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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS
dbenepaibHOM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeAepallbHOM  TOCYJapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuétom KoHuenuunu npenoiaBanus y4eOHOTO
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamusax Poccuiickoit deaeparium,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKECHHIA
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMmbl MO XUMHUH, K ONPENEICHUIO
oOmieil ctparernu oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUaIOIIMXCS CPEIACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011e00pa3oBaTelbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOoro oOpa3oBaHMS. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHOMN cpexae. Peanusyercss xumudeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeJIHEro O0UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOT0 IpeaMETa « XUMHUSI,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IPOrpaMMe IO XHUMHH C
y4€ToM crneur(pukd Hayku XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX LEIel U MPUHIUIIOB,
XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (hopMHUpYyeTcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJla W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUs KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAallpaBJiCHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOIHKCHHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «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
OpraHn4YecKor Xumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3YUCHHU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOTooOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K U3y4YEeHHI0O ydeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YypoBHsIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHUW, a TakKe€ Ha YpPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN O cTpoeHUH BeliecTB. CBefieHus 00 H3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JIO CIIOKHBIX OHMOJIOTMYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYyYarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Toq HOBBIM yTJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMUS» O00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3ULIUH,



rIIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHHUH, A TAKXKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs I0TONIHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMs, UMEIOMUMH KYJBTYPOJOTUUECKUA W TPUKIAJTHONW XapakTep. ITH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMHUH C APYTUMH HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUIH XUMUH, IOMOTaIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO W JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKHA OCMBICITHBATH HHPOPMAITHAIO ¥ IPUMEHSATH €€ /IS TIOTIOTHEHUS 3HAHUH,
peleHus] THTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHS) JTaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y OOYJAIOIINXCS MUPOBO33PEHUCCKON OCHOBBI
JUIST TIOHUMaHusT (PHIIOCOPCKUX WACH, TaKMX KakK: MaTepUalibHOE €IWHCTBO
HEOPTaHUYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX TpoOIeM, a
Takke Mpo0JieM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4Jaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONepKaHUSI ® TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHUCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUus Tpo0ieM, TMOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TNPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Yy4YeHHS MpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TNpH3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW NMOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
MpEeIMETA SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJISAMH W3YYEHHS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W MOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHS U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKLINNA, HEOOXOUMBIX AJIs IPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCS B MHUpPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

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

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKaA LNl U 3aa4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPEnoAaBaHUK XUMHUH B OOJIbIIEH CTENEHU OTAAETCS MPEANOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00I1€e00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIOIET0 HE HabOpOM
3HaHUU, a (PyHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUS 3HAHUI U IPUMEHEHUS UX B PEANIbHON KU3HU IS PELLICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3y4E€HUHU TIpeIMETa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanusi 00yJaromMxcsl K yCIOBUSIM JUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHS ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXE JUIsl OLEHKH C IO3HMIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOMCKA W aHaliM3a yueOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

¢dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TNPOBEJECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydaroumxcss YOeXKIEHHOCTH B TyMaHUCTHYECKON
HAIPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONIONB30BaHNS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUSl TNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOro
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakXKe NPUOOPETEHUs OIbITa
WCTIONB30BAaHUSl TOJNYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBJICHUSMHU.

B ydeOHOM m1aHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBIM MpeaMeT
«XuMHusA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISETCS 00s3aTENbHBIM Y4YEOHBIM
IPEIMETOM.

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 yaca (1 gyac B Hezento).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omornorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKauu opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BOKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 INPEBPALIECHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHu (IJIaBjieHUe, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W 3TaH —
NpOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOINUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMu THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— MpPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHHUsSI U HUTPOBAHUSA), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyYeHue U npumenenue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3IUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TallOT€HONPOU3BOAHBIX,
IPOBEICHNE PAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M DJTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJIa M ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMpPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMHU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHeHre riuuepruHa u STUICHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enona.

Anpneruibl U Kemouwvl. DopMmanbleru, —aneTanbAETHN: CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHBIC PEAKIINH), OJyYCHUE U IPUMEHEHHUE.

OOHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbrHAs U YKCYCHAs
KHUCJIOTBL: CTpOEHHE, (PU3UUYECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CteapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENH BBICIIMNX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coxkHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KjacCHU(UKAIMS  yriaeBoAOB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBiieHue,
OpOo’KEeHHE TITFOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, ONOJIOTHIECKast POJIb.
dotocunHTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupofHbie noauMepbl. CTpoeHUE Kpaxmasia U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MPOBE/ICHHE, HAOJIIOJICHHE W OIMHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKMCIEHUE aMMHUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUH).

A30TcozieprKalllie OPraHun4eCKUe COCTUHEHUSL.

AMUHOKHUCIIOTHI Kak aMm(OTepHbIE OpraHnYecKue coeAuHeHns. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYCHHUS BEIIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpPU3AIIU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJbI M3yYEeHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHSTUW, TaK W TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU JJIsI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TIOHATHUSA: SIBICHUE, HAYYHBIA (paKkT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMuYHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Mmarepus, DJHEpPIrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKHU, YIJIEBOIbI, KHUPBHI,
(epMEeHTHI).

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

TexHOonmorus: IMHUILIEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHU,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaTsl, MaTEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre ypOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB M0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. INEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnonnueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOaWYECKOro 3akoHa M llepumomnueckoil cuctembl
xumudeckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaaM.
3HaYCHUE NIEPUOINUECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOW CBsI3M (OOMEHHBIH W JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
CreneHnb okucieHud. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss XUMHYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XxuMHA4YecKkoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutuyeckas auccounanus. CuiabHble U ciiadble 3neKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl W3YUYEHHUS BEIIECTB W HX NPEBPAILICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMHYeckux 3neMeHToB [l .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KAaTAIN3AaTOPA, OIPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTrO 0OMEHa), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XMMUYECKON
peaKIum».

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ileproamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOo/a, cephbl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJCOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue merannoB B [lepuoanyeckon cucteMe XUMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OO0mue gusnueckne cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUM METAJUIOB.



XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaliuil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue crocoObl moayueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUM:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0OB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PAaCTBOpPaMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BELIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM KOJIOTUUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX IO3HAHMS
BEIIECCTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMX HAYYHBIX MPUHIUIAX  ITPOMBIIIJIEHHOTO
MOJy4YEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIC MAaTEpUAIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MHUHEPAIbHBIC
ynoOpeHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIMIOIB30BAHUS MTPENapaToB OBITOBOM XUMHUH B
TMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsit  MeXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM oOmed u
HEOpraHU4eCcKol XuMUU B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIICCTBA, (PM3MYECCKHE BEIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHHU3ME.

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

TexHoorusI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEIHCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIINIICHHOCTb,  IPOU3BOIACTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
OOy4YaronMMHUCSL TMPOTPaMM  CPEIHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KM€ MOTUBAIIMU K O0yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOyYarolUMXcsi PYKOBOJCTBOBAThCSI B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOTO TPaKJAHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOPMAMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIECcaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOyyJarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaXKaIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpaskaaHCKOr0 BOCTIMTAHMSA:

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH PU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMHUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUEeOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTHKOB;

MHTEpECa ¥ IT03HABATENILHBIX MOTUBOB B IIOJyYEHHUH U ITOCIIETYIOLIEM aHAIIN3E
uH(pOpPMaIIMHU O EPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOr0 OOpaleHusi C BeliecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1a4y
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECcCUuil pa3IudHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU I11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIC, KAK HCTOUHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUSl TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIs
pelIeHus] BOIPOCOB PAlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

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

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
MpeaCTaBlIeHusT 00 OKpYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUHU JJISI  COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOU, MUILEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHU MEIUIIMHBLI, 0OCCIICUCHUHU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KU3HH KKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKaIOIIEro Mupa u



MPOUCXOASAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOiieM B pealbHbIX KU3HEHHBIX CUTYaIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON I€ATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM0oO0pa30BaHUI0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHMsI yU€OHOro IMpenMera « XUMUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HauYMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE MOHATHUS, OTPa’Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pErYJIATUBHEBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBUS B IO3HABATEIILHOM U COLUAIIBHOW MPAKTHKE.

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

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMo3HaABaTeJIbHbIMH
AEHUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh IENW JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIILHOCTH C MIOCTABIICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

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

YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKOU PeaKIuu
— TIpU pEIICHUU Y4YEOHBIX TMO3HABATEIHHBIX M MPAKTUYECKUX 3a7a4, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKLuii;

dbopMyIUpPOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMaru (HAy4HO-
NONyJisIpHasl JIMTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE IOCOOuSs,
pecypebl HTepHeTa), aHanM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEeACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;



(GbopMyTUPOBATH 3aMPOCHl U TMPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAMMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBIICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCITI0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XMMUYECKOM
uH(popMaIuelt: MPUMEHITh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYILIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3aluil y4eOHOTO poeKTa U (POpMyITHpPOBATH BHIBOJBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHWS TO3WUIIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIENI0BATENLCKUX 3ajad, BbIOMpaTh Hambosee
3¢ deKTUBHBIN Ccroco0 MX pereHuss ¢ y4ETOM TOJyYeHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa’KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpMHpOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIEHUSI MPAKTUYECKHUX 3a/1ad U AKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyina (pa3BépHyTass M COKpamEHHAas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHATbHAS TPYIINa, pauKall,
MU30MEPHS, U30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEJIMHEHHUsI); TEOPUM U 3aKOHBI (TEOpUs CTPOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
Jexalmye B OCHOBE I[IOHMMAaHHS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIECHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIPU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCTMHEHN;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTraHUYECKUX BEUIECTB JUI1 WUIIOCTPALUU HUX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy U CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUuN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepikKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJbHBIX OPraHMYECKUX BEHIECTB (ITWIICH, MPOMHIICH, alleTUJIEH,
STWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTanbIerua, MypaBbUHAs
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3U B
OpTaHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpPMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTEIICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, 3TUJICH, POTWIICH, alleTHIICH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, 3TAHOJ, STUJICHIJIMKOIIb, TJIULEPUH, HEHOII,
alleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOTBI, TJII0K03a, KpaxmaJl, 1eJlTi0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMHU
YPAaBHEHUSIMA COOTBETCTBYIOIMX XWMHUUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKH U MPAKTHUECKOE
MPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(hOPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peaKIMy MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHINIOJHATh XUMHYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypalus 0SJIKOB ITPU HarpEBaHWH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
IKCIIEpUMEHTa B (OpME 3alMHMCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIUA U
(GbopMyITHUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH aHAIM3UPOBATh XHWMHYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTHUYECKH
1[€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPY’KAIOIICH MPUPOTHON CpEebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsl 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAIIMX OOYYaIOIIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAralOIIMEe TOHATHS (XUMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAININYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOp, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALIUSI, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpPAICHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUsI, JIEKAIlUe B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKA,;

chOpPMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OTMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBbIA ra3, aMMHakK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIeCTBa (aTOMHas, MOJIEKYJISpHAasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUN;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY KIaccy/Tpynie
COEJIMHEHU (TPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPHIBATh CMBICII IEPUOIUNYECKOTO 3aKoHa /[,
N. MenaeneeBa u 1€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ilepnoanueckoil CHCTEMBI
xumuueckux snemeHtoB JI. WM. MenneneeBa, ucnonb3ys HOHATUA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
VU3MEHEHHUS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COECIWHEHHMU IO Mepuoiam H
rpynnam [lepuognueckont cucreMsl xuMmuueckux 3iemeHToB . 1. Menneneesa;

chOpMHPOBAaHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PAa3IUYHBIX  KJACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3JIMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolIMX BEIIECTB, TEIIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTaBJISATh YpPaBHEHHUSA pPEaKUUN pa3IHMUHbIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUNUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMH UAYT IO KOHIA;

cOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



C(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpMHUPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI T'a30B MPU
XMMHUYECKUX pEaKLUsAX, Macchl BELIECTBA WM O0bEMA Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOLIUX B PEaKIHUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaToOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aToOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUu,
peaklMd MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiue» u «HeMetamnb») B COOTBETCTBHM C MpPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOUIUX pEeaKIUi U POPMYIMPOBATH BHIBOIBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJtOAaTh  TpaBUjia  AKOJOTHYECKU
1EeJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TIOHUMAas



cmbicn mokazarens [I/IK, mosicHaTe Ha mpumepax cmocoObl yMEHBIIEHUS H
IIPEAOTBPALIEHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsl 00yYarommxcsi ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/aX IIO3HAHUS BEILIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cHCTeMy oOo3HadeHui JI. bpaiins ayis 3amucu XUMHAYECKUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabsneie IIpakTuuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
IIpenmert oprannueckoit xumun. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YriIeBOOPOABI — AIKAHbI 2
29 HenpenenbHble yrieBOAOPOIbI: alTKEHBI, 6 1
AJIKaJIMEHbI, ATTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOIbl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranHu4eckue coeJuHeHUs
3.1 Cnuptsl. @enon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 |
CrnosxHble 3¢upsl
33 VYriesonasl 3 2




Uroro no pazaeny 13
Pa3znea 4. A3oTcoaepxainue OpraHnyecKkue coeIuHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen S. BeicokoMoOJIeKy A pHbIE COCIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. BonokHa 2
Hroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOroo6pasue 4
' BELIECTB
1.3 XUMUYECKUE peakiuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 MerTamisl 1
2.2 Hemeramisl 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHIX )
' BEILIECTB
Hroro no pazneny 17
Pasznen 3. XumMus 4 :KM3Hb
3.1 XHUMHUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

[IpenmeTt opraHuueckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus cTpoeHHst OpraHUYEeCKUX

coenunenuii A. M. bytnepoga, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o knaccuukanum
opraHuveckux Bemniects. Homenkmarypa
(cucremarnveckasi) U TPHBHAIBHBIC
Ha3BaHUs OPTaHUYECKUX BEIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH PST

Meran u 3TaH — npocTenIre
MPEICTaBUTENN aTKAHOB

AIKeHBI: coCTaB U CTPOCHUC, CBOMCTBaA

OTUieH U NPONUJIeH — IpocTeiine
MIPEICTaBUTENH aJIKEHOB

[TpakTuueckas padora Ne 1. «IlomyueHue
ITWJIEHA U U3yUYEHUE €TO CBOMCTB
Ankanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [lonydenue
CUHTETHUYECKOTO KayuyKa U PE3UHbI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUIU PSII.

10 N
Anerunes — npocTenmumi
IIPEJCTaBUTEIb AIKMHOB

1 Bpluncnenus 1o ypaBHEHHUIO XUMHUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b yIrieBOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHbIM Klaccam
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOHBII ra3 U NOMyTHbIE HEPTSIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOJIOB:

15 MPUPOHBII ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIEeBOAOPOIBDY

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJI. BonopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOJIb
U TIULEPUH
DeHOI: CTPOEHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
MIpUMEHEHNE

20 Anbnrerunsl: GopMaibIeTUua U

alcTaabACTua. AI_ICTOH




21

OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHAsI

22

23

24

[Tpaktuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas ¥ OJIENHOBAsE KUCIIOTHI, KaK
IPECTaBUTENIN BBICIIMX KapOOHOBBIX
KHUCIIOT

Mpg11a KaK COJIM BBICHINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

25

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

27

JKupbl: ruapoNN3, MPUMEHEHHUE,
OMoJIOTHYECKast POJIb KHUPOB

VYraeBojpl: cOCTaB, KiIaccuuKanus.
Baxueiinue npeacTaBuTeNnu: rirKo3a,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemironosa Kak NpupoHbie
MOJINMEPBI

29

Kontponbnas padota no pasaeny
«Kucnopoaconepskariye opraHndeckue
coenuneHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

31

OO1as xapakTepucTUKa
a30TCOJCPKAIIUX OPTaHUICCKUX
coenuHeHuit / Beepoccuiickas
IpoBepoyHas pabora

AMUWHBI: METHJIAMWH M aHUJIUH




AMHHOKHCTIOTHI KaKk aM(pOTEepHBIC
OPraHU4YECKHUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenTunsl.

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

OCHOBHBIE TTOHSTUSA XUMHHU

33 BBICOKOMOJIEKYJIAPHBIX COCTUHEHUH !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[InacTmaccel, KaydyKkH, BOJJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUHN DJIEMEHT. ATOM.
DIIeKTpOHHAass KOHPUTYpaIus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX 3y1eMeHTOB /[I. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acosB

Bcero

KonTpoabHbie
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMECHTOB M UX COCIMHEHUN
10 rpynnam 1 nepuogam. 3HaueHue
MEPHUOUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTUU HAyKHU

Ctpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUBbI;, MCXaHU3MBI O6p830BaHI/I5{
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPUILIATEEHOCTD.
Crenens okucieHud. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTtrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE




Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHX COCANHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHHICCKUX
BEILECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMrU4ecKux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU NIPU
XUMHUYECKHUX PEaKLMIX

CkopocTtb peakiuu. OOpaTuMbie peakny.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «BnusHue
pa3nuyHBIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DJIEKTPOJIMTHYECKAS JUCCOIHALIMS.
[TonsiTue o BomopoaHoM nokasarene (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponn3 opraHnvecKkux u
HEOPTraHWYECKUX BEIIECTB
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHLHEIE
peaxiuu. [lonsaTue 06 >nexTponauze
pacIiaBoB U pacTBOPOB COJIECH

KonrtponsHas pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHID)

14

Mertamisl, X MOJ0KESHUE B
[Tepuonnueckoi cucTeMe XUMHUYECKUX
snemenToB 1. . Menneneesa u
0COOCHHOCTH CTpOeHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUN
P HaIIPSHKEHUH METaJIOB

16

17

18

XUMHYECKHE CBOUCTBA BaKHEUIIINX
METaJIOB (HATPHH, KT, KaIbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIUHEHUN

XuMHyecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamib»"

20

21

22

Hewmerainibl, uX mojio)KeHUE B
Ilepronnueckoit cucTeMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOpO/Jia, cepbl, hocdopa u yriepoia)
XVMHYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
HUX COeJUHEHUU

23

XuMH4ecKue CBOMCTBa a3ota, hochopa u
UX COEAMHEHHI

24

25

XUMHUYECKUE CBOWCTBA yIJIEpOaa, KPEMHUS
1 UX COeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COE€IUHEHMI




26

O0001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTtamnabery. BerauciaeHus mo
YpPaBHEHUSAM XUMHUYECKHUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TeMe
"Hemeramist"»

28

29

30

KonTtponbHas pabora mo Temam
«Metamney 1 «HemeTamisn)

HeopraHI/Iqecm/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘-ICCKI/IC u
OPraHu4CCKUC OCHOBAHU

AmMoTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIICCTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBiaenust 06 0OMMX HAYIHBIX
anHanax HpOMLIIHJ'IeHHOFO nonyquI/m
Ba)KHEHIIINX BEIIECTB

33
34

Yenosek B MHPE BEHICCTB U MAaTCPHUATIOB

Xumus u 30pPOBLC UCIIOBCKA

OBILIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHON NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus

TeopeTnueckre OCHOBbI OPraHUYeCKOW XUMHUH

CdopMUpoBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHHU B MO3HAHUU
SABIICGHUN TPUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
peIIeHUsT TPAKTHUYECKUX 33Ja4 U DSKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpene

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUSI (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATENILHOCTh, CTEIIEHb OKHUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YTIEPOAHBIN CKEIeT,
(GyHKIMOHANbHAA ~ Tpymma, paaukais,  H30MEpHusi,  H30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, YTJIEBOJAOPOABL, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUS, OMOJOTHYECKH aKTHBHBIC BEIIECTBA
(YyrneBopl, KHUpbI, OETKH), MOHOMED, TTOTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTPOCHHS opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJY4YCHHHM U O€30macHOM
WCIIOJIb30BAHUM BAXHEUIIUX HEOPraHUYECKHMX U OPraHMYeCKUX

BCIICCTB B 6BITy u HpaKTI/IquKOﬁ ACATCIIbHOCTH YCJIIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh YMEHHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBATb WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUI UCTIOIB30BATh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTABJICHHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaméHHoOW) (OpMyYJT OPraHWMYECKHUX BEIIECTB W ypaBHEHHM
XAMHYECKUX  pEeaKlud,  M3TOTaBIMBATh  MOJIETH  MOJIEKYT
OpTaHMYECKHUX BEIIECTB MJS WIUIIOCTPAlMM WX XHMHYECKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT yYMEHHUH YCTaHABIUBATh MPUHAIIE)KHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuHEeHHH (yTIeBOIOPOAbI,
KHCIIOPOJ U a30TCOJEp)KalllUe€ COEIMHEHHsS], BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTh MM Ha3BaHMUS IO CUCTEMATUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS OMPEACISATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COECAUHEHUSIX (OJMHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS MPHUMEHATH: TIOJOXKEHUS TEOPUHU
CTpOoeHHS opraHndeckux pemiectB A.M. byTiepoBa st 00bsiCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT HUX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUA MACChl BCIICCTB

yl"J'IeBOILOPOI[LI . Kchopoz[cozLepxcamHe n a30TCOACPIKAIIUC

OpraHNu4Y€CKUC COCIUHCHU . BbICOKOMOJ'IGKy.TISIpHI)Ie COCIUHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHBOIAWTH TPHUBHUAIBHBIC HAa3BAHUS
OTJIEIbHBIX OPraHUYECKUX BEIIECTB (3TUJICH, NMPOIMMJIIEH, alleTHUIIEH,
ATUJICHIVIMKONb, TIHLEPUH, (eHon, dopManbaerua, auneTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIOTA,
CTEapHHOBAs KHCIIOTa, TIIOKO03a, (PyKTO3a, Kpaxmall, MEeJUTI0J03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapakTepHU30BaTh COCTaB, CTPOEHUE,
bu3MYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIACCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpomnuieH, anetuieH, OyTranueH-1,3, metunOyraguen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPHUH, (DEHOI, alleTalbJICTHU/I,
MypaBbUHAs W YKCYCHasl KHCJOTHI, TJIFOKO3a, KpaxMmal, 1eJUTI0I03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

23

ChopMHPOBAaHHOCTH YMEHUS HILTIOCTPUPOBATh T€HETUUYECKYIO CBS3b
MEXJy TUIOUYHBIMA  MPEACTABUTEISIMU  PA3JIUYHBIX  KIJIACCOB
OPraHNYeCKHUX BEILIECTB YpaBHEHUSMH COOTBETCTBYIOIIHNX

XUMUYECKHUX PEAKIIUA C UCTIOTH30BAHUEM CTPYKTYPHBIX (OPMYIT

24

CopMupoBaHHOCTb ~ YMEHHUS  XapaKTepu3oBaTh  HCTOYHHUKH
YTIE€BOIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToyb), CHOCOObI
UX TepepabOTKM W MPAaKTHYECKOE MPHUMEHEHHE IPOJIYyKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
NpU W3YYCHUU BEIICCTB W XHMMHUYECKHX SBJICHUN (HaOIroIeHHE,
U3MEpEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbh30BAThH
CUCTEMHBIC XUMHUYECKHE 3HAaHUS Ui TPUHATHS pENICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

MMPUMCHCHHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA IOTH30BAHUS
XUMHYECKOW TOCYIOW M Ja00paTOPHBIM O0OPYAOBAaHHEM, a TaKXKe
npaBuiIa OOpPAIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIHSIMU

11O BBIIIOJIHCHUIO J'Ia60paTOpHI)IX XUMHNYECCKHUX OIIBITOB

CdopMuUpoBaHHOCTH ~ YMEHHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM JKCIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyuYEeHUE STUJIEHAa M H3YYEHHE €ro CBOIICTB,
KAueCTBEHHBIE PEAaKIMU OPraHMYECKUX BEIIECTB, JEeHATypalus
OEJIKOB TP HarpeBaHUM, IIBETHBIC PEAKIINU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIECTBAMU
U J1a0opaTOpHBIM O0OOPYIOBAaHHMEM; IMPEACTABIATh PE3yJIbTAaThI
XUMHYECKOTO JKCIepUMEeHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakiuuii U GOpMyIUPOBATh BHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

CopmMupoBaHHOCTH ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS  T10
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PeaklHMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEAKIUH)
ChopMUpOBaHHOCT ~ yYMEHUH  KPUTHYECKM  aHAJIM3HPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBaHHOCT, YMEHHMI COOJIIO/IAaTh TpaBUIa SKOJOTUYECKH
1eJ1eco00pa3HOro MoBeACHUsSI B ObITY M TPYJIOBOM NEATENHHOCTH B
LEJISIX COXPAHEHHs CBOETrO 3[0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpellbl, OCO3HABATh OMACHOCTh BO3/JEHUCTBUS Ha JKUBBIE OPraHU3MBbI
onpeeNEHHBIX OPTaHNYECKUX BELIECTB, IOHUMAas CMBICIT [TOKa3aTeNs
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUS M MPEAOTBPALICHUs UX BPEIHOTO

BO3JCHCTBUS Ha OpraHu3Mm 4CJIOBCKaA

11 KJJIACC




Kon
NMpoBepPsiEeMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero odpasoBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bnanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKHUN  DJIEMEHT, aToM,
JNIEKTpOHHAs 000JI0YKa aroma, S-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HWOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPUIATEIHHOCTD,
CTENEHb OKHUCJIEHUS, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBI  00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHAOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), paCTBOD, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOIUTHUYECKAs JUCCOLMALMSA, OKHUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHWMHYECKOE
PaBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJIUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
(haKTOJIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30ITaCHOM HCIOJIb30BAaHUN BOKHEHIIIMX HEOPraHUYECKHX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopmMupoBaHHOCTh YMEHUI BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBA3b W3YUYEHHBIX MOHSITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINUCAHUM CTPOCHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBpAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHUX
3HAHUUI v MOHATHSIMHA il MPEACTABICHUSMHU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenue OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAaHHUS BEILECTB U
XUMUYECKUX SIBIICHUM (HAOIIOJIEeHWEe, HW3MEpPEHUe, HKCIICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUS XHMHYECKHX D3JIEMEHTOB B COEIUHEHHUAX Pa3JIMYHOTO
CoCTaBa, BHJ XMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BEIIeCcTBa (aTOMHasi, MOJIEKYJIsIpHas, HOHHaS,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTh YMEHHI ONPENEATh XapaKTep Cpebl B BOJHBIX

pacTBOpax HCOPraHNYCCKUX COE€IUHEHUI




1.6

1.7

ChopMupoBaHHOCTH YMEHHS KIacCHU(DUUIUPOBATh XUMHUYECKHE
peaxkuuu 1o pa3IuYHbIM IPU3HAKaM (YUCILy M COCTaBy pearupyromux
BELIECTB, TEIIOBOMY J(QeKxTy peakuuu, H3MEHEHHIO CTEHeHel
OKHUCJIGHHS  DJIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  y4acTHUIO

KaTaJiu3aTopa)

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHUS peaKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIE YPAaBHEHUS PEaKLUU
HOHHOIO0 OOMEHa, YUUThIBas YCJIOBMs, IPU KOTOPBIX 3TH PEAKLMU

HUIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHH MIPOBOJUTH peaxiuu,
MOATBEP K IAOLIUE KayeCTBEHHBIN COCTaB Pa3IMYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BELIECTB

1.9

CpopMUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

1.10

2.1

2.2

ChopmMupoBaHHOCTh YMEHUN OOBACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHYECKON peaklnu OT pa3iNdHbIX (haKTOPOB

ChopmupoBaHHOCTE YMEHUH OOBSCHATH XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEILIHETO BO3ACHCTBUSA

(mpunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHHUI packpbiBaTh cMbIch I[lepuoguueckoro
3akoHa .M. MeHnneneeBa HM JI€MOHCTPUPOBATH €ro
CHUCTEMAaTU3UPYIOILYI0, OOBSICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCT ~ YMEHHMHM  XapaKTepHU30BaThb  BJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJIEMEHTOB 1-4 mepuonos
[lepmonnueckoit  cucTeMbl  XMUMH4YeCKuUX  anemeHToB .M.
MeHieneeBa, UCIIONIb3Ys MOHSTHUSA «S-, P-, d-DTIEKTPOHHBIE OPOUTAIIN,
«9HEPreTUYecKre YPOBHMY», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmaMm Ilepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.U.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XMMHMYECKHE CBOMICTBA HEOPraHMYECKHX BELIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUC T€HETUYECKOM CBS3U MCKAY




HCOPraHN4CCKUMU BCIICCTBaAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh IMPUHAICKHOCTD
HEOPraHMYECKUX BEIIECTB M0 MX COCTAaBY K OMPEIECIEHHOMY KJIacCy
(rpymre) coenquHeHu (MPOCThIe BEIIECTBA — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIC TUAPOKCHUADBI, COJ'II/I)

CchopMupoBaHHOCTb YMEHUH HCIIOIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIEHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHkaatypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCTBIA ra3, aMMuak, raméHas U3BeCTb, HEraméHas H3BECTb,

MUATHEBAs COJIA, MTUPUT U JIPYTHE)

ChopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBIO  ypaBHECHHUMH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHI/Iﬁ

ChopMupoBaHHOCTb ~ YMEHMH  IUIAHMpOBaTb M BBINOJHSATH
XAMHAYECKHH SKCIIEPUMEHT (pa3liokeHHE TEepOKCHIa BOJIOpOJAa B
MPHUCYTCTBUH KaTaIN3aTopa, OMpeIesIeHIe CPEeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHJUKATOPA, BIUSHHE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW pEaKIMH, PeaKIMH HOHHOTO
oOMeHa, KaueCTBEHHbIE pPeaKIMM Ha cysbdar-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAILHBIX 3a/1a4
o reMaM «MeTtayuib U «HemeTanss») B COOTBETCTBUH C IPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHWH C BeleCTBAMU H
a0OpaTOpHBIM  O0OpPYJOBAHHMEM;  TPEACTABIATH  PE3YyJIbTAThI
XAMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHHI
COOTBETCTBYIOIUX peakuuil U (OpMyIHpPOBATH BHIBOJBI HA OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH yMEHUH COOMIOAATH MpaBWiIa IOJb30BAHUS
XMMHUYECKOH MOCyl0i M 1abopaTOpHBIM 00OpPYJIOBAHUEM, a TAKKE
ImpaBujia 06paHICHI/I$I C B€IIECTBAMHU B COOTBECTCTBHUU C HHCTPYKIUAMHA

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHWYECKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  XUMHUYECKHE
MPOLIECCHI, JIEKAIINE B OCHOBE IIPOMBILLIEHHOTO MOJIYYEHHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTL HpCI[CTaBJIeHI/Iﬁ 00




OGH_II/IX Hay4YHbIX TpPUHOUIIAX W  IKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'0O IMMPOMU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

3.3

3.4

ChopMupoBaHHOCTH MPEACTABICHUI 0 XUMUYECKOU COCTABJISFOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHH B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOTUMOW IS
pelIeHUs TPAKTHYECKUX 3a/ad M JKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTE  yMEHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HNCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIMU, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTb yMEHHUI coOMOIaTh NpaBUiIa 3KOJOTMUYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYIOBOHM JEATEIHHOCTH B
LEIAX COXPAHEHUs CBOETO 30POBbS M OKPY’KAKOIIEW NPUPOIAHOU
cpelsl

Oco3HaBaThb OMNACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEILECTB, MOHMMAas cmblcn nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIOCOOBI YMCEHBIICHHUA U ITPEAOTBPAIICHUA UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHHUW  TPOBOJAUTH  BBIYUCICHHUS  C
WCTIOJIH30BAHNEM TIOHSTHS «MAaccoBasi JIOJISi BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX pPEAKIIHSIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJIHOTO W3 YUYaCTBYIOIIUX B PEaKIMU BEIIECTB,
TerI0Boro 3¢ (dexra peakiiuu Ha OCHOBE 3aKOHOB COXPaHEHHUs MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUH

1.1

1.2

1.3

[Ipenmer opraHnyecKOol XUMHUHU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHUYECKHUX
coequHenniit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

CtpykTypHble (OPMYJIBI OpPraHUYECKUX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJAUHAPHBIE U KPAaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKaIMy OPraHUIeCKIX BEIICCTB
Homenkiatypa oprannueckux coeIMHEHUM (CUCTeMaThiecKas) 1 TPUBHAJIbHbBIC

Ha3BaHUS BaKHEHUIITHX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psa. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE W XMMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEHMs), HAXOXKJCHHWE B NPUPOZE, IMOJIyuYeHHE U

IMPUMCHCHUC

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AJIKEHOB: (DU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUJpATallUd, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMCHCHUC
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Anxaguensl: Oytamuen-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, BaKHEHIIME
XMMHYECKHE CBOICTBa (peakuus noiumepusanun). [lomyueHre cMHTETHYECKOTO

KaydyKa U pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psi. ALETHIICH —
MPOCTEHIINI TpEeACTaBUTENh AJIKHMHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE WU
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUIPUPOBAHUSA,  TaJOT€HUPOBAHMUS,

ruaparamnuu, I OpCHI/Iﬂ), NOJIYUYCHHUEC U TPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3NUECKME W XUMHYECKHE CBONCTBA
(peakuuu TaJOTCHUPOBAHUS U HHUTPOBAHHS), TOIY4YCHHE U MPHUMEHEHHUE.
Tonyon: cocraB, crpoeHue, GU3NYECKUE M XMUMHUYECKHE CBOWCTBA (pEakKluu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJyuY€HUE U MpUMEHeHHe. TOKCHYHOCTH
ApCHOB. I'enmeTnueckas CBSI3b MCXKAY yriji€BoaopodgaMu, NPpHUHAMICKAIIUMU K

Pa3JIMIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHblE HMCTOYHUKM yriIeBOLOPOAOB. IIpupomHbBII ra3 M IOIyTHBIE
HedTsHbIe Ta3pl. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTanuTudeckuil), muposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KaMeHHBbIiH

yTOJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHUS

[IpenenbHble OOHOATOMHBIE COUPTBL. MeETaHON MW JITAaHOI: CTPOCHUE,
¢du3nyuecKkue U XMMHUYECKHE CBOWCTBA (pEaKlUMU C AKTHBHBIMA METaJUIaMU,
raJloreHOBOJIOPOIaMHU, TOpPEHHUE), MpUMEHeHHe. BoaoponHble CBS3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE MeTaHOJIa U 3TaHOJIA Ha OPTraHU3M YeJIOBEKa.
MHoOroaroMHble CIIUPTHI. DTUIICHTJIMKOIIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIaMHU,
KaueCTBEHHAs peakilisi Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [[puMeHeHne ririepruHa U STHICHTITUKOISA

@deHon: CTpOeHHE MOJIEKYJbl, (u3uveckre ¥ XHUMHUYECKHE CBOMWCTBA.
Tokcuunocth penona. [Ipumenenue dhenomna

Anpaeruipl ¥ KeToHbl. DopMaIbIeTHI, alleTalbACTH/l: CTPOCHHE, (PU3UIECKUE
U XUMHUYECKHE CBOMCTBAa (peakluMM OKHUCJICHHS W  BOCCTAHOBJICHUA,

KAaueCTBEHHbIE PEAKINH ), IOJyUEHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE MpeJesibHbIe KapOOHOBBIE KUCIOThI. MypaBbiHasi U YKCyCHas
KHCIIOTBI: CTpO€Hue, (pru3nuecKkue U XMMHUUYECKHe CBOMCTBA (CBOICTBa, oOmiue
JUI Kjacca KHCIOT, peakuus »TepuduKanuu), MOJIydeHHe U IpUMEHEHHE.
CreapuHOBasi U 0JIEMHOBAs! KUCIIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX

KHCIIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE AecTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonoruyeckas posb

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yIIE€BOA0B (MOHO-, JU- U MOJUCAXapPHUIbI).
I'moko3a — mpocTelmmii MOHOCaXapHuI: OCOOEHHOCTH CTPOCHHSI MOJIEKYIIBI,
¢usnyeckue M XHUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHIAOM
meau(Il), oxucnenme ammuayHbIM = pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAX0XKJIEHUE B IPUPOJIE, IPUMEHEHHE,
6uosornyeckas posib. PorocunTe3. PpyKTO3a Kak U30Mep II0K03bl. Kpaxman
U LeJUII0JI03a KaK MpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEUII0JI03bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOJN3, KadeCTBEHHas

peaKIus C HOJIOM)

A3oTcoepikaliie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaKk aM(OTEepHbIe OpraHndyeckre coenuHeHus. Ousnueckue u
XMMHYECKHE CBOWCTBA aMMHOKUCIOT (Ha MpuUMeEpe IIMIMHa). buosornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJISpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUAPOJU3, ACHATYpallis, KaYeCTBEHHbIE peakluy Ha OeKu
BricokoMonekynsipHble COSIMHEHUS

OcHOBHbIE TIOHSTUSI XUMHUHU BBICOKOMOJIEKYJISAPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEPU3ALUU,  CPEAHSS

MOJICKYJIsIpHad Macca. OcHoBHBIC MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

CoeI[I/IHeHI/Iﬁ — NOJIMMCpU3alug U TOJIMKOHACHCAIIUA

5.2

3KCH€pI/IM€HTaJ'II)HI)I€ MCTOJbl M3YUYCHUS BCIICCTB W HUX HpCBpaHIGHHfIZ
O3HAaKOMJICHUEC C 06pa3uaMH ONpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

1.1

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

XuMHueckuit aneMeHT. ATom. Spo aToMa, U30TOMbIL. DIEKTPOHHAs 000JI0UKa.
OHepreTuyecKkre ypoBHH, OlypOBHU. ATOMHbIE OpOUTAIIH, S-, P-, d-2TIEMEHTHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB TI0 OPOUTAIISIM B aTOMAaX AJIEMEHTOB

NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTYpalLHs aTOMOB

1.2

[Iepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX JJIEMEHTOB
J .. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoi cucremsl
XuMuyeckux d1eMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XHMMUYECKUX 3JEMEHTOB H
o0pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyHnaM U HEepUOIaM.

3HadeHUE NEpUOANYICCKOI'0 3aKOHA B PA3BUTHU HAYKHU

1.3

1.4

1.5

CTtpoeHue BemecTBa. XHUMHYECKash CBA3b. BuUIbl XUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJNSpHAs W TOJSApHAs, WOHHAs, MeTajndeckas). VIOHBI:
KaTHOHBl M aHHOHBIL. MexaHU3Mbl 00pa3oBaHHUS KOBaJCHTHONW XUMHYECKON

cBs3M (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHbIN). BogoponHas cBs3b
BaneHTHOCTB. DNEeKTpOoOTpUIIATENLHOCTh. CTEMEeHb OKUCICHUS

BemecTBa MOJIEKYyJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pemérku. llonsatue o agucnepcHsIxX
cucreMax. VcTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 0J11 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHUYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knaccudukauus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYeCcKON XUMHU. 3aKOH COXPaHEHUsI MAaCChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBpALICHUA SHCPIUU IPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

OOpatumblie peakuuu. XuUMHUeckoe paBHoBecue. DaKTOphl, BIUAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
Onextponutrdeckas auccormanysa. CuibHbele u crnalble 3mekTpoiautsl. Cpena
BOJHBIX DPACTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IlienodHas. Peaxuuum

HOHHOTO 0OMeHa

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuu

2.1

Heopr AHNYCCKasa XUMUsA

Hewmertannsl. [Tonoxxenue nHemerannoB B [lepuonnyeckoil cucteMe XUMHUIECKIX
snementoB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB. DHU3UYECKHE
CBOICTBa HEMETAJUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpUMeEpe KHUCIOpoAa,

cepsl, hochopa u yriepoaa)

2.2

23

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajOre€HOB, CEphI, a30Ta,
docdhopa, yriaepoga W KpPEeMHHUS) M HUX  COCIMHEHMH  (OKCHJIOB,
KHCIIOPOJCOACpKAIINX KHUCIOT, BOAOPOAHBIX coenuHeHuil). Ilpumenenue

BaKHEHUIIINX HEMETAIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B Ilepruonnueckod cUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. Oomue ¢puzndeckue cBorMcTBa MeTauioB. CIuTaBbl METAIIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpﬂ)KCHI/Iﬁ METAJlJIOB
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2.5

XWMHUYECKUE CBOMCTBA BAXKHEWININX METAIOB (HATPUH, KaJIMid, KaJbIIWH,
MarHuii, allOMHHUNA, [IUHK, XpOM, XKEJe30, MeJlb) U UX coeauHeHuil. Oo0mue
CrocoObI TOMyUYeHUsI MeTaluIoB. [[prMeHeHrne MeTallIoB B OBITY U TEXHHUKE

I'eneTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKAIINX K PA3JTUYHBIM

Ki1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B oOecrie4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M TMHUIIEBOM
0e30MacHOCTH, Pa3BUTHUH MEIUUUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHYCCKHX peaKHHI;'I

3.2

HpeI[CTaBJIeHI/IH 00 O6H.[I/IX HAayYUYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOT'O IMOJYUCHUA
BaKHEHIIINX BCIICCTB. Yenosek B MHUPE BEIICCTB U MaTCpHUAIOB: Ba)KHEHIIIIE
CTPOUTECIIBHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBIC MaTCpHajbl, KpPpaCKHu, CTCKIIO,
KEpaMuKa, MaTrcpualibl AJId 3JICKTPOHHUKH, HAHOMATCPHUAJIbl, OPraHUYCCKUC U

MHUHEpaJIbHbIEC YI00pEeHUs

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBWJia HCIIOJIb30BaHHA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30IacHOI0 MCIIOJIb30BaAHUS IpenapaToB OBITOBOM

XUMUHM B TMTOBCEIHEBHOMU JKU3HU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.
AxkmmonepHoe oouectBo «M3aarenbetBo «lIpocBemenne»
* Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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