpousBoscTBO MeraHoma. [lomydyeHue ykCcycHOW KHCIOTHI U (opMaibierujia U3 MeTaHoja.
[Tonyuenue anerara nemtton3sl. Chlppe AJII OpraHUYECKOM MpoMbllIeHHOCTH. [Ipobiema
OTXOJIOB U MMOOOYHBIX MPOIYyKTOB. CHHTE3bI HA OCHOBE CHHTE3-Ta3a.

2.4.2. Xumuss M 3KoJOruss XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl U €ro
MOCJEICTBHSL. DKOJIOTHA U Mpo0iIeMa OXpaHbl OKpYXKaroIel cpeibl. «3eeHas» XUMUS.

JemoncTpauuu. 1. Ceipbe 111 TPOU3BOACTBA CEPHOM KUCIOTHL. 2. MOJ€ENb KUIAIIETO CIIOS.
3. XKenesnas pyna. 4. OOpasIibl CIIJIaBOB Keje3a.

2.4.3. Xumusa u 3Hepreruka [IpuponHble HCTOYHMKH YrieBOAOponoB. I[lpuponsslii u
HOMYTHBIM HE(TSIHOM Ta3bl, UX COCTaB W HcCHoib30BaHME. HeTh Kak cMmech yrieBOJIOpOJIOB.
CocraB HeTH U ee nepepadoTKa.
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[lepBuunas u BTOpHuHas nepepabotka HepTH. Ileperonka Hedtu. Kpekunr. PudopmuHnr.
Hedrenpoaykrel. OxraHoBoe uunciao OeH3uHa. OXpaHa OKpyXKaromeW Ccpenbl Ipu
HedTenepepaboTKe U TpaHCTIOPTUPOBKE HedTenpoaykToB. KamenHslil yromns. KokcoBanue yrisi.
[Nasudukanus yris. DKojJorudyeckue MpoOiaeMbl, BOSHHKAIOUIME IMPH HCIOJNb30BAHUM YIS B
KaueCcTBE TOIUIMBA.

AJIbTEpHAaTUBHBIE MCTOYHUKHU dHepruu. 2.4.4. Xumusi u 310poBbe Xumus nuuu. Kupsl,
OenKu, yrieBOAbl, BUTAaMHHBI, (GepMeHTHl. ParnuonansHoe mnuTanue. llumeBbie mp00aBKH.
[Tumessle n00aBKM, WX Kiaccupukamus. 3anpeuieHHble U pa3plICHHbIE MHILEBHIE 100aBKU.
OcCHOBBI IUI1IEBON XUMHUHU.

Xumusa B meaunune. [lonsatue o dapmaneBTiuueckoi xumun u papmakonoruu. PazpaboTka
aexkapcTB. JlekapcTBeHHBIE cpencTBa, HMX kiaccudukanusa. [IpoTHBOMHUKpOOHBIE CpelnCTBa
(cynbhaHuiaMuIHBIE TIpenaparbl W aHTUOMOTHUKH). AHAJIbIeTHKW (aCIUPWH, aHAJbIHUH,
napaneramosl, HapKOTUYECKHE aHAJIbIETHKU). AHTUTMCTAaMHUHHBIE IIpenaparsl. Bspkymune
CpeacTBa.

['opMoHBI W TOpMOHaNbHBIE Tmpenaparbl. llpoOneMbl, CcBA3aHHBIE C MPUMEHEHHEM
JICKapCTBEHHBIX TpernaparoB. BpeaHble NpUBBIMKA U (AKTOPbI, pa3pylIalONIUe 3/10pOBbE
(130BITOUHOE TTOTPEOIICHNE KUPHOH MTUIIN, KypeHHE, YIIOTPEOICHUE alKOT oIS, HAPKOMAHHS).

2.4.5. Xumusi B moBceHeBHO kn3Hu KocmeTnueckue u naphroMepHbIe CpeICTBa.

bertoBas xumus. IloHsATHE O MOBEPXHOCTHO-AKTHBHBIX BellecTBax. Morolue U 4HUCTALIUE
cpenctBa. OtbenuBatomue cpencrsa. [IpaBuna Oe3omacHoil pabOThl ¢ €IKUMHU, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMH ObITOBON XUMUU.

[Turments! u kpacku. [IpuHLIUIIBI OKpaluBaHus TKaHen.49

2.4.6. Xumusa B crpourtenbcrBe lunc. M3sects. llemenr, Oeron. Kueu. Ilonbop
ONTUMATBHBIX CTPOUTEIHHBIX MATEPUAIOB B IPAKTUUECKOHN JAESITEIbHOCTH YETOBEKA.

2.4.7. XuMusi B ceJIbCKOM X03siiicTBe MUHEpaIbHBIC U Opranndeckue ynoopenwus. Cpencrsa
3alUThl pacTeHui. [lecTUnabl: MHCEKTUIUABL, TepOUIIUABI M PYHTHUIUABL. PereieHTsl.

2.4.8. Heoprannueckue marepuajbl Ctekiio, ero Bubl. CUIMKaTHAS MPOMBIIIIICHHOCTD.

TpaauIMoHHbBIE U COBPEMEHHBIE KepaMUYECKUE MaTEPHAIIBI.

CaepxnpoBoasdiias kepamuka. [IonsTue o kepmerax, MaTepuanax ¢ BbICOKOM TBEPAOCTHIO.

2.4.9. Xumusi B coBpemeHHoli Hayke OcoOeHHocTH coBpeMmeHHON Hayku. [Ipodeccus
XHUMHKA.

Mertoposiorusi Hay4HOro McCie0oBaHusA. MeTo/ibl Hay4yHOro no3HaHusi B XUMuHU. CyObekT U
00BexkT HaywyHoro mno3HaHus. IlocranoBka mnpoOnembl. COop uHGMOpPMALMM M HAKOIUIEHHE
(axToB.

['unoTre3a U ee SKclepuMEHTalbHAs IpoBepka. Teopernyeckoe OOBSICHEHHE MOTYyYEHHBIX
pe3ynpTaToB. MHIYKIUA U TeAYKIHS.

OKCcepuMEeHTaJIbHas MpPOBEpKa IOJIYYEHHBIX TEOPETHMUYECKHUX BBIBOJIOB C  IIEJIbIO
pacrpocTpaHeHHss MX Ha Ooyiee MIMPOKMHA Kpyr OOBEKTOB. XUMHUYECKUU aHalu3, CHHTE3,
MOJIEJIMPOBAaHUE XHMHUYECKUX TMPOLIECCOB M SBICHUM Kak MeToJla HayyHOro I103HaHMUS.
HanocTpyKTypBI.

BBenenue B npoekTHYIO AedaTeabHOCTh. [IpoekT. Tunel ¥ BUIBI IPOEKTOB, 3TAIlbl pealn3aluu
npoekTa. OCOOeHHOCTH Pa3pabOTKU MPOEKTOB (TMOCTaHOBKA IieJiel, MoJ00p METOAMK, paboTa ¢
JUTEpaTypHbIMUA HCTOYHUKAMHU, OPOPMIIEHUE U 3aIlUTa IPOEKTA).

Hcrounnku xumuuecko nHpopmaruu. [louck xumudeckoi HMH(pOpMAIMU 10 HA3BAHUSM,
uaeHTu(UKaTopam, CTpyKTypHbIM Gopmyinam. PaboTa ¢ 6a3aMu JaHHBIX.

CoBpeMeHHbIE (PU3MKO-XUMUYECKHE METO/Ibl YCTAHOBIIEHHUS COCTaBa U CTPYKTYPHI BEIIECTB.

Jemouncrpanuu. 1. [Tumessie kpacutenu. 2. Kpamenue Tkaneit. 3. OtbenuBanue TkaHei. 4.
Konnekuust cpencts 3ammtsl pacteHuid. 5. Kepamuueckue marepuainsl. 6. L{BeTHble crekna. 7.
[Tpumepsl paboThl ¢ XUMUYECKUMU 0a3aMH JTaHHBIX.

JlabopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ MoroIIMMU cpeacTBaMH. 2. Kiten. 3. 3HakoMcTBO €
MUHEPAJIBbHBIMU YI0OPEHUSMU U U3yYEHUE UX CBOMCTB.

2.5. Tunbl pacyeTHBIX 32124
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1. Haxoxaenue MoJeKyssipHOM (hopMyJbl yIIIeBOA0PO/Ia MO €ro MIIOTHOCTH U MacCOBOH J10J1e
3JIEMEHTOB, BXOJAIIMX B €r0 COCTAB WM MO MPOAYKTaM CrOpaHusl.

2. Pacuerbl MaccoBoi /1011 (MacChl) XUMUUYECKOTO COEAUHEHUs B cMecu. 3. Pacuersl macchl
(oObema, KoMyecTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO M3 BEIECTB JaHO B M30bITKE
(umeer mpumecH). 4. PacdeTsl MaccoBoi Wi 00BEMHOW JONHM BBIXOAA MPOAYKTA PEAKIHMH OT
TEOPETUYECKH BO3MOXKHOTO0. 5. Pacuetsl TemnoBoro 3¢dexra peakuuu. 6. Pacuersl 00beMHBIX
OTHOILICHWIA Ta30B NPH XHUMHUYECKUX peakiusx. 7. Pacdersl maccel (00beMa, KOJIMYECTBA
BEILIECTBA) MPOIYK-Ta peaKl1H, €CIM OJHO U3 BELIECTB JIaHO B BHJIE PacTBOpA C OIpPEeICHHON
MaccoBOM [10JIe pAacTBOPEHHOro BemiecTBa. 8. PacueTsl »HEpruuM akTUBALMM W KOHCTAHTHI
CKOPOCTH pEaKIMM MO SKCIEPUMEHTAJIbHBIM JaHHbIM. 9. Pacuer KOHCTaHTBI paBHOBECHs IO
pPaBHOBECHBIM KOHIIEHTpauusaM BemiecTB. 10. PacueT paBHOBECHBIX KOHIEHTpALMH BEIIECTB,
€CJIM M3BECTHbI UCXOJHbIE KOHIIEHTpAllUU BEIECTB U KOHcTaHTa paBHOBecus. 11. Pacuer pH
pacTBopa CUJIBHOW KHCJIOTBl M CHUJIBHOTO OCHOBAHHS, €CIM M3BECTHA MX KOHLEHTpaius. 12.
Pacuet pH pactBopa ci1aboii KUCIOTHI U ¢1a00r0 OCHOBaHMS, €CJIM U3BECTHA MX KOHLIEHTPALUs U
KOHCTaHTa nucconmanuu. 13. Pacder pacTBOpuMOCTH CoOJ, eclii n3BecTHA BenuunHa ee [1P. 14.
PacueTsl ¢ nCHOIB30BaHUEM 3aKOHOB JIEKTPOJIN3A.

2.6. Tembl npakTHYecKuX padoT

1. CkopocTh XUMHMUYECKHX peakuuil. XuMuyeckoe paBHOBecHE.2. DKCIEpUMEHTAIbHOE
pemienue 3anady no teme «l'amoreHel». 3. DKCHEpUMEHTalIbHOE pELIEHHE 3aJad IO TEMe
«Xanbkoreub».4. IlomydyeHue aMMuaka M H3y4€HHE €ro CBOMCTB. 5. DKCIEpHUMEHTaIbHOE
pelieHue 3a1ady no TemMe «JEMEHTbl MOATrPYIIbI a30Ta». 6. DKCHEPUMEHTaIbHOE pPELIECHUE
3ajady no Teme «MeTauibl IIaBHbIX noAarpynm». 7. Ilomydenume menHoro kymopoca. 8.
DKcIepuMEHTAITbHOE PEIIeHHe 3a/1a4 10 Teme «MeTauiel moOouHbIX moarpymnmy. 9. [lomyyenne
conmu Mopa. 10. U3rorosnenue monenei Mojekyn opraHmdeckux semiectB. 11. Ilomyuenue
STUJICHA W u3ydyeHue ero cBouctB. 12. Ilomyuenme Opomdrtana. 13. [lomydenue amerona. 14.
[Tomyuenune ykcycHoi kucnotel. 15. Cunrte3 stunanerara. 16. I'mpponus kpaxmana. 17.
Wnentudukanmst opranndeckux BemectB. 18. PacrmosznaBanme mimactmacc. 19. Pacno3naBanue
BOJIOKOH. 20. Kpamienue Tkanei.

2.7. Tembl 10NOJHUTEJIbHBIX ONIBITOB M CHHTE30B

1. OnpeneneHne Ka4eCTBEHHOI'O COCTaBa OPraHUYECKOT0 BELECTBA.

2. Ilonyuenue MeraHa, u3ydeHue ero cBorcTB. 3. [lonydyeHue aneTusieHa U OMbITHI C HUM. 4.
[Tonydyenue stuneHa u cobupanue ero B razomerp. 5. Cunre3 nubpomsTtana. 6. CpoiicTBa
ckunuaapa. 7. Bosronka Hadranuna. 8. ObpazoBanue nogodopma. 9. [lomyuenue akposenHa.
10. Ilonmyuenme wuzoamunanerata. 11. CuHTe3 KpacuTenass aHMIMHOBOro romyboro. 12.
Cepebpenue. 13. Kpucramnuzanus u3 nepeceiiieHHoro pactsopa. 14. [lonyuenne manaxura. 15.
[Tonydyenue sxene3noro kymnopoca. 16. Ilomyuenue ropokoit comu. 17. Ilomydenue Gpoma u
Oopomuoi Boxbl. 18. ITlomydyenuwe xiopoBomopoja © coyistHOM KUCIOThL. 19. Ilomyuenue
nupodopaoro xenesa (II). 20. [Tonyuenue ruapoxcuna xenesa (II).21. Cunres ruapokapboHaTa
Harpus. 22. CuHTe3 anoMOKanueBbiXx kBacmoB. 23. Cunres xiopuma wmemu (11). 24,
Amomotepmusi. 25. BzaumopeiictBue amomuHus ¢ 6pomom. 26. I'opeHue yrias u cepbl B
pacruiaBieHHON cenutpe. 27. BzaumoseicTBue HUTpUTa HaTpHs ¢ BoAol. 28. BoccranoBneHnue
cBuHIa MarHueM. 29. O3oH B mpobupke. 30. [IpuroroBieHue KpaxmajabHOrO Kieiicrepa u
noakpaxmanbHou Oymaru. 31. Ilomydenue «kymopocHoro macnay. 32. OOyrimBaHue caxapa
cepHoil kucnoToi. 33. Peakums, kotopoi Oonee msaTH Thicsu yeT. 34. «Jlucuit XxBocT» H3
nwmHaapa. 35. «Heoprannueckuii cagy. 36. Xpycrsmas onoBsiHHas najgoudka. 37. CrnaB Bygpa.
38. Bcmbimika cMecu mnepMmaHraHara kamus ¢ riaunepuHoM. 39. CBunuoBblii memeHT. 40.
Benbimka cMecn nepmanranara Kaims u o amomuHud. 41. «Bynkaw». 42. Xumudeckui
ceprieHTapuil. 43. TanHcTBeHHas Haanuch. 44. ['paBUpOBKa 110 MEIN.

YuyeOHO-TeMaTHYECKHH TJIAH
10 xaace (5 4 B Hemenro, Bcero 170 u)
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B mom uucne

Home
Konuuecme | npaxmuueck KOHMPObH
D Tema
0 uacoe ue ble
membl
pabomut paoomot
[ToBTOpenne u  yriayOieHue
1 3HaHUI 27 1
OcHOBHbIE MOHSTHUSA
2 OpraHUYeCKON XUMHUHU 18 1 -
3 VYTI1eBOIOPOIBI 41 1 1
Kucnoponconepxamue
4 OpraHUYECKUE COCAMHEHUS 33 4 1
A3oT- u cepocoaepIKaiine
5 COCTMHCHHUS 15 -
buonoruuecku aKTUBHBIE
6 24 2 1
BEILIECTBA
BricokoMouekymsipHbie
7 COCJIMHECHHUS 8 2 -
Pe3epBHOE BpeMst - B
HUTOIO: 166 10 4
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HpaRaneCKne N KOHTPOJbHBIC

a0o1hI 10 KiIacc

IIpakTHyeckasn padora

KonTpoasnas padora Nel 1o

Nel.«CocraBienue mojenen TeEME

MOJICKYJI YTIIEBOJIOPOAOB)» «OCHOBBIXUMUU

IIpakTnuyeckass  pabdora Konrtpoabnas paGora Ne2 1o

Ne2.«l[lonydyeHue STUIECHA U TemMe

V3YYEHHUE €TI0 CBOMCTB) «YTIIEBOIOPOABD)

IIpakTH4eckas padora KontpoabHasi padora Ne3 mo

Ne3.«Ilonyuenue TeMe

OpomaTaHa» «Kucnopoacoaepxariiue
OpraHUYECK

Hnec COCAUHCHUS

IIpakTnuyeckass  pabdora
Ne4,
«Ilomyuenue anieToHa»

Konrtpoabnasi padora Ned4 1o

TemMe

«A3zoTcoaeprkaiue 1 Ouoaorudec
KHaKTUBHBIE OpraHu4ecKue
BEIIECTBA»

IIpakTuyeckasn padora
NeS.

«Tonyuenne
KHUCJIOTHI U

M3y4YEHUE €€ CBONCTB»

YKCYCHOM

IIpakTnueckass  padora
Ne6.
«Ilonmydyenue sTuitanerara»

IIpakTnueckass  padora
Ne7.
«'maponmu3 kpaxmaay

IIpakTnyeckas  padora
Ne§.
«Mnentudukanus
OpraHHYecK
UX BELECTBY

IIpakTnueckass  padora
Ne9,
«Pacno3HaBanue
IIACTMACC)

IIpakTnueckass  padora
Nel0.
«Pacno3znaBaHue BOJIOKOH)
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YyeOHo-TEMAaTHYECCKHI IJIAH

11 xaacce (5 4 B Hexenro, Bcero 170 4)

B mom uucne

Home
Konuuecme | npaxkmuueck KOHMPObH
D Tema
0 uacoe ue vle
membl
pabomut paoomot
Hemertanibl
1 5 1
MeTanibl
2 6 1
3 Crtpoenue aroma. XumMu4eckasi
CBSI3b
OcHoBHBIE 3aKOHOMEPHOCTH
4 NPOTeKAHUS XHMHUYECKHX 2 1
peakuuii
5 XuMun4yeckasi TEXHOJIOTUsl
Xumusas B ObITY M Ha ciay:kOe
6 odmectsa (114) - 1
HUTOTIO: 170 13 4
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Y4eOHO-MeTOAMYECKOE o0ecriedeHue 00pa30BaTe/IbHOM AeITeJIbHOCTH

1.

2.

3.

Y4eOHO-MeTOANYECKUN KOMIUICKT. J[aHHBIH y4eOHO- METOAMYECKUN KOMIUICKT s
M3y4eHHs y4eOHOTO MmpeaMeTa

«XuMHA» Ha YriIyOJEHHOM YpOBHE CpeJHEero oomero o0pa3oBaHUs BKIIIOYAET
CIIEYIOINE U3JaHUS:

Xumusi. YrayOneHHbI ypoBeHb. 10 kiacc. YYEOHHK ¢ 3JEKTPOHHBIM MPHUIOKCHHEM
(aBTopsl B. B. Epemun, H. E. Ky3pmenxo, B. U. Tepenun, A. A. Jlpo3nos, B. B.
JlyHun).

Xumus. YrimyOneHHslid ypoBeHb. 11 kmacc. YueOHUK € BIIEKTPOHHBIM MPUIIOKEHUEM
(aBTope! B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B. JIynun).

Pabouas nmporpamma yueOHOTO npeamera « XUMHUS» Ha YIITYOJIEHHOM YPOBHE CPEIHEro
obmero obpaszoBanusi k YMK mo xumuu B. B. Epemmna, H. E. Ky3smenko, B. U.
Tepenuna, A. A. Jlpo3znosa, B. B. Jlynuna u mMeToaudeckue peKOMEHJALUU MO €€
cocrapiennio (aBropsl B. B. Epemun, A. A. [pozmos, M. B. Epemumna, 3. lO.
Kepumos).

Metonuueckoe mocodue k yueOHuky B. B. Epemuna, H. E. Kyspmenko, B. U.
Tepenuna, A. A. [lpo3noBa, B. B. Jlyauna «Xumus. YrinyOneHHbIH ypoBeHb. 10 kiacc
(aBTopsl B. B. Epemun, B. . Maxonuna, O. 0. CumonoBa, . B. Epemuna, A. A.
Hpoznos, D. 0. Kepumos).

Metonuueckoe mocobue k yueOHuky B. B. Epemuna, H. E. Kyspmenko, A. A.
JHpo3noBa, B. B. Jlynuna «Xumus. YrayOieHnusiii ypoBenb. 11 ximace» (aBTopsl B. B.
Epemun, H. B. BonkoBa, H. B. ®upcrosa, 1. B. Epemuna, A. A. [po3nos, 3. IO.
Kepumos).
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