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IlosicuuTenpHas 3amucKa

Pabouas mporpamma yuebHoro mpeamera «Xumus» ans 10-11-x (6a30Bblif) KIacCOB COOTBETCTBYET
denepanbHOMY TOCYAAPCTBEHHOMY O0pa30BaTEIbHOMY CTaHAApPTy OCHOBHOIO 00miero o0pa3oBaHUs
@enepanbHbIi KOMIIOHEHT TOCYAapCTBEHHOTO oOpaszoBaTtenbHoro cranngapra (Ilpukaz MunucrepcTBa
obpazoBanus P® ot 05. 03. 2004 roma Ne 1089; «O6 yrBepxkacHHU (eaepaabHOTO TOCYIaPCTBEHHOTO
00pa3oBaTENBHOIO CTAHAPTa OCHOBHOT'O OOIIEro 00pa3oBaHMs) C H3MEHEHUSIMH U JOMOTHEHUSMHU.

PabGouass mnporpamma oOecrieueHa y4YeOHMKaMH, YYEOHBIMH TOCOOMSIMH, BKIIOUYCHHBIMU B
denepanbHBIA  MEepeueHb YUYCOHMKOB, pPEKOMEHIOBAHHBIX MMUHOOpHAYKHM K  HCIIOJIB30BAaHUIO B
00pa3oBaTeLHOM IPOIIEcCe B 00MIC00pa30BaTEIbHBIX YUPEIKICHUSX.

[Inanupyemble pe3yabTaThl OCBOEHUS MpeaMeTa

OOyuenne XUMHHM B CpelHEH IIKojiie Ha 0a30BOM YpOBHE IO JaHHOMY KYypCy CIOCOOCTBYET
JTOCTIKEHHUIO 00YYAIOIIMMHUCS CIICAYIOIINX JIUYHOCHHbIX PE3YbIMaAmo0g:.

1) YyBCTBA TOPAOCTH 32 POCCUHCKYI0 XHMHUYECKYH0 HAyKy H OCO3HAHHE POCCHUHCKOMI
rpaXIaHCKON UIEHTHYHOCTH — 6 YEeHHOCMHO-0OPUEHMAYUOHHOUL cghepe;,
2 0CO3HaBaTh HEOOXOAMMOCTh CBOEH MO3HABATEIBHOM AESITENLHOCTH U YMEHHUE YIPABIATH €10,

TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPAa30BAHHMIO Ha TMPOTSDKCHWH BCEH KU3HW; MOHHMMAHHUE BaXKHOCTHU
HEMPEPBIBHOTO 00pa3oBaHusl Kak (pakTopy ycrenrHon npodecCHoHaANbHOM U 00IIEeCTBEHHOM JIEATEIILHOCTH;
— 6 nosnasamenvHoll (KOTHUITHBHOW, HHTEJUICKTYILHOM) cghepe

3 TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JajbHEHIIeH 00pa30BaTeIbHOW TPACKTOPUU WU Chepbl
podecCHOHATEHOM JIEATEIILHOCTH — 6 mpy008otll chepe;
4) HETPUATHE BPEAHBIX MPHUBBIYCK (KypeHUs, YHNOTPEOJICHUS aJKOrOoJsi M HapKOTUKOB) Ha

OCHOBE 3HAHUW O TOKCHYCCKOM M HAPKOTHYECKOM JICUCTBHH BEIIECTB — 8 cqhepe 300posbechepedicerus u
bezonacroeo 0bpasa Hcusnu,

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBITYCKHHUKAMU CPEIHEH IIKOJIBI Kypca XUMHUU
SIBJISIIOTCSI:

1) UCno1vb306aHue OCHOBHBIX METOJIOB TO3HaHMS (OMpeAeNieHHe HCTOYHUKOB Y4eOHOW U
HaydyHOW HMH(OpMamnmu, MoJlydeHHue 3TOH WHPoOpMaruu, e aHauu3, W YMO3aKIIOUYCHHS HAa €ro OCHOBE,
W3TOTOBJICHHE U Mpe3eHTalus WH(OPMALMOHHOTO MPOAYKTa; MPOBEICHUE PKCIIEPUMEHTa, B TOM YHCIIE U B
MPOIIECCE MCCIIEIOBATEIBCKON IEATETLHOCTH, MOJICTTUPOBAHUE U3YYaeMbIX 00OBEKTOB, HAOIIOACHUE 32 HUMU,



WX U3MepeHue, (GUKcaIusl pe3yibTaToB) U UX npumeHeHue ISl TOHUMAaHUS Pa3IUYHBIX CTOPOH OKpPYIKaroIen
e CTBUTEIILHOCTH,
2) 6/1a0eHie OCHOBHBIMH HMHTEIICKTYAIBbHBIMH ONEpausIMy (aHaJIM3 W CHUHTE3, CPAaBHCHHE W
cUCcTeMaTu3aius, 0000IIeHne U KOHKPETH3aIus, Kilaccu(PUKaIus 1 TOUCK aHAJIOTOB, BBISBIICHUE IPUYUHHO-
CJICJICTBCHHBIX CBs3€H, (DOPMYITMPOBKA THIIOTE3, UX MTPOBEPKA U (OPMYITHMPOBKA BHIBOJIOB);

3) no3nanue OOBEKTOB OKPYXKAIOIIEro MHpa B IUIAHE BOCXOXKICHHS OT aOCTPaKTHOTO K
KOHKPETHOMY (OT 00IIIero yepe3 4acCTHOE K €IMHHYHOMY);

4) CnocoOHOCMb BBIIBUTATh UJICU U HAXOJIUTH CPEACTBA, HEOOXOUMBIC JIS1 UX JTOCTHKCHHS,

5) yMeHue GOPMYIIUPOBATH SN U ONPENENIATh 3a/1a4i B CBOCH MO3HABATEIBHOM IS TEILHOCTH,
OTIPEIeNIATh CPEACTBA /ISl TOCTHIKECHHUS 1eJIeH U PelIeHus 3a/1ay;

6) onpedensms  Pa3HOOOpPA3HbIC  HWCTOYHUKU  IOJIYUYEHHS  HEOOXOAMMOW  XMMHYECKOM

uH(pOpMAaLUY, YCTAaHOBJICHHE COOTBETCTBHS COACpKAaHUS U (POPMBI MPEACTABICHHUA HH(DOPMAITMOHHOTO
NPOJyKTa ayIUTOPHUH;

7) YMenue TPOAYKTHBHO OOLIATbCS U  B3aUMOJAEHCTBOBaTb B IIPOLIECCE COBMECTHOM
JEATeNbHOCTH, YYWUTHIBATh IO3MLIUU JPYTUX YYaCTHHKOB JAEATENBHOCTH, 3((EeKTHBHO paspemaTsh
KOH(IIMKTBI,

8) 20MOBHOCMb K KOMMYHHUKAIUU (IIPEICTaBIsATh Pe3yJbTaThl COOCTBEHHOW IO3HABATEIbHOM
JeSITeNIbHOCTH, CIBIIIATH U CIYIIATh ONMIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3HIIMIO);
9) VMeHue WCIIOJIb30BaTh CpeicTBa MH(POPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHMH

(mnanee — UMKT) B penieHnr KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3aIlMOHHBIX 33/1a4 C COOJIOCHHEM
TpeOOBaHUI PTOHOMHKH, TEXHUKH OE30MMaCHOCTH, THTUEHBI, PeCypcoCcOepPEeKEeHNUs, IPABOBBIX U ATHUECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MaCHOCTH;

10) é1a0enue I3bIKOBBIMH CPEJICTBAMH, B TOM YHCIIC U S3BIKOM XUMUU — YMEHHUE SICHO, JIOTUYHO
U TOYHO H3JIaraTh CBOIO TOYKY 3PEHMsI, MCIIOJIb30BAaTh aJICKBATHHIC SI3bIKOBBIE CPEICTBA, B TOM YHUCIE H
CUMBOJIbHBIC (XUMUYECKUE 3HAKU, (HOPMYIIBI U YPAaBHEHUS).

IIpeomemnvimu pe3yromamamu N3y4yeHus XUMUKM Ha 6a30BOM ypOBHE Ha CTYIEHU CPEIHEro 00IIero
00pa3oBaHUs SBIISIOTCS CIEAYIOIINE PE3YIIbTAaTHI.

I. B no3naBarteibHOM cepe:

1. 3nanue (nOHUMAanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB W B@KHEHININX TEOPHH Kypca
OpraHUYECKOMN M OOIIEH XUMHH;
2. YyMeHue HaOIIoAaTh, OMMCHIBATh, PUKCUPOBATH PE3YJIbTaThl U JI€JIaTh BHIBOJIBI HA OCHOBE

JEMOHCTPALIMOHHBIX U CAMOCTOSITEIBHO IPOBEAEHHBIX HDKCIEPUMEHTOB, MCIOJB3YSA Il ATOTO POIAHOMU
(pycckuii WM UHOM) SI3BIK U SI3BIK XUMHH,

3. VMeHue  KJIACCU(PUUMPOBATh  XHMMHYECKHE  DJIEMEHTBhl,  MpPOCThIE  BEIIECTBA,
HEOpPraHUYECKHE U OPTraHUYECKUE COEAMHEHUSI, XUMUUECKHE TIPOLIECCHI;

4. VMeHue XapakTepu3oBaTh OOIIME CBOWCTBAa, MOJIYYEHHE M NPHUMEHEHHE H3YYEHHBIX
KJIACChl HEOPIaHUYECKUX U OPraHUYECKHUX BEIIECTB U UX BaKHEHIIMX MPEICTaBUTENEH;

S. onucbl6amb KOHKPETHbIE XUMUYECKHUE PEAKIIMU, YCIOBUS UX TPOBEIEHUS U YIIPABICHUS
XUMHUYECKUMH MPOLIECCaMH;

6. VMeHue TPOBOIUTH CaMOCTOSATENBHBIA XUMHUYECKUH SKCIEpUMEHT M HaOIoAaTh

JIEMOHCTPAIIMOHHBIA AKCIEPUMEHT, (UKCHPOBATh pPE3yJabTaThl W JieJaTh BBIBOABI W 3aKIIOUYCHUS TIO0
pe3yabTaram;

7. NPOCHO3UPO6AMb CBONCTBA HEW3YUEHHBIX BEIIECTB I10 AHAJIOTHU CO CBOMCTBaMU
M3YYCHHBIX HA OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEH;

8. onpedensimb UCTOYHUKHA XUMHUYECKOW WH(OPMAIIMH, TOTydaTh €€, MPOBOJUTH aHAIN3,
W3rOTaBIMBATh WH(GOPMAITMOHHBIN MPOAYKT U MPECTABIATH €r0;

9. yMemb noib308ambcsi 00sS3aTENBHBIMUA CIIPABOYHBIME MaTepuanamu: [lepuonndeckoit
cucremoit xumudeckux snemeHToB J[. M. MenpaeneeBa, Tabmuiieli pacTBOPUMOCTH, DIEKTPOXUMHUECKUM
PAIOM HANPSHKSHUH METAIOB, PSJIOM JJIEKTPOOTPUIATEIEHOCTH — IS XapaKTEPUCTUKUA CTPOCHUS,
COCTaBa U CBOWCTB aTOMOB XHMHYECKHX 3JeMeHTOB [—IV mepromoB u 0O0pa30BaHHBIX MMM MPOCTHIX H
CJIOKHBIX BEIIECTR;

10. ycmanogienue 3aBUCHMOCTH CBOWCTB M TPHUMEHEHUS BAKHEHIIMX OPTaHUYECKUX
COCTMHEHUH OT MX XMMHYECKOTO CTPOCHHS, B TOM YHCIIC W OO0YCJIOBIIEHHBIX XapaKTEPOM ITOTO CTPOCHHS
(MpeaenbHBIM WU HETIPEACTbHBIM) U HATMYNEeM (PYHKIIMOHAIBHBIX TPYIIIL,

11. MOoOenuposaHiue MOJIEKYJ HEOPTraHUIECKUX M OPTaHUYECKHUX BEIIECTB;



12. NOHUMAaHUe XUMUYECKOW KapTUHBI MUpPa KaK HEOTHEMJIEMOW YacTH LETOCTHON HAy4YHOU
KapTUHBI MUpA.

Il. B ueHHoCTHO-OpHeHTAUMOHHOH cdepe — dopMHpOBaHHE COOCTBEHHOW MO3WIUK TIPH
OLICHKE MOCJEICTBUI JJI1 OKPY)KAIOIIEH Cpelbl NESITeIbHOCTU YEJIOBEKa, CBA3aHHOM C MPOU3BOJICTBOM U
nepepaboTKON XUMUYECKUX MTPOTYKTOB;

Il B TtpynoBoii cdepe — nposedenue XUMHUUECKOTO DSKCIEPUMEHTA; pa3eumue HABBIKOB
y4eOHOM, TPOEKTHO-UCCIIEI0BATEILCKOW U TBOPUECKOHN J1€ATEIbHOCTU MPHU BBINOJIHEHUH UHIWBUIYaIbHOTO
IMPOCKTA IO XUMHUU;

V. B cdepe 310poBoro odpasa KuzHU — coOn00eHUe TIpaBU O€30MMacHOr0 OOpalleHus ¢
BCIICCTBAMH, MaTCpruajlaMUi; OKa3aHUeC HepBOﬁ IMOMOILIH IIPH OTPABJICHHUAX, OKOIr'aX U TpaBMax, MOJYYCHHBIX
B pe3ysibTare HapylIEeHUs MpaBWJI TEXHUKU OE30IacHOCTH IMpH padoTe C BEIIECTBAMU M JIaOOPATOPHBIM
000py/I0BaHUEM.

B pe3yabrare u3yyeHuss  y4uyeOHOro - mpeaMera «XHMHSD> HAa YPOBHe CpeIHero
0011ero oopazoBaHms:
BbinyCKHUK HA 0230BOM YPOBHE HAYYMTCH:
—  packpbIBaTh Ha MPHUMEPAX POJb XMMUU B (POPMHPOBAHUN COBPEMEHHON HAyYHON KapTHHBI MUpPA U B
MPaKTUYECKOU JeATEIbHOCTH YEIOBEKA;

—  JIEMOHCTPHUPOBATh HAa IPUMEPAX B3aUMOCBSA3b MEKIY XUMUEN U IPYTUMH €CTECTBEHHBIMU HayKaMU;

—  pacKpbIBaTh Ha IPUMEPAX IOJIOKEHUSI TEOPUH XUMHuYecKoro crpoeHus A.M. byrtieposa;

— mnonumarb Qusnueckuii cmeicn Ilepuoamyeckoro 3akona J[.M. MenneneeBa M Ha ero OCHOBE
OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa30BaHHBIX UMM BEILECTB OT 3JIEKTPOHHOTO
CTPOEHHS aTOMOB;

—  OOBSACHATH MPUYUHBI MHOTOOOpPA3Ms BEIIECTB HA OCHOBE OOIIMX TMPEACTABICHUH 00 MX COCTaBe M
CTPOCHHUU;

—  NPUMEHSATH IPaBUJIa CUCTEMATUUECKON MEXyHApOAHON HOMEHKIATYPhI KaK CPEICTBA Pa3IMueHUs U
UICHTU(UKAIIMY BEIIECTB 110 UX COCTAaBY U CTPOCHMUIO;

—  COCTaBIISITh MOJICKYJSIPHBIE W CTPYKTYpHbIE (DOpPMYJbl OPraHWYECKHX BEIIECTB KaK HOCHTEJCH

uH(pOpMAIlMM O CTPOCHHWM BEIIECTBA, €r0 CBOMCTBAX W TMPUHAIICKHOCTH K ONPEICICHHOMY KJaccy
COCIIMHEHMI;

—  XapakTepu30BaTh OPraHWYECKHE BEIIECTBA 10 COCTaBYy, CTPOCHUIO W CBOWCTBAM, YCTAHABJIHMBATH
NPUYMHHO-CJIEICTBEHHBIE CBA3U MEK/Y JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

— TNPHUBOJWTH NIPHUMEPHl XUMHUYECKHX PEAKIUH, PACKPBIBAIOIIMX XapaKTEpPHbIE CBOMCTBA TUIIMYHBIX
npejcTaBuTeNlell KJIACCOB OPraHMYECKMX BELIECTB C LENbI0 MX HMICHTU(UKALUN U OOBSCHEHHs 00JacTu
IMPUMCHCHU,

- MMPOrHO3UPOBATE BO3MOKHOCTH IPOTCKAHUA XUMHYCCKUX peaKuHﬁ Ha OCHOBE 3HAHWM O THIIAX
XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOM CIIOCOOHOCTH;

—  HCIOJIb30BaTh 3HaHMSA O COCTaBE, CTPOCHUMU M XUMHUYECKHX CBOMCTBaX BELIECTB Ul OE€30MacHOro
PUMEHEHHS B IPAKTUYECKOH e TeTbHOCTH;

—  [PHUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIb30BaHUS TPOJYKTOB NEepepabOTKH HEPTH U IPUPOTHOTO
ras3a, BBICOKOMOJIEKYJISIPHBIX COeTMHEHUH (TTOJIMATUIIEHA, CHHTETUYECKOIO KayyyKa, alleTaTHOrO BOJIOKHA);

- MMPOBOAWTL OIIBITBI IO PACIIO3HABAHUIO OPraHUYCCKHUX BECUICCTB: TJIMICPHHA, YKCYCHOﬁ KHCJIIOTHI,
HeNpeIebHbIX JKUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTaBE IMHILEBBIX MPOAYKTOB M KOCMETHYECKHUX
CpE/ICTB;

— BJIaJeTh NpaBWIaMH U TpueMaMu Oe30omacHOM paboThl C XMMHUYECKHMH BELIECTBAMHU U
1a00paTOPHBIM 000PYIOBaHHUEM;

—  YCTaHaBIUBAaTh 3aBUCHUMOCTb CKOPOCTU XMMUYECKOH peaKkIui U CMEIEHUsI XUMHUYECKOTO PABHOBECHS
OT pa3IMYHbIX (PAKTOPOB C LENbIO ONpPEACNCHUS ONTHUMAIbHBIX YCIOBHHA MPOTEKAHUS XUMHUYECKUX
IPOIIECCOB;

—  TPUBOJWTH MMPUMEPHI THAPOIIH3a COJICH B TOBCEAHEBHOM )KH3HH YEIIOBEKA;

—  TPUBOJAUTH MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUil B MPUPOJE, MPOU3BOIACTBEHHBIX
nporieccax M )KU3HEACITEIbHOCTH OPTaHNU3MOB;

—  TPUBOAUTH MPUMEPHI XUMUUECKUX PEAKIMHA, PACKPHIBAIOIINX O0IMe XUMUYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB — METAJIJIOB 1 HEMETAJLIOB,

— TPOBOJTUTH pacyeThl HAa HAXOXKIACHHWE MOJIEKYISPHOH (HOpMYJBl YIIeBOIOpOJa MO TPOIYyKTaM
CTOpPaHUS U MO €r0 OTHOCUTEIHHOM MIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTAB;



— BIAQJCTh MpaBWIAMU 0E30MACHOTO OOpAaIleHUsI C €IKHUMH, TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMU,
CpeAcTBaMu OBITOBOW XHMUW;

—  OCYIIECTBIATH MOMCK XMMUYECKOH WH(pOpMAIMK 110 Ha3BaHUSM, WIACHTU(UKATOPAM, CTPYKTYPHBIM
dbopMynaM BeIIecTB;

— KpUTUYECKH OICHHBATh W HWHTEPIPETUPOBATh XHUMHYECKYI0 HH(POPMAIUIO, COACPKAIIYIOCS B
COOOMICHUSX CPEACTB MacCOBOM MH(poOpMaInHu, pecypcax MHTepHETa, HAYIHO-TIONYIISIPHBIX CTAThAX C TOYKU
3peHUsl ECTECTBEHHOHAYYHOUW KOPPEKTHOCTH B IIETISIX BBISBICHUS OITHOOYHBIX
KOPPEKTHOCTH B IIEJISIX BBISIBJICHHSI OIIMOOYHBIX CYXICHHI U (popMUpOBaHUs COOCTBEHHOH MTO3UIINY;

— TPEACTaBIATh IMYTH pPEImIeHUs THo0aNbHBIX MPOOIEM, CTOSIIMX TEpe]] YeIOBEUECTBOM:
9KOJIOTUYECKUX, YHEPTETUIECKUX, CBIPHEBBIX, U POJIb XUMHH B PEIICHUU 3TUX MTPOOIIEM.

BoinyckHuK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHUThCS:

—  WUIIOCTPUPOBATh Ha MPUMEpPAX CTAHOBJICHHE W DBOJIOLHMIO OpPraHMYeCKOW XHMHUU KaK HayKd Ha
Pa3IMYHbIX UCTOPHUYECKUX ITAIaX €€ Pa3BUTHUS;

— HCIIOJIb30BaTh  METOJbl HAYYHOIO TIO3HAHHWS TMPH  BHIIOJHEHUH IMPOEKTOB U  y4eOHO-
MCCJIEIOBATENbCKUX 337a4 110 U3YYEHHUIO CBOMICTB, CIIOCOOOB IOJIyYEHHUS M PAacCHO3HABAaHUS OPraHUYECKUX
BEIIIECTB;

— OOBSACHATH MPUPOJY H CHOCOOBI 00pa3oBaHUS XUMHYECKOW CBSI3U: KOBAJICHTHOW (ITOJIAPHOM,
HEMOJISIPHOI ), MOHHOM, METAaJUIMYECKOl, BOJOPOAHON — C IIENbI0 ONpPEACTCHHs] XUMHUYECKONH aKTHUBHOCTH
BEIIIECTB;

—  YCTaHaBIIMBAaTh T€HETHYECKYIO CBS3b MEXKIY KJIacCaMH OPTaHWYECKUX BEIIECTB JJIsi 0OOCHOBAHUS
MPUHIIUITAATHFHONW BO3MOKHOCTH MOTYYECHUS OPraHUYEeCKUX COSTUHEHHH 3a/IaHHOT0 COCTaBa U CTPOCHHS,

— yCTaHaBIIMBaTh B3aUMOCBSI3U MeXay (akTaMu U TeOpuUel, MPUUMHOM M CIEACTBHEM IpPU aHAIHU3E
POOJIEMHBIX CUTYAITUH M 000CHOBAHUY MPUHUMACMBIX PEIICHUN HA OCHOBE XUMHUYECKUX 3HAHUU.

Conep:xanue yueonoro npeamera. 10 kiaacc. ba3oBblii ypoBeHb

1. Teopusi crpoeHusi oprannyeckux coegquHeHuii A. M. Byrtiepoa. IIpeamer opraHuyveckoii
xumum. (4 4)

OpraHuyeckue BeIllecTBa: NMPHUPOJHBIE, UCKYCCTBEHHbIE U cHHTeTH4Yeckre. OCOOEHHOCTH COCTaBa U
CTpOEHMs OpraHndeckux Beuiects. Butanusm u ero kpax. Ilonsrue o0 yriesogoponaax.

OcHOBHbBIE 110JIOKEHHS TEOPHH XHUMHYECKOro crpoenns byriepoBa. BanentHocts. CTpyKTypHBIE
dbopMyInbl — TONHBIE U coKpamiéHHble. [IpocTeie (oguHapHBIE) M KpaTHBIE (IBOITHBIE M TPOWHBIE) CBS3U.
N3omeps! 1 nzomepus. BzaumHoe BIMSIHEE AaTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. HexoTopble 00IIMEe XMMHUYECKHE CBOMCTBA OPraHMYECKHMX BEIECTB: MX TOPEHUE,
IUIaBJIeHUEe U oOyriauBaHue. Mojenu (IapocTep)kHeBble U 00bEMHBIE) MOJIEKYJ OPraHUYECKUX COeIMHEHHN
pa3HbIX KjaccoB. OnpeieneHne 3MEMEHTHOTO COCTaBa OPraHUYECKUX COEAMHEHUH.

Jlabopamopnwie onvimui. VI3roTOBIIEHNE MOJENEN OPIrAaHUYECKUX COETUHEHHH.

2. YrJ1eBo10po/ibl M MX MPUPOAHbIe HcTOYHHKH. (10 u)

IIpenenbHbie yriesoaopoabl. Ajikanbl. OnpeneneHue. ['oMoIornueckuil psiji aTkaHoB M ero oouiast
dbopmyna. CtpykTypHas m3oMmepus yriiepoaHou menu. Pamukansl. Homenknatypa ankaHoB. XHUMHYECKHE
CBOWCTBa aJKaHOB: TOPEHHUE, PEAKLMU 3aMelIeHHs (TalOreHUPOBAHME), PEAKIMA DPA3JIOKEHHs METaHa,
peakuus AeTuIpUPOBAHMS 3TAHA.

HenpenenabHblie yrieBoaopoabl. AJiKeHbl. JTuieH. ['omonornueckuil psaa ankeHoB. Homenkmnarypa.
CrpykrypHass u3omepus. [IpombIIIIIEHHOE MONTYYEHHE AQJIKEHOB: KPEKUHI W JETHIPUPOBAHHE AJKAHOB.
Peaknust germzaparanuu  3TaHOJa, Kak J1abOpaTOpHBIA  crmoco® MoilyuyeHWs d3TWieHa. Peakiuu
MIPUCOEIMHEHMS: THApATalns, TUAPOraJOr€HUPOBAHME, TajJOreHHpoBaHue, nosuMepusanuu. lIpaBuio
MapxkoBHuKoBa. OKHCIIeHUE aKeHOB. KauecTBEHHbIE peaKlny Ha HETIPEAEIbHBIE YIIIEBOIOPO/IbI.

Aaxaguennl. Kayuyku. Homenknatypa. Comnpspk€HHble queHbl. byraguen-1,3, uzonpen. Peaxmus
JlebeneBa. Peakuum  mpucoenvHeHuss — ankaaueHoB.  Kaydyku: — HaTypajdbHBIH, CHHTETUYECKUE
(OyTaaneHoBBIH, H30NPEHOBLIN). Bynkanuszanus kayuyka. Pesuna. D00HHUT.

Aaxunpl. OOmas xapakTepucTHKa romojorudeckoro psnga. CrnocoObl o00pa3oBaHus Ha3BaHUI
QIKUHOB. XMMHYECKUE CBOMCTBA AlETUIICHA: TOPEHUE, PEaKLMU IIPUCOECAUHEHU: TUAPOTralOTeHUPOBAHUE,
rajloreHupoBanue, ruaparanus (peakuus Kydeposa), — ero nonydeHue u npuMeHeHne. BUHWIXI0pua u ero



MOJINMEPHU3AIUS B MOJIMXJIOPBUHIIL

Apenbl. beH3on, Kak mpeacTaBUTENb apOMAaTUYECKUX YIIeBOAOPO0B. CTPOEHHUE €ro MOJICKYIBl U
CBOMCTBa (hu3MUECKHEe M XMMHUYECKHE CBOWCTBA: TOPEHHE, PEaKlUu 3aMellleHUuss — TraJoreHHUpOBaHUE,
HuTpoBanue. [lonydeHre u mpuMeHeHne OeH30171a.

Ipupoanbiii W monmyTHbIH ra3pl. CocTaB HpUPOAHOro Tra3a. Ero HaxoxiaeHue B TpUPOJE.
[IpeumymiecTBa IpUPOIHOTO ra3a Kak TOIUIMBA. XMMMUECKas repepadoTKa MPUPOAHOIO raza: KOHBEpCHUS,
nupoan3. CuHTe3-Ta3 U ero NpuMeHEHHUE.

[TommytHbie ra3el, ux cocraB. llepepaboTka mOmMyTHOro ra3a Ha (pakUWU: CyXOH Ta3, MpomaH-
OyTaHOBasi CMECh, ra30BbIi OCH3HH.

HedTts u cnocodbl eé mepepadorku. CoctaB HehTH U e€ mepepaboTka: NEperoHkKa, KPEKHHT,
pudopmunr. Heprenpoayktel U ux mnonydenue. [lonstue o0 okraHOBOM umcie. XUMHYECKHE CIOCOObI
MOBBIIICHUS Ka4eCcTBa OCH3WHA.

KamenHnblii yroas u ero nepepadorka. KokcoBanne KaMEHHOTO YIJISl M €r0 MPOJIYKTHI: KOKCOBBIM
ra3, aMMHayHas BOJla, KAMEHHOYTOJIbHASI CMOJIa, KOKC. ['a3udukarus KaMeHHOTO YTJIsl.

JHemoncmpayuu. I'opeHre npeleabHbIX U HENPEIEIbHbIX YIVIEBOJIOPOIOB: METaHa, ITaHa, alleTUIICHA.
KauecTBeHHbIe peakuvyd Ha HeNpeAesbHbIE YIIEBOIOPOAbI: OOECIBEUMBAHHWE 3TUJICHOM M AalleTUICHOM
pacTBOpPOB TepMaHTaHAaTa Kalusg W OpomMHOW BOAbl. OTHOmEHWE OCH30Jla K OTUM OKHUCIUTEISIM.
Herunparanus stanona. ['maponus kapouaa kaneius. Komnexkuuu «Hedts u HedrenpoaykTs», «KaMeHHBIH
YTOJIb U TIPOJYKTHI €T0 mepepadoTkny, «Kayaykny. Kapra mone3nsix uckomaeMeix PO.

Jlabopamopnsie onwvimei. OOHapyXeHHE TMPOIYKTOB TOpeHUs cBeuyu. lccrnemoBaHue CBOICTB
kayuykoB. [IpakTuyeckas padora Nel. [lonmydeHue 3THIIEHA U OTIBITHI C HUM.

3. Kucaopono-u azorocoaep:kamue opranndyeckne coenuHenus. (16 1)

4. OpHoatromHble cnupthl. Onpenenenne. @OyHKUMOHANbHAs  THAPOKCHIBHAs — Ipymma.
['omonoruyueckuii psif; MpeAeiabHBIX OJHOATOMHBIX CHUPTOB. M3omepusi mojoxeHus (GyHKIHOHAIBHON
rpynnsl. BomoponHast cBsizb. XHMMHYECKHME CBOWCTBAa CHUPTOB. Ajbaeruanas rpynna. Peaxknus
TepuUKalMHU, cloxkHble 3pupsbl. [Ipumenenue cnuproB. [leiicTBue METUIOBOrO U 3TUIOBOTO CIIUPTOB Ha
OpraHu3M 4eJIOBEKa.

5 .MHoroaromMHble CHHMPThI. DTWICHIJINKOIb, KaK IPEACTAaBUTENb JIByXaTOMHBIX W TIJIMLEPHUH, Kak
MIPEICTAaBUTEND TPEXATOMHBIX CIUPTOB. KadecTBeHHas peaklys Ha MHOTOAaTOMHBIE CIIMPTBI, UX CBOMICTBA,
nojiyueHue u npumeHenue. [lonstue 06 antudpusax.

®enoa. CtpoeHue, Noay4yeHue, CBOcTBa 1 puMeHeHne ¢peHona. KauecTBeHHbIe peakiinu Ha (GeHol.
B3aumHoe BaMsiHME aTOMOB B MoJieKyJe (heHoJa.

®enoa. CtpoeHue, Noay4yeHue, CBOcTBa U mpuMeHeHHe GpeHona. KauecTBeHHbIe peakiiuu Ha (GEeHOII.
B3aumHoe BiusiHME aTOMOB B MOJIEKYJie (PeHOA.

Auabaeruabl 1 KeToHbl. DopManpaeru u aneTanbIerusl, Kak MpeAcTaBUTENN aJIbIETHI0B, COCTAB MX
Mosiekynl. @yHKIMOHaJIbHas KapOoHWJIbHas rpynma. KauecTBeHHble peakuuu Ha anbjaerunbl. CBoiicTBa,
NOJlydeHHe U TpUMeHeHue (opMalbleryaa M aleranbieruia. Peakuuu MOJUKOHAEHCALUU  JUIs
dopmanbaeruaa. [lonsTre o keToHax Ha IpUMeEpE alleTOHa.

KapGonoBble KHCI0TBI. ['OMOIIOTHYECKHI Psi/I TIPEASTBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XKupnsle kapOOHOBbIE KHCIOTHl. XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHUCIOT. [lodydeHune u nmpumeHeHHe
MYPaBbUHOHN U YKCYCHOU KHUCJIOT.

Chaoxnbie 3¢pupbl. Kupbl. Peakuus stepudukanum. Crnoxubsle 3¢upbl. JXKupbl, UX COCTaB H
ruponu3 (KUCIOTHBIN U menoyHoi). Mbuta. ['uipupoBanue sxupos.

¥YraeBoasbl. YrieBonabl. MoHocaxapuasl. [moko3a kak anpaeruapocnupt. Copobur. MonoyHokucaoe u
cupToBoe Opoxkenue. Porocuures. Jucaxapunpl. Caxaposa. [lomucaxapuibl: Kpaxmal, 1eUTI0I03a.

AMuHBI. AMUHOTpyNa. AMUHBI IIpeIETIbHBIE U apoMaTudeckue. AHUIMH. [Tomyuenne aMuHOB.
Peakuus 3unnHa. X¥UMUYECKHE CBOMCTBA U MPUMEHEHHE AMUHOB.

AMMHOKHCJIOTbI. AMHUHOKHUCIIOTBI, COCTaB UX MOJIEKYJI M CBOMCTBA, Kak aM()OTEPHBIX OPraHUUYECKHX
COCIMHEHMM. [TMIWH, Kak MpeacTaBUTENb aMHHOKHUCIOT. [lodydeHume mNOMMNETHAOB peakuuen
noNMKOHAcHcauu. [IoHATHE O NENTUIHON CBS3H.

Beaku. Ctpoenue Monekys OeNKoB: NMepBUYHASI, BTOPUYHASI U TPETHUUHAs CTPYKTYphl. KauecTBeHHbIE
peakiuu Ha OeJIKM, UX TUAPOIU3, IeHATypalus U OMojgoruyeckue QyHKIHH.

Hemoncmpayuu. IlonydeHue anpIeruaoB OKHCIEHHEM chnupToB. KadecTBeHHas peakuus Ha
MHOT'0aTOMHBIE CIIUPTHI. 3aBUCUMOCTh PaCTBOPHUMOCTH (peHoJIa B BOJIE OT TemIieparypsl. BzanmopelicTeue ¢
OopomHoi Bonoit u xiopunom xkeneza(lll), kak xauecTBeHHble peakiuu Ha QeHon. Peakuuu cepebpsHOro



3epKajia U CO CBEXKEIMONIydeHHbIM ruapokcuaoM Meau(ll) mpu HarpeBaHuu, Kak KaueCTBEHHBIE peaklMu Ha
anpaeruapl.  OOpas3ipl  MYpaBbUHOM, YKCYCHOH, NaJbMUTHHOBOW M CTEapMHOBOM KHCIOT W HX
pPacTBOPUMOCTb B BOJE. AJIbIETUHBIE CBOMCTBA U CBOMCTBA MHOTOATOMHBIX CIIUPTOB TUIFOKO3bI B PEAKIINU C
ruapokcuaom meau(ll). Unentudukanus kpaxmana. KauecTBeHHbIE peakiiny Ha OeIKu.

Jlabopamopuvie onvimpl. CpaBHEHUE CKOPOCTHM HCIAPEHUs BOJbI M 3TaHOJIA. PacTBOpUMOCTH
[JIMIEpUHa B BOJE. XHMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTHL. OrmpeeneHne HenpeaebHOCTH
pacturensHOro Mmacina. Mpentudukanus kpaxmana B HEKOTOPBIX MPOIyKTax mnurtaHus. M3rorosieHue
KpaxMaJlbHOTO Kiencrepa. M3rorosieHre MOJeneld MOJIEKYJl aMUHOB. M3roToBieHHME MOAEIH MOJEKYJIbI
mmmnuHa. [IpakTudyeckas padora 2.Ilonyuenue u cBoiicTBa KapOOHOBBIX KHCIIOT.

IIpakTuyeckas padora 3.PemieHue 3KCIEpUMEHTANBHBIX 33Jad Ha HUIACHTHU(HUKAIUS OPTraHUYECKHUX

COEIMHEHUH.

5. UckyccTBeHHbIE U CHHTETHYECKHE NoJuMepPbI. (4 1)

Bbuorexnosorus. Ilepuonst e€ pas3Butusa. Tpu HampaBieHHss OHOTEXHOJOTMM: TeHHas (WU
TeHETUYECKas) MH)KEHEPHUs; KIIETOUHAasl MHKEHEpHs; OMoJIorHueckas nHxKeHepus. | eHeTnuecku
Moudumposannsie opranu3msl ('MO) u Tpancrennas npoxykuusi. Knonuposanue. IMMoOuIM30BaHHBIC
(bepMeHTHI U UX MPUMEHEHHE.

Iommmepsl. Knaccudukanus nonuMepoB. VickyccTBEHHBIE TTOJMMEPHI: LEUTYION I, alleTaTHBIN MIENK,
BHCKO3a, IeJUT0(aH.

Cunrernyeckue mnojumepbl. [lomumepusanuss ¥ MONMMKOHJEHCAIMSI, KaK CIOCOOBI TMOTYy4YEHHS
nosuMepoB. Cunrerndeckue kaydyku. Ilomuctupon, TedioH M NMONMBUHMIXJIOPU[, KaK MNPEICTaBUTENN
mactmacc. CHHTETUYECKHE BOJIOKHA: KAallPOH, HAMJIOH, KeBJap, JaBCaH.

Hemoncmpayuu. Komiekiuym KaydyKoB, IUIACTMACC, CUHTETUYECKHX BOJIOKOH M M3ICIHNA U3 HUX.
depMEHTaTUBHOE PA3JI0KEHUE MEPOKCHJIa BOJOPOAA C MOMOLIBIO KaTaja3bl CBEKEHATEPTHIX MOPKOBHU WJIU
KapToders.

Jlabopamopuwie onvtmoi. O3HaKOMIIEHUE C KOJUIEKIHUSIMHU Kay4yKOB, IJIaCTMAcCC U BOJIOKOH.

IIpakTnueckas padora 4.PacrioznaBaHue miactMacc U BOJOKOH.

Conepxanue 11 kaacc. ba3oBblii ypoBeHb.
IMoBTOpenue kypca xumun 10 kiaacca (14)

1.Ctpoenne atoma u nepuoanyeckuii 3axkon /[.MU.MenneneeBa (4 u)

OcHoBHbIE cBe/leHUsI 0 cTpoeHnH aToMa. CTpoeHHE aToMa: cOCTaB Apa (HYKJIOHBI) U 3JIEKTPOHHAs
obonouka. ITonarue 06 umzoromax. [loHATHE O XMUMHMUYECKOM DJIEMEHTE, KaK COBOKYMHOCTH aTOMOB C
OJIMHAKOBBIM 3apsI0M sJIpa.

IHepuoauyeckas cucrema xumuuyeckux djiaemMeHToB /. W. MenaeneeBa B cBere Y4eHHS O
cTpoeHun aroma. Ousnyeckuit cMbIch npuHATor B Tabnuie JI. Y. MenaeneeBa CHMBOJIUKH: TMOPSIKOBOTO
HOMeEpa »JIeMEeHTa, HoMepa Mepruojia 1 HoMepa rpynnsl. [IoHsTHe 0 BaIeHTHBIX 3neKTpoHax. OToOpaxeHue
CTPOEHHSI DJIEKTPOHHBIX O00O0JIOYEK aTOMOB XHMHYECKMX JJIEMEHTOB C TIOMOIIBIO DJEKTPOHHBIX U
3JIEKTPOHHO-TpapuuecKux Gopmy.

OObscHEHHE 3aKOHOMEpPHOCTEH M3MEHEHMs] CBOICTB JJEMEHTOB B IEpUOJaX U Ipynmax
MEPUOANYECKON CHCTEMBl, KakK CIEICTBUE MX DSJEKTPOHHOIO CTPOEHUS. OJIEKTPOHHBIE CEMEICTBa
XUMHUYECKUX 3JIEMEHTOB.

CpaBHenne Ilepmoamyeckoro 3aKoHa W TeOpPHMH XHMHYECKOI0 CTpPOeHHusi Ha (uiaocodcekoit
OCHOBe: TPEANOChUIKM OTKphITUS Ilepuonnyeckoro 3akoHa W TEOPUHM XUMHYECKOIO  CTPOCHHUS
OpPraHMYECKUX COENMHEHUH; pOJIb JUYHOCTH B UCTOPUM XUMHH; 3HAUEHUE IMPAKTUKU B CTAHOBJICHUM U
Pa3BUTHUU XUMHYECKUX TEOPUH.

2.CtpoeHue BemecTna (3 1)

KaTnoHbl M aHWOHBI: MX 3apsjbl M KiIacCM(UKalUs MO COCTaBy Ha MPOCTbIE U CIOXKHBIE.
[IpenacraButenu. IlonsiTne 00 HMOHHOM XHMMHUYECKOW CBs3u. MoHHas KpucTauimdeckas pemérka u
¢du3nyeckre CBONCTBA BELIECTB, 00YCIOBIEHHBIE ’TUM CTPOCHUEM.

KoBaneHTHasi XMMH4YeCKasi CBfA3b. ATOMHbIE M MOJIEKYJSIPHbIE KPHCTAJUIMYECKHE PELIETKH.
[loHsATHE O KOBAJIEHTHOW CBSI3U. DJIEKTPOOTPULIATENIBHOCTD, HEMOJSPHAs U MOJSPHAsl KOBAJIECHTHBIE CBS3H.
KpaTHocTh KOBanieHTHOI cBsi3u. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHBIX CBs3ed: OOMEHHBIH U JIOHOPHO-
aKkuenTopHblid. IIONAPHOCTE MOJIEKYIBI, KAaK CIEICTBHE IOJSIPHOCTU CBSA3M U TI'E€OMETPUU MOJIEKYJIBIL.
Kpucramnmueckue pemeérkn ¢ 3THM THUIIOM CBSI3H: MOJIEKYJISIDHBIE M aTOMHble. DU3MYECKHE CBOMCTBA



BEIIECTB, 00YCIIOBIICHHBIE TUTIOM KPUCTALTUYCCKUX PEIIETOK.

Merananyeckasi cBs3b. [IOHATHE O METAIIMYECKOW CBSI3M U METAUIMYECKUX KPHUCTAJUIMYECKUX
pemérkax. @uU3MYECKHE CBOMCTBA METAJIOB HA OCHOBE HX KPHUCTAUIMUECKOTro CTpoeHus. [IpumeHeHue
METAJIOB HA OCHOBE UX CBOMCTB. UEPHBIE U IBETHBIE CILIABBI.

Bonopoanasi xumuyeckasi CBA3b. MEXMOJICKYJISIpHAS ¥ BHYTPUMOJIEKYJISIpHAs BOJOPOIHBIE CBS3H.
3HavYeHHE MEKMOJICKYIISIPHBIX BOJIOPOIHBIX CBSI3€H B IPUPOE U KU3HH YEIOBEKA.

IMoammepsol. [lonydeHue MoaIMMEpOB peakUsIMU MOJIMMEPU3allMy U MOJUKOHACHCauu. Baxuelmme
MPEICTaBUTENN IUJIaCTMACC M BOJIOKOH, HX IIOJYyYEHHE, CBOMCTBA M INpuMeHeHue. llonsarue o
HEOPraHWYECKUX MOJIMMEPAX U UX MPEICTABUTEIH.

MucnepcHbie cuctembl. [loHsTHe o gucnepcHo (a3e W AWCIEPCHOHHOHN cpene. ArperaTHoe
COCTOSIHME pa3Mmep dvacTull (a3bl, Kak OCHOBA I KIAaCCH(UKAIMK JIUCIIEPCHBIX CHCTEM. OMYJbCHH,
CYCIIEH3HH, a3p030JId — TPYMIbl TPYyOOIUCIIEPCHBIX CUCTEM, UX MPEICTABUTEIH. 30JIM U TEIH — TPYIIIBI
TOHKOJMCIIEPCHBIX CUCTEM, UX TpeacTaBUTENM. [IoHATHE O CUHEpE3UCce U KOaryJIsAIuu.

JHemoncmpayuu. llepuoandyeckon cucTeMbl XUMUYECKUX dy1eMeHTOB J[. 1. MeHneneeBa B pa3inuHbIX
¢dopmax. Mozenb HOHHOW KPUCTAUIMYECKON PEIIETKH Ha IpuMepe XJopuja HaTpus. MuHepanbl ¢ 3TUM
THUIIOM KPHUCTAJIMYECKOM PEIIETKON: KalbLUT, TaauT. Moaenu MONEKYJIApPHON KPUCTAUIMYECKOW PEIIETKH
Ha IIPUMEpPE «CyXOro JibJay WM HOoAa U aTOMHOM KpUCTAJUIMYECKON PEeIIETKY Ha MpUMepe aiMmasa, rpagura
Wi KBapua. Mojenpb MoJisipHOoro o0béma raza. Moaenu KpUCTaJUIMYECKUX PEIIETOK HEKOTOPBIX METalIOB.
Konnexuu o0pas3inoB pa3aIuyHbIX AUCHEPCHBIX cucTeM. CHHEpPEe3UC U KOoaryJsiusl.

Jlabopamopnwie onvimur. KoHCTpyHpOBaHNUE MOJIEIN METAIUIMUECKON XUMHUUEcKO# cBsi3u. [lonyuenune
KOJUIOM/IHOTO pPacTBOpa KypHUHOIo O€JKa, MCCIEOBAaHHWE €r0 CBOWCTB C IOMOIIBIO JIA3€pHOW YKa3Ku U
IpoBe/ieHue ero jaeHarypauuu. [lomyyeHue 5MyNbCHM pacTUTENBHOTO Macilia M HabOmojeHue 3a eé
paccioenueM. [TonyueHne cycrieH3un «M3BECTKOBOTO MOJIOKa» U HaOII0JeHHE 3a €€ ceIMMEHTaluel.

Xumuueckue peakuuu (3 1)

Knaccupukanusi XMMHYeCKMX peaknMii. AJUIOTpOnUM3alus M M30MEpU3alus, Kak peakuuu Oe3
M3MEHEHHs COCTaBa BemIeCTB. AJutoTpornus u €€ npuumHbl. Knaccupukanus peakumid 1o pasiuvHbIM
OCHOBAHHUSIM: I10 YUCILy U COCTaBYy PEareHTOB U MPOAYKTOB, IO (a3ze, M0 UCHOIb30BAHUIO KaTalu3aTopa Win
bepmenTa, 1o TermoBomy 3pdexty. TepMoxuMudeckne ypaBHEHUS peakuii.

Cxopoctb xuMHYecKHX peakuui. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHUYECKUX PEaKLUM:
IIPUPOJIa PEarupyroInX BEUIECTB, TEMIEPATYpPaA, IUIOMIAb UX COINPUKOCHOBEHUS PEarupyrolluX BeEIECTB,
UX KOHIEHTpalus, NPUCYTCTBHE Karanuszaropa. llonstue o katanmuze. depMeHTHI, Kak OHUOIOTHYECKHE
KaTaan3aTopbl. UHrMOUTOpPHI, KaK «@HTOHUMBI) KaTaJU3aTOPOB U UX 3HAUYEHUE.

Xumuuyeckoe paBHoBecHe M croco0bl ero cMemeHus. Kiaccupukanus XMMUUYECKUX peakUuil 1o
npu3HaKy ux HampaieHHs. [loHsTHE 00 00paTUMBIX peaklUax U XUMUYeCKoM paBHOBecuu. [Ipunuun Jle-
[latense M crocoObl CMEIIEHUs XMMHYECKOro paBHoBecus. OOmias XapakTepHCTUKa peakiUil CHHTE30B
ammuaka 1 okcujia cepbl(VI) u paccMoTpeHne ycioBuil CMELEHUS! UX PaBHOBECHS Ha IIPOU3BOJICTBE.

PactBops! (S4).I'maposus. O6patumMblii 1 HeOOpaTUMBINA THAPOIU3BL. ['UAPOIN3 CONEl U ero TUIIBL.
I'unponu3 opraHMYecKUX COEIMHEHUHN B JKUBBIX OPraHM3MOB, Kak OocHOBa oOMeHa BemiecTB. Ilonsatue o0
HHEPreTUYEeCKOM OOMEHE B KJIETKE M POJIM T'MIPOJIN3a B HEM.

OKHCINTE/IBHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTeneHb OKHUCIEHUS W €€ OIpeAeleHUe 1o
q)OpMYJ'IaM OpPraHU4YCCKUX N HCOPraHWMYCCKUX BCHICCTB. OneMeHTHl U BCIICCTBA, KaK OKHCIIUTCIN H
BoccTaHoBuTeNnH. [loHsATHE O Tmpoleccax OKHUCIEHUS W BOCCTaHOBIEHHsA. CoOCTaBICHHE YpaBHEHMMU
XMMUYECKHUX PeaKIil Ha OCHOBE 3JIEKTPOHHOI 0 OaaHca.

DJIEKTPOXMMHYECKHe peakuuu (44).JeKTPoIu3 PacIiIaBOB H PACTBOPOB JJIEKTPOJHTOB.
XapakTepuCTHUKa IEKTPOJIM3a, KaK OKUCIUTEIbHO-BOCCTAHOBHUTENBHOrO mpouecca. OcobeHHOCTH
ANIEKTPOJIN3a, IPOTEKAIOIIEr0 B pacTBOpax AJIEKTPOJUTOB. IIpakTuyeckoe NPUMEHEHHME 3IEKTPOJIN3A:
MOJTyYEHHUE TaJlON€HOB, BOJOPOAA, KHCIOPOJA, ILEJIOYHBIX METAIJIOB M ILNENOYed, a TakkKe aJIOMHUHUS
AJIEKTPOJIN30M PpAaCIUIaBOB U PAacTBOPOB COEAMHEHMM ATHX 31eMEHTOB. lIoHATHE O TanbBaHOILIACTHKE,
TraJJbBaHOCTCTHH, pa(i)I/IHI/IPOBaHI/II/I IIBE€THBIX METAJJIOB.



Jlemoncmpayuu. PacTBOpeHHE CEpHON KHUCIOTHI M aMMHUAYHON CENMUTPHI M (UKCAIMS TETUIOBBIX
SIBJICHUM I 3THX MPOLECCOB. B3aMMOIENUCTBUS pPACTBOPOB COJITHOM, CEPHOM U YKCYCHOM KHCJIOT
OJIMHAKOBOM KOHIIEHTPAllMd C OJWHAKOBBHIMH Kycoukamu (TpaHylaMHu) IIMHKA U B3aUMOJICHCTBUE
OJTMHAKOBBIX KYCOYKOB pa3HBIX METAUIOB (MarHus, IIMHKA, )eJe3a) C PacTBOPOM COJITHOW KHUCIIOTHI, Kak
pUMEpP 3aBHCUMOCTH CKOPOCTH XMMHUYECKUX PEaKLUi OT MPUPOJbI BellecTB. B3anumoseiicTtBue pacTBOpoOB
THOCYNb(aTa HATPUsl KOHLICHTPAIIMH U TEMIIEPATYPhl C pACTBOPOM CEPHOI KHCIOTHL. MojenupoBanue
KHIIAIIETO cios». Vcmoip30oBaHWE HEOPraHMYECKHX KaTalln3aTopoB (CONEH jkenesa, MOAuna Kaius) U
MPUPOJHBIX OOBEKTOB, COACPIKAIIMX Karanazy (ChIpoe MsCO, KapTodelsb) s Pa3IoKEeHUs MEPOKCHIIA
BOJIOposia. B3anmMoaelcTBIE TMHKA C COJISTHOM KHUCIOTONH HUTPAaTOM cepedpa, Kak MpUMEpPbl OKUCIUTEIbHO-
BOCCTAHOBHUTEIIBHOW peakiuii u peaknuu oOMeHa. KoHCTpyupoBaHHME MOJEIH  3JICKTPOIU3EPA.
BuneogparMeHT ¢ IpOMBIIUIEHHOW YCTAaHOBKH ISl TIOTYYEHUS alTIOMUHHUSL.

Jlabopamopuwie onvimer. Vnmoctpanys npasuia beproiuie Ha nmpakTUKe — NPOBEICHUE PEaKLUN C
0o0pa3oBaHMEM OCaJKa, Ta3a U BOJBL. ['eTeporeHHbIi KaTaln3 Ha IpUMepe pa3iokeHus IepoOKCHIa BOJOPOIa
B IIPHCYTCTBHM AMOKCHIa MapraHia. Cmemenue paBHoBecus B cucteme Fe®™ + 3CNS™ «» Fe(CNS)a.
VcnipITanne WHANKATOPaAMH CPEJlbl PACTBOPOB COJICH pa3MYHbIX TUTIOB. OKUCIUTEIBHO-BOCCTAHOBHTEIbHAS
peakius W peakius oOMeHa Ha TpUMepe B3amMOJEHCTBUS pacTBopoB cynbdara memu(ll) ¢ xemezom u
pacTBOPOM LIECTIOYH.

IIpakTunuyeckas padoral. Penienue sxcriepuMeHTa IbHBIX 33124 10 TeME «XUMUYECKask PEaKIIHsI.

3.BemecTBa 1 ux cBoiicrea (11 u)

Metamubl. Ou3nueckue CBOMCTBA METAUIOB, KaKk (YHKIUA WX CTpoeHus. JlemeHue MeTayuioB Ha
IPYIIIbI B TEXHUKE M XUMUU. XUMUYECKHUE CBOICTBA METAJUIOB U AJIEKTPOXUMUUYECKHUI PsJ HANPSKEHUN.
[TonsTre o MetayuioTepMuu (AJIFOMUHOTEPMUN, MAarHUETEPMUH U JIP.).

Hemerasuibl. Baaropoansie rassl. Hemeramibl kak okuciutenu. Hemeranibl Kak BOCCTAHOBUTENH.
Psan anextpoorpuniatenbHocTi. HEpTHBIE MM 0J1aropoIHbIE Ta3bl.

Kuciaorel Heopranmyeckue U opranmveckue. KucioTel ¢ TOUKM 3peHHsS] aTOMHO-MOJIEKYJISPHOIO
yueHus. KUCIOThI ¢ TOUKHM 3peHUsi TEOPUU AIIEKTPOIUTHYECKON Auccounanuu. Kuciorel ¢ TOUku 3peHust
POTOHHOM Teopuu. O0IKe XMMHUECKHe cBoicTBa kucioT. Kitaccugukanus Kucior.

OcHoBaHMsI HeOpraHu4vecKkue ¥ opranumyeckme. OCHOBaHMS C TOYKM 3pPEHUS ATOMHO-
MOJIEKYJISIpHOTO yueHus. OCHOBaHUSI C TOYKM 3PEHUS TEOPUM DIEKTPOJIUTHUECKON JHCCOLMAIINU.
OcHOBaHMsI C TOYKH 3peHHs NPOTOHHOM Teopuu. Knaccudukanuss ocHoBaHuM. XUMHUYECKHE CBOHCTBa
OpPraHNYECKHUX U HEOPraHUYECKUX OCHOBAHMM.

AMdoTepHble CcOeJUHEHHs] HeOpraHMYeckue W opraHumdeckue. Heopranuueckue amporepHbIe
COCUHEHMS: OKCUABl MU THUIPOKCHUIBl, — HX CBOWHCTBA U MOdydeHHE. AMQOTEpHbIE OpraHUYECKHe
COCIMHEHMS Ha IIPUMEPEe aMUHOKUCIIOT. [lenTuas! u nentuaHas CBA3b.

Coumn. Knaccudukanus coneir. XKéctkocTh BoAbl U crocoObl e€ ycrpaHeHus. llepexon kapOoHara B
rujipokapOoHatT u oOpatHo. OOIIMe XMMUYECKHE CBOWCTBA COJIEH.

Hemoncmpayuu. Komnekmus METAJLJIOB. Komnekuus HEMETAJUIOB. B3anmoneiictere
KOHLEHTPUPOBAHHOM a30THOM KHMCIJIOTHI C MeJbI0. Benbliika TEpMUTHON cMecH. Bemblika 4€pHOro nmopoxa.
BelTecHeHHE TrajoreHoB M3 WX PacTBOPOB  JPYTMMHM  TajJOreHaMH. BsaummonelcTBue  mapos
KOHIIEHTPUPOBAHHBIX PAaCTBOPOB COJISIHOM KHUCIIOTHI U aMMMaka («IbIM 0e3 orHs»). [lonydyenue aMmMmuaka u
M3y4EHUE €ro CBOMCTB. Pa3inMuHbIE Cilydau B3aMMOJEWCTBHUS PACTBOPOB COJIEH AIIOMUHHS CO IIEIOYBIO.
ITony4yenue KECTKON BOABI U yCTPAHEHUE €€ KECTKOCTH.

Jlabopamopusie onwvimer. llonydeHne HEPACTBOPUMOrO THUIAPOKCHIA U €ro B3aUMOJEHCTBHE C
KUCJIOTON. lccnenoBaHne KOHLEHTPUPOBAHHBIX PACTBOPOB COJSHONM M YKCYCHOM KHCIIOT KaleJIbHbIM
METOJIOM Npu UX pazbaBineHuun Bonoil. [lonmydenune am@oTEepHOro rHMAPOKCHAA U HW3YYEHHE €ro CBOMNCTB.
IIpoBencHNE KAYECTBEHHBIX PEAKIUH T10 OIIPEIEICHUIO COCTaBa COIHU.

IpakTuyeckas padora 2. PemeHne SKCIIepUMEHTANBHBIX 33124 110 TeMe «BetecTBa u ux CBOHCTBa.

XuMus 4 Ku3Hb. (349)

IIpousBoacTBo aMmmuaka U MeTtaHoJa. [[oHATHE O XUMHUYECKON TEXHOJIOTUU. XUMHUYECKHE PEAKIUU
B NPOU3BOJICTBE aMMHUaka U MeTaHoida. OOmas Ki1acCUpHUKAIMOHHAS XapaKTepUCTHKA PeaklUuil CHHTe3a B
MIPOU3BOJCTBE 3THX NPOAYKTOB. HayuHble NpHWHIMIBI, JIeKalue B OCHOBE ITPOM3BOJCTBA aMMHaKa H
MeTaHoja. CpaBHEHHE ATUX IIPOU3BOCTB.



XuMu4eckass TpPaMOTHOCTh KAK KOMIIOHEHT o001ed KYJbTYpPbl

Y€CJI0BCKA.

MapkupoBka

YIIaKOBOYHBIX MaTEPHAJIOB, SJICKTPOHUKH M OBITOBOW TEXHHUKH, SKOJIOTUYHOTO TOBApa, MPOAYKTOB MUTAHUS,

ATUKETOK 10 YXOAY 3a OACKIOH.

Hemoncmpayuu. Monenb NTPOMBINUICHHONW YCTAHOBKM IIOJIYYEHHMS CEPHOM KHUCIOTBL. Mogenb
KOJIOHHBI CHHTe3a aMMuaka. BuneodparMeHTs! 1 ciaiiibl 0 CTENEHH 3KOJI0IMYECKON YUCTOThI TOBApA.

Jla6opamopuvie onvimoi.
MIPOIOBOJILCTBEHHBIX TOBAPOB.

N3yuenue

MapKHpPOBOK  Pa3IUYHBIX

BHUJIOB

MNPOMBIINIJICHHBIX U

TemaTndeckoe INITAHUPOBAHHE C YKa3aHHEM KOJIHYECTBA YacCoB, OTBOAMMbBIC Ha H3YYCHHUEC

Kaxaou rembl 10kaace

Tema Kon-Bo gacos Konngectso Komuectso

KOHTPOJIbHBIX paboT MPAKTUYECKUX
pabor

1.OcHOBHBIE I10JIOKEHUS TEOPUU 4

XMMHYECKOro ctpoenus byrineposa

2.IlpupoaHble UCTOUHUKY yrieBogopoaoBu | 10 1 1

YIJIEBOJIOPOAbI

3 Kucnopomo- 1 a3oTrocozepxaiine 16 1 2

OpPraHUYeCKUE COCIUMHEHMSL.

4. VIckycCcTBEHHbIE 1 CHHTETUUYECKUE 4 1

nosumepsl. [loBTopenue.

UTOTO 34 2 4

TemaTn4eckoe IJIAHUPOBAHHUE C YKa3aHHEM KOJIHYECTBA YacCoB, OTBOAMMbLIC Ha H3YYCHHUEC

Kaxxaou tremsl 11kiace

Tema Kon-Bo yacos Konngectso Konnuectso

KOHTPOJIbHBIX paboT MPAaKTHYECKUX
pabot

1. IToBTOpenue kypca 10 knacca 1

2. Tema 1. TeopeTuyeckre OCHOBBI XUMHHU 19 1

3. Tema 2. Heoprannveckast XuMust 11 1

4. Tema 3. Xumus u xxu3Hb. [loBTOpeHue. 13 1 2

UTOTO 34 2 3
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