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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
dbeneparbHOI 00pa30BaTEIbLHON MPOTPaMMBI cpeHero ob1ero oopazoBanus (DOII
COO), mpexacraBneHHbIXx B DepepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
cragpapre COO, c¢ yuerom KoHuenuuu mnpenonaBaHus y4yeOHOro mpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX opranm3auusx Poccuiickoit  ®enepanuu,
peanu3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOKEHUHN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruy o0y4eHus, BOCIUTAHUSL U Pa3BUTUS 00y4aroUIuXcsl CpeACTBAMU
yaeOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss ®I'OC COO o B3anM0OOYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTATOB OOyUYEHHS] U TPeOOBaHWI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMHU
o01reo0pa3oBaTeNbHON  OpraHU3aliK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXKHUT 3aBEpIIAONIMM DJTAallOM peau3alui  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 00O0CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
U TIpUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHHe OOydaronuxcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHus Cpe/ICTBAMU YU4eOHOTO MpeIMeTa « XUMHUS»,
CoJlep>KaHUEe M TOCTPOCHHE KOTOPOrO OINpPEAENCHbl B MpPOrpaMMe IO XHUMHH C
y4eTOM crnenupuk HayKd XUMUHU, €¢ 3HAYCHUS B MO3HAHWUU TPHUPOJBI U B
MaTepHaTbHON KU3HHU OOIIECTBA, a TAKXKE C YU4ECTOM OOIIUX IeJIe M MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CPEAHEro OOIIero
oOpa3oBanus B Poccuiickoit @eaepanuu.

XuMusl Kak 3JEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK MIpaeT OCoOYyI0 pojib B
COBPEMEHHOW ITMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MAaTepHAIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKE PAITMOHAIBHOTO HAYYHOTO MBITIICHUS, B
CO3JaHHE LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
NPUPOJIBI M YeJoBeKa, KOTopoe (GopMHUpyeTCs B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aHMMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MTPUMEHEHUS.



TecHO B3aMMOJEWUCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMU, XMMHs CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HH KaxXJIoro wieHa oOmiectBa. CoBpeMeHHass XMMHS KakK HaykKa
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootBercTBHM ¢ OOHMIMMM LENSMHA W TMPUHIMIIAMH CPEAHETO OOIIETo
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM JJiS  BBIPAaOOTKM  MHPOBO33PEHUECKHX
OPUEHTUPOB, YCIIEIIHOIO BKJIIOYEHUS B JKU3Hb COLMyMa, NPOJOJLKCHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBnsOIKUMHU NpeAMETa « XUMHU ABISAIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmas W HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepKaHHsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUH (C BKIIOYEHUEM 3HaHUUM U3 00IIel XUMUN) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3y4YCHUH
npeaMera oO€ecleyuBaeT BO3MOXKHOCTh PpPacCMOTPEHHS BCEr0 MHOIo0o0pasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa coaepkaHus KypcoB — «Opranuueckass xumusi» u «OO0mas u
HEOpraHu4eckas XuMus» cPopMupoBaHa B MpPOrpaMMe IO XWMHUHU Ha OCHOBE
CUCTEMHOT0 TOAXOJa K M3YYCHHI0O Y4YeOHOTO Marepuasia M 0OyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  OMNpPEAENICHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUU BELIECTBA
paccMaTpUBAOTCS HA YPOBHE KIACCUYECKOM TEOPUM CTPOEHHSI OPraHMYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M  DIJIEKTPOHHBIX
MPEACTABICHUI O CTpOEeHUHU BenlecTB. CBelleHNs 00 N3y4aeMbIX B KypCe BelllecTBax
JAI0TCS. B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIOXHBIX OMOJOTMYECKH AKTHUBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHM  [OJIYYalOT  pa3BUTHE
chopMHUpPOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IMEpBOHAYAIBHBIC
MIPEAICTABICHUS] O XUMUYECKON CBSA3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKON PEAKLIUH.

[lox HOBBIM yriioM 3peHUss B mpeaMmeTe «XuMmus» 0a30BOTO YpOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
TEOPETUUECKH Marepual M (DAKTOJOTMYECKHE CBEIEHUS O BEIIECTBAX H
XUMHUUYeCcKol peakiuu. Tak, B "yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00ydaromuMcs MPeJOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOINYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTUYECKUX TMO3ULINM,



riy0ke TOHATh HMCTOPUYECKOE HW3MEHEeHHe (QYHKIUI STOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XUMHYECKHUX PEAKIHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
CoJlep KaHusl, UMEIOIMMH KYJIbTYPOJOTUYECKUM M TPUKIAIHOW XapakTep. OTu
3HAHMS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3UM XHMHHM C JIDYTUMHU HayKaMmH,
PacKpbIBAIOT €€ POJIb B MO3HABATEIBLHON U MPAKTHUUECKOM JAESTEILHOCTH YETIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHIO YBKECHUS K TIPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUM XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpOOJIeMax, CBS3aHHBIX C XUMHUEH,
KPUTUYECKHA OCMBICTBATH HH(POPMAIIUIO U IPUMEHSTH ¢ JIJIs IIOTTOTHCHMS 3HAHHH,
pelIeHNs UHTEJUIEKTYaIbHbIX HAKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKHUX 3a/1a4. B
LEJIOM COJepKaHuEe y4eOHOro mpeamera «XUMHsS» JAaHHOTO YPOBHSI U3YYEHUS
OpUEHTHUPOBaHO Ha (GOPMHUPOBAHKE Yy 00YHAIOUTUXCS MHUPOBO33PEHUECKOW OCHOBBI
JUIsT TIOHUMaHusT (QUIocOpCKUX UACH, TaKMX Kak: MaTepHaAIbHOE €IMHCTBO
HEOPTaHUYECKOT0 U OPTraHMYECKOr0 MUpPa, 00YCIIOBIIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, IO3HABAEMOCTh MMPUPOIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U peHieHUs TPOTUBOPEUYHM MEXIy HOBBIMH (aKTaMHd UM TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJIOTMYECKUX Mpo0ieMm, a
TakKe MpoOeM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTE€PHUAJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3ALUU
oOy4Jaromuxcsi MPUHATHIE TPOrpaMMON MO XUMHUU MOJIXOAbl K OMNPEIeSICHUI0
CONlepKaHUsI M TIOCTPOCHHUSA TIpPeAMETa TMpeayCMaTpuBalOT (popMupoBaHHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUMN, UMEIONTUX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX
BUJIOB [ICATCJIILHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHaiu3a M 0o0pabdoTKU
uH(popMalMu, HEOOXOAUMBIX [JIi MPUOOPETEHUS ONbITa MNPAKTUYECKON U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH, 3aHUMAIONICH BaXXHOE MECTO B IO3HAHUMU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, MPU OINpeeICHUN
COJICpKATEJIbHOM XapaKTepUCTUKU IIeJIeM H3y4eHHUs IMpeaMeTa HampaBiIcHUEM
MEePBOCTETNICHHONW 3HAYMMOCTU TPAJAMIIMOHHO TPHU3HASTCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUYECKOU
JIEATEIIbHOCTH 4Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KynbTyphl. C
METOAWYECKON TOYKM 3PEHHUS TAKOM MMOAXOJ K ONPENCICHUIO LEJIEH H3YYCHUS
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHMSI TIABHBIMU IIEJIIMU U3YUYCHUS TpEeIMEeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBASIOTCS:

e (opMupoBaHuMe cHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHeWIel
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOW
JeKaT KIIYEBbIe MOHATHUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHE CYIIHOCTH JOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOTUMBIX T MPUOOPETEHUS YMEHU I
OPUEHTHPOBATHCSI B MHUPE BEIIECTB U XUMHYECKHX SIBICHUH, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBLHOCTH, CBI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJICHUEM  TMPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, coaepskaTenbHas XapaKTepUCTHKA IieJiel U 3a7a4 U3y4EeHUs
npeaMeTa B IporpaMMe 1o XUMUHM YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMU NPUOPUTETAMHU B CUCTEME cpeaHero ooduiero oOpazoBanus. CerogHs B
MPENoAaBaHIH XUMHUU B OOJIBIIECH CTETIEHN OTAASTCS MPEANOYTCHNE PAKTUYECKOM
KOMIIOHEHTE COJep>KaHusi OOydeHHus, OPHEHTUPOBAHHON HAa MOATOTOBKY
BBIIIYCKHHMKAa 00111€00pa30BaTENIbHON OpraHu3aliy, BIAJCIOUIET0 HE HabopoM
3HaHUU, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHU U YMEHUSMHU
aKTUBHOTO TOJYYCHUs 3HAHUIN U MPUMEHEHUS UX B PEATbHOMN )XU3HU ISl PEIICHUS
MPAKTHYECKUX 3a7ad.

B cBs131 ¢ 3TUM IIpH M3yYEeHUHU TIpeAMETa «XUMHUSD TOMUHHUPYIOIIEE 3HAUCHHUE
IpUOOPETAIOT TaKUE 1IeJU U 33/1a4H, KakK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpoOBaHHE  WHTEIIEKTyaJllbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY HPHUHATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CB3aHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM;

dopMupoBaHue |y oOOyyaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCATbHOE 3HAYCHHUE ISl Pa3WYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJieM, MOoucKa, aHajau3a U 00paboTKu MHGOpMALIHH,
HEOOXOUMBIX AJI1 MPUOOPETEHUS OIbITA AEATEILHOCTH, KOTOPasi 3aHUMAaET BaKHOE
MECTO B IO3HAHWU XUMHH, a TakXKe JUIsl OLEHKH C TMO3ULUN 3KOJOTHYECKOU
0€30IMMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUIECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKa U MPUPOTHYIO CPEy;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM 00y4YaroIIMXCs: CIOCOOHOCTH CaMOCTOSATEIBLHO TPUOOPETATh HOBBIE
3HAHMS TI0 XMMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpEeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUM JJI MOUCKA U aHallu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOITMATUBHOTO U JIOTHIECKOTO
MBIIIICHUS, HA0TIOAATeIbBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHMM W MPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUWE y oOydarommxcss yOeXICHHOCTM B  T'YMaHUCTHUYECKOU
HAIpPaBJICHHOCTU XUMHUHU, €€ BAXKHOW pOJIM B PEHICHUH TJI00aIbHBIX MPOoOieM
PaIMOHAIBHOTO MPUPOJIOTIONBE30BaHMS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCEpPEKHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHWM JJI TPUHSATUS TPAMOTHBIX DEIICHUA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeObHOM miaHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00yacth «EcTecTBEeHHO-HAYYHBIC
PEIMEThBD.

OO111ee 4nciio YacoB, OTBEACHHBIX JUISI U3YUCHUSI XUMUU, HAa 6a30BOM YPOBHE
cpeaHero obmero oopazoBaHus, cocTaiseT 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kmacce — 34 waca (1 9ac B Heneoro).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT OpraHMYECKOl XUMUU: €¢ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIY4CHUM HOBBIX BEIIECTB M MaTEpHANOB. Teopus CTPOEHHsS OPraHWYECKHUX
coequHennit A. M. ByTtiepoBa, e¢ ocHOBHBIE Mo0keHUsI. CTPYKTypHBIE (POPMYJIBI
OpraHMYECKUX BemecTB. [ omonorus, wuszoMepus. XuMHYECKas CBS3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccupuKaluu opraHmdyeckux BeuiecTB. HomeHkmnatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHUIIMX IPEICTABUTENCH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3Y4YEHHUS BEIIECTB W HMX IPEBPAILCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHalaMU Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAOIIOJACHUE M OMNHCAHUE
JEMOHCTPALlMOHHBIX OIIBITOB IO MPEBPALICHUIO OPraHUYECKUX BELIECTB IIPU
HarpeBaHu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
OpocTeilline NPEeCTABUTENN AalKaHOB: (U3NYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOPEeHMs), HAXOXKIEHHE B MPUPOJE, NOJyuyeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUUECKUN psii. DTHIEH U NPOINHWIEH —
OpocTeilline NPEeJCTaBUTENN AaJKEHOB: (U3MYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THApaTallUd, OKHUCICHUA U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwnOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusauuu). [lonmydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUUECKUH psifl. ALleTUIICH
— TMpPOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (pEaKUU TUAPUPOBAHUS, TAIOT€HUPOBAHUS, TUJIpaTalliH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, pU3MUECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U TIpUMEHEHHE. 10yon:
cocmaes, cmpoeHue,  Quauyeckue U  XumMuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOSyYeHUe U hpumeHneHue. TOKCHYHOCTD



apeHoB. ['eHeTHueckass CBsSI3b MEXIY YIVIEBOJOPOJAMH, NPHHAMJIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. [IpupoaHblii ra3 W IONMYyTHBIE
HedTsaHble Ta3bl. Hedth m e¢ mpoucxoxaenue. Crnocobsl mepepaboTku HedTu:
NEPETOHKAa, KPEKUHI (TEepMUYECKHUI, KaTamuTUdeckuil), nuponus. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBbIH
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB W WX IPEBpALICHUIL:
O3HAKOMJIEHHUE C 00pa3liaMy MIaCTMACC, KAyYyKOB U PE3UHBI, KOJICKIIUU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BO/IHBIX, IPOBEICHNE IPAKTUYECKON paOOThI: MOIYYEHUE ITHIIEHA U
M3y4YE€HUE €r0 CBOMCTB.

Pacu€tHble 3a1ayn.

Bblunciendss MO YpaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTA PEAaKIMHU 0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM NPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiue opranaieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. METaHOI W 3TaHOJ: CTPOCHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeETajlJlaMH,
rajJjior€HOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIMLEPUH: CTPOEHHUE,
¢usznyeckue W XUMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl PeakUus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHo: CTPOCHHUE MOJIEKYJIbI, (GPU3UYECKUE U XUMUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpaerunpl U kemonvl. Dopmanblierui, aueTalbACTU: CTPOCHHE,
duznyecKkue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHHUS U BOCCTAHOBJICHUS,

KA4ECTBEHHbIE PEAKLIMN ), IOJYyUYEHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpEAeNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHas U YKCYCHAsI
KHUCJIOTBI: CTPOCHHUE, (PU3UUECKUE U XUMHUUECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCIIOT, peakuus dTepuuKannu), noaydyeHue u npuMenenue. CteapuHoBas
Y OJIEMHOBAS KUCJIOTHI KaK MPEACTaBUTEH BhICIINX KapOOHOBBIX KUCIOT. Mblja Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE EHCTBHE.

CrnosxHble 3(hUpBI KaK IPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
s¢pupoB. Kupsl. 'maponus xupos. IIpumenenue >xupoB. buonorudeckas posb
YKHPOB.



VYrneBoabl: cocTaB, Knaccuukaiys yrieBo0B (MOHO-, TU- ¥ TIOJTUCaXapHIbl).
['moko3a — mpocTeduii MOHOcCaxapul: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
bu3nueckue U XuMUYECKUe CBOMCTBA (B3aumojenctBre ¢ ruapokcuaom menu(lIl),
OKHCJICHHME aMMHadHbIM pacTBopoM okcujaa cepebdpa(l), BoccTaHoBiIEeHHE,
Opo’keHue TIIOKO3bl), HAX0XACHHUE B IPUPOJIE, MPUMEHEHHE, OMOIOTHYeCKas POJib.
®dorocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnoiio3a Kak npupojHbslie noaumepsl. CTpoeHHe Kpaxmania U
newnono3bl. du3nueckue M XMMHYECKHME CBOWMCTBA Kpaxmaina (THApOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEBpallCHUM:
MpOBE/ICHNE, HAONIOJCHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, Kau€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJa
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHUCTBUE TJIUIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHAA
cepedpa(l) u runpoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuéTtHbie 3aauu.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTa PEAaKIMHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTBI Kak aM(OTepHbIE OpraHnyeckue coequHeHus. dusnyeckue u
XMMHUYECKHE CBONCTBA aMHHOKHUCIOT (Ha mpuMmepe ruuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPMYHAs W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpalllCHUN:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanusi OeiIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOAbBl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALUs ¥ OJTUKOHIECHC AU

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX MpPEBpalICHUM:
O3HAKOMJIEHHE C 00pa3llaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanus MeXIpeaMETHBIX CBA3EH IPU U3YUEHUN OPTAHUYECKON XUMUHU B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHM, TaK W IOHATUH, SBILIIOIIMXCA CUCTEMHBIMU ISl OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKIIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH (hakT, rUIoTe3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KIacCHU(UKAIUs, NEPUOJIUIHOCTb, HAOIIOAEHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, AarperaTHOE€ COCTOSIHHME
BELIECTBA, (PU3MUECKNUE BETUUYHUHBI U €IMHUIIBI UX U3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHBIE BelIecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
(epMEeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: mNHIIEBbIE MNPOAYKTHI, OCHOBBI PalMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETUUECKUE MPENapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKHUH aeMeHT. ATOM. S Apo aTroma, H30ToMnbl. DJIEKTPOHHAs 000JI0UKa.
DHepreTHYecKre YpOBHHU, MOJIYPOBHH. ATOMHBIE OpOUTAH, S-, P-, d- JIEMEHTHI.
Oco0OeHHOCTH pacIpeieNIeHUs AJIEKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[lepnonnueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpHOIMYECKOr0 3akoHa W Ilepmoanyeckoill cucTtembl
xuMmudeckux sneMmeHToB . M. MeHnueneeBa ¢ COBpEMEHHOM TEOPUEW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYINaM M TEpHOJAM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KkOBaJIeHTHasi HEMOJISIpHAs W MOJspHas, MOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJICHTHOM XMMHYECKOW CBsi3M (OOMEHHBIH M JIOHOPHO-
aKuentopHsiil). BomopoaHas cBsA3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okuciieHrsa. IOHBI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTALNIMYECKUX PEUIETOK. 3aBUCHMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUYECKON PEIICTKH.

[ToHATHE O TUCTIEPCHBIX cUcTeMaX. ICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBast 101 BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknatypa
HEOPraHUYECKUX BEIIECTB. ['€HeTMYEeCKas CBSI3b HEOPraHUYECKHWX BELIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kriaccupukanuss XMMHUYECKHX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKON XWMHHM. 3aKOH COXPAHEHHsS MAacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSAX.

CKopocTh peakiuu, e¢ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTumbIe
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutuyeckas aucconuanus. CuibHbIe U ciadbie anekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUS BEHIECTB M HX IPEBpPAIICHUN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa xumuueckux snemeHtoB /. .
MeHnneneeBay, U3ydeHHUE MOJIENICd KPUCTAUIMYECKUX PEHICTOK, HAOIIOJACHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, OIPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C IOMOIIIbIO YHUBEPCAIBHOTO HHIUKATOPA, PEaKIIUi HOHHOTO 0OMEHa), POBEICHNE
MpaKTUYECKON paboThl «BiusiHuE pa3audHbX (AKTOPOB HA CKOPOCTh XUMHUUYECKOU
pEAKLIUNY.

Pacuernbie 3anaun.

Pacuérsl 10 ypaBHEHUSM XMMHUYECKHMX pEAKOH, B TOM 4YHUCJE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIOJIb30BAHUEM MOHSITHUS «MAaccoBas JOJIS
BEIIECTBAY.

Heoprannuyeckasi xummust

Hemerannel. Ilonoxkenne HemerayuioB B Ilepuomndeckoit  cucreme
xuMuueckux sneMmeHToB J[. M. MenpaeneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IpUMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAYKHEHIIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCIUWHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.



Merannel. Ilonoxenne meramnos B llepuogmdeckon cucteMe XMMHUYECKHX
anemeHnToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTa/uioB. OOmme Qusndeckue cBoicTBa MeTauioB. CIulaBbl METALIOB.
DNEKTPOXUMHUUYECKUN PsAJl HAIPSHKEHUM METAIIIIOB.

XUMUYECKHE CBOMCTBA BA)KHEUINIMX METAUIOB (HATPUH, Kajdui, KaJbIUH,
MarHui, alfOMUHHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COECIUHEHUM.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHUKE.

OKCIIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpPALICHUM:
U3y4eHUe KoyuieKuuu «MeTamisl U CIUIaBb», 00pa3loB HEMETAJUIOB, PELICHHE
HKCMEPUMEHTAIBHBIX 3aJ7a4, HaOJIOJICHUE W OMNHCAHHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHUSA C PACTBOPAMHU
KHCJIOT U IIEJ0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

PacuéTHble 3ana4n.

PacuéTel Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, MAacCE€ WJIA O0BEMY OJHOTO M3 YYAcCTBYIOLIMX B PEAKIMH BELIECTB,
pacueThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUU, €CIIU OIHO U3
BEILIECTB UMEET IPUMECH.

XuMus ¥ ’KU3Hb

Posib xumun B 00eCneYeHHUU SKOJIOTMUYECKOM, SHEPreTUYEeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHH MeAHMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUM.

[TpencraBiaenust 00 OOHMMX HAYYHBIX MNPHUHLIMIAX  [POMBIILIEHHOTO
NOJIYYECHUS BXKHEHIINX BEIIECTB.

UYenoBek B MHpe BELIECTB M MATEPUANIOB: BaXHEHIINE CTPOUTEIIBHbBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepuaiibl sl JIEKTPOHUKW, HAHOMAaTEpHUasbl, OPTaHWYECKUE W MHUHEPAIBbHbBIC
ynoOpeHus.

XAMHST W 370pPOBBE 4YEJIOBEKA: IPAaBWJIA HCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, paBuja 6€30MacHOr0 UCIOIb30BaHU [TpenapaToB ObITOBOM XUMUN B
MTOBCETHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MeXNpeOMETHBIX  CBsi3ed TNpU  HM3y4YeHHMH OO0mmed u
HEOPraHWYeCKON XUMHUHU B 11 Kiacce oCylIECTBISETCS YEpe3 HCIOIb30BaHNUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA, TAK U MIOHATHUH, SIBJISIOIIMXCS CUCTEMHBIMU
JUISL OTAEINIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUSA: HAy4HbId (akT, TUIoTe3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccu(puKalusg, NEPUOAUYHOCTh, HAOIIOIEHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusuka: MaTepus, SHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BELIECTBa, (PU3MYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
peCypCHlI.

TexHonorus: XuMuU4YecKasi NPOMBIIIIIEHHOCTh, METAJULYypPIrusi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHILEBAs
MPOMBIIICHHOCTh,  (DapMalleBTUUECKass  MPOMBIILUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IPEenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHaJiOB,
AJIIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpelHEero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM). HaydHO-MeTOauYecKkol OCHOBOW s
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIMMHCS POCCUUCKOW Tpa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYHE MOTHUBAIMH K O0YUCHHIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYyYaroluxcsi PyKOBOJCTBOBAThCS B CBOEH
NEATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMH yCTAHOBKAMH, TPHUCYIIIUMHU IICIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4MEe MMPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUsS» JIOCTUTAIOTCS B
CAVMHCTBE YYCOHOW W BOCIHUTATEIBLHOW JEATEILHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HAealaMd POCCUUCKOT0 TPaKJAHCKOro OOIEeCTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMH U TIpaBUJIaMH MTOBECHUS, CTIOCOOCTBYIONMMU MPOIECCaM CaMOITO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH O0yYarOIINXCA.

JIuyHOCTHBIE pe3yibTaThl OCBOCHHUSI TpeAMeTa «XHUMUs» OTpaXkaroT
c(OPMHPOBAHHOCTh OTBITA ITO3HABATCIILHOW W TPAKTUYCCKON ACATEIHHOCTH
OOy4YaronIMXcs M0 peau3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM UYHUCIE B
4acTH:

1) rpaaaHCKOro BOCIIMTAHUSI:

OCO3HAHMS 00YYAIONUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABIICHUS O CONMABHBIX HOpPMax M TpaBUjIaX MEKINIYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM JAESTEIbHOCTH MPHU CO3aHUH YUEOHBIX
MIPOEKTOB, PEIICHUH YUYE€OHBIX U MO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHHUMATh MOTHUBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUIEHUSI K HWCTOPUYECKOMY UM HAy4YHOMY HACJEIHIO
OTE€UYCCTBECHHOMN XUMUM;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKECHHUS HAyKH €CTh PE3YJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX  ITOHUCKOB,
MOCTOSIHHOT'O TPY/Ia YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYYEHUH U MOCIEAYIOIIEM aHATN3e
uHGOpMaIMKU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIHTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOC IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPHI 310POBb:

NOHMMaHHs LEHHOCTEeH 370poBOro u 0Oe30macHoro oOpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOntoieHUsl TpaBui O€30MacHOro OOpalleHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUS LEHHOCTHM NPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHUSl TOCTEACTBUNA W HENPUATUS BPEIHBIX MPHUBBIUEK (YIMOTpeOIeHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYruxX BHUAAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE€ B PEHICHUM MPaKTHUYECKUX 3ajad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHHU;

YBAXKEHUS K TPYAY, JIOJAAM TPYyJIa U pe3yJbTaTamM TPYyAOBOH NEIATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYaIbHON TPACKTOPUU
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHM, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rHYeCcKOro BOCTIMTAHUS

HKOJIOTHYECKHU 11€JIeCO00pa3HOro OTHOILIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHMMAaHUA TJI00AJBbHOTO XapakTepa SKOJOTHYECKHX MpoOJeM, BIUSHUSA
DKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHOM CPEBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHKEHUNW XUMHH JUIS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOI'O HENPUATHUS JEUCTBUH, NPUHOCAIIUX BpEN OKpYKarolleu
NPUPOAHON Cpelie, YMEHHS IPOrHO3UPOBATH HEOJATONPUATHBIE HKOJIOTHYECKUE
IIOCJIEACTBUS NMPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HX;

HaJIMYusl PaA3BUTOrO 3KOJIOTMYECKOI0 MBILICHUS, YKOJIOTHYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTU DKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHOU
IIPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO MPOTHBOCTOSATH UACOJOTUU
xemogoOuu;

7) HIEeHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON MPAKTHKY;

NOHMMaHUA CleUM(UKH XUMUU KaK HayKd, OCO3HaHMs €¢ poJid B
(GbOopMHpPOBAaHUM PALMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3AaHUM LIETOCTHOIO
IpeACTaBIeHUs] 00 OKpYXKaloleM MHUpPE KakK O €IMHCTBE MPUPOJbI U YEJIOBEKA, B
NO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXACHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JJI1 COBPEMEHHOW LIMBUITN3aLIUU:
B €¢ T'YMaHMCTHYECKOW HAIlpaBJIE€HHOCTH U BaXKHOM POJIM BCO3JIaHWU HOBOM 0a3bl
MaTepUalbHOU KYJIbTYpbI, PEIIEHUH II100aJbHBIX MPOOJIEM YCTOMUUBOTO pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPreTUUYECKOM, IHIIEBOM UM OKOJOTMYECKON
0€30MacHOCTH, B Pa3BUTUU MEIUILIMHBI, 00€CIIEYCHUH YCIOBUHM YCIIEUIHOTO TpyAa U
HKOJIOTUYECKU KOM(DOPTHOM KU3HH KAXKIOT0 WiIeHa 00I1eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TOHMMAaHHsS CYIIHOCTH METOJOB
MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOIb30BATh



NOJTydyaeMble 3HAHUA JJI aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHUs JieJaTh OO0OCHOBAaHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LIEJIbI0 MOIYYEHMsI JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CAMOCTOATEIBHO HCIIOJIB30BATh XUMHYECKHE 3HaHWS I
pelIeHus Ipo0JIeM B PeaNIbHBIX )KU3HEHHBIX CUTYALINAX;

UHTEpeca K NO3HAHMIO U UCCIIEN0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY  00Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHBIX cepax NpodeccuoHanbHOM
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaYMMblE U1 (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOyUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHayYHbIC MOHSATHUS, OTPaXKaroIne
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHU(PUKY METOJIOB TO3HAHUSA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, YHEPTHs, SBICHHE,
MpoIIecC, CUCTeMa, HAYIHBIM (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaIbHBIC YUeOHBIC NelcTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIIXCs;
CIIOCOOHOCTD o0yJaronmxcs UCIIOJIH30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHON MTPAKTHUKE.

MertanpeaMeTHbIe Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU W  PETYJSTUBHBIMH
JICUCTBUSIMHU.

Osjaaaenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE AeliCTBUS:

CaMOCTOATENLHO  (OPMYJIHMPOBATH W aKTyaIM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OMpEeNeNATh LEIU JACATEILHOCTH, 3aJaBas IMapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTU C MOCTABICHHBIMU LIEISAMU;

HCIOJI30BaTh MPU OCBOCHUM 3HAHUMN MPUEMBbI JJOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTePHbIE TPU3HAKU MMOHATHI U YCTAHABIMBATH UX B3AUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBACHEHUS OTACNIbHBIX (PAaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIACCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBSA3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pPaCCYX ACHUA (MHIAYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHMS B pPacCMaTPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

IPUMEHATH B MPOLIECCE MMO3HAHUS, UCIOIb3yEMbIE B XUMUHM CUMBOJINYECKHE
(3HaKOBBIE) MOJIEH, IPEOOPA30OBBIBATH MOJIETIbHBIC ITPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) JIEMEHTa, XUMHUecKast (hopMyIia, ypaBHEHHE XUMHUYECKON peakinu
— IPU PELICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 337a4, MPUMEHATH
Ha3BaHHBIE MOJICIbHBIE MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 6a30BbI€ HCCIIE0BATEIbCKHE AeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(GopMyIMpOoBaTh LEIHN U 331a4U UCCIIEJOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BONPOCHl B KAauyeCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI I (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAOMIOATh 3a XOJI0M
npouecca, CaMOCTOATEIbHO MPOrHO3MPOBATh €ro pe3ynbrar, (OpMyIHpOBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIBTATOB HCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOU
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METO/IOB PEILEHUS PAKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IM4YHbIX METO/IOB
MO3HAHUS.

3) padora ¢ nHopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmanuu (Hay4dHO-
NOMYJISIpHAsl JIUTepaTypa XUMHYECKOrO COJAEpXkaHHs, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh ec JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;



GbOopMyIMpPOBATh 3aMPOCH U MPUMEHSITH PA3TMYHBIE METOMBI MPU TOWCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTPEIEIICHHOIO THUIIA;

npuoOpeTaTh OMBIT MCHOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMaJbHYIO  (OpMYy  MpPEICTaBICHUA
uHpopMaluu (cxembl, TpaduKu, JUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BATh HAYYHBIH SI3bIK B KAYECTBE CPEJICTBA MTPHU pad0TE C XUMHUUECKOU
uHpopMaIuen: NMPUMEHITh MEXIpeAMeTHble ((PU3NYecKue M MaTeMaTHUYeCKHE)
3HaKH U CUMBOJIBI, (POpMyIIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPEOOpa3OBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HaIJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora U/Win
JIUCKYCCUHW,  BBICKa3blBaThb  HAeH, (OPMYIUpPOBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS PEJIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAlUEH pe3yJbTaTOB IO3HABATEIbHOW AEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl MO HCCIETOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peajan3aluu y4eOHOro nmpoekra u (popMyIupoBaTh BHIBOIbI
10 pe3yibTaTaM NPOBEICHHBIX UCCIEAOBAHUM IMyTEM COTIaCOBaHUS MO3UIUI KOJE
o0CyxeHusI 1 0OMEHA MHEHUSMHU.

OBJiaieHNe YHUBEPCAIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMH:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIISITH CBOIO IO3HABATENbHYIO
NEeATEIbHOCTh, ONpENeNsis €€ Lead W 3aJadd, KOHTPOJIMPOBAaTH U IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpeIaraéMblii aJIroput™M JACHCTBUU TNpuU
BBINIOJIHEHUHU YYEOHBIX M HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN crMoco0 HMX peueHus ¢ YYETOM IMOJY4YeHUS HOBBIX 3HAHHUHA O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYLIECTBJISITH CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U
CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KITIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMSI Kypca «Opranuyeckas XuUMHS»
OTpa)KaroT:

chOPMHUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOH  COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHpPA, POJM XHUMUUM B TIO3HAHUU SIBIICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl peIICHHUs TPAKTUYECKUX 3a71a4
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKHX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHUS (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPULIATETbHOCTD, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTash M COKpalICHHAs), MOJib, MOJISpHas
Macca, MOJISIpHBI 00BEM, YTIIEPOAHBIN CKEJET, QYHKIIMOHANIbHAS TPYIa, paauKall,
M30MEPHS1, U30MEPBI, TOMOJIOTHYECKHM PsIJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCOAEpXKAIME COCAWHEHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOPUH U 3aKOHbI (TEOpUs CTPOCHHUSA
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XUMHUHU; MHUPOBO33PECHUYECKUE 3HAHUI,
JeXalue B OCHOBE MOHUMAaHUsS NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SBJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH H
0e30MacHOM HCIIOJIb30BAHUH BAXKHEWIIUX OPraHWYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, MCIIOJIBb30BATh COOTBETCTBYIOLIME IOHATHUS MPU
OIMCAaHUU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOIb30BATh XUMHUYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTOM, COKpAIICHHOMN)
dbopMya OpraHMYEeCKHX BEIIECTB W ypPaBHEHUN XUMHYECKHUX PEaAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHUX BELIECTB I WJUIOCTPALMUA HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIIEKHOCTh H3YUYEHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTaByY U CTPOCHHIO K ONPENEICHHOMY
KJIacCy/Tpynmne COoelIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJI M a30TCOAeprKaliue
COCIIMHEHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUS), JlaBaTh WM Ha3BaHUS TI0
cucremarnuecko HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIIbHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHMYECKUX BEUIECTB (ITWJIEH, MPOINUJIEH, alETUIIEH,
ATWICHTJINKONb, TIHIEpUH, (HEeHod, (Gopmanbaerus, ameTaibIerua, MypaBbUHAS
KHUCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAS KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TJIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPENENATh BUAbl XUMHUYECKOHM CBA3M B
OpPraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);



C(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSATH TMOJOXKEHUSI TEOPHUH CTPOCHUs
oprannyeckux BemectB A. M. BytnepoBa st 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOECHMSI; 3aKOH COXPAHEHUS MAacChl BEIIECTB;

c(pOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3UUECKUE
U XMMUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTENEH pPAa3IMYHBIX KJIacCOB
OpPraHUYECKUX BEIECTB (METaH, 3TaH, THJIEH, IPOIUJICH, alleTHiIeH, OyTaaueH-1,3,
MeTmi0yTaaueH-1,3, 6eH30J1, METaHO, TAHOJ, TUJIICHIIIUKOJIb, TIUIEPUH, (PEHO,
alleTaubJerul, MypaBbUHasl U YKCyCHasi KMCIIOTHI, TJIF0OKO3a, KpaxMaJ, LeJIHI03a,
AMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXAY HHUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKMX PEaKUUid C HCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIEBOIOPOJAHOTO
ChIpbs (HEPTH, MPUPOJIHBIN ra3, yroJib), CHOCOObI UX NEPEPAOOTKN U MPAKTUYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKy;

C()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIEHUS MO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WIIM IMPOAYKTA
pEeaKLMU N0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 HCXOAHBIX BEIIECTB
WJIH [IPOJYKTOB PEAKIUN);

C()OPMUPOBAHHOCTh YMEHHUM BIaJE€Th CUCTEMOM 3HAHUI 00 OCHOBHBIX
METO/aX HAyYHOT'O MO3HAHUs, UCIOJIb3YEMBIX B XUMHH TP U3YYECHHUH BEILECTB U
XUMHUYECKUX SIBJICHUH (HaOI0eHIe, U3MEPEHUE, SKCIIEPUMEHT, MOJCIUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBbIE XWMHUYECKHE 3HAHUS Ui MPUHATHS pEUIeHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBHiia MOJIb30BAaHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBINOJHATh XHUMHUYECKHI
HKCIIEPUMEHT (IIPEBPAILLECHHS] OPTAaHUYECKUX BEIIECTB IPY HArpEBaHUU, MOJyUYEHHE
ATUJICHA U U3YYEHHUE €T0 CBOWCTB, KAUECTBEHHbBIE PEAKIIUN OPIraHMYECKUX BEILECTB,
JeHaTypauus OeJIKOB MPU HArPEBaHUH, LIBETHBIE PEAKIIMKU OEIIKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKH O€30MacHOCTH MpU OOpalleHHMH C BEIIeCTBaMU U
7a00paTOpHBIM  00OPYJOBaHMEM, MPEACTABIATH PE3YJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3almucu YpaBHEHHHM COOTBETCTBYIOIIMX pEakuud u
(GbopMyIMpOBATh BHIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHGOpMaAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
uHbopMaluu, IHTepHeT u Apyrux);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWa  AKOJIOTHYECKU
1eJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JAESITENIBHOCTH B IEJSIX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKPYKAKOLIECH MPUPOAHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBHS HA JKUBBIE OPraHU3MBI OINPEICICHHBIX OPraHUYECKHX
BellleCTB, MoHuMas cMbica nokazarens [IJIK, mosicHATh Ha mpuMepax CHoCOOBI
YMEHBIICHUSI W NPEJOTBPAILICHUS WX BPEIHOrO BO3ACHCTBUA HA OpraHu3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYMHBIX METO/JAaX IO3HAHUS BEIECTB U
XAMHWYECKUX SIBJICHUN;

JUIS CJIETIBIX M CJa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HadeHui JI. bpaiins mist 3amucu XMMHUYEeCKUX

dbopmy:.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIONICH
€CTEeCTBEHHO-HAYUYHOU KaApTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SBJICHUN MPUPO/IBI,
B (GOpPMUPOBAHUM MBIIUICHUS MW KYJIBTYpbl JIMYHOCTHU, €€ (DPYHKIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOUMOM JJI pelIeHUs] MPaKTUYECKUX 3a/1ad U SKOJOTUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOIHOM Ccpee;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIAraloNIUue MOHATUSA (XMMHUYCCKUH 3JIEMEHT, aToMm, M30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOWTANM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, CTEIIEHb OKUCIECHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAas, HIOHHAs, METAJUTMYECKasl, BOAOPOJIHAS ), KPUCTAIUTMYECKAS PEICTKA,
TUMBl ~ XUMHUYECKUX  pEaKlMi, pacTBOp, DJICKTPOJMUTHI,  HEIJICKTPOJIUTHI,
ANEKTPOJUTHYECKAsT JAUCCOLMAIMSA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakliyd, XUMHUYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (TEOpHUS
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoandeckud 3akoH JI. M. Menneneesa,
3aKOH COXPaHEHHMsSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHU
NP XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XHUMMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKaIlue B OCHOBE IMOHUMAaHUS TPUYUHHOCTH H
CUCTEMHOCTH XWMUYECKHX SIBIICHWUU, (DaKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BOXKHEUIIIUX HEOPTAaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISIBISATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IOHSATHS IPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMH HCIOJB30BaTh XWMUYECKYIO CHMBOJMKY IS
coCTaBiI€HUs (OpMyJl BEUIECTB M YpPaBHEHUH XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIVIEKUMCIbIA ra3, aMMHAK, ramcHas
U3BECTb, HETALICHAs! U3BECTh, IUTHEBAS COJA, IUPUT U JIPYTHE);

Cc(pOPMUPOBAHHOCTh YMEHUN ONPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASA) B COCIUHEHUSX, THUII
KPUCTaJUIMYECKOW PEIMICTKM KOHKPETHOTO BEHIECTBa (aTOMHAs, MOJEKYJSpHas,
WOHHAs!, METAIJTIMYECKAsI), XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHECHUM;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OIPEACIICHHOMY KiacCy/TpyIe
COEJIMHEHU (TPOCTHIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOThI, aM()OTEpHBIE TUAPOKCUABI, COIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPHIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmogndeckond CHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COCAUMHEHUH MO MEepUoaaM U
rpynmnam llepuoanueckoit cucremsl xuMmuaeckux anemeHToB [1. 1. Menneneesa;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOMIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBS3UM MEXKIYy HEOPraHWYECKHMH
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIAaCCU(ULIHUPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TpPHU3HAKaM (YUCIY M COCTAaBYy pPEarupyroliux BEUIECTB, TEILIOBOMY
abdexTy peaknuud, U3MEHECHUIO CTETCHEW OKUCIICHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklny, yYaCTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHHsI PEaKUUil pa3IMuHbIX
TUIIOB, TIOJIHBIE U COKPAIICHHbIE YPABHEHUS PEaKIMil HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TU PEAKIUU UAYT JO KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKINH, TOITBEPKIAOIIIE
KAueCTBEHHBI COCTaB pAa3MYHBIX HEOPraHWYECKUX BEIIECTB, pPaclo3HABaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHH  pacKpbiBaThb CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUA MOCPEJCTBOM COCTABJIEHUS JIEKTPOHHOro OaliaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (PAKTOPOB; XapaKTEep CMEIEHUSI XUMUUYECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHWMHUYECKHE ITPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHS C HUCIOJb30BaHUEM
MOHSATHUSI «MAcCOBasi J10JIsl BEIIECTBA B pACTBOPE», OOBEMHBIX OTHOIICHU Ta30B MPU
XUMHUUYECKUX PEaKIMIX, MacChl BEHIECTBA WJIM O0OBEMa Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, TEIJIOBOr0 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXE IpaBWiia OOpallIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUM
AKCIEPUMEHT (pa3sIoKEHHUE MEPOKCHA BOJOPOJA B MPUCYTCTBUM KaTalau3aTopa,
OTpEeNIeJICHUEe CpeAbl PAaCTBOPOB BEHIECTB C TMOMOIIBIO  YHHBEPCATIHLHOTO
WHUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE pPEaKIuu Ha cyib(ar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad 10
temam «Metaub»y U «HeMmeTtaisibl»y) B COOTBETCTBHUU C TMpaBUIaAMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKINil U POPMYIUPOBATH BHIBOIBI HA OCHOBE ATHX
pe3yJIbTaToB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIMU3UPOBATH XHUMHYECKYIO
uH(hOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWia  IKOJOTHYECKU
1eJIecOo00pa3HOro MOBENEHUS B OBITY M TPYAOBOM JIEATENBHOCTH B LEISIX
COXPaHEHHUSI CBOErO 3/J0POBbS U OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABATh
OIIACHOCTbH BO3JECHCTBUS HA JKMBBIE OPraHU3MBbI OIPEACIICHHBIX BEIECTB, IOHUMAs
cmbicn mokazarens [I/JIK, moscHATe Ha mpuMmepax CcrnocoObl YMEHBIICHHS U
IIPEAOTBPALIECHUS UX BPEIHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4aronuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI: YMEHUE
NPUMEHATH 3HaHHSA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX TMO3HAHUSA BELIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CIIETIBIX M CJAa0OBUAALIMX OOYyYaroIUXCs: YMEHHE MCIOIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHuil JI. bpaiins ayisa 3anucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM (uudposbie)
Ne ni/m Konrpoasbnsie | Ilpakruyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
IIpenmet oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AKAHbI 2
59 HenpenenbHble yrieBoJopO/Ibl: aJIKEHBI, 5 1
QJIKaTUCHBI, AJIKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
24 [TprposHbIE HICTOYHUKH YTIEBOAOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazueny 13
Pa3nen 3. Kuciopoacoaep:xkamue oprannyeckue coeinHeHust
3.1 Cnuptsl. @enon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. - 1
CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 1




Hroro no pazneny 13
Pa3nen 4. A3oTcoaepikaniue opranndeckue coeJuHeHUs

4.1 AMHUHBI. AMUHOKHUCIIOTHL. belku 3
Hroro mo pazneny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeIUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabnbie | IpakTuueckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. Teoperuueckue 0CHOBbBI XUMUM
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
1.1 u [lepuonnueckas cuctemMa XUMHUYECKUX 3
anemenToB 1. . Menaeneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 MerTanasl 6
2.2 Hemeramibl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMus 1 )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoabhbie | TIpakruyeckue fll3y'{eﬂl/lﬂ :)Iﬁ[?al;OBaTeanme
padoThI padoThI pecypes:
1 [Ipenmer opranuueckoil xumuu, ee 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHst OpraHM4ECKUX
2 coenuHeHni A. M. Bytneposa, e¢ OCHOBHBIC 1
II0JIO’KEHHUS
[IpencraBienue o kKiaaccupuKaum
3 opraHuueckux semects. HomeHnkiatypa 1
(cucTematuyeckasl) U TpUBHAIbHbIE HA3BaHUS
OpPraHMYECKUX BEILECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUH psifl
5 MeraH 1 3TaH — IpOCTEUIINE 1
IIPEJICTaBUTENIN AITKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
v OTWIIEH U IPONMIIEH — MPOCTEMIINE 1
IIPEJICTAaBUTENIN AIIKEHOB
8 [IpakTuueckas padora Ne 1. «[lomyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraauen-1,3 u
9 MeTmioyraauen-1,3. [Tomydenue 1

CUHTETUYECKOIO KayuyyKa U pEe3UHbI




AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUiIeH —
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB

11 Boruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBsA3b yIri1€eBOAOPO/IOB,
NPUHAIISKANINX K Pa3THYHBIM KJIaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI ¢ nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
He(Th U IPOAYKTHI €€ ePepadOTKH

16 KonrtponsHas pabota no pazaeny
«YTIIeBOJIOPOJIBI»

17 [IpenenbHbIe OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BosopoiHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TIIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

20 Anpreruasl: GopManbIETHI U alleTalIbJeTUI.
AnetoH

21 O1HOOCHOBHBIE TIPEIENbHBIE KAPOOHOBHIE
KHCJIOTHI: MypaBbHHAS M YKCYCHAsI

22 [TpakTrueckas padorta Ne 2. «CBoiicTBa




pacTBopa YKCYCHOW KHCIIOTBI»

CTeapI/IHOBaS'I n OJICMHOBAas KHMCJIOTHhI, KaK

23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KHCIIOT

24 Mpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe JICHCTBHE
CrnoxHnble 3(QUpPBI KaK POU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIIH3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIus.

27 Baxxheiinve npecTaBuTeIn: TI0K03a,
dpyxTO3a, caxapo3a

28 Kpaxmai u 1emirono3a Kak mpupoIHbIe
TTOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxariue opraHHuecKue
COETUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIUH
AMMHOKHUCIIOTHI Kak aMm(pOTEpHbIE

31 OpraHHYECKHUEe COCTUHEHUS, HX
ononoruueckoe 3Hauenue. Ilentuanl

39 benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METOIBI CHHTE3a

BBICOKOMOIJICKYJIAPHBIX COCIUHEHUH.




HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoTshI

Jara
U3y4YeHH s

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoguueckas
crucTemMa XMMu4YecKkux anemeHToB /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOI
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX 3JIEMECHTOB U MX COCAUHECHUMN 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
Pa3BUTHHU HAYKHU

Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€
BUbBI; MEXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBs3u. BopopoaHas cBsizb

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTue o nucnepcHbIX cucreMax. MicTuHHbIe
Y KOJUTOMJHBIE pacTBOPBL. MaccoBas 10s
BEILIECTBA B paCTBOPE




Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX CoeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanmst XaMUIeCKuX peakinii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPALLEHUS] SHEPTUU NIPU
XUMUYECKUX PeaKLUsIx

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

10

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DneKTpoauTHYECKas quccormanus. [loasrue o
BOZI0OpOAHOM ToKa3zatene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTaHU4YCCKUX U HCOPIraHNICCKUX BCIICCTB

12

OKHMCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
[TonsiTrie 06 AMEKTPOIM3€E PACIIaBOB U
pacTBOPOB coJiei

13

KoHnTtponbHas pabota 1o pazaery
«TeopeTndeckre OCHOBBI XUMUW)

14

Merannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XUMHUYecKux dnnemeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKue CBOWCTBa
METAJIJIOB




CnaBbl METaIIOB. DJIEKTPOXUMUYECKUH P

15 HaNpsHKEHUH METAILIIOB
XHUMHUYeCcKHe CBOMCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpuii, KJIMH, KaJIbLIUA, MarHuu,
ATIOMUHHK ) U UX COCTMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUN

18 XUMHYeCKHEe CBOMCTBA IIMHKA, JKeae3a U UX
COCIUHCHHI
[TpakTueckas pabota Ne 2. "Pemienue

19 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTaimiei»"
Hewmerannsl, ux nonoxxenue B Ilepuoanyeckoi

20 CHCTeME XMMHUYECKuX AmemMeHToB [1. 1.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyecKue CBONCTBA HEMETAILIIOB.

21 AnnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

99 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COeTMHEHNN

93 XuMHyecKkue cBoicTBa a3oTa, (pocodpa u ux
COE€IUHEHMI

24 XHUMHYECKUE CBOMCTBA yIIIEpo1a, KPEMHHUS U
UX COCOUHEHUU

o5 [IpuMeHeHne BaXXHENIIMX HEMETAJUIOB U UX
COE€IUHEHMI

26 O0o001IeHNEe U CHCTEMATH3alHs 3HAHUH 110

TeMe «Hemeranabely. BerauciaeHus mo




YpPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI

[Tpaktrueckas padora Ne 3. «Pemenue

27 3KCIIEPUMEHTAJBHBIX 3a1a4 10 TEME 1
"Hemeramnsl"»

28 KonTtponbHast pabota no Temam «MeTamuibl» U 1
«Hemeraiutb»

29 Heopranuueckue u opraHuyeckue KUciaoThl. 1
Heopranunueckue n opraHnueckre OCHOBaHUS
AmMoTepHbIe HEOpraHUYECKHEe U

30 OpraHu4ecKkue coeAnHeHus. I 'eneTnueckas 1
CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX
BELIECTB
Ponb xumuu B oGecrieueHuu SKOJIOTHYECKOM,

31 HSHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHHU MEAUIIMHBI
[IpencraBienust 06 0OMMX HAYUHBIX

32 MPUHIINIIAX POMBIIIEHHOTO MOTY4YEeHHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1

34 XWMHUS U 3J0pPOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi, 10 xkmace/ I'a6puensa O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
* Xumus, 11 xnacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AxknronepHoe obiectBo «M3aaTensctBo «IIpocBemienne»

METOJAUYECKUE MATEPUAJIbBI J1JIS1 YYUTEJISA

* Xumus, 10 knace/ I'abpuensu O. C., OctpoymoB U. I'., Cnaakos C. A.,
AxknmonepHoe obuiectBo "U3narensctBo "lIpocBemenue”

* Metoauueckoe nocobue, 10 knace/ I'abpuensu O. C., Octpoymos U. T'.,
Axkcenona U. B.

* [Iporpamma kypca xumuu s 10—11 kimaccoB o01eo0pa3oBaTenbHbIX
yupexaenuit/ 'abpuensn O. C., Cnagkos C. A.

* PaGouas Tetpans, 10 knacc/ I'abpuensa O. C., Cnaakos C. A.

* Terpanp a1 1aOOpPaTOPHBIX OMBITOB U MPAKTUYECKUX padoT, 10 kmacc/
INa6puensa O. C., OctpoymoB W. I'., Akcénona 1. B.

» Xumus B TecTax, 3ajadax u ynpaxsenusx. 10 kiacc/ ['abpuensn O. C.,
Tpury6uax U. B.

* Xumus, 11 xknace/ IN'abpuensa O. C., Octpoymos U. I'., Cnagkos C. A.,
AxknnonepHoe obmectBo "M3natensctBo "IIpocBenienne"

* Metoaudeckoe nocobue, 11 knacc/ 'abpuensa O. C., Octpoymos U. T,



AxkceHosa 1. B.

* PaGouas TeTpanp, 11 knace/ I'abpuensu O. C., Cnaakos C. A.

* Terpans s m1abopaTOPHBIX OMBITOB U MIPAKTUYECKUX padboT, 11 kmacc/
IMabpuensu O. C., Octpoymos U. I'., Akcenona U. B.

« Xumus B TecTax, 3ajadax u ynpaxnenusix. 11 kmacc/ I'abpuensa O. C.,

Tpury6uax U. B.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

* Poccwiickas anektponHas mkona. - https://resh.edu.ru/

* "Anxumuk" - http:/alhimik.ru

* Kypnan «Xumus u xu3uby - https://hij.ru/

* Kypnan " 1 centsiops" - https://1sept.ru/

» COOpHHUK CTaTeil 0 XUMUYECKUX AIEMEHTaX, WLTIOCTPHUPOBAHHBIH
ornucaHueM dKcrepuMeHToB. -http://www.periodictable.ru

* Mup xumuu - http://chem.km.ru

* Komneknus «EcTecTBeHHOHAYYHBIC SKCTIEPUMEHTBI» . XUMHUS -
http://experiment.edu.ru

* XuMus 1715 BCeX: WILTFOCTPUPOBAHHbBIE MAaTEPHAIIbI IO OOIIEH,

OpraHu4ecKoil 1 Heopranuueckoi xumuu - http://school-sector.relarn.ru/nsm/
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