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MHHOACHUTEJIBHASA 3AIIMCKA

Paboyas mporpamma 1o XMMHH Ha YPOBHE CpeHero oomiero oopa3zoBanus pazpaboTana Ha
ocHoBe PenepasibHOTO 3akoHa OT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoi
®enepanym», TpeOOBaHHN K pe3ylibTaTaM OCBOCHHS (e/iepatbHOi 00pa30BaTEIbHON POTPaMMBbI
cpennero  ob6mero  oOpazoBanus(POIl  COOQO), mnpencraBienHeix B DenepaibHOM
rocygapcTBeHHOM oOpazoBatenbHoM ctangapre COO, ¢ yuérom Konmenmuu mnpernogaBaHus
yuebHoro mnpeamera «XuMus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit ®enepanuu,
peayin3yoUMX OCHOBHbIE 00pa30oBaTeIbHbIE POTPAaMMbl, 1 OCHOBHBIX NOJIOKeHUHN «CTpaTterun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIUIYOJIEHHOTO W3YYEHHS 3aHUMAeT BAXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. U3yuenmwe mnpenmera,
peamu3zyeMoe B YCIOBHUSX JU(PEepeHIMPOBAHHOTO, MPOPMIBHOTO OOydYeHHsI, TPHU3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB ILIKOJIBI,
HEOOXOAUMYIO JUTS aIaNTAllY MX K OBICTPO MEHSIOUIMMCS YCIOBHSM JKU3HU B COIIYME, a TaK¥Ke
JUIS TIPOJIOJDKEHUSI OOy4eHMsI B OpraHu3alusx npodeccnoHaqbHOTO 00pa30BaHUs, B KOTOPBIX
XAMUS SBISIETCS OJTHOW M3 IPUOPHUTETHBIX JUCIUTUINH.

B mporpaMMe mno XuMHM Ha3Hau€HHE TMpeaMeTa «XUMHUS» MOJIydaeT MOoJAPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJATOTOBKM BBIMYCKHUKOB. CBUIETENBCTBOM TOMY SBISIOTCS CIIEIYIOLIME BBINOJIHIEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

nH(OPMaLMOHHO-METOInYecKas, peanMzanusi  KOTOPOH obecrieynBaeT  MOJy4YEHHUE
MIpPeJICTaBJICHUs O LENsIX, COJep:KaHuu, oOueil cTpareruu oOydeHHs, BOCOUTAHUS U Pa3BUTHS,
oOyuarouiuxcs CpeicTBaMu MpeaIMeTa, H3y4aeMoro B paMKax KOHKPETHOTO MpoQuis;
OpraHU3al[MOHHO-TJIAHUPYIOIIAs, KOTopas MpeAycMaTpUBaeT ONpEIC/ICHHEe: IPUHILMUIIOB
CTPYKTYPUPOBAHHUS U TOCIIEI0BATEIBHOCTH U3yUeHUsl yueOHOro MaTepuania, KOJIMYeCTBEHHbIX U
KAaueCTBEHHBIX €ro XapaKTEpHUCTUK; IMOAXOJ0B K (OPMHUPOBAHUIO COJEP>KATEIBHON OCHOBBI
KOHTPOJISI U OLIEHKH O00pa30BaTENbHBIX JOCTH)KEHMM, OOyJaromMXcsi B paMKaxX HTOrOBOM
aTTecranuu B (hoopMe €AMHOTO rOCYIapCTBEHHOTO 3K3aMeHa M0 XUMHUH.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

yCTaHaBIIMBAET HHBAPUAHTHOE MPEIMETHOE COJICPIKaHKEe, 00s13aTeIbHOC TSl U3YUYCHHS B paMKax
OTIENLHBIX MPOdUIICH, TPeAyCMaTPUBACT PACIIPECIICHHE U CTPYKTYPUPOBAHUE €T0 IO KIIACCaM,
OCHOBHBIM COJICPKaTEIIbHBIM JIMHUSM/pa3jieliaM Kypca;

IaéT MpUMEpHOE pacnpeieiicHre yueOHOTO BPEMEHH, PEKOMEHIyEeMOT0 JIJIsl U3y4YCHUS OTACIBHBIX
TEM;

npejyiaraeT NpUMEPHYIO TOCIEI0BATEIbHOCTh U3YUEHHs YIeOHOT0 MaTepralia ¢ y4ETOM JIOTUKU
MOCTPOEHHSI KypCa, BHYTPUIIPEAMETHBIX U MEXKITPESIMETHBIX CBSI3CH;

TaéT METOJMYCCKYI0 HHTEPIPETALUIO IIeJIeH W 3a/a4 WU3YydeHHs MpeaMera Ha YrIyOJa&€HHOM
YPOBHE C YY4ETOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpEIHEro oOmero oOpa3oBaHUS,
COJICpKATEIbHON  XapaKTePUCTUKU  IUIAHUPYEMBIX  pPE3yJbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTeNIbHOW MPOTPAMMBI CPEIHETO 00IIEero 00pa3oBaHusl (JIMYHOCTHBIX, METAITPEIMETHBIX,
MPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIILHBIX JICHCTBHIMA
00y4aroIIerocs o OCBOCHUIO COJICPKAHUS TIPEMETA.



ITo BceMm Ha3BaHHBIM MO3ULIUSAM B IPOTPaMMeE 110 XMMHH IIPETYyCMOTPEHA IPEEMCTBEHHOCTD
¢ 0OyueHreM XMMUHU Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus. 3a mpeesiaMi yCTaHOBICHHON
IPOrpamMMoOil 0 XUMHUH 00s3aTeIbHON (MHBAPUAHTHOM) COCTABISIOMICH COJCpKaHUs yIeOHOTO
npeamera « XUMHUsD» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro BapHATUBHOW COCTABJISIONIECH, KOTOpast
JOJKHA OMPEECTISTHCS B COOTBETCTBUU C HANPABJICHUEM KOHKPETHOTO MPOoduiast 00ydeHus.

B cootBercTtBUM ¢ koHuentyaibHbiMH TONIokeHUs MU DPI'OC COO o Ha3HAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00yIeHUs Ha
YPOBHE CpeAHero o0miero 00pa3oBaHus XHUMHUS HA yPOBHE YIIyOJIEHHOTO H3yICHHSI HAIIPABIICH HA
peain3anuio NPeeMCTBEHHOCTH C MOCIEIYIOIIUM ITaloM MOJYyYEHHUs] XUMUYECKOT0 00pa30BaH Ust
B paMKax M3y4YCHHs CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX U XMMHUYECKHX TUCIHIUINH B By3aX U
OpraHM3alusaX cpeaHero npodeccuoHaIbHOro oopa3zoBaHus. B 3Toil cBs3M u3ydeHuUe npeaMmera
«XVMHS» OPUEHTHPOBAHO MPEUMYILECTBEHHO HA PacHIMpPEHUE U yriIyOJieHue TEOPEeTUUECKON U
MPaKTUYECKON MOATOTOBKH OOy4aroUIMXcs, BHIOPABIINX ONpeAenEéHHbIN Npopmib 00ydyeHus, B
TOM 4YHCJI€ C MEpPCIEeKTHUBOM MOCIENYIOIEro TMOJYYeHUs XUMUYECKOro oOpa3oBaHHUS B
opraHu3aiusax npodeccuoHaIbHOT0 00pasoBanus. Hapsay ¢ atum, B cBete TpedboBanuit ®I'OC
COO k miaHMpyeMbIM pe3yibTaTaM OCBOEHHUS (enepanbHOM 00pa30BaTEIbHOW MPOTrpaMMBbl
cpenHero ooOmiero oOpa3oBaHUS U3ydeHHE MpenMera «XHMHs» OPHUEHTHPOBAHO TaKXKe Ha
peleHue 3a1a4 BOCIMTAHHS M COIMATLHOTO Pa3BUTHsI 00yJaronInXxcs, Ha (JOpMUPOBAHHUE Y HAX
OOIIIEUHTEIUICKTYaIbHBIX YMEHUN, YMEHUN paIlMOHAIH3AIMNA yI4eOHOTO Tpyaa U 00O0OMEHHBIX
CTIIOCO0OB NIESATETHHOCTH, UMEIOIINX MEX TUCIIMTUTMHAPHBIA, HAIIPEAMETHBIA XapaKTep.

CocraBnsiromiMMH  TpeaMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOTO H3Y4YEHHs SIBISIOTCA
yrayOnéHnele Kypebl — «Opranudeckas xumus» U «OOmas u Heopranuyeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOUH OpraHu3aluy COJAEp)KaHUs STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATH nojioxkeHuss ®I'OC COO o paznuuusx 6a30Boro u
yrayOnE€HHOTO YPOBHEH U3ydeHHsI PEAMETA.

OcHoBy coaepxanusi KypcoB «Opranudeckas xumusi» U «OOmas u HeopraHudeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeaMeTa. JTa CUCTeMa 3HAaHUM MOJIydyaeT OMNpENeIEHHOE TEOPETUUECKOe
JOTIOJTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro mMarepuana. Tak, Ha yriyOJI€HHOM YpOBHE M3yudeHUs IpeaMmeTa obecrieueHa
BO3MOXHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COCJAMHEHUN Ha OCHOBE PACIIUPEHMs U YriayOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX MPOTEKaHUS PEaKIMii, pacCCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[leproguueckold  CHCTEMBl XUMHUYECKHMX  DJJIEMEHTOB  0a3upyeTrcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEICTABICHHUIX O CTPOCHUHU aTOMa. XUMUYecKas CBS3b OOBICHSIETCS C
TOYKH 3PEHUS DPHEPreTUYECKUX U3MEHEHUH Npu e€ 00pa30BaHUM U Pa3pyILICHUH, a TAKXKE C TOUKU
3peHusi MexaHu3MoB e€ oOpa3zoBaHus. M3yueHue TUIOB peakuuid JomoaHseTcs GopMUPOBAHUEM
MIPEJICTaBICHU 00 AIEKTPOXUMUYECKUX MpoIleccaXx U DIEKTPOJU3E PACIIaBOB U PACTBOPOB
BelIeCTB. B Kypce opraHuueckoil XMMHH TpPU PACCMOTPEHHHM PEAKIMOHHOW CIOCOOHOCTH
COEJIMHEHUH yzensercs ocoboe BHUMaHUE BOIIPOCaM 00 JIEKTPOHHBIX 3¢ deKTax, 0 B3aUMHOM
BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIHii.

Oco6oe 3HaueHne MMEeeT TO, YTO Ha COJAEepKaHHWE KYpPCOB XUMHMM YIIyOJIEHHOTO YpOBHS
U3YUYEHHs IS KIIacCOB ONpeAeaEHHOr0 MpoQuiis (TIIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K OOIIel crcTeMe MPeIMETHBIX 3HaHH) OKa3bIBAIOT BIMSHUE CMEXKHBIE TPEMETHI.
Tak, HanpuMep, B COAEpKaHUM MTPEeIMETa IS KIIaCCOB XMMUKO-(U3NIECKOTo NMpoduiist 60bIIoe
3Ha4YeHue OylyT HUMETh 3JeMEHTHhl ydyeOHOro marepuana mo obmeidl xumuu. llpu usydenun
npeaMeTa B JAaHHOM Cilyyae akLEeHT OyAeT cleflaH Ha OOLIHOCTh METOOB MO3HAHUs, OOIIHOCTh



3aKOHOB U TEOPHUI B XUMUH U B (PU3HKE: AaTOMHO-MOJIEKYIISIpHAst TEOpHUs (MOJIEKYIIsIpHAs TEOPUS B
¢u3nKe), 3aKOHBI COXPAHEHUS MAacChl M DHEPrUH, 3aKOHBI TEPMOIAMHAMHUKH, ODJIEKTPOJIHU3a,
IIPEJICTaBJICHUS O CTPOCHUU BELIECTB U JIPYToO€.

B To ke Bpems B coJiep)KaHUU MpeaMeTa JIIs KJIACCOB XMMHKO-OMOJIOTHYECKOTO TIPO (uist
OoNBIIMN yIETBHBIA Bec OyJIeT UMETh OpraHWYeCcKas XHUMHs. B 3TOM ciydae mpemaocTaBiseTcs
BO3MOKHOCTB ISl 00Jiee OOCTOSITEIBHOTO PACCMOTPEHHUSI XUMUYECKON OpPraHu3aIliu KJIETKH KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOMISAT, K MPHUMEPY, TaKHUE CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JIMMHUAbI, OCJIKH, YIJIEBOJbI, HYKJIECHHOBBIE KUCIOTHI H apyrue. [Ipu stom
3HAaHHUS O COCTABE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHWX BEHIECTB
CIIY’)KaT OCHOBOH JIJIsl U3yUEHUS CYITHOCTH MIPOIECCOB (DOTOCHHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnnane ¢opMupoBaHHs OCHOB HAay4dHOTO MHPOBO33PEHHS, OCBOEHHUS OOLICHAYYHBIX
METO/I0B [MO3HAHUS U ONbITA MPAKTUUECKOTO MPUMEHEHUSI HAYYHbIX 3HAaHUI M3ydeHUe MpeaMera
«XHUMUA» Ha yri1yO6néHHOM YpOBHE OCHOBaHO
Ha MEXIPEIMETHBIX CBS3iX C Y4eOHBIMM TNpEAMETaMM, BXOJSAUIMMH B COCTaB IPEIMETHBIX
obnacreii «kEcTecTBeHHO-Hay4HbIE TpeIMETh», «MaTemaThka 1 nHpopMaTuka» U «Pycckui si3pIk
U JINTEPATypay.

[Ipn m3yueHun ydebHOro mnpeaMera «XUMHs» Ha YriIyOJIEHHOM YpOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U CcpeaHero ooOmiero oOpa3zoBanus (Ha 0a30BOM YypOBHE), 3aaauei
MIEPBOCTENIEHHON 3HAYUMOCTU SBJseTCsl (POpMHpOBaHHE OCHOB HAyKM XMMHMM KakK 00JacTH
COBPEMCHHOTO C€CTCCTBO3HAHUA, HpaKTH‘IeCKOﬁ OCATCIIBHOCT YECJIOBEKA U OJHOI0O U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. PereHue 3Toii 3aa4un Ha yriryOJIEHHOM ypOBHE HM3YyYeHUS
npeaMeTa IpeArnoiaraeT peain3annio TaKuX IeeH, Kak:

dbopMupoBaHHE TIPEACTABICHUN: O MaTEPUATBHOM €IWHCTBE MHUPA, 3aKOHOMEPHOCTIX U
MO3HABAEMOCTH SIBIICHUH MIPUPOIBI, 0 MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ Beaylien
pon B 0OECIEUEHWH YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA: B PEIICHHH MpobOieM
9KOJIOTUYECKOM, PHEPreTUICCKON U MUIIEBONW 0€30MaCHOCTH, B Pa3BUTUH MEIAUIMHBI, CO3aHUN
HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB JSHEPTHHM, B OOCCICUCHHH PAIlHOHAIBLHOTO
MIPUPOJIOTIONIL30BaHUS, B (GOPMUPOBAHIN MUPOBO33PEHHS U OOIIEH KyJbTYphl YEIOBEKA, a TAKIKE
9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M TIPUPOJTHOM CpEJIe;

OCBOCHHE CHCTEMBI 3HAHMH, JIC)KAIIUX B OCHOBE XMMHYECKOM COCTAaBJIAIONICH SCTECTBEHHO-
Hay4YHOU KapTHHBI MHpa: PyHIaMEHTAIBHBIX MMOHATUH, 3aKOHOB M TEOPUH XMMHUHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHUH BEILIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJISIPHOM, O TE€PMOJUHAMHYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTSAX HPOTEKaHUs
XUMUYECKUX PEaKIHi, O XMMHUYECKOM PAaBHOBECHH, PACTBOpAx M JUCIIEPCHBIX CHCTeMaX, 00
0o0LIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO TPOU3BO/ICTBA;

dbopmupoBaHre y 0O0YyYarOIIMXCS OCO3HAHHOTO TOHHMMAaHHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMHUYCCKUX 3HAHUU I OOBSICHEHHS KIIFOYEBBIX HJCH W MPOOJIEM COBPEMEHHOW XMMUH, IS
OOBSICHEHUS M TIPOTHO3UPOBAHMS SBIEHUHM, HUMEIONINX €CTeCTBEHHO-HAYYHYIO MPHPOY;
IrPaMOTHOTO pelIeHus] MpoOeM, CBI3aHHBIX C XUMHEH, MPOrHO3UPOBAHMS, aHAIHN3a U OLIEHKH C
MO3UIMKA  DKOJOTHYECKON O€30MacHOCTH TMOCIEACTBUN OBITOBOM U  TPOM3BOACTBEHHOMN
JEATEIIbHOCTH YEJIOBEKA, CBSA3AHHOW C XUMHUYECKUM ITPOM3BOJCTBOM, HCIOJIB30BAHUEM U
nepepaboTKON BEIIECTB;

yriayOlieHrne IpeCTaBIeHU O HaAYYHBIX METOJIaX MO3HaHUs, HEOOXOAUMBIX Ui MPHOOpETEeHUs
YMEHHUI OPHEHTUPOBATHCS B MHPE BEUIECTB M OOBSICHEHUS XUMHUYECKHX SIBICHUH, MMEIOIINX
MECTO B IPUPOJIE, B MPAKTUYECKOMN AEATEIBHOCTH U MIOBCEIHEBHOM KU3HMU.



B nmnane peanuzanmuy TEepBOOYEPETHBIX BOCHUTATENBHBIX M Pa3BUBAONIMX (DyHKIMN
LIEJIOCTHOM CHCTEMBI CpelHero oOIiero oOpa3oBaHUs NMPH M3YYCHHH TNpeaMeTa «XUMUs» Ha
yrIIyOJaEHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TAKHE 1SN U 3a/1a4H, KaK:

BOCITUTaHUE YOCXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW TPUPOMIBI, YBOKEHUS K MPOIECCY
TBOPYECCTBA B o0OJacTu TCOPCTUUCCKUX U IMPUKIIAHBIX I/ICCJIGI[OBaHI/Iﬁ B XMMMUH, q)OpMI/IpOBaHI/IC
MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTpPOJIIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHMs OOIIEUEIIOBEUECKUX LIEHHOCTEH;

Pa3BUTHUC I1O3HABATCIBHBIX HWHTCPECOB, HHTCIUICKTYAJIbHBIX W TBOPUYCCKUX cnocoOHocTel
oOyyaromuxcsi, (OPMHUPOBAHHE y HUX CO3HATEIBHOTO OTHOLICHHS K CaMOOOpa3OBaHUIO U
HENpPEepPhIBHOMY 00pa30BAHMIO KaK YCJIOBHIO YCHEHIHOW Mpo(deccHOHaIbHOM M OOLIECTBEHHOM
NeSITEIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO0 M NMOTPEOHOCTH B 37J0POBOM
o0pase XKU3HU;

(hopMHUpOBaHME YMEHUI U HaBBIKOB Pa3yMHOTO IIPHUPOJIONIOIB30BAHUS, PA3BUTHE IKOJIOTHUECKOM
KYJIbTYpbI, IPUOOpPETEHHE OTbITA OOIIECTBEHHO-TIOJE3HOM KOOI MUECKON AEITEIbHOCTH.

Oo0111ee 9Kcio 4acoB, MPeTyCMOTPEHHBIX TSl U3YUEHUs XUMUH Ha YriyOJIEHHOM YPOBHE CPEHETO
obuiero oopaszoBanus, coctanisier 204 yacos: B 10 kmacce — 102 yaca (3 yaca B Hezaeno), B 11
knacce — 102 gaca (3 gaca B HeneInio).

COILEP KXAHUE OBYYEHUA

10 KJIACC

OPI'AHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKO XUMHUU.

Hpez[MeT U 3HA4YCHHC OpF&HH‘IGCKOﬁ XUMHUH, TPCACTABICHUE O MHOFOO6paSI/II/I
OPraHu4YCCKuX COC,HHHCHHI;'I.

DNEeKTPOHHOE CTPOCHHE AaToMa VIJIepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS.
BanenTtHsle BO3MOKHOCTH atoma yriepoja. XUMHUYECKasi CBS3b B OPraHUYECKUX COCTUHEHUSX.
Tunel rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. Mexanu3smbel 00Opa3oBaHMsI KOBaJCHTHOM
cBs131 (OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). TUITBI TepeKpbIBaHUs AaTOMHBIX OpOUTasIeH, G- U T-
cBs3u. OpuHapHasi, ABOMHas W TpoiHas cBsA3b. CHocoObl pa3pbiBa CBSi3ed B MOJIEKYJax
oprannueckux BemiecTB. [loHaTre o cBOO0HOM panukaie, Hykieoduie u 3aexTpodure.

Teopuss cTpoeHus opranudeckux coenuHeHuii A.M. byrinepoBa u  coBpeMeHHbIE
IIPEJCTABICHUS O CTPYKTYpE MOJIEKYI. 3HAYCHHE TEOPUH CTPOEHUSI OPraHMUECKUX COEAMHEHUI.
MonnekynsipHble M CTpYKTypHbIe (QopMmynbl. CTpyKTypHble (OpMYJbl pa3iMYHBIX BUIOB:
pa3BEpHyTas, CoKpamléHHas, ckeneTHas. W3omepus. Buapl wu3omepuu: CTpyKTypHas,
IIPOCTPAHCTBEHHAs. OJEKTpOHHBIE 3((EeKTel B MOJEKYJIaX OpPraHUYECKUX COEJUHEHUH
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccuuKaluu opraHuueckux BemecTs. [loHsaTre o GpyHKIMOHAIBHON
rpynme. 'omosnorus. I'omonornueckue psasl. CucteMarnueckass HOMEHKIATypa OpraHM4eCKUX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTJENIBHBIX [IPEICTABUTENEH.



OcobGenHoct W KjlacCU(UKAIMs  OPraHWYeCcKUX  peakuumid.  OKUCIUTENBbHO-
BOCCTAHOBUTCJIbHBIC PCAKIINU B OpFaHH‘-IeCKOﬁ XUMUH.

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHHUs BELIECTB U UX MPEBPAIICHUIN: 03HAKOMJIEHHUE C
o0Opa3laMu OpraHMYECKUX BEIIECTB W MaTepHUalaMd Ha MX OCHOBE, OTBITHI IO IMPEBPAICHUIO
OpraHMYeCKUX BEUIECTB IpU HarpeBaHuu (IuiaBieHue, OOyrJIMBaHUE U TOPEHMHE),
KOHCTPYMPOBAaHUE MOJEIIEN MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Aunkanbl. ['oMonornueckuii psig ankaHoB, oOmias (Gopmyna, HOMEHKIATypa U U30MEpHSL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN alIKaHOB, SP3-TMOpUIN3alUsl aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKHE CBOMCTBA AJTKAHOB.

XUMHUYECKHE CBOMCTBA AJIKAHOB: pe€akuuu 3aMCUICHUA, U30MCPpU3allUU, ACTUAPHUPOBAHNA,
UKIW3alny, MHUpPOoJIn3a, KPEKHWHTa, TOPCHUA. HpeI[CTaBJ'IeHI/Ie O MCXaHHU3MCE peaKHI/Iﬁ
pPaauKaJIbHOTO 3aMCIICHUA.

Haxoxnaenue B mpupoae. CriocoObl NOTydeHUs U IPUMEHEHUE aJTKaHOB.

Huxnoankansl. O0mas Gopmysna, HOMeHKIaTypa u uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMUYECKUX CBOWMCTB MabIX (IMKJIOMPONAH, IUKIOOyTaH) ¢ OOBIYHBIX (IIMKIJIOTICHTaH,
[UKJIOTEKCaH) MUKJI0aTKaHOB. CIocoObI IOJIyYeHHS M MPUMEHEHHUE ITUKI0ATKAHOB.

Ankensl. 'oMoorudeckuii psii aIkeHoB, o011as hopMyiia, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJl QJIKEHOB, Sp>THOpHUIM3allisg aTOMHBIX OpOuTasei
yriaepoja, 6- U m-cBsi3su. CTpyKTypHas U reomeTpudeckas (Luc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOWMCTBA: pEaKIMU MPUCOCAUHEHUS, 3aMEUICHUS B O.-
MOJIO)KEHUE TPU JIBOMHOMN CBSA3M, MOJUMEpH3alMM W OkucieHus. lIpaBuwio MapkoBHUKOBA.
KauecTtBeHHbIe peakiy Ha JBOMHYIO CBs3b. CHIOCOOBI MOTY4YEHUS U PUMEHEHHUE aJIKEHOB.

AJNKaJMeHBI. Knaccudukanus aJIKaJInE€HOB (conpspkEHHBIE,
U30JIMPOBAHHbIC, KyMyauposanusie). OCOOCHHOCTH 3JIEKTPOHHOIO CTPOSHUS M XUMHYECKHX
CBOMCTB CONpPSOKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus cONpsHKEHHBIX
nreHoB. CriocoObl MOJIydyeHUs U IPUMEHEHUE aJIKaIueHOB.

Ankunbl. ['oMonorndeckuil psija ankuHoOB, oOmias ¢GopMyna, HOMEHKIATypa U H30MEpHsl.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl alKUHOB, SP-THOpUAM3AIMNS aTOMHBIX
opOutaneit yriepona. Puznyeckue CBOICTBA AalKMHOB. XHMHUYECKHE CBOMCTBA: peaklUu
MPUCOCIMHEHHS, AUMEpU3allid U TPUMEpHU3alnuu, okuciaeHus. KucnoTHele CBONCTBA alKMHOB,
HMMEIOIUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakiy Ha TpOiHYI CBA3b. CrocoObl
MOJIY4YEHHUS! U IPUMEHEHUE aJTKUHOB.

Apomatuueckue yriaeBoJ1opoJibl (apeHsl). ['omonornyeckuii psg apeHoB, obmas Gopmyina,
HOMEHKJIaTypa ¥ M30MepUs. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH30I1a.
dusnueckue cBOMCTBa apeHOB. XHMMHUYECKUE CBOICTBa OEH30J1a MU €ro rOMOJIOIOB: PEaKLuu
3aMeIleHus] B OCH30JbHOM KOJIbLIE M YIJIEBOJIOPOJHOM pajMKalie, PeaKklHUu IMPHCOEIUHEHUS,
OKHCIIEHHE TOMOJI0roB O6eH3oua. [IpencTaBienue 00 OpUeHTUPYIOIIEM JISHCTBUH 3aMECTUTENCH B
OEH30JIbHOM KOJIbIIE Ha NpUMEpe AIKHIbHBIX paJuKanoB, KapOOKCHIBHOW, THAPOKCHUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOMICTB CTHpOIIA.
[Tonmumepu3anus ctuposia. CriocoObl MOTydyeHHs U IPUMEHEHNE apOMAaTUYECKHUX YTIIE€BOIOPOIOB.



[pupomusiii ra3. Ilonyrasie HedTsubie Ta3pl. Hedth n e€ mpoucxoxaenue. KameHnnsii
yrojlb U MPOAYKTHI ero mepepadotku. CrocoObl mepepaboTKu HEPTH: MEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTUYECKUil), pudopMuHT, nupoiu3. [IpoaykTsl nepepabotku HedTH, MX
[IPUMEHEHHE B IPOMBIIIJICHHOCTU U B OBITY.

I'enermueckas CBI3b MCKAY pa3IMYHbIMU KJIaCCaMU YIJICBOJOPOJI0B.

ONEKTPOHHOE CTPOCHME TaJOrEHIPOU3BOJIHBIX YII€BOJAOPOJOB. Peaknuu 3amenieHus
rajoresa Ha TUAPOKCOTPYIIy, HUTPOTPYIIly, IHAHOIPYIIly, aMUHOrpymy. /JlelictBue Ha
TaJIOTEHIIPOU3BOAHBIE  BOJHOIO M CIMPTOBOrO  pactBopa wménouu. Bsaumopeictsue
JUTAIOTC€HAIKAHOB C MarHueM M LMHKOM. [IoHATHE O MeTayuioopraHM4ecKux COCIMHEHMSX.
Hcnonb30BaHne TalOT€HIIPOM3BOIHBIX YIJIEBOJAOPOJIOB B OBITY, TEXHMKE M TpPU CHUHTE3€
OPraHNYECKHUX BELIECTB.

OKcliepUMEHTAIbHbIE METOJbl M3YYCHHS BEIIECTB W WX TPEBPAIICHUN: U3YYCHHE
(bu3nyeCKuX CBOMCTB YIIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIMI YTIIEBOAOPOIOB
pa3IMyYHbIX KJaccoB (oOeclBeurBaHME OPOMHOM MM MOJHOW BOJBI, pacTBOpa INEepMaHraHaTa
KaJIns, B3aUMOJICHCTBHE alleTHJICHA C aMMUAYHBIM PacTBOPOM okcua cepedpa(l)), kauecTBeHHOE
oOHapy)XeHHe yriepoja M BOJOPOJa B OpPraHMYECKUX BEIECTBAX, IMOJy4YEHHE 3TUJIEHA H
U3Yy4YEeHHE €ro CBOMCTB, o3HaKoMiieHHE ¢ KoJulekuusmu «Hedts» m «Yromw», ¢ obpazuamu
macTMacc, KaydykoB W PE3WHBbl, MOJCIMPOBAHHME  MOJIEKYJd  YIJI€BOJAOPOJOB U
raJIOreHIIPOU3BOIHBIX YTIIEBOJAOPOIOB.

Kuciopoaconep:kaiue opraHu4eckne coeTuHeHHs.

[IpenenvHble OomHOATOMHBIE CHHPTH. CTpoeHHE MOJICKYNn (Ha TpUMEpe MeTaHoja |
staHosa). ['oMonornueckuii psan, odmas Gopmysna, U3oMepusi, HOMEHKJIATypa M KJIacCu(UKaITusI.
@dwusnyueckue CBOWCTBA MPEACITBHBIX OJHOATOMHBIX CIIHPTOB. BOJOPOAHBIE CBS3M MEXIY
MOJIEKYJIaMH CITUPTOB. XMMHYECKHE CBOWCTBA: PEAKIIMU 3aMEIICHUs, JeTHAPATAIINH, OKHCICHHUS,
B3aMMO/ICHCTBHE C OPraHUYCCKHUMHU U HEOPraHUYECKUMU KUCIoTaMu. KauecTBeHHAst peakiius Ha
OJTHOATOMHBIC CIHPTHI. J[eHCTBUE 3TaHONAa M METaHOJa HAa OpraHu3M uenoBeka. CrocoObl
MOJTyYCHUSI U TIPUMEHEHUE OJJHOATOMHBIX CITHPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U U3oMepus. OcOOEHHOCTH (HU3HYECKUX U XUMUUYECKHUX
CBOMCTB.

MHoroaToMHbIC CIIMPTbI — OTHJICHIVIMKOJIb W TJIMICPUH. duznyecKkue M XHUMHUUYECKHE
CBOICTBA: p€aKuun 3aMCIICHUA, BSaHMO,Z[efICTBHe C OpPraHM4€CKUMHU MU HCOPTraHUYCCKHUMH
KHUCJIOTaMH, Ka4CCTBCHHAA PCAKIKMA HAa MHOI'OATOMHBIC CIIMPTHI. Hpe,I[CTaBJ'IeHI/Ie 0 MCXaHU3MC
peaKHI/Iﬁ HYKJICOCI)I/IJ'IBHOFO 3aMCIICHUA. I[eﬁCTBHC Ha OpraHu3M YCJIOBCKaA. CriocoOsbl MOJIYyUYCHUSA
U IIPUMCHCHUEC MHOT'OATOMHBIX CITMPTOB.

®enou. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIUSHUE TUAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®dusnueckue cpoiicTBa (peHosma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha ¢Qenos. ToxcmuHocTh ¢eHona. CrocoObl MOMy4YEeHUS M IMpUMEHeHHe (eHoma.
denonopmanbaeTUAHAS CMOJIA.

KapOoHuIbHBIE COEQMHEHUS — albJETHAbl M KETOHBL. DJEKTPOHHOE CTPOEHHE
KapOOHMIIBHON rpymmbl. ['oMojoruyeckue psaasl albAerHI0B M KETOHOB, oOmas ¢opmyna,
U30MepUsl M HOMEHKIarypa. PU3NUYECKHE CBOICTBA aJIbJETMJIOB M KETOHOB. XHMMMUYECKUE
CBOMCTBA QIbJETHJIOB U KETOHOB: peakuuu mpucoequHeHHus. OKHUCIEHUE albJIeruioB,



KauCCTBCHHBLIC PCAKIMUHU Ha AJIbACTU/BI. CnocoObl MOJIY4YCHUA W NPUMCHCHHUC aJIBACTUIOB U
KCTOHOB.

OnHOOCHOBHBIE TpeNeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHS MOJICKYJ
KapOOHOBBIX KHCIOT. M3omepuss U HOMeHKIarypa. Du3nyeckwe CBOWCTBA OJHOOCHOBHBIX
MpeAeIbHBIX KapOOHOBBIX KUCIOT. BOIOpoAHBIE CBS3M MEXKTy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMUYECKUE CBOWMCTBA: KUCIIOTHBIC CBOWCTBA, PEAKIUS ITCPUDUKANNH, PEAKIIUU C YIaCTHEM
YIJIEBOJIOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MYpPaBbMHOW KHCIOTHL. [loHsTHe o
MIPOU3BOJIHBIX KapOOHOBBIX KHCJIOT — CIIOKHBIX 3dupax. MHOrooOpasue kapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEINPEACIbHBIX U aPOMATHUYCCKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX
KHCIIOT, THIPOKCUKAPOOHOBBIX KHCIOT. [IpeicraBuTeny BBICIIUX KapOOHOBBIX KHCJIOT:
CTeapuHOBas, NaAJIbMUTUHOBAS, OJIEUHOBAs, JUHONEBAs, JUHOAEHO08as KUCIOThl. (CrocoObl
MOJTyYCHUS U IPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxwusie 3¢upsl. ['oMonoruueckuii psia, obmias ¢opmynna, U30MEpHUs U HOMEHKIIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM CpeE.

Kupsl. Ctpoenue, pusnueckre U XUMHUYECKUE CBOWCTBA KHPOB: TUIAPOJIM3 B KUCION H
uiesioyHoi cpenae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHO0T. JKupsl B IpUpoIe.

MBpbL14 KaK COJIH BBICIIAX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBHE.

OO6mrast xapakTepucTuka yriaeBojoB. Krmaccudukanus yriaeBogoB (MOHO-, 1IU- |
nojucaxapuapl). MoHocaxapuipl: TIIIOKO3a, (pPYKTO3a, TajlakTo3a, pubo3a, 1e30Kcupruoo3a.
du3nyecKre CBOMCTBA U HaxX0XAeHHue B npupoe. DoTocuHTe3. XMMHUYECKHUE CBOMCTBA TIIFOKO3bI:
PEaKIuy ¢ yuacTUEM CIIUPTOBBIX U alIbJICTUTHOM TPYII, CHUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHE.
[IpumeHeHue roKo3bl, €€ 3HaYeHHE B KU3HEEATEIbHOCTH opranu3mMa. Jlucaxapuisl: caxaposa,
MajbTO3a U jJakTo3a. BoccTaHaBnuBaromue M HeBOCCTaHABIMBAIOIIME aucaxapunsl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupojsie u npumenenue. [lonucaxapuapl: kpaxmai, TIIMKOTEH U
uemwnono3a. CTpoeHHe MaKpOMOJEKYJd Kpaxmania, IVIMKOTeHa W IeJUToo3bl. dusnyeckue
CBOMCTBa Kpaxmalia U LEJUII0JIO3bl. XUMHUYECKUEe CBOMCTBA KpaxMmaia: TUIpOJIn3, KaueCTBEHHAs
peakuusi ¢ HMoJOM. XHUMHUYECKHME CBOMCTBA LIEUIIONO3bI: TUAPOJIN3, TMOJIydeHUuEe 3PUpPOB
1estoo3el. [ToHsTre 06 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTANILHBIE METOJbl M3YYEHHUs BEIIECTB U WX MPEBPAIICHUN: PACTBOPHUMOCTH
pa3IMYHBIX CIIHUPTOB B BOJIE, B3AUMO/ICHCTBHE ATAHOJIA C HATPUEM, OKHUCIICHUE STHIIOBOTO CIIUPTA
B QJIBJCTU]I Ha PACKaJIEHHOW MEIHOUM NMPOBOJIOKE, OKUCIICHUE STHIOBOTO CIUPTA JTUXPOMATOM
Kajusi (BO3MOKHO HCIOJIb30BaHUE BUICOMATEPHAIOB), KAUSCTBCHHBIC PEAKIIUU HA aJIbJICTUIBI (C
ruapokcuaoM auammuHcepeOpa(l) u  ruapokcmmom  menu(Il)), peaknus rTaunepuHa €
ruppokcugom menu(Il), xumMudeckne cBOCTBa pacTBOpa YKCYCHOW KHCJIOTBI, B3aUMOJICHCTBHE
pacTtBopa TIoKo3bl ¢ ruapokcunom meau(ll), BzaumozeilicTBue Kpaxmana ¢ HOJOM, pelIeHHe
AKCMEPUMEHTATBHBIX 33/a4 10 TeMaM «CrnupThl U (enonby, «KapOoHoBbie KHCTOTHI. CI0XKHBIE
3pUpBI».

A30TcoaepKalue OPraHnYecKue CoeTHHEeHUsI.

AMUHBI — OpraHM4YecKue TMpOU3BOJHBIE aMMmuaka. Kraccudukamuss aMUHOB:
anudaruyeckue U apoMaTHUECKUe; MEPBUYHbIC, BTOPUYHBIC U TpeTuuHble. CTpPOCHHUE MOJIEKYII,
obmas ¢opmyna, u30Mepus, HOMEHKIAaTypa U (hU3HUecKue CBOMCTBA. XUMHUYECKOE CBOMCTBa
anudaTuyecKux aMUHOB: OCHOBHBIE CBOWMCTBA, ATKUIMPOBAHUE, B3aMMOJCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOM KuCI0TOU. COMNMM aNKUIaMMOHUS.



AHWINH — IIpe/icTaBUTENb aMUHOB apoMatuyeckoro psaa. Ctpoenue aHunuHa. B3anmuoe
BIIMSIHME TPYII aTOMOB B MoJieKyine aHWiInHA. OCOOEHHOCTH XMMHUYECKHX CBOWCTB aHUJIMHA.
KavectBennsle peakiuu Ha aHWiIMH. CrocoObl MONMyYeHHs W TNPUMEHEHHE anu(paTHYeCKHX
amMuHOB. [losrydeHue aHIINMHA U3 HUTPOOECH301a.

Amunokucinotel. Homenkiarypa u uzomepusi. OTaenbHbIE TPEACTABUTENN 0,-aMUHOKHUCIIOT:
rJIMIUH, anadnd. Ousnyeckre cBOMCTBA aMUHOKHUCIIOT. XMMHUYECKHE CBOMCTBA aMHHOKHUCIIOT KaK
aM(pOTEPHBIX OPraHUYCCKUX COCTMHEHUH, peaKIvs MOJUKOHACHCAIINN, 00pa30BaHNUE IS THTHOM
cBs3u. buonornyeckoe 3HaueHne aMuHOKUCIOT. CUHTE3 U THAPOJIN3 TIENTUIOB.

Bbenku kak npupoanbie nmoauMepsl. [lepBudnas, BTropudHas U TPETUYHAS CTPYKTYpa OEIKOB.
XUMHYECKHE CBOWCTBA OENIKOB: TMIPOJIN3, A€HATypalusl, KaYeCTBEHHbIE pEeaKlIK Ha OEKu.

OKCIEepPUMEHTATbHBIC METOIbI M3YUEHUS BEIIECTB U UX MPEBPAIIIEHUI: PACTBOPEHHUE OCITKOB
B BOJIe, JeHaTypalus O€JIKOB IpW HArpeBaHUM, I[BETHBIE pEAKIMU Ha OCJKH, pelieHue
SKCIEPUMEHTAIBHBIX 3aJlad [0 TeMaM «A30TCOAEpIKAIINE OPraHUYECKUE COCIUHEHUS» U
«Pacro3HaBaHue OpraHMYeCKnX COCTMHEHUIN.

BricokoMoIeKyISIPHBIE COCAUHEHMS.

OcHOBHbBIE TIOHATUS XHMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMEp, IMOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3alH, CPEeaHsAs MoJyeKyilspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIINS.

[Momumepubie Matepuabl. [IacTmacchl (MOTUITUIICH, TOJUTTPOTIHIICH, TOJTMBHHUIXJIOPHU],
MOJIUCTHUPOJT, TOJTUMETHIMETAKPHIIAT, TIOJTHMKApOOHATHI, MOMUATUIICHTEpedTaIaT). Y THIU3AIHS 1
nepepadoTKa MIacTUKA.

DnacToMepsl:  HaTypajlbHBIA  KaydyK, CHHTETHUYECKHE Kaydyyku (OyTaJHeHOBBIH,
XJIOPOIPEHOBBII1, N30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HatypanmpHbIe (XJIONOK, HMIEPCTh, IIENK), UCKYCCTBEHHBIC (BHUCKO3a, allETaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tommumepsl crienuanbHOTO HazHaueHHS (TE(IIOH, KEeBJIap, IEKTPOIPOBOISIIUE TOJIUMEDHI,
OuropaziiaraeMble TIOJIUMEPHI).

OKCIIepUMEHTAJIbHBIE METOJbI M3YVUYEHHS BEIISCTB M WX NIPEBpallCHHI: 03HAKOMIJICHHE C
o6pa3uaMH ONpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IIIaCTMACC, Kay4yKOB, PCIICHUC
OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «Pacno3HaBaHue miacTMacc U BOJIOKOH).

Pacuérnbie 3agaun.

Haxoxaenue MonekynsapHOi (GOpMyIbl OPraHUYECKOTO COSTUHEHHS TT0 MAaCcCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHONH (OpPMYIbl OPraHUYECKOTO
coenuHeHus 1Mo Macce (00bEMY) TPOYKTOB CrOPaHus, 0 KOJTUYECTBY BellecTBa (Macce, 00bEMY)
MPOJIYKTOB pEaKUWHd W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (opMyIibl
OpPraHMYECKOTO BEIIECTBAa HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB TMOTYYCHWS,
oTIpe/ieNieHUe I0JIU BBIXOA MPOJIyKTa PEAKIINH OT TEOPETUIECKH BOZMOYKHOTO.

MexxnopeaMeTHBIE CBS3H.




Peanuzanus MeXIpeIMETHBIX CBSI3€H IpU M3yYEHUU OpraHnyeckoi xumuu B 10 kiacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
IIOHATUHN, IPUHATBIX B OTACIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmie ecTecTBEHHO-HAyYHbIE TMOHSTHS: SBJICHHE, HAyYHBIH (aKT, TUIOTE3a, TEOpHs,
3aKOH, aHaJM3, CUHTE3, Kiaccu(UKaIus, HAOIIOJECHUE, W3MEPEHHE, SKCIEPUMEHT, MOJIEIb,
MO/JIEITMPOBAHHUE.

®du3uka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJla, SHEPT€TUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (DM3NYECKUE BEIMYUHBI, CIMHHIIBI
U3MEPEHUs, CKOPOCTh, SJHEPIHs, Macca.

buonorus: kimerka, opraHusM, 3KOCUCTeMa, Ouochepa, MeTaboM3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBI U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHue, (OTOCUHTE3, NbIXaHHUE, OCNKH,
YTIICBOJIBI, )KUPBHI, HYKJICHHOBBIC KUCIOTHI, (DEPMECHTHI.

I'eorpadusi: mose3Hsle UCKONAEMBbIE, TOILIUBO.

Texuomnorns: MUIICBBIC MPOAYKTHI, OCHOBBI PAIIMOHAJIBHOTO IMUTAHUA, MOIOIIHUE CPCACTBA,
MaT€puraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKAS XUMMUS

TeopeaneCKne OCHOBBbI XUMHU.

Atom. CocTaB aTOMHBIX sifep. XUMUYECKUH 35ieMeHT. M3oTonbl. CTpoeHue 31eKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opbutanu. Kiaccupukamus XUMHYECKHX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacmpenenenue
AJIEKTPOHOB MO AaTOMHBIM OpOHTANSAM. DJIEKTPOHHbIE KOH(MUTypallMd AaToOMOB 3JIEMEHTOB
MEePBOr0—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(}UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

Ilepuomuuecknit  3akoH u  Ilepuoguueckas cucreMa  XMMHYECKHX — DJIEMEHTOB
J.. MengneneeBa. CBsA3b NEpHOAMYECKOTO 3aKkoHa M Ilepmonnyeckoil CUCTEMBI XUMHYECKHX
2JIEMEHTOB C COBPEMEHHOU TeOopHel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMH IMPOCTBIX M CJIOXKHBIX BEIIECTB O TpyHNnaM M
nepuojam. 3HaueHue nepuoanyeckoro 3akona (.M. Menneneesa.

XyMH4YecKas CBsA3b. BUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs1, MOHHAasA, MCTAIIMYCCKasd.
MexaHu3MBbI 06pa30BaHI/I}I KOBAJICHTHOM CBA3HU! OOMEHHBIN
n ,Z[OHOpHO-&KLICHTOpHLIfI. 3HepFI/I}I n aJInHa CBA3MU. HOHHpHOCTL, HAIlpaBJICHHOCTb U
HaCHIIIIA€MOCTh KOBAJIECHTHOHN CBS3H. KpaTHBIe CBA3U. BO,[[OpOI[HaH CBs3b. MC)KMO.HCKy.HSIpHBIG
B3aHMO/JICHCTBUSL.



BaneHTHOCTh M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpHI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOCHUEM (Ha IMpPUMEpPE COCAUHEHHUI 3JIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenne 0 KOMIUIEKCHBIX coenuHeHusx. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMILJIEKCOOOpa3oBareib, JMTAaHABl. 3HAYCHHWE KOMIUICKCHBIX coeauHeHuid. [loHaTue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MONEKYNIIpHOTO M HEMOJEKYISPHOIO CTPOEHUs. THUIMbl KPUCTAIUIMUECKUX
peléToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[TonsiTie o nucnepcHbIX cucremax. MctunHble pacTBopsl. IlpencraBienne o KOJIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTpAlMM pPAacTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HacelllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pactBopuMocTh. Kpucranioruaparsl.

Knaccugukanus 1 HOMEHKJIaTypa HEOpraHMYECKHUX BellecTB. TpuBHaTIbHBIE Ha3BaHMS
OT/EIBHBIX NPEICTaBUTEIEH HEOPraHUNYECKUX BEIIECTB.

Knaccudukanus XuMHYECKUX peakiiil B HEOPraHMUeCcKON U OpraHMuecKoi XUMHUU. 3aKOH
COXpPAHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPAIICHUS SHEPIUU NP XUMHUYECKHX
peaknusix. TernoBbie 3h(eKTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHYECKOU peakiiny, €€ 3aBUCUMOCTb OT Pa3InYHbIX (akTopoB. ['oMOreHHbIC U
rereporeHHsle peakuu. Karanus u katanuzaTopsl.

OO6patumbie 1 HEOOpaTUMBIEC PEaKIIU. XUMHUYECKOe paBHOBecHe. KoHCTaHTa XUMHUYECKOTO
paBHOBecHs. DakTOpbI, BIUSAIONIME HA MOJIOKEHHE XMMHUYECKOTO PaBHOBECHS: TEMIIEparypa,
JTABJICHUE U KOHIIEHTPAIlMH BEUIECTB, yYacTBYIOMMX B peakuuu. [Ipunuun Jle [larenbe.

OnexTponuTtnueckas auccouuanusa. CuibHple H  ciadble  AeKTposuThl. (CreneHb
muccouuanuu. Cpena BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEHTpasbHasl, IienouHas. BomopoaHsiit
nokazatens (pH) pactBopa. 'unponus coneit. Peakiiun nonHoro oOMeHa.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu. Crenenr oxuciieans. OKUCIHTENL U
BOCCTAaHOBHUTCIIb. HpOI_ICCCBI OKHCIICHHST M BOCCTAHOBJICHMSA. BakHeEHIHEe OKMCIMTEIU U
BOCCTAaHOBHUTEIU. MeTo1 QJICKTPOHHOI'O OajaHca. SHGKTI)OHI/B pacTBOPOB U PaCIllIaBOB BCIICCTB.

OKCIIepUMEHTAJbHBIC METOAbl M3YYEHHMS BEIISCTB M WX HPEBpaIlllCHUM: Pa3JI0KCHUC
NEepoKCHuaa BOOOpPOJa B MPUCYTCTBHU KaTaJInM3aTopa, MOACIN KPUCTAJUIMYCCKUX peHléTOK,
IIPpOBCACHUC peaKI_[I/Iﬁ HOHHOI'O 06M6Ha, OIpCACIICHHUC CPCAbl pPACTBOPOB C IMMOMOLIbBIO
HHAUKATOPOB, U3YUCHHUC BJIMAHHA PA3JIMIHBIX (l)aKTOpOB Ha CKOPOCTH XHMHUYECKOH pCakuun u
ITOJIOKCHHUE XUMHUYCCKOI'0 pPaBHOBCCHA.

Heopranuueckast xumus.

[lonoxxenne HemetrammoB B Ilepuonnueckoid cucTeMe XUMHUYECKHUX  DJIEMEHTOB
J.W1. MengeneeBa U OCOOCHHOCTH CTPOEHHS MX aToMOB. DU3NYECKUE CBOWCTBA HEMETAJIOB.
AnnoTponus HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

BO,I[OpO,Z[. HOHy‘ICHI/IC, (I)I/ISI/I‘{CCKI/IC U XHMHYECKHE CBOMCTBA: pcaknuu € METallllaMu U
HEMCTAallIaMH, BOCCTAHOBUTCJIbHBIC CBOICTBA. FI/I,Z[pI/I,Z[LI. TonauBHBIE PIEMEHTHI.



lanmorensl. HaxoxxneHue B mpupoje, crocoObl MONydeHHs, GU3HUYECKUE U XUMHUYCCKHE
cBoiicTBa. ['asoreHoBoOpOAbl. BakHeWIne KHUCIOPOACOAEPKAIIME COCAUHEHUS TaJOIEHOB.
JIabopaTopHbIE U MPOMBIIIIIICHHBIE CIIOCOOBI MTOTYICHHS TaOTeHOB. [[puMeHeHne raloreHOB U X
COEMHEHU.

Kucnopon, o3on. JlaGopaTtopHble W HPOMBIIIJIEHHBIE CIIOCOOBI IMOJIYYEHHS KHCIOPOJA.
duznyecKkue U XMMUYECKUE CBOWCTBA U IPUMEHEHUE KUCIOpoa U 030Ha. OKCHUIbI U IEPOKCUBI.

Cepa. Haxoxaenue B mpupo/ie, CriocoObl MoJydyeHus, GU3NIeCcKrue U XMMHUUECKHE CBOMCTBA.
Ceposogopon, cyibhuasl. Oxcua cepoi(IV), okeun cepri(VI). CepHucrast u cepHasi KUCIOTHI U UX
cost. OCOOCHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IpuMeHeHue cepol U €€ COeAMHCHUN.

Azot. HaxoxaeHue B mpupo/ie, CriocoObl MOTydeHUs, PU3NYECKHE U XUMHUYECKHE CBOMCTBA.
Ammuak, HUTpuAbL. OKcHUIBl a30Ta. A30THCTas M a30THast KUCIOTHI U UX coiu. OcOOEHHOCTH
CBOMCTB a30THOM KUCIOTHI. [I[puMeHeHune a30Ta u ero coeIMHeHUH. A30THBIE YIOOpEeHHS.

®dochop. Haxoxnenwe B mpupoje, CHocOObl MOJydeHUs, (PU3NUECKUE U XUMUYECKUE
cBorictBa. Pochuast u pocun. Oxcuast hochopa, hochopHas kuciora u e€ conu. [Ipumenenune
docdopa u ero coenunenuit. PocpopHsie ynoOpeHUs.

Yrnepon, HaxoXIeHWE B TpUpoAe. AUoTporHble Moaudukaruu. DOusndeckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaom. Okcun yraepoaa(ll), okeun
yraepona(IV), yronbHas kucinoTa u €€ conu. AKTUBUPOBAaHHBINA YroJb, aacopOuus. dyniaepensl,
rpadeH, yraepoaHbie HAaHOTpYOkHU. [IprMeHeHne mpocThIX BEllecTB, 00pa30BaHHBIX YIJIEPOJIOM,
U €r0 COEOTUHEHUH.

Kpemuwnii. Haxoxxaenune B mpupojie, CrocoObl MOJydeHHs, (PU3MUYECKHE W XUMHUYECKUE
cBorictBa. Oxcup kpemuusi(IV), kpemHHEBass KUCIIOTa, CHUIMKAThI. [I[puMeHEeHHe KPEeMHUS U €T0
coequHeHnil. CTEKJI0, €ro moJIy4eHue, BUJIbI CTEKIIA.

Ilonoxenne MeTaioB B HepHOHHHCCKOﬁ CHCTEME XMMHYECKUX 3JIEMEeHTOB. OCOOEHHOCTH
CTPOCHHS DJICKTPOHHBIX 000J104eK aTOMOB METAJIJIOB. O6H_[I/Ie (1)I/I3I/I‘{CCKI/IC CBOMCTBa METAJIJIOB.
HpI/IMeHeHI/Ie MCTAJlJIOB B 6BITy n Texauke. CIuiaBel METaJIJIOB.

DNEKTPOXUMHYECKUN Psijl HaNpsDKeHUH MeTaiioB. O61mue cnocoObl NOMyYeHHs] METaJUIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPTrusl, NeKTpoMeTainyprus. [IoHsTHE 0 KOPPO3UU METAJIIOB.
CriocoOsl 3a1uThl OT KOPPO3HUHU.

OO6mas xapakrepuctuka MmetauioB [A-rpynmbl Ilepuoguueckoit CUCTEMBl XMUMHYECKUX
aneMeHToB. HaTpuii u xanuii: monaydyeHue, pusnveckrue U XMMUYECKUE CBONCTBA, MPUMEHEHHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

OObmas xapakrepuctuka MetamioB IIA-rpynmsr Ilepuonnyeckoil cucTeMbl XMMHUYECKHX
3JIEMEHTOB. MarHuii ¥ KaJblUii: oJydeHue, pru3nyeckre u XuMU4ecKrue CBOMCTBA, TPUMEHEHHE
IIPOCTHIX BEIIECTB U UX coeTuHEeHUH. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AnroMuHMI: MOJIy4YCHHEC, (1)I/I3I/IIIGCKI/I€ Hn XUMHWYCCKHC CBOI’ICTB&, MMPUMCHCHUC IIPOCTOIO
BEIIECTBA U €r0 COCAMHEHUIA. AM(l)OTCpHBIC CBOICTBa OKCHIA U rHapokCcuzia aJIrOMHHHA,
THAPOKCOKOMIIJICKCHI aJIOMUHUSL.

OOmiast xapakTepuUCTHKa MeTauioB Mobounslx mnoarpynn (b-rpynm) Ilepuoauueckoii
CUCTEMBI XUMHUUYECKUX IEMEHTOB.



dusnueckue 1 XUMHUYECKUE CBOMCTBA XpoMa U ero coeAuHeHuil. OKCUIbI U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AUXpOMAThbl, UX OKUCIMTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

@usnueckue M XMMHYECKHE CBOMCTBA MapraHia M €ro coeAuHeHuid. Bakueimmue
coemuaenus: mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VIID). Ilepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBONCTBA.

dusuyeckue U XUMHUYECKHE CBOMCTBA JKeJIe3a U €TI0 COGHHHGHHﬁ. OKCI/IIII)I, THAPOKCUABLI U
cosmm xkene3a(ll) u xenesa(lll). [lomyuenue u npumMeHeHue xKeje3a u ero CIjIaBoB.

®u3nyYeCKre U XUMAYECKUE CBOMCTBA MEAHN U €€ coenrHeHuil. [lonyyenne u npuMeHeHue
MEJIM U €€ COCIMHEHHN.

Huuk: nonyuenue, pusnveckre 1 XuMU4ecKre cBoiicTBa. AM(poTepHbIe CBOIICTBAa OKCUAA U
TUIPOKCUIA IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[ppuMeHeHne IMHKa U €ro COeTMHEHUH.

OKCHEPUMEHTATbHBIC METOIbI M3YUEHUS BEIIECTB M MX MPEBPAIICHUN: U3yYeHUE 00pa3IoB
HEMETaIJIOB, TOpeHue cepbl, docdopa, xKene3a, MarHus B KUCIOPOJE, M3YUYEHUE KOJUIEKIUU
«Metaisl ¥ CIUIaBbl», B3aUMOJCHCTBUE MIEJOUYHBIX H IIEIOYHO3EMENTBHBIX METAJUIOB C BOJOM
(BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), B3aMO/ICHCTBUE IIMHKA U JKeJe3a C pacTBOpaMu
KHCJIOT U IIeJIouel, KaueCTBEHHBIC PEaKIIMi Ha HEOPTraHWYECKUE aHWOHBI, KATHOH BOJOPOJA U
KaTHOHBI METAJIJIOB, B3aMMOICHCTBUE TUIPOKCUIOB aTIOMUHHS U IIMHKA C PACTBOPAMH KUCIIOT H
IeJI0YEeH, pelieHne SKCIIepUMEeHTaIbHbIX 3aa4 1o TemaMm «[ anorens», «Cepa u e€ coeJUHeHUs,
«A30T u Qochop U UX coeauHEHUs», «MeTalyIbl TJIaBHBIX MOArPYHI», «MeTamibl MoO0YHbBIX

MOATPYIII».

XHUMHS U KU3HD.

Ponp xumuu B obecrnieyeHnu YCTOfIqHBOFO Pa3BUTHUA YCIIOBCUCCTBA. Ilonsarue o Hay4YHBIX
METOJaxX MO3HAHUA U METOAO0JOTHH HAYYHOI'O UCCIICAOBAHUA. Haquble IMPUHIUIIBI OpraHUu3aluu
XUMHUYCCKOI'0O IIPOU3BOACTBA. HpOMbIH_U'IeHHBIe CITI0COOBI MOJIy4CHUA BayKHEHIIINX BCIIECCTB (Ha
IpuMEpe IMPOU3BOJACTBA aMMHAKa, cepHoﬁ KHCJIOTHI, MeTaHOJ'Ia). HpOMBIH_IJ'IeHHHe CITIOCOOBI
MMOJIy4dCHUS MCTAJUIOB K CILIABOB. Xumudueckoe 3arpsA3HCHHUC Oprmanmeﬁ Cp€abpl U €ro
IOoCICACTBUA. PoJie xuMuu B 00ecrieyeHnu 3Hepl"eTI/ILI€CI(0ﬁ 0e30MacHOCTH.

XumMusa u 300POBLEC YCIIOBCKA. .HeKapCTBeHHBIe cpeacrna. HpaBI/IJ'Ia HUCIIOJIB30BaHUA
JICKAPCTBCHHLIX IIPCIIapaToOB. Ponp xumnu B pa3sBUTUHU MCIHUIIUHBI.

XUMHS HUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBBIE J00aBKU. Pojb XUMUM B 00€CII€UeHUN
IMUILEBOI OE30IMaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xumus. IlpaBuiia Oe3zomacHoOro
HCIOJIb30BAHUS IpenapaToB OBITOBOM XMMHUHU B MIOBCETHEBHON KU3HH.

XuMus B CTPOUTCIILCTBE: BayKHEMIIIHE CTPOUTCIIBHBIC MAaTCPUAJIbL (HGMCHT, 6CTOH).
XUMUS B CEIILCKOM XO3SIHCTBE. OpFaHI/I‘-IeCKI/IC 1 MUHCPAJIbHBIC y,[[06peHI/I$I.

COBpeMeHHLIC KOHCTPYKIIMOHHBIC MaTCpHaJIbl, KPACKHU, CTCKIIO, KECpaAMUKa. MaTepI/IaJIBI JUIA
QJICKTPOHUKHU. HanoTexHonoruu.



PacuérHble 3a1a4yn.

Pacuérsl: Macchl BemecTBa Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YJYAaCTBYIOIIMX B pEaKIMH BEIIECTB, Macchl (00bEMa, KoIM4yecTBa
BEIIECTBA) MPOJIYKTOB PEAKLMHU, €CIM OJHO W3 BEIIECTB HMMEET IpHUMecH, Macchl (00BbEéMma,
KOJIM4ECTBa BELIECTBA) IIPOJIyKTa peakuuu,
€CJIM OJTHO W3 BEIECTB JIaHO B BUJE PACTBOpPA C ONPEAEIEHHON MAaCCOBOM J10JIE paCTBOPEHHOTO
BEIIECTBA, MAacCOBOM JOJM U MOJISIPHOM KOHIIEHTpallMM BEIIEeCTBa B pacTBOPE, JOJIM BBIXOJA
IIPOJIyKTa PEaKUU OT TEOPETUUECKH BO3ZMOYKHOTO.

MexnpeaMeTHBIE CBA3U.

Peanu3anus MeXmpeIMETHBIX CBsI3€H PU M3y4eHUHU OO1Iel U HeopraHuueckor XumMun B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOLMX €CTECTBEHHO-HAYYHbIX TOHITHM, TaKk
Y NOHSITUN, IPUHATHIX B OTJEJIBHBIX [TPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uiue ecTecTBEHHO-HAayYHbIE MOHSTHS: SIBIIEHHE, HAay4yHbIH (hakT, rumnoresa, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEeHue,
JKCIIEPUMEHT, MOJIENb, MOJEIHPOBAHNE.

®usuKa: Marepus, MUKPOMHpP, MAKPOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TOIIBI, PAaJMOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, HICaTbHbIN ra3, (u3ndecKkrue BeTUIUHBI, IUHUIIEI U3MEPEHHUS,
CKOpPOCTb, SHEpIus, Macca.

buonorus: kierka, opraHu3M, OJKocucrtema, Ouocdepa, MeraboiamM3M, MaKpo- |
MHUKPODJIEMEHTBI, OCJIKH, KHPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTHI, (DEPMEHTHI, TOPMOHBHI,
KPYrOBOPOT BEIECTB U MIOTOK SHEPTHU B IKOCUCTEMAX.

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHosyorus: XuMUJecKas IIPOMBIIIJIICHHOCTh, MCTAJINIYpPrus, CTPOUTCIBbHBIC MaTCpUallbl,
CEIIbCKOXO03A1CTBEHHOE IMPONU3BOACTBO, IIHIIEBAas IIPOMBIIIJICHHOCTD, (bapMaueBTqucxaﬂ
IMPOMBIIIJIICHHOCTD, IMpOU3BOJACTBO KOCMETHYECCKHX IIpenaparTros, IIPpOU3BOJACTBO
KOHCTPYKIHMOHHBIX MAaTC€PpHUAJIOB, SJICKTPOHHAA IIPOMBIIIICHHOCTh, HAHOTCXHOJIOTHH.

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMBI 110 XHMMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHS MpeIMEeTa « XUMHUs» Ha YPOBHE CpeIHEro 00I11ero 00pa3oBaHusl BbIIEIECHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyYarOIMMUCS  POCCUHCKOM  TpakJaHCKOH
HUJIEHTUYHOCTH; TOTOBHOCTb K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEICIICHHUIO;
HIMYMEe MOTHBAllMM K  OOY4YEeHHIO; TOTOBHOCTh M  CHOCOOHOCTh  oOydarommuxcs
PYKOBOJICTBOBATHCSI MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOpPMamH TOBEACHUS; HaJIW4Me



IIpaBOCO3HAaHHA, 3KOJIOT HYECKOM KYJIbTYPBbI; CIIOCOOHOCTH CTaBUTH OeJIM U CTPOUTH KU3HCHHBIC
I1JIaHBbI.

JIMYHOCTHBIE PE3yIbTAThl OCBOCHUS IpeaMeTa «XUMHUS» OTPaXKaloT c(HOpMUPOBAHHOCTD
OTIbITA MO3HABATEIBHOW M MPAKTUYECKOW JIESTEIFHOCTH O0YYarOIUXCs B MPOLECCe Pean3aliu
00pa30BaTEIILHON JICATEIIBHOCTH.

JIM4HOCTHBIE pEe3yJIbTAaThl OCBOCHMSI MpeAMeTa «XHUMHUS» OTpakaloT c(HhOPMUPOBAHHOCTh
OTIbITA MO3HABATEIBHOW M MPAKTUYECKOW MESITEILHOCTH OOYUYArOIIMXCs B MPOIECCe pealn3aium
00pa3oBaTeNIbHOM JICSITENBHOCTH, B TOM YHCIIC B YaCTH:

1) rpazkIaHCKOr0 BOCIIMTAHMS

OCO3HaHHUS 00yYarOIIMMKCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEHN, YBa)KEHUS K
3aKOHY U NPaBOIOPSIKY;

MPEACTABICHUSI O COIHMAJIBHBIX HOPMax W TMpaBWjaX MEXKJIUYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTH ITPpHU CO3JJaHUUN y‘-Ie6HI)IX ITPOCKTOB,
pEeIICHNN y‘—Ie6HI)IX M ITIO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYrux
IIPU QHAJIN3€ PA3JIMYHBIX BUJIOB YUEOHOH 1EATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

IIEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEUYECTBEHHOU
XUMUH,

YBAXCHHA K IIPOLECCY TBOPUYECTBA B obnactu TCOPHUHU M IPAKTHUYCCKOI'0 IIPHIIOXKCHHA
XMMHHU, OCO3HaHHA TOr'o, 4YTO JAHHBIC HaYKH €CTh PpE3yjabTaT JIIHUTCIbHBIX Ha6JIIO,I[eHI/II>'I,

KPOIIOTJIMBAIX OKCIICPUMCHTAJIBHBIX IIOUMCKOB, IIOCTOSIHHOI'O TPpyda y‘IéHBIX H IIPaKTUKOB,;

HHTEpECAa MW IIO3HABATCIIBHBIX MOTHBOB B TIIOJTYUYCHHHM W IOCICAYIOMIEM aHAJIN3E
I/IH(bOpMaI_[I/II/I O IICPCAOBLIX TOCTUKCHUAX COBpeMeHHOﬁ OTE€YCCTBEHHOM XHUMMHU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OLICHUBATHL CUTYyallUU, CBA3AHHBIC C XUMHUUYCCKUMU SBJICHUAMU, U IIPUHHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIIEHHBAaTh CBOE MOBEACHHE U IOCTYIIKK CBOHUX TOBapI/IH_Ieﬁ C IIO3UIUH
HPaBCTBCHHLBIX U IIPABOBBIX HOPM U C y‘IéTOM O0CO3HAHHUA MOCIEACTBUI MOCTYIIKOB;,

4) popMupoBaHNS KYJIbTYPhI 310POBb:

MOHUMAaHUA I[EHHOCTEH 300POBOTO U 0€30I1acHOT0 o6pa3a JKHU3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMY (I)I/ISI/ILICCKOMY " IICUXUYCCKOMY 310POBbIO;



coOmoieHns MpaBuil 0e30macHOro oOpalieHus ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOU
YKU3HHU, B TPYJIOBO J1€ATEIBHOCTH;

IIOHUMAHUA HOCHHOCTU IMPaBHUJI HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0€30I1aCHOTO
MOBCACHUA B CUTyallUAX, YIPOXKAOMIKUX 3JOPOBbLIO U ) KU3HU JIIOI[Cﬁ;

OCO3HAHHUS MOCIEJICTBUN M HENPUSTHUS BPEIHBIX NPUBBIYEK (YHOTpEOJIEHUS aJIKOToJs,
HapKOTHUKOB, KYpEHUs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEA0BATEIbCKON JESTeNbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEIICHHM TMPAKTUUYECKUX 3aJad COLUAIbHOM
HaIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YyYEHHIO Mpodeccuil pa3M4yHOTrO pojia, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAaHUM 110 XUMUHU;

YBOKEHUSA K TPYLY, JIIOJAM TPyJa U pe3yiabTaTaMm TPYIAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYAIBHOW TPACKTOPUM 0Opa30BaHusl, OyayIieit
npodeccun U peanu3anui cOOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00I1IecTBa;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

AKOJIOTUYECKH IEI€CO00pa3HOr0 OTHOLIEHUS K MPHUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS IJI00aJILHOTO XapakTepa 3KOJIOTrH4C€CKHUX HpO6J'IeM, BJINAHHUA DKOHOMHWYCCKHUX
IIpOoLECCOB HA COCTOSAHUE HpHpOI[HOﬁ u COHH&HBHOﬁ Cp€anbl;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/I}KGHI/If/'I XUMHUHU U1 PCIICHUA BOIIPOCOB
PaiuOHAJIbHOI'O ITPHUPOJ0IIOJIb30BAHUA;

AKTUBHOTO HENPUATUS JCUCTBUM, MPHUHOCAIIMX BpPEI OKpYXarolleld MPUPOIHON cperne,
YMEHHUsSI TPOTHO3UPOBATh HEONArOMPUATHBIE SKOJIOTMUECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JICUCTBUHN U IPEJOTBpAIIATh HUX;

HaJIMYUA PA3BUTOTO 3KOJOTHYCECKOI'O MBINJICHUA, 9KOJIOTHYECKOM KYJIBTYpPBI, OIIbITA
JIETEIbHOCTH  AKOJOTHYECKOM HAIllpaBJICHHOCTHU, YMCHUSA PYKOBOACTBOBATHCA HMU B
HOSHaBaTeHbHOﬁ, KOMMYHHKaTHBHOﬁ M COLIMAJIbHOM IIPAaKTHUKE, CIIOCOOHOCTH U YMCHHA aKTUBHO
IMPOTUBOCTOATH UACOJIOTHU XCMO(1)06I/II/I;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu H
0O0I11eCTBEHHOH NMPaKTHKH;



MOHMMAaHUS CHENU(PHUKH XUMHUU KaKk HayKH, OCO3HaHus e€ ponu B (opMupoBaHHH
paLMOHAIBHOIO HAYYHOI'O MBIIIICHUS, CO3aHUU LEIOCTHOIO IPEACTaBICHUS 00 OKpYXKArOIEM
MHpE KAaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHWH IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHnn mpoodIeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOH 3HAUMMOCTH XHUMHUHU JUIsI COBPEMEHHON LMBUIM3ALUU: B €€
F'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOW POJIM B CO3/1aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpPHI, B PELICHUH TI00aTbHBIX TPOOJIEM YCTOMYNBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKOM, IMHUIIEBOM M HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEIULUHBI,
00eCTieYeHnH YCIOBHI YCIEITHOTO TPyJa U SKOJOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: [IOHMMAHHs CYHOIHOCTH METOJOB IIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IMOJIy4aeMble 3HAHUS AJIs
aHaJin3a U OOBACHEHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENLHO UCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS JJI pCIICHUA HpO6J’I€M
B PCAJIbHBIX )KU3HCHHBIX CUTYyallUuAX;

HUHTEpPECA K IO3HAHUIO, HCCHC}IOB&T@HLCKOﬁ JCATCIBbHOCTU,

TOTOBHOCTH M CHOCOOHOCTH K HENMPEpPHIBHOMY OOpa30BaHUI0O M CamMoOOpa3oBaHHIO, K
AKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMA 1O XHMHHU B COOTBETCTBHH C JKM3HCHHBIMHU
MOTPEOHOCTSMU;

HWHTEpeca K 0COOCHHOCTSIM TpyJa B pa3IudHbIX chepax mpoPecCHOHATBHON e TETLHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbie pe3yibTaThl OCBOCHHS MPOrpaMMbl 10 XMMHUU Ha YPOBHE CpPEIHETrO
o01ero 0Opa3oBaHUs BKIFOYAIOT:

3HAaYUMBIC OJIA (I)OpMI/IPOBaHI/IH MHPOBO33PCHUA o6yqa}0mnxc;1 MCKIUCHUIITIMHAPHBIC
(MG)KHPCI[MCTHBIC) 06111eHaquHe IMMOHATHSA, OTPAKAOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHUpa
n CHCI_[I/I(I)I/IKy MCTOIOB IMO3HAHUS, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/IH, BCIICCTBO,
OHEpTUA, ABJICHUEC, IPOLECC, CUCTEMA, Hay‘lHLIfI (l)aKT, IMPpUHIHUII, TUIIOTC3a, 3aKOHOMCPHOCTD,
3aKOH, TCOpH:I, UCCICAOBAHUC, Ha6J'IIO)IeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT U z[pyrI/Ie);

yHUBEpcaJbHblE  yueOHble  JeiicTBUA  (TIO3HABaTElbHBIE, KOMMYHHKaTHBHBIE,
peryasTuBHbIE), oOecrieunBaromue  GopMupoBaHue  (QYHKIMOHAIBHOW  TI'PAaMOTHOCTH |
COLIMAIBHOM KOMITETEHIIMH 00yYaromuxcs;



COCOOHOCTh  OOYYaloIMXCS  MCHOJB30BaThb  OCBOCHHBIE  MEKJUCUUIUIMHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHHMS W YHHBEpCalbHbIe Yy4eOHBbIE JACHCTBHS B MO3HABATEIBHON U
COLIMAJIbHON ITPAKTHUKE.

MeTaHpeI[MeTHI)Ie PE3yJbTAaTbl OTPAXKAKOT OBJAJCHUC YHHBCPCAJIbHBIMU y‘~IC6HLIMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA IICI\/’ICTBI/ISIMI/I.

Ilo3naBaTebHbIE YHHMBEpPCAJbHbIE YueOHbIE el CTBUS
1) 6a3oBbIe JJOorMUYecKHUE AeHCTBUS:

CaMOCTOATENIBHO (DOPMYIHPOBAaTh M aKTyaIU3UpOBaTh MHpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIIAATh LCIU ACATCIBbHOCTHU, 3aaaBasd IapaMETpbl U KPUTCPHUU HUX ITOCTUIKCHUA,
COOTHOCHTD PE3YIIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPU OCBOCHHU 3HAHWUHI HpI/IéMBI JJOTHYECKOI'O MBIIIJICHHUS. BBIJACIATH
XapaKTCpPpHBIC IMMPHU3HAKU MOHATHHA W YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIIOJb30BATH
COOTBECTCTBYIOIINUE IMOHATHA IJIA 00bsICHEHHS OTACIBHBIX q)aKTOB n HBJ'I@HH?I;

BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KJIacCU(UKALIMY BEUIECTB U XUMHUUECKUX PEaKLnid;
yCTaHaBIUBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHUECKUE PACCYXKICHUS (MHAYKTUBHBIE, IeTyKTUBHBIE, TI0 AHAJIOTHH ), BBISBIISTD
3aKOHOMEPHOCTH U IPOTUBOPEUHS B PAaCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BHIBOJABI U
3aKIIIOUCHUS;

MPUMEHSATH B Ipoliecce MO3HAHUS HCIOJIb3yeMble B XMUMUU CHUMBOJIMYECKUE (3HAKOBBIE)
MOJelnu, MpeoOpa3oBbIBATH MOIETIbHBIEC IPECTABICHUS — XUMHUYECKUN 3HAK (CHUMBOJI) DJIEMEHTA,
xuMuueckas ¢Gopmyna, YpaBHEHHME XHMHUYECKON peakuud — TMpU pelIeHUHd Y4eOHBIX
M03HABATEIBHBIX U MPAKTUYECKUX 33/1a4, IPUMEHITh Ha3BaHHbIE MOJIENbHBIE ITPEICTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEAKIUH.

2) 6azoBbIe UCCIeA0BATEbCKHE IeCTBHS:
BIIaZIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

(I)OpMy.]'II/IpOBaTB Oocim W 3aJa4u  HCCICAO0BAHMA, HMCIIOJIb30BATh IIOCTABJICHHBLIC H
CaMOCTOATCIBHO C(I)OpMy.]'II/IpOBaHHBIe BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA NO3HAHUA U OCHOBBI
HJIA (I)OpMI/IpOBaHI/IH TUIIOTE3BI IO MMPOBEPKE MPABUIBHOCTHU BbICKA3bIBACMbBIX CY)KHCHHﬁ;

BJIQJICTh HABBIKAMU CAMOCTOSITCJIBHOTO IUIAHUPOBAHHMS M TPOBEACHUS YYCHHYCCKHX
AKCTIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJOM IPOIecca, CaMOCTOSATEILHO
MPOTHO3UPOBATh €ro pe3yibTaT, (GopMyaupoBaTh OOOOINCHHUS € BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICOBAHMUS, COCTABIIATh 0O0OCHOBAHHBIN OTUET O TMPOJIEIaHHON
pabore;



npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIIEAOBATEIbCKOM W TPOEKTHOW JeATEeNIbHOCTH,
IIPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY ITOMCKY METOJOB pELICHUs
IIPAKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3JINYHbIX METO0B [TO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX WHPOpManuu (HAYyYHO-TIOMYJISIpHAS
JUTeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcbl HHTepHera),
aHATM3UPOBATH HH(POPMAIHIO PA3TUIHBIX BUI0B U (POPM MPEACTABICHUS, KPUTUIECKU OI[CHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(¢bopMynupoBaTh 3ampochl U NPUMEHATh pa3IMYHbIE METOJAbI NpPHU TMOHMCKE M O0TOOpe
nHpopmMaluy, He0OXOAUMOM /JIsl BBIMOIHEHHSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MpUOOpETaTh OMBIT UCIHOJB30BaHUS MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpATh ONTUMaJIbHYIO (OpMYy MpeJcTaBiIeHUs UHGOpPMALUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIPYTHeE);

WCIOJIb30BAaTh HAy4YHBIM S3bIK B KadecTBE CpeAcTBa NpuU padoTe ¢ XUMHYECKOH
uHpopmaluen: TPUMEHATh MEXNpeAMeTHble ((u3NyecKue H MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, POpMYIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUA:

3a/1aBaTh BOIIPOCHI 110 CYIIIECTBY 0OCYKIaeMOM TEeMbI B X0JI€ TMAIora U/UiIu TUCKYCCHH,
BBICKA3bIBATh UJIeH, (POPMYIIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEILHO BBITIOJHEHU S
MPEAJIOKEHHOM 3a/1a4H,

BBICTYIIATh C HPGSGHTaHHeﬁ pE3YyJIbTaTOB [MO3HaBaTEJILbHOM ACATCIIBHOCTH, ITOJTYYCHHBIX
CaMOCTOATCIIbHO HWJIKM COBMCCTHO CO CBCPCTHHKAMHU IIpU  BBIIIOJIHCHHUHW XHMHYCCKOI'O
OKCIICpUMCHTA, HpaKTquCKOﬁ pa6OTBI M0 HCCICAOBAaHUIO CBOMCTB HN3y4acMbIX BCIICCTB,
pcain3anniu yqe6Horo IIPOCKTa, U @OpMYHHpOBaTL BbIBOJBI II0 pPE3yJibTaTaM HpOBe,I[éHHBIX
HUCCIEIOBAaHUI HYTGM COTJIaCOBaHMS MO3ULIMU B X0/€ O6C}’)KI[€HI/I${ 1 oOMeHa MHEHHUSAMU.

PeryasitTuBHbIC YHHBepCaJIbHbIC Y4eOHbIe NelicTBUA:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYLIECTBIISITH CBOIO ITO3HABATEJIBHYIO JEATEIBHOCTD,
ompenensds e€ Ienu M 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HeoOXOAUMOCTH KOPPEKTHPOBATh
IpeUIaraeMblii JITOPUTM JEHCTBHM NMpPU BBHIOJHEHUU YYEOHBIX M HCCIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIy4YeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;



OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIBHOCTH HA OCHOBC CaMOaHa/IM3a U CAMOOLCHKH.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHMSI IPOrpPaMMBbl 10 XMMUU Ha YriayOlIEHHOM YpOBHE Ha
YpPOBHE CpemHero ooOmiero o0pa3oBaHWs BKIIOYAIOT CHENU(UUECKHe s Y4eOHOro TpeaMera
«XuMus» HAaY4YHBIC 3HaHHWsA, YMCHUSA U CIIOCOOBI HeﬁCTBHﬁ 0 OCBOCHUIO, MHTCPHIPCTALIUN U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUU B Pa3JIMYHBIX y‘I€6HI>IX CUTyalusaX, a TaKKC B PCAJIbHBIX XHW3HCHHLIX CHTYyallUAX,
CBS3aHHBIX C XMMUEH. B mporpamme 1o XuMuu NpeMETHBIE PE3yJIbTATHI IIPEICTABICHBI 110 T'OJ1aM
H3YYCHUSL.

10 KJIACC
[IpenMeTHbie pe3yabTaThl OCBOCHHSI Kypca «OpraHndeckas XUMUsD OTPaxaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUIN: O MECTE U 3HAUEHUN OPraHMUYECKOIl XMMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHIH YCTOMYUBOTO Pa3BUTHSI YEIOBEYECTBA B PELICHUH
po0ieM 3KOJOTHYeCKON, YIHEPreTHUECKON U MUILEBOM 0e30MacHOCTH, B Pa3BUTHUH METUINHBI,
CO3JJaHMM HOBBIX MAaTEpHUaJOB, HOBBIX MCTOUYHHUKOB 3HEPIUHU, B 00ECIEUEHUU PAIMOHAIBHOTO
MIPUPO/IOIOIIL30BaHuUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTYphl UEIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHOM Ccpejie;

BJIAJCHUE CHCTEMOW XMMHUYECKHMX 3HAHHWH, KOTOpas BKIIIOYACT: OCHOBOIIOJATraroIIHe
HOHSTHUS — XUMHYECKHUI JIEMEHT, aTOM, SIIPO M AJICKTPOHHAsI 000JI0YKa aTOMa, S-, P-, 0-aTOMHbIC
opOuTaIM, OCHOBHOE U BO30Y)XIEHHOE COCTOSIHUS aTOMa, TMOpHUIM3aLUsl aTOMHBIX OpOHTaei,
WOH, MOJICKYJa, BaJCHTHOCTb, AJIEKTPOOTPHLATEIBHOCTh, CTENEHb OKHUCICHUS, XMUMHUYECKas
CBSI3b, MOJIb, MOJISIDHASI Macca, MOJISIPHBIN 00BEM, YIIIepOTHBIH CKeJeT, QyHKIIMOHAIbHAS IPyIIIa,
paguKai, CTPYKTypHbIE (GOpMyibl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJCTHBIC), H30MEpUs
CTPYKTYPHAsi M MPOCTPAHCTBEHHAs (T€OMETpUYECKas, ONITUYECKast), H30MEPhI, TOMOJIOTHYECKHUIt
psill, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJ- U A30TCOJACPIKAIINE OPraHUYeCKUE COCIHHEHHS,
MOHOMED, TOJIUMEP, CTPYKTYpHOE 3BEHO, BHICOKOMOJICKYIISIPHBIE COEANHEHNUS; TEOPUH, 3aKOHBI
(mepuognueckuii 3axkoH J[. WM. MenneneeBa, Teopus CTpPOCHHMsS OPraHMYECKHX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHHUs1 MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILLEHHs SHEPTHH
OpU  XUMHYECKUX  pPEaKLHUsAX), 3aKOHOMEPHOCTH,  CHUMBOJHMYECKHH  S3bIK  XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKallMe B OCHOBE MOHWMAHHUS NMPUYMHHOCTH M CUCTEMHOCTH
XMUMUYECKUX  SBJICHHMH;  MpPEACTaBICHMS O  MeXaHU3MaxX  XMMHUYECKUX  peakIHi,
TEPMOJAMHAMHYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAaHUs, O B3aUMHOM BIIUSHUH
aTOMOB U TPYII aTOMOB B MOJIEKyJaX (MHIAYKTHBHBINH U ME30MEpPHBIN 3P PEKThI, OpueHTaHTHI | 1
II poma); ¢akTomoruueckue CBEICHUS O CBOMCTBaxX, COCTaBe, MOJyY€HHMH U 0O€30MacHOM
UCTOJIb30BAHUU BAXKHEHIINX OPraHMYECKHX BEIIECTB B OBITY M NPAKTHUYECKOH IesATeNTbHOCTH
YeJoBeKa, OOIMX HAYYHbIX MPUHIMIIAX XUMUYECKOT0 MPOU3BOICTBA (HAa IpUMepe MPOU3BOICTBA
MeTaHoI1a, nepepaboTKu HeTH);



c(OPMHUPOBAHHOCTh  YMEHHIU: BBIBJIATH  XapaKTEpHblE  NPHU3HAKU  IIOHATHUH,
YCTaHABJIMBATb UX B3aUMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOIIMEC IIOHATUA IIPH OIMMCAHUU
COCTaBa, CTPOEHUs U CBOMCTB OPraHUYECKUX COCAUHECHMUIA;

c(OPMHUPOBAHHOCTH YMEHHIA:

KCMOJIb30BATh XUMHUUYECKYI0 CUMBOJIMKY JUISl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIIETHBIX) POPMYIT OPraHUIECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHHSI XUMHUYECKUX PEAKIIUM U PaCKpPBIBATh UX CYIIHOCTb: OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUI OCPEICTBOM COCTABIIECHUS 3JIEKTPOHHOTO OajlaHCa 3TUX peaklui,
peaxkiuii HOHHOTO OOMeHa MYTEM COCTaBJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHUI;

M3rOTaBJIMBATH MOJEIN MOJIEKYJ OpPraHMYECKUMX BEIIECTB I WJUIIOCTPAllMU  UX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHUM: YCTAHABINBATH MPUHAIEKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTABY U CTPOCHMIO K ONpeAEIEHHOMY KJacCy/TpylIe COeAUHEHUH, TaBaTh UM
Ha3zBaHus Mo cucremarnyecko Homenknarype (IUPAC) u npuBoauTh TpUBHAbHBIE HA3BAHUS
JUIS OTZEIBbHBIX MPEACTaBUTENICH OpraHNYeCKUX BEIIECTB (3TUIIEH, alleTHIIEH, TOIYOJI, TJIUIEpHH,
STUJIEHTJIUKOJIb, (PeHOJ, (popManbaerus, aleraibaerus, alleToH, MypaBbHHAasI KUCJIOTa, YKCYyCHasI
KHCJIOTA, CTE€apUHOBAasi, OJICMHOBAs, MAJIBMUTHHOBAs KHCIOTHI, IIMIWH, AQJaHWH, MaJbTO3a,
(bpyKTO3a, aHWINH, AUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUSI OTIPEACTATh BHJI XUMHUYECKOM CBA3M B OPraHUYECKUX
COoeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUS TEOPUM CTPOCHHSI OPraHUYECKUX
BemecTB A. M. bytnepoBa i1 0ObSICHEHHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTpOEHUS;

cOpMUPOBAHHOCTh ~YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMUMHYECKHE CBOMCTBA TUIMMMYHBIX MPEACTABUTENCH Pa3IUYHBIX KJIACCOB OPTaHNYECKUX BEIIECTB!
QJIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, AaJKaJWEHOB, AJKMHOB, apOMaTHYECKHX YIIJIEBOJOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMHUHOKHCIIOT, OETIKOB, YTIIIeBOJOB (MOHO-, M- U TIOJIHCAXapUuI0B),
WUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIY HHUMU YpPaBHEHHSIMH COOTBETCTBYIOIIUX
XMUMHUYECKUX PEaKIUN ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX PopMyT;

chOpMUPOBAHHOCTh  YMEHHS MOATBEPKJAaTh HAa KOHKPETHBIX MpHUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpPaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSHUS aTOMOB M TPYII aTOMOB B MOJIEKYIaX;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIIIEBOJOPOJHOTO  CHIPbS
(HedTh, TPUPOAHBIA Tra3, yroijp), CrOCOObI €ro nepepaboTKH M MPAKTUYECKOe NMPUMEHEHUE
MPOIYKTOB NepepaboTKH;

C(bOpMI/IpOBaHHOCTB BJIAJ€HUS CHCTEMOIl 3HAaHHM O CCTCCTBCHHO-HAYYHBIX MCTOHAX
IIO3HAHUA — HaGJ’IIO,I[CHI/II/I, HU3MCPCHUHU, MOACIUPOBAHUHU, SKCIICPHUMCHTC (peaJ'ILHOM u
MLICJ'ICHHOM) " YMCHUS ITPUMCHSATDH OTU 3HAHUA,



cOPMHUPOBAHHOCTh ~ YMCHHSI ~ NPUMEHSTH OCHOBHBIC  OIEpAIlMi  MBICIUTEIBHON
NESTEIbHOCT — AHAJIW3 M CHUHTE3, CpaBHEHME, OOOOIIEHHME, CHUCTEMAaTH3alUI0, BBISBICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBA3€H — JUISl U3YYEHHUS CBOKMCTB BEILECTB U XUMUUYECKUX PEAKLIH;

c(OPMHUPOBAHHOCTh YMEHUI: BBISABIATH B3aUMOCBS3b XUMHUUECKUX 3HAHUN C TIOHATHIMH H
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojiee OCO3HAHHOTO
MIOHUMAaHMs CYIIHOCTH MAaTE€pPUaIbHOTO €JUHCTBA MUPA, UCHOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpraHMYECKON XUMUU AJIs1 OOBSICHEHUS] U NIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-

Hay4HYIO [IPUPOAY;

C(OPMHUPOBAHHOCTh YMEHHU: IPOBOJUTH PACYETHI MO XUMHYECKUM QopMmynam u
YpaBHEHUSIM XHMHUYECKUX PEaKIMHi C UCHOJIb30BaHMEM (PU3MUECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XUMHUYECKON (OpMyIbl BElleCcTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XMUMHUYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATH, AaHAIM3UPOBATh U OLICHHBATh C TO3UIUN
AKOJIOTUYECKOW O€30TacHOCTH TOCHIEACTBHUS OBITOBOW M TMPOW3BOJICTBEHHOW JIESITEIBHOCTH
YEJIOBEKa, CBS3aHHOW C TIepepadOTKOM BEIIECTB, HCIOJIb30BaTh MOJYYCHHBIC 3HAHUS IS
MIPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYaLUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTEIHHO TUTAHUPOBATh W MPOBOAUTH XUMHUYECKUI
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4Ye€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
YIIIEBOJIOPOIOB PA3IMYHBIX KJIACCOB U KUCIOPOICOACPKAIUX OPTaHUIECKUX BEIIECTB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 33/1a4 110 PACTIO3HABAHHIO OPTaHUIECKUX BEIIECTB) C COOIIOICHUEM MPaBHUII
0e30macHOTO OOpalleHus] ¢ BEIIECTBAMU M JabOpaTOpHBIM 000pymoBaHHEM, (opMyIUpOBaTh
[eNb  WCCIENOBAaHMS, TPEACTABIATh B Ppa3IMIHOW QopMe pe3yiabTaTbl dSKCIEPUMEHTA,
aHAJM3UPOBATh U OIEHUBATH MX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHHIA:

CO6J'IIOI[aTB IIpaBrjia 3KOJIOTHYECKU uenecoo6pa3Horo IIOBCIACHUS B 6BITy u pr,HOBOﬁ
ACATCIIBHOCTH B LEIAX COXpaHCHHA CBOCro 3O0POBbA, OKp}I)KaIOH_[eﬁ HpHpOI[HOfI cpeabl U
JOCTHXKEHUS €€ YCTOP'I‘IHBOFO Ppa3BUTHA,

OCO3HaBaTb OIIACHOCTb TOKCHYCCKOI'O HeﬁCTBHH Ha JKHUBBIC OPraHHU3MbI OHpe,I[eJ'IéHHBIX
OPraHn4YCCKuX BCUICCTB, IIOHUMAsA CMBICII ITOKA3aTCIIA HHK,

AHAJIM3UPOBATH I_IeJIeCOO6pa3HOCTB IMPUMCHCHUA OPraHu4CCKux BCIICCTB B
IIPOMBIIIJICHHOCTHU U B 6BITy C TOYKHU 3pCHUA COOTHOIICHUA PHUCK-I10JIb34a,

c(OpPMUPOBAHHOCTh YMEHUU: OCYIIECTBISATh LIEICHANPABICHHBI TIOUCK XUMUYECKOM
nH(boOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-HAy4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, HHTepHET W JApyrue), KpUTHYECKH aHATU3UPOBATH XUMHYECKYIO
nH(popMalnio, epepadbaTbiBaTh €€ U HCIOIb30BaTh B COOTBETCTBUH C TOCTaBICHHON ydeOHOU
3a7a4ei.

11 KJIIACC
HpC,Z[MeTHLIe PE3YJIbTAaTbl OCBOCHUA KypCa ((0611_[2151 1 HCOPraHUYCCKAaA XUMUS OTPAXKALOT:

C(bOpMI/IpOBaHHOCTB HpCHCTaBHCHHﬁI 0 MaTepuajibHOM CAMHCTBEC MHPpA, 3aKOHOMCPHOCTAX H
IMO03HABA€MOCTH SBIICHUM npupoabl, 0 MCCTC U 3HAUCHUH XUMHUU B CUCTEMC CCTCCTBCHHBIX HAYK U



e€¢ ponu B 00ecHeueHHH YCTOMYMBOTO pAa3BUTHS, B PEIICHHH MPOOJIEM 3KOJIOTUYECKOH,
SHEPreTUYECKOM W IUIIEBOM O€30MacCHOCTH, B Ppa3BUTHUM MEIULUHBI, CO3JAHUM HOBBIX
MaTepHalioOB,  HOBBIX  HMCTOYHHUKOB  SHEPruM, B  OOCCIEYEHHWH  PaAIMOHAIHHOTO
MIPUPOJIOTIOIIF30BAHUSA, B (POPMHUPOBAHUU MUPOBO33PECHUS U OOIICH KyIIbTYphI YEJIOBEKa, a TAKKE
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO M IIPHUPOTHON CPEAE;

BJIAJICHUE CUCTEMOW XUMHMYECKHMX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIIOJArarouiue
MOHATHS — XUMHYECKUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHASI 000JI0YKa aTOMa, S-
, p-, d-atomHBIC OpOWTaNHM, OCHOBHOE M BO30YKAEHHOE COCTOSIHHS aTOMa, THOpHIH3arivs
aTOMHBIX OpOHWTaJNe, HWOH, MOJEKYyJia, BaJ€HTHOCTb, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi pPeméTka, XUMUYECKas PEeakKius, PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANIEKTPOJIUTAYECKAST ~ JTUCCOIMAIUS, CTENEeHb JUCCOIMAIlMU, BOJIOPOJHBIM  TMOKa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUUYECKOMN
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOpHUsl DIEKTPOJUTHUUECKOU
qucconnanuu, nepuonnueckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHUSI MacChl BEIECTB,
3aKOH COXPAHEHHS M TPEBPALIECHUS YHEPTUU MPH XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIHNX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
MHPOBO33PECHUECKHE 3HAHUS, JISKAIIHNEe B OCHOBE MOHUMAHUS NMPUIYUHHOCTH M CHCTEMHOCTH
XUMUYECKUX SIBJICHUI; COBPEMEHHBIC TIPEICTABIICHUS O CTPOCHHUH BEIIeCTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM ¥ HAJIMOJICKYJSIPHOM YPOBHSX; MPEJCTABICHUS O MEXaHM3Max XHUMHYECKUX
peaKInii, TEPMOJMHAMUYIECKUX
Y KAHETHUYECKHX 3aKOHOMEPHOCTSIX MX MPOTEKAHMs, 0 XMMHUYECKOM PABHOBECHH, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEMax; (DaKTOJIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, IMOJIYYCHUH U
0€301acHOM HCIOJIb30BAaHUN BaKHEHUITUX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTETHHOCTH YeJIOBEKa, OOIMNX HAYYHBIX MPUHITAIIAX XUMHUUYECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHbIE MIPU3HAKU
MOHATHM, yCTaHABIMBATh UX  B3aMMOCBS3b, UCIOJIL30BAaTh COOTBETCTBYIOIIUE MOHATHS IpU
OTHMCAHWU HEOPraHUYECKUX BEIECTB U UX MPEBPAIICHHUIA;

c(OpPMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JJISI COCTaBJICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHUS OT/IEIHHBIX BEIIECTB;

C(I)OpMI/IpOBaHHOCTB YMCEHHA ONIPEACIIATh BAJICHTHOCTE U CTCIICHb OKUCJICHUSA XUMUYCCKUX
3JICMCHTOB B COCIUHCHMAX, BUJ XUMHYECKOM CBS3U (KOBaﬂeHTHaH, HOHHAas, MCTAIJINYCCKasd,
BO,Z[OpOI[HaH), THII KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPCTHOI'O BEHICCTBA,

C(bOpMI/IpOBaHHOCTB YMCHUA OOBACHATL 3aBUCHMOCTH CBOMCTB BCIICCTB OT BHAA
XUMHYECKOM CBS3U U THUIIA KpI/ICTaHHI/I‘IGCKOﬁ peH_IéTKI/I, OOMEHHBIH U ,I[OHOpHO-B.KI.ICHTOpHHfI
MCXaHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOMU CBA3U,

C(I)OpMI/IpOBaHHOCTB YMCHHﬁZ KJ'IaCCI/I(l)I/ILII/IpOBaTLZ HCOPraHNMYCCKUC BCHICCTBA II0 HUX
COCTaBy, XMMHYCCKUC PCAKIUU II0 PA3JIMYHBIM IIPpHU3HAKAM (‘{I/ICJIy U COCTaBy pCarupyromumux
BCIICCTB, TCILJIOBOMY 3(1)(1)eKTy peakuuu, HMU3MCHCHUIO CTEIIEHEW OKMCJICHHUS 9JICMCHTOB,
O6paTI/IMOCTI/I, Y4aCTURKO KaTajlu3aTropa U ):[pyrI/Ie); CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHA U
KpUTCPpUH I KJIaCCI/I(I)I/IKaI_II/II/I HN3y4YaCMBIX BCIICCTB U XUMHUUYCCKUX peaKuHﬁ;

C(OPMHUPOBAHHOCTh ~ YMEHHS PacKpbhlBaTb  CMBICT  IEpUoaWdeckoro  3akoHa [l
W. MenzeneeBa U JIEMOHCTPUPOBAaTH €ro CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKIIUY;



c(OPMHUPOBAHHOCTh YMEHHUU: XapaKTEPU30BATh JIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUYECKUX  JJIEMEHTOB  IIEPBOrO—4eTBEPTOro  nepuonoB  [lepmoaudeckoil  CUCTEMBI
JI.1. MenpaeneeBa, HCIONB3ysl IMOHATUS <«OHEPreTUYECKHE YPOBHU», «3HEPreTUYECKUE
HOJYPOBHM», «S-, P-, 0-aTOMHBIE OpOUTaIN», «OCHOBHOE W BO30YXIEHHOE DHEPreTUYCCKUEC
COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U
UX coeauHeHuM no nepuojam u rpynnam Ilepmommyeckoit cucremnr JI. M. Menneneesa,
BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTEPH30BAaTh (OMHUCHIBATh) OOIIIE XUMUIECKHE CBOIICTBA
BEILIECTB DPAa3IWYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHNE TI'€HETUYECKOW CBS3M MEXKIY
HCOPraHnM4CeCKUMHMU BCIICCTBAMH C IIOMOIILIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIUX XWUMHWYCCKUX
peakumii;

c(OpPMUPOBAHHOCTh YMEHHUS PAaCKPbIBATH CYIIHOCTh: OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii MOCPEACTBOM COCTABJIEHHS IEKTPOHHOTO OallaHCa TUX PEAKLMH; peakiuil HOHHOrO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpPaUIEHHBIX HOHHBIX YPAaBHEHM; peakiuii
TUIPOJIN3A; PEaKIUil KoMIiekcooOpa3oBaHus (Ha TNpUMEpe THIPOKCOKOMILIEKCOB LMHKA U
ATFOMUHUS);

c(OpPMUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKUX
peakuuii ¢ y4E€TOM HMX DSHEPreTHYECKUX XAPAKTEPHUCTHK, XapaKTEpP H3MEHEHUS CKOPOCTH
XMUMHUYECKON peakiuu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIIEeHUs
XMMHUYECKOTO PaBHOBECHS O] BIUSHUEM BHEIIHUX Bo3aeicTBul (mpunimn Jle [larense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh XUMHUUYECKHE PEaKIUH, JIekKAIIUEe B OCHOBE
MPOMBIIIJIEHHOTO TIOJMYYEHUs] CEPHOM KHUCJIOThI, aMMHakKa, OOlIMe HaydyHble MPUHIIHUIIBI
XMUMHUYECKUX TPOU3BOJACTB; LIEJIECOOOPAa3HOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOM 3HAaHUIN O METOJIaX HAyYHOTO MO3HAHMS SBJICHHM
MPHUPOIbI — HAOIOIEHNE, U3MEPEHKE, MOJICTMPOBAHNE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBII),
UCIOJIb3YeMBbIX B ©CTECTBEHHBIX  HAyKaX,  YMEHHS IPUMEHSTb 3TH  3HAHHUS  IpH
AKCIEPUMEHTAJILHOM UCCIIEJOBAHUM BEIIECTB U JJIs1 OOBACHEHUS XUMHUYECKHX SIBJICHMIA,
HMMEIOILIUX MECTO B NMPUPOJIE, TPAKTUUECKOHN JAEATEILHOCTH YEeJIOBEKA U B IOBCEHEBHON KU3HHU;

C(l)OpMI/IpOBaHHOCTB YMCHHS BBIABJIATH B3aMMOCBA3b XUMUYCCKUX 3HAHHMH C TIOHATHSAMU H
MNpEACTAaBJICHUAMU JPYIrUX CCTCCTBCHHO-HAYYHbBIX MPEAMCETOB  IJIA 0ojlee  0CO3HAHHOIO
IIOHUMAHHUA MATCPHAJIBHOT'O CANMHCTBA MHPA,

c(OpMUPOBAHHOCTh YMEHHUS MPOBOIUTH PACUETHI: C HCIOIH30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPAIMs»; MACChl BELIeCTBa WK 00bEMA ra3a 1no
M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM O00BEMY OJIHOTO M3 YYAaCTBYIOUIUX B pPEaKIUU
BEIIECTB; TEIJIOBOTO deKTa peaKkiuu; 3HaUeHUs BOJIOPOAHOTO MOKa3aTelsi paCTBOPOB KUCIIOT U
IIeJIoYeil C W3BECTHON CTEMEeHBbI0 AWCCOIMAlNuW; Macchl (00bEMa, KOIMYEeCTBAa BEIIECTBA)
MPOAYKTa pEaKlMH, €CId OJHO U3 UCXOJHBIX BELIECTB JaHO B BUJIE PACTBOpA C ONPEAEIEHHOM
MaccOBOM JI0JIeil pacCTBOPEHHOTO BEIIECTBA WU JIAHO B M30BITKE (MMEET MPUMECH ); TOTU BBIXO1a
MPOJIyKTa PeaKuu; 00BEMHBIX OTHOLIIEHUH ra30B;

C(bOpMI/IpOBaHHOCTB yMCHHﬁI CaMOCTOATCIIbHO IUIAHUPOBATL U MPOBOJIUTH XHMUYECKUMN
OKCIICPUMCHT (HpOBe,Z[eHI/IC peaKuHﬁ HOHHOI'O 06MCHa, MOATBCPKACHUC KAYCCTBCHHOI'O COCTaBa
HCOPraHNMYCCKUX BCUICCTB, ONPCACICHUC CPCAbl pACTBOPOB BCIICCTB C IMOMOIIBIO HHAUKATOPOB,
HU3YUCHUC BJIUAHUSA PaA3TIAYHBIX (I)aKTOpOB Ha CKOPOCTb XHMHUYECKOM pcaknun, pPCIICHUC



AKCIIEPUMEHTANIbHBIX 3a/au 1o TemaMm «Metamib» u «Hemertamib») ¢ coOmoieHreM MpaBuil
0e30macHOTO OOpaleHus C BEIECTBAMU U J1aO0OpaTOPHBIM 00OpyHAOBaHUEM, (OPMYIUPOBATH
LeNb HCCIENOBAaHUS, TPEICTABISATh B PAa3IMYHON (opMe pe3ylbTaThl AKCIEPUMEHTA,
AHAJIIM3UPOBATH U OICHHUBATL UX JOCTOBCPHOCTD,

c(OPMHUPOBAHHOCTh YMEHHIA: COOIOATh MIPABWIIA MOJIH30BAHKS XHUMHYECKON MOCYI0N H
nabopaTopHBIM 000PYIOBaHUEM, OOPAIIIEHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSMU 110
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUUECKHUX OIBITOB, IKOJIOTHYECKH 1[E€JI€CO00PA3HOTO MOBEACHUS
B OBITYy W TPYIOBOH IEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 3I0POBbS, OKpYXKAIOMICH
NPUPOAHON Cpelbl H JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh
TOKCHUYECKOr0 JICMCTBUA HA YKHUBBIE OPraHU3Mbl OIPEICIEHHBIX HEOPraHUYECKHX BEIIECTB,
noHumas cMbici nokazarens [TJIK;

chOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISITH IIEICHANPABICHHBI TMOUCK XUMUYECKOU
nH(popMallMy B pa3iMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4yHasl JUTepaTypa, CpelCcTBa
MaccoBoil uHGpopmanuu, WHTEepHET M Jpyrue), KpUTUYECKH aHAJIU3UPOBATH XMMHUYECKYIO
nHopMmaiuio, rnepepadaTbiBaTh €€ W MCIOJIB30BaTh B COOTBETCTBHH C TOCTABJIICHHOW Y4eOHOM
3a/1a4uen.



