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ITosicHuTeIbHAA 3aICKA

[TporpamMmMa Mo XMMHUHM Ha YpOBHE CpeaHero oOIiero ooOpa3oBaHus pa3paboTaHa HAa OCHOBE
®DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazosanuu B Poccuiickoii deneparumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS QenepaabHOH 00pa30BaTeNbHONW MPOrpaMMbl CPEIHErO
obuiero oopazoBanus (POII COO), npencraBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM
oOpazoBatensHoM ctangapre COO, ¢ yuérom Konuenuuu npenojgaBaHusi yueOHOro mnpeamera
«Xumusi» B 00pa3zoBaTesbHbIX opranuzanusx Poccuiickoit denepanuu, peaausyronX OCHOBHbIE
o0Opa3oBaTesibHble MPOTPaMMbl, U OCHOBHBIX MOJOXeHUN «CTpaTeruud pa3BUTHUsI BOCIUTAHUS B
Poccutickoit ®enepanuu Ha nepuoa 1o 2025 roga» (Pacnopsikenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY OJIX0JI0B K pa3paboTKe MPOrpaMMbI IO XUMHUH, K OTPEJICIICHUI0 00IIeH cTpaTeruu
00y4YeHHsI, BOCIIUTAHHUS U PAa3BUTHS OOYUYAIOMIMXCS CPEACTBAMH Y4YEOHOTO MpeaMera «XHUMUs
s 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIeNTyanbHbIe TTosioxkeHus @I'OC COO o
B3alMOOOYCIIOBICHHOCTH IIeJIeH, CONIep:KaHus, Pe3yJbTaTOB 00yueHUsl U TpeOOBaHUIl K YpOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe  0o0pa3oBaHHE, II0JIydya€MO€  BBIIYCKHMKaMU  0011e00pa3oBaTesIbHON
OpraHH3aIH, SBIAETCS HEOTHEMIIEMOHN YacThI0 UX 00pa30BaHHOCTH. OHO CIIYKUT 3aBEepIIAIOIINM
9TariOM peaju3alid Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KIIFOUEBBIX I[EHHOCTEH,
IPUCYIIUX LEIOCTHOW CHCTEME XMMHMUYECKOro 00pa3oBaHMUs. DTU LEHHOCTU KacaroTcs MO3HAHUSA
3aKOHOB TPUPOABI, (OPMHUPOBAHUS MHPOBO33PEHHS M OOIICH KYJIbTYyphl UYEIOBEKa, a TaKKe
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JI0pOBBIO M MPHUPOAHOI cpene.
Peanuzyercs xummudeckoe oOpa3zoBaHue 00y4arOMINXCs HA YPOBHE CPEeIHEro 00111ero oopa3zoBaHus
CpeICTBaMU Y4eOHOro NnpeaMera «XUMHUs», COIeP)KaHUE U IMOCTPOEHHE KOTOPOTO ONPEENICHbI B
porpaMMe 0 XUMHUH C y4ETOM crienn (UK HayKd XUMUH, €€ 3HAUCHHsI B TO3HAHUU TIPUPOBI U B
MaTepuaibHOW >KM3HM OOIIecCTBa, a Takke C Y4€ToM OOIMX MeJeil U MPUHIUIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpelHero ooOIliero o0pa3oBaHUS B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJjib B COBPEMEHHOM
UBWIN3ALUN, B CO3JJaHUM HOBOM 0a3bl MaTepHalbHOW KynbTyphl. OHa BHOCHUT CBOM BKJaJa B
(dbopMHpOBaHUE PallMOHAIBHOI'O HAYYHOI'O MBIIIJICHHS, B CO3/IaHUE LIEJIOCTHOTO MpPEeACTaBICHUS
00 OKpyXarolieM MHUpe KaK O €IUHCTBE MPUPOJIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMHUH HA
OCHOBE IOHMMAaHMs BEILECTBEHHOIO COCTaBa OKPYXAlOIIEr0 MHpAa, OCO3HAHUS B3aHMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYsI C APYTUMH €CTECTBEHHBIMU HAayKaMHU, XMMHUS CTajla HEOTheMIIEMOM
4acTbl0 MHUPOBOM KyJIbTYphl, HEOOXOJUMBIM YCIOBHUEM YCIEUIHOIO TPyJa M >KM3HH Ka)JI0ro
wieHa o6mectBa. CoBpeMeHHas XMMHMsS KaK HayKa CO3MJaTellbHasg, Kak HayKa BBICOKUX
TEXHOJIOTUH HampaBieHa Ha peUIeHHe TII00aJbHBIX NpoOJIeM yCTOWYMBOIO  Pa3BUTHUS
4eJI0BEYECTBA — ChIPbEBOM, YHEPreTHUECKOM, MUIIEBOM, FIKOJIOTHYECKON OE30MaCHOCTH U OXPaHbl
3JI0POBBA.

B cootBercTBHM ¢ OOLIMMHU LENSIMH U TMPUHIMIIAMU CpelHEro ooduiero oOpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YyYEHHS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IMOATOTOBKY OOYYAIOUIMXCs, HEOOXOIMMYIO UM JUIs
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKJIIOYEHHS B JKHU3Hb COLIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnstomuMu  npeamera «XuUMUS» ABISAIOTCS 0a3oBble Kypebl — «OpraHudeckas
xuMus» U «OO0Imas ¥ HeopraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHWH 1O HEOPTaHWYECKOW XMMHUU (C BKIIOUYCHUEM
3HAaHUH U3 00IEeH XUMHUM) U OpraHnyeckor XuMuu. GopMHUpOBaHKE JaHHOW CUCTEMBI 3HAHUH MPH
W3YYCHUU TIpeMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHsSI BCErO MHOT000pasusi BEUIECTB
Ha OCHOBE OOIIMX IMOHATHN, 3aKOHOB M TEOPHI XUMHH.

CtpykTypa comepxkaHusi KypcoB — «Opranudeckas xumusi» u «OO0Ias 1 HeopraHudeckas
XUMUSD» CPOPMUPOBAHA B MPOTPaAMME MO XMMHHM HAa OCHOBE CHCTEMHOIO TOJXOJa K HM3YYCHHUIO
yueOHOro Martepuanga M OOYyCIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM DAa3BUTHEM 3HAHUN Ha
OnpeAeEHHBIX TEOPETUYECKUX YpPOBHsSIX. Tak, B Kypce OpraHMYeCKOM XHWMHHM BEIleCTBa
paccMaTpUBaIOTCAd Ha YPOBHE KJIACCHMUYECKONW TEOPUU CTPOEHHUS OPraHWYECKUX COCAMHEHUM, a
TaK)K€ HAa YPOBHE CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX MPEJICTABICHUNH O CTPOCHUU BELIECTB.
Cenenuss 00 M3y4aemblX B Kypce BEIIECTBaX MAIOTCS B PA3BUTUU — OT YIJIIEBOJOPOAOB [0
CJIIOKHBIX OHOJIOTMYECKH aKTHUBHBIX COEAMHEHWH. B Kypce opraHnyeckod XUMHUHU TOJydaroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IepBOHAYAIBHBIC
MPEJICTABICHUS O XUMHUYECKON CBSI3U, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHUs B mIpeameTe «XuMus» 0a30BOr0 YpPOBHS pacCMaTpHUBAETCS
W3YYEHHBIII Ha YpOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHMs TEOPETHUECKUN Marepual Hu
(aKTOJIOTUYECKHE CBEICHMS O BEIIECTBAX U XMMHYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHudeckas XUMUs» OOydJaIoMUMCS TPEIOCTABISICTCS BO3MOXKHOCTH OCO3HATH
3HAYCHHUE IEPUOAUMYECCKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJ0JIOTHYECKUX TIO3HUIUH,
IyO)Ke TOHATh HCTOPUYECKOE H3MEHEHHe (YHKIMI 3TOro 3akoHa — OT oboOmaromeit a0
OOBSACHSIOLIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrteMa 3HaHWN O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE€ O XUMHYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
pononHsaercs B Kypcax 10 w11 kjmaccoB 3neMEHTaMM  COJIEpXkKaHUs, HMMEKLIUMU
KYJIbTYpOJIOTHYECKUA M TPUKIAJAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TOHUMAHUIO
B3aUMOCBSI3M XHMHH C JPYTUMH HayKaMH, pPacKpbIBalOT €€ poJib B T03HABATEIHLHONW U
MPAKTUYECKON AESITENbHOCTH YeNOBEKa, CMOCOOCTBYIOT BOCHHTAHHMIO YBAaXXEHHS K MPOIECCY
TBOpUYECTBa B OOJACTH TEOPUM M MPAKTUYECKUX MPHIOKEHUNA XUMHH, OMOTAIOT BBIMTYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh MHPOPMAIMIO U MPUMEHATH €€ ISl TIOTIOJHEHUSI 3HAHUM, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIBHBIX HMCCIEIOBAaTEIbCKUX 3alad. B 1enoMm copepkaHue
yueOHOro mpeamera «XHUMHUS» JAHHOTO YPOBHS M3Y4YEHHs] OPUEHTHPOBAHO HAa (POPMHUpPOBAHUE y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHUS (PHIIOCOPCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE €IUHCTBO HEOPTaHWYECKOTO M OPraHMYECKOTO MHUpPa, 00YCIOBJICHHOCTh CBOWCTB
BEILECTB UX COCTaBOM U CTPOCHHMEM, IMO3HABAEMOCTh MPHUPOAHBIX SBJICHUN MYTEM SKCIEPUMEHTA
U peIleHUs] MPOTUBOPEUMH MEXKAY HOBBIMU (PaKTaMU U TEOPETUYECKHUMH MPEIIOCHUIKaAMH,
OCO3HAHME POJM XMMHHU B PEIICHHUU SKOJIOIMUYECKHUX HpobiieM, a Takxke Mmpodiem cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI  MaTepHAJIOB.

B nnane pemieHus 3a/1a4 BOCMUTAHUS, PA3BUTHS U COITUAIA3AIMH O0YJArOIINXCS IPUHSTHIE
IporpaMMoil MO XUMHUU MOAXOAbl K OIPEACICHUIO COAEpPXKAaHUS W TOCTPOEHUs IMpeameTa
IpeycMaTpUBalOT (OPMUPOBAHUE YHHMBEpPCAIbHBIX YUEOHBIX JEHCTBHM, HMeromux 0a3oBoe
3HAQUYCHHWE IS PA3JIUYHBIX BHJIOB JIEATEILHOCTH: pEUICHUsS MpoOJieM, TOHWCKa, aHalu3a |
00paboTku UWHPOpPMAIMKM, HEOOXOAUMBIX JUIsI MPUOOPETEHUs OIbITa MPAKTHYECKOH W
HCCICA0BATCILCKOM JCITESAHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTuke npenoiaBaHus XUMHUU Kak Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, TaK U
Ha YPOBHE CpEIHEro o0iero oopa3oBaHus, MPU OMPEACIICHUU COACPKATSITLHON XapaKTEPUCTUKH
nejaeil u3ydeHus IMpeAMeTa HampaBiICHHUEM MEPBOCTENEHHOM 3HAYUMOCTH TpPAJAULMOHHO
npusHaércss  (GOpMUPOBAHME OCHOB XMMHUYECKOW Hayku Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, TPAKTUUYECKON JAESITEbHOCTH YeI0BeKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHUS] TAaKOW MOAXOJA K ONpPEAENCHHUIO IeJied HU3ydeHUs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHM LIEJSIMHU H3yYeHHUs MpeaMera «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASITOTCS:

e (QopmupoBaHHE CHCTEMBl XWMHUYCCKUX 3HAHMHA KaK BaXHEWIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOpPOM JIEKAT KIIFOUEBHIC MOHSTHS,
dyHIaMEHTAlIbHBIE 3aKOHBI W TEOPUM XHUMHHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U
MOHMMAHHUE CYHUIHOCTU JOCTYNHBIX O00O0OIIEHUN MHPOBO33PEHUECKOrO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS BEUICCTB U
XUMHUYECKHX peaklui, HEOOXOMUMBIX Ui MPUOOpPETeHHs] YMEHUH OpPHUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMHYECKUX SBJICHHUM, UMEIOIIMX MECTO B MPUPOJIE, B IPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUUW U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOMIOJIEHUEM H
OOBSICHEHHEM XHMHYECKOTO OJKCIICPUMEHTa, COONIOJACHHEM TIpaBHJ O€30IacHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTum, conepkarenbHas XapaKTepUCTHKA IeNiel W 3a]a4 W3Y4eHHs IpeaMeTa B
mporpamMme Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMU B
cucreMe cpeaHero ooOmero oopasoanus. CeroaHs B MPENoJaBaHUN XUMHUH B OOJBIICH CTETICHU
OTIaéTCs MPEINoYTEeHUE MPAKTUUYECKONH KOMIIOHEHTE COAEpKaHHsI 00ydeHHUs, OPUEHTUPOBAHHOM
Ha TIOJIFOTOBKY BBIMIYCKHHKA 00II€00pa30BaTENIbHON OpraHM3allly, BIAJACIOIIEr0 HEe HabopoM
3HaHUM, a (QYHKIUOHAJIBHON T'PaAaMOTHOCTHIO, TO €CTh CIOCOO0AMU M yMEHUSIMU aKTUBHOTO
MOJTYYCHUS 3HAHUM ¥ PUMEHEHHUSI MX B PEaTbHOU JKU3HU JIJIS PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBs3u ¢ 3TUM nOpU HW3yYEHUM TpeaMera «XUMHUS» JOMHHHUPYIOIIEEe 3HAUYECHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

azanTaius 00yJarolmuXxcsl K yCIOBUAM TUHAMUYHO Pa3BUBAIOIIETOCS MUpa, GOPMHUPOBAHHE
WHTEJUIEKTYaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K €aMOOOpa3OBaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAaMOTHBIX PEHIEHUH B KOHKPETHBIX XU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHHUEM;

dopMupoBaHue y OOy4aroUmIMXcs KIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
MMEIOIINX YHUBEPCAbHOE 3HAYCHUE ISl PA3JIMYHBIX BHUJIOB JIESITEIBHOCTHU: PEIICHUS MPOOeEM,
MOWCKa, aHamm3a W o0paboTku uHGOpMAlUK, HEOOXOMUMBIX Ui MPUOOPETEHHsS OIbITa
JeATETbHOCTH, KOTOpas 3aHUMAET BAaXKHOE MECTO B MO3HAHUM XMUMHUH, a TaKKe€ ISl OLEHKH C
MO3UIIMIA YKOJIOTHUECKONW 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUUYECKHX MPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE TMO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00yJaromuXcsi: CIOCOOHOCTH CaMOCTOSTENBHO MPHOOpETaTh HOBBIE 3HAHHUS 10 XHUMHH B
COOTBETCTBUHU C KXKU3HCHHBIMH MOTPEOHOCTSIMHU, MCIOIB30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TIOMCKA W aHaln3a ydeOHON M HAYYHO-TIOMYJISIPHOW WH(OPMAIIUA XUMUYIECKOTO
COZIepKaHUS;



dbopMupoBaHUE U Pa3BUTHE Y OOYUYAIOIIUXCS ACCOIMATUBHOIO U JIOTMYECKOTO MBIIIICHHUS,
HaOJI0AaTENIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H MIPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIHUTAaHKUE Y 00ydJaromuxcs yoek1IEHHOCTU B TYMaHUCTUYECKOI HalpaBIEHHOCTH XUMUH,
e€¢ BaXHOW pOJM B pELICHUU TNOOaJIbHBIX MPOOJIEM pPALMOHAIBHOIO MPHUPOIONOIL30BaAHUS,
IIONOJIHEHUSI SHEPreTHUECKUX PECYpCOB U COXPAaHEHUs IPUPOJHOTO PaBHOBECHS, OCO3HAHUs
HE00X0IMMOCTH OEpPEKHOT0 OTHOUICHUS K IPUPOAE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETECHHS
OTbITA MCIOJIb30BAaHUS MOJYYCHHBIX 3HAHUUM JUIS MPUHATUS TPAMOTHBIX PEIICHUN B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSMHU.

B ydueOHOM muiane cpemHero oOmiero oOpa3oBaHMs MpeaMET «XUMHs» 0a30BOTO ypPOBHS
BXOJIMT B COCTaB MpeIMEeTHOMN obnactu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

OO61iee 4yucno 4acoB, OTBEAEHHBIX JII M3YYEHHS] XUMHUHU, HA 0A30BOM YpOBHE CPEIHErO
obmero oopazoBanus, coctaniseT 68 yaco: B 10 knacce — 34 gaca (1 gac B Hepenmto), B 11 kimacce
— 34 yaca (1 gac B Hezento).

Conep:xanue yueOHOro npeamera

OCHOBBI OPraHu4ecKO XUMHHU

[losiBieHne K pa3BUTHE OPraHUYECKOM XMMUHU Kak Hayku. [IpenMer opranndeckor XUMHH.
MecTo u 3HaueHHE OPraHUYECKON XMMHUU B CUCTEME ECTECTBEHHBIX HayK.

XHMHMYECKOE CTPOCHME KakK IOPSAJOK COCIMHEHHs aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJICHTHOCTH. OCHOBHBIE ITOJIOKEHHSI TEOPHUA XUMUYECKOIO CTPOEHUS OPraHUYECKUX COCIUHEHUN
A.M. bytnepoBa. YriaepoIHbIil CKeJIET OpraHu4YecKoil MoIeKybl. KpaTHOCTh XMMHUYECKOU CBSI3U.
3aBUCHUMOCTb CBOMCTB BEILIECTB OT XMMHYECKOIO CTPOCHHUs MOJIeKyl. M3omepus U u30MeEpSI.
[Tonstne o ¢yHkuMOHANBHOU Tpymme. [IpuHIUIBI KIaccuUKau OPraHUIeCKUX COCAMHEHUH.
Cucremaruueckass MEXIyHapoaHas HOMEHKJAaTypa M IPUHLIMIIBI 00pa3oBaHUs Ha3BaHHM
OPraHUYEeCKUX COCTUHECHUM.

Anxanpl. CTpoeHHE MOJIEKYJIBI MeTaHa. ['OMOJIOTMYECKMH psl alKkaHoB. ['omosoru.
Homenkmarypa. M3omepusi yriaepogHoro ckeinera. 3aKOHOMEPHOCTH HW3MEHEHUs (DU3UYECKUX
CBOMCTB. XHMMMYECKME CBOHCTBa (Ha MpUMEpe MeTaHa M 53TaHa): peaklUH 3aMelICHHs
(ranoreHMpoBaHUE), OETHJIPUPOBAHUS KaK CIOCOOBI MOJYYEHMs] Ba)KHEHIIMX COEIMHEHUH B
OpraHMYECKOM CHHTe3€. ['OopeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
IPOMBINUIEHHOCTH U ObITy. Haxoxzaenue B mpupoje M mnpuMeHeHue ankaHoB. llonsatue o
LUKJIOAJIKAHAX.

Ankensl. CTpoeHHE MOJIEKYJIBI dTHIIeHA. ['oMonorudeckuit psj ankeHoB. Homenkiarypa.
W3omepust yriiepoHOTO CKE€JIeTa M IIOJOKEHUS KpaTHOM CBSA3M B MOJIEKyJle. XHUMHUYECKHE
CBOIiCTBa (Ha MpUMepe 3TUJIEHA): PEaKIUH MPUCOECTUHEHUS (TraJloreHUpoBaHUe, THIPUPOBAHUE,
THJIpaTalys, THIpOrajJoreHnpoBaHue) Kak crnoco0 MoiaydeHus (yHKIHMOHAIbHBIX MPOM3BOJIHBIX
YIJIEBOAOPOAOB, ropeHus. Ilomumepusanus STWiIeHAa Kak OCHOBHOE HAIlpaBJIEHUE €T0
UCnoab30BaHus. [lonMATUIEH Kak KPYMHOTOHHAXKHBIM MPOAYKT XMMHYECKOTO IPOM3BOJCTBA.
IIpumeHeHune sTuieHa.

Anxanuensl U kayuayku. [lonsTue o6 ankagueHax Kak yriaeBogopoJax ¢ AByMs JIBOMHBIMU
cBs3simu. [lonmumepusanus auBuHmiIa (OyragueHa-1,3) kak crnoco0 MOTyYeHUS CHHTETUYECKOTO
Kaydyka. HaTypanbHBII M CHHTETHYECKMM Kaydyku. DBynkanuszanusa kaydyka. PesuHa.
[TpumeHeHre KaydyKa U pe3HHBI.

Anxunbl.  CrpoeHume  MOJIEKYJBl — alleTWiIeHa. ['OMOJOrMYecKWil  psii  aJKHUHOB.
Homenkiatypa. M3omepust yriepogHOro CKejaeTa W ITOJIOKEHUsS KPAaTHOM CBSI3W B MOJIEKYJIE.
XUMHUECKUE CBOICTBa (Ha MpuMepe aleTH/IeHa): peakluu MpUCOeTuHEHHs (TaloreHupoBaHue,
TUAPUPOBAaHUE, TUIpATalus, TUIPOTraJlor€eHUPOBAaHUE) KaK CHOCO0 MOJy4EeHHs IOIMMEPOB H



JIPYTHX TIOJE3HBIX IPOLYKTOB. ['OpeHMe anernineHa KaKk HCTOYHUK BBICOKOTEMIIEPATYypHOTO
IUTAMEHH U1 CBapKU U pe3Ku MeTauioB. [IpuMeHenue aneruneHa.

Apenbl. beH30m Kak TOpeACTaBUTENb APOMAaTHYECKUX YIJIEBOAOpoJoB. CTpoeHue
MOJIEKYJIbl O€H301a. XMMHUYECKHE CBOMCTBA: peaKLMyU 3aMelleHHs (TaJoreHpOBaHue) Kak crocod
HOJYYEeHUs: XUMHYECKUX CpPEACTB 3aIlUThl PACTEHUH, MPHUCOEIUHEHHs (THAPHPOBAHUE) KaK
JI0Ka3aTeIbCTBO HEMPEAeIbHOTO XapakTepa Oen3ona. Peakuus ropenus. [Ipumenenne 6eH3omna.

Cnuprel. Knaccuukanus, HOMEHKIAaTypa, U30MepUsl CIMPTOB. MeTaHOI M 3TaHON Kak
IPEJICTAaBUTENIN MPENEIbHBIX OJHOATOMHBIX CHUPTOB. XMMHUYECKHE CBOWCTBAa (Ha IpuMeEpe
METaHOJIa M JTAaHOJIa): B3aUMOJCHCTBHE C HATpUEM Kak CIOCO0 YCTAaHOBJIEHHS HaJIM4Usd
THJIPOKCOTPYIIIBI, PEAKIHs C TaJIOr€HOBOAOPOJAMHU KaK CIIOCO0 MOJy4eHHsS PAacTBOPUTENEH,
JeryapaTtanus Kak croco0 IOJydyeHHMs STuileHa. Peakius ropeHus: CHUpPTbl Kak TOIUIMBO.
IIpumeHneHne MeraHona M dTaHoJA. DPU3HOIOTMYECKOE [EUCTBME METaHOJA M 3TaHOJA Ha
OpraHM3M 4YeJIOBEKA. OTWICHIVIMKOJAb W IJIMLIEPUH KaK IPEACTABUTENM  IPEIENIbHBIX
MHOI0aTOMHBIX cIUpTOB. KauecTBeHHas peakiusi Ha MHOTOAQTOMHBIE CIUPTHI U €€ NPUMEHEHUE
JUIsL pacrio3HaBaHMs TJIMIIEPUHA B COCTaBE KOCMETHYECKHUX CpelCTB. IIpakTnueckoe npumeHeHue
STUJICHTJIMKOJIA U TJINLEPUHA.

@enon. CtpoeHue Moiekynbl (eHona. B3aumHoe BIUsHHE aTOMOB B MoJjeKyse (eHoa.
XUMHYECKHUE CBOWCTBA: B3aMMOJCKHCTBHME C HATpUEM, THUIPOKCHUIOM HATpHs, OpOMOM.
[Tpumenenue penona.

Anpneruapl. Merananb (hopManbaerua) U dTaHATh (AleTalbICTH]) KaK MPEICTaBUTEIIN
OpelenbHbIX albJeruaioB. KadecTBeHHbIE peakIMM Ha KapOOHWIBHYIO TIpynmy (peaxuus
«cepedpsiHOro 3epkana», B3aumozelcrteue ¢ ruapokcuaoM Meau (II) u ux npumenenue i
OoOHapy>KeHHsI TpeleNbHbIX aJIbJETUA0B B IPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTb
anpaeruaoB. [Ipumenenue popmanbaernia u aneranbIeTruia.

KapOoHOBbIE ~ KHCIOTBI. YKCyCHass KHCJIOTa Kak HpEICTaBUTENb  MpeAeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHUE CBOMCTBA (Ha IMpUMEpPE YKCYCHOM KHUCIIOTHI):
peakuuu ¢ MeTallaMM, OCHOBHBIMM OKCHJAMM, OCHOBAaHMSMH MU COJSIMH KaK IOJTBEP)KICHUE
CXOJ/ICTBA C HEOPraHWYECKHMMH KHUCIOTaMH. Peakiusi sTepupUKaniu Kak CIIOCO0 MOTyYeHHS
CJI0KHBIX 3¢upoB. Ilpumenenue ykcycHoi kuciotel. IIpencraBieHue o BbICIIMX KapOOHOBBIX
KHCJIOTaX.

Croxuble 3¢upbl 1 Kupbl. CraoxHbIE 3QUPBI KaK TPOAYKTH B3aUMOJEHCTBHS KapOOHOBBIX
KUCIOT cO crnupramu. IlpuMeHeHHe CIOXHBIX 3(QUPOB B NHUIIEBOM U mapdroMepHOH
OPOMBIIIIEHHOCTH. JKHpBI Kak CIOXHbIE 3(UpPbI TIUIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PacturenbHble M JKMBOTHBIE JKHUPBI, MX cocTaB. Pacro3HaBaHuE pacTUTENbHBIX MXHPOB Ha
OCHOBaHUU UX HENPEAEIbHOro Xapakrepa. [Ipumenenne xupos. ['naponus win oMblIIEHUE )KUPOB
KaK CIOCO0 MPOMBIIIIEHHOTO MOJYyYEHHs COJiel BhICIIMX KapOOHOBBIX KUCIOT. MbBLIA Kak coiu
BBICHIMX KapOOHOBBIX KHCIOT. Moolue cBoiicTBa MbLIa.

VYrneBonpel. Kiaccudukanus yrimeBogoB. Haxoxknenue yriaeBomoB B mpupoje. [nmrokosa
Kak anpaerngocnupr. bposkennme rmroko3bl. Caxaposa. I'mapomms caxapossl. Kpaxman u
LEJUTI0I03a KaKk OWOJIOTMYECKHE MOJIMMEpbl. XMMHUYECKHE CBOWCTBAa KpaxMmasla U LIEJUIIOJIO3bI
(ruaponu3, KauyecTBEHHas peakius ¢ HoJoM Ha Kpaxmal W ee NpUMEHEHHEe JJIs OOHapyXKeHHus
Kpaxmaja B npoayKkrax nutanusi). [I[pumeHenue u ouonoruueckas poib yrieBoaos. [Tonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.

Wnentudukanuss opraHM4eckuX coeAuMHEeHUd. ['eHeTnueckas CBSI3b MEXIy Kiaccamu
OpPraHMYECKUX COCAUHEHUN. THUIBI XUMUUYECKUX pEAKLUI B OPraHMUECKON XUMUHU.

AMuHOKuCIOTEL U Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKUCIOTHI Kak aMdoTepHbie
opraHuueckue coeauHeHus. IlenTunHas cBsA3b. buosornueckoe 3HaUEHUE O-AMUHOKHUCIIOT.
O6uacTu puMEHEeHUs] aMUHOKUCIOT. benku kak npupoansie 6uononumepsl. CocTaB U CTpOEHUE
0enkoB. XUMHUECKHE CBOICTBa O€IKOB: T'MIponM3, AeHaTypauus. OOHapyxkeHHe OEIKOB IpH
MOMOIIM Ka4yeCTBEHHbIX (LBETHbIX) peakuuid. [IpeBpamieHuss OeNKOoB NHUIIK B OpraHU3ME.
Buonornyeckue pyHKIUN OEIKOB.



Teoperudyeckne 0OCHOBbI XMMHH

Crpoenne BemecrBa. CoBpeMeHHass MOJAENb CTPOEHUS  aroma.  OJIEKTpOHHAas
kKoH(purypamuss aroma. OcCHOBHOE U BO30YXKJCHHBIC COCTOSHUsA aroMoB. Kitaccudukarmms
XUMHYECKHX 3JICMEHTOB (s-, P-, d-asemeHThI). OCOOCHHOCTH CTPOCHHSI SHEPTETHUECKUX YPOBHEH
atoMoB d-snementoB. Ilepuoaunueckas cucrema xumuueckux siemeHtoB /.M. Mennaeneesa.
®usnueckuit cmpica [lepuonnueckoro 3axona .M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB 3JIEMEHTOB M MX COEIMHEHHUM IO MEpUOJaM U Tpynmnam. DJIEKTPOHHas
IPUPO/Ia XMMUUECKOH CBSI3U. DIEKTPOOTPULATENBHOCTh. BHIbI XUMU4ECKOH CBA3M (KOBAJIEHTHAs,
MOHHAsl, MeTaJUIM4ecKas, BOJOPOAHas) W MeXaHu3Mbl ee oOpa3zoBaHus. Kpucramimyeckue u
amopduble BemiecTBa. THIBI KPUCTALIMYECKUX PELIETOK (aTOMHas, MOJICKYISpHAs, HOHHas,
MeTaJlJIN4ecKas). 3aBUCHUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPHUCTAJUIMYECKOM
pemetku. [TpuarHBEI MHOr0OOpa3us BEIIECTB.

XUMHUYECKHE peakuuH. ['oMoreHHele W rereporeHHble peakuuu. CKOpPOCTbh peakuuu, ee
3aBHCUMOCTh OT PAa3JIMYHBIX (DAaKTOPOB: TPHPOJBl PEATHPYIOIIUX BELIECTB, KOHIICHTPALUHU
pearupyromux BEIIeCTB, TEMIEPaTypbl, IUIONAAX PEAKIHUOHHONW NOBEPXHOCTH, HAJIWYUS
Kataim3aropa. Poiib KaTamu3aTopoB B MPUPOJE U MPOMBIIUIEHHOM Mpou3BojCcTBe. OOpaTUMOCTh
peakiuii. XUMUYECKOE PABHOBECHE M €ro CMEIIEHHE MOJ JEHCTBHUEM pa3IHYHBbIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB WJIM IPOJIYKTOB peakllMd, AaBJIEHUE, TeMIlepaTypa) [Ulsl CO3JlaHus
ONTUMAaJIbHBIX YCIOBUHM MPOTEKAHUS XUMUYECKHUX MpoueccoB. ucnepcHbie cucreMsl. [lonarue o
koitonaax (3omu, renu). Mcruneble pactBopbl. Peaknum B pactBopax asnekTponuToB. pH
pacTBOpa Kak IIOKa3aTeslb KHUCIOTHOCTH cpenbl. ['maponu3 coseld. 3HaueHUE THApPOIHM3A B
Ounonoruueckux oOMeHHbIX Ipoueccax. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN B TIPUPO/IE,
MPOU3BOJACTBEHHBIX  IpoLEccax U KU3HEAEATEIbHOCTH  OpPraHu3mMoB.  OKHUCIHMTENIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAUIOB IJIaBHBIX M MOOOYHBIX MOJArPYMII
(Menp, XKele30) W HEMETaUIOB: BOAOPOJA, KHUCIOpOJa, TalloT€HOB, cepbl, a3zoTa, ¢ocdopa,
yraepoaa, kpemHus. Koppo3uss meTayuioB: BUAbl KOPPO3UH, CHOCOOBI 3aIUTHl METAJIOB OT
KOPPO3UH. DJIEKTPOJIU3 paCTBOPOB U paciuiaBoB. IIpumMeHeHune 31ekTpoau3a B IPOMBIIIIIEHHOCTH.

XUMHUA U )KU3Hb

Hayunbie Metonsl mo3HaHusi B XxuMuu. Mcrounuku xumudeckoid uHbpopmarmu. [louck
uH(pOpMalluK 1O Ha3BaHUAM, HIACHTU(HUKATOpaM, CTPYKTYypHbIM (opmynaMm. MozenupoBaHue
XUMHYECKHUX TIPOLIECCOB M SIBJICHUN, XUMUYECKHM aHaJIM3 M CHUHTE3 KaK METOJbl HAy4yHOTO
ITO3HAHMSL.

Xumus u 310poBbe. JlekapcTBa, epMEHTHI, BUTAMHHbI, TOPMOHBI, MUHEPAJIbHbBIE BOJBI.
[TpoGyieMbl, cBsi3aHHBIE C MPUMEHEHUEM JIEKapCTBEHHBIX IpernapaToB. BpenHble NMpPUBBIUKK U
bakTopbl, pa3pylIaloIue 310poBbe (KypeHHe, YHOTpeOJIeHHEe aJIKOroyis, HapKOMaHUs).
PanmonansHoe nutanue. [lumessie 1o06aBku. OCHOBBI MUIIEBON XUMHH.

Xumusl B NMOBCETHEBHON >KM3HU. Motomue U uyuctaume cpenacrsa. CpenctBa GopbObI ¢
OBITOBBIMU HACEKOMBIMH: PENENIJICHTHI, UHCEKTULIUABL. Cpe/icTBa TMYHON TMTHEHBl U KOCMETHUKH.
[TpaBuna Ge3omacHOM paboOTHI ¢ €IKMMH, TOPIOYMMH M TOKCHYHBIMHU BEILIECTBAMH, CPEICTBAMHU
OBITOBOM XHMUH.

XuMHsl U celbcKoe X03siicTBO. MuHepasibHble M opranudeckue ynoopenus. Cpenctsa
3aIIMTHI pacCTeHUN. XUMUS U dHepreTuka. lIpupoaHsie HCTOYHUKH yriieBoaopoaoB. [Ipuponsslii n
HOMYTHBIM HEPTSIHOM ras3pl, X COCTaB W Hcmoib3oBaHue. CocrtaB HedpTH M ee mepepaboTKa.
Hedrenpoaykrel. OxraHoBoe uyucio OensuHa. OxpaHa OKpyXaromied cpeabl MpHU
HedTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTETIPOAYKTOB. AbTEPHATUBHBIE UICTOUHUKU YHEPTUH.
Xumus B ctpoutenscTBe. LlemenT. beron. [logbop onTUManbHBIX CTPOUTEIBHBIX MaTEPUATIOB B
IIPAKTUYECKON JAEATEIbHOCTH YENOBEKa. XHMMS M JKOJOIMs. XHUMHUYECKOE 3arpsi3HEHUE
OKpyXaroliel cperpl U ero nociuenctsuss. Oxpana runpochepsl, TOYBbL, aTMOchepsl, QIOPH U
(bayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

10 kuaacce

OCHOBBI OpraHn4ecKoi XUMHUH



[TosiBneHre 1 pa3BUTHE OPraHUYECKOM XMMUHU Kak Haykd. [Ipeamer opraHnyeckoil XuMuu.
MecTo 1 3HaYeHNE OPraHNYEeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOCHHE KaK IOPSAAOK COCIMHEHUS aTOMOB B MOJIEKYJIE COINIACHO HX
BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHHSI TEOPUHU XUMHUECKOI'O CTPOEHUSI OPraHUUECKUX COCTUHEHUM
A.M. bytnepoBa. YriaepoaHblil CKeIeT OpraHuyecKo MoJeKyJbl. KpaTHOCTh XMMHUYECKOM CBSI3H.
3aBUCHMOCTb CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOEHHUS MoJieKynl. M3omepus U u30MeEpBI.
[Tonsatne o ¢pyHkunoHanabHOU rpymnmne. IIpuHiunel knaccuukanuym OpraHUuYecKUX COEIUHEHUM.
Cucremarnueckass MEXIyHapoAHas HOMEHKJATypa ¥ TPUHIUIBI O00pa30BaHMS HA3BaHUU
OpPraHUYECKUX COCIUHECHUM.

Ankanbpl. CTpoeHMe MOJIEKY/Ibl MeTaHa. ['omosiornueckuil psii ankaHoB. ['omoutory.
Howmenknarypa. M3omepust yriepoaHoro ckenera. 3aKOHOMEPHOCTHM HM3MEHEHUs (PU3MUECKUX
cBOMCTB. XUMHUYECKHE CBOMCTBa (Ha NpUMEpPE MeETaHa M JTaHA): pPEAKLIUH 3aMELICHUS
(raJloreHMpOBaHKE), NErHIPUPOBAHUS KaK CIIOCOObI NOJYYEHUs BAXKHEMIIMX COEIUHEHUH B
OpraHMYeCKOM CHUHTe3€. l'opeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHMKOB TeEIUIa B
IPOMBIIIICHHOCTH U ObITy. Haxoxnaenue B mpupose M npuMeHeHue ankaHoB. [loHstue o
LUKJIOATIKAHaX.

Anxensl. CTpoeHHe MOJIEKYJBI dTHIIEHA. ['omoornueckuii psin ankeHoB. HoMeHkiaTypa.
W3omepust yriepogHOro CKelleTa M IIOJIOKEHUs KpaTHOM CBS3M B MOJIEKyJe. XHUMHUYECKHE
CBOMCTBa (Ha NMpUMepe 3TWIEHA): PEaKLUU MPUCOEAMHEHUs (rajJoreHUpOBaHUE, T'MIPHUPOBAaHUE,
THIIpaTays, THIPOraJOreHPOBaHNe) Kak crnoco0 MOoTydeHus: (yHKIMOHAIBHBIX MPOM3BOIHBIX
yII€BONOPOAOB, ropeHus. Ilonumepusanus 5STUieHAa Kak OCHOBHOE HAIIPaBJIIGHHE €TI0
ucnojp30BaHus. [loaM3TUIEH Kak KPYMHOTOHHAXKHBIM IMPOJYKT XMMHYECKOIO MPOM3BOICTBA.
[TpumeHeHune aTHIICHA.

Anxanuensl u kaydyku. [loHarue 00 ajkanneHax Kak yriieBOAOPOJaxX C ABYMs JIBOMHBIMU
cBsa3aMu. [lonnmepusanus nuBuHwiIa (OyraaueHa-1,3) kak croco® MOJyYeHHUsS CUHTETUYECKOrO
Kaydyka. HaTypanbHbII W CHHTETHYECKMM Kaydyyku. Bynkanuszanus kaydyka. Pesuna.
[TpuMmeHeHne KaydyKa U PE3UHBI.

Ankunabl. CTpoeHHe  MOJEKYJNbl — areTwieHa. ['oMmojornyeckuit  psii  aJKUHOB.
Homenknarypa. M3omepus yriaepoAaHOro CKejneTa W IIOJIOKEHHMsS] KPaTHOM CBSI3U B MOJIEKYIIE.
XvMHYecKHe CBOMCTBA (Ha MpHUMeEpe alleTUJIeHA): PEeaKkIMHU MPHUCOEAUHEHUs (TaJoreHUpOoBaHUE,
THJIPUPOBAaHUE, THApaTals, THUAPOrajJoreHUpOBaHUE) KaK Crnoco0 MOJIydeHHUs MOJIMMEpPOB M
JIpYTUX TOJE3HBIX MPOAYKTOB. ['OpeHue aieruieHa KaKk HCTOYHUK BBICOKOTEMIIEPAaTypHOTO
IUTAMEHH JUI CBapKU U pe3Ku MeTauloB. [[puMeHenue anerunexa.

Apenbl. beH3zon kak mpeacTaBUTENb apOMaTHUYECKUX YriieBofopoaoB. CrpoeHue
MOJIeKYJIbl OeH301a. XMMHUYECKHE CBOMCTBA: peaklny 3aMelleHHs (IaJoreHHpoBaHue) Kak crocod
MOJIyUYEHUS XMMUYECKUX CpPEJICTB 3allUThl pPAacTeHHUH, NpHCcOeAMHEHUs (TUAPUPOBAHME) Kak
JI0Ka3aTeIbCTBO HEMPEAeIbHOrO XapakTepa Oen3ona. Peakuus ropenus. [Ipumenenne 6ensomna.

Cnuptsl. Knaccudukanusi, HOMEHKIIaTypa, U30Mepusl CIUPTOB. MeTaHON M 3TaHOJ Kak
NPEJCTaBUTENIN TPEAETIbHbIX OJHOATOMHBIX CHHPTOB. XHMMHUYECKHE CBOMCTBa (Ha mpuUMepe
MeTaHoJa W JTaHOJA): B3aUMOJEHCTBME C HATpUEM KakK CIoco0 YCTaHOBJIEHUS HaJU4Us
THJIPOKCOTPYIMIBI, PEeaKIHsi € TaJoreHOBOAOPOAAMHU KaK CIOCO0 MOJydyeHHsl pacTBOpUTENel,
Jeruaparanus Kak crnoco0 MOoJdydeHHsl STwieHa. Peakuuss ropeHMs:: CHUPTHI KakK TOILIUBO.
[Ipumenenne MmertaHona W 3TaHosa. DU3MOIOrMYECKOE [EHCTBUE METAHONA M JTaHOJIA Ha
OpraHM3M 4YeJlOBeKa. OTWICHIVIMKOAb W TJHMIEpUH KaK MPEeACTaBUTEIN  MpelelbHbIX
MHOI0aTOMHBIX clUpTOB. KauecTBeHHas peakiusi Ha MHOTOAQTOMHBIE CIUPTHI U €€ NPUMEHEHHE
JUISl pAclO3HABaHUs IJIMIEPUHA B COCTABE KOCMETHYECKHUX CpencTB. [IpakTHueckoe npuMeHeHue
STWJICHTJIMKOJIS U [NINLEPHUHA.

®enon. Ctpoenue Monekysbl ¢peHona. B3aumHoe BiMsHHE aTOMOB B MoJjeKylie (eHoda.
XUMHUECKUE CBOMCTBA: B3aUMOACWUCTBUE C HATpUeM, THAPOKCHUIOM HATpHs, OpoMoMm.
[Tpumenenue denona.



Anpnerunpl. Metananp (hopManbaerua) U dTaHalb (ameTadbIerua) Kak MpeacTaBUTENN
MpeNenbHBIX albJACTUAOB. KadecTBeHHbIE peakiuu Ha KapOOHWIBHYIO Tpynny (peakmus
«cepeOpsHOTO 3epKaiay, B3auMozaeucTBue ¢ ruapokcuaoM menu (II) m ux mpumeHeHue It
OOHApY)XEHHUSI TPEACNIbHBIX albJACTUIOB B TMPOMBIIUIEHHBIX CTOYHBIX BOJIaX. TOKCHYHOCTH
anbaeruioB. [lpumenenue Gpopmanbaeruia u aleraibaeruia.

KapOonoBeie  KuCHOTBL. YKCyCHas KHUCIOTa KakK MPEACTaBUTENb  MPEJeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA (Ha MpUMEpPEe YKCYCHOM KHUCIIOTHI):
peakluuy ¢ MeTaulaMH, OCHOBHBIMH OKCHIAMH, OCHOBaHUSIMU W COJIIMU KaK TOJTBEPKICHUE
CXOJICTBA C HEOPraHWYeCKMMHU KucioTamu. Peakuusi sTepudukanuu Kak CrIoco0 MONTy4EeHUS
CIOXHBIX 3¢upoB. [IpumMeHeHNe yKCYyCHOW KHUCIOTHL. lIpencraBieHne O BBICIIMX KapOOHOBBIX
KHCJIOTaX.

Croxuble 3¢upsl 1 Kupbl. CroxHbIE 3QUPBI KaK TPOAYKTH B3aUMOICHCTBHUS KapOOHOBBIX
KUCIIOT cO chnupTamu. IIpuMeHeHue ciloxHBIX 3(GUPOB B MUIIEBOW H mapdromepHOit
MPOMBINIJICHHOCTH. JKUPBI Kak CIOXHBIC d(PUPHI TIMIIEPUHA U BBICIIUX KApOOHOBBIX KHCIIOT.
PacturenbHble M KMBOTHBIE JKUpPBL, HUX COCTaB. Pacno3HaBaHHe pacTUTEIBHBIX JKHUPOB Ha
OCHOBaHUU UX HEmpeaenbHoro xapakrepa. [lpumenenue x«upoB. ['uaponan3 niiv OMbUICHHE )KUPOB
KaK Croco0 MPOMBIIIIEHHOTO MOTYy4YEHHs COJieH BBICIINX KapOOHOBBIX KUCIOT. MBIIA Kak cOH
BBICIINX KapOOHOBBIX KUCIOT. Motolue CBOMCTBa MbLIA.

VYrnesoasl. Knaccudukanusa yrineBomos. Haxoxxnenue yrieBonoB B mpupoje. ['nmokosa
Kak anpaerugocnupt. bpokenue rimoko3bel. Caxaposa. ['maponu3 caxapossl. Kpaxman wu
LEJUTI0NI03a KaKk OWOJIOTMYECKHE MOJNMMEphbl. XUMHUYECKHE CBOWMCTBAa KpaxMmalla U LEJUIIOJIO3bI
(ruaposin3, KadeCcTBEHHAsT peakiusi ¢ HOJIOM Ha KpaxMall U e¢ NMPUMEHEHHE JUIsl OOHApyKECHUs
Kpaxmala B mpoayKkTax nurtanusi). [I[pumeHenue u 6uosjorndeckas poyib yrieBojaoB. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE allETATHOT'O BOJIOKHA.

Nnentudukanuss opraHM4ecKHX coeAMHEHUU. ['eHeTnuyeckas CBS3b MEXIy Kaccamu
OPraHUYECKUX COCTMHEHUM. THUITbI XUMUYECKUX PEAKLIMI B OPraHUYECKOW XUMHH.

AMuHOKUCIOTEL U Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak aMm(oTepHbIe
opranuyeckue coeauHeHus. llentuaHas cBs3b. buosorumueckoe 3HAYEHHE O-aMHUHOKHUCIIOT.
Ob6nactu npuMeHeHUs] aMUHOKUCIOT. benku kak mpupoansie 6uononumepsl. CocTaB U CTpOCHUE
0enkoB. XUMHUYECKHE CBOMCTBA OEIKOB: TWIpONM3, AeHaTypanus. OOHapyxkeHHe OEJNKOB IMpH
MOMOIIM Ka4yeCTBEHHbIX (IBETHBIX) peakuuid. [IpeBpamieHuss OENKOB NHINM B OpraHHU3ME.
buonoruueckue pyHKIMN OEIKOB.

11 xknace

Teoperuyeckne 0CHOBbI XMMHH

Crpoenue BemectBa. (CoBpeMEHHas MOJENb CTPOEHUS aToMa. OJIEKTPOHHas
KoH(urypamuss aroma. OcCHOBHOE U BO30YXKJCHHBIE COCTOSTHUsA aTtoMoB. Kitaccudukanms
XMUMHYECKUX 3JIEMEHTOB (S-, P-, d-3;eMenTh1). OCOOEHHOCTH CTPOCHUS SHEPIreTHUYECKUX YPOBHEH
atomoB d-snemenToB. Ilepmommueckas cucrtema xumuueckux siaemMeHToB [[.M. Menneneena.
®usnueckuit cmeica Ilepuonnueckoro 3akona .M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB DJIEMEHTOB M HMX COCIMHEHUM MO TEpPUOJaM W Tpymmam. DIJIEKTPOHHas
MPUPO/Ia XUMHUECKOH CBSI3U. DIEKTPOOTPUIIATENILHOCTh. BHUIbI XUMUYECKOW CBSA3H (KOBaJEHTHAs,
WOHHAs, METAJUIMYecKasi, BOJIOPOJHAs) M MEXaHU3Mbl ee oOpa3oBanHusa. Kpucramimdeckue u
amop(HbIe BelecTBa. THUIBI KPHUCTAUIMYECKUX PEIICTOK (aroMHas, MOJEKYyIspHas, WOHHAs,
MeTajuThdeckas). 3aBHCHUMOCTh (U3MUYECKHMX CBOWCTB BEIMIECTBA OT THUIMA KPHUCTATUYECKOMN
pemetku. [IprunHBEI MHOTOOOPa3us BEIIECTB.

XUMHYECKHE peakiuu. [ oMOoreHHble W rereporeHHbie peakiuu. CKOPOCTh Peakiuu, ee
3aBUCHUMOCTh OT Pa3lUYHBIX (AKTOPOB: MPHPOJBI PEArHPYIOMINX BEIIECTB, KOHIICHTPAIUU
pearupyrommx BEMIECTB, TEMIIEPATyphl, IUIOMAAN PEAKIIMOHHOW TIOBEPXHOCTH, HAIWYUS
karanu3atopa. Poib kaTanm3atopoB B MPHUPOJE U MPOMBIIIICHHOM MpOou3BoAcTBe. OOpaTUMOCTh
peakiuii. XMMHUYECKOE pPAaBHOBECHE M €ro CMEIIEHHE MOJ JEHCTBUEM pa3IMYHbIX (PaKTOpPOB
(KOHIIGHTpalMsl PEeareHTOB WJIM TMPOIYKTOB pEaKlUd, AaBJICHUE, TeMIepaTypa) JUisl CO3/IaHus



ONTHMAJIBHBIX YCIOBUH NMPOTEKaHUs XMMHYECKHUX MpoueccoB. JlucnepcHeie cucteMsl. [lonsaTue o
Koutonaax (3omu, renu). McruHHble pactBopbl. Peaknum B pactBopax snektponauToB. pH
pacTBopa Kak IOKa3zaTeldb KHUCJIOTHOCTH cpenbl. ['maponu3 cosieid. 3Hauye€HHWe TUIIPOJIN3a B
O6uonornyecknux 0OMeHHBIX mporeccax. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbIE PEAKIIUU B MIPUPOJIE,
IIPOU3BOJCTBEHHBIX  IPOLECCAX W JKU3HENCATCIBHOCTHM  OpPraHu3MoOB.  OKHMCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IVIABHBIX M MOOOYHBIX MOATPYIII
(Menp, JKeye30) M HEMETaJUIOB: BOAOPOJAA, KHUCIOPOAA, TaJOTeHOB, cephl, a3oTa, Qocdopa,
yriepona, kKpemHusi. Koppos3ust MeTayioB: BHIBI KOPPO3UH, CIIOCOOBI 3allUTHl METAUIOB OT
KOPpO3uH. DJIEKTPOJIN3 PaCTBOPOB U pacIiuiaBoB. [IpuMeHenune 31eKTpoan3a B IPOMBILIUIEHHOCTH.

Xumus 4 KU3Hb

Hayunble MeTonsl mo3HaHus B XuMuM. Mcrounukn xumuueckoi mHdopmanuu. [lomck
uHpOpMaLlMK 10 Ha3BaHHSIM, HIACHTU(UKATOpaMm, CTPYKTypHBIM (opmyrnam. MozaenupoBaHue
XUMHUYECKHUX IIPOLECCOB M SBJICHUN, XUMUYECKMM aHaJIM3 M CHUHTE3 KaK METOJbl HAy4yHOIO
IIO3HAHMSL.

Xumus u 310poBbe. JlekapcTBa, (epMEHTbI, BUTAMUHbBI, TOPMOHBI, MUHEPAIbHbIE BOJBI.
[TpoGiieMbl, cBsI3aHHBIE C NPUMEHEHUEM JIEKApCTBEHHBIX IIpenapaTtoB. BpenHble NpUBBIUKU U
dakTopsl, pa3pylIaloIue 30poBbe (KypeHHE, YHOTpeOJIeHHEe aJIKOroyisg, HapKOMaHUs).
PaunonansHoe nuranue. [Iumessie 1o0aBku. OCHOBBI MUIIEBOW XUMUH.

Xumus B MOBCEIHEBHOM XKM3HU. Moromue u yuctaume cpenctsa. CpencrBa 00pbObI C
OBITOBBIMU HACEKOMBIMH: PENEIJICHTbI, UHCEKTULIUbL. Cpe/icTBa TMYHON TUTMEHbl U KOCMETHUKH.
[TpaBuna Ge3omacHOM paboOTHI ¢ €AKMMM, TOPIOYMMHU M TOKCHYHBIMHU BELIECTBAMH, CPEICTBAMU
OBITOBOM XMMUHU.

Xumust U cenabckoe Xo3siiicTBo. MuHepalbHble M opranudeckue ynoopenus. Cpencrtsa
3aIIMTHI paCTCHUN. XUMUs U dHepreTuka. lIpupoaHsie HCTOYHUKH yriieBoaopoaoB. [Ipuponsslii n
HOMYTHBIM HEPTSIHOM raspl, UX COCTaB W Hcnoib3oBaHue. CocrtaB HedpTu M ee mepepaboTKa.
Hedrenponykrsl. OxraHoBoe uucino OeH3zuHa. OxpaHa OKpyXKawlled cpeasl  Ipu
HedTenepepabOTKe U TPAaHCIOPTUPOBKE HEPTENPOAYKTOB. AIbTEPHATUBHBIE UICTOUHUKN SHEPTUU.
Xumus B ctpoutenserBe. Llement. beron. [Togbop onTUMaIBHBIX CTPOUTEIHHBIX MATEPUATIOB B
IIPAKTUYECKON JAEATEIBbHOCTU 4YeJNOBeKa. XHMHMS M JKOJOrMs. XHUMHUYECKOE 3arpsi3HEHUE
OKpyXaromien cpeipl u ero nociuenctsuss. Oxpana runpocdepsl, MOYBbl, aTMOchepsl, QIOPH U
(bayHbl OT XMMUYECKOTO 3arpsi3HEHHUS.
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TemaTHueckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJIUYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHUE

KaKI0M TeMbl
10 kaacc (34 yaca)

) Koanuec
Ha3Banmue pa3nena u ypoka
n/n TBO 4YaCOB
1. [IpeameT opraun4eckoil XMMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 1
2. Teopust ctpoeHus oprannyeckux coenrHenud A. M. bytieposa, eé 1
3. [IpencraBienue o KinaccuUKai OPraHudecKiX BEUIECTB. 1
4. AJIKaHbI: COCTaB M CTPOECHUE, TOMOJOTUYECKUH Pl 1
o. MeTtan 1 3TaH — NpocTerIIe NPEJACTaBUTEIN AJTIKaHOB 1
6. AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1
7. OTWieH U IPONUICH — MPOCTEHINe MPeICTAaBUTENIN AIKEHOB 1
8. ITpaktrueckas padota Ne 1. «IlonyueHue sTuiIeHa U U3y4EHUE €ro 1
9. Ankanuensl. byraauen-1,3 u metmnOyranguen-1,3. [loayuenue 1
10. AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYCCKUHN P/, 1
11. Brruucienus no ypaBHEHHUIO XUMHUYECKON PEaKIUU 1
12. ["'eHeTruecKas CBsI3b YIII€BOJOPOIOB, IPUHAIICKAIIUX K PA3IMYHBIM 1
13. Apenbl: 6eH30J1 U TOJIyoJI. TOKCHYHOCTh apeHOB 1
14. [TpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB: MPUPOIAHBIN I'a3 U MOMYTHBIE 1
15. [TpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB: MPUPOIAHBIN I'a3 U MOMYTHBIE 1
16. KonTponpHast paboTa 1o pazueny «YTiIeBoI0pOIb» 1
17. [IpenenbHbIE OMHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJ. BogopoaHas 1
18. MHOroaToMHbIE COUPTHI: STUICHTIUKOJIb U TIUIEPUH 1
19. @DeHOJI: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA, 1
20. Anpaeruapl: GOpMabICTHI U alleTAIBICTHI. ATICTOH 1
21. OAHOOCHOBHBIE NpeeNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U 1
22. [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCJIOTBD» 1
23. CreapuHOBasi M OJIEMHOBAsI KUCIIOTHI, KaK IMPEJICTABUTEIH BBICIITUX 1
24. MpbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEe JecTBUE 1
25. CrnosHble 3¢upbl KaKk IPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['uaponus 1
26. Kupsl: ruponan3, npuMeHeHne, OMoJorndecKas poJib KUPOB 1
217. VYraeBojpl: cocTaB, Kiaccudukanus. Baxxneimue npenctaBuTenu: 1
28. Kpaxmau u 1eunoso3a Kak MpUPOTHBIE TTOJIMMEPHI 1
29. KonTpomnpHas pabota no pazueny «Kucinopoacoaepxaniue 1
30. AMUHBI: METUJIAMHUH U aHUJIMH 1
31. AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE OPIraHUYECKUE COSAUHEHMS], UX 1
32. benku Kak npupoHbIe BBICOKOMOJIEKYISIPHBIE COSAMHEHHUS 1
33. OcHOBHbIE OHATHS XMMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1
34. OCHOBHBIE METO/1bl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHHH. 1
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11 kaacc (34 yaca)

No Koanuec
Ha3Banmue pa3iena u ypoka
n/n TBO 4aCOB
1. Th. OcHOBHBIE CBEICHUS O CTPOCHUHU aTOMa 1
2. [IepuoruecKuil 3aKOH U CTPOCHHE aTOMa 1
3. Honnas xuMudecKkas CBsA3b 1
A, KoBanenTHas XxuMudeckas CBSI3b 1
b. Meramnueckass XMMHYECKast CBSI3h 1
6. BopopoHas XuMu4eckas CBs3b 1
7. ITonmmmepbl 1
8. ["a3000pa3Hble BemecTna 1
Q. Tb. Ilpaktuueckas padora Nel. «Ilonyuenue, cobupanue u 1
10. Kujkue u TBEp/ble BELIECTBA 1
11. JlucniepcHble CHCTEMBI 1
12. Cocras BemectBa. Cmecu 1
13. Pemienue 3amau 1
14. TectupoBanue 1o reme «CTpoeHue BEIIECTBA» 1
15. Krnaccudukanus XuMHYECKUX peakIui 1
16. CKopocTh XMMHUYECKOH peakluu 1
17. OOpaTUMOCTh XUMHYECKHX PEAKIIHA. 1
18. XHUMHYECKOE PABHOBECHE 1
19. I'uaponaus 1
20. OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1
21. OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1
22. DJIEKTPOIM3 pacIIaBOB M pacTBOpoB. Ilpaktuyeckoe mnpumeHnenue | 1
23. Perenue 3amau 1
24. O600marmui YpoK 10 TeME «XHMHYECKUE PEAKITHN) 1
25. Meraisl 1
26. HemeTtamnsl 1
217. Kucnotsr 1
28. OcHoBanus 1
29. AmdoTepHble COeTMHEHUS 1
30. Comu 1
31. XuMHUecKasi TEXHOJIOT U 1
32. XUMHYeCcKasi TPAMOTHOCTh KaK KOMIIOHEHT OOIIEeH KYJIbTYphI YeJIOBEKA 1
33. HroroBoe TecTupoBaHue 1
34. [ToBrOpeHue 1
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