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HopmaTuBHbIe JOKYMEHTbI, B COOTBETCTBUM € KOTOPHIMH COCTaBJIEHA POrpaMma

° 3akon Poccwmiickoit ®enmeparuu ot 29.12.2012 Ne 273-®3 «0O06 o0pa3oBaHuu B
Poccuiickoit denepanumy.

. 3akon Pecnybmuku Kpeiv ot 06.07.2015 Nel31-3PK/2015 «O6 o6pa3oBaHuu B
Pecniy6iinke Kpbsimy».

. [Ipuka3z MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012
No 413 «O06 ytBepxkaeHun ¢GeaepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa
cpenHero odmiero oopazoBanusy (B pea. mpukasa ot 29.06.2017 Ne 613).

o [Topsimox opraHu3alyu U OCyIIECTBICHUSI 00pa30BaTEIbHON NESTEIBHOCTH 110 OCHOBHBIM
o0Opa3oBaTeNbHBIM MpOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HayallbHOTO OOIIero,
OCHOBHOTO OOIIETO U CPEAHETO O0IIEro 00pa3oBaHus, yTBEPKAECHHBIN MpUKa3oM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccwmiickoit ®@eneparuu ot 30.08.2013 NelO15 (B pen. mpukasza OT
17.07.2015 No734).

o @denepalbHBI  MEepeueHb YYEOHUKOB, PEKOMEHAYEMBIX K HCIOJIIb30BAHUI0 TIPH
pealM3alid  HMMEIOIIUX TOCYJApCTBEHHYIO aKKPEIUTAIMi0 00pa3oBaTeNbHBIX MPOTPAMM
Ha4aJIbHOTO OOIIET0, OCHOBHOT'O OOIEro, CpeaHero oO0Iero oOpa3oBaHWs, YTBEPKICHHBIN
nprka3oM MuHucTepcTBa obpasoBanus U Hayku Poccuiickoit @eneparn ot 28.12.2018 Ne345 (
C U3MCHCHUSIMU ).

. ABTopckas mporpamma: Xumus. PaGouue mporpammel. IlpeamerHas nuHus y4eOHMKOB
I'. E. Pymsurtuca, @. I'. ®enpamana. 10-11 kmaccsl : mocobue ans ydurtened odmeoOpa3oBar.
opranuzaruii / H. H. I'apa. — 2-e u3x., mon. — M. : [Ipocsemnienue, 2017. — 48 c.

. Y4eOHUKH:

Pymsutuc I'.E., ®enpaman @.I'. Xumusa. Opranudeckas xumus. 10 kimacc (0a30BbIi ypOBEHB).
Mockaga, [Ipocsemienue, 2014 r.

) Pymutuc I'.E., ®enpaman @.I'. Xumusa. OcHoBbl o0miedt xumun. 11 kimace (6a3oBbIii
ypoBenb). Mocksa, IIpocsemenue, 2014 r.

. OcHoBHas o0pa3oBaTebHas MporpaMMa cpeaHero oomiero oopazoanus (10-11 kmaccsl,
®I'OC) MBOY r.Kepun PK «IlIkoma Nel0y.

o VYuebHblil m1aH MyHHIMIIATBHOTO OIOKETHOTO O00IIe00pa3oBaTENbHOTO YUPEKACHUS
r.Kepun Peciyonuku Kpbim «Illkoma 10».

I[InanupyemMblie mpeaMeTHBIE Pe3y/JIbTAThHI OCBOCHHSI Y4eOHOI0 MpeaMeTa
B pesynbraTte wu3yueHuss ydeOHOro mnpeamera «XHUMHsS» Ha YPOBHE CpeIHEro OOIIero
o0Opa3oBaHMUs:
BorinyckHuK Ha 02a30BOM yPOBHE HAYUYMTCS:
— packpbiBaTh Ha MPUMEPAX POJb XUMUU B (POPMHUPOBAHUU COBPEMEHHON Hay4HOU
KapTUHBI MUPA U B IPAKTHUECKOH EATEIbHOCTH YEJIOBEKa;
— JIEMOHCTPUPOBaTh HAa TpUMEpax B3aUMOCBS3b MEXKIY XUMHUEH U JPyrUMU
€CTECTBEHHBIMU HayKaMU;
— packpelBaTh Ha TpUMEpax TOJOXKEHUS TEOPUH XUMUYECKOTO CTPOCHUS
A.M. bytneposa;
— mnoHuMaTh ¢usnueckuir cMeicn [lepuonudeckoro 3akona /.M. MenneneeBa u Ha
€ro OCHOBE OOBSCHATH 3aBUCUMOCTb CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa30BaHHbBIX
VMU BEILIECTB OT 3JIEKTPOHHOI'O CTPOCHHS aTOMOB;
— OOBSACHATH MPUYUHBI MHOTOOOpAa3Msl BEIIECTB HA OCHOBE OOIIUX MPEICTaBICHUN
00 MX COCTaBe U CTPOCHUH;
— TPUMEHATh TpaBUia CUCTEMATHUYECKON MEXIAYHAapOJHOW HOMEHKIATYphl Kak
CPEICTBA Pa3INYCHUS U UICHTU(PHUKAIIMN BEIIECTB MO0 UX COCTaBY U CTPOCHUIO;
— COCTaBJIATb MOJIEKYJISIPHBIE U CTPYKTypHble (DOpPMYJIbl OPraHMYECKUX BEIIECTB
KaK HOcHUTeJeH MHGOpMaIUU O CTPOSHHUH BEIIECTBA, €r0 CBOWCTBAX W MPUHAMTIC)KHOCTH
K OTPEeEIEHHOMY KJIacCy COeIMHEHU;



—  XapakTepu30BaTh OPTraHUYECKHE BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM,
yCTaHABJIMBATh NMPHUYUHHO-CIICIICTBCHHBIC CBSI3W MEXIY MAAHHBIMH XapaKTePHCTUKaMHU
BEIIIECTBA,

— TPHUBOAWTH TPUMEPHl XHUMHYECKHX pPEaKIUH, PACKPHIBAIOIINX XapaKTEpHBIC
CBOMCTBA THUIUYHBIX TPEJCTABUTENEH KIACCOB OPTraHUYECKHX BEIIECTB C IETBI0 UX
uaeHTU(UKAIMU U 00BICHEHHs 001aCTH MPUMEHCHHS;

— TMPOTHO3UPOBATH BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKHX peakluii Ha OCHOBE
3HAHUW O THUMAaX XUMHUYECKOW CBA3M B MOJIEKYJIaX PEAreHTOB U HX PEAKI[MOHHOH
CIIOCOOHOCTH;

— WCHOJB30BaTh 3HAHHUS O COCTAaBE, CTPOCHHHM M XMMHUYECKHX CBOMCTBaxX BEIIECTB
JUTst 0€301aCHOTO MTPUMEHEHHUS B TPAKTUIECKON AeITeTbHOCTH;

— TPHUBOAMTH MPHUMEPHI MPAKTHUYECKOTO HCIIOJIB30BAHMS MPOAYKTOB IEpEpadOTKU
He()TH ¥ TPUPOJHOTO Ta3a, BBICOKOMOJEKYJSIPHBIX COCIUHEHHUH (MOJIMATHIICHA,
CHHTETHUYECKOTO Kay4yKa, alleTaTHOTO BOJIOKHA);

— TMPOBOJUTH ONBITHI TO PACMO3HABAHWIO OPTaHUYECKUX BEIIECTB: TIHUIEPHHA,
YKCYCHOW KHUCIIOTHI, HETPENEIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmala, OCIIKOB — B COCTaBe
MUIIEBBIX MPOJTYKTOB U KOCMETUYECKUX CPEJICTB;

— BJAIeTh TMpaBWJIAMH M TpHUEMaMH O€30MacHOW padOThI € XHUMHUYECKUMHU
BEIIIECTBAMH U JIAOOPaTOPHBIM 000PYIOBAHUEM;

— yCTaHABJIMBaTh 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOW pEAaKIMH W CMEIICHUS
XUMHUYECKOTO DPAaBHOBECHUS OT PAa3IHYHbIX (AKTOPOB C METBI0  OMpeAcieHuUs
ONTUMAITLHBIX YCIIOBHIA MPOTEKAHHUS XHMUYECKHUX TTPOIIECCOB;

— TMPUBOAUTH MPUMEPHI THAPOIU3A COJICH B TIOBCETHEBHOM KU3HU YEIIOBEKA;

— TPHUBOAMTH TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH B TPUPOAE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HEIEATEIILHOCTH OPraHU3MOB;

— TPHUBOAMTH NPUMEPHI XUMHUECKUX PEAKIIHIA, PACKPBIBAIOIIMX OOIINE XUMUIECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAILJIOB;

— TIPOBOJUTH PacyeThl HA HAXOXKIECHHE MOJCKYISIPHOU (OPMYIIBI yIIIEBOAOPOIA TI0
OPOJYKTaM CTrOpPaHWs M 1O €ro OTHOCUTEIBbHON IUIOTHOCTH MU MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIAIINX B €0 COCTAB;

— BIIQJETh TMpaBWwIaMu Oe3omacHOro oOpalieHus C eAKWMH, TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBON XUMHUH,

— OCYIIECTBISATh  TMOUCK  XUMHYECKOH  WHPOpMAIMM 1O  HA3BAHUSM,
uaeHTu(UKaTOpaM, CTPYKTYPHBIM (pOpMyIiiaM BEIIECTB;

— KPHUTHYECKH OIIGHWBAaTh W WMHTEPIPETUPOBATH XHUMHUYECKYI0 HWH(GOPMAIIHUIO,
COJIePKAIIYIOCS B COOOIIEHHSIX CPENICTB MAacCoOBOi mHpopmanuu, pecypcax MHTepHeTa,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
IENISX BBISIBIICHUS ONTHOOYHBIX CY)KACHUH 1 (popMUpOBaHHs COOCTBEHHOH IMO3UITHH;

— TMPEACTaBIATh TYTH pEHICHUS TI00aTbHBIX MPOOTEeM, CTOSANIMX Tepen
YEeIIOBEYECTBOM: OJKOJOTMYECKHX, JHEPreTHYECKHX, CHIPhEBBIX, W pOJIb XHMHHU B
PELICHUH ATUX MPOOIIEM.

BbInycKHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTb HAYYUTHCS

—  ULIIOCMPUPOBAMb HA NPUMEPAX CIMAHOBNIEHUE U I80IOYUIO OPLAHUYECKOU XUMUU
KAK HAYKU HA PA3TUYHBIX UCIOPUYECKUX IMANAxX ee pa3eumusi;

—  UCNONB308AMb MEMOObl HAYYHO20 HNO3HAHUSA NPU BbINOJHEHUU NPOEKmos U
VUEOHO-UCCIe008AMENbCKUX 3004 NO  U3VHEHUI) CBOUCMS, CHOCO008 NOIYYeHUs U
PACNO3HABANUS OP2AHUYECKUX 8EUieCE;

—  00bACHAMb NpUpoOdy U Cnocodbl 0OPA308AHUSL XUMUYECKOU CBA3U. KOBALEHMHOU
(nonapHOL, HENONAPHOIL), UOHHOU, MEMALTUYECKOU, B0OOPOOHOU — C Yellblo OnpedeeHus
XUMUYECKOU AKMUBHOCTU 8EUeCmE;



—  YCMaHaBIUBAMb 2eHEMUYECKYIO CE53b MeNCOY KNACCAMU OP2AHUYECKUX Belecms
0N 0OOCHOBAHUS ~ NPUHYUNUATLHOLU — B03MONCHOCMU  NOJNYYEHUS  OpP2AHUYECKUX
coeOuHenutl 3a0aHH020 COCMABA U CIMPOEHUSL;

—  YCMaHA8IUBamv 83aUMOCBA3U MedHco0y ¢hakmamu u meopuel, NPUYUHOU U
cnedcmeuem npu  auanuze NpooONeMHbIX cumyayuil U 0O0O0CHOBAHUU NPUHUMAEMBIX
peutenuti Ha OCHO8e XUMUYECKUX 3HAHULL.

2 B pe3yabraTre uM3yyeHusi y4eOHOro mpeaMera «XvMMHUS» HA YPOBHE CpeXHero 00Iero
o0pa3oBaHus:
Conep:xxanue y4ye0OHOro npeamera

B cucreme ecTecTBeHHO-HAyYHOTO 0Opa3oBaHUs XUMHS KaK YIeOHBIM MpeaMeT 3aHMMAeT
BaXHOE MECTO B IO3HAHUU 3aKOHOB MPHUPOJbI, (OPMUPOBAHMU HAYYHOM KapTHHBI MUDA,
XUMHUYECKOH TPaMOTHOCTH, HEOOXOTUMOW /Il MOBCEAHEBHOW >KM3HM, HABBIKOB 370POBOTO H
0e30MacHOro AJis YelloBeKa U OKpYXalollei ero cpeasl o0pa3a *HU3HHU, a TaKKe B BOCIIMTAHUU
OKOJIOTMYECKON KYIbTYpBl, (OPMUPOBAHWU COOCTBEHHOW TMO3HUIMKA TIO OTHOIICHUIO K
XUMHUYECKON HHPOpMaIUH, MOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.

YcnemHocTh u3ydeHUss y4eOHOro TmpeaMeTa CBsi3aHa C OBJIAJEHUEM OCHOBHBIMU
HNOHATUSIMM XUMHH, HAyYHbIMH (PakTamu, 3aKOHAMHU, TEOPHUSIMH, NMPUMEHEHHEM IOJIY4E€HHBIX
3HAHUM IPU PEUICHUU MPAKTUYECKUX 3a/1ay.

N3yuenne xumum Ha  0a30BOM ypOBHE OpPHUEHTHPOBAHO Ha  oOecreYeHHe

0011e00pa30BaTebHOM U OOIIEKYIBTYPHON MOATOTOBKU BBIITYCKHHUKOB.
Copepxannie 6a30BOro Kypca MO3BOJISIET PACKPBITH BEAYILHE HAEU U OTACIbHBIE MOJIOKEHUS,
Ba)KHBIE B TTO3HABATEIILHOM U MHUPOBO33PEHYECKOM OTHOIICHHUH: 3aBUCHUMOCTh CBOMCTB BEILIECTB
OT cCcOCTaBa U CTPOEHUs; OOYCIOBIEHHOCTh TPUMEHEHHS BEIIECTB MX CBOWCTBAMU;
MaTepUalbHOE €IMHCTBO HEOPraHMYECKMX W OPraHUYeCKHX BEILECTB; BO3pacTarouias pojb
XUMHUH B CO3/IaHUU HOBBIX JIEKAPCTB M MAaTEpPUAJIOB, B SKOHOMUU CBIPbS, OXpaHE OKpYyKaroIen
CpEenBl.

Uzydenue mpenmera «XuMusi» B 4acTH (OPMHUPOBaHUS y OOyHaIOIIMXCS HAYYHOTO
MHUPOBO33PEHHUSI, OCBOCHHUs OOIIEHAYYHBIX METOJOB TIO3HAHMS, a TakKe MPAKTHIECKOTO
MPUMEHEHHS HAayYHbIX 3HAHWHA OCHOBAHO HAa MEKIIPEJIMETHBIX CBA3SIX C MpeaMeTaMu olriactei
€CTECTBEHHbIX, MATEMaTUUYECKUX U TYMaHUTAPHBIX HAYK.

[Iporpamma ydeOHOro mpenMera «XUMHUS» COCTaBiI€Ha Ha OCHOBE MOJIYJIBHOTO
MPHUHIIAIIA TIOCTPOSHUST Y4eOHOTO MaTepuala, He OMpelesieT KOJIMYECTBO YacOB HAa M3YYCHHE
yueOHOro MpeMeTa U KJIacchl, B KOTOPBIX MPEAMET MOXKET u3ydarhbcsi. KypcuBoMm B MpUMEpPHBIX
y4eOHBIX MpOrpaMMax BBIICICHBI AJIEMEHTHI COJCpPXKAHUS, OTHOCSIIHUECS K pe3yibTaTram,
KOTOPBIM 00YYaIOIIHECs «I10TydaT BO3MOXKHOCTb HAYUUTHCS».

[IporpamMmMa y4yuTHIBa€T BO3MOXXHOCTH IOJIYYEHHS 3HAHUW, B TOM 4YHUCIE, 4Yepe3
MPAKTUYECKYIO JEATeIbHOCTh. B mporpamme conepXurcs NpUMEpHBIA NepedeHb MPaKTUYECKUX
pabort. Ilpu cocraBnenuu pabodeld mporpaMMbl YUUTEIb BIpaBEe BHIOpATh U3 MEpedHs padoThI,
KOTOpBIE CUMTAET HaumboJiee IEIeCO00pa3HBIMH, C YYE€TOM HEOOXOJUMOCTH JOCTHIKEHUS
MPEAMETHBIX PE3YJIbTATOB.
ba3oBblii ypoBeHb
OCHOBBI OPraHuYecKOi XUMHHU

[losiBneHue M pa3BUTHE OPraHUYECKON XMMHUU Kak Hayku. [IpenMeT opraHuuecKod XUMHH.
Mecto 1 3HaueHHE OPraHUYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTpOEHHE KaK TMOpSAOK COEIWHEHUS aToOMOB B MOJIEKYJ€ COTJIaCHO HX
BaJICHTHOCTH. (OCHOBHBIE TMOJOXXEHUSI TEOPUU XHUMHYECKOTO CTPOEHUS OpPraHuYeCcKuX
coequHennii A.M. bytnepoBa. YriepoaHblil CKeJleT OpraHudeckod Mojekyibl. KpaTHocTh
XUMUYECKOU CBSI3U. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT XHUMHUYECKOIO CTPOEHUS MOJEKYII.
N3omepus u um3omepsl. [lonstue o ¢yHKIMOHANBHOW rpymme. [IpuHIUNBE Kiiaccudukanumn
OpraHMYecKUX coenuHeHuil. CucremaTudeckass MEXIYHApOJIHas HOMEHKIIATypa W MPUHIIUIIBI
00pa3oBaHus HA3BaHUN OPraHUYECKUX COCTUHECHHM.



Anxanbel. Cmpoenue monexynvl memarna. I'omonorndeckuil psia ankaHoB. ['omosorn.
Homenknarypa. M3omepust yriiepoaHoro ckesnera. 3aKOHOMEPHOCTH HM3MEHEHHUS (PU3UUECKHX
CBOMCTB. XMMHUYECKHE CBOMCTBAa (Ha IpPUMEpPE METaHAa M JTaHa): PEAKLUH 3aMelEHUs
(ranoreHUpoBaHKE), NETHIPUPOBAHUS KaK CIOCOOBI TOJYyYEHUS BaKHEHIIMX COEAMHEHHN B
OpraHMYEeCKOM cHHTe3€. ['opeHue MeTraHa Kak OJMH K3 OCHOBHBIX HCTOYHHMKOB TeIUIa B
IPOMBIIUIEHHOCTH U ObITy. HaxokneHue B mpupoie U IpUMEHEHuEe ajakaHoB. [lowamue o
YUKTIOAIKAHAX.

Ankenbl. Cmpoenue  Mmonekynrol  omuneHda. ['OMOJOTHMYECKHA  PSAJ  AJIKEHOB.
HomeHnknarypa. M3oMepust yriiepogHOro Ckeiera M IIOJIOKEHHUS KPATHOM CBSI3M B MOJIEKYIIE.
XUMHYECKHEe CBOWMCTBa (HAa MpUMEpE STUJICHA): PEaKIMU MPUCOCAMHECHHS (TaJOreHUPOBAHMUE,
eudpuposanue, TUAPATALUS, 2UOPO2AI02eHUPO8aHUe) KaK CIIOCO0 MoNydyeHHs (QyHKIIMOHAIBHBIX
MIPOU3BOJHBIX YIJIEBOJOPOIOB, TopeHus. [lonnMepunsanus 3THIIEHa KaKk OCHOBHOE HAaIlpaBJICHUE
ero ucnojib3oBaHus. [loaudTHIEH Kak  KPYNHOTOHHAXKHBIM  MPOAYKT  XUMHUYECKOTO
npou3BoACTBa. [[pumenenue aTuieHa.

Ankanuensl U Kayuyyku. [loHsTHe 00 ankagueHax Kak VIrJIeBOJOPOAAaX C JBYMS
IBOWHBIMU CBsi3siMU. [lomumepusanms nuBuHWIAa (OyTagueHa-1,3) kak cmoco0 MOTydeHUs
CUHTETUYECKOro Kaydyka. HarypajlbHblli 1 CHHTETHYECKMM KaydyyKd. BylkaHu3anus Kaydyka.
Pe3una. [IpumeHeHne KaydyKa U pe3UHBI.

Ankunbl. Cmpoenue Mmonekyavl ayemunena. ['OMOJNIOTHUYECKUN psAl  AJKHHOB.
Homenknarypa. M3omepus yriaepoaHOro CKeleTa M MOJOKEHUS KpaTHOW CBSI3M B MOJIEKYJIE.
XrMHYecKue CBOWCTBA (Ha MpUMEPE alleTUIIEHA): peaklUi IPUCOEANHEHNUs (TalOreHUPOBaHUE,
euopuposanue, TUApATALUS, SUOPO2ANO2eHUPO8aHUe) KaK CIoco0 MOJy4deHHs IMOJMMEPOB U
JIPYTUX TOJE3HbIX MPOAYKTOB. ['OpeHue aleTuieHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYPHOTO
IJIAMEHU IS CBapKU U PEe3KU METAIIOB. [[puMeHenue aneTuieHa.

Apensl. beH301 Kak NpeACTaBUTENb APOMATUYECKUX YIJIEBOAOpOnoB. CmpoeHue
MoneKkynvl 6en301a. XUMHUUECKHE CBOMCTBA: peaKkIUU 3aMelleHus (raJloreHHpOBaHUE) Kak
Croco0 MONyYeHUs] XUMHUYECKHX CPEACTB 3allUThl PACTCHUI, MPUCOCTUHEHHS (TUIPUPOBAHIE)
KaK JI0Ka3aTeJbCTBO HEMpeNelnbHOro Xxapakrtepa OeH3ona. Peaknus ropenus. I[lpumenenue
OeH3ona.

Cruptel. Kiaccudukamnms, HOMEHKIaTypa, U30MepUsi CIUPTOB. METaHONI U 3TaHOJ Kak
MPEJICTABUTENIN TIPEICIbHBIX OJHOATOMHBIX CIHUPTOB. XUMHUYECKHE CBOWCTBA (HA MpUMEpe
METaHoJa M JTaHOJ]a): B3aUMOAEHMCTBHE C HATPUEM KaK CHOCO0 YCTAaHOBJICHHUS HaIUUuUs
TUAPOKCOTPYIIBI, PEAKIUsS C TaJOreHOBOAOPOJAMH KakK CIIOCO0 TONYy4YeHHUS PacTBOPUTENICH,
JNeruaparanns Kak croco0 ModydeHHsl STWieHa. Peakius TOpeHHs: CIUPTHl KaK TOILTUBO.
[Ipumenenne Meranosa u 3TaHona. POU3HOJIOTMYECKOE JECHCTBHE METAHOJNA M JTaHOJIA Ha
OpraHM3M YeJOBEKa. OTWJICHIVIMKOJIb W TJIWMLEPUH KakK MPEACTABUTEIN IMPENEIbHBIX
MHOT'0AaTOMHBIX crupToB. KauecTBeHHast peakiiusi Ha MHOTOATOMHbBIE CIUPTHI U €€ IPUMEHEHUE
JUIsl PaClIO3HABAHMS TJIMLIEPUHA B COCTABE KOCMETUYECKHUX CpeACTB. [IpakTnueckoe npuMeHeHne
STUJICHTIIUKOJIS U TJIMLEpPUHA.

®enon. CtpoeHune Monekyisl heHona. Bzaumuoe enusnue amomos 8 moaekyie genona.
Xumuueckue ceoucmea: 63aumoolelicmeue ¢ HaAmpuem, 2UOPOKCUOOM HAMpPUs, OPOMOM.
[Ipumenenue denomna.

Anpaeruapl. Merananb (hopManabaeTua) U dTaHATb (AlleTalbJeTU/) KaK MPeACTaBUTEIN
IpelenbHbIX albAeruaoB. KauecTBeHHble peakluu Ha KapOOHWIbHYIO Tpymmy (peaxkius
«cepebpsiHoro 3epkanay, B3aumonencTBue ¢ ruapokcunom meau (II) m ux nmpumeHenwe mns
OoOHapyXeHHsl TpPEIeNbHBIX albJETHI0B B IMPOMBIIIJICHHBIX CTOYHBIX BoOJaxX. TOKCHYHOCTH
anpaeruioB. [IpuMenenue Gopmanbaernia u aneraibaeruia.

KapOoHoBble KHCTIOTBI. YKCycHass KHCJIOTa Kak [PEACTaBUTENb IPEAeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT. XMMUYECKHE CBOICTBA (Ha MpUMepe YKCYCHON KHCIIOTHI):
peaKkuuy C METAJIaMH, OCHOBHBIMM OKCHJIAMH, OCHOBAaHHUSIMH M COJISIMH KakK IOATBEPKICHHE
CXOJICTBA C HEOPraHWYECKUMH KHCIOTaMu. Peakuus sTepudukanmu Kak crocod MOJydeHus



CJIOKHBIX 3¢upoB. [IpuMeHeHne ykcycHoOM KucnoTel. [IpencraBieHue o BBICHIMX KapOOHOBBIX
KHUCIIOTaX.

Cnoxubie 3¢upsl u kupbl. CrnoxHble >QUPHl KaK MPOAYKTH B3aHMMOJCHCTBUS
KapOOHOBBIX KHCIIOT CO ciupTaMHu. [I[pruMeHeHue CIOKHBIX 3(DUPOB B MUIIEBON U MapHrOMEpPHOM
MPOMBINUICHHOCTH. JKHUPBI KaK CIIOXHBIE dPUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KHCIIOT.
PactutenbHble M >KMBOTHBIE >KUpPBI, UX COCTaB. Pacmo3HaBaHMe pacTUTENbHBIX >XUPOB Ha
OCHOBaHUHM HX HeNpeneabHOro xapakrepa. [Ipumenenue xkupoB. ['MIpONU3 WM OMBUICHUE
KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJTYYeHHs COJIel BBICIINX KapOOHOBBIX KHUCIOT. MbL1a
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIOIIEe CBOMCTBA MbLIA.

VYrneonpl. Kiaccudukanus yrineBogoB. Haxoxxnenue yrieBoaoB B mpupoze. I'moko3a
Kak anpaeruaocnupt. bpoxkenue rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
LEJUTI0NI03a KaK OHOJOrMYecKHe MoJuMepbl. XUMHUYECKUE CBOMCTBA Kpaxmaya M IeJITH0I03bI
(ruaposin3, Ka4eCTBeHHAs peaklus ¢ HOJ0M Ha Kpaxmal U ee NMPUMEHEHHE NI OOHapyXKeHUS
Kpaxmala B poJykTax nutanus). [Ipumenenue u 6uonorndeckas poib yrieBoaos. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MMPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukanuss opraHudeckux COeIUHEHUH. [enemuueckas cea3b MedxHcoy Kiaccamu
opeanuyeckux coeounenui. THTIBI XUMUYECKUX PEaKIMii B OPraHn4eCKOi XUMHH.

AMUHOKHCHOTH U Oenku. CocTaB U HOMEHKJIaTypa. AMUHOKHUCIOTHI Kak amM(oOTepHbIe
opraHuueckue coeauHeHus. IlenTunHas cBs3b. buosornueckoe 3HAYEHUE O-AMHHOKHCIIOT.
O6nactu npuMeHeHus: aMMHOKHCIOT. benku kak mpupoaHsie 6nononumepsl. CocTaB U CTPOCHUE
0enkoB. XUMHYECKUE CBOMCTBA OCNIKOB: TMApONIN3, AeHaTypauus. OOHapykeHue OENKOB Ipu
MOMOIIM KauyecTBEHHBIX (I[BETHBIX) peakuuil. [IpeBpamienuss OelKOB NUIIM B OpraHuU3ME.
Buonornyeckue pyHkunn 6EIKOB.

10xnace
JlaGopaTOopHbIE OMBITHI:

1. M3roToBieHne Mojiesield MOJIEKYJT YIJIEBOJAOPOAOB U UX TaJIOT€HONPOU3BOIHBIX.

2. O3HakomJIeHHE ¢ 00pa3laMu MPOIYKTOB HeTenepepadoTKu.

3. Okucnenue 3tanosna okcuaom meau (I1).

4. PacTBOpeHMe IIUIEpUHA B BOJI€ U peakius ero ¢ rujpokcugom meau (II), kauectBennas
peaxiusi Ha MHOTOATOMHBIE CITUPTHI.

5. Oxucnenne Meranais (dTaHans) okcuaom cepeodpa (I).

6. Oxucnenne Mmeta"ais (3taHans) rugpokcugom menu (II).

7. I'naponus (OMBLIEHUE KUPOB.).

8. CpaBHenue cBorictB Mbuta 1 CMC.

9. CBolicTBa IIIOKO3bI KaK albJACTUIOCTIUPTA.

10. [IpuroToBieHne KpaxMaabHOIO KJIEHCTEpa U B3aMMOICHCTBHE KpaxMalia ¢ HOJ0M.
11. O3nakomiieHue ¢ 00pa3aMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.

12. IIBeTHBIE peakiuu 0enKoB (OnmypeToBas U KCAHTOIIPOTEHHOBAS PEAKITUH ).

Tunbsl pacyeTHbIX 32/1a4:
1. HaxoxpaeHnue MOJEKYISIpHOH (HhOpMyabl OpPraHMYECKOro BEIIECTBA IO €ro IJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAILINX B €r0 COCTaB, MU MO MPOYKTaM CrOpaHUsl.
2. PacueTsl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIMAX.
3. Pacuetsl macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIM OJTHO M3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONPEIEICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO BEIIECTBA.

IIpakT4yeckune padoThl
1. KauecTBeHHOE onpeziesieHHe yIiIepoa, BOJIOPO/ia U XJIOpa B OPraHMYECKHX BEILECTBAX.
2. IlonyueHne yKCyCHOM KUCIIOTBI U U3yUEHUE €€ CBOMCTB.
3. Pemienue sKcriepuMEHTaNbHBIX 337a4 Ha PACIO3HABAHNE OPraHMYECKUX BEIIECTB

11 kiaace



TeoperuvyecKkue OCHOBbI XUMMHU

Crpoenue BemectBa. COBpeMEHHasi MOJACIb CTPOCHUS aToMma. DJEKTPOHHAs KOHQUTYypaIus
atoma. OcHOBHOE M BO30OYXICHHbIE COCTOAHUS aroMoB. Kiaccupukanus XUMHUYECKUX
3JIEMEHTOB (s-, p-, d-amemMenTsl). OCOOCHHOCTH CTPOCHUS SHEPTETHUECKUX YpPOBHEH aTomoB d-
aneMeHToB. llepuoanueckas cucrema xumuueckux sneMeHToB .M. Menneneea. Ouznueckuil
cMmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH MU3MEHEHHUS
CBOMCTB 3JIEMEHTOB M HX COCAMHEHUH MO MepuojaM U Tpynmnam. ODJIEKTPOHHAs MNpUpoaa
XUMUYECKOW CBSI3U. OJEKTPOOTPUIIATETLHOCTh. BHIBI XMMHUYECKOW CBsi3M (KOBAaJICHTHAs,
WOHHAs, METAJUTMYecKasi, BOJOPOJHAs) M MEXaHU3MBI ee oOpazoBaHus. Kpucramimueckue u
amop¢Hble BemlecTBa. THUIMBl KPUCTAJUIMUECKUX PELIETOK (aTOMHas, MOJIEKYJsIpHas, MOHHAsd,
MeTaJlJTN4ecKas). 3aBHCHUMOCTh (DU3MUYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTALTUYECKOU
pemietku. [IpyunHbl MHOrOOOpa3us BEIIECTB.

XUMHYECKUE peakiuu. ['OMOreHHble M reTeporeHHble peakuuu. CKOpPOCTh pEakluu, ee
3aBHCHUMOCTh OT Pa3UYHBIX (AKTOPOB: MPHUPOJABI PEATUPYIOLUIUMX BEIIECTB, KOHILEHTPALUU
pearupyromux BEIIeCTB, TEMIIEPATypbl, IUIOMIAJAA PEAKUUOHHON TMOBEPXHOCTH, HATUYMS
Kataju3aTopa. Poip KaTaan3aTopoB B MPUPOJIE U MPOMBIIIJIEHHOM MPpou3BoicTBe. OOpaTUMOCTh
peakuuii. XMMHUYECKOE PABHOBECHE M €ro CMEIICHHE IMOJ JIEHCTBHEM pa3iHyHBIX (HaKTOpPOB
(KOHILIEHTpalMsl pPeareHTOB WJIM MPOJYKTOB pEeaklMy, JaBJI€HHE, TeMIeparypa) AJisd CO3JaHus
ONTUMAIBHBIX YCIOBUU MPOTEKAHUSI XUMUUYECKHUX MporieccoB. [ucnepcubie cucremsl. [lonsitue
0 Koyowmax (3oym, renu). MctuHHBIE pacTBOpHl. Peaknmu B pacTBopax ayIeKTpoiauToB. pH
pacTBOpa Kak MOKa3aTelb KHCIOTHOCTH cpelbl. ['maponus coneil. 3HaueHue TUApoIn3a B
OMoJoruYeckux OOMEHHbIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B
NpUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEAEATEIbHOCTH OpraHu3MoB. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB IJIaBHBIX M MOOOYHBIX MOATPYIII
(Menp, JKene30) M HEMETALIOB: BOJOPOJA, KHUCIOpOAa, TaJoreHOB, CEepbl, a3oTa, (ocdopa,
yriaepoaa, kpemHusi. Koppo3ust mMeTayuioB: BUIbl KOPPO3WH, CHOCOOBI 3aIIMTHl METAUIOB OT
KOpPpO3UH.  DJIEKTPOJIM3  pacTBOPOB W  paciiaBoB. [IpuMeHeHwe  3jekTpojid3a B
IIPOMBILIUIEHHOCTH.

XuMHuS 4 )KU3Hb

Hayunple MeTonpl mo3HaHUs B XuMHH. VcTounukm xumudeckoil wuHdopmaruu. Ilouck
uH(pOpMaIlMK 10 Ha3BaHWAM, UACHTU(UKATOpaM, CTPYKTYpHBIM ¢dopMynaM. MopaenupoBaHue
XUMUYECKHUX IPOIECCOB U SBJICHUM, XMMHUYECKHM aHAIM3 W CHHTE3 KaK METOJbl HAay4HOIO
MO3HAHMUSL.

Xumusa u 3p0poBbe. JlekapcTBa, (epMEHTHI, BUTAaMHUHBI, TOPMOHBI, MHUHEPAJIbHBIE BOJIBI.
[IpoGnemsl, CBsi3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX MpermapaToB. BpenHbie MPUBBIUKA U
(bakTophl, pa3pymariue 310poBbe (KypeHHE, YHOTpeOJeHUE alIKoroJisi, HapKOMaHUs).
PamuonansHoe nmuranue. [Tumessle 1o0aBku. OCHOBEI TUIIEBOH XUMUU.

Xumusi B TOBCEIHEBHOW >KM3HM. Motomue W uuctsmme cpeacrBa. CpenctBa OOpbOBI C
OBITOBBIMA HACEKOMBIMU: PpEMEeJUICHThI, HWHCEKTHIHAbL. CpeacTBa JHYHON THUTHEHB U
kocMmeTHKu. [IpaBuna 6e3onmacHoi paboOThl ¢ €IKUMHU, TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMU,
CpeaCcTBaMU OBITOBON XUMUHU.

XUMHS U CENbCKOE X035HUCTBO. MuHepanbHbIe U OpraHndeckue yaoopenus. Cpencrpa 3aliuThl
pacTeHUN.

Xumusg u 3Hepretuka. [IpupojHble UCTOYHHUKU YIIIEBOAOPOAOB. [IpUpOAHBIA W MOMYTHBIN
HEe(TAHOM Ta3pl, HMX COCTaB U wucmonb3oBanue. CocraB HedhTH U ee mepepaboTka.
Hedrenpoaykrel. OxraHoBoe uuncino OeH3uHa. OXpaHa OKpYyXKalomeW Ccpenbl Ipu
HedTenepepabOTKe U TPAHCHIOPTHPOBKE HE(PTENPOAyKTOB. AJBTEPHATUBHBIE HWCTOYHUKHU
SHEPIUH.

Xumus B crpoutenscTBe. Llement. beton. [Ton6op onTUMalIbHBIX CTPOUTENBHBIX MAaTEPUAIOB B
MIPaKTUYECKON NeATEIbHOCTH YEI0BEKA.

XuMUg U IKOJOTrUs. XHMHUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpelbl U €ro IMOCIEACTBUS.
Oxpana rugpocdepsl, mouBbl, aTMochepbl, GOpsl U PayHbI OT XUMHUYECKOTO 3arps3HEHUS.



Tunsl pacyeTHbIX 3a1a4:
1. PacueTsl MmaccoBo# 1011 (MacChl) XUMHYECKOTO COSTUHEHUS B CMECH.
2. Pacuetsl macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKITHH, €CITH OJJHO U3 BEIIESCTB
JIaHO B U30BITKE (MMEET IPUMECH ).
3. Pacuersl MaccoBOW WM OOBEMHOH [ONIM BBIXOJA TMPOJYKTA PEAKIMU OT TEOPETUYCCKU
BO3MOYKHOTO.
4. Pacuets! TemioBoro 3¢dexra peakuuu.

IIpakTnyeckue padborTbi:

1. Pemienne skcnepuMEHTANbHBIX 3a/ady MO0 Teme «['eHeTudeckass CBSI3b MEX]Yy KiaccaMu
HEOPraHWYECKUX COECTUHEHUI.

TemaTnyeckui miaan

10 kaacc
N Kon-Bo
paznen | Tema pazgena 4ACOR I1P JIO KP
a
1 TeopeTnyecknue OCHOBBI OPTraHMYECKOW XUMHUHU | 2 - - -
2 YT11eBo10pO/IbI 12 1 2 1
3 Crouptel, ¢eHos, aapAeTuibl, KapOOHOBHIE 9 1 4 i
KHUCJIOTHI
4 CnoxxHbIe A(OUPHI, )KUPBI, YTIEBOIBI 7 1 5 -
) A30TcoJieprKalliie OpraHnyecKre BelecTBa 4 - 1 1
Bcero 344 3 12 2
TeMaTuyecKHMil IJIaH
11 kaace
N Kon-Bo
paznen | Tema pazgena 4ACOR I1P JIO KP
a
1 TeopeTnyeckue OCHOBBI XUMHUH 4 - - -
2 XHUMHUYECKUE PEAKLIUU 10 2 1
3 Mertasuibl 1 HEeMeTaJlIbl 15 1 1 -
4 XuMus U )KU3Hb 5 1
Bcero 344 1 3 2




