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1. Ilnanupyemblie pe3yabTAaThl OCBOCHUA YUEOHOIr0 MpeaAMeTa XuMust

JlesITenbHOCTh yUUTENIE B OOYYeHMHM XHMHH B CpelHed (MOJTHOW) IIKOJe JOJDKHA OBITh
HaIlpaBJIeHA Ha JIOCTHKEHUE 00YUarOIIMMUCS CIEAYIOUIUX JTUYHOCHHBIX PE3YIbMaAn 06

» B IICHHOCTHO-OPHUCHTAIIMOHHOW cepe — YyBCTBO TOPIOCTH 32 POCCHICKYIO
XUMHUYECKYIO HayKy, TyMaHH3M, OTHOILIEHHE K TPYAY, LEIeYCTPEMICHHOCTH;
> B TpynoBO# cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHEHIIEH

00pa30BaTeIILHON 1 MPO(hEeCCHOHATLHON TPACKTOPHUH;
» B TI03HABATEIIbHOW (KOTHUTHUBHOW, HHTEIEKTYAIbHOHW) cepe — yMEHHE YIpaBIsATh
CBOEM MO3HABATEIbHOU JEATEIHLHOCTRIO.

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMH CTapIIeH IIKOJBI TPOTPaMMBbI
10 XUMUH SIBJISFOTCS:

» WCHOJIb30BaHUE YMEHUW M HABBIKOB PA3JIMYHBIX BUOB TO3HABATEILHOUN JCSITEIHLHOCTH,
MPUMEHCHHH OCHOBHBIX METOJIOB TIO3HAHUS (CHCTEMHO-HH(MOPMAIIMOHHBIA aHAIIN3,
MOJCITUPOBAHNE) JIJIS H3YUCHHSI PA3ITUIHBIX CTOPOH OKPYXKAIOICH TeHCTBUTEIIBHOCTH;
WCII0JIb30BaHNE OCHOBHBIX MHTEIICKTYATBHBIX OTICPAITHA:

(hopmynupoBaHUE TUIIOTE3, aHATU3 U CHHTE3, CpaBHEHHUE, 0000IIEHNEe, CHCTEMaTH3aIHsI,
BBISIBJICHHE IPUIMHHO-CIICJCTBEHHBIX CBS3CH, TOUCK aHAJIOTOB;

YMEHHE TeHEPUPOBATh HJICH M OTIPEICIIATh CPEACTBA, HEOOXO0UMBIC TS UX pealli3alliH;
YMEHHE OIpeNeisITh MM W 3a7add JCSITeIbHOCTH, BBIOMPATh CPEACTBA peaH3alliH
IIEJTM U TIPUMEHSTh WX Ha TTPAKTHKE;

WCIIOJb30BAHNE PA3JIMYHBIX HMCTOYHHMKOB JUIS TIONYYEHHs] XMMHUYECKOH WH(pOpMAIny,
MMOHUMaHHUE 3aBUCHMOCTH COJIEpXaHU U (OPMBI TIPEACTaBICHUsT HHQOPMAIMU OT TIeTIeH
KOMMYHUKAIIMH U aJIpecarta.

B obOmactu npedomemmvix pe3ynbmamoB W3YU4CHHE XUMHUHM MPEIOCTABISIET YUCHHUKY
BO3MOJKHOCTb Ha CTYIEHH CPEHETO (T0JTHOTO) 00IIero 00pa3oBaHus HAYYHThCH:

Ha 0a3060Mm ypogHe

1) 6 noznasamenvrotil cghepe —

e a) IaBaTh ONPEICICHUS N3yYCHHBIM MTOHSITHUSIM;

e () omMCHIBaTh JEMOHCTPAIIOHHBIE M CaMOCTOSITEIBHO IPOBEICHHBIC 3KCIIEPHUMEHTHI,
WCTIOJIB3Ys ISl 3TOTO €CTECTBEHHBIN (PYCCKUH, POJTHOMN) SI3BIK U SI3BIK XUMHUH;

® B) ONWCHIBATh W PA3JIMYaTh HW3YYCHHBIC KJIACCHI HEOPraHWYECKHX W OPTaHMYECKHX
COCJIMHECHUH, XUMUYECKHE PEAKIINH;

® T) KiIaccu(UIUPOBATh U3YYCHHBIC OOBEKTHI U SIBIICHHSI,

® 1) HaOMIOJATh JIEMOHCTPHPYEMBIC M CAMOCTOSITSIIHHO IPOBOAUMBIC OIBITHI, XAMHUYECKHUE
peaKiMu, IPOTEKAIIIUE B IPUPOJIC U B OBITY;

e ¢) JenaTh BBIBOJBI M YMO3AKJIIOUCHHS W3 HAONIOJACHUN, HM3YYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3MPOBATh CBOMCTBA HEM3YYCHHBIX BEIECTB [0 aHAJIOTHUU CO
CBOMCTBAMU M3YYCHHBIX;

® K) CTPYKTYpPHPOBATh U3yYCHHBI MaTepHa;

® 3) UHTEPNPETUPOBATH XUMHUECKYIO HHPOPMAIUIO, TTOTYYSHHYIO U3 IPYTHX UCTOUHUKOB;

® 1) ONUCHIBaTh CTPOEHUE AaTOMOB OdJeMeHTOB [—IV mepuoma ¢ WHCMONB30BaHHEM
ANIEKTPOHHBIX KOH(PUTYpAIIHil aTOMOB;

® K) MOJEIHPOBATH CTPOCHHE MPOCTEHUIIUX MOJEKYN HEOPTaHMYECKHUX W OPTaHUYEeCKHX
BEIIECTB, KPUCTAIIIOB;

2) 6 YeHHOCMHO-0PUEHMAYUOHHOU Chepe —

® aHaJNM3UPOBATh M OIEHUBATh TOCIEACTBHS JJIS OKPYKAIOMICH cpeabl OBITOBOM H
MIPOU3BOJICTBEHHOM JESTEILHOCTH Y€IOBEKa, CBSI3aHHOM C MepepadOTKOM BEIIECTB;

3) 6 mpyoosoii cghepe —
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® [IPOBOJUTH XUMUYECKUI 3KCIIEPUMEHT;
4) 6 cgpepe puzuueckou Kyromypovr —

® 0Ka3bIBaTh IEPBYIO OMOUIb IIPU OTPABIICHUSX, 0KOTAX U APYTrUX TPABMaX, CBS3AHHBIX C

BEIIECTBAMU U J1A00PATOPHBIM 000PYIOBAHUEM.

B pesynbrare nzyuenus: 6a30BOro Kypca XMMHH BBIITYCKHUK OCBOMT COJIEp’KaHUE, KOTOPOE
Croco0cTByeT (hOPMHUPOBAHUIO TIO3HABATEILHOM, HPABCTBEHHON M 3CTETUYCCKOW KyIbTyphl. OH
OBJIAJICET CUCTEMOM XMMHMUYECKUX 3HAHUM — MOHSTUSAMHU, 3aKOHAMH, TEOPUSMHU U S3BIKOM HAyKH
KaK KOMIIOHEHTaMH €CTECTBEHHOHAay4yHOH KapTUHBI Mupa. OTO IO3BOJIUT €My BbIpabOTaTh
[IOHUMAaHHE 00IIECTBEHHOM MOTPEOHOCTU Pa3BUTUS XUMHUU KaK HayKU, OTHOLUIEHHE K XUMHUH KaK
BO3MOXHOM 001acTu Oyayliel NpakTU4ecKO NesTEIbHOCTH.

VYcBoenue coaepxkaHus 0a30BOro Kypca XUMHHM OOECHEUUT BBIIIYCKHUKY BO3MOXHOCTH
OBJIaJIeTh 00OOILIEHHBIMU CIIOCOOAMM AEUCTBUN C YyU€OHBIM MaTepHalloM, KOTOPbIE MO3BOJISIIOT
YCIEIIHO peuaTh y4eOHO-TI03HaBaTEIbHbIE M Y4YEOHO-NPAKTHUECKHUE 3a/adl, MaKCHUMAaJIbHO
MpUOIKEHHbIE K peallbHbIM JKU3HEHHbIM cuTyanusM. CPopMHUpOBaHHOCTH 000OIIEHHBIX
croco0oB JCHCTBUM, HApSAy C OBJIAJCHHEM OIMOPHOW CHUCTEMOMW 3HAHWUW M YMEHUMU, MO3BOJIUT
ydaliumcsi ObITh KOMIETEHTHBIMM B TOW WM HMHOM cdepe KyIbTypbl, KaXaas W3 KOTOPBIX
MpenoaraeT 0coOble CrocoObl AEUCTBUIM OTHOCUTENBHO CIELM(PUUECKOTO COAEPKAHUS.

B mnpouecce u3yueHuss XumMuu y ydeHuUKa OyayT c(opMUpoBaHbBl MO3HABATEIbHBIE
LIEHHOCTHbIE OPHUEHTAlMU: IIEHHOCTHM HAYYHOTO 3HAHHUS, €ro MPaKTUYECKON 3HAUMMOCTH H
JOCTOBEPHOCTH; IIEHHOCTH XUMUYECKHX METOJIOB UCCIIEI0BAHNUS )KMUBOW U HEKUBOM MPUPO/IBL.

B pesynbrare pa3BuUTHS T0O3HABATEIbHBIX IIEHHOCTHBIX OpHUEHTAIMHA TMpPU U3Y4YEHUU
0a30BOro Kypca XMMHH Yy BBITYCKHUKa OynyT cOpPMHpPOBAHBI: YBaXXUTEIbHOE OTHOIICHHUE K
CO3UJATEIbHOM, TBOPUYECKON ESITeNbHOCTH; MOHUMaHUE HEOOXOAMMOCTH 3I0pOBOro oOpasa
KHU3HU; MOTPEOHOCTh B 0OE3YCIOBHOM BBINOJHEHUHM MpPaBUI O€30MaCHOTO HCIOJIb30BAHUSA
BEIIECTB B MIOBCEAHEBHOM KHU3HHU, HEOOXOIUMOCTh COXPAHATH U 3aLUILATh IPHUPOLY.

@opMHUpOBaHUE PETYJIATUBHBIX YHUBEPCAIbHBIX Y4YEOHBIX ACHCTBUI HpU HM3ydEHHUH
0a30BOro Kypca IO3BOJIUT YYEHUKY HAy4YMThCA: IUIAHUPOBATb CBOM JCHUCTBUS C Y4ETOM
MIOCTABJICHHON 3a/laud M YCIOBHMSIMM €€ peaju3alliy; OLCHWBATh NPAaBUIBHOCTH BBIIIOJIHEHUS
NEUCTBUSL U OCYIIECTBIIATh KOHTPOJIb PE3yJbTaTOB YCBOEHHUS y4eOHOrO Marepuana; BHOCUTb
HEO0OXO/JMMBbIE KOPPEKTHBbl B Y4E€OHYIO JEATEIbHOCTh Ha OCHOBE aHajIM3a M OLEHKHU
JOIYIIEHHBIX OIINOOK; CaMOCTOSITEIbHO OIpPENENIATh OPUEHTHUPbl Y4EOHBIX AEUCTBUII mpu
M3y4eHHH HOBOT'O MaTepHaa.

KoMMyHUKaTHBHbBIE IIEHHOCTHBIE OPUEHTALMH, OCHOBY KOTOPBIX COCTABISAIOT IpOLEcC
oOIIeHus1 U IpaMOTHasl pedb, OyAyT CIIOCOOCTBOBATh PA3BUTHUIO MOTPEOHOCTH BECTH JUAJION,
BBICIYIIMBATh MHEHHME ONIOHEHTa, Yy4yacTBOBATh B JUCKYCCHM, OTKPBITO BBIpaXkaTb U
apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO TOUKY 3PEHHUsS, IMPABUIBHO HCIOJIb30BAaTh XUMHUUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIHUKY.

B pe3ysbTaTe H3yueHusi XMHMHUHM HA 0a30BOM ypoBHe yyeHHMK 10 K1acca HAy4YnTCH:

o Haszvleamob HN3Y4YCHHBIC BCIICCTBA 110 ((TpHBHMBHOﬁ» U1 MGH(HYHapo,HHOﬁ
HOMCHKIJIATYpPE;
o onpedefmmb: BAJICHTHOCT MW CTCIICHb OKHCICHHUA XHUMHYCCKUX OJICMCHTOB, THII

XHUMHUYECKOM CBS3U B COCAUHCHUAX, 3apsd HUOHA, XapaKTCP CpCAbl B BOJHBIX pPACTBOpAX
HCOPraHN4YCCKUX COCHHHCHHﬁ, OKHUCJIUTCIIb U BOCCTAHOBUTCIIb, IPUHAIJICKHOCTL BCIICCTB
K Ppa3JIMYHBIM KJIaCCaM OPraHUYCCKHUX COCHHHGHHﬁ;

o Xapakmepu3o6ams. >IEMEHTbl MAJIbIX MEPUOJOB MO UX MOJIOKEHUIO B NEPHOIUYECKON
cucreme J[.M.MenneneeBa; oOmue XUMHYECKHE CBOMCTBA METAJNIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYECKUX COEAUHEHUN; CTpOEHUE U
XUMUYECKUE CBOMCTBA U3YUYEHHBIX OPTAHMYECKUX COECTUHEHU;

L4 00bACHAmMDB. 33aBUCUMOCTh CBOMCTB BCHICCTB OT HX COCTaBa U CTPOCHUSA; HNPHPOAY
XHUMHUYECKOM CBS3H (HOHHOﬁ, KOBaHeHTHOﬁ, MeTaHHquCKOﬁ), 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOMN PCaKIUU U MOJIOKCHUS XUMHUYCCKOT'O pABHOBCCHUSA OT PA3JIMIHBIX (I)aI(TOpOB;



6blNOJIHAMDb XUMUYECKUIL IKCcnepumernm 1o pacrno3HaBaHnIoO BaKHEHUIIIHX
HCOPraHNM4YCCKUX U OPraHUYCCKUX BCUICCTB;

npooOUmMs CaMOCTOSITEIIBHBI TOWCK XMMHYECKOW HH(OpMAaNHMd C HUCHOIB30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX H3JAAHHM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); MCHONB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHUU JUIsi 00paboTKH H
nepeaavr XMMUYECKON HH(POpPMAIIUK U €€ TIPEJICTABIICHUS B Pa3IMUHBIX (hopmax;

HOJ’Iy'll/IT BO3MOKHOCTb HAYYUTCSH:

00BACHEHNS XUMHYECKUX SIBJ'IGHI/II;'I, IMPOUCXOAAIINX B IPUPOAL, 6I)ITy M Ha IMMPOU3BOACTBE;

ONpCACIICHHUA BO3MOXHOCTU MPOTCKAHUA XHUMHUUCCKHUX HpeBpaHICHI/Iﬁ B Pa3IM4YHBbIX
YCIIOBHAX U OICHKH UX HOCHGHCTBHﬁ;

9KOJIOTMYECKH IPAMOTHOT'O MOBE/ICHUS B OKPY)KaIOIIeH cpene;

OLICHKH BIIMSHHS XUMUYECKOTO 3arpsi3HEHMS OKPYKAKOIIEH Cpelibl Ha OPraHUu3M YeJlOBeKa
U IpYTr'Ue >KUBBbIE OPraHU3MBI;

0e30macHOro oOpallleHHsl C TOPIYMMHM M TOKCHUYHBIMHM BEIIECTBaMH, J1aOOPATOPHBIM
000pyI0BaHHEM;

IIPHUTOTOBJICHUA PaCTBOPOB SallaHHOfI KOHLOCHTpalu B 6BITy 1 Ha MPOU3BOJCTBE;

KPUTHYECKOW OIIEHKH JIOCTOBEPHOCTH XHMHYECKON HH(OpMalnMM, MOCTYyMamoleld U3 pa3HbIX
HMCTOYHHUKOB.

B pe3yabTaTe n3yyeHusi yaeOHOro npeaMera « XMMHUs»» HA yPOBHE CpeHero o0mero
o0pa3oBaHud BbIMYCKHUK 11 Kjacca Hay4uTcs:

pacKphIBaTh Ha MPUMEpaxX poJib XUMUU B POPMUPOBAHUU COBPEMEHHON HAYIHOM
KapTUHBI MUpPa U B IPAKTUYECKOM JCSITEIHPHOCTH YEIOBEKA;

JIEMOHCTPHUPOBATH HA MMPUMEpaxX B3auMOCBSI3b MEXKAY XUMHUEH U JIPYTUMHU
€CTECTBEHHBIMU HAayKaMU;

pacKpbIBaTh Ha MMpUMeEpax MOJIOKECHHsI TEOPHUU XUMHYECKOTo cTpoeHus A.M. bytiepona;
nmoHuMath ¢usnyeckuii cmbich [lepumonnueckoro 3akona [I.1. MenneneeBa u Ha €ro
OCHOBE OOBSICHATh 3aBUCHMOCTb CBOWCTB XUMHYECKHX 3JIEMEHTOB U 00Opa30BaHHBIX UMHU
BEIIIECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;

O0OBSCHATH MPUUYMHBI MHOTOOOpa3usi BEUIECTB HA OCHOBE OOIIUX IPEACTaBICHUH 00 MX
COCTaBe U CTPOCHHU,

MPUMEHSTh MpaBUjia CUCTEMaTUYEeCKOW MEXIYHapOIHOW HOMEHKIJIATyphl KaK CpeICcTBa
pa3nuyYeHus U UACHTU(UKAIIMK BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

COCTaBIIATh MOJIEKYJISIPHBIE U CTPYKTYypHBIE (DOPMYJIBI OPraHMYEeCKHX BEIIECTB Kak
HOocuTeel MHPOPMAIMK O CTPOCHHH BEIIECTBA, €r0 CBOMCTBAX M NMPUHAIC)KHOCTH K
OTIpeIeIEcHHOMY KJlacCcy COeTMHEHUI;

XapaKTepH30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOWMCTBAM,
YCTaHABJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3M MEXAY TAaHHBIMU XapaKTepUCTUKaAMU
BEIIIECTBA;

MPUBOJUTH MPUMEPHl XUMUYECKUX PEAKUUW, pPACKPBHIBAIOIIUX XApAKTEPHbIE CBOWCTBA
TUNHWYHBIX TPEJCTABUTENIEd KIACCOB OPraHMYECKHX BEUIECTB C LEIbI0  UX
UACHTUPHUKAIUU U 00bICHEHUS 00JIaCTH IPUMEHEHNUS,

MIPOTHO3UPOBATHh BO3MOKHOCTh MPOTEKAHMSI XUMHUUYECKUX PEaKIMil Ha OCHOBE 3HaHUH O
TUTIAX XUMHYECKOH CBS3HM B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;
WCIIOJb30BAaTh 3HAHUSA O COCTABE, CTPOEHUU M XUMHYECKHUX CBONCTBAaX BEUIECTB IS
0€30MacHOTO MPUMEHEHUS B IPAKTHUUECKON JeATENbHOCTH;



MPUBOANUTH MPUMEPHI IPAKTUUECKOTO HUCIOJIB30BAHUS MPOIYKTOB MepepaboTKu HePTH U
IIPUPOJHOTO ra3a, BBICOKOMOJIEKYJSPHBIX COCIUHEHMM (NOJUATUIIEHA, CUHTETUYECKOTO
Kay4yKa, all€TaTHOTO BOJIOKHA);

IPOBOAUTH OIIBITHI IO PACHO3HABAHHWIO OPraHUYCCKUX BCIICCTB: INIMLICPHHA, chyCHOfI
KHCJIOTBI, HCTIPCACIIbHBIX KHUPOB, I'NIFOKO3bI, Kpaxmaja, 0€JIKOB — B COCTaBe IMTUIICBBIX
IMPOAYKTOB U KOCMCTUYCCKHUX CPCACTB,

BJIAZICTh IIpaBWJIaMU U IIpHUEMaMU Oe3omacHO pa60TI>I C XMMHYCCKUMHU BCIICCTBAMHU U
1a00PaTOPHBIM 000PYIOBAaHUEM;

YCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTH XUMHYECKOH p€akuuu U CMCIICHUA XUMUYCCKOT'O
PaBHOBCCHA OT Pa3JIMYHBIX (1)aKTOpOB C HCJIbIO ONPCACIICHUA OINTUMAJIBHBIX YCJIOBI/Ifl
MPOTECKAHUA XUMHUYCCKUX ITPOLECCOB;

MPHUBOANTH TIPUMEPHI THIPOJIHA3a COJICH B MOBCETHEBHOM KU3HHU YEIOBEKA;

OPpUBOAUTE TMPUMCEPBI OKHCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B IIpupone,
IMPOU3BOJACTBCHHBIX IMPOLECCAX U KUBHEACATCIIBHOCTH OPTraHN3MOB,

MPUBOJIUTh TPUMEPbl XUMHYECKHUX pEaKIUil, pPACKphIBAIOUIMX OOIIME XWMHUYECKUE
CBOWCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAILIOB;

NPOBOANTH pAcueThl HAa HAXOXKJICHHE MOJIEKYISIPHON (OPMYNbI YTIeBOAOpoaa IO
OpoaAyKTaM CropaHuss M II0 €TI0 OTHOCHTEIBHON INIOTHOCTM W MaCCOBBIM J0JISIM
9JICMCHTOB, BXOOJAIINX B €0 COCTAaB,

BJIQJIETh TpaBWJIAMH O€30MacHOTO OOpaleHHs C €IKUMH, TOPIOUYUMH H TOKCHUYHBIMH
BEIIIECTBAMHU, CPEJICTBAMH OBITOBOM XUMUU,

OCYILIECTBIIATh TOUCK XMMHUYECKON HH(OpMalnuu N0 Ha3BaHUAM, HIEHTHPHUKATOpaMm,
CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

KPUTHYECKH  OIIGHMBATh M  MHTEPIPETHPOBATh  XMMHUYECKYI0  HH(OpMaNuIio,
COJIEPIKAIIYIOCS] B COOOIICHUAX CPEACTB MAaCCOBOM MHGopMaimu, pecypcax MHTepHera,
HAYYHO-TIOMYJSAPHBIX CTAaThsIX C TOYKU 3PEHHsI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEeNSX BBISBJICHUS OMNOOYHBIX CY)KICHUH U (POPMUPOBAHUS COOCTBEHHOH MO3UIIHN;
NPEACTAaBIATh MyTH PEIICHHUS TI00ATbHBIX MPOOJIEM, CTOSIIUX IEpe] YelOBEYECTBOM:
9KOJIOTMYECKUX, FJHEPTETUUECKHX, CBIPHEBBIX, U POJIb XMMUU B PELICHUH ITUX MPOOIEM.

BbInyCKHHUK MOJYy4YUT BO3MOKHOCTh HAYUHMThCS:

WUTIOCTPUPOBATh Ha MpPHUMEpPax CTAHOBJICHHE U SBOJIOIUIO0 OPraHMYECKOW XUMHH Kak
HayKH Ha Pa3jIM4HbIX HCTOPUYECKHX ITAINaX €€ pa3BUTHUS,

HCII0JIb30BaTh METOJ(bl HAYYHOTO MO3HAHMS IPH BHINOJHEHUH IPOEKTOB U Y4eOHO-
UCCIIEIOBATENIbCKUX 3a7ady MO0 HM3YyYCHHIO CBOWMCTB, CHOCOOOB TMOJYYEHUS U
pacrno3HaBaHUsl OPraHUYECKUX BEIECTB;

OOBSCHATH TPUPOJY U CHOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBaJCHTHOMN
(monsipHOM, HEMOJSAPHOM), HOHHOW, METAUIMYEeCKOW, BOJAOPOJHOM — C LENbI0
oTpe/ieNIeHUs] XMMUYECKOI aKTUBHOCTHU BEIIECTB;

yCTaHABIMBAaTh TCHETUYECKYIO CBSI3b MEXKJY KJIacCaMd OPraHUYECKUX BEIIECTB s
000CHOBaHUS TMPUHIIUIHAIBHON BO3MOKHOCTH TONYYEHHs] OPTaHHMUYECKUX COEIWHEHUN
3a/IaHHOTO COCTaBa M CTPOCHUS;

yCTaHABIUBATh B3aUMOCBSI3H MEXAY (pakTamMu U TeopHel, IPUYUHON U CIEICTBUEM MpU
aHalM3e MPOONIEMHBIX CUTyalluid ¥ OOOCHOBAaHMHM MPHUHHMAEMBIX PEIICHHH Ha OCHOBE
XMUMHYECKUX 3HAHUM.



Il. Conep:xanue u TeMaTH4YecKOe IVIAHUPOBAHNE Y4eOHOI0 MpeAMeTa XUMUS

Ne HazBanue | Coxpepskanue paszziena/Onoka KosmyecTBo 4acoB
n/n | pasgena/0n Bcero | U3 Hux (popmbl
OKa KOHTPOJIS)
KOHTpPOJ | MpPaKkTu
BHBIX | YECKHX
pabot | pabot
Oprannyeckas xumus. 10 kaacc (35 yacon)
1 | Beegenue. | [Ipenmer OpraHHYECKOU XUMUU. CpaBHeHue 3 - -
Teopus OPraHMYEeCKUX COCIUHEHUA C  HEOPraHWYECKHMHU.
CTpOEHUs [IpupoaHble, HCKYCCTBEHHbIE W  CHHTETUYECKHE
OpraHMYEecK | OpraHUYecKue COEJIMHEHMUSI.
X BanentHOCTh. XMMHYECKOE CTPOEHHUE KakK MOPSI0K
COCIMHEHU | COCAUHEHMUS aTOMOB B MOJIEKyJ€ COTJIaCHO HX
i BAJICHTHOCTH. OcHoOBHBIE MIOJIOKEHUS TEOpUH
XMMHUYECKOTO CTPOCHUS OPraHUYECKUX COETUHEHHI.
[lonsiTHE O TOMOJIOTMM W TOMOJIOTaX, HM30MEPUH HU
n3oMepax. XuMudeckre GopMyibl U MOJIETH MOJIEKYI B
OPraHu4ecKou XUMUHU.
2 | Yrnesogop | [lpupomubrii rta3. Ankanbl. [lpupomsbiii ra3 Kak 8 1 -
OJIbl ¥ UX TormBo. [IpenMymiecTBa OPUPOJHOrO Tra3a meEpen
MPUPOJHBIE | APYTMMH BUAAMHM TorumBa. CocTaB MPUPOJHOrO Trasa.
HMCTOYHUKH A 11 X a H Bl: TOMOJIOTUYECKUN PO, U30MEpUsi U

HOMEHKJIaTypa  a@JIKaHOB. XWMHUYECKHE  CBOWCTBA
alKaHOB (Ha TIpUMEpe METaHa W JTaHa). TOpPEHHUe,
3aMelleHue,  pa3JioKeHWe U JIeTHIpUpOBaHHUE.
[IpumeHeHnne  aJkaHOB  HAa  OCHOBE  CBOIICTB.

A 1 X e H bl OTWIEH, €ro IoJy4YeHUe
(mermapupoBaHHEM 3TaHa U JIETHApaTallUeld 3TaHOJIa).
XuMUYecKue CBOICTBa ATUJICHA! TOpeHHE,
KauyeCcTBeHHbIC peakuuu (obOecuBeunBaHUE OpPOMHOM
BOJbI M PAacTBOpa NEpMaHraHara Kajiwus), TUApaTarus,
nonmuMepu3anus. [lonmusTunen, ero CcBOWCTBaA W
npuMmeHenue. [IpuMeHeHne aTuieHa Ha OCHOBE CBOMCTB.

AnkxangueHb U Kayduyk u [lonarue o0
aJlKaJiMeHax Kak YIJIEBOJOPOJaX C JBYMS JIBOMHBIMH
cBs3siMU. XHMMHUYECKue CBoiicTBa Oyramuena-1,3 u
u3ompeHa: obeclBeynBaHWE OpOMHON  BOABI H
MOJIMMEpHU3aLUs B Kay4qyKH. Pesuna.

A 11 K U H bl. AIIETUIEH, €r0 MOJyYeHUE MUPOITU30M
MeTaHa U KapOuAHBIM crmocoOoM. XUMHUYECKHe
CBOMCTBa  alleTWJIEHA: TOpEeHHe, OOeCIBEUHBAHHE
OpOMHOI BOJBI, MPUCOCTUHEHHE XJIOPOBOJAOPOAA U
ruaparauus. IlpuMeHeHHe aleTuieHa Ha OCHOBE
cBOMCTB. Peakuus mnoiaumepu3alud BUHWIXJIOPH]A.
[MonmuBuHUIXITOPUT u ero MIPUMEHEHUE.

b e v 3 o 1. [lomyuenue OeH3olla W3 TEeKCaHa W
areTuiieHa. XMMUYECKHe CBOICTBa OEH30Ja: TOpPEeHHE,
raJloreHupoBaHue, HuTpoBanue. [Ipumenenne OeH3oua




Ha OCHOBE CBOMCTB.

H e ¢ T b CocraB u mnepepabotka HedTH.
Hedrenponykrel. beH3nH u MOHSATHE 00 OKTaHOBOM
qHCe.

Kucnopozc
oJiepKaIme
OPraHu4ecK
ue
COCIUHCHU A
" Ux
MIPUPOIHBIE
HUCTOYHHUKU

Emnucrso XUMHUYECKOU OpraHu3auu JKUBBIX
OPraHu3MOB. XMMHYECKUI COCTaB KUBBIX OPraHU3MOB.
C n u p 1 bl. llonydenue »sTaHona OpokeHUEM
[JIIOKO3bl M TUApaTauue J3TwieHa. | MapokcuibHas
rpymma  kKak (yHKIuOHaNbHas. [IpeacraBieHue o
BOJIOPOJHOM CBSI3M. XUMHUYECKHE CBOMCTBA ITaHOJIA:
TrOpeHue, B3aUMOJCHCTBHME C HATpUeM, oOpa30oBaHUE
MPOCTHIX U CIIOXKHBIX A(PUPOB, OKUCICHUE B AJIbJICTHU].
[IpuMeHeHne 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M,
ero MOCJIEACTBUS i MpeAyNpexKICHHE.
[Tonsate o mpenenpbHBIX MHOTOATOMHBIX CIHPTaX.
['munepun kak npeacTaBUTEIh MHOTOATOMHBIX CITUPTOB.
KadecTtBeHHass peakmusi Ha MHOTOQTOMHBIE€ CIUPTHI.
[IpumeHeHne TJIULEPUHA.
KamMmenunwnin yroans @eHoom
Kokcoxumudeckoe TPOU3BOACTBO W €r0 MPOYKIIHS.
[Tonyyenue ¢QeHosa KOKCOBAaHWEM KaMEHHOTO YTJIS.
B3anmHOoe BnusHHE aTOMOB B MoJieKyne (eHoua:
B3aMMOJICMICTBUE C THUIPOKCHUIIOM HATPUS M A30THOMU
KHUCJIOTOH. TTonukonnencanus denona C
dbopmanbaeruioMm B (peHOT0POPMATBLACTHAHYIO CMOITY.
[Ipumenenne deHoma  Ha  OCHOBE CBOWCTB.
A 1 b a1 er u a b. [lonmydeHue anpaeruaoB
OKHCJICHUEM COOTBETCTBYIOIIMX CHUPTOB. XUMUUYECKHUE
CBOMCTBA aJIbJACTUA0B: OKUCIEHNE B COOTBETCTBYIONIYIO
KUCJIOTY M BOCCTAHOBJICHHME B COOTBETCTBYIOUIUN
cupt. [Ipumenenue gopManpiaernaa u aneraiblIerua
Ha OCHOBE CBOMCTB.
KapO6boHnoBbee kKucio T sl [lomydeHue
KapOOHOBBIX  KHUCJIOT  OKHCJICHHUEM  aJIbJICTHIOB.
XVUMUYECKUE CBOMCTBA YKCYCHOM KHUCIOTBI: OOIIHe
CBOMCTBAa ¢ HEOPraHMYECKUMM KHUCIOTaMH M PEaKIus
stepucukanmu. [lpumeHeHne yKCYCHOM KHCIOTHI Ha
OCHOBE CBOMCTB. BbIclIMe JKUpHBIE KHUCIOTHI Ha
npumepe MMaJIbEMUATHHOBOM n CTE€apHUHOBOM.
CnoxHble bups u X up bl [lomyuenue
CIIOXHBIX PUPOB peakuuen srepudukranuu. CroxKHbIe
abupsl B Tpupone, UX 3HaueHue. llpumeHeHwue
CJIOKHBIX 3¢upoB Ha OCHOBE CBOICTB.
Kupsl kak crnoxHble 3PHUPbl. XUMHYECKHE CBOWCTBA
KUPOB: TUApONIHU3 (OMBUICHHE) U TUIPUPOBAHHE
KUJOKUX JKUpoB. IlpuMeHeHMe XKUPOB Ha OCHOBE
CBOMCTB.

Y raoe B o a bl YrieBodpl, UX Kilaccu(uKarus:
MOHOcaxapuabl (TIIOK03a), Aucaxapuibl (caxapo3a) H
nojvcaxapuabl (Kpaxmana M IeJUI003a). 3HaueHue
YIJI€BOJIOB B KMBOW MPUPOJE M B KU3HU YEIOBEKA.




I'moko3a - BEIIECTBO C JIBOMCTBEHHOW (YHKIIUEH -
ANBAETUAOCIUPT. XUMHUUYECKUE CBOMCTBA TJIHOKO3bI:
OKHUCJIEHHUE B I'IIOKOHOBYIO KHUCJIOTY, BOCCTAHOBJICHUE B
copbur, OpoxeHue (MOJIOYHOKUCIOE U CIIUPTOBOE).
[IpumeneHne  TIIOKO3BI  Ha  OCHOBE  CBOICTB.

Jucaxapuasl u nosmcaxapuel. 1lonsatue o peakuusax
MOJIMKOHJEHCAlUW WU THAPOJM3a Ha  IpuUMepe

B3aMMOIIPEBPALIEHHI: TIIIOK03a < TOJHCAXapul.

A3zoTconep
Kalue
COEIMHEHUS
U UX
HAXOXJECHU
€ B )KUBOM
npupoae

A M u H bl llomatue 006 amwunax. I[lomyuenue
apOMaTHYEeCKOT0 aMWHA - aHWJIMHA - U3 HUTPOOEH30JIa.
AHUJIMH KaK OpraHu4eckoe OCHOBaHue. BzaumHoe
BIIUSIHUE aTOMOB B MOJIEKYJi€ aHUJIMHA: OciabieHue
OCHOBHBIX CBOMCTB M B3aUMOJCHCTBHE C OpPOMHOM
BosoN. IIpuMeHeHne aHWIMHA Ha OCHOBE CBOWCTB.

AMUHOKHUC JO T bl [lolyueHne aMUHOKHUCIIOT U3
KapOOHOBBIX  KHCJIOT W  THAPOJU30M  OEJIKOB.
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX
OPraHWYECKUX COCIWHEHUN: B3aUMOJCUCTBHE  CO
mieaoYaMu, KUCJIOTaMH W JIPYyr ¢ Jpyrom (peaxius
noJMKoHAeHcauy). [lenTuaHas CBsA3b U MOJUTICTITHIBI.
[IpuMeHeHre aMUHOKHCIOT Ha OCHOBE CBOWCTB.

b e n x wu Ilonydsenne OenakoB peakiueit
MOJIMKOHACHCAITUH AMUHOKHCIIOT. [TepBuynas,
BTOpUYHAs W  TpeTHYHAs  CTPYKTYpbl  OEJKOB.
XWMHUYECKUE CBOMCTBA OCIIKOB: TOPEHUE, JEHATYpaIIHs,
TUAPOAN3 M LBETHBIE peakuuu. buoxumudeckue
byHKIIN OCJIKOB.

['eHeTnyeckas cBsA3b MEXAY KJIACCAMH OpraHUYECKUX
COEIUHEHU.

HykneunoBbie  kucnotbl. CHHTE3  HYKIEMHOBBIX
KHCIIOT B KJETKE U3 HYyKJIeoTHAoB. OOmui 1ian
cTpoeHuss Hykineotuna. CpaBHEHME CTPOECHHS U
¢yakumii PHK u JIHK. Poip HyKIIEMHOBBIX KHUCIOT B
XpaHEHUHM U Tepeaadye HacleJCTBEHHOW HH(pOpMAIIHH.
[lonsiTne O OMOTEXHOJOTMU U TEHHON WHXKEHEPHH.

JdemoncTpanuun. B3aumopeiicTBue aMmuaka U
aHWJIMHA C COJIAHOM KHCIOTOW. Peaknus aHunmmHa c
OpoMHOM BOJIOM. Jloka3aTeabCTBO HaIIAYHUS
(YHKIIMOHATBHBIX TPYINI B PacTBOpPaX aMUHOKHCIOT.
PactBopenue u ocaxxnenue 6enkoB. L[BeTHbIe peakuuu
OENKOB: KCaHTONpOTEeWHOBas U OuyperoBas. ['opeHue
NITUYBETO Tepa U MIEPCTAHON HUTH. MOJenb MOJIEKYIIbI
JHK. Ilepexonpl: 3TaHON —> 3TUJIEH ATHJICHIJIMKOJb
— oatunenrnukonsat meau (I1); stanHon —»sTanane —>
JTaHOBAs KUCJIOTA.

buonorunuec
KU
aKTHUBHBIC
OpraHu4ecK
nue
COCIMHEHUS

® e pMeHTbl. DepMEHTHI Kak OMOJIOTHUECKHUE
KaTaJIn3aTopsl 6enkoBoi mpupoabl. OcoOeHHOCTH
¢byHKUMOHMPOBaHUS pepMeHTOB. Posb hepMeHTOB B
KHU3HEJEATEILHOCTH KUBBIX OPIraHU3MOB U HApOJAHOM
XO35HICTBE.

B utawmuH bl [lonarue o ButamuHax. Hapymenus,
CBsI3aHHbBIE C BATAMUHAMMW: aBUTAMUHO3BI,




TUIIOBUTaMUHO3bI U TUIIEpBUTAMUHO3bl. Butamun C kax
IIPEICTaBUTEND BOJOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak IIPEJICTaBUTEINb KUPOPACTBOPUMBIX
BUTaMUHOB.

I' 0 p M 0 H bI. [IOHATHE O TOPMOHAX KaK
TYMOPAJIbHBIX PErYISATOpPaX KUZHEAESATEIbHOCTH
YKUBBIX OpraHu3MoB. IHCYIUH U aJipeHaIuH KaK
npeacTaBuTen ropMoHoB. IIpodunakTika caxapHoro
nuraoera.

Jl e x a pc 1 B a JlekapcTtBeHHass XUMMI: OT

HMaTPOXUMUH hi (o) XUMHUOTEPAITHH. AcniupuH.
AnTHOMOTHKM U nucOaktepuo3.  HapkoTudeckue
BemecTBa.  Hapkomanusi, ©Ooppba ¢ Hed u
poQHIIaKTHKA.
NcekycetBen | McKycCcTBEeHHBI € 1O J UM e P bl [lonydenue 4
HBIE U HCKYCCTBEHHBIX MOJIMMEPOB, KaK MIPOTyKTOB
CUHTETHUYEC | XUMHYECKOW MOAM(PUKAIMKI TPUPOIHOTO MOIUMEPHOTO
KHe ceIpbsi. VcKycCTBEHHBIC BOJIOKHA (all€TaTHBIN IIETK,
MOJIMMEPHI | BUCK03a), 170'¢ CBOMCTBA u MpUMEHEHNE.
CuHTeTHUYEeCKHE MOTUMe D bl [lomyuenue
CUHTETUYECKUX MTOJTUMEPOB peakuusIMu
MoJMMEpHU3alid ¥ ToJmkoHaeHcanuu.  CTpykTypa
MOJIMMEPOB TUHEHHAs, pa3BeTBIECHHAS u
MpoCTpaHCcTBeHHas. lIpencraBurenn CHHTETHYECKHX
IJJaCTMACC:  MOJUATWIEH HHU3KOITO U BBICOKOTO
JABJICHUSA, MOJMIPONUIEH M  MOJUBUHWIXJIOPHUA.
CHHTEeTHYECKHE BOJIOKHA: JIABCAH, HUTPOH M KaITPOH.
UTOTO 34
O6mas xumus. 11 kiaacc (34 yaca)
Crpoerne | OCHOBHBIE CBEJEHHUSA O CTPOEHHUHU AaTOM 3
aToMa u a. Snpo: npoToHBI U HEUTPOHBL. M30TOMBI. DIEKTPOHBI.
nepuoaudec | DNIeKTpoHHas 000JI0UKa. DHEPTeTUYECKUI YPOBEHb.
kuii 3akoH | OCOOEHHOCTH CTPOCHHUS IIEKTPOHHBIX 000JI0UEK
. W. aTOMOB 3JIEMEHTOB 4-T0 U 5-T0O NEPUOJOB
MengeneeB | nepuoandeckout cucremsl /. 1. Meneneera
a (mepexoaHbIX 351eMeHTOB). [ToHsATHE 00 OpOUTANIAX. S- U

p-opOuTanu. DIeKTpOHHbIE KOHPUTYypaLUU aTOMOB
XMMHMUYECKUX JIEMEHTOB.

[Tepuoaunueckuit 3akon .U Mennene
€Ba B CBETE YUEHHUST O CTPOEHHUHU aTOM a.
Ortxkpsitue JI. . MeHaeneeBbIM NepUoARYECKOTO
3aKOHa.

[leproguueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
. Menpeneesa - rpaduyeckoe oToOpaxeHue
MEPUOINYECKOr0 3aK0oHa. DU3NUECKUl CMBICI
MOPSIIKOBOTO HOMEpA 3JIEMEHTA, HOMepa Iepruoia U
HOMepa Irpynibl. BaneHTHble anekTpoHsl. [[pruunns!
U3MEHEHHUS CBOMCTB 3JIEMEHTOB B NIEPUOJaX U TPYyMNIax
(T7aBHBIX MOATPYIINAX).

ITonoxxeHne BOJOPOAA B IEPUOJUYECKON CUCTEME.
3HaueHHUE MEPUOINYECKOr0 3aKOHA U NEPUOANYECKON




CHUCTEMBI XUMUUYECKUX 35ieMeHToB /. 1. Meneneena
JJIA pa3BUTHUS HAYKU U TIOHUMAHUWA XUMHUYECKOU
KapTUHBI MUpa.

Crpoenue
BEIIECTBA

MoHHag xuMuuyeckas cB#3b. KaTHOHBI
annoHnbl. Kitaccudukanus noHos. loHHbIe
Kpuctauinaeckue pemerki. CBOMCTBA BEIIECTB C ITUM
TUTIOM KPUCTAJUIMUECKUX PEIIETOK.

KoBaneHTHas XuMuueckas CBA3b.
DNeKTpOoOTpULIaTeNIbHOCTE. [loisipHas u HenosipHas
KOBaJICHTHbIE CBsI3U. J(umouib. [ToJIipHOCTD CBSA3U U
MOJISIPHOCTh MOJIEKYJbl. OOMEHHBIHN U JOHOPHO-
aKLENTOPHBIM MEXaHU3MBbl 00pa30BaHUs KOBAJIEHTHOMN
CBs13U. MOJIEKYISIpHBIE U @aTOMHBIE KPUCTAITUYECKUE
pemetku. CBOMCTBA BEIIECTB C ’TUMU TUTIAMU
KPUCTAJUTMYECKUX PEIIETOK.

MeTannuueckKkass XUMUYECKass CBA3b.
Oco0eHHOCTH CTPOCHHSI aTOMOB METAJIJIOB.
Merammueckasi XUMHUYECKasi CBSI3b U MeTaJUTHIecKast
KpucTajunaeckas pemerka. CBOWCTBa BEMIECTB C 3TUM
THUTIOM CBSI3H.

Bonoponnas xumMmuaeckas CBA3b.
MexMonekysapHas U BHYTPUMOJICKYJIIpHast
BOJIOPOJIHAS CBS3b. 3HAUYEHUE BOJOPOIHOM CBSI3U ISt
OpraHu3aIiy CTPYKTYp OHOTMOIMMEPOB.

IT o 11 M e p bl [ImacTmMaccel: TepMOTIIIACTHI U
PEaKTOIIACThI, UX MPEICTABUTENIN U IPUMEHEHUE.
Bonokna: npupoaHbie (pacTUTENbHBIE U )KUBOTHBIE) U
XUMHYECKHE (MCKYCCTBEHHBIE M CHHTETHYECKHE), UX
MPEACTABUTENN U IPUMEHEHUE.

'az3oo006pa3Hoe COCTOSIHUE BEUIE€CTBa.
Tpu arperatHbIX COCTOSIHUS BOJBI.

OcoOeHHOCTH CTPOCHHS Ta30B. MOJISIpHBINA 00beM
ra3o000pa3HbIX BEILIECTB.

[Ipumepsl ra3000pa3HbIX MPUPOTHBIX CMECEH: BO3IYX,
MIPUPOHBIN ra3. 3arps3HeHue atMocdepbl (KUCIOTHBIE
JIOKJIA, TTAPHUKOBBIN 2 dekT) u 60pprda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO,
KHCJIOPO/JI, YIJIEKUCIIBIN ra3, aMMHuak, 3THieH. Ux
MoJIyueHue, COOMpaHue 1 pacro3HaBaHUe.

Kunkoe coctrossaue BeuectB a. Boxaa.
[ToTpeGnenue BobI B OBITY M Ha IPOU3BO/JICTBE.
JKecTkoCcTh BOJIBI U CLIOCOOBI €€ YCTpaHEeHHS.

MuHepanbHbI€ BOJIbI, UX UCIOJIB30BAHUE B CTOJIOBBIX
Y J1e4eOHBIX LeTIX.

Kunkue kpucTaJibl U UX IPUMEHEHUE.

TBepnoe cOCTOSIHME BENECTBa.
AmopdHbIe TBEp/IbI€ BEUIECTBA B IPUPOJ]

U B JKU3HM YEJIOBEKA, UX 3HAYEHUE U IPUMEHEHHE.
Kpucrannmueckoe cTpoeHne BELIECTBA.

HucnepcHble cucTe M bl [lonstue o
JHCTIepCHBIX cucTeMax. /lucnepcHas daza u
nucnepcuonHast cpena. Knaccudukarms aucnepcHbIx
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CUCTEM B 3aBUCUMOCTHU OT arperaTHOro COCTOSIHUS
JMCTIEPCHOM CpeJibl U TMCTIEPCHOHHON (a3bl.

I'pyboaucriepcHbIe CUCTEMBI: SMYIbCUH, CYCIICH3HH,
a’pO30JIH.

ToHKOUCTIEPCHBIE CUCTEMBI: T€IIU U 30JI1.
CocTtaB BemecTBa U cM ec e il. Bemectsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH

IIOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsTHe «10a5» U ee pa3HOBUIHOCTU: MaccoBast
(10151 27IEMEHTOB B COEIMHEHUH, JI0JI1 KOMIIOHEHTA B
CMECH - JI0JIsl IPUMECEH, JI0JI1 pAaCTBOPEHHOTO
BEIIECTBA B pacTBOpE) U 0ObeMHas. Jlomst BeIxoaa
MIPOJIyKTa PEaKuu OT TEOPETUYECKH BOZMOXKHOTO.

XUMHYECKHA
€ peakuuu

Peaxnuu, ugymue 03 U3MEHEHUS COC
TaBa BellecCTB. AIUZIOTPONHUS U aJNIOTPOTIHBIE
BHIOM3MEHEHUs. [[prHUnHbBI aJTTIOTPONIUY HA IPUMEPE
Mo uduKaui Kuciuopoaa, yriaeponaa u pochopa. O304,
€ro OMOoJIOTHYECKast POJib.

H3omeps! 1 nzomepus.

Peaknuuu, uapymume c MiI3BMEHEHHUEM COC
TaBa BeIle cTB. Peaknuu coeuHEHNS,
pa3iokeHus, 3aMellleHrs 1 0OMeHa B HEOpraHU4ecKon
Y OPTaHNYECKOW XUMUH. Peakunu 3K30- U
sHAOTepMHUUecKHe. TermmoBoi 2P heKkT XUMUIECKON
peaku ¥ TEpMOXUMHUYECKUE ypaBHEHUs. Peakiun
FOpEeHUs, KaK YaCTHBIN CITydail SK30TEPMUUECKUX
peaKIui.

CKOpPOCTh XUMHUYECKOMN peaKkIiuHu.
CKOpOCTh XMMHUUYECKOH peakinu. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEaKLUH OT IPUPOIbI
pearupyroiux BeUeCTB, KOHLEHTPaluu, TEMIEPATYPBHIL,
IIJIOIAIA TOBEPXHOCTU COIIPUKOCHOBEHUS U
Kartanu3aTopa. Peakiium roMo- ¥ reTreporeHHsbIe.
[Tonsarue o karanuse u karanuzatopax. DepMeHTHI Kak
OMOJIOTMYECKHE KaTaJIlu3aTOPbl, 0OCOOCHHOCTH HX
(G YHKIIMOHUPOBAHHSL.

O6paTuUMOCTh XUMHUYECKHUX PEaKIHHM.
HeobpaTtumbie u 00paTuMble XUMUYECKHE PEAKIUH.
CocTosiHME XMMHUYECKOTO paBHOBECHS ISl OOpaTUMBIX
XUMHUYECKUX peakuuid. CriocoObl CMeIIeHUs
XUMHUYECKOTO PAaBHOBECHS HA IPUMEPE CUHTE3a
ammuaka. [lonstre 006 OCHOBHBIX HAYYHBIX MPUHITUIIAX
MPOU3BO/JICTBA HA IPUMEPE CUHTE3a aMMHUaKa WIH
CEpPHOM KUCIIOTBHI.

Ponp BOAB B XUMHUYECKOHN pEaKUUMU.
Hctunnbie pacTBOpbl. PacTBOpUMOCTD U
KJaccu(UKaIus BEUIECTB 10 ’TOMY MPU3HAKY:
pacTBOpPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE
BEIIECTBA.

DIEKTPOIUTHI U HEANIEKTPOIUTHL. DIEKTPOIUTHIECKAS
qucconmanusa. KucioTsl, 0CHOBaHUS U COJIM C TOUKU
3pEHHS TEOPUH DIIEKTPOIUTHUECKOMN TUCCOIUALIUH.




XUMHYECKHE CBOMCTBA BOIBI;, B3aUMOJICHCTBHE C
METaJUIAMHU, OCHOBHBIMH U KUCJIOTHBIMU OKCHIAMH,
pasnoxenue 1 00pa3oBaHUE KPUCTATUIOTUAPATOB.
Peakuuu ruaparaiuy B OpraHuyeCKON XUMUH.

'maponus3 opraHMYeCcKUX U HEOPraH
MYECKHUX COeauHeHu . HeoOpaTtumerit
runpoan3. OOpaTUMBIA THAPOIU3 COTIEH.

I'maposn3 opraHMYeCKUX COETUHEHUIN U €T0
MPAKTUYECKOE 3HAYCHUE ISl OJYYCHUS TUIPOJIUZHOTO
CIIUPTA U MbUIA. BroJIOrnyeckast poJib ruapoJin3a B
TJIACTUYECKOM U DHEPreTUYECKOM OOMEHE BEIIECTB U
SHEPIrUU B KJIETKE.

OKHCIUTENhbHO-BOCCTAHOBUTEIbHBE
p e a k i1 1 u. Crenenpb okucnenus. Onpesenenne
CTeNeHU OKucieHus o ¢opmyine coenunenus. [lonarue
00 OKHCIIUTEITFHO-BOCCTAHOBUTEIHHBIX PEAKITUSIX.
OkwclieHre U BOCCTAHOBJIEHUE, OKUCTUTEND U
BOCCTAHOBHUTEIIb.

DI EKTpOJH 3. DICKTPOJINU3 KAK OKHUCIUTEIBHO-
BOCCTaHOBUTEIIBHBIN MPOIIECC. DIEKTPOJIN3 PACIIIABOB
U pacTBOPOB Ha MPUMEPE XJIOPUIA HATPUSL.
[IpakTHueckoe MpUMEHEHHUE AIIEKTPOIU3A.
DJIEKTPOJUTUYECKOE MMOTYYCHHE ATFOMUHUSA.

BemectBa n
ux
CBOMCTBA

M e 1T a 1 1 bl. B3aumoaeicTBue METAIIOB C
HEeMeTaJlJIaMU (XJI0OpOM, CEPOH U KUCIOPOIOM).
B3anMonelicTBre MIETOYHBIX U MIEIOYHO3EMETBHBIX
METAJJIOB C BOJAOU. DIEKTPOXUMHUYECKUN PAJT
HanpspKEHU MeTauioB. B3zauMoaeicTBue MeTajioB ¢
pacTBOpaMu KUCJIOT U COJICH. ATFOMUHOTEPMHUSI.
BsaumoneiicTBue HaTpus € 3TaHOJIOM U (DEHOJIOM.

Koppo3zus merannos. [loHsaTre 0 XUMUYECKON U
ANEKTPOXUMHUYECKON KOppo3un MeTaiioB. CriocoOsl
3aIMUTHl METAJUIOB OT KOPPO3HUHU.

H e ™ e T annsl CpaBHUTENIbHASA XapAKTEPUCTHKA
raJIoreHOB Kak HanboJiee TUIMYHBIX MPEACTaBUTENCH
HeMeTaJ10B. OKUCIUTENbHBIE CBOMCTBA HEMETAILIIOB
(B3auMoeiicTBHE C METAJUIAMH U BOJIOPOJIOM).
BoccranoBuTenbHbIE CBOMCTBA HEMETAIIIOB
(B3aumozeiicTBre ¢ 60JIe€ AMEKTPOOTPHUIIATETLHBIMU
HEMETAJUIaMU U CIIOKHBIMH BEIIECTBAMU-
OKHCITUTEIISIMU ).

KucnoTsl HeOpraHu4yeckKkue H OpraHu
9 e ¢ k U e. Kinaccudukanus kucnor. XuMu4eckue
CBOMCTBA KUCJIOT: B3aUMOJICHCTBUE C METAJJIAMH,
OKCHUJIaMU METAJUIOB, THAPOKCHIAMH METAJIJIOB,
coJIsiMH, ciupTaMH (peakuus stepudukanun). OcoOble
CBOMCTBA a30THOU U KOHLICHTPUPOBAHHON CEPHOM
KHCIIOTBI.

OcHOBAaHUSA HEOpPraHMUYECKHUE U OpTra
HU4ecKue OCHOBaHUS, UX KIacCUPUKAIIUS.
XHUMHUYECKUE CBOWCTBA OCHOBAHUI: B3aUMOJIEHCTBUE C
KHCJIOTaMH, KUCJIIOTHBIMH OKCUAAMH U COJISIMU.




PasnoxeHne HepaCTBOPUMBIX OCHOBAHUI.

C o 1 u. Knaccuduxanus comneit: cpenHue, KUcible U
OCHOBHbIE. XMMHYECKUE CBOMCTBA COJICH:
B3aUMO/ICHCTBUE C KMCIOTAMH, 11I€JI0YaMH, METaJUIaMU
u consamu. IIpeacraBurenu cosieid U X 3HAYEHUE.
Xnopua HaTpwusi, KapOOHAT Kablwsl, pochaT Kaabius
(cpennue conm); rUAPOKApOOHATHI HATPUS U AMMOHUS
(kucnble conn); ruapokcokapoonar meau (1) - manaxur
(OCHOBHAs COJIb).

KagecTBeHHbIC peakiiuu Ha XJIOPHI-, CyIb(at-, u
KapOOHAaT-aHUOHBI, KATUOH AMMOHUS, KATUOHBI XkKelle3a
(1) u (110).

'enernueckass cBSI3b MEXJY KJIaccaM
U HEOPTAaHUYECKUX U OPTAaHUUYECKHUX C
oeAHHeEHH . [IoHsTHE 0 TEHETUYECKOU CBA3U U
TFeHeTUYEeCKUX psaaax. ['eHeTuueckuil psj Merasmia.
I'enernueckuii psan Hemetamwia. OcobeHHOCTH
T€HETUYECKOTO PsiJia B OPraHUYECKON XUMUHU.

Hroro 34 3 2

I11. Kputepuii oneHuBaHus y4anuxcs.

Kputepun 1 HOpMbI OLIEeHKH 3HAHU, YMEHNI U HABBIKOB 00yYAKOIIMXCH 110
XMMHH

1. OneHkKa yCTHOro oTBeTA.

OtrmeTka «5» :
- OTBET MOJIHBIN ¥ MPaBUJIbHBIA HA OCHOBAHUHU W3YyYEHHBIX TEOPUH;
- Marepuajg M3J0KEH B ONPENEICHHOM JIOTMYECKOM MOCIEN0BAaTENIbHOCTH, JIMTEPATYPHBIM
SI3BIKOM;;
- OTBET CAMOCTOSITEIIbHBIM.

OTtBer «4» |
- OTBET IOJIHBIM U ITPaBUJIbHBIN HA CHOBAHUM U3YyUYEHHBIX TEOPHIL;
- MaTrepHall U3JI0KEH B ONIPENEICHHOMN JOrHYeCKOM NOCIEI0BATENBHOCTH, MPU ITOM JIOIYLIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLIMOKH, UCTIPABICHHBIE 10 TPEOOBAHUIO YUUTETIS.

OT1merka «3» :
- OTBET MOJIHBIM, HO MPU ITOM [IOMYIIEHA CYIIECTBEHHAs OIIMOKAa WJIM OTBET HEMOJHBIN,
HECBSI3HBIN.

OTmerka «2» !
- [pU OTBETe OOHAPYXKEHO HEMOHWMAHUE YYalIUMCS OCHOBHOTO COJIEp>KaHus yueOHOTro
MaTepuasna Uil JOMYIIEHbl CYIECTBEHHbIE OUTMOKH, KOTOPBIE yYaIIUIiCs HE MOXKET UCIPABUTH
MIPU HABOJAIIMX BOMPOCAX YYUTENs, OTCYTCTBUE OTBETA.

2. OneHKa 3KCIepUMEHTAJIbHBIX YMEHHH.

- OLieHKa CTaBUTCS HA OCHOBAHUM HAOJIIO/IEHU 32 YJalllUMUCS M MHCbMEHHOTO OTYEeTa 3a
paboty. OT™MeTKA «5»:
- paboTa BBINOJHEHA MOJHOCTHIO U IPABUJIBHO, CJIENIaHbl IPABUIIbHBIC HAOMIOACHUS U BBIBO/IBI,
- OIKCHEPUMEHT OCYILIECTBIIEH MO IUIaHYy C YY€TOM TE€XHUKU OE30MacHOCTH U MpaBMJ PabOTHI C
BEIl[ECTBAMU U 000pYIOBaHHEM;
- TIPOSBIICHBI OPTaHU3ALMOHHO - TPYAOBbIE YMEHHS, OIEP’KUBAIOTCS YUCTOTA pabovero MecTa
U TIOPSIJIOK (HA CTOJIe, 5KOHOMHO MCHOJIBb3YIOTCS PEaKTHBBI).

OT1merka «4» :




- paboTa BBITIOJHEHA MPABHILHO, CIENIaHbl IPABUIbLHBIC HAOIIOACHUS U BBIBOJIBI, HO TIPH STOM
AKCIIEPUMEHT MPOBEJCH HE MOJTHOCTHIO WU JOIMYIIEHBI HECYIIECTBEHHBIC ONMTMOKU B paboTe ¢
BEIIECTBAMU 1 000PYIOBAHUEM.

OT1meTka «3»:
- paboTa BBHIMOJHEHA MPABUJIBHO HE MEHEE YeM HANOJOBHHY WIIM JOIMYIIEHA CYIICCTBCHHAS
omurOKa B X0JI¢ IKCIICPUMEHTA B OOBSICHCHUH, B O()OPMIICHUH padOThI, B COOIIOACHHUU IPABUI
TEXHHUKH 0€3011aCHOCTH Ha paboTe ¢ BEIIECTBAMH U 000PYIOBaHUEM, KOTOPAs UCIPABIISCTCS IO
TpeOOBAHUIO YUUTEIIS.

OT1meTka «2»:
- JIOTMYIICHHI Be (M 00Jiee) CyIISCTBEHHBIC OIIMOKH B XOJ€: IKCIEPUMEHTA, B OOBSICHCHUU, B
opopmiieHHH pabOThl, B COOJIOJICHUM TPaBUI TEXHUKH O€30MacHOCTH mpu padboTe ¢
BEIIECTBAMU M OOOpYyIOBAaHWUEM, KOTOPHIE YYAIIMKCS HE MOXET HCIPABUTH JaXe II0
TpeOOBaHHUIO YUUTEIS;
- paboTa HE BBITIOJHEHA, Y YYAIIErocs OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMEHHUS.

3. OueHka yMeHHUii pemiaTh pacyeTHbIe 3a/1a4M.
OTMeTKa «5»:
- B JIOTUYECKOM PACCYXXJIEHUW WM PEIICHUH HET OIIMOOK, 3ajada pelieHa parioHaIbHBIM
CII0CO00M;
OTMeTKa «4»:
- B JIOTUYECKOM PACCYKJIEHWU W PEIICHHsS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada perieHa
HepaIrMoHAIBHBIM CIIOCOO0M, HIIH OTYIIEHO He 060Jjiee IBYX HECYIIECTBEHHBIX ONTHOOK.
OTMeTKa «3»:
- B JIOTHYECKOM pPAaCCYXJEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMNYIIECHA CYIIECTBEHHAs
omuOKa B MaTEMaTHYECKUX pacyeTax.
OTMmeTKa «2»:
- UIMEETCsI CYIECTBCHHBIC OMIMOKH B JIOTUYECKOM PACCYKJICHHUH M B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJjaHuE.

4. OueHka NUCbMEHHbIX KOHTPOJbHBIX Pa0doT.
OT1merka «5»:
- OTBET MOJIHBIN U MPaBUIbHBIN, BO3MOXKHA HECYILIECTBEHHAs OLINOKA.
OT1merka «4»:
- OTBET HEMOJIHbIN WK AOMYIIEHO He 00jiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OT1merka «3»:
- paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIEHA OJIHA CYIIECTBEHHAs OIIMOKa U MpU
3TOM JIBe-TPHU HECYIIECTBEHHBIE.
OT1meTka «2»:
- paboTa BBINOJHEHA MEHBIIE YEM HAMOJOBUHY WU COAECPKHUT HECKOJIBKO CYIIECTBEHHBIX
OILINOOK.
- paboTa He BBINIOJHEHA.
[Ipy oleHKe BBIMONIHEHUS TMHCHBMEHHON KOHTPOJIBHOW paboThl HEOOXOJWMO YYHTHIBATH
TpeGoBaHUs eAMHOTO opdorpaduyeckoro pexuma.

5. OueHka TecToBBIX padoT.

Tectrl, cocTosiue U3 MATH BONPOCOB MOXHO HCIIOJIb30BaTh MOCIE W3YYEHUS KaXJIO0TOo
Mmatepuana (ypoka). Tect u3 10—15 BompocoB HcCIOJIb3yeTCs Ui MEPUOANYECKOTO KOHTPOJIS.
Tect n3 20—30 BonpocoB HEOOXOMMO HCIIOJIL30BATh U1 UTOTOBOTO KOHTPOJIS.

[Ipu onleHMBaHUM UCTIOJIB3YETCA CIIEAYIOMIast IKaia: Ui TeCTa U3 IMSITH BOIIPOCOB
* HET OIMOOK — OLIEHKA «5»;
* 0/1Ha OIIMOKA - OIIEHKA «4»;
* IB€ OMIMOKM — OIIEHKa «3»;



* TPU OIIMOKH — OLIEHKA «2».

st Tecta u3 30 BOIIPOCOB:

* 25—30 npaBWIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIE 12 IPaBMIBHBIX OTBETOB — OIICHKA «2).

6. Ouenka pedepara.

Pedepat oneHuBaeTcs o CIEAYIOIIUM KPUTEPHSIM:

* coOnroieHre TpeOOBaHUH K ero 0(OPMIICHHIO;

* HEOOXOJMMOCTh M JOCTaTOYHOCThH JUISi PACKPBITUS TEMBI NMPHUBEICHHONW B TEKCTe pedepara
nHpOpMaNnu;

* yMeHHEe 00yyJaromerocst CBOOOIHO U3JlaraTb OCHOBHBIE UJIEU, OTPaXKEHHBIE B pedepare;

* CIIOCOOHOCTH O0Y4YaroIerocsi MOHATh CyTh 33JaBa€MbIX YJE€HAMH aTTECTAllMOHHON KOMHCCHU
BOIIPOCOB U c(hOpMYIHPOBATH TOYHBIE OTBETHI HA HUX.
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