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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapTe COO, ¢ yuérom Konnenmuu npemnogaBanus yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTellbHbIX opranuzanusix Poccuiickoit denepanum,
pealn3yIoX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, U OCHOBHBIX MOJIOXKEHHMA
«Crpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHU 00YUYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
collep KaHMsl, pe3yJbTaTOB OOy4deHHsT U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, NOJIy4aeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CHYXXHT 3aBEpUIAIONIUM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHMS U OOIIEH KyJIbTYpbI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 37I0POBBIO
U IpupoaHO# cpene. Peanusyercs xumuueckoe oOpa3oBaHHEe OOydYaroIIMXCs Ha
YPOBHE CpeTHEro 00UIEro 00pa3zoBaHus CPeACTBAMU YUEOHOT0 MpeAMETa « XUMHUSI»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€ToM crenuPuKd HayKu XUMUU, €€ 3HAYCHHWs] B TO3HAHWUU TPUPOILI U B
MaTepUaTbHON KU3HU OOIECTBa, a TAKXKe C YUETOM OOIIMX IeJIeH M MPUHIIUTIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit deneparum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT 0COOYyIO pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KAarolIeM MHUpPE Kak O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHHS
BEILECTBEHHOT'O0 COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU IPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W KM3HU KaXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBJiCHA HAa pEUICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HeOopraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 YydeOHOro marepuajga U OO0ycCJIOBIIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETEHHBIX
TEOPETUYECKUX YypoBHsIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHuyeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIECKTPOHHBIX
IpeJICTaBICHUN O CTpoeHUH BeliecTB. CBeZieHHs 00 H3ydaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMHUHU  MOJYyYarOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBSA3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUS» O00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs AoNoIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
collep KaHMs, UMEIOIMMH KYJBTYPOJOTUYECKHA W TPUKIAAHOW XapakTep. JTh
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMHU HayKaMH,
PacKphIBaIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUI XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO W JWUYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKHA OCMBICITHBATH HHPOPMAITHUIO ¥ PUMEHSATH €€ /Il IOTIOJTHEHUS 3HAHUH,
peleHus] HTEJUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAFOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W pEIICHUS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUYECKUMU
MPEAMOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUHU SKOJOTHUECKUX Mpodiem, a
Takke Mpo0JieM COepeKEHUST YHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS M COLMATU3AIMH
OoOydJaronmxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUHN, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, TMOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCIICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mnpemnogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3y4YeHHUsS TMpeaMeTa HarpaBiICHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUECKON
NESATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMHM LEJISAMH W3YYEHHS IPEAMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCSA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKa LeJed U 3a1a4 U3y4YeHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPENoAaBaHUM XUMHUH B OOJIBIIECH CTENEHH OTAAETCS MPEANOUYTEHUE TPAKTUIECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€00pa30BaTEIbHOM OpraHu3aliy, BIIAJCIOIIEr0 HE HabOpOM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AaMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUS 3HAHUN U IPUMEHEHUS UX B PEANbHOW KU3HU IS PELLICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYE€HUU NIpeIMETa « XUMUS JOMUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTtanus o0yJaromMxcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CB3aHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHue y OOy4arOUMXCA KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMLIHMA SKOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKA U IPUPOJHYIO CPENy;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUM JJI IOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJNYYCHHBIX 3HAHUM /Ui MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmero o0pa3oBaHHUS MPEeAMET «XHUMHSD
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaIMeTHON o0macTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gyac B Hezento).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omornorus, wu3oMepus. XuUMHYeCKas CBsA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKauMu OopraHudeckux BemiecTs. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPALIECHUIO OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuu (IJIaBjieHue, OOyTIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHWE B IMPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTUIEH U NPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALIIH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueH-1,3: cTpoeHue, BakHEUIIHNeE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHruEe U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHHsS U HUTPOBAHUS), NTOJIyUYEHUE U MPUMEHEHHE. Tomnyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue u npumenenue. TOKCUIHOCTb ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3InYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. I[IpomykTbl
nepepadoTk HepTH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hep Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaIOT€HONPOU3BOAHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUIIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue opranu4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [/[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOATOMHBIE crUpThI). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHeHre rmmuepruHa u STUICHTJINKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpneruibel U Kemouwvl. DopMmanblerus, aneTanbAETHN:  CTPOECHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAsI
KHUCJIOTBI: CTPOEHUE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CteapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENM BBICIIMNX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(pupbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['uaponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb JKUPOB.

VYrneBompl:  cocTtaB, KjacCUUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NIECKUE U XHUMUYECKUE CBOWCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TITIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemtono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuomM meau(ll)), anpaerunos (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMy MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUN).

A30TCcozeprKallie OPraHun4ecKUe COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHrs. Gusnyeckue u
XUMHUYECKHUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAS CTPYKTypa OeiaKkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJbI M3yYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOILIMX €CTeCTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHITUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTICIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMIYHOCTb, HAOII0IEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Mmarepus, OJHEpPIrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TelIO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnonnueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOaUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEepUoaaM.
3HaYCHUE NIEPUOIMYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BogopogHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJICKYJISIPHOTO  CTPOECHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[Tonsitue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMHA4decKkoro paBHosecus. [Ipunnun Jle [lartense.

Dnektponutryueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMu4ueckux sneMeHToB [, U.
MenpeneeBay, U3yuyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIILI0 YHUBEPCATHLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
MpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKLIUN».

PacuérHble 3anaumn.

Pacu€rel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue merannoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mwme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAMIPSIKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIIMX METAUIOB (HATPUM, KaJluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue crocoObl momyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHWE W OINKCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PacCTBOpPaMH
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl mMacchl BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 00€CIEUEHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIC MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl U JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHSIT U 3I0pPOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUH B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYeHUHM oOumed
HEOpraHU4eCcKor XuMuu B 11 Kiacce OCyIIeCTBISIETCA 4epe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccCupuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIICCTBA, (PM3MYECKHE BEIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JIECMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoMOorHsI: XUMUYECKasi MPOMBIIUICHHOCTb, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHUIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAaJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-mMeTonu4yeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha yYPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0yUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOlIUMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW [EATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYIJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOLIECTBE
HOpMAMM Y TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIECcaM
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OpMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaaIaHCKOro BOCIMTAHUS:

OCO3HaHMS 00YyYaIONUMUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS] O COLMAJIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3AHUH YUEOHBIX
IIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMUHbBIX BUJIOB YUYEeOHOU ACSITEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJyYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEICHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAlLlUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHHE W TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXWYECKOMY 370POBBIO;

COOJIOJIeHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MIOHMMAHUS LEHHOCTH NPaBWJl HHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATENIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYAOBOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKpYKAloIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHATbHON KYyJIbTYphl, PEIICHUHU TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUUYECKOU, MUILEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJly4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHBIX KU3HEHHBIX CUTYaIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JIESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTuUe);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHEBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIMOHATBHON
TPaMOTHOCTH M COITUATLHOM KOMIIETCHITMH O0yYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(HUKAIMK BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TPU PEIICHUU Y4YEOHBIX MO3HABATENBHBIX U MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS JUIsl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIUpOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIEAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIMTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE IOCOOuS,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(MOPMAILMIO PA3IMYHBIX BUAOB U (opM
MpEeACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTb;



bopMyTUpPOBATH 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIbI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XMMUYECKOM
uHdopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3NYecKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO TpoeKTa U (POpMyIHpOBaTH BHIBOJIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENAOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b (dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HA OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOIBI,



B (OpMHpPOBAaHMM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pELIEHUS] MPAKTUYECKHUX 3a/1a4 U IKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyina (pa3BépHyTass M COKpalEHHAas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
MU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COEAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs); TEOPUM U 3aKOHBI (TEOopusi CTPOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0€e30MacHOM HCITOJIb30BAHUM BAXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM AESITEIbHOCTU YEIOBEKa;

C(OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATh IMPUHAJIEKHOCTh H3YyUYEHHBIX
OpraHMYECKMX BEIIECTB M0 HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoelWHEeHUuN (yriaeBOJOpOMbl, KUCIOPOJA U a30TCoAepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIIEH, alleTUJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOW CBSI3HM B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHHUSI TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HIECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHIJIMKOIIb, TJIULEPUH, GEHOI,
aleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, 1eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XWMHUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYyYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIOM W Ja0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus O0SIKOB MPU HArPEBaHWUH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHUCH YpPaBHEHUN COOTBETCTBYIOUIUX PEAKIUA U
(GbopMyITHUPOBATH BHIBOJII HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uHOpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
11€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEIAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHOM Cpelibl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHHM: O XUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBBIO M IIPUPOJIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOp, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHHS M IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUSI, JIEkKAIlUe B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY U IPAKTUYCCKOM IESITEIILHOCTH YEJIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJISpHasi,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY KIaccy/TpyIie
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUH PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenpeneeBa u I€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuono Ileproanueckoil CHCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
WU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHU IO Mepuoiam H
rpynnam [lepuogunueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO0 YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHMI COCTaBJSATh YPaBHEHHUSA pPEaKUUW pa3IHUHbIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUNThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JO KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHH  pPACKpPbIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BEIECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOLIUX B pEaKLUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAoi M JabOpaTopHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia oOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEpPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOIUBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaiue» u «HeMetanne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMaIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaluu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOAaTh  TpaBUJia  AKOJOTHYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAast



cmbicn mokazarens [I/IK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIEHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II0O3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ayis 3amucu XUMHAYECKHUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
Ne n/n Konrtpoannsie Ilpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTsbI pecypes!
Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XUMHUH
IIpenmer opranndeckoit xumuu. Teopus
11 CTPOEHHS OPTaHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yriesonopoabl
2.1 [IpenenbHbie yrieBogOpOAbl — aTKAHbBI 2
59 HenpenenbHble yriieBOLOPOIbI: AJIKEHBI, 5 1
aJIKaJINCHBI, AJIKUHBI
2.3 ApoMaTu4ecKue yriieBoaopobl 2
54 [TpuponHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro mo pazaeny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Cruptel. denon 3
3.2 Anpnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VYrineBosl 3 1




Hroro no pazgeny

13

Pasnen 4. A3oTcoaep:kaiye opraHndecKkue coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Wroro mo paszneny 3
Pazaea S. BbicokomoJiekyJIIpHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uu¢pposbIe
Ne i/ P Kourposbuble IIpakTHyeckue (upp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenune atoMoB. [lepunonndeckuii 3aKoH
11 u Ileproanueckas cucteMa XUMHUYECKHX 3
anemenToB /1. . Menaeneena
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEIECTB
13 XUMUYECKHE peakluu 6 1 1
Htoro no pazneny 13
Paznen 2. Heopranuueckasi Xumusi
2.1 Meranibl
2.2 Hewmerasnsr 1
53 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX 9
' BCIIECTB
Hroro mo pazaeny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 ‘ XUMUS U )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne ara u(pposbie
w/n Tema ypoka Beero Kontpoabsnbie IIpakTnyeckue fll3yqermﬂ gﬁiﬂonﬂenbnme
padoTbI padoThI pecypest
1 [Ipeamer opranndeckoi XuMuH, € 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopus ctpoeHHst OpraHUYEeCKUX
2 coequHenunit A. M. Bytieposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o kaaccuukanuu
3 opraHuueckux semects. HomeHnkiarypa 1
(cucremaTuveckas) ¥ TPUBHAIBHBIC
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH P
5 Meran u 3TaH — OpoCTeuIIe 1
MIPEICTABUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUieH U NPONWIEH — IpocTeiine 1
IIPEICTaBUTENN aJIKEHOB
8 [Ipaktrueckas padota Ne 1. «Ilomyuenue 1 1
ATHJICHA U U3yUEHUE er0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [Momydyenue 1
CUHTETHYECKOTO KayuyKa U pEe3UHbI




AJIKMHBIL: COCTaB 1 0COOEHHOCTH
CTpPOCHUA, TOMOJIOTHYCCKHI pAan.

10 ALIETUIIEH — MPOCTEUILIHI
MIPEJCTaBUTENb ATKHHOB

1 Bbruucnenus no ypaBHeHUI0 XUMHUECKOM
peakuuu

12 ApeHsl: 6eH3011 1 TOIYy0J. TOKCHYHOCTB
apeHoB

13 I'eneTrueckas cBs3b yIrieBOJOPOIOB,
MPUHAIIICKANINX K Pa3IMYHBIM Kaccam
[TpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
[TpupoHBIE HCTOYHUKH YIIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIC
rassl, He)Th ¥ MIPOAYKTHI €€ rnepepaboTKu

16 KonTtposnsHas pabota 1o pasueiny
«YTIIEBOAOPOIBD)

17 [IpenenbHble OJHOATOMHBIEC CIIUPTHI:
METaHOJI ¥ 3TaHo1. BogoponHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTINKOIb
U TJIHMLEPUH
@DeHOJI: CTPOEHUE MOJIEKYJIBI,

19 (bU3MYeCKre U XMMUYECKHUE CBONCTBA,
IpUMEHEHHE

20 Anbnernpl: GopmManbaerus u

areTanbaerug. AneTon




O,Z[HOOCHOBHHC MMpEACIIbHBIC Kap6OHOBBIC

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAsI

29 ITpakTryeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCyCHOM KHCIIOTBDY
CreapuHOBast M OJIGMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbITa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE
CrnoxHble 3(UpbI KaK MPOU3BOHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIOKHBIX
3¢upoB

26 XKupsr: runponms, npuMeHeHune,
OuosIornvecKas poJib KHUPOB
VYraeBosl: COCTaB, KJIaccu(UKaLus.

27 Baxwueliue npencTaBuTeNu: riIt0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u nesmioso3a Kak mpupoIHbIe
MOJIUMEPHI
KonrtponsHast pabota no pasueiny

29 «Kucnopoacoaepxaiiyue opraHuuecKme
COCIMHEHUS»

30 AMUHBI: METUJIAMUH U aHUJIUH
AMUHOKHCIIOTHI KaKk aM(pOTepHbIe

31 OpPraHUYECKUE COCTUHEHUS, HX
Ouosiornyeckoe 3HaueHue. Ilentuap

32 benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCAUMHCHU A




OCHOBHBIE TTOHSITHSA XUMHHU

33 BBICOKOMOJICKYJIIPHBIX COCTMHEHUIN .
OCHOBHbBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[TnacTmacchl, Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KVIACC

Ne
/o

Tema ypoka

KoaunuecTBo yacoB

KonrpoJuabubie
Bcero P
padoTbI

IIpakTH4eckue
padoThI

Jlara

HU3YyYCHUA

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHAYECKAN DIJIEMEHT. ATOM.
DneKTpOHHAS KOH(PUTYPAIIHsI aTOMOB

Ilepuonnueckuii 3akoH u Ilepuoanueckas
cHCTEeMa XUMHYEeCKuX dneMeHToB JI. W.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHMHYECKHX 3JIEMEHTOB M UX COCAUHECHHUHN
0 TPyMIaM U nepuojam. 3HaueHne
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3yemMenToB /.M. Meneneesa
B Pa3BUTHU HAYKH

CrtpoeHnue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHast cBsA3b

BaneHTHOCTB. DJIEKTPOOTPULIATENEHOCTD.
Crenenb okucieHud. BemiecTsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
Hctunnbie U KOJIOUHBIE PACTBOPBI.
MaccoBas 1014 BEIIECTBA B PACTBOpE




10

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUHN.
I'enernueckas cBsA3b HEOPraHUYECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccugukarus XuMHUecKux peakiuui B
HEOPraHMYeCKOW U OPraHMYeCKOW XMMUHU.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXpaHECHHS U TIPEBPALICHUS YHEPTUU TIPU
XUMHYECKUX PEaKIUsIX

CkopocTtb peakiu. OOpaTuMble peakuy.
XHUMHUYECKOE PAaBHOBECHE

[Ipaktuueckas padota Ne 1. « Bimustaue

pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEeaKLum»

11

DNEKTPOIUTHYECKAs JUCCOLUAIHS.
[Tousitie 0 BogopoaHoM mokasateie (pH)
pacTtBopa. Peakiiuu noHHOro oomMeHa.
I'maponus opraHuyeckux u
HEOPraHUYECKUX BEILECTB

12

13

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakiun. [ToHsiTHE 00 AMIEKTpOIH3E
pacIiaBoB U pacCTBOPOB COJICH

KonTponbhas pabota no paszueny
«Teopernyeckue OCHOBBI XUMHI»

14

Mertamisl, UX MOJ0XKECHHUE B
[Tepuoanueckoii cucteMe XUMUUYECKHUX
anemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3MYEeCcKre CBONCTBAa METAJLIIOB




15

16

CmuiaBbl METAJUIOB. DJIEKTPOXUMUYECKUN
A HAIIPSKEHUN METaJIOB
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaIIJIOB (HATPUM, KaJHii, KalbluH,
MarHui, aIIOMUHUN) U UX COSAMHEHUHN

17

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHUN

18

19

20

XyMHUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COECTUHEHUN

[IpakTuueckas padora Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 3a4a4 110 TEME
«Mertamib»"

Hewmeranel, nx nmosjgoxenne B
[lepronnyeckoii cucteMe XUMUYECKUX
snemenToB /I. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
ANOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, (hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COCIMHEHUN

23

XuMUYeCcKue CBOWCTBA a30Ta, hocdopa u
UX COEAUHEHHI

24

25

XUMHYECKUE CBOMCTBA yIiIepoa, KpEeMHUS
U UX COSIUHEHUN

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX
COCIMHEHUN




26

27

28

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme «Hemeramneny. Berauciaenus mo
ypaBHeHI/IﬂM XUMHUYCCKUX peaxunﬁ nu
TepMOXI/IMI/IquKI/Ie paC‘IéTI)I

[Tpaktuyeckas padora Ne 3. «Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"HemeTtanst"»

KonTponsHas pabora mo Temam
«Metamey u «HemeTamisn)

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYeCcKHe OCHOBaHUS

30

AM@oTepHbIe HEOpraHU4YeCcKHe U
OpraHMyecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX U OPraHUYECKUX
BEIIIECTB

31

Ponp xumuu B O6€CH€“1€‘HI/II/I
3KOJIOTUYECKOM, SHEPreTUYECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEAULIMHBI

32

[IpencraBnenus 00 0OIMIKX HAYYHBIX
NPUHIUIAX TPOMBIIUIEHHOTO TOJTYYEeHUS
BaKHEUIIINX BEIIECTB

33
34

YenoBek B MHPEC BCIICCTB U MAaTCPHUATIOB

Xumusa u 310POBEE YCJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumws, 10 knace/ T'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemenne»,2021 r
Xumus, 11 knacc/ IN'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3aarensctBo «lIpocBemenne»,2021r.

METOANYECKHUE MATEPUAJIBI IS YUUTEJA
Xumusi(0a30BbIAYpOBEHD ). Peanuzarius o0pa3oBaHus: METOUYECKOE ITOCOOHE TSt
yuurens / Kasepuna A. A., [luuyruna I'.B.; mox pen.I'. B. [Tuuyrunoit. M. :
OI'BHY «MHcTtuTyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:ui.
IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://edsoo.ru/rabochie-programmy






