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Pabouas mnporpaMma COOTBETCTBYET NOJOXKEeHUsIM DenepalbHOTO ToCyIapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHJApTa CpEeIHEro o0Imero oOpa3oBaHUs, B TOM YHCJIE TPEOOBAaHUAM K
pe3yiabTaTaM OCBOCHHsI CpeJHei 00pa3oBaTelabHON HpOrpaMMsbl, (yHAAMEHTAIBHOMY SAPY
cojiepkanus obmero oopasoanusi. Pabouas nporpamma o xumuu (6a3oBoro ypoBHs) mis 10-
11 x xmaccoB cocraBieHa Ha ocHoBe mporpammbl M.H. AdanacbeBoii, coctaBieHa amus
yueOHnka «Xumumn» - 10-11 kiacc, aBropos: I'.E. Pymsutuca u @.I'. denpamana.

ConeprxaHue MporpaMMmbl HampaBiI€HO HAa OCBOCHME yYalllUMHCS 3HAHUN, YMEHHHA U
HaBBIKOB Ha 0a30BOM ypOBHE, YTO coOoTBeTCTBYyeT OOpa3oBaTelbHON MporpamMme IKoyibl. OHa
BKJIIOYaE€T BCE TEMBbI, INPEIyCMOTPEHHbIE (enepaIbHbIM KOMIIOHEHTOM TOCYIapCTBEHHOTO
00pa3oBaTeNIbHOTO CTAaHIApPTa  CPEAHEro oO0Imero oOpa3oBaHUS IO XHMHH W aBTOPCKOM
porpamMmoi yueOHoro Kypca.

W3ydyeHnne XuUMHUM Ha YpOBHE CpeAHero oOmero oOpa3oBaHUS HANpaBlIE€HO Ha
JOCTIKEHUE CIISTYIONINX TIeTeH:

e OCBOCHHME 3HAHUHU O XMMHUYECKOW COCTABIIAIOIIEH €CTECTBEHHO - HAYYHOW KapTUHBI MUPA,
BXHEHUIIINX XUMUYECKUX MOHITHUSX, 3aKOHAX U TEOPUSIX;

e OBIAJICHHE YMEHUSIMU MPUMEHSTD MMOJTYYCHHbBIC 3HAHUS ISl OOBSICHEHHS pa3HOOOPa3HBIX
XUMHUYECKHX SIBICHUA M CBOICTB BEIIECTB, OIEHKHM POJU XUMHH B Pa3BUTUHU
COBPEMEHHBIX TEXHOJIOTHHI ¥ MTOJTyYeHHH HOBBIX MaTepPHaJIOB;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB U MHTEIIEKTYalIbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITEJIbHOTO MPUOOPETEHUs XUMHUUECKUX 3HAHUN C MCIOJb30BAHUEM pPa3IMYHbIX
UCTOYHUKOB UH(OPMAIIMH, B TOM YUCII€ KOMIIBIOTEPHBIX;

e BOCHHUTAaHHE YOEKAEHHOCTH B TIO3UTUBHOW pPOJM XHMHU B JKU3HH COBPEMEHHOTO
o01iecTBa, HEOOXOAMMOCTH XMMUYECKH TPAMOTHOT'O OTHOILICHHS K CBOEMY 3J0POBBIO U
OKpYKarolleu cpee;

e TpPUMEHEHHUE MOJTYYCHHBIX 3HAHUI U YMEHHUH N7 0€30MacHOro MCIOIb30BaHUS BEIIECTB
Y MaTepHajoB B OBITY, CEJTHCKOM XO3SHCTBE U Ha MMPOU3BOICTBE, PEIICHUS MPAKTHUECKUX
3a/1a4 B TIOBCEAHEBHOM KU3HH, MPEIYNPEKICHUS SIBICHUIN, HAHOCSIIINX BPeX 3/J0POBBIO
YeJI0BEKA U OKPYKAIOLIEH cpelie.

W3ydyeHnne XuMHUM Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUS HAMpPaBICHO Ha peIlIeHUE
CIIEIYIOIIMX 3aja4:

e 3aBepiicHHE O0O0IIC00Pa30BATENLHON IMOATOTOBKM B COOTBETCTBUU C 3akoHOM «O0
obOpazoBanuu B PDy;

e peanmuzanus  NOpPeANpPOPECCHOHATBHOIO  00IIero  oOpa3oBaHMs,  IO3BOJSIOUIETO
obecrieunTh MPEEeMCTBEHHOCTh 0011IeT0 ¥ MPOodeCCHOHATFHOTO 00pa30BaHMS.

Baxkneiieli 3agadeil 00ydeHus: Ha 3Tare MoJay4eHUs CpeaHero ooiero oOpa3oBaHUsl ABISETCS
MOJrOTOBKa OOYy4aroMmMXCsi K OCO3HAHHOMY BBIOOpY JalbHEHMIEro >KM3HEHHOTO IYTH.
OOyuaromuecs IOJDKHBI CAaMOCTOATEIBHO HCIIONIb30BaTh MPUOOPETEHHBIM B IIKOJE OIBIT
NEeSITENBbHOCTH B peaibHOM JKU3HH, 32 paMKaMHu y4eOHOro Ipoliecca.

MecTto Kypca XUMUHM B y4eOHOM IUIaHe

[Tporpamma pa3paboTaHa B COOTBETCTBUU C OA3UCHBIM yYEOHBIM IUIAHOM JJISl CTYHEHH
cpemHero oomero oopa3oBanus. XuMus B cpeHei mkose nzydaercs B 10 -11 kimaccax. Obmiee
YKCII0 y4eOHBIX YacoB 3a 2 rofa ooydenust — 140 yacos, u3 Hux no 70 4 (2 u B Hepento) B 10 u 11
kimaccax. | wac moOaBineH 3a cyeT 4YacTH, (OPMHPYEMOH y4YaCTHHKAMHU OO0pa3oBaTEIbHBIX
OTHOILIEHUH.

[Iporpamma peanuzoBaHa B ydeOHHUKAaX XMMHH, BBIMYIICHHBIX M31aTeIbCKUM IIEHTPOM
« ITpocsemenne»: Pymsutuc I'.E., ®enpaman @.I'. Xumus. ba3zoseiii ypoBenb. 10 knacc. - M.:
[Ipocsemenue, 2020; Pymsutuc I'.E., ®enpaman @.I'. Xumus. ba3osslil yposens. 11 kiacc. -
M.: Ilpocsemienue, 2020.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
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JInyHOCTHBIE

B LIEHHOCTHO-OPUEHTAI[HOHHON c(hepe — BOCIHUTAHHE YyBCTBA FOPAOCTU3A POCCUHCKYIO
XMMHUYECKYIO HayKy, TyMaHH3Ma, LIeJIeyCTPEMIICHHOCTH;

B TPYAOBOH c(hepe — TOTOBHOCTh K OCO3HAHHOMY BbIOODPY AasibHENIIEeH 00pa3oBaTeabHON
TPaeKTOpUH;

B II03HABATEJIFHOH chepe — yMEHHE YIPaBIATh CBOCH MO3HABATEIBHOMN JIESTEIBHOCTBIO.

MeranpeameTrHbie

HCIIOJIB30BAHUC yMeHI/IfI 1 HaBBIKOB pa3JII/I‘-IHBIX BHUJIOB HOSH&B&TGHLHOﬁ ACATCIIBHOCTH,
NPUMEHEHNE OCHOBHBIX METOJIOB TO3HAHMUS (CHCTEMHO-WH(OPMAIMOHHBIA aHaJu3,
MOJIETTMPOBAHUE) JUIsl U3YUEHHS Pa3IMYHbIX CTOPOH OKPYXKalOLIeH 1eHCTBUTEIbHOCTH;
UCIOJIb30BaHNE OCHOBHBIX HMHTEJUICKTYaJbHBIX ONepauuii: (GOpMyIHpOBaHHE THUIOTE3,
aHaJu3 M CHHTE3, CpaBHEHHUE, O00OOIIEHWE, CHCTEMAaTHU3allus, BBISBICHUEC MPUYMHHO-
CJIEACTBEHHBIX CBSA3€H, IOMCK aHAJIOTOB;

yMEHHE TEHEPUPOBATH UJIEH U OTIPEJIEIATh CPEICTBA, HEOOXOIUMBIE JIJISl X peau3alliy;
YMEHUE ONpPEACNATh MEM U 3aJaud JeATEILHOCTH, BBIOMpATh CPEACTBA peaH3alliu
e n HpI/IMeHHTb X Ha HpaKTI/IKe;

WCIIOIB30BAaHUE PA3JIMYHBIX HMCTOYHHUKOB HMHGOPMAIIMH, TOHHMMaHUE 3aBUCHMOCTH
cojepkaHus U (HOpPMBI TIPEACTABICHUS HHPOPMAIMH OT I€JIe KOMMYHHKAllUd |
azpecara.

B o6nacTi mo3HaBaTeNbHBIX Pe3yabTaTOB 00pa30BaTEIbHOE YUpEeKACHHE 00IIero oopa3oBaHus
MPEIOCTABISIET YUCHUKY BO3MOXKHOCTh Ha CTYIEHH CpeJHEro (MOJHOro) obmero oopa3oBaHus
HAay4YHUTBCA:

JaBaThb ONPCACIICHUA HAYYHBIM IMOHATHUAM,

OMKCHIBATh JIEMOHCTPALIMOHHBIE M CAMOCTOSATEIBHO MPOBOJUMBIE JKCIIEPUMEHTHI,
UCIIOJIB3YS IJIsl 3TOT'O €CTECTBEHHBIHN (PYCCKHUIA) S3bIK U SI3bIK XUMUU;

OMHCHIBATh M pa3IdyaTh M3YYCHHBIC KJIACCHI HEOPraHWYECKHMX U OPraHUYEeCKUX
COEIMHEHUH, XUMUYECKUE PEaKIINU;

KJIacCHU(UITUPOBATH H3YUYCHHBIE OOBEKTHI U SIBJICHNUS,

HAO0JIFO/IaTh JIEMOHCTPUPYEMBIE M CaMOCTOSTEIHHO TPOBOJUMEIC OTBITHI, XUMHYCCKHE
peakiuu, MPOTEKAIOIINE B IPUPOJE U B OBITY;

JenaTh BBIBOABI M yMO3aKIIOUEHUS W3 HAONIOJEHUHN, HW3YUYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEH, MTPOTHO3UPOBATh CBOMCTBA HEM3YYCHHBIX BEILIECTB MO AHAJIOTHU CO
CBOICTBaMH U3y4YCHHBIX;

CTPYKTYPHUPOBATh U3yUYCHHBIN MaTEPHAIT,

WHTEPIPETHUPOBATH XUMUYECKYIO0 HH(POPMALIUIO, TOTYYEHHYIO U3 IPYTUX UCTOUYHUKOB;
ONMHCHIBATH  CTPOEHHE aTOMOB  d3yieMeHTOB -1V mepuogoB ¢  HMCHOIB30BaHHEM
AJICKTPOHHBIX KOH(PUTYpAIUi aTOMOB;

MOJCIUPOBATh CTPOCHUE MPOCTEUIINX MOJIEKYJ HEOPraHMYeCKMX ¢ OPraHuYeCKUX
BEILECTB, KPUCTAJUIOB;

[IpenmeTHbIC

pacKkpbIBaTh Ha TpUMEpax poJib XUMUU B (OPMHPOBAHWU COBPEMEHHOW HayyHOU
KapTHUHBI MUPA U B PAKTUYECKOM JI€SITEIbHOCTH YEJIOBEKa;

JIEMOHCTPUPOBAaTh Ha IMpHUMEpax B3aUMOCBSA3b MEXIy XUMUEH U JIPYTHUMH
CCTCCTBCHHBIMU HAYKaMMH,

pacKpbIBaTh Ha IpUMEpPax MOJOKEHU TEOPUH XUMUUYECKOoro crpoeHust A.M. Bytnepona;
noHuMath (usnyeckuii cmbicn [lepuomnueckoro 3akona J[.W. MenaeneeBa u Ha e€ro
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHYECKHX DJIEMEHTOB U O6pa30BaHHLIX MU
BEIIECTB OT JIEKTPOHHOTO CTPOCHHSI aTOMOB;



® OOBSCHATH MPUYMHBI MHOTOOOpa3wsi BEHIECTB HA OCHOBE OOINMX MPEJCTABICHHUN 00 UX
COCTaBe U CTPOCHUH;

® TPHUMEHATH MPaBWJIA CHCTEMATHYECKOW MEXIYHAPOJHONH HOMEHKIIATYpPhI KaK CpEJICTBA
paznuYeHUs U UACHTU(UKAIIMH BEIIECTB 0 UX COCTaBY U CTPOCHHIO;

® COCTaBISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJBI OpPraHMYEeCKHX BEIIEeCTB Kak
HOCHTEJICH MH(pOpPMAIMK O CTPOCHHWU BEIIECTBA, €r0 CBOWCTBAX M MPUHAIIC)KHOCTH K
OTIpeIeNIEHHOMY KJIacCy COeIMHEHU;

® XapakTepH30BaThb OpPraHMYECKHE BEILeCTBAa I10 COCTaBY, CTPOEHUI0 U CBOWCTBaM,
yCTaHABIUBATh MPUUYUHHO-CICJACTBCHHBIE CBSI3M MEXIY NaHHBIMU XapaKTePUCTHUKAMHU
BEIIECTBA;

® TPHUBOAUTH MPUMEPHl XUMHUYECKHUX PEAKIMH, PaCKPBIBAIOIINX XapaKTEPHBIC CBOMCTBA
TUNIUYHBIX  TPEACTaBUTENCH  KIACCOB OPraHUYECKWX BEHIECTB C  IENbI0  HX
naeHTuuKanuy 1 0ObSICHEHUS 00JIaCTH PUMEHEHUS;

® TIPOTHO3MPOBATH BO3MOXKHOCTH MPOTEKAHMS XMMHYECKUX PEAKIMi Ha OCHOBE 3HAHUU O
TUNIAX XMMHYECKON CBS3H B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;

® JWCIOJB30BaTh 3HAHUS O COCTaBE, CTPOCHWH W XHMHYECKHX CBOMCTBAaX BEIICCTB JIS
0€30MacHOT0 MPUMEHEHUS B IPAKTHUECKOU JIeATEeTHbHOCTH;

® TPUBOAUTH MPUMEPHI MPAKTUUECKOTO HUCIOJIB30BaHUS MPOIYKTOB NepepadoTku HeDTH U
IIPUPOJTHOTO Ta3a, BRICOKOMOJICKYJISIPHBIX COCIUHCHHN (TIOJIMATUIICHA, CUHTCTHYCCKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

® TPOBOJAUTH OMBITHl MO PACMO3HABAHUIO OPTAaHUYECKUX BEILECTB: TIUIEPHUHA, YKCYCHOM
KHUCJIOTHI, HETPEACIbHBIX XKUPOB, TIFOKO3bI, KpaxMana, OCJIKOB — B COCTaBE IMHIICBBIX
MPOAYKTOB M KOCMETUYECKUX CPEICTB;

e BJAJICTh MPaBUIAMHU U MpUeMaMu 0e30MacHO pabOThl ¢ XMMHYECKUMHU BEIIECTBAMU H
1a00paTOPHBIM 000PYIOBAHUEM;

® YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIMU U CMEIICHUS XUMUYECKOTO
paBHOBECHUS OT PA3IMYHBIX (DAKTOPOB C IEIBIO ONPEACIICHUS ONTUMAIBHBIX YCIOBHIA
MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB;

® TIPHUBOIUTH MPUMEPHI THAPOIIH3A COJICH B MOBCETHEBHOW KM3HU YEJIOBEKa;

® TPHUBOAWTH TIPUMEPHl OKUCIUTEIHFHO-BOCCTAHOBHTEIBHBIX PEAKIUH B  MPHUPOJE,
MPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEEATEILHOCTH OPraHu3MOB;

® TPUBOAUTH MNPUMEPHl XMUMHMUYECKHUX PEAKIU, PaCKPBIBAIOIIUX OOIIUE XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIICCTB — METAIIIOB U HEMETAILJIOB,

® TIPOBOAWUTH pacdeThl Ha HAXOXKIEHHE MOJICKYISIPHON (HOpMYINBI YriaeBOIOpoAa IO
OPOAYKTaM CrOpaHuss U IO €ro OTHOCUTEIbHOM IUIOTHOCTH M MAacCOBBIM JOJSM
JJIEMEHTOB, BXOSIIUX B €70 COCTAB;

e BjaJeTh MpaBWJIaMU 0€30MACHOTO OOpalleHUs C €AKUMH, TOPIOUYMMU U TOKCHYHBIMU
BEIIICCTBAMH, CPEIICTBAMH OBITOBOW XMMHH,

® OCYIIECTBIATh MOUCK XUMHUYECKOW WHGOpPMAIMKU TIO HAa3BaHUSAM, HICHTU(UKATOPAM,
CTPYKTYpPHBIM (pOpMYyJIaM BEIIECTB;

® KPUTHMYECKM OLEHUBATh U  HMHTEPHPETUPOBATh  XUMHUUYECKYI0  HH(OpMaLHUIO,
CoJIeprKallytocss B COOOIIEHUSX CPEACTB MaccoBOi mH(popMaImu, pecypcax MHTepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B
L[EJISIX BBISIBJICHHSI OMIMOOYHBIX CYKACHHUH U (HOPMUPOBAHUS COOCTBEHHOMN TO3UIIHH;

® TPEACTaBIATh MyTH pELIeHHs T00aTbHBIX MPOOIEM, CTOALIUX TMEPE] UYeTOBEUECTBOM:
IKOJIOTHUECKHX, SJHEPTeTUICCKUX, CHIPhEBBIX, H POJIb XUMUHU B PEIICHUH ITUX MPOOIIEM.

BBIyCKHHUK TOTYYUT BO3MOKHOCTD HAYUUTHCS

® JUUIIOCTPUPOBATh Ha IpHUMEpax CTAHOBJICHHWE U SBOJIIOIHMIO OPraHUYECKONW XHUMHU Kak

HAyKH Ha Pa3IMYHBIX UICTOPHUSCKHUX ITAIAX €€ PA3BUTHUS;



® JCIOJb30BaTh METOJbl HAy4YHOI'O IMO3HAHMS IIPU BHIIOJHEHUHM IIPOEKTOB M Y4eOHO-
UCCIIEIOBAaTENIbCKUX 33/ad 110 H3YYEHHUIO CBOMCTB, CHOCOOOB MOJYyYEHHUS MU
pacno3HaBaHUsl OPraHUYECKUX BEILECTB;

® OOBACHATH MPHUPOLY MU CIOCOOBI OOpa30BaHUs XUMHUYECKOW CBS3U: KOBAJEHTHOM
(monsipHOM, HEMOJSPHOM), HMOHHOW, METANIMYECKOW, BOJAOPOJHOM — C LEJbI0
OIIpeEIICHUs] XMMUUYECKON aKTUBHOCTHU BELIECTB;

® YCTAaHABJIMBATh T'€HETHUYECKYIO CBA3b MEXJYy KJIAacCaMHU OPraHUYECKUX BELIECTB IS
000CHOBAaHUS MPUHIUIHUAIBHON BO3MOXKHOCTH TOJYYEHHsS] OPraHMYECKHX COEeIMHEHUN
3aJIaHHOT'O COCTaBa U CTPOCHUS;

® YCTaHaBJIMBATh B3aUMOCBA3M MEXIY (pakTaMH M TEOpHEH, IPUUUHON U CIEACTBUEM IIPU
aHamu3e MPOOJEMHBIX CUTyallMii ¥ OOOCHOBAaHUHM TMPUHHUMAEMBIX PEUICHUH HAa OCHOBE
XUMUYECKHUX 3HAHUM.

COIEPKAHUE YYEBHOI'O ITPEIMETA
10 xnacc.

1.Teopust XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX COSAMHEHHM.
[Ipupona xumuueckux cpsizeil. Oprannueckue BemiecTsa. [losiBiaeHNe U pa3BUTHE OpraHUYECKON
XUMUU KaK Haykd. XUMHUYECKOE CTPOCHUE KaK NOPAIOK COEIMHEHHS aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJICHTHOCTU. (OCHOBHBIE TIOJOXKEHUS TEOPUM XUMHUYECKOTO CTPOCHUS
opranndeckux coeauHeHuid A.M. bBytnepoBa. YriepoaHbiii CKEIET OPraHUuYECKOM MOJEKYIIbI.
KpatHocTs xuMuueckoi CBsI3M. 3aBUCMMOCTH CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOCHUS
Moniekyn. M3omepus u wuzomepnl. llonsatue o ¢yHkuuoHansHOW rpymme. [IpuHIMIIBL
KJlacCH(pUKaIUU OpraHNYeCKuX coequHeHni. CrucremMaTnyeckast MeXIyHapoHas HOMEHKJIaTypa
W TpUHIUNBI 00pa3oBaHUS Ha3BaHU OpPraHMYECKUX COEIWHEHHUH. MecTo U 3HaveHue
OpraHUYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
[IPNel.Onpenenenue yriepoaa U BOJOPOAA B COCTABE OPraHMYECKOTO BEIIECTBA.
2.YTIIeBOAOPO/IBI
[IpenensHble yrieBogoponab! (anmkaHbl). CTpoeHHE MOJIEKYNbI MeTaHa. | OMOIIOTWYECKUH P
ankaHoB. ['omonoru. MexnyHaponHas HOMEHKJIAaTypa OpraHMYECKHX BellecTB. M3omepus
YIJIEPOAHOTO CKeNeTa. 3aKOHOMEPHOCTH W3MEHEHHs (PU3MYeCKHX CBOMCTB. XHUMHUYECKUE
CBOMCTBa (Ha TIpUMEpPe MeTaHa M JTaHa). pPEakuuu 3aMenieHus (TaJIoreHUpPOBAHUE),
JIETUIPUPOBAHMS KaK CIIOCOOBI MOTYYEHHS BaXKHEUIINX COCAMHEHUN B OPTaHUYECKOM CHHTE3€.
l'openne Merana kKak OJMH W3 OCHOBHBIX HCTOYHHUKOB TEIJIa B MPOMBIIUICHHOCTH W OBITY,
n3oMepu3anuu ankaHoB. llemueie peakiuu. CBoOOAHBIE paAuKanbl. [ aloreHOnpOU3BOIHBIC
ankaHoB. Haxoxnenue B mpupojie U npuMeHeHue aikaHoB. KpatHeie cBszu. HenmpenenbHbie
yraeBoopoabl. AnkeHbl. CTpoeHHEe MOJEKYJbl ATHIEHA. SP—TuOpuau3anus. [ oMmonornaeckuii
psn ankeHoB. Homenknatypa. M3omepust yriaepogHoro ckejieTa U MOJ0KEHUsI KpaTHOM CBSI3U B
MoJsiekyne. XHUMHUYECKHE CBOWCTBa (HA TpHUMeEpe OJTHUIEHA): PEaKIUuu MPUCOCAHUHECHUS
(ramoreHrpoBaHUe, THAPUPOBAHUE, THUApATAIMSA, THUIPOTAJIOTCHUPOBAHUE) KaK CHOCO0
nmoyiyueHus:  (PYHKIMOHAIBHBIX  MPOU3BOJHBIX  YIJIEBOJOPOJIOB, TOPCHHUS. ITpaBuio
MapkoBHHKOBa. BpicOkoMoOneKymnsipHble coeAuHeHus1. KauecTBEHHbIE pEeakUUu Ha JIBOWHYIO
cBa3b. [lonmuMmepusanus 3TUIeHa KaKk OCHOBHOE HAIIpaBJIEHUE €ro Mcnosb3oBaHus. [lommatuneH
KaK KpPYNHOTOHH@XXHBI TPOAYKT XHMHYECKOrO MpOU3BOACTBA. I[IpumeHeHue sTuieHa.
AnkanveHpl M Kaydyku. [loHsTHe 00 ankaJWeHax Kak YrieBOIOpOAaX C JABYMS JBOHHBIMHU
cBs3simu. [lomumepuzanus auBuHmIA (OyTaaueHna-1,3) kak crmnocod MOIY4eHHUS CUHTETHYECKOTO
kaydyka. HM3ompen (2-metmnOyraamen-1,3).  HarypanbHblii M CHHTETHYECKHI Kay4dyKH.
Bynkanuzanus kaydyka. Pesuna. IlpuMeHeHue kaydyka v pe3uHbl. ConpspKEHHBIE JBOMHBIE
cs3u. [lonyyenme © XMMHYECKHE CBOMCTBA aJKaJWEHOB. Peakunu NpuCOECIUMHEHHS
(ramoreHUpoBaHUs) M TOJUMEPU3ALNU ATKAJAUCHOB. AJKUHBL. AUETHIEH (3THUH) U €ro
romonioru. CTpoeHHe MOJEKyJbl aneruieHa. ['omonoruueckuil psan ankuHoB. HomeHnknatypa.
N3omepus yriaepoJHOTrO CKejleTa M MOJIOKEHHUS KPaTHOW CBA3M B MoJseKyle. MexkiaccoBas
nzomepus. SP-I'mbOpuamzanus. XuMHUUECKHE CBOMCTBA (Ha NIpHUMEpE alleTUIIEHA): peakluu
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MPUCOEIMHEHN (TaJIOTeHUPOBAaHKE, THAPUPOBAHKUE, THApATAlUs, THAPOraJoreHUPOBAaHUE) KaK
croco0 TMoJydyeHus: MOJUMEPOB M JPYruX MOJE3HBIX NPOAYKTOB. ['opeHue aimerusieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYpHOIO IIJIAMEHM JUIsl CBAapKU M pe3ku MerawioB. [IpumeHnenue
anetwieHa. [lorsTue o mukimoankaHax. ApeHbl (apoMaTHUeCKHe YrieBOAopobl). beH3on kak
MPEICTaBUTENIb aPOMATHUYECKUX YIIIeBO0pooB. CTpoeHue MOseKylbl OeH3osa. XUMHUYECKHe
CBOMCTBA: peaKIUuu 3aMelIeHHs (TaJlorTeHHpPOBaHWE) KaK CIOCO0 TMOTyYeHUS XUMHUYECKHX
CPEICTB  3aIMThl pPACTCHUH, NPUCOCTUHEHUS (THIPUPOBAHUE) KaK JI0Ka3aTEIbCTBO
HemnpeneabHoro xapakrepa Oenzona. Peakumsi ropenus. Tomyon. M3omepus 3amecTtuteneil.
[Mpumenenune 6en3ona. [lectunuael. ['eHeTHUECKas CBSA3b APEHOB C APYTUMU YIIIEBOIOPOTAMH.
[Tpupoaubie HCTOYHUKH yriaeBoaopooB. [Ipupoansnii ra3. Hedts. [TonyTHble HeTsIHBIE Ta3bl.
Kamennsiit yrone. Ilepepaborka nedpTu. Ileperonka HedTu. PexTHdHKanMOHHAs KOJOHHA.
bensun. Jlurpoun. Kepocun. Kpekwnr HedrenpomyktoB. TepMuUecknii M KaTaTUTHUYESCKUI
KkpekuHru. [Tuponus. Pemenue pacueTHbIX 3a7a4 Ha BBIBOJ (POPMYITBI OPIraHUYECKOTO BEILIECTBA.
[TPNe2 ITony4yeHue u cBOMCTBA 3THIICHA

3.Kucnopoaconepskariye opraHHuecKue COeTMHEHMUS.

Kucnoponconepxamue opranudeckue coeauHeHuss. OOHOATOMHBIE MpPENEIbHbIE CIUPTHI.
Knaccudukanus, HOMEHKIIATypa, U30MEpUs CIUPTOB. METaHON M 3TaHOJI KakK IMPeJICTaBUTEIH
MpeAENbHBIX OJJHOATOMHBIX CIUPTOB. [lepBUUHBII, BTOPUYHBIN U TPETUYHBIA aTOMBI YIJIEpOJA.
Bonopoanas cBsi3b. XuMHUECKUE CBOMCTBA (Ha MpUMEpPe METAHOJIA U 3TAHOJA): B3aUMOJICHCTBHE
C HaTpueM Kak Crmoco0 yCTAHOBJCHHS HAIUYUS  THIPOKCOTPYIIBI, PEaKIus ¢
raJIoTeHOBOJIOPOJIaMU  KaK CIOCO0 TMOJYYEHHUs pacTBOPHUTENEH, NeruapaTanus Kak Crocod
MoJIyueHus: dSTWwieHa. Peakuus ropeHus: cnupTbl Kak TormumBo. CrnuproBoe OposkeHHE.
®epmentel. Bomoponneie cBsazu. I[lpuMenenne wmertanHosna u dtaHosa. DU3HOIOTMYECKOE
JECTBUE METAHOJA M HTAaHOJIA HA OPraHU3M 4eJoBeKa. AJIKOrosn3M. MHOTroaTOMHBIE CIIMPTHI.
OTUIEHITIMKOIb U TJIULEPUH KakK MPEACTaBUTEIN MpPEIEiIbHBIX MHOTOATOMHBIX CIHUPTOB.
KauecTBeHHass peakuusi Ha MHOTOATOMHBIE CIUPTBI M €€ NPUMEHEHUE JJIsl paclo3HaBaHUs
[JIMLEPUHA B COCTaBE KOCMETHUYECKHX cpenacTB. [IpakTuueckoe NMpUMEHEHUE STUIICHIVIMKONS U
ruuepuHa. @exon. Apomarudyeckue cupTel. CTpoeHne MoneKyibl ¢peHona. BanMmHuoe BiusHue
aTOMOB B MoJIeKyJie peHosa. XMMHUYEeCKHE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THIPOKCUIOM
Hatpus, Opomom. KauectBenHas peakius Ha ¢eHon. [Ipumenenue ¢enona. KapOoHunpHbie
coenuHenus. KapbonunpHas rpynna. AnsaeruaHas rpynna. Anpaeruasl. Keronsl. M3omepus u
HOMeHKIIatypa. [lomydyeHne M XMMHUYECKHE CBOMCTBA albAErWioB. Peaknuum OKHCIEHHS U
MPUCOCAMHEHUST ajbAeruioB. MeTaHans (dopManbaerua) W dTaHAIb (aleTalIbIerHa) Kak
MPEICTaBUTENIN NpeAeTbHbIX allbleru10B. KauecTBeHHbIE peakiMy Ha KapOOHWIbHYIO TPYIIILY
(peakiuss «cepeOpsHOTO 3epKanay, B3aumonaecTBue ¢ ruapokcuaom wmean (1)) m ux
IpUMEHEHHE JJIs1 OOHApY)KEHUs MpeNlebHBIX ajbJETHI0B B MPOMBIIIJICHHBIX CTOYHBIX BOJAX.
Tokcuunocth anpaerunoB. Ilpumenenune Qopmanbaeruna u ameranpieruga. KapOoHoBbie
kuciaoThl. KapbokcunbHas rpynmna (kapookcorpymnma). M3omepus 1 HOMEHKIaTypa KapOOHOBBIX
kucnoT. OJHOOCHOBHBIE IpelebHble KapOOHOBbIE KHUCIOTHL. llonmydeHue OIHOOCHOBHBIX
IpEeNbHBIX KapOOHOBBIX KHUCJIOT YKCYCHas KHCIOTa Kak IpeACTaBUTEIb MpeAeibHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOICTBA (Ha MpUMEpe YKCYCHON KHUCIIOTHI):
peakuuu ¢ MeTaUIaMH, OCHOBHBIMM OKCUIaMH, OCHOBAHMSMM U COJIIMU KaK IOATBEPXKICHUE
CXOJCTBA C HEOPraHMYECKUMH KucJoTaMu. Peaknusi stepudukanvyd Kak croco0 MOTydeHHs
CIIOKHBIX 3¢upoB. IlpumeHenune yKCycHOW KHCIOTBL. MypaBbUHAsE KHUCIOTA. AIETATHI
[IpencraBienue o BeIcIIUX KapOOHOBBIX KucioTax. CroxxkHble 3¢upsl 1 xupbsl. Homenknarypa.
[lony4yenue, XUMHUECKUE CBOMCTBA CIOXKHBIX 3upoB. Peakuus stepuduxammu. CroxHble
3¢upbl Kak MPOAYKThl B3aUMOJEUCTBUS KapOOHOBBIX KHUCJIOT co crnupTamu. llpumenenue
CJIO’KHBIX 2()MPOB B MUILEBON U Nap(roMepHON MPOMBIIIIEHHOCTH. JKUPBI KaK CI0XKHbIE d()UPbHI
[NIMLEpPUHA W BBICHIMX KapOOHOBBIX KUCJIOT. PacTurenbHble M JKUBOTHBIE KUPBI, UX COCTaB.
PacriozHaBaHne pacTUTENBbHBIX JKUPOB HAa OCHOBAaHMM HX HENPEAEIBHOTO XapakTepa.
[lpumenenue >xupoB. ['waponus wiIM OMBUIEHHE J>KUPOB Kak CrHoco0 MPOMBIILIEHHOTO
MOJTyYEHHUs COJICH BBICHIMX KapOOHOBBIX KUCIOT. MBIIA KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT.
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Moromue cBoiicTBa MbiTa. CHHTETHUYECKHME MOIOIIME CpencTBa. YTrieBonabl. Kimaccuduxarms
yriieBoaoB. Monocaxapuabl. Onurocaxapuabl. Jlucaxapuael. HaxoxaeHue yriieBoJOB B
npupozae. I'moko3a kak anpaerngocnupt. bposkenue rimoko3sl. @pykroza. Caxaposa. ['uaponuns
caxaposbl. Kpaxman u 1memnonio3a kKak OHMOJOTHYECKHE MOJMMEpPhl. XHUMHYECKHE CBOMCTBA
Kpaxmalla M IeJUTFOJIO3bl (TUApONH3, KAadeCTBEHHAs peakius C HOOoM Ha KpaxMal U ee
MPUMEHEHHE i1 OOHApy)XeHWs Kpaxmaja B TMNPOAYKTax mnuraHus). llpumeHeHune u
Ouwosorudeckas poib yriaeBoaoB. [loHsTHEe 00 WMCKYCCTBEHHBIX BOJIOKHAX Ha MpUMeEpe
aleTaTHOTO BOJIOKHA. Aneruniesunono3a Krnaccudukamuss  BosokoH.  Wnentuduxarus
OPraHUYeCKUX COeAUHEHMM. ['eHeTnueckas CBsI3b MEXKy KIaCCaMH OPTaHUYECKUX COEIUHEHUI.
TuIbl XUMUYECKUX PEAKIIUN B OPraHUYECKON XUMUHU.

JIONel «Peakiiust okucieHus 3TaHoa okcuoM Meau(11)».

JION22 « M3yyeHre XMMHUYECKHX CBOMCTB IITUIIEPUHA

JIONe3 «B3aumoperictBue kpaxmana c lo»

[TPNe3 WM3ydeHue CBOMCTB YKCYCHOM KHUCIIOTHI.

4.A30TCcozepKalUE OPTaHUYECKNE COSTUHEHMS.

AMuHOKHCITOTEI W Oenku. CocTtaB W HOMEHKJIaTypa. AMHHBL AMHHOTpymnma. AHWIMH.
[TomyueHne U XMMHYECKHE CBOWCTBA aHWIMHA. AMUHOKHUCIIOTHI Kak aM(OTEpHBIE OpraHNYeCKHe
coenuHeHus. zoMepust 1 HomeHkIaTypa. bunonspusiii noH. Ilentunnas cBa3p. buonornueckoe
3HAUEHUE O-aMUHOKUCIOT. OONacTH TpPUMEHEHUS aMHUHOKHCIOT. XWUMHUYECKHE CBOWMCTBA
amuHokucnoT. llentunel. Tlomunmentuael. ['nmunmb. benku kak nOpupoaHbIE OHOMOIUMEPHI.
CoctaB u cTpoeHue OenKoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUAPOIU3, JEHATYypallus.
ObHapy>xeHue 0eJIKOB MPH MOMOIIN KaueCTBEHHBIX (IBETHBIX) peakiuil. [IpeBpaienus O0eaxoB
MU B opraHu3Me. buonormueckne QyHKIuN OeIKoB. A30TcOAepIKaIIUe TeTePOIMKIHIECKIE
coenquuenus. [upunun. [Muppon. [Tupumunun. [lypun. A3oTucteie ocHoBaHuA.HykienHoOBbIE
kucioTel. Hykmeotuasl. KomrmeMeHTapHble a30THCTbIE OCHOBaHUSA. XHMHS U 30POBHE
yenoBeka. @apMakoIoruyeckas XuMusl.

[1PNe4 TIpuroTtoBieHue pacTBOPOB OEJIKOB U BBIIIOJIHEHUE OIBITOB C HUMHU.

5.XUMHUs TTOJIMMEPOB

[Homumepsl. Crenens nonaumepuszanuu. Monomep. CTpykTypHOe 3BeHO. TepmoruiacTUyHbIE
MOJIUMEDPBL. CrepeoperyisipHble MOJIUMEDBL. [TonusTunes. [Honunponunex.
[MomureTpadropatunen. TepmopeakTuBHBIE TOMUMEPBL.  DeHOTOPOPMATBIETHIHBIC CMOJIBI.
[Inactmaccel. @enomumactel. AMuHOIIAacTel. IleHomnactel. Ilpuponnbiii kayuyk. PesuHa.
D0onuT. CuHTeTHYECKHE Kayuyku. CuHTeTHYeCcKue BosiokHa. Kampon. JlaBcaH.

11 knacc

1. Baxkneiime XuMUYECKUE TTOHATHS ¥ 3aKOHBI

Atom. Xumuueckuil s3nemeHT. M3otonsl. [IpocThie M clioKHBIE BElIECTBA. 3aKOH COXPAaHEHHS
MacChl BEIIECTB, 3aKOH COXPAHEHUS U MIPEBPAIICHHS YHEPTUU MTPU XUMHUYECKUX PEAKIIHIX, 3aKOH
MOCTOSIHCTBA COCTaBa. BellecTBa MOJEKYISIPHOTO UM HEMOJIEKYJISPHOTO CTPOCHHS. ATOMHbIE
opbouranu, S-, p-, d-, f-aaexTponbl. OCOOEHHOCTH pa3MEIICHUs AJIEKTPOHOB IO OPOUTANIIM B
aToMax MajblX M OOJBIIMX TEPUOAOB. ODHEPreTHUYECKHE YPOBHH, MOAypoBHHU. CBA3b
MEPUOJIUYECKOTO 3aKOHA W TEPUOAUYECKOM CHCTEMBI XHUMHUYECKHX 3JEMEHTOB C TEOpHUel
CTpoeHUs aToMoB. KOpOTkWil W JJIWHHBIA BapUaHTBl TAONHIBI XUMHUYECKUX DSJIEMEHTOB.
[lonoxkeHne B NEPUOJMYECKONW CHCTEME XMMHYECKHX 3JIEMEHTOB BOJOPOJA, JAHTAHOWJOB,
AKTUHOUJOB W HCKYCCTBEHHO TMOJYYEHHBIX DJIEMEHTOB. BaJleHTHOCTh U  BaJICHTHbBIC
BO3MOKHOCTH aTOMOB. [lepnoanueckoe n3MEHEHNE BAJICHTHOCTH U pa3MepOB aTOMOB.
PacueTHple 3amaun. BeruucieHue macchl, 00beMa WM KOJUYECTBA BEIIECTBA IO W3BECTHOMN
Macce, OOBbEMY WJIM KOJUYECTBY BEIIECTBA OJHOIO M3 BCTYNUBUIMX B PEAKIHIO WIH
MOJIYYUBIIUXCS B PE3yJIbTaTe€ PEaKLUU BEIIECTB.

2. CtpoeHue BelecTna

Xumudeckasi CBsi3b. BUIBI M MeXaHU3MbI OOpa30BaHHUS XUMUUYECKON CBsizu. MOHHas CBS3b.
Karnonsl u anuonbl. KoBaneHTHas HenoasipHas cBs3b. KoBajeHTHas MOJISpHAs CBS3b.
DnekTpooTpuniateabHOCTh. CTeneHbp okuciaeHus. Mertaminueckass cBs3b. BogopoaHasti CBs3b.
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IIpocTpaHCTBEHHOE CTPOEHHME MOJEKY] HEOPraHMYECKUX M OPraHMYECKUX BEIECTB. THUIIBI
KpUCTAIJINYECKUX PEIIETOK U CBOMCTBA BellecTB. [[puurHbBl MHOTOOOpa3us BELIECTB: U30MEpHS,
TOMOJIOT M, aJUIOTPOIIHSL, U30TOIHS.

JeMoHcTparuu. Mojenu  MOHHBIX, AaTOMHBIX, MOJEKYJSIPHBIX M METaJUIMYECKHUX
KpUCTaUIM4ecKux pemerok. Dddexr Tungans. Moaenu MosieKysn H30MepOB, TOMOJIOTOB.
PacueTnble 3amaun. Beruncienune maccel (KOJM4ecTBa BEIIECTBA, 00beMa) MPOAYKTa peaklivy,
€CJIM IS ero IOIY4YEeHUs JaH PacTBOP C ONPEACICHHON MacCOBOM J0JIEH UCXOHOIO BELIECTBA.
3. XMMHYECKHE PEaKIIUH

Knaccudukanus XUMHYECKUX peaKifii B HEOPraHMUECKOM M OPraHNYECKON XUMHUU.

CKOpOCTh peakiiiM, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (PAKTOPOB. 3aKOH JEHCTBYIOIIMX Macc.
Ouneprust aktuBanuu. Katanuz u  karanmsatopel. OOpaTuMocTh peakiuif. XHUMHYecKoe
paBHOBecue. CMelIeHuEe pPAaBHOBECHS TOJ JEHCTBHEM pasnuyHbIX (akTopoB. [lpuammn Jle
HlaTtense. [Ipon3BOICTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JleMoHCTpanu. 3aBUCHMOCTb CKOPOCTHM pEaKIUU OT KOHIEHTPALMM W TEeMIEpPaTypBhl.
PasnoxxeHne nepokcua BOJOpoAa B IPUCYTCTBUH KaTaJln3aTopa.

JIONe1 Omnpenenenue cpeabl pacTBOpa ¢ MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA.

JION22 IlpoBeneHue peakiuii HFOHHOTO OOMEHa JJIsl XapaKTEPUCTUKU CBOMCTB 3JIEKTPOJIUTOB.
PacueTnble 3aaun. Beruncienne macchl (KOJTUYeCTBa BEIIECTBA, 00beMa) MPOAYKTa pEakivy,
€CJIM M3BECTHA Macca UCXOJIHOTO BEIIECTBA, COJAEPIKAIIETO ONPEAEICHHYIO 1010 pUMeceH.
4.PacTtBOpBI

HucnepcHbie cuctemsl. VicTuHHBIE pacTBOpBl. CIIOCOOB! BBIpaXKEHHsI KOHIEHTPALUU PACTBOPOB:
MaccoBasl J10JIs1 paCTBOPEHHOTO BEUIECTBA, MOJIIpHAs KOHILEHTpauusa. KojuionaHele pacTBOPBI.
307u, Tenu.

DOnekTponautuyeckas aucconuanug. CuibHble U cladble 3IeKTPONUThl. KUCIOTHO-OCHOBHBIE
B3aUMOJIeHCTBUS B pacTBopax. Cpena BOJIHBIX pacTBOPOB: KHCJAs, HEUTpajbHAasl, IIEIOYHAs.
HNonnoe npoussenenue Boabl. Bogopoausiii mokasarens (PH) pactBopa.

I'maponu3 opraHNYeCKUX U HEOPraHUYECKUX COCITMHEHHM.

ITIPNel. IIpuroroBneHue pacTBopa C 3aaHHON MOJISIPHOM KOHLIEHTpAaLUEH
5.O1eKTpOXUMHUUECKHE peaKuu

XUMHUECKUE HMCTOYHUKUA TOKa. PN CTaHAAPTHBIX 3JIEKTPOAHBIX MOTEHLUUAIOB. DJIEKTPOIU3
pacTBOpoB U paciuiaBoB. [loHsATHE 0 KOppo3un MeTaiIoB. CIOCOOBI 3aIIUTHI OT KOPPO3HH.

6. Metaibl

[TonoxeHne MeTauIOB B MEPUOJAMYECKON CHCTEME XMMHUUYECKHX 3JeMeHTOB. O0mme cBOWCTBa
METAJUIOB. DJIEKTPOXUMHUYECKUN psia HampspkeHuil MeTtayuioB. OOImMe crocoObl MOMy4YeHHUs
MeraiioB. O030p MeTaioB TJIaBHBIX MNoArpynn (A-rpymi) HNepHOJUYECKONH CHCTEMBI
XMUMHUYECKHX 3yieMeHTOB. O030p MetamwioB rinaBHbIX noarpynn (b-rpymm) nepuomuueckoit
CUCTEMBl XHMHUYECKUX 3JIEMEHTOB (M€Ib, LIMHK, TUTaH, XPOM, >K€Je€30, HUKEIb, IJIATHHA).
CrnnaBel MeTaioB. OKCHIBI M TUAPOKCUIBI METAILIOB.

Hemonctpamuu. O3HakomyieHHEe ¢ oOpasliaMu METaNIOB U MX coequHeHud. B3ammopeiicTBue
LIEJIOYHBIX U LIEJT0YHO3EMENIBHBIX METAJUIOB ¢ BOMOH. B3aumonelicTBue Meau ¢ KUCIOPOJOM U
cepoit. Dnektponu3 pactBopa xyopuna Meau (I1). OmbITeI MO KOPPO3UH METALIOB U 3aLTUTE OT
Hee.

JIONe3. B3ammopeiicTBUe IIMHKA W jKelie3a C PAacTBOPAMU KHCJIOT W IIeJIo4Yeil. 3HAKOMCTBO C
o0pa3IamMu MeTajIoB U UX pynaMu (padoTa ¢ KOJUICKLUAMU).

Pacuernble 3amaun. PacyeTsl MO XMMHMYECKMM YpPaBHEHHSM, CBSI3aHHbIE C MacCOBOM J0JIeH
BBIXO/1a NIPOJIyKTa PEAKLIUU OT TEOPETUUECKH BO3ZMOXKHOIO

[TPNe2 Pemienue skcriepuMeHTaIbHbBIX 33/1a4 10 TeMe «MeTaliby.

7. Hemeraiuibl

O0630p cBoiicTB HemeTaUIOB. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE CBOWCTBA THIMYHBIX
HeMeTaiioB. OKcuIbl HEMETAUIOB U KHUCIOPOAOCOAEpXKAIME KHUCIOTHl. BomopoaHbie
COEIMHEHUs] HeMeTasuIoB. ['eHeTnueckas CBA3b HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB.



JlemoHcTpanuu. O6pa3is HEMETAJUIOB. O6pa3sisl
KHCIIOpoicoAepxaiinx KucioT. ['openue cepsl, pocdopa, xxene3a, MarHusi B KUCIOPOJE.
JIONe4 3nakoMcTBO ¢ oOpas3liaMM HEMETaNIOB M MX HPUPOAHBIMH COETUHEHUsMHU (paboTa ¢
KOJUICKIIASIMH ).

JIONe5 PacniozHaBaHue XJIOPUAOB, Cylb(haToB, KapOOHATOB.
[TPNe3. Pemenue skcriepruMeHTaIbHBIX 3a]1a4 110 TeMe «HemeTramiby.
8. XUMUS U KU3Hb.
B IPOMBIIIEHHOCTH. [IpuHOUOBI  XUMHYECKOTO
TE€XHOJIOIMYECKHE MPHUHLMIIBI TPOMBIIIJIEHHOTO MOJIydeHusl MeTayioB. IIpon3BoacTBo uyryHa.
[IpousBoacTBo cranu. XuMus B ObITYy. XUMHUYECKask IPOMBIIIIEHHOCTh M OKpYXKarolias cpefa.
IIpakTuxym
[TPNe4Pemenne sxcriepuMeHTANbHBIX 3a/1a4 110 HEOPTaHUYECKON XUMUU.
IIPNeS Pemenue skcriepuMEHTAIbHBIX 3a4a4 10 OPraHU4eCKON XUMHUH.
[TPNe6 PemieHne mpakTHYECKHWX PACUETHBIX 3aj1ay; MOJTyYeHHE, COOMpaHWe W paclio3HaBaHUE

Xumus

OKCHUI0B HEMCTAJIJIOB

u

MIPOU3BOJACTBA.  XMMHKO-

Tra30B.
TEMATHUYECKOE IIVNIAHUPOBAHUE
10 xmacc
No HasBanue tem KonuuectBo yacoB
/Tt BCETO 13 HUX
a/p /p K/p
1 Teopust XUMUYECKOTO CTPOEHHUS OPraHHYECKUX 7 1
coenrHeHu. [Ipupoia XuMHYECKHUX CBA3EN
2 [IpenensHBIC YTIIEBOIOPOIBI- ATKAHBL. 5 1
3 HenpenenpHble  yrimeBomOponasl  (ANKCHBI,  aJKIIaIUCHEI, 7 1
QJIKHHBI).
4 ApeHsl ( apoOMaTHYECKHE YIIIEBOA0POIbI) 2 1
5 [TpupoaHbIe HCTOYHHUKH U TTepepBabOTKa YTIIEBOAOPOIOB. 4
6 CuupTsl ¥ (EHOIBI. 6 1
7 AJibierujipl, KETOHBI ¥ KApOOHOBBIE KHCIIOTHI. 8 1 1 1
8 Cnoxublie 3¢upsl. XKupsl. 4
9 YrieBo bl 6 1 1
10 A3zoTcoepKalie OpraHndecKue COeMHEHMUSL. 8 1
11 XUMUS OJIMMEPOB. 9 1 1
Pezepn 4
Uroro. 70 3 5 4
11 xmacc
Ne HasBanue tem KonuuectBo uacoB
/1 BCEro U3 HUX
a/p n/p K/p
1 BaxcHeiine XuMHUYeCKUe MMOHITHS U 3aKOHBI. 8
2 CTpocHue BelecTBa 7
3 XUMUYECKUE peaKIuu 7 2 1
4 PacTtBopHI 7 1
5 ONEeKTPOXUMHUYECKHE PeaKIUU 5 1
6 Meraibl 12 1 1 1
7 Hewmerambt 10 2 1 1
8 XUMUS 1 KHU3Hb 5
9 [paktukym. O6o01meHne 4 3 1
Peseps. 3
Uroro. 68 5 6 5
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