Pa6ouasi nporpamMmma no yueOHOMY npeaMery « XUMMD)
(0a30BbIil YpOBEHD).

Pabouas mporpamMma mo ydueOHOMY mpeamery «Xumus» (0a30BbIii YPOBEHD)
(npenMeTHas 00J1acTh «EcTecTBeHHO-Hay4YHbIE IPEIMETHI ) (manee
COOTBETCTBEHHO — MporpamMmMa IO XHUMHH, XHMHS) BKJIOYAET MOSCHUTEIbHYIO
3aMUCKY, COJIEpKaHUE 00yUCHHUS], INTAHUPYEMBIE PE3YyJIbTAThl OCBOEHUSI TPOTPAMMBbI
0 XMMHUHU.

[TosicHuTeNbHAS 3alUCKa OTpa)KaeT OOIIME e U 3aJ]a4u U3YUCHUS] XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEINOCHIIOK K €€ U3YUEHUIO 00yJaroIIMMUCH,
MECTO B CTPYKTyp€ Y4eOHOro IJIaHa, a TaKXkKe MOJIX0Jbl K 0TOOpY collepKaHus, K
OMPENICICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB M K CTPYKTYpe TEMaTUYECKOro
TUTAaHUPOBAHMUS.

Conepxxanue OOY4YEHHUs] PACKPBIBAET COJCPKATENIbHbIC JMHUU, KOTOPHIC
npeiararoTes AJisi 00s13aTeIbHOTO U3YyUEHUS B KaXKIOM KJIaCCE Ha YPOBHE CPEHETO
oO1rero oOpa3oBaHusI.

[Inanupyemble pe3yiabTaTbl OCBOCHHUS MPOrpaMMbl MO XHUMHH BKJIIOYAIOT
JMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh NEPHOJI OOyUEHUsI Ha YPOBHE
cpeaHero o01ero 00pa3oBaHusl, a TAKXKE MPEIMETHbBIC JOCTHXKEHUSI 00yJaroerocs
3a Kbl T07] 00y4YeHUs.

[HosicuuTeIbHAS 3aNIMCKA.

[Iporpamma 1o XMMuM Ha YpOBHE CpeIHEr0 00111ero 00pazoBanus pazpaboTaHa
Ha  ocHoBe  @enepanbHOro  3akoHa  oT  29.12.2012 Ne  273-@3
«O06 oOpazoBanuu B Poccuiickoit ®epepanun», TpeboBaHuii K pe3ylbraram
OCBOCHHUSI OCHOBHOM  0Opa3oBaTEIbHONM  MPOTPpaMMbl  CPEIHETr0  OOIIero
oOpa3oBaHu, IPEACTABICHHBIX B denepaibHOM roCcyJ1apCTBEHHOM
oOpa3oBaTeILHOM CTaHIapTe cpeaHero oOmero ooOpa3oBaHus, C Y4ETOM
«Konuenuuu npenogaBaHusi yueOHOTo mpeaMeTa «XUMHs» B 00pa30BaTeNIbHBIX
OpraHu3ausiax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0111e00pa3oBaTe/ibHbIe MPOTrpaMMbl» W OCHOBHBIX MOJIOKEHUN deaepanbHOl

MpOrpaMMbl BOCITUTAHHS.



OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1ielt crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yuebHoro npeameta «Xumus» 17151 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTAaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

B cOOTBETCTBUU C TaHHBIMU MOJIOKEHUSIMU TIpOrpamMma Mo Xumuu (0a30BbIi
YPOBEHb) Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHNUS:

yCTaHaBJIMBaeT o00s3aTebHOEC (MHBAPUAHTHOE) MPEAMETHOE COJEp>KaHue,
OTIpEJIEIISIET KOJMYECTBEHHBIE M KAYECTBEHHBIE €r0 XapaKTEPUCTHUKU Ha KaXKIOM
dTame U3Y4YCHHUS TMpeaAMeTa, NpeaycMaTpHBAeT NPHHIMIBI CTPYKTYPHPOBAHUS
COJIep KaHUsl U pacIpe/iesieHrs ero Mo KjaccaM, OCHOBHBIM paszjiellaM U TeMaMm
Kypca;

NaéT MpUMEPHOE paciipeieiieHue Y4eOHbIX YaCOB M0 TEMATHYECKUM pa3jiesiaM,
PEKOMEHIyeT MPUMEPHYIO MOCIEN0BATEILHOCTh U3YUCHHS OT/IETBHBIX TEM Kypca
C y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3CH, JOTUKH Y4eOHOTO
mpoIiecca, BO3pacTHBIX 0coOeHHOCTeH oOydaromuxcs 10—11 kimaccos;

JNaéT METOJIMUECKYI0 MHTEPHPETAIUIO 1IeJIel U3ydeHusl mpeaMeTa Ha YPOBHE
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpeAaHero oOiiero o0pa3oBaHus,
coJiep KaTeIbHON XapaKTEPUCTUKH ITAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM
o0paszoBaTeILHON MpOrpaMMbl CpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIX,
METaINpeMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIBHON
JeSATeTLHOCTH YUCHHUKA TI0 OCBOSHUIO cojiepKanus mpeameTa. [1o BceM Ha3BaHHBIM
MO3UIIMSIM B MPOTPaMMe MO0 XUMUM COOJIOJICHA MPEEeMCTBEHHOCTD ¢ (heliepanbHON
pabodeil mporpaMMol OCHOBHOT'O oOIero oOpa3zoBaHusi 1Mo Xumuu (s 8—9
KJIACCOB 00pa30BaTENbHBIX OpraHu3aluii, 0a30BbI YPOBEHB)'

[Iporpamma 1Mo XWUMHUU SIBJISIETCS OPUEHTHUPOM IS COCTaBIICHHUS pPabOYHMX
mporpamMM, aBTOPbI ~ KOTOPBIX  MOTYT  MPEUIOKUTH CBOM  TMOAXOA K
CTPYKTYPUPOBAHUIO M TOCJIEAOBATEILHOCTH M3Yy4YE€HHUS Y4eOHOTO maTepuania, a

TaKkKe CBOE BHJCHHE OTHOCHUTEIHLHO BO3MOXKHOCTH BBIOOpa BapHaTUBHOMU



COCTABJISIIONICH  COAepKaHUsl TMpeaMeTa JOMOJHUTENbHO K  00s3aTeabHOU
(MHBapHaHTHOM) YaCTH €T0 COJEPIKAHMUS.

XuMu4eckoe 00pa3oBaHHE, MOJy4aeMO€ BBITYCKHUKAMU CPEIHEU IIKOJIBI,
SBJISIETCSI HEOTHEMJIEMOM YaCThIO UX 00pa3oBaHHOCTH. OHO CITY>KUT 3aBEPUIAIOIIUM
ATAllOM peaJM3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
IIEHHOCTEW, MPUCYIIMX LEIOCTHON CHUCTEME XUMHUYECKOro o0pa3oBaHUs. ITH
IEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB IPUPOABI, (HOPMUPOBAHMS MUPOBO33PEHUS
U 00IIeH KyJIbTyphl UEJIOBEKa, a TAKKE IKOJIOTHYECKH 00OCHOBAHHOTO OTHOILICHUS
K CBOEMY 37I0pOBbIO U MPUPOIHON cpere. Peanusyercs xumuieckoe oOpa3zoBaHue
oOyuJaroluxcst Ha YpOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Yy4EOHOTO
npeaMera «XHMHS», COJIEPKAHWE M TNOCTPOECHHE KOTOPOIO OIpPENEIEHbl B
IporpaMMe 1o XMMHHU ¢ YIETOM crieln (KU HayKU XUMUH, €€ 3HAYEHUS B [IO3HAHUU
IPUPOABI U B MAaTEPUAIILHOM KU3HHU OOLIECTBA, a TAKXKE C YUYETOM OOIIMX LENed U
IIPUHLAIOB, XapAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pazoBanusi B Poccuiickoit ®epepanuu. Tak, Hanpumep, mpH
(bOpMHpPOBAaHUHU COACPKAHUS MTPEAMETA « XUMHUS» YUTEHBI CIEIYIOLUIUE TTOJI0KEHUS
o crienuuKe U 3HAYCHUN HAyKU XUMUHU.

XUMHSI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HMIpPaeT OcoOyr poJib
B COBPEMEHHOMW IIMBWJIM3ALMHU, B CO3JJaHUM HOBOW 0a3bl MaTEpUAIIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHUE PALMOHAILHOTO HAyYHOTO MBIILICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTABIECHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYETCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU NPUMEHEHHS.

TecHO B3aMMOAECUCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMM, XMMUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HallpaBJIEHA Ha pEIICHUE
rJI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,

DHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3I0POBbSI.



B coorBercTBUM ¢ OOUIMMHU LENSMU M TPUHIUIAMU CPEIHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3YYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOHKCHHUS
0o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTraBnsomMHA  npeaMeTa  «XuMUs»  SBISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHHWM MO HEOPraHWYECKOW XMMHUH (C BKIIOYEHHWEM 3HAaHUM U3 00IIeld XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» U «OOmias
U HeOpraHuyeckas Xumus» chopMHpOBaHA B MPOrpaMMme MO XMMHH HAa OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBa
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUHU BenlecTB. CBeeHns 00 U3ydyaeMbIX B Kypce BeIlecTBax
JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lon HOBBIM yIJIOM 3peHus B TnpeaMere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HU3YyYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U

XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas



XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o01IaroMIeH 10 0OBICHSIONIEH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUMN O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NPHUMEHEHWH, a TaKXKE O XMMHUYECKHX DPEAKIUAX, WX CYITHOCTH
U 3aKOHOMEPHOCTSIX MpoTeKkaHus jAomnonHsercs B kKypcax 10 m 11 ximaccoB
JIEMEHTaMH  COJIEP)KaHMsI, WMCIOIIMMH KYJIbTYPOJIOTHYECKAN W TPUKIATHON
XapakTep. TU 3HaHUS CIIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3H XUMUU C IPYTUMU
HayKaMHU, PACKpbIBAIOT €€ POJib B TO3HABATEILHON U MPAKTHUUECKOU eI TeIbHOCTH
YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAaHWIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B
00JIaCTH TEOPUU U TPAKTUYECKUX MPUIIOKEHUM XUMHHU, MOMOTAIOT BBIMTYCKHUKY
OPHUEHTHUPOBATHLCS B OOIIECTBEHHO W JUMYHOCTHO 3HAYMMBIX TPOOJIEMax, CBA3aHHBIX
C XUMHEH, KPUTHYECKH OCMBICIIMBATh HHPOPMAIUIO W TPUMEHATh €€ I
MOTIOJTHEHUSI 3HAHWM, PEIIEHUS WHTEJUICKTYaIbHBIX M JKCHEPUMEHTATbHBIX
WCCIIEMOBATENbCKUX 3a7a4. B 1enomM coaepikanue ydeOHOTO MpeaMeTa « XUMUS
JTAHHOTO YPOBHS M3Y4Y€HHUs OPHUEHTHPOBAHO Ha (OPMHUPOBAHUE y OOYUaIOIIUXCS
MHPOBO33PEHYECKON OCHOBBI JISI MIOHUMaHHS (PUIOCO(CKUX HIEH, TaKUX Kak:
MaTepUabHOEC  €AWHCTBO  HEOPraHWYECKOTO W OPTaHMYeCKOro  MHpa,
0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, IMO3HABAEMOCTh
MPUPOIHBIX SBICHUN ITyTEM OKCIIEPUMEHTAa W PEHICHUS MPOTUBOPEUYHA MEXKITY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIH XUMUU B
pEIIeHUH  DKOJIOTMYECKMX  TMpobiieM, a Takke TmpoljemM  cOepexeHus
DHEPTEeTUYECKUX PECYPCOB, CBHIPHS, CO3aHMS HOBBIX TEXHOJIOTHI ¥ MaTepUAJIOB.

B rmane pemeHuss 3amad  BOCMUTAHUSA, Pa3BUTHS U COIMAIM3AIUU
OOyYaroIMXcss TPHHITBIC TPOTPAMMON IO XUMHU IOIXOIbI K OIPEACIICHUIO
CollepKaHUsl M TIIOCTPOCHUS TMpeAMeTa MpeaycMaTpuBaloT (OPMHpPOBAHUE Y
OOyYarOIINXCS YHUBEPCAIBHBIX YUCOHBIX JEHCTBUN, UMEIONUX 0a30BOE 3HAUCHHE
JUTSL Pa3JIMYHBIX BHUOB JACATCIBHOCTH: PEIICHUS MpoOJeM, TOWCKAa, aHajau3a U

00paboTku nHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM



U HCCIEN0BATENbCKON AEATEIbHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B IO3HAHUU
XUMUMU.

B nmnpakTtuke mnpenojaBaHusi XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa30oBaHus TaKk U Ha YPOBHE CpeHEro olIero oopa3oBaHus, Ipu ONpeaeIeHUH
COAEPKATEIIBHON XapaKTEPUCTUKU LEJIIEM W3YyYCHHUs IMPEIAMETa HANpPaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHu3HAETCS (POpMUpPOBAaHUE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
C Meroau4eckor TOYKHM 3pPEHUSI TaKOM MOJXOJ K ONPEIEIICHHUIO LIEJIEH W3ydYeHHs
IIPEIMETA SIBJISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LEIAMU M3YYCHHUS NpEaMETa
«XuMus» HA YPOBHE CpeTHEro 0011ero 00pa3oBaHus Ha 0a30BOM YPOBHE SIBIISIIOTCS:

dbopMUpOBaHUE  CHUCTEMbl XMMHUYECKMX  3HAHUN  KakK  BaKHeEUIIei
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpPA, B OCHOBE KOTOPOMW JIEXkKAT
KJIFOUEBbIC TIOHSTHS, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHE S3bIKA
HAayKH, YCBOCHHE U TMOHMUMAHUE CYHUIHOCTH JIOCTYIHBIX  00O0OIICHUMN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPUEH HUX Pa3BUTHUS WU
CTaHOBJICHUSI;

dbopMuUpOBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEI[ECTB M XUMHUYECKHX pPEaKluid, HEOOXOIUMBIX [JIsi MPUOOPETEHUS YMEHUM
OPUEHTHUPOBATHCSI B MUPE BEHIECTB U XMUMUYECKUX SIBICHUM, UMEIOIIUX MECTO B
IIPUPOJE, B PAKTUYECKOW U OBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUW U CHOCOOOB JESATEIHLHOCTH, CBA3aHHBIX C HAOIIOICHHUEM
U 00BSICHEHUEM XHMHYECKOTO DKCIIEPUMEHTa, COOJIIOICHUEM TIPpaBUil 0€301MacHOTo
oOpalleHusl ¢ BEIECTBAMM.

Hapsiny ¢ aTuM coaepxareibHas XapaKTEPUCTUKA LeJIe U 3a7ad U3yYEHUs
npeaMeTra B [porpaMMe 10 XMMHUM  YTOYHEHA U CKOPPEKTHUPOBAHA
B COOTBETCTBHM C HOBBIMH TPUOPUTETAMH B CHUCTEME OOIIET0 CPEIHETO
oOpazoBanus. CerojgHs B TpenojaBaHUM XUMHUHM B OOJIbIIECH CTENEHU OTHAETCS

MPENOYTeHUE MPaKTUUYECKOM KOMITOHEHTE cojiep>KaHus oOy4JeHus,



OpPUEHTHPOBAHHON HA MOATOTOBKY BBIMYCKHMKA IIKOJIbI, BJIAJACIOIIEr0 HE HA0OpOM
3HaHUHU, a (PyHKIHMOHAJIBHOM T'PAMOTHOCTBIO, TO €CThb CIIOCOOAMU M YMEHUSIMHU
aAKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU ISl PEILICHUS
IIPaKTUYECKUX 3a]a4.

B aT0M CBSI3M Npy M3y4eHHU NpeaMeTa «XXUMUsD» JOMUHUPYIOLIEe 3HAYCHUE
pUOOPETAIOT TAKKUE LETU U 3a7a4l, Kak:

ajanrtanus o0y4yaroumxcss K YCIOBHUSIM JUHAMMYHO Pa3BHUBAIOILEIOCS MUPA,
dbopMupoBaHHE  UHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATUIO IPaMOTHBIX
pelIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsiX, CBA3AHHBIX C BEILIECTBAMHU U UX
PUMEHEHUEM;

dopMupoBaHHEe y OOYYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISI PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOUMBIX JJIs IPUOOPETEHNUS ONBITA IEATENBHOCTH, KOTOPasi 3aHUMAaET BaXKHOE
MECTO B IMO3HAHWU XHMHH, & TAaKXe JJII OLUEHKH C MO3ULUN 3KOJOTHYECKOU
0€30I1aCHOCTH XapaKTepa BIUSHUS BEILIECTB U XUMHUUECKHX [TPOLIECCOB HA OPraHU3M
YeJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO CO/IepKAHMS;

(bopMHpOBaHUE U Pa3BUTUE Y OOYHAIOIIMXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILUICHUS], HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHWU U NPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTaHHE Yy OOydalmuxcs YOeKIEHHOCTH B T'yMaHUCTUYECKOM
HAIpPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM

PAaMOHAJIBHOTO IIPUPOAOIIOJIB30BAHMA, ITOIIOJIHCHUA SHCPICTUICCKUX PCCYPCOB U



COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUU ISl TPUHSTUS TPAMOTHBIX pEUICHUNU B
CUTYaIIHUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

[lenn w 3agaud M3ydeHHs] OpeaMeTa «XHUMHUS» MOJYYHIIA MOAPOOHYIO
METOJAMYECKYIO MHTEepIpeTario B pa3aene «limanupyemplie pe3ynbTaTbl OCBOCHUS
pOrpaMMbl M0 XUMHUKY», OJarofaps yeMy 0oOecrnedeHO YE€TKOE IMPEACTABICHHUE O
TOM, Kakh€ 3HaHWAd M YMEHUS HUMEIT NpsSIMOE€ OTHOLIEHWE K peanu3aluuu
KOHKPETHOM IIeJIH.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB IpeaIMETHON 00nacTu «EcTecTBEHHO-HAay4YHbIE
PEAMETBD.

OO1ee YuCIO YacoB, PEKOMEHIOBAHHBIX I U3YUYEHUs XUMUU - 68 4acoB: B
10 xmacce — 34 gaca (1 gac B Heaeno), B 11 kmacce - 34 gaca (1 gac B Heemio).

Conep:xanue o0yyenusi B 10 kiacce.

Oprannueckast XuMusl.

(Kypcusom B TeKCTE BBIJCIICHBI JIEMCHTHI COJICP)KaHUs YIeOHOT0 MaTepuania,
KOTOpbIE W3YYalOTCSl B O3HAKOMHUTEJIBHOM IUIaHE M HE BKIIIOYAIOTCA B COCTaB
npeaMeTHbIX pe3yabTaToB ocBoeHust OOIT COO Ha 6a30BOM ypOBHE).

Teopernyeckne OCHOBBI OPraHUYECKON XUMUHU.

[Ipeamer opranuyeckoil XUMHH: €€ BOZHMKHOBEHHUE, Pa3BUTHE M 3HAYEHUE
B MOJYYEHUHU HOBBIX BEIIECTB M MarepHayioB. Teopusi CTpPOCHHS] OpraHUYECKUX
coenunenuii A.M. BytnepoBa, e€ ocHOBHbIE no0KeHusA. CTPYKTYpHBIE (DOPMYITBI
OpraHM4eckux BemiecTB. ['omonorus, wu3zoMepus. XHUMHYECKas CBS3b B
OpTraHUYECKUX COCITMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccuukaluy OpraHMYeCKUX BelecTB. HomeHkaTypa
OpraHUYeCKUX COEAMHEHUN (CHUCTeMaThuyeckas) W TpPUBHAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEepUMEHTAIbHbIE METOJbl HM3Y4YEHHUS BEIIECTB W MX IMPEBpaIlCHUI:

O3HAKOMJICHHUC C O6p&3HaMI/I OpPraHUYCCKHUX BCIICCTB U MaTCpHaJlaMHi Ha X OCHOBC,



MOJIEJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJEHWE M OINHCaHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHuM (IUIaBJIieHNE, OOYTIMBAHUE U TOPEHUE).

YTI1€eBOI0POIBI.

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJOIMYECKHMH psa. MeraH W 3TaH —
IpOCTEHIIMe MPEACTaBUTENN alKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakuuy 3aMEIIeHUs M TOPEHMsI), HAaXOXKIEHHE B MPUPOAE, MOIyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTHYECKUIN psAd. DTWIECH U IPOIMIECH —
IpOCTEHIINE NPEACTaBUTENN AJKEHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHUS, TAJOTC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJIMMEPU3ALINHN ), TIOJTYYEHUE U TPUMEHEHUE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyragueH-1,3: cTpoeHue, Ba)KHEHIIME
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psill. AILIETHIICH
— MpPOCTEHIINKA MNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (DU3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEaklUMH TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJyYEHUE U TPUMEHEHHE.

Apenbl. benson: cocras, cTpoeHue, (pusMueckue U XMMHUYECKHUE CBOMCTBa
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOIyYEHUE U NPUMEHEHUE. Tomyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOIyYeHue u npumereHue. TOKCUIHOCTb apEHOB.
['eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIUMHA K Pa3INYHBIM
KJIaccam.

IIpuponHble MCTOYHMKM YIVIEBOXOPOAOB. lIpupoaHsii ra3 u mnomyTHbIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaaUTUYECKHil), mnuposu3. I[IpoaykTsl
nepepadoTKu HEePTU,MX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi

yroJib U IPOAYKTHI €r0 MepepadoTKH.



OKCIEpUMEHTAIbHBIE METOABl M3Y4YEHUs BEIIECTB M WX MPEBPAILCHUI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M TaJOr€HONPOU3BOIHBIX,
MPOBEICHHUE MPAKTUUECKOU pabOThI: MOMyUYEeHUE STUJICHA U U3yUYEHUE €r0 CBOMCTB.

Pacuérnslie 3anaun.

BbluncieHdss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEUIECTB HIIM MPOAYKTOB PEAKIIUN).

Kucnopoaconepxamue OpraHMi4ecKue COEIUHEHHS.

[IpenenbHbIE OJHOATOMHBIE CIHUPTBI. METAaHONI M 3TaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUMM C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BonopoaHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHbl€ CIUPTHI. DTUIIEHTIIMKOJb U MIUIEPUH: CTPOEHUE, (PU3NUYECKUE
U XUMHYECKHE CBOWCTBAa (B3aMMOJCICTBHE CO IIEJIOYHBIMU METalaMH,
KAueCTBEHHAs] peakluus Ha MHOTOAaTOMHBbIE CHUpThI). JlelicTBME Ha OpraHusm
yesioBeKa. [I[puMeHenne ruieprHa U STUICHTIIUKOJIS.

deHol: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerunpl U Kemowsl. DOpManpIETHUI, ALETAIBICTHA:  CTPOCHHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBJIIEHUS,
KAUECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U IPUMEHEHUE.

Ayemon: cmpoenue, @u3suueckue u Xxumuueckue ceolcmea (peaxyuu
OKUCTIeHUSl U 80CCMAHOBIEHUS), NOIYyUeHUe U NpUMeHeHUe.

OHOOCHOBHBIE MpeieTbHbIe KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHAas
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME s
KJIacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBHE.

Crnosxable 3(pUphI KaK MPOU3BOIHBIC KAPOOHOBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX



s¢upoB. Kupsl. I'maponus xupos. IIpumeHnenue >xupoB. buonoruueckas poib
KUPOB.

YTIIeBobI: COCTAB, KJIaCCU(PHUKAIMS YTIIEBOIOB (MOHO-, M- M TIOJINCAXaPHIBI ).
['moko3a — mpocTedmmii MoHocaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI,
bu3nyecKrue W XUMHUYSCKHE CBOMCTBA (B3amMoaeiicTBrue ¢ ruapokcuaoM meau(ll),
OKHCIICHHE aMMHUAyHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHUE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, MIPUMEHEHHUE, OMOIOTrHYecKast poJib.
®dortocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Caxapo3za — npedcmasumeinb OUCAXapuoos, 2UOPOIU3, HAXOHCOEHUE 8 NPUPOOe
U npuMeHeHue.

Kpaxman u uesmmono3a Kak OpUpofHble mnojauMepbl. CTpoeHue Kpaxmalia
U 1eoo3bl. Pu3nyueckre M XHMHYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAS PEAKIIUSI C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEBpaIlCHUI:
POBE/ICHUE, HAOJIIOJICHHE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugom Meau(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aummoneicTBHEe Kkpaxmana C HOJIOM),
MIPOBENICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIIUM ).

A30TcozieprKalliie OPraHun4ecKue COeTUHEHUSI.

Amunvl. Memunamun u aHuaun: cocmae, cmpoeHnue, (ouzuieckue u Xumuieckue
ceolicmea (copenue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTHI Kak aM(oTepHbie opraHuyeckue coeauHeHus. dOusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuimHa). buonorudeckoe

3HAa4YCHHUEC aMHUWHOKHUCIIOT. HCHTI/II[I)I.



benku kak OpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHusa. [lepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALs, KAYECTBEHHBIE PEAKIIMU HA OCIIKH.

OKCIEpUMEHTAIbHBIE METOABl M3YYEHHs BEIIECTB W WX MPEBPAILCHUMN:
HAOJI0/ICHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATyparusi OEIKOB MpU
HarpeBaHUM, IBETHHIC PEaKLUU OEITKOB.

BBICOKOMOJIEKYJIIpHBIE COEUHEHUS.

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALNH, CPEIHSS MOJEKYIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHMH —
MOJIMMEPHU3ALMS Y TTOJIMKOHAEHCALIHS.

IInacmmaccol (norusmunien, noIunponuieHt, NOIUSUHUIXIIOPUO, NOJUCTIUPOIL).
Hamypanvnoiti u cunmemuueckue xayyyku (6ymaouenogulil, Xa10pONpPeHO8bll
U  usonpeHoswvlil). Bonoxna: uamypanvhvie  (XI0NOK,  wiepcmv,  WENK),
UCKYCCMBeHHble (ayemamHoe B0JI0KHO, BUCK03a), CuHmemuyeckue (KanpoH u
JIABCAH,).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BELIECTB M HUX IPEBpAIICHUIL:
O3HAaKOMJIEHUE C 00pa3liaMy MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanuss MeXnpeaMETHBIX CBSI3€d MPHU U3YYEHUH OPraHUYECKOW XHMHUHU
B 10 kjacce ocCyulIlecTBIsSETCS 4epe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTAEIIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAayUHbIE MOHATHS: SIBICHUE, HAYYHbIN (pakT, TUIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KjIacCUu(PUKaIlus, NepUuOAUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIUPOBAHUE.

@®usuka: Marepus, DOHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJa,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE

BCIICCTBA, (I)I/I3I/I‘—IGCKI/IG BCIIMYMHBI U CIMHUIIBI UX U3MCPCHUA.



buonorus: kinerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (O€NIKH, YIJIEBOJbI, KHUPBHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPObI, MOJE3HbIE UCKOMAEMbIe, TOILIMBO,
peCypCHI.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparbl, MaTepUAJIbl U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

Cooeporcanue odyuenus 6 11 knacce.

OO11as 1 HeOpraHuveckasi XuMUs.

(Kypcusom B TEKCTE BBIJEIEHBI 3JIEMEHTHI COAEpKaHNs y4eOHOro MaTepuarna,
KOTOpBIE H3Y4alOTCsd B O3HAKOMMTEIIBHOM IUIAHE M HE BKIIOYAIOTCS B COCTAaB
npeaMeTHbIX pe3yiabTaToB ocBoeHHust OOIT COO Ha 6a30BOM ypOBHE).

Teopernueckre OCHOBBI XUMHH.

XuMu4eckui aneMeHT. AToM. S1apo aToMa, U30TOomnbl. DJIEKTPOHHAs 000I0YKa.
DHepreTUYeckre YpOBHU, MOAYPOBHU. ATOMHBIE opOUTaNH, S-, P-, 0- SJIEMEHTHI.
OcoOeHHOCTH pachpe/iesieHusl JIEKTPOHOB MO OpOMTAIsIM B aToOMax 3JIEMEHTOB
NEPBBIX YETBHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLlHsi aTOMOB.

[lepnognuecknil 3akoH U llepuonnueckas cucremMa XMMHYECKHUX DJIEMEHTOB
JA.N. Menneneea. CBs3b NMEPUOAMYECKOrO 3aKOHAa W Ilepuoamveckoll CHUCTEMBI
XUMH4YeCKux dneMeHToB [[.M. MeHneneeBa ¢ COBPEMEHHOW TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyHlaM M IEpPUOJaM.
3Ha4YeHue NMEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIBl XUMHYECKOW CBS3U
(koBaJIeHTHasi HEMOJsipHas W TOJSpHAsl, UOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO  CTPOEHHS.  3aKOH



MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O muMCHEPCHBIX cUCTEMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCAMHEHNN. Howmenxknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknms.  Knaccupukarmuss — XUMUYECKUX — pEakmuid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPYU XUMAYECKUX PEAKLIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (pakTopoB. OOpaTnMbIe
peakuuu. XuMHUYEeCKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHUE
xuMHA4deckoro paBHoBecus. [Ipunnun Jle [llaTense.

Dnektponutuyeckas guccouuanusi. CHibHbIE U ciladble 3JeKTpoiuThl. Cpena
BOJHBIX pAacTBOPOB BEIECTB: KHUCIas, HEWUTpaibHasd, LuenoudHas. [lowamue o
6000opoornom noxaszamene (PH) pacmeopa. Peakumu monHoro oobmena. [ uoponus
HeOpeaHu4ecKux u Op2aHuyeckKux 6euecms.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu. [lonamue 06 21exmponuse
pacniaeos u pacmeopos coneu. lIpumenenue snekmpoausa.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BELIECTB M WX IPEBPALICHUIL:
neMoHcTpauust Taonun  «llepuoanueckas cucteMa XHMMHYECKHX JJIEMEHTOB
J.. MenneneeBa», u3yueHue Mojieliedl KPUCTAIUIMYECKUX PEIIETOK, Habt0IeHe
U ONHUCaHHE JEMOHCTPAalMOHHBIX U JAOOPATOPHBIX OIBITOB (pa3yioKEeHUE
MIEPOKCHIA BOJAOPOAA B TMPUCYTCTBUM KaTaau3aTopa, OIPEIEICHUE CPEabl
PacTBOPOB BELIECTB € MOMOIIBI YHUBEPCAIBHOIO HHAUKATOPA, PEAKLIUA NOHHOTO
oOMeHa), MpOBEJICHUE MPAKTUUECKON paboThl «BnusiHue pa3znuuHbX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOW PEAKLIAW.

PacuérHble 3anaumn.

Pacy€tel 10 ypaBHEHUSAM XHUMHYECKUX pPEakUuMi, B TOM YHCIE

TCPMOXHUMHUYICCKUC paC‘-IéTBI, paC‘—IéTBI C UCIIOJIb30BAaHHUECM IIOHATHA «MaCCOBas O0JIA



BEILIECTBAY.

Paznen 2. Heopranuueckas XuMus.

Hemeramner.  [lonmoxenne HemeramioB B llepuonnueckoir  cucreme
xumudeckux sneMeHToB .M. MeHneneeBa U OCOOEHHOCTH CTPOCHHSI aTOMOB.
du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpOJa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOWCTBA BAKHEUINUX HEMETAJUIOB (TalOT€HOB, CEphbl, a30Ta,
dochopa, yrmepoma W KpeMHHS) M WX  COCOWHEHUUA  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. [lonoxkenne MeraimoB B [lepronnueckonl cucTeMe XHMHYECKHAX
anemeHToB [[.W. MennaeneeBa. OcoOEHHOCTH CTPOCHHS SJIEKTPOHHBIX O0O0JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAIPSIKEHU METAJIOB.

XWUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUH, Kajaui, KaJblIHH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO61mue crnocoObl MOIYYeHUS] METAIIIOB. Memannypeus. Koppo3us memannos.
Cnocobul 3auumel om Koppo3uu. B TOM 4ducie B yacTu: [IpuMeHeHne MeTanioB B
OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB W MX MPEBPAILICHUI:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAILHBIX 3a/]a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHHUS C PACTBOpaMU
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKI[MU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

PacuéTtel mMaccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.

XUMUS U )KU3Hb.



Ponp xuMum B o0ecriedeHUH 3KOJIOTHYECKOM, SHEPreTUYECKOW W MUIIEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBienus 06 OOIIMX HAYYHBIX MPUHITAIIAX MPOMBIIIIICHHOTO MOJyYeHUS
Ba)KHEUIINX BEIIESCTB.

UenoBek B MHUpPE BEIIECTB W MAaTEPUANIOB: BAKHEWIIHNE CTPOUTEIbHbBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MaTepHajabl, KpacKh, CTEKJIO, KepaMHKa,
MaTepUasbl s 3JNEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MHUHEPAJIbHbBIC
yao0peHus.

XuMusag MU 30POBbE YEJIOBEKA: IPABHWJIA MCIIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEITHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MEXINpPEAMETHBIX  CBSI3¢M NpU  W3yYeHHH  0OOmer wu
HEOpraHU4ecKol XUMHUM B 11 Kjacce oCyIIecTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMHU JJIS1 OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAy4HbIM (DaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccudukaius, T[epUOJUYHOCTh, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuKa: MaTepus, YHEPrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKU YPOBEHb, BENIECTBO, TEJIIO,
00BbEM, arperaTHOE COCTOSIHHE BEIICCTBA, (PM3UYCCKHE BEIIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buomorus:  kimerka, OpraHu3M, OJKOocHCcTeMma, Owocdepa, Makpo- U
MHUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPObI, MOJE3HbIE MCKOMAeMbIe, TOILIMBO,
PECYPCHL.

TexHomorusi: XUMUYECKass MPOMBIIIICHHOCTh, METAJUTYPIrus, MPOWU3BOJCTBO

CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03I1CTBEHHOC IIPpOU3BOACTBO, IIMIICBAs



IPOMBIIIIEHHOCTh,  (papMalleBTUYECKas  HPOMBIIIJIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpernapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

Ilnanupyemsie pe3yJabTaTbl OCBOCHHS IIPOrPaAMMBbI 110 XUMHUH HA YPOBHE

cpeaHero o0uero oOpa3oBaHusi.

®denepanbHblii TOCYIAPCTBEHHBI 00pAa30BaTENbHBIA CTAHIAPT CPEAHETO
obmero oOpa3oBaHMsl YCTaHAaBIMBAeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHMUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HaydHo-meToauueckold OCHOBOM — AJis
pa3paboTKu IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBUH € CHUCTEMHO-IEATEIBHOCTHBIM IIOAXOIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUHCKON TIpakJaHCKOM HMIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMXCSi PYKOBOJCTBOBATbCSI B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHMS IpeaMeTa «XHMHS» JAOCTUTAIOTCA
B C€IMHCTBE YYeOHOM M BOCHUTATEIbHOW JESITEIbBHOCTH B COOTBETCTBUU
C I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
HEHHOCTSMHU U HJeajaMH POCCUHUCKOIO I'pa)XIaHCKOro OOLIECTBA, MPUHATHIMU B
oOLIECTBE HOPMaMu W TpaBWJIAMU TOBEJIEHHUS, CIOCOOCTBYIOIIMMH IpOIEccam

CaMOIIO3HaHMuA, CaMOpa3BUTUA HW  HPABCTBCHHOI'O  CTAHOBJICHHA  JIMYHOCTH



o0y4Jarommxcs.

JINYHOCTHBIC PE3YNBTaTBl OCBOCHUS IMpeAaMeTa «XUMHUS»  OTPaXKaroT
c(OPMHPOBAHHOCTh OTBITA TO3HABATEILHOW MW TPAKTUYECKON JCSITEIBHOCTH
oOy4JaroIMXxcs M0 peaju3alyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTH:

1) rpax1aHCKOTO BOCIIUTAHUS:

OCO3HAHMS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIHOHHBIX IPaB U 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSIKY;

MPEACTABIICHUS O COIMANIBHBIX HOPMax M IMpaBHWIaX MEXITMIHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOU TBOPUYECKOM JICSITEIIbHOCTH MPU CO3TaHUH YISOHBIX
MIPOCKTOB, PEIICHUHU YICOHBIX U TTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYCCKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPHHWMAaTh MOTHBBI, HaMEPEHHS, JIOTHKY U
apTyYMEHTBI JPYTUX IIPH aHATIU3€ PA3IMYHBIX BUJIOB YICOHOM IEITEIHHOCTH;

2) TaTPUOTHYECKOTO BOCITUTAHU:

[IEHHOCTHOTO OTHOIICHUS K HCTOPHYECKOMY M HaydYHOMY HaCIICIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHUS K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPHUH M IMPAKTHYECCKOTO
MPUMCHEHUSI XMMHUH, OCO3HAHUS TOTO, YTO JOCTI)KCHHS HAyKH €CTh Pe3yibTaT
JUTMTCIIBHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOT'O TPYy/1a YYEHBIX M MPAKTHUKOB,;

HWHTEpeca U MO3HABATEIbHBIX MOTUBOB B TIOJIYYSCHUH U MOCIICIYIONIEM aHAIU3e
uH(OPMAITUH O MTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XMMUM;

3) NIyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPaBCTBEHHOT'O CO3HAHMUS, STHYCCKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyAIlUH, CBI3aHHBIC C XUMHUYECKHUMHU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUCHTHPYSICh Ha MOPaIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

T'OTOBHOCTH OLCHHBATH CBOE MMOBCACHNUC W ITOCTYIIKHM CBOHX TOBapI/IHleﬁ C



MO3UIIMKA HPABCTBCHHBIX M TIPABOBBIX HOPM M OCO3HAHWE IOCIICICTBHHA 3THUX
MTOCTYIIKOB;

4) hopMHUpOBaHHS KYIbTYPHI 3I0POBB:

MOHUMAaHUs IICHHOCTEH 370pOBOT0 W  0E€30MacHOro o0Opas3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
TICUXUYECKOMY 3JI0POBBIO;

coOoicHUsT TpaBmwil 0€30MacHOro oOpallieHuss ¢ BelecCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHUMAaHUs IIEHHOCTH TMPaBWJI HHIWBHIYAIbHOTO M  KOJUICKTHBHOTO
0€301acHOT0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIICJICTBUNA W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS
AJIKOTOJIsI, HAPKOTHUKOB, KYPCHUS);

5) Tpy10BOTO BOCITUTAHUS:

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  Y4EOHO-HCCIEIOBATEIbCKOM
JeATEeIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ®W  APYrHX  BHJAX
JeSATCIIbHOCTH,

YCTaHOBKH Ha aKTHUBHOE YYAaCTHE B PEIICHUH ITPAKTHYCCKUX 3a/1a4 COIUATbHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

WHTEpeca K TMPAKTHUYECKOMY HW3YyUYCHHIO TpodeccHil pa3iudHOro poja,
B TOM YHCJIC HA OCHOBE MIPUMEHEHUS MPSAMETHBIX 3HAHUH 110 XUMHH;

YBaXEHUS K TPYY, JIIOISIM TpyAa B pe3yiabTaTaM TPYAOBOU IeATEIHLHOCTH,

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAWBHUIYAJIbHONH  TpPACKTOPHUHU
oOpa3zoBaHus, Oymymiedl mpodeccur W pealu3alldd COOCTBEHHBIX >KHM3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) SKOJIOTHYECKOTO BOCITUTAHUS:

DKOJIOTHYECKH IIEIECO00pa3HOT0 OTHOIICHHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHMS JKM3HU Ha 3eMIIC;

MOHUMAHUS TJIO0ATBHOTO XapakTepa HKOJIOTHYCCKUX TIPOOJIeM, BIIUSHHUS

SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbI;



OCO3HAHUSI HEOOXOJUMOCTH MCHOJB30BAHUS JIOCTHXKEHUH XUMHU IS
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JICUCTBHM, MPUHOCIIIMX BpPEI  OKPYKAIOLIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, DKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUSI AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoOuu;

7) LIEHHOCTH HAYYHOTO MTO3HAHUS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON PAKTUKH;

MOHMMAHUSl CHeNU(PUKA XUMUM KaK HayKd, OCO3HaHUA €€ pojau B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IPEACTaBICHUS 00 OKpYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpOOJIeM COXpaHEHUS
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B  0CO0OM 3HAYMMOCTM XHMMHUHM JJII  COBPEMEHHOMU
HUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIU B CO3JaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIEHUU TJIOOAIBHBIX MpOOJIEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAaHUS CYIIHOCTA METOJIOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX

BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HEMPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUU 10 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOECHHOCTSIM TpyJa B pa3auuHbIX cdepax mpodeccuoHanbHON
NEeSATEIbHOCTH.

MertanpenMeTHble PEe3yNbTaThl OCBOEHHUSI Y4eOHOro mnpeameTa «XUMUsDH
Ha YPOBHE Cpe/lHEro oOuiero oopa3oBaHus BKIOYAIOT:

3HauYMMble I (OPMHUPOBAHHMS ~ MHUPOBO33PEHUS oOy4arommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPa)Kaolue
LEJIOCTHOCTh HAy4YHOM KapTHHbl MHUpa M CHEUUPUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccIeA0BaHNe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIe yueOHbIC JEHCTBUA (MO3HaBaTEIbHbIE, KOMMYHUKATUBHbBIE,
PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;

COCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEpCAJIbHbIE YUEOHbIE
JICVCTBHS B IO3HABATEIIBHON U COLMAJIBHON ITPAKTHUKE.

MeranpenMeTHbIe pE3yJAbTaThl OTPAXAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JEUCTBUSIMH.

OBnazeHne YHUBEPCATbHBIMU YY€OHBIMH TO3HABATEIBHBIMU I€UCTBUSIMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITENILHO  (pOpMynHMpOBaTP M aKTyalIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

onpCACIATh LOCIN OCATCIIBHOCTHU, 3aAaBad IMapaMCTpbl H KPHUTCPHUHU HX



JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapPAaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHMSI W KPUTCPUU I KIACCH(UKAIMK BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABIIMBATh MNPUYMHHO-CIICACTBEHHBIE CBSI3M MEXIY HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXkAeHUs (MHIYKTHBHBIC, JEIYKTHUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PEIICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3aJad, MPUMEHSThH
HA3BaHHBIE MOJEJBHBIE MPEACTABICHUS ISl BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM.

2) 6a30BbIC HCCIIEI0BATEIBCKHE JCHCTBHUS:

BJIAJIETh OCHOBAaMM METOJOB HAY4YHOI'O ITO3HAHUS BEUIECTB M XUMHYECKHX
peaKkuui;

dbopMyIMpOBaTh IIEIU U 3aJ]a4d UCCIICIOBAHMS, HCIIOIb30BaTh MIOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKJICHU;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBLHOIO IIJIAHUPOBAHUS W  MPOBEIACHUS
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
mpoliiecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynibTar, (HopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHUSA,

COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;



npuoOpeTaTh OMNBIT YYEHUYECKOM MCCIIEeIOBATEIbCKOM U MPOEKTHON
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopMaIueii:

OPUEHTHPOBAThCSI B PA3IUYHBIX HCTOYHWUKAX uUHGopManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WHMOOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTH;

dbopMyIHUpOBaTh 3aMpOChl M MPUMEHITh PA3TUYHbIE METOMABI MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCMHOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMPATh  ONTHMAIbHYIO  (GOpMYy  MPEACTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MIPH PabOTe C XUMHUYECKOM
uH(popMaluen: MPUMEHATh MEXNpeIMeTHble ((PU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCTIONB30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaTJISIHOCTH.

OBnazeHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMH:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMBl B XOJ€ [Iuanora
W/WIU  JUCKYCCUHU, BBICKA3bIBaTh HJEHU, (POPMYIHPOBATH CBOM MPEIIOKCHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TpE3CHTAIMel pPe3yJbTaTOB MO3HABATEIBHON EATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIMOTHEHUN
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB

M3y4aeMbIX BEIIECTB, pealn3alud y9eOHOro MpoeKkTa u (HopMyIupoBaTh BHIBOJIBI



M0 pe3yibTaraM MPOBEAEHHBIX HCCIEAOBAHMN MYTEM COIJIACOBAHMS MO3UIMK B
X0J1e 00CYXKJICHUSI 1 0OMEHAa MHCHUSIMH.

OBnajJieHNe YHUBEPCAIbHBIMU PETYISATUBHBIMU JCHCTBUSIMU:

CaMOCTOSITEJIbHO IJIAHUPOBATh M OCYIIECTBIATH CBOIO IIO3HABATEJBHYIO
JESATENbHOCTb, ONpeAensas €€ LeIH W 3aJayd, KOHTPOJMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraeMblii alropuT™M JCHCTBUM Tpu
BBITIOJTHEHWU Y4YeOHBIX U HCCIEIOBATEIIbCKUX 3aj7ad, BBIOMpaTh Haubojee
b (EKTUBHBIN CIOCO0 HMX pemeHUs ¢ Y4ETOM TOMyYCeHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBIIITh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTA HAa OCHOBE CaMOaHaju3a
Y CAMOOIICHKH.

[IpeameTHble pe3yNbTaTbl OCBOGHUS MPOTpaMMbl  CpPEIHETr0  OOIIETO
oOpa3oBaHus MO XUMUU Ha 0a30BOM YPOBHE OPHEHTHUPOBAHBI Ha OOECICUCHHE
PEUMYIECTBEHHO O001Ie00pa30BaTeIbHON W OOIIEKYJIBTYPHOM MOATOTOBKHU
oOy4aroruxcs. OHU BKJIIOYAIOT crienuduaeckue st yueOHOTOo MpeaMeTa « XuMushy
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI MO OCBOCHUIO, MHTEPIpETAIlUU
U 1peoOpa3oBaHUIO 3HAHUM, BUJIBI JACSATEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS
U TPUMEHEHUIO 3HAHUI B pa3IMYHBIX YUYEOHBIX W peaJbHbIX >KU3HEHHBIX
CUTyallUsiX, CBSI3aHHBIX C XWMUEW. B mporpamMme no XWMUHA NPEAMETHBIC
pe3yJIbTAThI IIPEICTABJIEHBI 10 TOAaM U3YUYECHUSI.

K xonyy obyuenus 6 10 xnacce npeomemmuvle pe3yibmamsl 0CB0EHUs KYPCd
«Opeanuueckas XuMusy ompaxcarom:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XHUMHYECKOM  COCTaBJISIOIICH
€CTECTBECHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUWA TPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAILHOM
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeIe;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHHUM, KOTOPask BKIIFOYAET:

OCHOBOTIOJIAralOIINe TMOHATHS (XMMUYECKHI DJIEMEHT, aTOM, JJIEKTPOHHAas

000J10YKa aToMa, MOJICKYJIa, BAJICHTHOCTb, 3JICKTPOOTPHULATCIIbBHOCTb, XUMHNYCCKaA



CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalIEHHAs), MOJb, MOJISIpHAS
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKall,
W30MEpUsl, H30MEPBI, TOMOJIOTUYECKHI Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI U
a30TcoJiepKalllue COCIUHEHHUS, MOHOMEpP, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHU);

TEOPHH U 3aKOHBI (TEOpUs CTPOEHUs Opranndeckux Bemects A.M. bytneposa,
3aKOH COXPAHEHMS MacChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XUMHH;

MHUPOBO33pEHUYECKUE 3HAHUS, JEXKAIlMe B OCHOBE MOHUMAaHUS MPUYMHHOCTHU
U CUCTEMHOCTH XMMUYECKHUX SIBICHUHU, (PaKTOJIOTMUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJYYEHHH M O€30MaCHOM HCIOJIb30BAHUU BAXKHEUIIUX OPTraHUYECKUX
BEUIECTB B OBITY ¥ MPAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHHUI BBISBJIATh XAPAKTEPHbIE MNPU3HAKUA MOHSATHUH,
yCTaHaBIMBAaTh HX B3aMMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOLIUE MOHSATHS
IIPU OIMCAaHUU COCTaBa, CTPOEHUS U IPEBPALLECHUI OPraHUYECKUX COEITMHEHH;

c()OPMHPOBAHHOCTh YMEHHMH HCIOJIb30BATh XUMHUYECKYID CHUMBOJMUKY
JUISL COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlEHHOM)
bopMya OpraHMYEeCKMX BEUIECTB W ypPaBHEHUH XUMHYECKUX PpEaKIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUW YCTAHABIMBATh MPUHAIIEKHOCTh H3YUEHHBIX
OpraHMYECKMX BEIIECTB M0 HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne COoeIWHEHUN (yriaeBOJOpPOAbI, KHUCIOPOJI M a30TCoeprKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IIO
cuctematudyeckoit HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMWIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

C(I)OpMI/IpOBaHHOCTB YMCHHA OIPCACTIATL BHIABI XMMHUUYECKOM CBS3U B



OpPraHUYECKUX COCIUHEHUSX (OMHAPHbBIC U KPATHBIE);

cOPMHPOBAHHOCTh YMEHHUS NPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A.M. ByTiepoBa jyisi 00BsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUM XapaKTepHU30BaTh COCTaB, CTPOCHHE, (DU3UICCKUE
U XUMHUYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUUYHBIX KJIACCOB
OpraHMYeCKUX BeIecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH- 1,3, 6eH30J1, METaHOJI, 3TAHOJ, STUIICHTJIUKOJIb, TIUIEPUH, (EHOT,
aneTagbJerul, MypaBblHasi U YKCYCHasi KHCJIOTHI, TJIKOK03a, KpaxmaJl, [EJUII0I03a,
aMUHOYKCYCHAsl KUCJIOTa), WUIFOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIUA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroiib), CHOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
pUMEHEHUE MPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIUUCICHUS TI0 XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOIYKTa
pEeaKIu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIIAJIeTh CHCTEMON 3HAHUHW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUH BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAaTh TTpaBUJIa MOJb30BAHUS XUMHUUECKOMN
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

cOPMHPOBAHHOCTh YMEHUW IIJIAHUPOBATh M  BBHITIOJHATH XUMHYECKUI



HKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTAaHUYECKHUX BEIIECTB MPU HATPEBaHUU, MOJTyYEHUE
ATUJIEHA U U3YUYEHUE ET0 CBOWCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OCIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMHA OCTTKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHHUKH O€30MaCHOCTH MpuU OOpalleHMH C BEIIECTBAMHU U
7a00paTOpHBIM  000pYyIOBaHUEM, TMPEACTABIATh PE3yJIbTaThl XHUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alHMCH ypPaBHCHUN COOTBETCTBYIONIUX PEAKIHA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATH XUMHYCCKYIO
uHdopMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
undopmaruu, aTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ yYMEHUW  COOJIOJaTh  MpaBWJa  DKOJOTHYECKH
1[EJI€CO00Pa3HOr0 TOBEIECHUS B OBITY W TPYJIOBOM JIEATENTHHOCTH B IEJAX
COXpPAHEHHSI CBOETO 3JIOPOBbS M OKPY’KAIOIIEH MPUPOJHOU Cpe/bl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMAsi cMbici Tokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JJIs. OOy4arolmUXCcsd C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUIL CHENbIX U CHAa0OBUIAIIMX OOYYAIOIIMXCS: YMEHHUE HCIOJIb30BaTh
penabedHO ToueuHyro cuctemy oboszHaueHui JI. bpaitns mis 3anucu XMMHUYECKHUX
dbopmy.

K xonyy obyuenus 6 11 xnacce npedmemmsvie pe3ynomamsl 0C80eHUsI KYPCa
«Obwas u HeopP2aHUYECKAsL XUMUSLY OMPAXCAIOM .

c(hOpPMUPOBAHHOCTh  TPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBICHUM TTPUPOIHI,
B (OPMUPOBAHWUU MBIIIUICHUS] W KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU

000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpe/ie;



BJIJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPasi BKIIOYAET:

OCHOBOIIOJIATAIOIIHNE MOHITUS (XUMUYECKHUN 3JIEMEHT, aTOM, U30TOTl, S-, P-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPUIIATEIbHOCTh, CTEIEHh OKHCIICHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TUMBl XUMHUYECKUX  PEAKLIHMA, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAINS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUUYECKOUN peaklui, XUMHUUECKOE PAaBHOBECHE);

TEOPUHU U 3aKOHBI (TEOPHUS DIEKTPOIUTUYECKON TUCCOIUAIINH, TEPUONYECKUN
3akoH /[.M. MeHneneeBa, 3aKOH COXpPAaHEHHUSI MACChl BEUIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs OHHEPruu TMPU XUMHUYECKUX PpEaKIUsix), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS ~ NPUYUHHOCTA U CUCTEMHOCTH  XUMHYECKUX  SIBJICHUH,
(aKTOJOTMYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYEHUHM U 0OE€30MaCHOM
WCIIOJIb30BAaHUU BAKHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
NEeSATEIbHOCTH YEIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHHI BBISBJIATh XapaKTepHbIE MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMHOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaICHUM;

cOPMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHYECKYI0 CHUMBOJIHKY
JUIsL  cOCTaBlieHWs (opMysl BEIIECTB W YpPaBHEHUH XUMHUYECKUX PEaKLHi,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUI OMPEEISITh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, HOHHAs, METAJUTMYECKasi, BOJIOPO/IHAS]) B COCTUHECHUSX, THII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJISpHasi,
WOHHAs, METAJJTMYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX

COCJIMHECHUN;



c(hOpMHUPOBAHHOCTh yMEHUN yCTaHaBJIMBATh MPUHAIIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/rpymnie
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpPMHPOBAHHOCTh YMEHHHA PaCKPBIBATh CMBICT TMEPHUOJAMUECKOTO 3aKOHA
J.1. MenneneeBa 51 JEMOHCTPUPOBATH €ro CUCTEMATU3HPYIOIIYIO,
OOBSCHUTETHHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh JIEKTPOHHOE CTPOSCHUE aTOMOB
XUMHUYECKUX d37eMeHTOB 1-4 mepuonoB Ilepumoanueckoil CUCTEMbI XMMHUYECKHX
anemeHToB JI.W. MenzeneeBa, WUCMONB3ys MOHATUS «S-, P-, O-3JICKTpOHHBIC
opOuTanmy», «IHEPreTUYECKUEe YPOBHU», OOBICHATh 3aKOHOMEPHOCTU HM3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HUX COCOUHEHHN MO NEPUOJAM U TpyIIam
[Teproanueckoit cucrembl xXuMuueckux 3ieMmeHToB [[.M. Menneneena;

chOpMUPOBAHHOCTh YMEHHMH  XapakTepus3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3IUYHBIX  KJACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3UM MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATh XUMHUUYECKHUE PEaKIUU
M0 Pa3JIMYHBIM MPU3HAKaM (YUCITY M COCTaBy pPearupyrolinux BEIIECTB, TEIIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEIEHEH OKMCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHM COCTaBIISATh ypPaBHEHUS PEAKIUNA Pa3TUIHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUSL, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TPOBOJAUTH PEAKIMH, TMOITBEPKIAIONTUE
Ka4eCTBEHHBI COCTAB pPa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABAThH
OTBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

chOpPMUPOBAHHOCTh YMEHUW  PACKPBIBATH  CYIIHOCTh  OKHCIUTEIBHO-

BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ IMOCPCACTBOM COCTABJICHHA 3JICKTPOHHOI'O OajaHca



ATUX PEAKLUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKON
peaKIuu OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUU XapaKTEpHU30BaThb XHWMUYECKHUE MPOLIECCHI,
JeKale B OCHOBE IMPOMBIIIICHHOTO MOMYyYEHUs CEPHOM KHCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHILHUINAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIUKCICHUS C HCIOJIb30BAaHUEM
MIOHSTHUS «MacCOBas JI0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHI Ta30B MPU
XUMHYECKUX PEaKIHAX, MAacChl BEIIECTBA WM O00BEMa Tra3oB MO HM3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEIIECTB, TEIJIOBOrO 3((exTa peaknu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPAILECHUS M COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBUIIa MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM OOOpYJAOBaHUMEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU 1O BBITOJTHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUU IIJITAHUPOBATh M BBITIOJHATh XHUMHYCCKUI
HKCIIEPUMEHT (pa3jioKeHHe TMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpE/IeTIEHNEe CPEeAbl PAacTBOPOB BEIHIECTB C TIOMOIIBIO  YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaknuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTHOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIBHBIX 3a/ad IO
TeMam «Metamey u «HemeTramib»y) B COOTBETCTBHHM C TMPaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPECTaBISITh PE3yJIbTaThl XUMHYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U (OPMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
PE3yIIbTaTOB;

chOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aAHAIM3UPOBATH XUMHUYECKYIO



uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

cOPMUPOBAHHOCTh ~ YMEHHH  COOMIOJaTh  MpaBUjia  SKOJOTHYECKH
1eJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JIESITENIBHOCTH B IEJSIX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHON Cpelbl, OCO3HABAThH
OITACHOCThH BO3JICHCTBUS HA JKUBBIC OPTAHU3MBI OTIPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IPEIOTBPALICHUS X BPEIHOTO BO3JCHCTBHS HA OPraHU3M YEJIOBEKA,

JUIsL 00YyYaroluXcsi ¢ OTPaHUYEHHBIMUA BO3MOXKHOCTSMH 3]I0POBbsS: YMEHUE
NPUMEHATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYCECKUX SBJICHUM;

JUISL  CIIETIBIX W CIA0OBUIANIMX OOYyYaloUUXCs: YMEHHE HCIOIb30BaTh

penbedHO TOoueuHyro cuctemy obo3HaueHui JI. Bpailns s 3anucu XUMUYECKUX

dbopmy.



