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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XWMUU Ha YypPOBHE CpPEIHETO O0O0mero ooOpa3oBaHUs
pa3zpabotana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeboBaHMil K pe3ybTaTaM OCBOCHUS
dbeneparbHON 00pa30BATEIBPHON MPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DeaepaibHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cTangapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuMHsS» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanyy, peaqu3yIOIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TIoynoxkeHud «Crpareruu pa3BUTHs BocnuTaHuss B Poccuiickoi
Oepnepanuu Ha nepuo a0 2025 rona» (Pacnopsixenue IIpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/J0B K pa3pabOTKe MporpamMmbl MO XUMHUHU, K OINPEACIICHUIO
oO1ieit cTpareruy 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHA O0yUYaIOIUXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyaibHbeie TosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
co/iepXaHusi, Pe3yJIbTaTOB OO0yuYeHHUsS M TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON  OpraHU3aIluy, SBISETCS HEOTHEMJIEMON YacThl0 HX
oOpazoBaHHOCTU. OHO CIY)XUT 3aBEpIIAIOIIMM JTAlloM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH LIEHHOCTH KacarTcs
MO3HAHMs 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U 00IIEH KYJIbTYPHI
YeJioBEeKa, a TakKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0 M MpUPOAHOM cpeae. Peamusyercss xumuueckoe oOpa3oBaHUE
00yJaroIMXCcsl Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus Cpe/iCTBaMU YueOHOTO
npeaMera «XUMHsD», COJIEpPKAHUE M TIOCTPOEHHE KOTOPOrO OIPEJEIICHbl B
mporpaMme 0 XHMHH C YYETOM crnenuduKd HAyKH XUMHH, €€ 3HAYCHUS B
NO3HAHUU TPUPOJLI U B MaTE€pUAIbHOU KM3HU OOIIECTBA, a TaKXKe C y4ETOM
o0luMX 1ejed W NPUHIMIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oouiero oopazoBanus B Poccutickoit deneparmm.

XuMHSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOW IUBUIIM3AIMHN, B CO3/JaHUHA HOBOM 0a3bl MaTepHAIIbHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B () OPMHPOBAHUE PALIMOHATBHOIO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME€ 1IEJOCTHOIO MPEJICTABICHUS 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
OPUPOJIBI U YEJIOBEKa, KOTOpoe (hOpMHpYyeTCcs B XMMHUM Ha OCHOBE MOHHUMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIET0 MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXXHBIMU 00JIACTAMU TPUMEHEHUS.

TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMH HAayKaMH, XMMHs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa U SKM3HU KaxJIoro wieHa oOmiectBa. COBpeMEHHAas XHMMHsI Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHMM HalpaBlieHA HAa pelIeHue
IJI00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J10POBbSL.

B cooTrBercTBUM C OOIIMMH IENSIMU W TNPUHUIMIAMU CPEIHEro OOIIero
obpazoBaHus copepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYI0 UM i BBIPAaOOTKH  MHPOBO33PEHUYECKHX
OPMEHTUPOB, YCIEIIHOIO BKJIKOYEHHs B JKU3Hb COLMYMA, IPOJOJKEHUS
00pa3zoBaHMsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocraBnsitomiuMu  nipeameTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmas ¥ HeOpraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX SBIISAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUN MO0 HEOPraHWYECKOM XUMUU (C BKIFOYEHUEM 3HAHUU U3 OOIIeH XUMHH) U
OpraHn4yeckorn Xxumuu. GOpMUPOBAHME HAHHOM CHCTEMbl 3HAHUW NPU HU3YYCHUU
npeaMera 0O€ecleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSITHI, 3aKOHOB ¥ TEOPUN XHUMHUH.

Crpykrypa coaepxanus KypcoB — «Opranumueckas xumus» u «OOmas u
HEOpraHuWYecKas XUMHUs» cPOpMHUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CHUCTEMHOI0 TOAXOJa K H3Y4YEHUI0O Y4YeOHOro wmarepuaiga u oOyCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYeCKOW XHMMHUM BELIECTBA
paccMaTpUBAaKOTCS HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUSI OPTraHUYECKUX
COCAMHEHUI, a TAaKK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
MPEACTABICHU O CTpoeHWH BemiecTB. CBemeHMss 00 U3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
aKTMBHBIX COCQUHEHHHM. B Kypce OpraHnyecko XUMHM IIOJIYYalOT DPa3BUTHE
c(hopMUpPOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLINH.

[Ton HOBBIM yrioM 3peHHss B mOpeaMmeTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3yYEHHBbIH HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan Hu (PaKTOJIOTMYECKHME CBEJEHUS O BElIeCTBaX U
XUMHUYecKoil peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHSD» 00ydYaromMMcsl TMPEeAOCTaBIsIeTCs] BO3MOXKHOCTh OCO3HATh 3HAUYCHHE



NEPUOINYECKOT0 3aKOHA C OOIIETEOPETUYECKHX M METOA0JIOTMYECKUX MO3ULIUH,
riy0ke TMOHATh HMCTOPUYECKOE HW3MEHeHHE (QYHKIUH OSTOr0 3aKkoHa — OT
00001Iaro1Iei 10 0OBACHSIOMIECH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHHUHU,
CBOMCTBAaX M NMPUMEHEHUH, a TAK)KE O XUMHUYECKHUX PEAKUHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jomonHserca B kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJACPKAaHMsI, HMEIOUIMMH KYJIbTYPOJOTHYECKU W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBS3U XHUMHH C
JIpYyTUMHU HayKaMH, PacKpbIBalOT €€ poJjib B IO3HABATEIbHON M MPAKTUYECKOIl
NeSITeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHIO YBa)KEHUS K IIPOIECCY
TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHSATh €€ JUId TONOJHEHUs 3HAHWM, pEHICHUS WHTEIUICKTYIbHBIX H
HKCIIEPUMEHTAJIBHBIX MCCIIEI0BAaTENbCKUX 3aa4u. B 1enom cogepxanne yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS ~ M3Y4YEHHs] OPUEHTUPOBAHO  Ha
dbopMupoBaHHE y OOYYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TTOHUMAaHUS
¢miocopckux uIel, TakUX Kak: MaTepUAIbHOE €IUHCTBO HEOPraHUYECKOro u
OpPraHUYeCKOro MHUpa, OOYCIIOBIEHHOCTh CBOMCTB BEIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTb NPUPOAHBIX SBICHUH MyTEM OKCIEPUMEHTA W
pelieHus MPOTUBOPEYMH MEXAYy HOBBIMH (akTaMd U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU 3KOJIOTHYECKUX Mpodiiem, a
TaKXke MpobieM cOepekeHUsI SHEPrETHUECKUX PECYPCOB, CBIPbsI, CO3/IaHMUsSI HOBBIX
TEXHOJIOTUI U MaTepUAJIOB.

B nmnnane pemeHus 3amad  BOCHOUTAHMS, pPa3BUTUS M COLUAIM3AIMH
0o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUH TOJIXOJbl K OMPEICIICHUIO
COIepXaHUA M TIOCTPOCHUS TMpeaMeTa NpedycMaTpuBaioT (HOpMUpPOBAHHE
YHHUBEPCAIbHBIX yUEOHBIX JEHCTBUM, HMelmuX 0a30Boe 3HAYCHHE I
pa3IMYHBIX BHJIOB JCSATEIBHOCTH: pEUIeHHs NpoOjieM, MOHCKa, aHauu3a u
00paboTku nH(popMannu, HeOOXOTUMBIX AJI MPUOOPETEHUS ONBbITA MTPAKTUYECKON
U HCCIIEeIOBATENIbCKON NEATENbHOCTH, 3aHMMAIOLIEH BaXHOE MECTO B MO3HAHUU
XUMUHU.

B mpakTuke mnpenogaBaHHs XMMHHM KaK Ha YpPOBHE OCHOBHOTO OOILIEro
o0pasoBaHmsl, TAK U HA YPOBHE CPEAHETO 001Iero 00pa30BaHus, MPU ONPEACICHUN
COJIEpKaTeIbHOM XapaKTEePUCTUKU IeJied HM3yueHUs NpeaMeTa HallpaBIeHUEM
NEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XMUMUYECKON HayKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOM
NesITeIbHOCTH YeNloBeKa W Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJbTypbl. C



METOJMYECKOW TOYKH 3pPEHHUsl TAaKOM MOAXOJ K OIpEACNICHHIO Ielied H3ydeHUus
IpeMEeTa SBISICTCS BIIOJIHE OMPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJSIMU W3Y4YEHUS TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBIIAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKHX 3HAHUHW KaKk  BaKHEHUIIEH
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOM
JeXaT KIIOYeBble MOHATHS, PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHUE M TMOHWMAHHUE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOPUEH
WX Pa3BUTHS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTUE NMPEICTABICHUN O HAYYHBIX METOJIAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEAKIMi, HEOOXOAMMBIX [JIsi NPUOOpeTeHUs
YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMHUYECCKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTIOBCEAHEBHOM JKU3HU;

e Pa3BUTHE YMCHHI U CIIOCOOOB JCATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM H
OOBSACHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MPaBUII
0e30macHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHUKA TIEJICH U 3a1ad U3YICHUS
peaMeTa B IPorpamMme 1Mo XUMHH YyTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPHOPUTETAMHU B CHUCTEME CpeaHero oOmiero oopasoanusi. CerogHs B
OpernojlaBaHu  XUMUM B OOJIbIIEd  CTEMEHW OTHAETCA  MPEAIOYTEeHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA OO0IIe00pa30BaTeIbHON OpPraHW3allid, BIAICIONIETO HE
HA0OpOM 3HAHWN, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHU aKTUBHOT'O MOJIYYEHUS] 3HAHUW U MPUMEHEHUS UX B pealbHOU KU3HU
JUTSL peLICHUS TPAKTUYECKUX 3a]1ay.

B cBsf3u ¢ 3TUM mpu U3ydeHUW ImpeameTa «XUMHUS» JOMHHHUPYIOIIEE
3HAUEHUE MPUOOPETAIOT TAKKE IIEJN U 3a]1a4H, KaK:

amanTanysi 00y4aromuXxcsl K YCIOBUSAM UHAMUYHO PAa3BUBAIOIIECTOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHbIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYalOMUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCAJbHOE 3HAUEHUE [UJIS Pa3IMYHBIX BHJIOB
JeATEIIbHOCTU: pelleHus MpooJieM, MorcKa, aHan3a U o0paboTku MHOOpMaIINH,
HEOOXOJMMBIX JUIsi TPUOOPETEHUsS OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XWMHH, a TaKXKe JUII OIEHKH C TO3UIUI



HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE NO3HABATEJBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yYarOIIMXCsl: CHOCOOHOCTH CaMOCTOSATEIBLHO TPUOOPETATh HOBBIE
3HaHMS 110 XMMHUU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA M aHAJIM3a YY4eOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIEPIKAHMUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINUXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIILIEHHUS, HA0II0AATeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IJIAHUPOBAHUM U MPOBEACHUH XUMHUYECKOIO
DKCIIEPUMEHTA;

BOCIHUTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B T'yMaHHCTUYECKOU
HAIpPaBJIEHHOCTH XWUMHUH, €€ BAXKHOM pPOJM B pEUICHUH TJI00aJbHBIX MpoOiieM
palMOHAIBHOTO MPUPOIOIOIH30BAHUS, MTONOJHEHUS SHEPIETUUECKUX PECYPCOB U
COXpaHEHUs1 MPHUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEPEKHOIO
OTHOIICHHUA K TPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHUsS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWM IS TPUHSATHS TPAMOTHBIX PEIICHHH B
CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMH SBJICHUSIMU.

B yuyebHoM mnaHe cpenHero oOmiero oOpa3oBaHMs MNpeaMeT «XUMUDY
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnactu «EcTecTBeHHO-HAyUHbIE
IPEIMETHD».

OO1ee 4ncIo 4acoB, OTBEAEHHBIX JJIs U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpeaHero oOuiero odpasoBanus, coctapisieT 68 yacoB: B 10 kiacce — 34 ygaca (1
yac B Hezento), B 11 kimacce — 34 yaca (1 gac B Heziento).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAA XUMUA

TeopeTnueckne 0CHOBBI OPraHUYECKON XUMUU

[IpenMer opraHnueckoll XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIYyYEHUH HOBBIX BEIIECTB U MaTepHAIOB. Teopusi CTPOEHHUS OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTOI0)KeHUA. CTpyKTYpHBIE (hOPMYIIBI
OpPraHMYeCKUX BemecTB. [omonorus, wu3zoMepus. XuUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o KinaccupUKAIMN OPraHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIMHEHHM (cUcTeMaThyecKas) ¢ TpUBHAIbHBIE Ha3BaHUSA
BAKHEHUIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIIBHBIE METOJIbl HM3Y4YE€HUsI BEIIECTB W MX IPEBPAILCHHI:
O3HAKOMJICHHE ¢ oO0pa3llaMd OpPTaHMYeCKHX BEIIECTB W MarepuajaMud Ha HX
OCHOBE, MOJICTTUPOBAHUE MOJIEKYJl OpPTraHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCAaHNUE JEMOHCTPALMOHHBIX ONBITOB [0 NPEBPAIICHUIO OPTraHUYECKNUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YraeBoaopoabl

AJNKaHbl: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psan. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (U3MYECKUE M XUMUYECKHE CBONCTBA
(peakiuu 3aMenieHus] U TOPEHUs), HAXOXKJEHUE B MPUPOJIE, MOJyUYeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUN psiji. DTUIIEH U MPONUIEH —
MPOCTEUIINE TIPEICTABUTEIN QJIKEHOB: (M3MYECKUE W XUMUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUIpaTalldd, OKHUCIEHUS U
MOJINMEPHU3AIIIH), TOJTyYEHUE U TPUMEHEHHE.

Ankaauensl: Oyrtaguen-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHue CHHTETUYECKOIO
KayuyyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHUNA PSJl. AIICTHIICH
— TMPOCTEHIIMIA NpeICcTaBUTENIb AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMHUYECKUE CBOMCTBA (peaklMy T'MAPUPOBAHUS, rajJOr€HUPOBAHUS, TUApPATALIAH,
TOPEHMUS), OJyYEHUE U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (uU3NUECKHE U XUMHUYECKHE CBONCTBA
(peakiuu raJIorTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYECHUE U MpUMEHeHue. Tonyon:
cocmae, cmpoeHue, (uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSA U HUMPOBAHUSL), noaydeHue u npumenenue. TOKCHYHOCTh APEHOB.



['eHeTnyeckas CBsI3b MEXKAY YIJIIEBOJOPOAAMHM, NPHUHAUICKALIMMHU K Pa3InYHbIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOXOPOAOB. [IpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. Hedth um e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTH:
IEPETOHKA, KPEKUHI (TEpMUYECKHH, KaTaquTUYecKuil), nuposnn3. I[IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHHs BEUIECTB M WX MPEBpallCHUN:
O3HaKOMJIEHHE C oOpa3laMu IUIACTMAcC, KaydyKOB W PE3UHBI, KOJUIEKLIUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HOMPON3BOIHBIX, MPOBEICHNE MPAKTUYECKONW PAOOThI: MOTYYSHHE ITUJICHA
Y U3YUYEHHE €TO CBOWCTB.

Pacuérnspie 3anaumn.

Bbruncnenuss 1o ypaBHEHHMIO XMMHYECKOW peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA MJIM MPOIYKTa PEAKIMHU IO MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM MTPOTYKTOB PEAKIIUN).

Kucsiopoacoaep:xamue oprannyeckue coeinHeHust

ITpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOEHHUE,
(¢usznyeckue M XHMHUYECKME CBOMCTBA (pPEaKkUMM C aKTUBHBIMH MeETallaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHME), HpPUMEHEHHE. BoJoponHble CBS3U MEXAY
MOJIEKyJIaMH CIIUPTOB. JlelicTBHe MeTaHOJIa U 3TaHOJIa Ha OpPTraHU3M YeJIOBeKa.

MHoOroatoMHbl€  COHMPTHL. OTHIEHTJIMKOJAb U  TJIMLEPUH: CTPOEHHE,
¢usznueckne W XMMHMYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO LIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklysi Ha MHOroaTOMHble cnupthl). JleiicTBue Ha
opranusMm uesoBeka. [[pumeHenue riuuepruHa U STHICHTJTUKOJS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XUMHUYECKHE CBOMWCTBA.
TokcuunocTh penona. [lpumenenne gpenomna.

Anpneruapl U Kemouvl. DopManbIeruj]l, AaUETAIBIAETUI: CTPOEHUE,
dusznyecKkue U XMMUYECKHE CBOMCTBa (peaklUMHd OKHUCIEHHUS W BOCCTaHOBJICHUS,
KayeCTBEHHBIC PEAKIINH), IOTyUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHAsl KMCJIOTBI: CTpO€HHE, (PU3MUEeCKHe U XMMHUYECKHE CBOICTBa (CBOICTBa,
oOue s Kiacca KUCIIOT, peakuusi 3Tepu(puKalnn), NOIyYeHUE U IPUMEHEHMUE.
CreapuHOBasi U OJEHMHOBAs KUCJIOTHI KaK MPEICTABUTENIN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ACHCTBHE.

CrnoxHple 2(pupbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘maponus
cnoxHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb )KUPOB.




VYrneBonpl: cocrtaB, Kiaccupukamus — yriaeBogoB  (MOHO-, JHU- U
nojucaxapuibl). [roko3a — mpocTeimmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKHEe U XUMHUYECKHE CBOWCTBAa (B3aMMOJACHUCTBHE C
ruapokcugom Meau(Il), oxucienne ammuayHbIM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXJEHHWE B MNPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a KaKk U30MEP TIIFOKO3BL.

Kpaxman u nemnono3a Kak NpupojHbie noaumepsl. CTpoeHHe Kpaxmana U
HEeUroNIo3bl.  PU3MYECKME W XHMHYECKHME CBOWCTBA Kpaxmayia (THOpOJIu3,
KaueCTBEHHAs PEAKIUS C UOJIOM).

DKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEBpaIleHUl:
IpoBeJCHNE, HAOJIOJIEHUE U OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAa4E€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE ATaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIUILEPUHA C
ruapokcuiom menu(Il)), anpaerngos (OKuciIeHME aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmajia C HOIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnsbie 3anaumn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU 0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WIIM MPOJAYKTOB PEAKIIMH).

A3oTcoaeprkanme oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHUYecKue coequHeHHs. Pu3ndyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupojHBIE BBICOKOMOJEKYISApHBIE coeauHeHus. l[lepBuunas,
BTOpUYHAs U TpETUYHas CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOMCTBa OEIKOB:
THIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE pEaKIIMU Ha OCIIKH.

DKCHEpUMEHTAIbHbBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEeBpaIleHUI:
HAOJI0/IEHUE U OMKCAaHUE IEMOHCTPAI[MOHHBIX OIBITOB: ACHATYpalus OCIKOB Mpu
HarpeBaHuU, IIBETHHIC PEAKIIUU OEIIKOB.

BbicOKOMOJIEKYISIPHBIE COeTUHEHUS

OCHOBHBIE MOHATHUS XWMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSIST MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCAUHEHUN —
NOJINMEPU3ALUS U MOJUKOHACHC AL

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEeBpalleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpenMeTHBIE CBS3H.



Peaynzaiiust MeXIpPEIMETHBIX CBSI3CH MPHU M3YYCHUHU OPraHUYSCKOW XUMUM B
10 kjacce OCYIIECTBISETCS YEpe3 HCIOIB30BAaHME KAaK OOIMX eCTECTBEHHO-
HAyYHBIX TOHATHUW, TaK W TOHSTHH, SBISIONUXCS CHUCTEMHBIMH JUISI OTACIIBHBIX
NPEMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1Ire ecTeCTBEHHO-HAYYHbIC TIOHATHS: SBJICHHUE, HAYYHBIA (PaKT, rUIOTE3A,
3aKOH, TEOpUs, aHAIN3, CUHTE3, KIACCHU(HKAIMS, NEePUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJISITUPOBAHUE.

®dusmka: wmartepus, OSHEprusi, Macca, aToM, DJJEKTPOH, MOJIEKYIIa,
OHEPIreTUYECKUN ypPOBEHb, BEIIECTBO, TEJI0, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3MUSCKUE BETUUMHBI U CIUHUIIBI UX H3MEPEHHSI.

buonorus: knerka, opranmsm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTrocuHTE3, OHMOJOTMYCCKH AaKTHBHBIC BeliecTBa (O€NKH, YIIEBOJIBI, KHUPHI,
(bepMeHThI).

['eorpadus: MUHEpAIBI, TOPHBIC TOPOBI, TOJIC3HBIE UCKOMAEMbIe, TOILIHBO,
peCypChl.

TexXHOJIOTHS: THINEBbIC IPOJYKThI, OCHOBBI PAIMOHAIBHOIO IUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBECHHBIC U KOCMETHYECKHUE TMPETaparhl, MaTepUallbl U3
UCKYCCTBEHHBIX U CHHTETHUCCKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
000Ji04Ka. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHnsl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPHOIOB. DIEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[lepnoanueckuil 3akoH u [lepuoguyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [lepnoanyueckon CUCTEMBI
xuMuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHMHMYECKMX JJEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYNIaM W TEPHOJIaM.
3Ha4YeHUE MEPUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKass CBsI3b. Buabl XUMHUYECKOW CBS3H
(KOBaJIGHTHAsl HEMOJISIpHAsi M TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMMHYECKOW CBsSI3W (OOMEHHBI ©  JOHOPHO-
akuenTtopHsil). Bomopognas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATEILHOCTD.
Crenenp okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THUIbI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cuctemax. VICTUHHBIE UM KOJUIOMJHBIE PAaCTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHU4ECKUX COCIMHEHU. Howmenknartypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHUX BEUIECTB,
MPUHAICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumuueckass — peakuusa. Kimaccupukanuss XMMHUYECKUMX  peakiuil B
HEOPraHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAaHEHUS U PEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuHbIX pakTopoB. OOpaTUMBbIC
peakiuu. XuMH4YecKoe paBHOBecHe. DakTOpbl, BIMAIOIIME HA COCTOSHHE
xuMmuueckoro papHosecus. [Ipunnun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble 35eKTpoiuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIUU.

OKCINEPUMEHTAIIBHBIE METOJIbl HM3Y4YEHHUsI BEIIECTB W MX IPEBPALLCHHI:
neMoHcTpauus Tabnun «[lepuoanueckas cucreMa XxuMmuueckux snementoB [l. U.
MenpeneeBay, U3yuyeHUE MOJENEH KPUCTALNIMYECKUX PEMIETOK, HAOIIOJIeHuE U
OMHCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3lIoKEeHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUM KaTaJIM3aTOPA, ONPEIEICHUE CPEABLI PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHJMUKATOpPA, pEaKIUd HOHHOro OOMeHa),
IIPOBEJICHUE MTPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIAID.

Pacuérnbie 3anaumn.

Pacuérel 10 ypaBHEHUSIM XHMHUYECKUX pPEAKIUKA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHL, PACUYETBI C HMCIIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJISI BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeraiutel.  Ilonoxenne HemerauioB B llepuoaudeckoit  cucreme
xumudeckux asnemeHtoB [I. . MenpaeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
®duznyeckre CBONCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAIOB (HAa MpuMepe
KHCIIOpofa, cepsl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJUIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dbocdhopa, yrimepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIMX KUCIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCAMHEHUN.



Merambl. [lonoxenue meramoB B lleprnoguueckon cUCTEME XMMHUYECKUX
anemenToB JI. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JOUYEK
aToMOoB MeTayuioB. O0mme gusznueckne cBoricTBa MeTauioB. CruiaBsl METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BAKHEWIMX METAJUIOB (HATPHM, KaJIMM, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OOmue cnocoObl mosyueHus: MeTawioB. [IpuMeHeHne mMeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIIbHBIE METO/bl HW3YyYE€HHUsI BEIIECTB M UX IPEBpAIICHUM:
M3yYeHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3lOB HEMETAJIOB, PEIICHUE
DKCIIEPUMEHTANILHBIX 3a7a4, HAOMIO/ICHWEe W OIMHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U HIEJI0YeH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérurle 3a1aun.

Pacuérpl Maccel BelecTBa WM 00BbEMA ra3oB IO HW3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OJHO
13 BEILIECTB UMEET MPUMECH.

XumMus M KU3Hb

Ponp xuMum B 0OEClEUEHUM SKOJIOTHYECKOM, PHEPreTUUeCKON U IMHUILECBOM
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YECHHUS BaXKHEHIIIMX BEIIECTB.

UenoBek B MHpE BEHMIECTB M MATEPUAIOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTtepuaiabl, KOHCTPYKLHOHHBIE MATEpUalbl, KpPAacKH, CTEKJIO, KepaMmuKa,
MaTepuaabl JJisl JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTraHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST W 3J0pOBbE YEJIOBEKA: MPaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuiia 0E30MaCHOTO HCIIOIB30BAHUS MPEMApaTOB OBITOBONM XUMUU
B IIOBCEIHEBHOM KM3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzaiuss  MeXNpeAMETHBIX  CBA3€d TMpPU  H3YyUYCHUH  oOmer
HEOpraHnveckoi xuMuu B 11 Kilacce oCyIlecTBISIETCA Yepe3 UCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMU 151 OTAECIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue eCTECTBEHHO-HAY4YHbIE MOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTE3, Kiaccu(puKalus, MepUOJUIHOCTh, HAOIIOJICHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®duszrka: MaTepusi, SHEPIusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3NUYECKUE BEIMYMHBI U CIMHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, opraHu3M, J3KocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPTraHU3Me.

['eorpadusi: MuHEpaIbl, TOPHBIC MTOPOJIBI, MOJIE3HBIC MCKOMAEMBbIC, TOILIUBO,
pPECYPCHI.

TexHonorus: XUMHUYEcKasi MPOMBIIIJIEHHOCTb, METAJLUTyprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEpPUAIOB, CEJIbCKOXO3SUCTBEHHOE IPOU3BOJCTBO, MHUIIEBas
MPOMBIIIUICHHOCTh,  (papMaimeBTUYECKass  MPOMBINIJICHHOCTh,  POU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUalioOB,
AJIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA [TPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
o0yJarImMMucI TPOorpaMM cpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-meToauyeckol OCHOBOW s
pa3paboTKu TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPaKIAHCKOW HWJIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEICICHUIO;

HaJIM4YKMe MOTUBALIMK K OOYUEHHUIO;

1[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JTMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH U HCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUM;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaloIIMXCsl PYKOBOJACTBOBAaTHCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, MPUCYIIMMH 1IETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJIM4YKEe MPABOCO3HAHUSA IKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTDH KU3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeAMeTa «XHUMHs» IOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM M BOCHUTATEIBHOM JESATENBHOCTU B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COUUOKYIBTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMHd POCCHICKOr0 TPa)KIaHCKOrO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMUd W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMOIIO3HAHUs, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTHU
00yJaroIMXcsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTpakaroT
c(OpPMUPOBAHHOCTh OIBITA TO3HABATEIIbHOM M MPAKTUYECKOW JESITeTbHOCTU
00y4aromuxcs 1Mo peann3aliy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOro0 BOCIIMTAHMS:

OCO3HaHUsl 00YYaIOIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPAaBOIOPSIKY;

OPEJCTaBICHUS O COIMAJBHBIX HOPMax M TMpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BBITOJHECHUH
XUMHUYECKHUX SKCIIEPUMEHTOB,

CIIOCOOHOCTH TMOHMMAaThb M MNPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E Pa3INYHbIX BUJOB YUEOHOU IEATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTINTAHMS:

[EHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTCUYECTBECHHOM XMMHUHU;

yBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
NPUMEHEHUs XUMHH, OCO3HAHUSI TOTO, YTO JIOCTMXKEHHS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUN, KPOMOTIUBBIX OKCHEPUMEHTAJIbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

UHTEpeca M TI03HABATEIbHBIX MOTHMBOB B TOJYYEHUU M IOCIEIYIOIIEM
aHanM3e UHPOpPMALUU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUWY;

3) AyXOBHO-HPaBCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEACHHME M IOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUN ATHX
MOCTYIIKOB;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 370poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MUEeCKOMy U
MICUXUYECKOMY 3/I0POBBIO;

coOyofieHrs MpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HMHAMBHUIYAJbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HH JIOICH;

OCO3HaHUS MOCIJIECJICTBUN W HENPUATUS BPEIHBIX MPUBBIUEK (yNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HMCCIIEI0BaTEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUYECKOW U  JpPYrux BHOAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOW HANPaBJIEHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);



UHTEpeca K IPAKTUUECKOMY U3YUYEHHIO NPOPECCUIl pa3IuyHOIO pojaad, B TOM
YHClie HA OCHOBE NMPUMEHEHHUSI MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBa)XECHHUS K TPYY, JIOASIM TPyJia U pe3ysbTataM TPyAOBOH NeATeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHOH TpaeKTOpUU
oOpazoBanusi, Oyaymied npodeccuu U peanu3ald COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHHUS:

HKOJIOTUYECKU LIEJIECOOOPA3HOr0 OTHOLIEHUS K IPHUPOJE, KAaK HCTOYHHKY
CYLLECTBOBaHUS KU3HU Ha 3eMJIE;

NOHMMAaHHUA TJI00ATBPHOTO XapaKTepa 3KOJOTHYECKHX MPOoOJieM, BIHUSHUS
HIKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBHON CPeibl;

OCO3HaHHS HEOOXOJAMMOCTH HCIHOJB30BAaHUS JIOCTIDKEHUN XUMHUH IS
pELIeHNs BOIPOCOB PAllMOHAIILHOTO NIPUPOAOIIOJIB30BAHNUS;

AKTUBHOIO HENPUATHSA JIEUCTBUM, NPHUHOCSIIMX BpeA  OKpYyKarolIeh
IPUPOJTHON cpefie, YMEHHUs] MPOTHO3UPOBATH HEOIArONMPUSATHBIE SKOJIOTHUECKHE
MOCIIEACTBUSI IPEATNPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;

HaJIMYUS PAa3BUTOIO SKOJOTMYECKOTO MBIIUIEHHS, 3KOJOTUYECKON KYJIBTYpHI,
OIbITa NESATENIbHOCTH HKOJIOTHYECKOM HaIpPaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI MU B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAJIbHOM
NPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemooouu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHHMs €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOIO HAYYHOI'O MBIIUICHUS, CO3JAHMM LIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIEM MUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MPOOJIeM COXpaHEHUs
IPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJIS  COBPEMEHHOM
OUBWIM3ALMM: B €€ T'YMAHUCTHMYECKOW HANpPaBJIEHHOCTH W BaXXHOM poyin B
CO31aHUU HOBOM 0a3bl MaTepUaNbHON KYyJbTYphl, PEILICHUHU I100aJIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MMUILIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIICYEHUH YCIOBUMN
YCIELHOro TPy/1a ¥ 3KOJIOTHYE€CKH KOM(DOPTHOM )KM3HU KaXKJI0T0 YiIeHa 0OLECTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHUMaHHUs CYIIHOCTH METO/OB
NO3HAHUsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJTy4yaeMble 3HAHUA I aHAINU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u



IPOUCXOAIINX B HEM U3MEHEHU, YMEHHS JIeJIaTh 00OCHOBAHHbIE 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJAHHBIX C LEJNbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJIb30BaTh XHMHMYECKHE 3HAHUSA IS
peleHust MpodJieM B peasIbHBIX JKU3HEHHBIX CUTYAIUsIX;

MHTEpeca K O3HAHUIO U MCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHUIO H
caM000pa30BaHMI0, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUN IO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMYHbIX chepax npodeccroHaIbHON
JESITEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeameTHble pe3ysbTaThl OCBOCHHS yU4eOHOro npenmMeTra «XUMHUsS» Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIOYALOT:

3HayuMble A1 (GOPMUPOBAHHUA  MHUPOBO33PEHUS  OOYyUaIOIIUXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) O0IeHAyYHbIE MOHITHS, OTPAXKAIOIINe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U crneuupuKy METOAOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPTus, SIBICHUE,
IPOLIECC, CUCTEMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U pyTHe);

yHHUBEpCaJibHble yueOHble NeHCTBHs (IT03HABaTeIbHbIC, KOMMYHHKATHBHBIC,

peryJISITUBHBIC), obecrnieynBaroIme dhopMupoBaHue (yHKITMOHATILHON
IPAaMOTHOCTH M COIUATILHON KOMIIETEHITUN O0yJarOITXCs;
CIIOCOOHOCTH oOydJaronumxcs WCIIOJIB30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC Y4COHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAJIBHOW MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMU UM  PETYJISATUBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HaBaTeJIbHLIMH
JNEHCTBUSIMHU:

1) 6a30Bble JJOrH4YecKue JecTBUSI:

CaMOCTOSATENIbHO  (OPMYNIHPOBATh W aAKTyalIM3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LEIU JACSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThl AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aHMMOCBS3b,



UCITI0JIb30BaTh COOTBETCTBYIOIIME MOHATHS [l OOBSICHEHUS OTAENbHBIX (DaKTOB U
SIBJICHUI;

BEIOMpPATh OCHOBAaHUS W KPUTEPUH ISl KJIACCH(PUKAIMKM BEIIECTB U
XUMUYECKUX PEAKLINIA;

YCTAaHABJIMBATh IPUYMHHO-CJIECJACTBEHHbIE CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHAYKTUBHbBIC, JCAYKTUBHbBIC, IIO
aHAJIOTHUH), BBISIBISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIFOUCHUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITTH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABIICHUS — XUMUYECKUT
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuuu — TPU PEHICHUU YYCOHBIX IMO3HABATEIBHBIX M MPAKTHUYECKHX 3ajad,
IIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJISl BBISBIICHUS XapAKTEPHBIX
MIPU3HAKOB U3y4YAEMbIX BEIIECTB U XUMHUYECKUX PEAKLIHIA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE AeiiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYyYHOT'O ITO3HAHHS BEIIECTB U XMMHYECKUX
peakuuii;

(bopMyIMpOBATH LIEJIM U 33/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIbHO C(OPMYJIUPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJII (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABWIBHOCTH
BBICKAa3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOATEJIBHOIO IUIAHUPOBAHUSA U IPOBEIACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHS HAOII0JATh 32 XOAOM
mporiecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro Pe3ynbTar, (PopMyIHpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIIHFHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIM OTYET O MPOJIeIaHHON padoTe;

npuOOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NESATEIHLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB ITO3HAHUS.

3) pabora ¢ uapopmanuei:

OPUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHMoOpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIC IMOCOOWS,
pecypchl MaTepHETa), aHamu3upoBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEYNBOCTD;



bopMyIMpPOBaTh 3aMpPOCHl U MPUMEHATH PA3IMUYHBIE METOJIbI MPU TIOUCKE U
orOope wuH(poOpManuyd, HEOOXOIUMOM 1S BBINOJHEHHS Y4YEOHBIX 3adad
OIIPEEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCHOJb30BaHUSI MH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  TIpEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U IPYTHE);

UCIIONb30BaTh HAYYHBIM S3BIK B KayeCTBE CpEACTBA MNpu paboTe ¢
XUMUYECKON uHpOpMaIeil: TPUMEHSATh MEXIpeAMeTHble ((dusuyeckue u
MaTeMaTHYECKHE) 3HaKU U CUMBOJIbI, (OpMYyJibl, aOOpeBUaTypbl, HOMEHKIATYPY;

UCIIONb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHYECKHE CPEACTBA
HaTJISTHOCTH.

OBJ1aieHHe YHUBEPCAJIbHBIMA KOMMYHHKATHUBHBIMH /1€/iCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIaeMOM TEMbI B X0Jie Auayora u/uiu
JUCKYCCUHM,  BBICKa3blBaTh  HjaeH, (OPMYJIUPOBATH CBOM  MPEJIOKEHUSA
OTHOCHUTEJILHO BBITIOJIHEHUS TIPETIOKEHHOMN 3a1a4u;

BBICTYIIaTh C IPE3CHTAllMell PEe3yJIbTaTOB IMO3HABATEIbHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU MTPU BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEILECTB, peajln3aluu y4eOHOro npoekra u (popMyJIupoBaTh BbHIBObI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIIEOBAHUM MYTEM COIJIACOBAHHS MO3UIMI B
X0J1e 00CYyX)IeHUSI 1 OOMEHAa MHCHHSIMHU.

OgyaeHHe YHUBePCAJIbHBIMH PeryJISSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO IIJIJAHUPOBATh W OCYILECTBIATH CBOIO I03HABATEIbHYIO
NeSTeNIbHOCTh, Ompefenas €€ Ielid W 3aJaud, KOHTPOJUPOBAaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeljlaraéMblii aJrOpUTM ACUCTBHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3aJay, BbIOMpaTh HauOoliee
3G exTUBHBIN crnoco0 MX pemeHus ¢ Y4ETOM TMOJIyYeHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalln3a
U CAaMOOIICHKH.

NNPEIAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OpraHudeckas XUMUSDY
OTPaXkKaIoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpPA, POJIM XHUMHM B TIO3HAHUM SBJICHUU



Opuposbl, B (HOPMHUPOBAHUM MBIIUIEHHS M KYyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBLHOW IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS IPAKTHYECKUX 3a7a4
U 9KOJOTMYE€CKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHUYECKMX  3HAHUI, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATalOIINE MOHATHS (XMMHYECKUH JJIEMEHT, aTOM, >JIEKTPOHHAas
000J10uKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XUMUYECKas]
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpallE€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00BbEM, YIIIEPOJIHBINA CKeNeT, PyHKIMOHAIbHASA IpyIIa, pajuKall,
U30MEPHUsL, U30MEPBI, TOMOJIOTUYECKHUI psiJl, TOMOJIOTH, YIJIEBOAOPObI, KHUCIOPO.
U a30TCOACpXKAIIME COCINMHEHUS, MOHOMEDP, IIOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUM M 3aKOHbl (TEOpUS CTPOEHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XHMMHUH; MHUPOBO33PEHUECKHUE 3HAHMS,
JeKallie B OCHOBE IIOHMMAaHWs TNPUYMHHOCTH WU CUCTEMHOCTHM XHUMHUYECKUX
ABJICHUH, (PAKTOJIIOTUYECKUE CBEIACHHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH H
0€30MacHOM HCIOJIb30BAaHUN BAKHEWIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH JEATEIbHOCTU YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHbIE NpPU3HAKU IOHATH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOIINE IOHATUS IPU
ONMCAaHUU COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COCUHEHU;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIS
COCTaBJICHUSI MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
(GopMysl OpraHMYECKHX BEIIECTB W ypPAaBHEHUM XUMHUYECKUX pEaKLuH,
U3rOTABJIMBATh MOJEIH MOJIEKYJ] OPraHMYECKMX BEUIECTB JUIsl WIUTIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH IPUHAIJIEKHOCTh H3YUECHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy M CTPOEHUIO K ONPEIACIEHHOMY
KJaccy/Tpynmne CoequHEeHUH (YIJIeBOIOpPOIbl, KHCIOPOJ U a30TCOAEpIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucrtematnyeckoi HomeHkiatype (IUPAC), a takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUS OTACJBHBIX OPraHMYECKHUX BEUIECTB (STWJIEH, IPOIWJIEH, all€TUIIEH,
ATWJIEHIJIMKOJIb, TJIMUEPHUH, (EHOJ, QOopMalbIerull, aueraabAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KACJI0Ta, OJIEMHOBAs! KHCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
dpyKTO3a, KpaxMaJl, LeJUIr0J103a, [NIMLUH);

c(OPMUPOBAHHOCTb YMEHHUSI OIpPENEIATh BHJbl XUMHUYECKOW CBSI3M B
OpPraHMYECKUX COCAUHEHUAX (OJUHAPHBIE U KPaTHBIE);



c(hOpMUPOBAHHOCT, YMEHHUS MPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. ByTtiepoBa s 00bsicHEHUS! 3aBUCMMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCT, ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOECHHUE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BELIECTB (METaH, 3TaH, STUJICH, NPONWICH, alleTUJICH,
Oyramguen-1,3, metunOyragueH-1,3, OeH30J7, METAaHON, ITAHOJ, STUJICHTIUKOJD,
TIIMLUEpHUH, (EHOJI, aleTalbIeru, MypaBbUHAs M YKCYCHas KHCJOTBI, TJIIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HHMU YPAaBHEHMSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
Ceipbst (HedTh, MPUPOIHBIM Ta3, Yrojib), CHOCOOBI WX MEPEepadOTKH U
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MEpepadOTKu;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHUS MO XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA
peakuu IO H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO U3 HCXOAHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCT, YMEHUH BIANETh CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMHUH MPU U3YUYEHHUH BEILECTB U
XUMHYECKHX SBJICHUHN (HAOII0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOICTUPOBAHNUE),
WCITOJIb30BaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUSA ISl TPUHSTHS PCEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOII0OIaTh MPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCYZI0M W JTabOopaTOpHBIM OOOPYIOBaHHWEM, a TaKXKe MpaBuiIa OOpamieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKUHUSMH MO BBIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCT, YMEHUW TUJIAHUPOBATh W  BBIMOJIHATH XUMHUYCCKUN
AKCIEPUMEHT (TPEBpAIICHUS OPTaHUYECKUX BEIIECTB MPU HArPEBAHUM, TOITYUCHHE
ATUJIEHA U U3yYEHUE €T0 CBOWCTB, KAYECTBEHHBIEC PEAKIIUN OPTaHUYECKUX BEILIECTB,
JeHaTypanus OeJIKOB MPU HArPEBaHUM, LIBETHBIE PEAKIIMHU OEIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKKA O€30MacHOCTH NpU OOpallleHud C BeIleCTBaMU U
7a00paTOpHBIM  O0OpYAOBaHHEM, MPEACTABIATh PE3yJIbTAaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX pEaKIuil u
(GbopMyIMpPOBaTH BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCT, YMEHUW KPUTHUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCTBa MAacCOBOM
uHdopmaruu, aTepreT u apyrux);



c(hOpMUPOBAHHOCT, ~ yMEHUH  coOMIoAaTh  MpaBWiia  DKOJIOTHYECKHU
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOH JESATEILHOCTH B IIEIIAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OpPraHU3Mbl OMNPEAEIEHHBIX OPraHUYECKUX
BEILECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHATh Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALLCHUS HX BPEAHOrO BO3JCHCTBUS HA OPraHU3M
YEJI0BEKA,

JUIsi 00yJaronuxcsi ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CACNBIX W CHA0OBWISIINX OOYYaIOIIMXCSA: YMEHHE HCIIOIh30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3anmucu XUMHUYEeCKUX

dbopmy.
11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD OTPaXkKaroT:

c(hOPpMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHUYECKON  COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIUUIEHUS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO W MPHUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATal0IINe TMOHATUA (XUMUYECKUNA BJIEMEHT, aToM, M30TOoIN, S-, p-, d-
AJICKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIIEHh OKUCJICHUSI, XUMUYECKasi CBA3b
(KOBaJIeHTHAs, MOHHAS, METAJUIMYECKasi, BOJIOPOIHAS ), KPUCTAJUTMYECKAS] PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, JJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEaKiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Jucconmanuu, nepuoandeckui 3akon [[. M. Menpneneesa,
3aKOH COXPaHEHHUs MacCChl BEIIECTB, 3aKOH COXPAHEHHMS W MPEBPAICHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUHA $3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE ITOHMMAHUS NPUYUHHOCTH U
CHUCTEMHOCTH XWMHUYECKHX SIBICHUU, (DAaKTOJOTUYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUHU U 6€30MacHOM MCIOJIb30BaHUU BOXKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,



c(hOpMUPOBAHHOCT, YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU MOHSATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPH
ONMCAaHUU HEOPIaHUYECKUX BEIIECTB U UX IIPEBPALLCHHIA;

c(hOpMUPOBAHHOCT, YMEHHUI HCMOJIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JUJIS
coctaBieHuss (OpMyJl BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKLUid,
cucrematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETalEHAsl U3BECTh, IUTHEBAS COAQ, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTH YMEHUM ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJIHASA) B COCIMHEHHUSX, TUII
KPUCTANIMYECKOW PEIIETKM KOHKPETHOrO BEIIECTBA (AaTOMHAs, MOJIEKYJISpHasd,
VMOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIMHECHM;

c(hOopMUPOBAHHOCTh YMEHHUI YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBy K OINpEeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHM PaCKpBIBATh CMBICI MEPUOANYECKOro 3aKoHa /.
W. MenpneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(OpPMHUPOBAHHOCTh YMEHHUH XapakTepuU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuoanueckor CuCTEMBI
xumudeckux snemeHtoB JI. M. MeHpneneeBa, MCHONb3ysd MOHATUA «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «9HEPreTUYECKUe YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAMHEHUM
10 IepruoiaM U rpyimnaM lleppoanyeckor CUCTEMbI XUMUYECKHUX dieMeHTOB [[. .
Meneneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JMYHBIX  KJIACCOB,
NOJATBEPKIATh CYILIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXKIYy HEOPraHM4YECKUMU
BEILIECTBAMH C MIOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIIHMH I10
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBYy PEArMPYIOIIMX BELIECTB, TEILIOBOMY
ahdexTy peaknu, W3MEHECHUIO CTEICHEW OKHCIICHUS SJIEMEHTOB, 0OpaTUMOCTH
peaKINK, YYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YpPAaBHEHUS PEAKIMI pa3IMyHBIX
THUIIOB, MOJHbIE U COKPAUIEHHBIE YPABHEHUS PEaKlIMii HOHHOTO 0OMEHa, y4UThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLUUHU UAYT JO KOHIIA;



c(OpPMHUPOBAHHOCTh YMEHUH TIPOBOJAWTH PEAKIUH, TMOATBEPIKIAOIINE
KayeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABATH
OTIBITHBIM TYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIICCTB;

c(OPMHUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMNA IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKIuy OT pa3INYHbIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHETo Bo3/eicTBus (mpuHIun Jle [llaTense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO IMOJyYE€HUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHWA 00 OOIMWX HAYYHBIX MNPHUHIHUIAX H
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUH TPOBOAWUTH BBIYHCICHHUS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIIECHUH Ta3oB
IpU XUMHUYECKHX PEaKIUsAX, MAcChl BEIIECTBA UM 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe MM OOBEMY OJHOTO M3 YYACTBYIOUIUX B PEaKIIUU
BEIIECTB, TEIJIOBOro 3((deKTa peaknnu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChI
BEIIIECTB, TPEBPAIICHUS M COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUI COOII0OIaTh MPaBUIIa MOIb30BAHUS XUMUYECKOM
MOCYZI0M W JTabOopaTOpHBIM OOOPYIOBaHHWEM, a TaKXKe MpaBuiIa OOpameHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSMHU IO BBIMTOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIMOJIHATH XUMHUYCCKUN
IKCIEPUMEHT (Pa3yIoKeHHE MEPOKCHIa BOAOPOJa B IMPUCYTCTBUH KaTalW3aTopa,
OTpeeNieHue Cpefbl PACTBOPOB BEIIECTB C IOMOIIBI0  YHHBEPCAIHHOTO
WHINKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOUN pEaKIIvH,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE PEakluu Ha cynbdar-, kKapOOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPHUMEHTANbHBIX 3a/ay IO
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPABUJIAMH TEXHUKH
0€30MacHOCTH TIPU OOpaIllEHUH C BEIIECTBAMH U JJA0OPaTOPHBIM 000pYyIOBaHUEM,
NPEJCTaBISITh PE3YJAbTaThl XUMHUYECKOTO JKCIepMMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIUX PEAKIUN M (OPMYyIUPOBaTH BBIBOJBI Ha OCHOBE
3THUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHaJIU3UPOBAaTh XUMHUYECKYIO
UHPOpMAIIMIO, TIONyYaeMyK) U3 pPa3HbIX HMCTOYHHKOB (CpEeICcTBa MacCOBOU
KOMMYHHKAIK, UHTEpHET U APYyTUX);



c(hOpMUPOBAHHOCT, ~ yMEHUH  coOMIoAaTh  MpaBWiia  DKOJIOTHYECKHU
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOH JESATEILHOCTH B IIEIIAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTb BO3/ICHCTBUS HA KUBbIE OPraHU3Mbl ONIPENCIIEHHBIX BELIECTB, IOHUMAs
cmbic mokazarens [I/IK, mosicHaTe Ha mnpuMepax crnocoObl YMEHbBIICHHUS U
MPEIOTBPALIECHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00yJaronuxcsi ¢ OTPaHUYECHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMUYECKUX SIBJICHUI;

JUISL CHENBIX M CHA0OBUASIIMX OOYYalOIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOYCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3anmucu XUMUYEeCKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

Kosu4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/mt Kourpoasusl | IIpakrayecku
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
e padoThbI e padoTsbl pecypesI
Pasnea 1. Teoperudyeckue 0CHOBBI OPraHN4YeCKOH XUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPTAHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Paznen 2. YriaeBoaopoabt
2.1 [IpenenpHbIE YTIIEBOAOPOABI — ATKAHBI 2
9 HenpenenbHbie yriieBOOPOIbL: aAKEHBI, 6 1
QJIKAIUCHBI, aJTKUHBI
23 ApoMaTuyecKkue yrieBoaoposl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 !
uX mnepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xaniue opranu4eckue coeJuHeHNsI
3.1 Cruptel. Genon 3
39 Anpaeruanl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnosxHbie 3(¢upsb
33 VYrieBojibl 3 1




Hroro no pazgeny 13
Pasnea 4. Aszorcogepikamue opraHu4ecKue coeJHHEHUs

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Hroro no paszneny 3
Pa3znea S. BbicokoMoOJIeKYJISIDHBIE COeINHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJTACC

Kosau4yecTBOo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne ni/mt KoHTpoabH IpakTHYecKH
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
ble padoThI e padoThl
pecypcsbl
Pa3nen 1. TeopeTnyeckune 0CHOBbI XUMHU
Ctpoenue atomoB. [leproanueckuii 3aKoH
1.1 u [leproanueckas cucTeMa XUuMHYECKUX 3
snemenToB 1. . MeneneeBa
12 Crtpoenue BemniectBa. MHOTOOOpasue 4
' BCIICCTB
1.3 XHUMHUYECKUE PEAKLIUU 6 1 1
Hroro no pazgeny 13
Pa3znen 2. Heopranuveckasi Xumust
2.1 MeTtanbl 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX )
' BEIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMHs U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHBIE
Ne Kourpoas | IIpakrnu aTa uugposbie
Tema ypoxa OHTPO p ec | A bp
n/n Bcero HbIe KHe U3yYeHUs o0pa3oBareb
padoThbI padoThI HbI€ pecypchl
[IpenMeT opraHuuecKol XUMUHU, €€
1 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE 07.09.2023
Teopus cTpoeHUsI OPraHUYECKUX
2 coenuHeHuil A. M. bytiiepoBa, ¢€ 0OCHOBHBIC 1
YHIEP 14.09.2023
MOJIOXKEHUS
[IpencraBnenue o kiraccuPuKrauu
opraHnyeckux BeuecTs. Homenkiarypa
3 1
(cucremaTuyeckas) U TpPUBUAIbHBIC 21.09.2023
HA3BaHMSI OPraHNYECKHUX BEIIECTB
4 AJIKaHBL: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUH Psifg 28.09.2023
5 Meran 1 3TaH — npocTenire |
MPEJCTaBUTENN ATKAHOB 05.10.2023
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
P 12.10.2023
OTUWJIEH U MPONUJIEH — MPOCTEUIINE
7 1
MPEJCTABUTENN ATKEHOB 19.10.2023
[Ipaxtuueckas padora Ne 1. «ITomyuenue
8 . 1 1
ATUJIEHA U U3yYEHHUE ETO CBOMCTBY 26.10.2023
9 Ankanuensl. byranuen-1,3 u 1




MetunoyraaueH-1,3. [lomyaenune
CHUHTETHUYECKOT0 KayuyyKa U pe3HHbI

09.11.2023

10

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHH,
TOMOJIOTMUECKUN psi. ALETUIIEH —
IIPOCTEUIINN [TPEACTABUTENL AIKUHOB

16.11.2023

11

Bpluncnenus 1o ypaBHEHHIO XUMUYECKON
peakuuu

23.11.2023

12

ApeHbl: 6eH30J1 U TOJTy0JI. TOKCHYHOCTh
apeHoB

30.11.2023

13

['eHeTuveckas CBS3b yrieBOJ0POIOB,
MPUHAIJICKANTUX K Pa3TMYHBIM KJIaccaM

07.12.2023

14

[IpupoaHbIE HCTOYHUKU YIJIEBOJLOPOIOB:
NPUPOIHBIN T'a3 U MOMYTHBIC HE(QTSHBIC Ta3bl,
He(Th U MPOAYKTHI € epepadoTKu

14.12.2023

15

[IpupoaHBIE HCTOUHUKY YTIEBOJOPOIOB:
NPUPOIHBII ra3 U MOMyTHbIE HE(TSHBIC Ta3bl,
HEPTH U MPOIYKTHI €€ epepadoTKu

21.12.2023

16

KonTponpHas pabora mo pazaeny
«YTIIeBOAOPOABD)

28.12.2023

17

[IpenenbHbIe OTHOATOMHBIC CITUPTHI:
METaHOJI 1 3TaHosI. BogopoaHas cBs3b

11.01.2024

18

MHoroatroMHble COUPTHI: STUICHIIUKOIb U
[JIMLEPUH

18.01.2024

19

@DeHoII: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE U
XMMHYECKHE CBOMCTBA, IPUMEHEHUE

25.01.2024

20

Anpaerunpl: GopMaIbICTUA U AllETAIbICTH/I.
Aneron

01.02.2024




OaHOOCHOBHBIC TIPEIeNIbHBIC KapOOHOBBIC

21
KHUCJIOTBI: MypaBbUHAS M YKCYCHAsI 08.02.2024
2 [IpakTuueckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOU KUCIIOTBD) 15.02.2024
CreapuHOBast U OJICMHOBAS KUCJIOTBI, KaK
23
NPEJCTaBUTENN BBICIIMX KAPOOHOBBIX KUCIOT 22.02.2024
Mpia KaK cojiu BBICIIUX KapOOHOBBIX
24 .
KHCJIOT, UX MOIOIIeE ACHCTBIE 29.02.2024
CrnosxxHble 3(hUpBI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
P P 07.03.2024
a¢hupoB
%6 Kupsl: ruponau3, NnpuMeHeHue,
Ouostornueckasi pojb )KHPOB 14.03.2024
YrneBoabl: cocTaB, KIacCHupUKaIHS.
27 Bakneimme npeacTaBUTEIIN: TIIIOK034,
PeA 28.03.2024
dpyxTO3a, caxaposa
)3 Kpaxman u nemiono3a Kak npupoHbie
MOJIUMEPHI 04.04.2024
KonTponbhas pabota no paszueny
29 «Kucnopoacoaepxaiine opraHu4ecKue
POACOAEPAATIIE Op 11.04.2024
COETUHEHUS
30 AMUHBI: METHJIAMUH U aHWJIHNH
18.04.2024
AMUHOKHCIOTHI KaK aM(pOTepHBIC
31 OpraHUYCCKUE COSIAUHCHMS, UX
P ! 25.04.2024
Ounonorudeckoe 3HadeHue. [lenTumbt
benku xak npupoaHbIe
32
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS 02.05.2024




1 OcHOBHBIE IOHATUS XUMHUH |
BBICOKOMOJICKYJISIPHBIX COSIMHEHUI 16.05.2024
OcCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COCIMHECHUN. 1 73.05.2004
[ImacTMaccsl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




11 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acosB

Kontpoa
Bcero bHbIE
padoThI

IIpakTH4e
CKHe
padoTsbI

Jara
usyue
HUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBareb
HbI€ Pecypchl

XUMUYECKUU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

Ilepuonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XUMHYECKHuX 3aemeHToB /. 1.
Menpeneesa, Ux CBsI3b C COBPEMEHHOMN
TEOpUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHUYCCKHUX JICMCHTOB U UX COC,Z[I/IHCHI/Iﬁ 10
rpynnam U nepuojam. 3HaueHue
MEePUOUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux asemenToB .M. Menaeneena B
pPa3BUTHHU HAYKH

Ctpoenue BelecTBa. XUMUYECKas CBSI3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMS KOBAJICHTHOMN
cBsi3u. BomopoaHnas cBsizb

BaneHTHOCTb. DNIEKTPOOTPULIATENEHOCTb.
Crenenb okucieHus. BerecTBa
MOJIEKYJISPHOTO U HEMOJICKYJISIPHOTO
CTPOCHHS

[Tonstue o nucnepcHbIx cucremax. IcTuHHbBIE
Y KOJUIOMIHBIE pacTBOPbL. MaccoBas 105
BEILIECTBA B pACTBOPE




Knaccudukamnus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHU. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIECTB, Pa3TUIHBIX
KJ1aCCOB

Knaccudukanmsi XaMU4eCKuX peakiifii B
HEOPraHWYECKON M OPraHUYE€CKON XUMUH.
3aKOH COXpaHEHHsI MAaCChl BEILIECTB; 3aKOH
COXpaHEHHMS U TPEBPAIICHUS] SHEPTUU PU
XUMHYECKHUX PeaKIMsIX

Cxopoctb peakiun. OOpaTUMbIC PEAKITHH.
XUMHUYECKOE pAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «BrnustHue
pa3IU4HbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOU PEaKIum»

11

DnexTpoauTHdeckas auccoruanus. [lonstue o
BOIopoHOM Tokasarene (pH) pactBopa.
Peakmuu nonHoro oomena. ['maponus
OpPraHUYeCKHUX U HEOPTaHMUECKUX BEIIECTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUY.
[Tonsarue 06 3mMeKTpoOIM3E paciIaBoB U
pacTBOPOB cojeit

13

KonTtponbHas padota no pazaeiny
«Teopernyeckue OCHOBBI XUMHM»

14

Mertaiubl, ux nosioxenue B [lepuoguueckoit
CHCTEME XUMHYECKUX deMeHToB /1. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKkue cBONCTBa
METaJIJIOB




CruiaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P

15 HanpsHKEHUHA METAIIIIOB
XUMHUYECKHE CBOICTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuii, KaJMii, KaJbLIUA, MarHuH,
TIOMUHHI) U UX COEUHEHUN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COCIMHEHU N

13 XUMHUYecKHe CBOMCTBA IIUHKA, JKeJie3a U UX
COETMHEHNN
[IpakTrueckas padora Ne 2. "Pemenue

19 AKCIEPUMEHTAIBHBIX 3371a4 110 TEME
«MeTtanns»"
HemeTtamnsl, ux nonoxenue B [lepuonnueckoi

20 CHCTEME XMMHYECKUX deMeHToB JI. 1.
MeneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyueckrue CBOMCTBa HEMETAILIOB.

21 AmoTponus HEMETAIUIOB (Ha IpUMEpe
KHCIIOpOoJia, cephl, hocdopa u yriaepoaa)

2 XHUMHUYECKUE CBOMCTBA FAJIOT€HOB, CEPBI U UX
COCIMHEHU N

” XuMHUECKHe CBOMCTBa a30Ta, pocodpa 1 Ux
COCIMHEHU N

24 XUMHUYECKHE CBOMCTBA yIiiepoa, KpeMHUS U
UX COCTUHEHUN

25 IIpuMeHeHNEe Ba)KHENIINX HEMETAIUIOB U UX
COCIMHEHU N

%6 O0o001IcHNEe U CHCTEMATH3aLMs 3HAHUI 110

TteMme «Hemeraniawy. Beruucienus mo




YPaBHEHHUSIM XUMHUECKHUX PeakKInil u
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
"HemeTanms!"»

28

KonTponpHas pabota o Temam «MeTalbh»y i
«HemeTamns»

29

Heopranunueckue u opraHnyeckue KUCIOThI.
Heopranunueckue u oprannyeckue OCHOBaHUS

30

AM@oTepHbIe HEOpraHUYeCKHE U
OopraHuyeckue coequHeHus. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Ponp xuMuH B 00ecrieueHUN YKOJIOTHYECKOH,
SHEPTreTHYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHUU MEIUITUHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX TPOMBIIUIEHHOTO TOJTY4eHUs
BOKHEHILINX BELICCTB

33

UYenoBek B MUPE BELIECTB U MAaTEPUAJIOB

34

XuMUS U 300pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJJNUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

*  Xwumus, 10 kimacc/ I'abpuensan O.C., O611ecTBO ¢ OrpaHUUYCHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AkinonepHoe odmiectBo «M3aarenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI IS YUUTEJA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe nocooue — 6a3oBbIi
ypoBeHb» - M.: [Ipoda 2022 rog.
2. O.C.I'abpuensn, N.I".OctpoymoB, «O0611ast XuMusi B TeCTax, 3aja4dax,
ynpaxHeHusx. 11 xkmace» — M.: Ipoda, 2023 rog.
3. O.C.I'abpuenss, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposbHbIE 1 TPpOBEpOUHBIE PaObOTHI K yueOHUKY». — M.: JIpoda, 2021 .
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronpnas kaura aiis yaurens». Yacts 1 — M.: JIpoda, 2019 rox.
5. O.C.I'abpuensu, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xmacc:

Hacronpnas kaura ais yaurens». Yacts 2 — M.: JIpoda, 2022 ro.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://www.chemnet.ru ['azera «Xumusi» u cailt m1st yuurens «5 uny Ha

YPOK XUMUI»



http://him.1september.ru Enunas xomtexkuus LIOP: TIpeameTnas koyekius
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4HbBIE
aKcriepuMeHThl: XxuMust. Komekiust Poccuiickoro o061eo0pa3oBaTensHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit
http://www alhimik.ru Bcepoccuiickas onumnuaia mMKOIbHUKOB IO XUMHUH
http://chem.rusolymp.ru Oprannyeckas XuMus: JIEKTPOHHBIA YICOHUK JIJIs
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN YUEOHUK
http://www hemi.nsu.ru OTKpbITBINA KOJUIEIK: XUMUS
http://www.chemistry.ru JlucranuinoHHast OJMMIIHA/A IO XUMHH:

TEJIEKOMMYHUKALIMOHHBIA 00pa30BaTEIbHBIN MPOEKT
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