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INIAHUPYEMBIE PE3YJbTATBI OCBOEHUS

YUYEBHOTI'O TPEIMETA «XUMUS»
IlnanupyeMble JUYHOCTHBIE Pe3yJbTAThI 0CBOCHHsI Y4eOHOr0 nmpeaMeTa «XuMHS»
OO0yyeHne XuUMUU B CpeqHeil IIKoje Ha 0a30BOM YPOBHE [0 JaHHOMY KypCy
CHOCOOCTBYET JOCTUKEHUIO 00YyJAIOUIMMHUCS CIEAYIOIINX JUYHOCIHBIX PE3Ybilanos:.

1) YYBCTBO I'OPAOCTH 32 POCCUUCKYIO XUMHUUYECKYIO HAYKY U OCO3HAHUE POCCUMCKOM
IPaKIAHCKON UICHTHYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOU cepe;
2) OCO3HAaHHE HEOOXOJUMOCTH CBOEH IO3HABATEIBHOW [EATEIHHOCTH M YMEHUE

YIPaBIATh €10, TOTOBHOCTh U CIIOCOOHOCTh K caMOO0Opa30BaHUIO HA MPOTSHKCHUH BCEH JKU3HU;
MOHMMAHUE  BAXXHOCTH  HENPEpPBIBHOIO  oOpa3oBaHWs  Kak  (akTopy  YCHEIIHOM

npodeccnoHaTbHOM U OOIIECTBEHHOW AEATENBbHOCTH; — 8 HO3HA8amelbHOU (KOTHUTHBHOM,
UHTEIUIEKTYaJIbHOW) cghepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanibHEHIell 00pa3oBaTeIbHON TPaeKTOpUn
win chepbl TpoecCHOHATIBHOM ACATEIILHOCTH — 8 MpPYy00sol cepe;,

4) HEMpHUATHE BPEOHBIX NPUBBIYEK (KypeHHs, YIOTPEOJCHUS aJKorois |
HAapKOTUKOB) Ha OCHOBE 3HAHWH O TOKCHYECKOM M HAPKOTUYECKOM JACWCTBHU BEIIECTB — &

cghepe 300posvechepedcenus u He30nacHo2o 0opa3a HeusHu;

Ilianupyemble MeTanpeMeTHbIe Pe3y/IbTaThl 0CBOCHHS Y4eOHOro mpeaMeTa «XHMHS»

Memnanpeomennvimu pe3ynvnamamu OCBOCHUS BBITYCKHUKAMHU CpEIHEH INKOJIBI Kypca
XUMHUU SBIISIOTCA:

1) ucnonv3osanue OCHOBHBIX METOJIOB MMO3HAHUS (ONpPEICICHUE UCTOYHUKOB YU4COHOM
U Hay4yHOW MH(OpMaLUH, NOJyYeHHEe 3TOM nHpopManuu, e€ aHanu3, 1 YMO3aK/IIOUEHHs Ha €ro
OCHOBE, W3TOTOBJICHHWE W Tpe3eHTanus HHYOPMAIMOHHOTO TPOIYKTa; IpPOBEICHHE
HKCIEPUMEHTa, B TOM YHCIIE M B MPOIECCE MCCIIEI0BATEIBCKON JIEATELHOCTH, MOJICIIMPOBAHHE
U3y4yaeMbIX OOBEKTOB, HAOIIOJCHUE 3a HUMH, UX HM3MepeHHe, (QUKcalus pe3yiabTaToB) M HMX
npumenerue A TOHUMaHUS PA3IMYHBIX CTOPOH OKpY’KaloIlel AeHCTBUTEIbHOCTH;

2) e6n1adeHue OCHOBHBIMH WHTEIUICKTYalbHBIMU OIEpalMsIMU (aHAJIU3 W CHHTE3,
CpaBHEHHE WU cHUcCTeMaTh3alus, OOOOLIeHHEe M KOHKpETH3alMs, Kiaccupukauus M TOUCK
aHAJIOTOB, BBISBJICHHE MPUYMHHO-CIIEJCTBEHHBIX CBSA3€H, (OPMYIMPOBKA THIOTE3, X MPOBEpKa
1 (OpMyJIHNPOBKA BHIBOAOB);

3) nosHanue 0OBEKTOB OKPYKAIOIIETO MHUpa B TUIAHE BOCXOXKICHHUS OT a0CTPAKTHOTO K
KOHKpPETHOMY (0T OOIIET0 Yepe3 YaCTHOE K €IMHUYHOMY);

4) cnocobnocmb BBIIBUTaTh HMICH M HAXOAUTh CPEICTBA, HEOOXOJIMMBIC Ui HX
TOCTHKEHUS;

5) ymeHue QGopMynHpOBaTH IEIU W ONPENENATh 3aJadd B CBOCH IO3HABATEIbHOM
JESITeTbHOCTH, ONPEEIIATh CPEICTBA TSl TOCTHKEHUS 1eJIel U pelIeHus 3a/1a4;

6) onpeodersmv pazHOOOpa3HbIE MCTOYHHKH TOJYYCHUS HEOOXOAMMOW XHMHUYECKON
uHpOpMAINY, YCTAaHOBJICHHWE COOTBETCTBUS  COACpKaHUS W (OPMBI  MPEICTABICHHS
MH(POPMAIIMOHHOTO MTPOYKTa ayAUTOPHUH;

7) ymeHue TPOIYKTUBHO OOLIATHCS M B3aUMOJCHCTBOBATH B IMPOIECCE COBMECTHOM
NESTeTbHOCTH, YYUTHIBATh TIO3WIMH JPYTUX YYaCTHUKOB JEATETBHOCTH, 3(QeKTHBHO
paspemiatb KOH(IUKTHI;

8) eomoenocmb K KOMMYHHKalMu (TIPENCTABISITH  Pe3yJabTaThl  COOCTBEHHOMU
MO3HABATEIBPHON  NIEATENFHOCTH, CIBIIIATh W  CIyIIaTh ONIIOHEHTOB, KOPPEKTHPOBAThH
COOCTBEHHYIO MO3HIIHIO);

9) ymeHue WCHONB30BaTh CPEICTBA WHPOPMAI[MOHHBIX ¥ KOMMYHHKAIMOHHBIX
texHonmoruit (mamee — MKT) B pemeHMM KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpTaHU3aIMOHHBIX 3a/1a4 ¢ CcOONIoIeHueM TpeOOBaHHWN SPrOHOMHKH, TEXHUKH OE30MaCHOCTH,
THTHEHBI, pecypcocOepeKeHus, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30macHOCTH;



10) grnadenue A3bIKOBBIMU CPEICTBAMH, B TOM YHCIIE U S3BIKOM XHMHUH — YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHMsI, UCII0JIb30BATh aJIEKBATHBIE A3BIKOBHIE CPECTBA,
B TOM YHCJI€ U CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (OPMYJIIBI U YPABHEHUS).

Ilnanupyemble mpeMeTHbIE Pe3yJbTaThl 0CBOEHHUS] YueOHOIo mpeaMeTa «XHUMHS»

Ilpeomennvimu  pesynomamamu u3y4eHUss XUMHM Ha O0a30BOM YpPOBHE Ha CTYINEHU
CpeaHero o01ero o0pa3oBaHus SBISIOTCS CIETYIONIUE PE3yIbTATHI.

B no3naBarenbHoii cdepe:

1. 3uanue (nomumaHue) TESPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIUX TEOPHUIl Kypca
OpraHUYECKOM U OOIIeH XUMHH;

2. ymenue HaOMIONATh, OMHCHIBATh, (PUKCUPOBATH pPE3YNbTAaThl U JENIaTh BBIBOJABI HA
OCHOBE JIEMOHCTPALIMOHHBIX M CAMOCTOATEIHHO MPOBEIEHHBIX IKCIEPUMEHTOB, UCIOIb3YS IS
ATOTO POIHON (PYCCKUM MM MHOW) SI3BIK U SI3bIK XUMUU;

3. ymenue  KiIacCH(PUUUPOBATH XHMHUYECKHE OJIEMEHTHI, TPOCTHIC  BEIIECTBA,
HEOpPraHUYECKHUE U OPTaHUYECKUE COSANHEHUSI, XUMUUECKHE IIPOLIECCHI;

4. ymeHue XapaKTepU30BaTh 00IME CBOWCTBA, IOIYYEHHUE U NMPUMEHEHHE HU3YYEHHBIX
KJIaCChl HEOPTaHUYECKUX M OPraHNYECKUX BEIIECTB M MX BAKHEHIINX MPEICTaBUTEIICH;

5. onucvl8amv KOHKPETHBIE XUMHUYECKHE PpEaKIMH, YCIOBUS HMX MPOBEACHUS U
YIIPaBJICHUS! XUMUYECKUMH TTPOLIECCAMU;

6. ymenue TPOBOIUTH CAMOCTOSITENIbHBIN XMMHUYECKUN SKCIEPUMEHT M HaOII0AaTh
JIEeMOHCTPAIIMOHHBIN AKCIIEPUMEHT, (PUKCUPOBATH PE3YyJIbTATHI M JENIaTh BBHIBOJBI M 3aKIIOYCHUS
0 pe3yNbTaTam;

7. npoeHo3uposamsv CBOWCTBA HEU3YUYECHHBIX BEIIECTB MO aHAJOTHU CO CBOMCTBaMH
M3YYEHHBIX HAa OCHOBE 3HAHHUS XUMUYECKHUX 3aKOHOMEPHOCTEH;

8. ompeoensamb UCTOYHUKU XUMUIECCKON HH(POPMAIINH, TTOTYYaTh €€, IPOBOJIUTH aHAIIN3,
M3TOTaBIMBATH HH()OPMAITMOHHBIN MPOIYKT U MPEJICTABIIATH €T0;

9. ymemdv noavzosamvcs 00S3aTENPHBIMU CIPABOYHBIMU MaTepHanamu: lleprommdeckoit
cucteMo xumuueckux aiemeHtoB J[. WM. MenneneeBa, Tabnuueil pacTBOPUMOCTH,
ANIEKTPOXUMUYECKUM DPSIOM HANpPsDKEHUH METallIoB, PAJOM JIEKTPOOTPHIATENBHOCTH — JUIs

XapaKTEPUCTUKHU CTPOEHHUSI, COCTABA U CBOMCTB aTOMOB XMMUYECKUX 37eMeHTOB [—IV nepruoaos
U 00pa30BaHHbBIX UMM IIPOCTHIX U CIOKHBIX BEIECTB;

10. ycmanognenue 3aBUCUMOCTH CBOWMCTB W TNPHMEHEHHS BaXHEUIIMX OPTaHWYECKHX
COEIMHEHUI OT UX XMMHUYECKOIO CTPOEHHS, B TOM YHCIIE U 00YCIOBIEHHBIX XapaKTEPOM 3TOrO
ctpoenust (MpeebHBIM UK HeMPEACTbHBIM) M HATNYUEeM (YHKIHOHATIBHBIX TPYIIIT;

11. mooenuposariue MOACKYI HEOPTaHUIECKUX U OPTAaHUYECKHUX BEIICCTB;

12. nonumanue XUMHUYECKOH KapTHUHBI MHMpa Kak HEOThEMJIEMOW 4YacTH IEJIOCTHOM
HAy4YHOH KapTUHBI MHpA.

B unenHocTHO-OpueHTaUMOHHOI cdepe — dhopMupoBaHHe COOCTBEHHON MO3UIMH MPHU
OLIEHKE TIOCIEACTBUM JUIi OKpY)KaloUlel cpelbl JesTeIbHOCTH 4YellOBeKa, CBA3aHHOM ¢
MIPOM3BOJICTBOM U NEPEepabOTKON XUMUYECKUX MTPOIYKTOB.

B TpynoBoii cepe — nposedenue XMMUYECKOTO IKCIICPUMEHTA; pa38umiue HaBBIKOB
y4eOHOM, TPOEKTHO-UCCIENOBATEILCKOW U TBOPYECKOH JAEATENbHOCTH IIPH BBIOJHEHUU
WH/IMBUYyATEHOTO MTPOEKTA 110 XUMUH,

B cdepe 3m0poBoro odpasa Ku3HU — coOa00eHUe TIPaBUI 0€30IIaCHOT0 OOpaIleHHS C
BElECTBaMH, MaTepHallaMy; OKa3aHWEe MEPBON MOMOIIM MPU OTPABJICHUSX, OKOTaX U TpaBMax,
MOJyYEHHBIX B pe3yjibTaTe HapyIIEHUS IMpaBUJ TEXHUKM O€30MacHOCTH TNpu pabdoTe cC
BEIIIECTBAMH H JTAOOPATOPHBIM 000PYTOBAHUEM.

B pe3yabrare u3zydeHusi yueGHoro npeamera «XuMHs» Ha YPOBHe CpeJHero o0mero
o0pa3oBaHus:
Buvinycknuk na 6a3060m ypoene nayuuncs:



pacKkpbelBaTh Ha NpPUMEPax pojb XUMHU B (POPMHUPOBAHUHM COBPEMEHHON Hay4yHOMH
KapTHHBI MUPA U B IPAKTUYECKOMN JEATEIbHOCTU YEJI0BEKa;

JEMOHCTPUpPOBaTh Ha IMpPUMEpax B3aUMOCBA3b MEXIy XHUMHUEH U JIPYIrUMHU
€CTECTBEHHBIMM HayKaMU;

pacKkpbIBaTh Ha MpUMeEpax MOJOKEHUS TEOPUU XUMHUecKoro crpoeHuss A.M. bytneposa;

noHuMath pusnueckuii cmbici [leproauueckoro 3akona JI.1. Menaeneesa u Ha ero
OCHOBE OOBSICHATh 3aBHCHUMOCTb CBOHCTB XHMHUYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH
BEIIECTB OT 3JIEKTPOHHOI'O CTPOEHHS aTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOPAa3Hsl BEIIECTB HA OCHOBE OOLIMX IMPEICTaBICHUH 00 MX
COCTaBe U CTPOEHUHU;

IIPUMEHSTH MpaBUjIa CUCTEMATHYECKON MEXIYHapOAHONW HOMEHKIATYpbl KaK CpEICTBa
pasnuyYeHNs U UICHTU(UKALIMK BELECTB 10 UX COCTABY U CTPOEHHUIO;

COCTABJIATh MOJIEKYJIIDHBIE M CTPYKTYpHble (OPMYJbl OPraHMYECKHUX BEIIECTB Kak
HocuTesle uH(pOpMalMd O CTPOCHHMM BEILIECTBA, €ro CBOMCTBaX W MPHHAUICKHOCTH K
OIpe/IeIEHHOMY KJIaCCy COEAMHEHU;

XapaKTepu30BaTh OPraHMYECKUE BEILECTBA [10 COCTaBY, CTPOEHHUIO U CBOMCTBaM,

yCTaHaBJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBA3U MEK/Y JaHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

IPUBOAUTH IPUMEPbI XUMHUECKUX PEaKIUi, paCKphIBAIOIIUX XapaKTepHble CBOWCTBA

TUIUYHBIX NPEACTaBUTEIEH KIacCOB OPraHMYECKUX BEIIECTB C LENbI0 MX UIACHTU(PUKAIMHU U
00BbsICHEHUS 00J1aCTU IPUMEHEHUS;

IIPOrHO3UPOBATh BO3MOKHOCTb IPOTEKAHUS XMMMUYECKUX PEAKIMI Ha OCHOBE 3HAHUM O
TUIIAX XUMHUYECKOH CBS3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CITIOCOOHOCTH;

HCIIOJIb30BaTh 3HAHUSA O COCTaBEe, CTPOCHMM U XUMHUYECKHMX CBOMCTBaxX BELIECTB JUIS
0€30I1aCHOT0 NMPUMEHEHUS B IPAKTUUECKON JAEATeIbHOCTH;

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIb30BaHMSI MIPOIYKTOB MepepadOTKU HEPTU U
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEJUHEHUH (TOJIMATUIICHA, CHHTETHYECKOrO
Kay4yKa, alleTaTHOT'O BOJIOKHA);

IIPOBOJIUTH OMBITHI IO PACO3HABAHMIO OPraHMYECKUX BEIIECTB: INIMIIEPUHA, YKCYCHOU
KHCIIOTBI, HETIPEIETIbHBIX KUPOB, IIIOKO3bI, KpaxMmaja, OEJIKOB — B COCTaBE MUILEBHIX TPOYKTOB
U KOCMETHUYECKUX CPEJICTB;

BJaJIeTh NMPaBUIAMU U MpuUeMaMu 0e30MacHOM paboThl ¢ XUMHUYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYI0OBAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliMyi U CMEIIECHHUSI XUMUYECKOTO
paBHOBECHs] OT pa3IM4YHBIX (PAKTOPOB C II€NbI0 OMNpPEAETICHHUS ONTHUMAJIbHBIX YCIOBUM
MIPOTEKAHNS XUMHUYECKUX MPOIIECCOB;

HPUBOAUTH MPUMEPHI THAPOIIN3a COJIEH B MOBCEIHEBHON JKU3HU YEJIOBEKa;

MPUBOJIUTh MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKUUd B IPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLECCAX U KU3HEIEATENBHOCTH OPraHU3MOB;

MPHUBOANTH TPUMEPHl XUMHUYECKHX PEaKIUi, pPaCKPHIBAIOIINX OOIIMe XUMHUYECKUE
CBOMCTBA ITPOCTBIX BELIECTB — METAJIJIOB U HEMETAIIJIOB;

MPOBOAUTH pAacyeThl Ha HaxOXIEHHE MOJEKYISIpHON (OpMyIbl YIiIeBOJOpoia IO
MIPOJYKTaM CrOpaHMsl M IO €ro OTHOCUTEJIBHOM IUIOTHOCTH M MAacCOBBIM JIOJIIM 3JIEMEHTOB,
BXOJIAIIUX B €r0 COCTaB;

BJIaJIETh MpaBWIaMU O€30MacHOro OOpalleHHsl ¢ €IKUMH, TOPIOYMMHM M TOKCUYHBIMU
BEIIECTBAMH, CPEJCTBAMU OBITOBOI XUMUU;

OCYIIECTBIATh MOUCK XMUMHYECKONM HH(pOpMAIMM [0 Ha3BaHUSAM, HJEHTH(PUKATOpaM,
CTPYKTYpPHBIM (hOpMyJIaM BEIIECTB;

KPUTHYECKH  OIEHWBATb W  HMHTEPIPETUPOBATh  XUMHUYECKYI0  HH(OPMAIIHIO,
COJIepKALIYIOCS B COOOLIEHUIX CPEACTB MaccoBOi nHpopMmarmu, pecypcax HTepHeTa, Hay4HO-
HOMYJISIPHBIX CTaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B LIEJISIX BBISBICHUS
OLIMOOYHBIX CYKICHUN U (POPMHUPOBAHNUSI COOCTBEHHON MO3UIINY;



MPEJCTABIATh MYTH PEIIeHHs III00aJbHBIX MPOOJEM, CTOALINX MEpPel YeIOBEUECTBOM:
9KOJIOTUYECKUX, SHEPTETUUECKUX, ChIPHEBBIX, U POJIb XMMHUHU B PEIIEHUH 3TUX IIPOOIIEM.

BoinyckHHK HA 6230BOM YpOBHE MOJIYYHT BO3MOKHOCTH HAYYHTHCS:

UTIOCMPUPOBAMb HA NPUMEPAX CAHOBLEHUE U I80JIOYUI0 OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX IMANAX ee pa3eumusl,

UCNONB308aMb MEMOObl HAYYHO20 NO3HAHUSA NPU GbINOJIHEHUU NPOEKmMOo8 U yieOHO-
UCCIe008ameNbCKUX 3a0ay no U3y4eHuro C80UCme, cnocobo8 NoayueHus U pacno3sHasanus
Op2aHUYeCcKUx geujecms;

00vACHAMbL NPUPOOY U CNOCOOBl 00PA308AHUAL XUMUYECKOU CEA3U. KOBANEHMHOU
(noNAPHOU, HENoJAPHOU), UOHHOU, MemalIuieckou, 8000POOHOU — C Yelblo OnpeoeeHus:
XUMUYECKOU AKMUBHOCMU eUjecms;

YCMAHABIUBAMb 2EHEMUYECKYI0 C6:A3b MeNCOYy KIACCaMU Op2AHUYEeCKUX Gewecms 0.l
000CHOBANUA  NPUHYUNUATBHOL  B803MONCHOCMU NOJYYEHUS OpP2AHUYECKUX COeOUHeHUll
3a0anH020 cOCMasa u CMpoeHus;

YCMAHABIUBAMb 83AUMOCEA3U MeAHCOY (hakmamu u meopuetl, NPULUHOU U CledCUeM Npu
amanuze NpooIeMuvlX cumyayuli. U 0OOCHO8AHUU NPUHUMAEMbIX peuleHUll Ha OCHO8e
XUMUYECKUX 3HAHUU.

COJEP)XAHHME YYEBHOI'O IPEAMETA «XUMMUSA»
Ba3oBblii ypoBeHb

OcHOBBI OpraHn4ecKoil XHMHHU

[losiBneHne W pa3BUTHE OpPraHUYECKOM XMMMM Kak Haykd. IIpenmer opranmyeckoi
XUMHUH. MeCTO U 3HaueHHEe OpPraHMYeCKOl XMMHUU B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOEHUE KaK MOPSAOK COEAMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUST TEOPHUHM XUMHUYECKOTO CTPOEHUS OPraHUYECKUX
coequHeHnil A.M. byrtnepoBa. YrieponaHbIl CKeleT OpraHu4eckord Mousekyssl. KpaTHocTs
XUMHUYECKON CBS3M. 3aBUCUMOCTb CBOWCTB BELIECTB OT XHUMHYECKOIO CTPOEHHS MOJIEKYII.
W3omepust u uszomepsl. [lonstne o QyHkiuoHansHoW rpynme. [IpuHIMIBI KiaccupuKauu
OpraHMYecKux coennHeHui. CucreMaTuyeckass MeXAyHapoiHass HOMEHKJIATypa W MPHUHIIMIIBI
00pa30BaHMs Ha3BaHUN OPraHMYECKUX COCTUHEHUH.

Ankanbl. Cmpoenue monekyivl memana. I'omonoruueckuil psj amkaHo. ['omoioru.
Howmenknarypa. M3oMmepus yriepogHoro ckenera. 3aKOHOMEPHOCTH H3MEHEHMs (DU3MYECKHX
CBOMCTB. XHUMHUECKHE CBOIlcTBa (Ha MpUMepe MeTaHa M JTaHa): peaKklUH 3aMelleHUs
(rajioreHMpoBaHUE), NETHAPUPOBAHUSA KaK CIOCOOBI TMONY4YEHHsS BaXKHEHIIMX COEIMHEHUN B
OpraHMYeCKOM CHHTe3e. [opeHume MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHHUKOB TeIJa B
MPOMBIIIJIEHHOCTH U ObITy. HaxoxaeHwe B mpupoje U NpUMEHEHue ankaHoB. [lonamue o
YUKTOANIKAHAX.

Anxensl. Cmpoenue monexkynvt smuiena. I'oMonormdeckuid psi ankeHoB. HomeHkmarypa.
N3omeprst yriepolHOro cCKelleTa M TOJIOKEHUS KpPaTHOM CBSI3M B MOJEKyle. XHMHYECKUE
CBOMCTBA (Ha MPHUMEpE ATHIICHA): PEaKIIUU TPUCOSANHEHUS (TaJOTeHUPOBAaHUE, cLUOPUPOBAHUE,
THIPATALUS, 2UOPO2AI02EHUPOBAHUE) KAK CIIOCO0 MOMy4eHHs HYHKIIMOHATBHBIX MTPOM3BOIHBIX
yIJI€BOJIOPOAOB, ropeHusd. llomumepnsanuss STWiIEHa Kak OCHOBHOE HAIPaBIEHUE €T0
ucnosb3oBaHus. [loaudTuineH Kak KPYMHOTOHHAKHBIM MPOAYKT XMMHYECKOIO IPOU3BOCTBA.
[IpumeHeHue sTueHa.

Anxaauensl U Kaydyku. lloHaTtne 00 ankanumeHax Kak YIJIEBOAOPOJAX C JBYMs
IBOMHBIMH CBsi3MU. [lomumepusanusi auBuHWiIa (OyragueHa-1,3) Kak crmocod MoirydeHus
CHHTETHMYECKOr0 Kaydyyka. HaTypalbHBIM U CUHTETMYECKHI KaydyKu. BynkaHuzamus kaydyka.
Pesuna. [IpumeHenue kaydyka U pe3uHbl.



Anxunsl. Cmpoenue monexkyavt ayemunena. ['OMOIOTHUECKUH psA  AIKHHOB.
Homenxiarypa. M3oMepust yriiepogHoro cCkeiera M IOJIOKEHMS KPAaTHOW CBSA3U B MOJIEKYIIE.
XuMHYEeCKHe CBOMCTBA (HA MPUMEPE aLETUIICHA): PEAKIIMU MPUCOCIUHEHUS (TaJIOreHUPOBaHUE,
euodpuposanue, TUAPATALHS, SUOPO2AN0SEHUPOBAHUE) KaK CIOCO0 TONYyYeHHS IOJIUMEPOB U
JOPYTUX TOJE3HBIX MPOAYKTOB. ['OpeHMe aleTuiieHa Kak HCTOYHHK BBICOKOTEMIIEPATYpPHOTO
IUIAMEHHU JUIsSl CBAPKHU U pe3Ku MeTauioB. [IpuMeHneHne aneruinena.

Apensl. beHzonm kak mpeAcTaBHTENb apOMaTHUYECKHX yriaeBopoponoB. Cmpoenue
MoneKynvl Oenzona. XWMHUYECKHE CBOWCTBA: PEAKIMM 3aMelieHus (rajJoreHHpOBaHME) Kak
CIoco0 MOJyYEHUs XUMHUECKUX CPEACTB 3alllUThl PACTCHUM, NMPUCOEIUHEHUs (IMIPUPOBAHUE)
KaK JI0Ka3aTeJIbCTBO HEIPENENIbHOro Xapakrepa OeH3ona. Peakuus ropenus. Ilpumenenue
OeH3oia.

Cnuprel. Knaccudukanus, HoMEeHKIaTypa, U30MepHsl CIMPTOB. METaHON U 3TaHOJ Kak
IIPEICTAaBUTENN IPENEIbHBIX OJHOATOMHBIX CIMPTOB. XHMHUYECKHE CBOWMCTBAa (Ha NpuMepe
METaHOJIa W 93TaHOJa): B3aUMOJIEHICTBHE C HATpUeM Kak CHOCO0 YCTAHOBJIEHUS HaIUYHs
THIPOKCOTPYIIIBI, PEAKIUS C TajoreHOBOAOPOJaMH Kak CIOCO0 IOJy4YyeHHUs pPAacTBOPUTENEH,
Jeryparanusi Kak crocod MNoJydeHHs HTuUieHa. Peakuus TOpeHus: CIUPThl KaK TOIUIMBO.
[Ipumenenue MeraHosa M 3TaHosia. DU3MOJOTMYECKOE JCHCTBHE METAaHOJIA W ATaHOjJa Ha
OPraHM3M 4YEJIOBEKA. OTWICHIVIMKOAb M TIUUEPUH KaK IPEICTaBUTENIN MPEICIIbHBIX
MHOT0aTOMHBIX cipToB. KauecTBeHHas! peakiiusi HA MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEHUE
JUIS pacliO3HaBaHUS INIMLEPHUHA B COCTaBE KOCMETHYECKUX cpelcTB. IIpakTueckoe npuMeHeHne
STWIECHIJIMKOJIS U [NIMLEPUHA.

®enon. Ctpoenue MoJeKyibl heHona. Baaumnoe iusanue amomos 6 MojaeKkyie genoa.
Xumuueckue ceoticmea: 63aumooeticmeue ¢ Hampuem, SUOPOKCUOOM HAMpus, OPOMOM.
[Ipumenenue peHona.

Anpaerunpl. Merananb (hopManbaerua) U dTaHAIb (AETANbICT ) KaK MPEICTaBUTEITH
IpeJeNbHBIX anbAeru1oB. KauecTBeHHbIE peakliii Ha KapOOHWIBHYIO IpyNIly (peakius
«cepeOpsiHOro 3epkainay, B3aumonencTBue ¢ rugpokcugom meau (II) m ux npumenenuwe ans
OOHapy>KeHMsI TpeJIeNIbHbIX AIbJETUAOB B IPOMBIIUICHHBIX CTOYHBIX BOAAX. TOKCHYHOCThH
anpserusioB. [Ilpumenenune Gpopmanbpaeruia 1 aleraibAeruia.

KapOoHOBbIE KUCIOTBI. YKCycHass KHUCIOTa Kak IHpPEACTaBUTENb IpeAeibHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMHUECKHE CBOMCTBA (HAa MPUMEPE YKCYCHOMN KHUCIIOTHI):
peakuuu ¢ MeTajulaMH, OCHOBHBIMM OKCHUIAMH, OCHOBAHHUSMH U COJSIMH KakK IOATBEPXKICHUE
CXOJCTBa C HEOPraHMYECKHMHU KHUCIoTaMu. Peaknus sTepudukanvu Kak croco0 MOJydyeHus
clIO)KHBIX 3¢upoB. [IpumeHenne ykcycHoil kucnotsl. IIpencraBieHne o BBICIINX KapOOHOBBIX
KHCIIOTaXx.

Crnoxuble >pupsl ¥ xupbl. CroxHble 3(UPBl Kak MPOAYKTHl B3aUMOJCHCTBUS
KapOOHOBBIX KHCIJIOT CO cUpTaMHu. [IpuMeHeHHe CIIOKHBIX 3(PUPOB B MUIIEBOM U apProMepHO
MPOMBIIIICHHOCTH. JKHUpBI Kak CI0XHbIE 3(UpPHI IIHMIEPUHA U BBICIINX KapOOHOBBIX KHCIIOT.
PactutenbHble M JKMBOTHBIE JKUPBI, UX COCTaB. Pacro3HaBaHHe pacTUTENbHBIX JKHPOB Ha
OCHOBAaHMM HUX HENpeNeNbHOro xapakrtepa. IIpumenenue >xupoB. I'maponus uiaM OMBUIEHHE
KHUPOB KaK CHOCOO MPOMBIIUIEHHOTO MOJIYYeHHs COJiel BBICHIMX KapOOHOBBIX KHCIOT. MbLia
KaK COJIM BBICIINX KapOOHOBBIX KHUCIOT. MorolIie CBOWCTBA MbLIA.

VYraesoasl. Knaccudukanus yrineBogoB. Haxoxaenue yrieBosoB B mpupoje. [mrokosa
Kak anpaerufocnupt. bpoxenwme riaroko3sl. Caxaposza. [uodponusz caxaposvi. Kpaxman wu
LEJITI0JI03a KaK OMOJIOTHYECKHE MOJUMEphl. XUMHUYECKHE CBOMCTBA Kpaxmalla U LEJUTHOJIO3bI
(ruaponus, Ka4ecTBEHHAsl peaklMsi ¢ HOJIOM Ha Kpaxmall U ee MpUMEHEHHe JJii OOHapy>KeHus
Kpaxmalia B pojykTax nutanus). [Ipumenenue u 6uonorndeckas pois yriaeBojoB. [lonarue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

Wnentudukaiys opraHuYecKUX COCAMHEHHUN. [ eHemuyecKkas c6s13b Mexcoy Kiaccamu
opeaHu4eckux coeouneHutl. TUITBI XHMHUYECKUX PEaKLUil B OPraHMYECKOH XUMHH.

AmuHokucnoTHl M Oenku. CocTaB U HOMEHKJIATypa. AMHUHOKHCIIOTHI KaKk amM(OTEepHbIe
opraHuueckue coeauHeHus. IlentunHas cBsA3b. buosnornueckoe 3HaueHUE O-aMUHOKHCIIOT.



Ob6nacTn mpuMeHeHUs] aMUHOKHCIOT. benku kak mpupoaabie ouononmMepsl. CocTaB v CTpOSHUE
O0enkoB. XMMUYECKUE CBOMCTBA OCNKOB: THApOJH3, AcHaTypaius. OOHapyKeHHne OeIKOB IMpu
MOMOIIM KAaueCTBEHHBIX (I[BETHBIX) peaknuid. [IpeBpamieHuss OENKOB MUIIM B OpPraHHU3ME.
buonornueckue GyHKIMN OCIKOB.

TeopeTnueckne 0CHOBBI XUMUHU

Crpoenue BemectBa. CoBpeMeHHas MOJENIb CTPOGHUA aroMma. JEKTPOHHAas
koH(purypamus atoma. OcHosHOe U 6030ydcOeHHble cocmosHus amomos. Kiaccudukarms
XMUMHYECKHX JJIeMEHTOB (S-, P-, d-aiementbl). OCOOECHHOCTH CTPOCHHUS HSHEPreTUYECKUX
ypoBHe#t atomoB d-a;memenToB. [lepwomuueckas cucrema XUMHYeCcKuX dyementoB J[.U.
MenpeneeBa. @usnueckuii cmbicn l[lepuoamueckoro 3akona /.M. MenaeneeBa. [lpuunnsl u
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB M MX COEAMHEHUH 10 MEpHoJaM U IpyIIam.
DJIEKTpOHHAA MPUPOJIa XUMHUYECKOM CBSI3U. DJIEKTPOOTPULATEIBHOCTh. BUABI XUMHYECKOH
CBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOAHAS) U MEXaHU3MBI e¢ oOpa3oBaHUS.
Kpucmannuueckue u amopgnvie sewecmsa. Tunvl Kpucmaiiuueckux peuiemox (amomHas,
MOJIeKYIAPHASL, UOHHAS, MeMALIUYecKas,). 3agucumocms Gu3uueckux c8olcms eewecmsa om munda
Kpucmannudeckou peutemxu. [IpuauHbBI MHOr0OOpa3us BEIIECTB.

XuMudeckue peakuu. ['omoreHHble U rereporeHHble peakiuud. CKOpOCTh peakiuy, ee
3aBUCHUMOCTh OT PAa3IU4YHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOIIMX BEIIECTB, KOHIEHTPALUU
pearupyromux BEHIECTB, TEMIEPATyphl, IUIOMAAM PEAKIIMOHHOW TMOBEPXHOCTH, HAIMYHUA
KatayiuzaTopa. Posib karanu3aTopoB B MpUPOJIE€ U MPOMBIIUIEHHOM MPOU3BOACTBE. OOpaTUMOCTh
peakuuii. XMMHUYECKOE PaBHOBECHE U €r0 CMEILICHHE IMOJ ACHCTBHEM pa3iHYHBIX (aKTOPOB
(KOHIIEHTpal¥sl PeareHTOB WM MPOJYKTOB pEaKlUU, JaBJICHHE, TeMIleparypa) Ui CO3JaHus
ONTUMAJIbHBIX YCIOBUM MIPOTEKAHUSI XUMUYECKUX IIPOLecCOB. Jucnepcuvie cucmemvl. [lonamue
0 Koanouoax (3o1u, eeau). Ucmunnvle pacmeopul. Peakuuu B pacTBopax dJIEKTpONUTOB. pH
pacTBopa Kak IOKa3aTelb KHUCIOTHOCTH cpeabl. ['maponus coneil. 3HaueHUE TUAPOIH3a B
Ouonormdyeckux OOMEHHBIX Tpoleccax. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE pPEAKIMU B
MPUPO/JIE, MPOU3BOJICTBEHHBIX MPOIECCAX U KUZHENEATSIbHOCTH OpraHu3MoB. OKHCIUTETHHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX U MOOOYHBIX MOIATPYIII
(Menp, ’xene30) W HEMETalIOB: BOJOpPOJAA, KUCIOpOJa, TalloTeHOB, cephl, a3oTa, docdopa,
yriaeponaa, kpemHus. Koppo3us MeraymioB: BUIbI KOPPO3UHU, CHOCOOBI 3alUTHl METAIIOB OT
KOPpPO3HH.  DIeKmpoaus pacmeopoe u pacniagos. Ilpumenenue s1exmponruza 6
NPOMBIULIEHHOCTU.

XUMHSA U KU3HD

Hayunsie Metonsl mo3Hanus B xuMuu. Mcrounnku xumudeckoi mHpopmammu. [lonck
uH(pOpMallUK MO Ha3BaHUSAM, WIACHTH(HKATOpPAM, CTPYKTYpHBIM (dopMylnaMm. MopaenupoBaHue
XUMHUYECKHUX TMPOIIECCOB U SIBICHUM, XUMUUECKUU aHAIU3 U CUHMe3 KaK METOAbl HayYHOTO
MTO3HAHMUS.

Xumus U 310poBbe. JlekapcTBa, pepMeHTHI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoGnemsbl, CBs3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MpemnaparoB. BpenHble MPUBBIYKK U
(dakTophl, paspylalIIre 3J0pOoBbe (KypeHHe, YIOTpeOJeHWe alKOToJs, HApKOMAaHWS).
Pannonansnoe nutanue. [luwesvle dobasku. OcHosbl nuesol Xumu.

XuMusi B IOBCEAHEBHOM M3HH. Morolue u ucTsmue cpeacrsa. Cpedcmea 60pvovl ¢
ObLIMOBLIMU  HACEKOMBIMU: peneileHmyl, uHcekmuyuosl. CpencTBa JUYHOW THUTHEHBI U
kocMeTuku. [IpaBuna GezonacHoi pabOThI ¢ €IKMMH, TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOM XMMHH.

XUMHST ¥ CEIIbCKOE XO3SIMCTBO. MUHEpanbHbIE U opraHudeckue ymoopenus. CpeacTtra
3alllUThl PACTEHUI.

Xumuss u dHepretuka. IIpupogHele HCTOYHMKH  yrieBomopoaos. [lpuponHslii n
MOMYTHBIM HE(TSHON ra3bpl, X COCTaB M HcHoib3oBaHue. CoctaB HedTH U ee mepepaboTka.
Hedrenponykrel. OxranoBoe uwmcimo OeH3mHa. OxpaHa OKpYXKamIed cpeasl IpH
HedTenepepaboTke U TPAHCHOPTHUPOBKE HEPTEMPOMYKTOB. AIIbTEPHATUBHBIE HCTOYHUKU
SHEPTHUH.



Xumus B crpoutenscre. Llement. beron. Ilogbop onTHManbHBIX CTPOUTEIBHBIX
MaTepuaioB B MPAKTUYECKOHN AESITEIBHOCTH YEI0BEKA.

XuMus U 3Koja0rus. XUMHUECKOE 3arpsA3HEHHE OKPYIKAIOLIEH Cpellbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, MouBbl, aTMOChEpbI, PIopbl U hayHbl OT XUMHUUECKOTO 3arpsS3HEHHUS.

Tunbl pacyeTHbIX 3a/14:

Haxoxzaenue mMonexyasspHOH (opMysibl OpraHU4ecKoro BEIIeCTBA MO €ro INIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSLIUX B €r0 COCTaB, WJIK 110 IPOJYKTaM CrOpaHUsl.

Pacuetsl MaccoBoil 10111 (Macchl) XUMHUECKOTO COSTUHEHHS B CMECH.

Pacuersl Maccel (0ObeMa, KOJMYECTBA BEILIECTBA) MPOAYKTOB PEAKIMU, €CIH OIHO U3
BEILIECTB JIJAHO B U30BITKE (MMEET MPUMECH).

Pacuersl MaccoBoi mwin 00bEMHOW JOJU BBIXOAA MPOJYKTA PEAKIUU OT TEOPETHUYECKU
BO3MOKHOTO.

PacueTs! TemoBoro adexra peakium.

PacyeTbl 00beMHBIX OTHOIICHHI Ta30B MPU XUMUYECKHUX PEAKIIHSIX.

Pacuersl Macchl (00beMa, KOJIMYECTBA BELLIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJJHO U3
BEILIECTB JJaHO B BUJIE pacTBOpaA C ONPEACIICHHOW MacCOBOM J0JIE€H PACTBOPEHHOI'O BEILIECTBA.

IIpumepHbIe TeMbl NPAKTHYECKUX PadOT (HA BHIOOP yuuTe/Is1):

KauectBenHoe onpeneneHue yriepoaa, BOJOPOJa U XJI0pa B OPraHMYECKUX BEIIECTBAX.

KoHncTpyrpoBanue mapocTepKHEBBIX MOJIETEH MOJIEKYI OPraHUYEeCKUX BELIECTB.

Pacno3naBanue niacTMacc ¥ BOJIOKOH.

ITonmy4yeHnne UCKYCCTBEHHOIO HIENKA.

Pelenune skcrieprMEHTANBHBIX 33a4 Ha MOJIy4Y€HUE OPraHUYEeCKUX BELIECTB.

Pemenue sxcriepiMeHTaIbHBIX 337a4 Ha PACIIO3HABAHUE OPTAaHUYECKUX BEILECTB.

Wnentudukanus HEOPraHU4eCKNX COeIMHEHUH.

[Tonryuenue, cobupanue U pacrio3HaBaHUE I'a30B.

Pelenune skcriepuMeHTaNbHBIX 33/1a4 10 Teme «MeTaib.

Pemenue sxcrepuMeHTanbHBIX 3a1a4 o reMe «Hemeramibiy.

Pemrenue skcnepuMeHTaNbHBIX 3a7a4 110 TeMe «I eHeThueckast CBsA3b MEXAY KilacCaMU
HEOPraHUYECKUX COCTUHEHUI.

Pemenue skcriepuMeHTANBHBIX 3a7a4 110 TeMe «I eHeTrueckas CBsI3b MEX/y KilaccaMu
OpPraHUYECKUX COCIUHEHUI.

[TosryueHune 3TUIEHA U U3Y4YEHHUE €TI0 CBOMCTB.

ITonmy4yenue yKCyCHOW KMCIIOTBI M U3yYEHUE €€ CBOWCTB.

I'mpponus xKuUpos..

N3rorosneHune Mbiia pyqdHO paboOTHI.

XHUMHS KOCMETUYECKUX CPENICTB.

HccnenoBanue cBOHCTB OEIKOB.

OCHOBBI IUIIEBON XUMHH.

HccnenoBanue MUAIIEBLIX JOOABOK.

CBoiicTBa 0JIHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB.

XUMHYECKHE CBOMCTBA aIbJIETHIOB.

CuHre3 cnoxHOTro 3dupa.

I'maponus yrieBoaos.

YcTpaHeHne BpeMEHHOI KECTKOCTH BOJBI.

KauecTBeHHbIe peakliui Ha HEOPTaHUYECKHUE BEIIECTBA U UOHBI.

HccnenoBanuie BIUSHUS PA3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOM peakiuu.

Omnpenenenne KOHIIEHTPAIIUU PACTBOPa ACKOPOMHOBOM KHCIOTHI METOJIOM TUTPOBAHUSI.



TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O ITPEJIMETA

«XHUMMUS»
Ne HazBanue pa3zgena Koamnuecrso
pasjiena 4yacoB
10 kaace 34
1 OCHOBBI OPraHMYECKON XUMUH 24
2 XUMUS ¥ )KU3HD 6
3 Tunsl pacyeTHbIX 3a1a4 1
4 [IpakTueckue pabOTHI 3
11 kaace 34
1 Teopernueckre OCHOBBI XUMUHU 25
2 XUMUS U )KU3HD 5
3 Tunsl pacyeTHbIX 3a1a4 2
4 [IpakTueckue pabOTHI 2
UTOTrO 68
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