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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3yabTaTaM OCBOCHUS
dbenepanbHOll 00pa3oBaTENbHON MPOrpaMMbl CpeaHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
deneparuy, peaNu3yOMMX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMbl, U
OCHOBHBIX TnoNOkKeHH «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OINPEACIICHUIO
oOrielt crpaTeruy 00y4YeHus, BOCITUTAHUS M Pa3BUTHS 00yUYaIOIIMUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHnentyanbHbeie TosiokeHust GPI'OC COO o B3auM0OOYCIOBICHHOCTH ILIEJICH,
COJIEpKaHMsl, PE3yJIbTaTOB OOy4YEeHUSI U TpPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reoOpa3oBaTeNbHON  OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpPIIAIOIIMM JTAllOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIOUEBBIX I[IEHHOCTEH, MPHUCYIIHUX
[EJOCTHOM CHCTEME XUMHUYECKOro o0O0pa3oBaHUA. OTHU IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBIO M TPUPOAHOM cpene. Peamusyercss xumuueckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUsl CPECTBAMU YUEOHOTO
npeaMera «XUMHS», COJIEpKAHME UM TOCTPOCHHE KOTOPOro OIpEeNeNCHbl B
nporpaMme MO0 XMMHUHU C YYETOM CHEeNU(PUKA HAyKH XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MaTEPUAIbHOW >XKM3HHM OOIIECTBA, a TaKke C y4ETOM
oOlmuUX 1ened W MPUHIMIOB, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero olmiero oobpazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT OCOOYIO POJb B
COBPEMEHHOW IUBUIIM3ALMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3JIJaHUE IEJIOCTHOTO MPEJICTABICHUs 00 OKpY’XKarollleM MUPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTOopoe (hopMUpyeTCSs B XMMHUU Ha OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEI0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla
HEOTHEMJIEMON YaCThI0O MUPOBOM KyJIbTYpPbl, HEOOXOIUMBIM YCIOBHUEM yCIIEIITHOTO
TpyZla W KM3HU KaXI0oro wieHa ooOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJATENbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HamnpaBlieHA Ha pELICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — CBHIPbEBOM,
HEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€30MMaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM JJid BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOIO BKJIIOYEHUA B JKH3Hb COLMUYMa, MPOAOJDKCHUA
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUCH.

CocraBnstomiuMu  npeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» u «OOmas U HeEOpraHuyecKkass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA
3HAHHWW MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUYCHUEM 3HAHUW U3 OONICH XUMHUH) U
OpraHu4eckor XxuMuu. @OpMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHUM NPU WU3YyUYEHUH
npeaMera oOecreynBaeT BO3MOXXHOCTb PACCMOTPEHUSI BCEr0 MHOIr000pas3us
BEII[ECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKass XUMHs» cPopMHUpOBaHA B MpOorpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3y4eHHI0 ydeOHOro Marepuana U 0O0ycIoBIIeHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  OMNpeNeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHH BeELIECTBa
paccMaTpUBAaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCOUHECHUN, a TAKXKE Ha YPOBHE CTEPECOXMMHUYECKHX M IJIEKTPOHHBIX
MpEACTaBlICeHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblx B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJAOPOJIOB 1O CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEQUMHEHUU. B Kypce oOpraHnyeckod XUMHM IIOJyYarOT pa3BUTHE
c(OpMHPOBAaHHBIE Ha YPOBHE OCHOBHOIO 00Iero o0pa3oBaHUs NEPBOHAYAIbHBIE
MPEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKIIUU.

[logq HOBBIM yriaoM 3peHHs B TpeaMeTre «XuMHs» 0a30BOTO ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHus
TEOPETUYECKH Marepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEIIecTBaX U
XxuMHuueckoil peaknuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYYarOMIMMCSl TPEAOCTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTUYECKUX MO3ULIUMN,



riy0oKe TMOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMK O Ba)KHEHINMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX W NPHUMEHEHHUH, & TAKKE O XUMHUYECKHX PEAKUHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomoyiHsgeTcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTAMHU COJEPKAHMSI, HMEIOIIMMH KYJBbTYPOJOTMYECKUA W NPHUKIAJTHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT TOHMMAaHUIO B3aUMOCBSA3UM XUMHUU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B INO3HABATEJIBbHON W IMPAKTHYECKOU
JeSTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBAaThCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, PEIIeHUS HWHTEIUIEKTYaIbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 1enoM copepkanue y4eOHOTO
npeaMera  «XUMHS»  JaHHOTO  YPOBHS ~ M3YYEHHMS] OPUEHTHUPOBAHO  Ha
(dopmHpoBaHUE y OOYYAIOMIMXCA MHPOBO33PEHUYECKONW OCHOBBI JUIsl TTOHMMAaHHS
¢unocopckux uiued, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOro |
OpPraHMYecKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOEHMEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUW ITyTEM HKCIIEPUMEHTa U
pEelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMM (akTaMu U  TEOPETUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PELIEHUU 3KOJIOTMYECKUX Mpoliem, a
TakKe MpolemM cOepeKeHUsl FHEPTeTUIECKUX PECYPCOB, CBIPhs, CO3aHMs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmumane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUS W COLMAIM3ALNU
oOy4Jaromuxcs NPHUHATHIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OIpPEAESICHUIO
COJECpKaHUS M TIOCTPOEHHUSI TMpeAMeTa NpPeayCMaTpUBAIOT  (POPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JAEWCTBUN, HMEIOMMX 0a30Boe 3HAYCHHE MJiA
pPa3MYHBIX BHUJOB JESATEIBHOCTU: pEIIEeHUs MpoldiieM, TMOUCKa, aHajdu3a W
00paboTku nHGOpPMAaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIE0BATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B npaktuke mnpenogaBaHHWs XMMHM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK M HAa YPOBHE CpeHEr0 001Iero 00pa3oBaHus, IIPU ONPEACICHUN
COZIEpKATEIIbHOW XapaKTepUCTUKUA LEJed H3YyYEeHUS IPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, NMPAKTHUYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeH H3y4YeHUs
IpeMETa SBIISIETCS BIIOJIHE ONPABAAHHBIM.



CoryacHO aHHOM TOYKE 3pPEHUs TJIABHBIMHM LEISIMHM H3YUYEHHs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisArOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KJIIOYeBble MOHATHUS, (pyHIaMEeHTaJbHbIe 3aKOHBl U TEOPUU XHUMUHU,
OCBOCHME SI3bIKa HAyKH, YCBOCHUE WM IIOHMMAaHHE CYLIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUen
UX Pa3BUTHUS U CTAHOBIICHHS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEAKUH, HEOOXOAMMBIX JUIsl NpUOOpEeTeHUs
YMEHUH OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HY;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACSATENBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
OOBSICHEHHEM XWMHUYECKOTO OKCIEpUMEHTa, COOJIOJICHUEM  MPaBUI
0e301acHOro OOpaIIeHUs ¢ BEIECTBAMH.

Hapsay ¢ aTuM, conepkaresibHasi XapaKTepUCTUKA LEJIed U 3a1a4 U3y4YCHHUs
IpeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpeaHero oodmiero oOpazoBanus. CeroaHs B
OpernojaBaHUM XUMUUM B OOJbIIed  cTemeHH OTHaéress  MpeArnoYTeHHE
IIPAKTUYECKONM KOMIIOHEHTE COAEpKaHud OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKa 00111€00pa30BaTeNIbHON OpraHM3aliy, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CHOCOOAMM U
YMEHMSMU aKTHMBHOTO IOJIyYEHHUsI 3HAHUW U NPUMEHEHUS UX B PEaJbHOW >KU3HU
JUISL PEIIEHUS ITPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM NOpU U3y4YEHMHM Ipeamera «XUMHUS» JOMUHHPYIOIIEE
3Ha4YeHHE NMPUOOPETAIOT TAKKUE LENH U 33]]a4H, KaK:

ajantanus 00y4aroluxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(bopMHpOBaHHE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO TPAMOTHBIX
pELICHNI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U HX
IIPUMEHEHUEM;

¢opMupoBaHue y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JIsl Pa3IM4HbIX BUIOB
JEeATENbHOCTH: PElIeHHs MpoOJeM, MOoucKa, aHaau3a U 00paboTKU MH(POpPMALIHH,
HEOOXOJMMBIX il TNPUOOPETeHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B IIO3HAHMM XHMMHH, a TaKXKe U1 OLEHKM C IO3ULHN
HKOJIOTMYECKON O€30MacHOCTU XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTAHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yJarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIPHO MPUOOPETATh HOBHIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IIOMCKAa M aHaliu3a y4eOHOH u
HAyYHO-TIOMYJISIPHOU MH(POPMAIIUH XMMUIECKOTO COICP KaHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0IIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOywarommxcs YOeKIEHHOCTM B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, €€ BAXHOW POJM B PEIICHUH TIOOATBHBIX IMPOOIEeM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHMS, TIOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TMPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIMMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETCHHS OTMBITA
UCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHUN IS TNPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydyebHoM maHe cpemHero oOmero oOpa3oBaHUS MpeaMET «XHUMUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHON 00sacTh «EcTecTBeHHO-HayUYHBIC
IPEAMETHD».

OO1ee 9rco 4acoB, OTBEAEHHBIX IS U3YUYCHHS] XUMUHU, HA 0a30BOM YPOBHE
cCpeaHero oomiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefeno), B 11 kinacce — 34 gaca (1 gac B Hezeno).



COAEPKXAHME OBYUYEHUSA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOECHUS OPraHUYECKHUX
coenuuenuii A. M. BytnepoBa, e€ ocHOBHBIE 1OJI0KeHUS. CTPYKTYpHBIE (POPMYJIIBI
OpraHWYecKuX BelecTB. ['oMonorus, wu3zoMepusa. XUMUYECKas CBSI3b B
OPraHMYECKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAMHEHUN (CUCTEeMaThyecKas) W TpUBUAIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAONIOACHUE U
OMMUCAHNE AEMOHCTPALMOHHBIX ONBITOB 10 MPEBPAIICHUIO OPTaHUYECKHUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3amMeuIeHUsT W TOPEHHs), HaXOXKJACHUE B NPUPOJE, IOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPE/ICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuun TUAPUPOBAHUS, TaAJOTCHUPOBAHUS, THUJpATaAllUM, OKHUCICHUS U
MOJIMMEPU3ALINN ), IOTyYEHUE U TPUMEHEHHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakius nonumepusaiuu). [lonydyeHne CHUHTETHYECKOTO
Kay4yKa U pE3VHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALleTUIIEH
— TMPOCTEHIIMIA TPEICTAaBUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (HUUYECKUE W
XUMHUYECKHE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
TOpPEHUsI ), MOJTYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJOrTeHUPOBAHUSI U HUTPOBAHUS), MOJYyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, @uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYyeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTHYecKass CBsSI3b MEXKIY VYIVICBOJIOPOJaMH, MPHUHAICKAINIUMH K
pPa3TUYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKHK YTIIEBOAOPOAOB. lIpupoaHbpli ra3 W MOIyTHBIE
HeTsaubie ra3el. HedTh n e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HEPTH:
MEPETOHKA, KPEKWUHT (TePMUYCCKUN, KaTaTUTHYCCKU), mupoiu3. [IpomayKTs
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadOTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3lamMu IJIacTMAacC, KaydyKOB U PE3WHBI, KOJUICKIIUU
«Heptp» u  «Yroapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIOTCHOIIPOU3BOAHBIX, TTPOBEJICHUE MPAKTUICCKON PaOOThI: TOJyYCHHE STHIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUHU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI W 3TAHOJ: CTPOCHHUE,
¢usznyeckue MU XHUMUYECKHE CBOMCTBA (peakiUM C aKTHUBHBIMU MeETaJllaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBS3U  MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa Ha OPraHKu3M YesIOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO  IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTIOaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumeHenune rauuepuHa U 3TUIECHTITUKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
Toxcuunocth Penona. [Ipumenenue dpenona.

Anpnerupl U Kkemowuwvl. DopManbIerui, AaleTAIbAETUl: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KAUECTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCJIOTBI: CTpOeHHE, (pU3HUECKUe U XUMUYECKHE CBOWMCTBA (CBOMCTBA,
obmue Uit Kjacca KUCIOT, Peakiysl 3Tepu(pUKaluu), MOJIyYeHHEe U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBUE.

Crnoxuple >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cioxHBIX 2¢upoB. XKupsel. 'uaponus xupos. [Ipumenenne xxupos. buonorunueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonyrcaxapuabpl). [JF0Ko3a — MpOCTEHIIMA MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJECUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykro3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
uemttono3bl.  dusznueckue W XUMHUYECKHME CBOMCTBa Kpaxmayia (THAPOIU3,
KAueCTBEHHAsl pEAKLUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpOBEJIeHNEe, HAOIIOJICHHE U OINHCAHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcugoMm Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruaoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaumomeicTBHE Kkpaxmana C HOJAOM),
MPOBEJICHUE MPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIHUH MO U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe rimnuHa). buonoruueckoe
3HaYe€HWE aMUHOKUCIOT. [lenTuapl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpPHYHAS M TPETHUYHASI CTPYKTypa OeiaKoB. XHWMHYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCIIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IMPEBPAIlCHUIA:
HaOJII0/ICHNE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OEJIKOB MpHU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETNIEHb MOJUMEPU3ALUU, CPEIHASI MOJIEKYIspHas
Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALS U TTOJIMKOHIEHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnupeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCS depe3 HCIONB30BAaHWE KaK OOIIUX €CTeCTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JUISI OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJN3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HAOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: wMaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (OENKH, YTIEBOJbI, JKUPHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
peCypChlI.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezeNieHus] 3JIEKTPOHOB MO OpOUTAIsAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTypaIus aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmogmyeckoil cCucTemsl
xuMuueckux asnemMeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CJIOKHBIX BELIECTB IO TPyNIaM M MEPHOJAM.
3Ha4YEHHE MTEPUOUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIbBl XHUMUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJsipHas M MOJSpHas, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomoponaHas cBs3b. BaneHTHOCTh. OIEKTpOOTPUIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BeIIEeCTBA. THUIMBI KPUCTAIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10714 BEIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas  peakmusa.  Krnaccudukamus — XMMHUYECKHUX — peakiuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peaknuu, €€ 3aBUCMMOCTh OT pas3IndHbIX (pakTopoB. OOpaTumbie
peakiuu. XuUMUYECKOE€ paBHOBecue. MakToOpbl, BIHSAIOIIAE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTponauTnyeckas aucconuanus. CuibHbIC U ciaadbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAS,, HEUTPAJIbHAS, IIEJIIOYHAS.

OKHUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB W WX MPEBpaAILLCHUMN:
neMoHcTpanus Tabnui «Ileproguyeckas cucrema XuMu4eckux sneMmerToB [, U.
MeHneneeBay, u3ydeHHUE MoJielield KPUCTAUIMUECKUX PEHIETOK, HaOMIoACHUuE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJa0OPATOPHBIX OMBITOB (pa3ioKeHue NepoKCcuIa
BOJIOPOJA B MPHUCYTCTBUU KATAIU3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINBIO YHHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIUd HOHHOTO 0OMeHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON PEaAKIUm».

Pacuérnnie 3anaun.

Pacuérel 1O ypaBHEHUSAM XHMHUYECKMX pPEAKIUMHA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHSTHUS «MacCOBas
JIOJIsI BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMmudeckux snemeHtoB J[. M. MenpaeneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpONUS HEMETAIOB (HA IIpUMepe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
docdhopa, yriepoma U KpeMHHS) W WX  COCIWHEHUU  (OKCHIIOB,
KHCJIOPOJICOJIEPIKAIIMX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IpumeHeHnEe BAXKHEUIIINX HEMETAIUIOB U UX COCAUHECHUH.



Merannsl. [lomoxenne meramnoB B [leproanueckon cucTeMe XUMHUYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTtayuioB. O6mwme (usnyeckue cBoicTBa MeTauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUUYECKUI DS HANIPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUINMX META/UIOB (HATpUM, Kaluil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBPallCHUN:
U3y4YeHUE KOJUIEKIHH «MeTamibl U CIUIaBbl», 00pa3Il[0OB HEMETAIIOB, pELICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HaONIOJIEHHEe W OIMCAaHHE JEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOAECHCTBHE TUJIPOKCHUJIA aFOMUHUS C PACTBOpPAMHU
KHUCJIOT U LIEJI0YEeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuérpel mMacchl BemecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
13 BEUIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumun B 00ecrieueHUN SKOJIOTUYECKOM, IHEPTreTUYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAUlMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIHUIAX MPOMBIILIEHHOTO
MOJIyYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTtepuanbl s JEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yao0peHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPAaBUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBwia OE30MaCHOrO UCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IIOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeaMETHBIX CBS3€H Mpu  U3ydYeHUH oOmed u
HEOPraHM4eCcKoM XMMHM B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI ypPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHOe€ COCTOSIHUE BEIECTBA, (PU3MUECKHUE BEIIMYMHBI U €IUHUIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, MOJE3HbIE UCKOMAaeMble, TOIIIIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUaAIOB, CEIbCKOXO03SHCTBEHHOE IPOU3BOJCTBO, MHUIIEBas
IPOMBINUICHHOCTh,  (papMaleBTUYECKasi  MPOMBINIICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMPEernapaToB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCSL TMPOTpaMM CpeIHEro oO0mero ooOpa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHbIM M MpeAMETHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHUS IPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOIXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CpPEIHEro
o011ero oOpa3oBaHus BbIJICTIECHBI CIEAYIONIUE COCTABISAIONIHUE:

OCO3HAaHHE OOYYAIOIMUMHKCS POCCHHUCKOM TIpa)KJaHCKOW HICHTUIYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMU LEIO0CTHOU
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CAMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JCATEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUUYECKUMU, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPa)KJAHCKOro OOLIECTBA, MPHUHATHIMU B OOLIECTBE
HOPMAaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IpOILEccam
CaMOINO3HAaHUS, CaMOpPa3BUTUA M HPABCTBEHHOIO CTAHOBJICHMS JIMYHOCTH
00yJaroIIXcsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMbITA IO3HABATENILHOM M TNPAKTUUYECKON JESITeIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTAaBICHUSI O COLUMAIBbHBIX HOpPMax M TMpaBWJaX MEXJIMYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESITEIIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3IN4HbIX BUAOB YUEOHOU NEATENBHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€YECTBEHHOUN XMMUM;

yBaXEHMsI K MpOIecCy TBOpUECTBAa B 00JacTH TEOPHUH U MPaKTUUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAOJMIOJE€HUM, KPOMOTIMBBIX ASKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e WH(POpPMAILMU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 300pOBOro U 0Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUECKOMY U
IICUXUYECKOMY 3710POBbIO;

coOIO/IeHUsT TpaBui 0O€30MacHOro OOpalieHusi C BElIeCTBaMU B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHUSl UEHHOCTH NPaBWJI HHIMWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKON
NeSTeNbHOCTH, OOLIECTBEHHO TIOJIE3HOHM, TBOPUYECKOM © JOpyrux BUAaX
NEATENBHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YKCJie HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpaszoBanus, Oyaymiedt mnpodeccur U peanusalud COOCTBEHHBIX >KU3HEHHBIX
TJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOILIEHUS K TPUPOjJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3eMJie;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATIBHON CpEbL;

OCO3HAHMSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHUM IS
pELICHHS BOMPOCOB PALIMOHATIBLHOTO MPUPOA0IIOIb30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, [MPUHOCAIIMX BpPEL OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHS IPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS NMPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALLIATh UX;

HaJIMYUs PA3BUTOIO IKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPHI,
ombITa NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIlpaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHUKATUBHON M COIMAIbHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemodobun;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHenMu(PUKA XWMHUHM KaK HAyKd, OCO3HaHHS €€ poiu B
GbopMHpPOBaHUN PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlieHus 00 OKpYyXKaloleM MHUpE Kak O €IMHCTBE MPUPOIbI U YelOBeKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeLIEHUU MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKONW HAMNpaBICHHOCTH M Ba)XHOM pOJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KyJIbTYpbl, PEHICHUU TI00aIbHBIX MPOOIEM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O00ECNEYEHUH YCIOBUU
YCHENTHOTO TPyAa W OKOJOTUYECKH KOM(POPTHON IKH3HM KaXKIOTO UICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TIOHMMAaHUA CYUIHOCTH METOIOB
MO3HAHUSA, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BaTh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKJIIOUEHHUS Ha
OCHOBE HAy4YHbIX (AKTOB U HUMEIOUMXCA JaHHBIX C LEJbI0 TMOJIyYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
pereHust IpoOsieM B PeaTbHBIX )KU3HEHHBIX CUTYAlIHAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKOM IEATETbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
JEeATENBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3yNIbTaThl OCBOCHHUS y4eOHOTO TMpeaMeTa «XUMUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHENU(PHUKY METOIOB IO3HAHUS,
HCIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIIecc, CUCTeMa, Hay4YHBIA (haKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccie0oBaHue, HaOII0IeHe, U3MEpPEHNE, IKCIIEPUMEHT U IPYTHE);

yHHUBEpCaIbHbIe y4eOHBbIC NEHCTBUs (IMO3HABATEIIbHBIE, KOMMYHHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIMOHAIBHOM
I'PaMOTHOCTH U COIMAIbHON KOMIIETEHIIUN 00YYarOINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI M YHUBEpPCAIbHbIE y4eOHbIC
JICVCTBUS B MO3HABATEIBHON U COLUAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbHBIMHA
JelCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOsiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIU JEATEIbHOCTH, 3ajJaBasg MapaMmMeTpbl U KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

KCIIO0JIb30BaTh MPHU OCBOCHUU 3HAHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aWUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUIM;

BBHIOMpATh OCHOBAaHUA H KPUTEPUH JJIs KJIacCU(PUKAIMKU BEIIECTB U
XUMHUYECKUX PeaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM W MPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SBIICHUSX, (DOPMYTUPOBATH BHIBOJIbI M 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHCHHE XUMHUUYECKOU
peakuuu — TMPU PENICHUH YYEOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh HAa3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBJICHHS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIMpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (DPOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJaTh 33 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMYyIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEA0BAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIbHOCTH, TMPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh MH(OpPMALMIO PA3IMYHBIX BUIOB U (QopM
MpeCTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



(GOopMyIUpPOBATh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU TOUCKE U
orbope wuHbOpMalMK, HEOOXOAUMOW [UIsl BBIMOJIHEHHUA Y4YeOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMYy  TPEICTaBICHUS
uH(popmauu (cxeMsbl, rpaduKy, TarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbId A3BIK B KAyeCcTBE CpeAcTBa NpH pabdoTe C
XUMUYECKON WHpOpMaIeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POPMYJIbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKUE CpEACTBA
HarJISIAHOCTH.

OgByaieHue yHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMU J1eCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ rajaora u/uin
JUCKYCCUHU,  BBICKa3bIBaTh  HJAEH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUSI IPEIIOKEHHOH 3a1a4H;

BBICTYNIATh C MPE3EHTALMEN pE3yJbTaTOB I103HABATEJIBHON JAESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TMTPH BBIMOJIHEHUHN
XMMHYECKOTO JKCIIEpUMEHTA, MPAKTUUECKONH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILIECTB, pealn3aluy y4eOHOro MmpoekTa u (hopMyJIupoBaTh BbIBOIbBI
10 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIVIACOBAHUS MO3ULIUNA B
xo0J1e 00Cy)AeHHS 1 OOMEHa MHEHUSMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NeATeNbHOCTh, Ompenensis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJAMMOCTA KOPPEKTHPOBATh TPEAJaraéMblii aJIrOpUTM JACHUCTBUN TNpH
BBIMOJHEHUH YYEeOHBIX UM HCCIENOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3G deKTUBHBIN Ccroco0 HMX peuieHust ¢ Y4ETOM TOJNYyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKILIMSIX;

OCYUIECTBJISATH CAMOKOHTPOJb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAIM3a
Y CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMSI Kypca «OpraHuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposbl, B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSl PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOJTHON
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAraloIfe TMOHATUS (XUMHUYECKUUA JJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMHYECKas
CBsI3b, CTPYKTypHas Gopmyia (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAS
Macca, MOJISPHBIM O00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHUECKHUI PsiJl, TOMOJIOTH, YTJI€BOAOPO/IbI,
KHCIIOPOJ, U a30TCOJAEpXkAIINEe COCAUHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JieXKalMe B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHUX
SBJIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCITOJIb30BAHUN BAXXHEHIIIMX OPTraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JESTEIIbHOCTH YEJIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpU
OMMUCAHUU COCTaBa, CTPOCHUSI U MIPEBPAICHUN OPTraHUYECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XMUMHYECKYI0 CHUMBOJIHKY JIJIS
COCTaBIICHUSI MOJIEKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYEeCKHMX BEIIECTB W YpPaBHEHUH XUMHUYECKUX PEaAKIUH,
M3TOTaBIUBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BEHIECTB JJI WLIIOCTpAIlUU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEHIECTB MO0 HX COCTaBy M CTPOCHUIO K OINpeAeIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPKAIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaThb KM Ha3BaHUA IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AllETUJICH,
ATWJICHIJIMKOJb, TIHIEpUH, (eHosl, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmai, eJIII0J103a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH IOJOKEHHUS TEOPUU CTPOECHUS
oprannyeckux BeuiectB A. M. BytnepoBa nis 00bsCHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckre M XMUMHUYECKHE CBONCTBA THUIMUYHBIX MPEICTABUTENICH pa3TUYHBIX
KJIaCCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, ATUJIEH, MPOIMWJICH, AlCTUJICH,
Oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ, 3TaHOJ], STUJICHIJIUKOJb,
TIIALIEPUH, (EHOJI, areTalbJIerua, MypaBbUHAS M YKCYCHAas KHCIIOTBI, TJIIOKO3a,
KpaxMall, [eJUII0J103a, aMUHOYKCYCHAsl KHCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSIMHU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHUNA C
UCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbs  (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu W
MPaKTUYECKOE IPUMEHEHUE POAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIU MPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB MJIM MPOAYKTOB PEaKINN);

c(hOpMUPOBAHHOCTh YMEHHH BIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMBIX B XUMUH NPU U3YUYECHHUH BELIECTB U
XUMHUUYECKUX SIBICHUN (HAOJIOJIeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HaHHS JUIsl OPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
MOCYJIOM W JTabOopaTOpHBIM O0OPYIOBAaHWEM, a TaKXKe MpaBWIa OOpaIleHUs C
BEII[ECTBAMHU B COOTBETCTBUM C WHCTPYKIUSIMH TIO BBITTOJIHEHHIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBITIOIHATh XUMHYECKUM
AKCHEPUMEHT (TIpEBpAIEHUS] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, MOJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpEBaHWUM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OO0OpPYJOBAaHUEM, TIPENCTABIATh PE3YIbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3aluCh YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB,;

cOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaAHAIM3UPOBATH XHUMHUUYECKYIO
uH(pOpMaIUIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  cOOJifoAaTh  MpaBWJa  AKOJIOTMYECKU
1€JIeCO00Pa3HOT0 TOBENEHUS B OBITY M TPYAOBOH NEATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOU Cpelibl, OCO3HABaTh
OMAaCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MbI OIPEAECIEHHBIX OPraHUYECKHUX
BEILlECTB, MOHUMas cMmbica mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAIlCHUsT HX BPEIHOrO0 BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX W CJIA0OBUASIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOYCUHYI0 cUCTeMy oOo3HadeHuil JI. bpains s 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPa, POJM XHMHUU B I[IO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHHS W KYyJbTYphl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JJIsSI pEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE MOHATHSA (XHUMHUYECKUH 3JIEMEHT, aroMm, H3oTom, S-, P-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSAPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XMMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTATUTMUECKas PEIIETKa,
TUMBl ~ XUMUYECKUX  PEAKUUM, PpPacTBOp, IJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
ANEKTPOJUTHYECKON Jucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIlCHUSI SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SI3bIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE INMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTMUYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMaCHOM MCIOJb30BaHUN BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTepHbIC MPU3HAKUA TOHSATUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS MPHU
OMMCAaHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTtaBlieHUss (GOpPMYJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaAKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIbIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IMThEBAS COJA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OINPEACNATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BHUJ XUMHUYECKOU
CBs3M (KOBaJE€HTHAs, MOHHAs, METAJNINYECKAasl, BOJOPOHAsI) B COCAUHEHUSAX, TUI
KPUCTANIMYECKON PElIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasd,
MOHHAs, METAJUTMYECKAs), XapaKTep Cpebl B BOJHBIX PaCTBOPAX HEOPTaHUYECKHUX
COCJIMHCHUN;

c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO HX COCTaBy K OIpPEeAeNEHHOMY KIaccCy/Tpyrie
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJJIbl U HEMETAJIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOANYEcKoro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |4 mnepuonos Ilepmoanueckoil CHUCTEMBI
xuMudeckux sjemeHtoB JI. M. MenneneeBa, HCHONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «HEPreTHYECKHE YPOBHIY, OOBSICHATh
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCAUHEHUU
10 IepuojaaM u rpynnam llepuoanueckor cucTeMbl XUuMHYECKUX 1eMeHToB /[]. 1.
Meneneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  pa3IMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'C€HETHYECKOW CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIUX XUMHUYECKUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(MUIIUPOBATH XMUMHUYECKHUE PEAKIUU TIO
pa3IMYHBIM TMPU3HAKAM (YUCIY WM COCTABY pPEArupyroIIMX BEUIECTB, TEILIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEMEHEeW OKHUCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

chOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHUSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKlnii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHBI COCTAB Pa3JMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABAThH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOIO OanaHca
ATUX PEaKIUd;

c(OpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuy OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aencTus (npunuui Jle [laTtense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JIeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEJCTABICHUNM 00 OOIMX HAYUYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCIECHUS C MCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJSl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUI Ta3oB
IPU XUMHYECKUX PEaKIUSIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUHU
BELIECTB, TEIUIOBOro 3((}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyZod M JabopaTOpHBIM OOOpYJOBAaHUEM, a TaKXKe MpaBuja OOpaIieHHus C
BEI[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITIOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOIHATh XUMHUYECKUM
HKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpa,
ONpPEJEICHNE Cpedpl pPacTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu,
peaklud MOHHOrO OOMEHa, KAayeCTBEHHbIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJa4 110
TeMaMm «Metamey u «HemeTramib»y) B COOTBETCTBHM € MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIEeHNH C BEMIECTBAMU M JaOOPATOPHBIM 00OpPYIOBaHUEM,
MPEACTaBIATh PE3yJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUMX peakluil U (OpMyIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIH3UPOBATH XHUMHUECKYIO
uH(OpMAIUIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MAacCOBOMU
KOMMYHUKaIuu, IHTepHEeT U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
1€JIeCO00Pa3HOT0 TOBENEHUS B OBITY M TPYAOBOH NEATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOU Cpelibl, OCO3HABaTh
OIACHOCTbH BO3/ICHCTBUS HA KMBBIE OPraHU3MBbI ONPE/ICTEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarenst [IJIK, mosicHATh Ha mOpuMmepax CrnocoObl YMEHBIICHUS U
MpEeOTBPAICHUSI KX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs. 00Y4YaroIUXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHuUe pa3aesioB H TeEM (uudpoBbie)
Ne n/m P Kontpoabusie IlpakTuueckue p
NpOrpamMmbl o0pa3oBaTejIbHbIE
padoThbI
pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
[Ipenmer oprannueckoit xumuu. Teopus
P P P bu6mmoreka [JOK
11 CTPOEHMS OPraHUYECKUX COETMHEHUH A.
https://myschool.edu.ru/
M. bytneposa
Utoro no pazneny
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YTIIEBOAOPOIBI — AJTKAHBI bubmorexa [OK
' et Y AOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBoa0POIbl: aJKEHBI, 1 bu6nuoreka [IOK
' alKaJuCHbI, aJIKUHBI https://myschool.edu.ru/
2.3 ApomaTHieckue yrieBog0pOo/ bl Bubmmorexa [IOK
' P 4 AOPOA https://myschool.edu.ru/
54 [IpupoaHbIe UICTOYHUKH YTIEBOJOPOJIOB U bu6nuoreka [JOK
' ux nepepadoTka https://myschool.edu.ru/
Uroro no pazpeny
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeuHeHus
bu6mmorexa [JOK
3.1 Cruptel. deron
P https://myschool.edu.ru/
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 1 bu6mmorexa [JOK

Cnoxxnble d(UpBI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bu6mmoreka [JOK

_ 1
3.3 YrieBosl 3 https://myschool.edu.ru/

Hroro no paszneny 13

Pa3nea 4. A3orcogepikamue OpraHu4ecKue CoeJuHeHHs

bubmuoreka [JOK

4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 3
https://myschool.edu.ru/

Hroro no paszuneny 3

Pazgen S. BbicokoMoJIeKyJIIpHbIE COeIUHEHUS

bub6munoreka IIOK

A I1 .K .B 2 1
> JIACTMACCRL RAYHYIKH. BOIIOKHA https://myschool.edu.ru/

Uroro no pazneny 2
HazBanue MmoayJist

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 2


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesoB U TeM nudposbie
Ne n/m P Kontpoabnbie  IIpakTHueckue (wicbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
but6mmoreka [JOK
1.1 u [lepnonuueckas cuctemMa XUMHUUECKUX 3 1
https://myschool.edu.ru/
aneMeHToB [. 1. MeHeneera
12 Crpoenue BemniecTBa. MHOTOOOpasue 4 bubmmorexa [JOK
' BEIIECTB https://myschool.edu.ru/
bubmuoreka [JOK
1.3 XuMHYECKHE peakIun 6 1 1
peak https://myschool.edu.ru/
but6mmoreka [JOK
Hroro mo pasnen 13
pasiey https://myschool.edu.ru/
Pasnea 2. Heoprannyeckasi XuMmust
b K
2.1 Merasmist 6 1 nomoreka LO
https://myschool.edu.ru/
b K
2.2 Hemeramisl 9 1 1 nomorexa O
https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX 5 bubnmnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bubmuoreka [JOK
Hroro o pasnen 17
pasaety https://myschool.edu.ru/
Pa3zpea 3. XumMus 1 :;Ku3HbL
b K
3.1 XUMUA U KA3HB 4 1 n6mmorexa 110

https://myschool.edu.ru/
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Utoro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34






IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara undposBbie
Tema ypoxka Kontpoasnubie IIpakTnueckue
n/n Bcero u3y4yeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsl
[Ipenmer opraHn4eckoi XuMuH, eé
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE.
bubmuoreka [JOK
XD: o3HAaKOMJIEHHE ¢ 0Opa3amMu 1
https://myschool.edu.ru/
OpPraHWYECKHX BELIECTB U MaTepUalaMu
Ha UX OCHOBE.
Teopus cTpoeHHS OpraHUYECKUX
coenunenuii A. M. bytnepoga, eé
OCHOBHBIE T0J10keHUsA. CTapToBas 1 1 bu6nuoreka [IOK
KOHTpoOJbHas pabora. XD: https://myschool.edu.ru/
MOJICJIMPOBAHNE MOJIEKYJT OPTaHUYECKHUX
BEILIECTB.
[IpencraBnenue o kiaccuuKaun
opranudeckux BeuiectB. Homenknartypa
(cucreMaTuyeckas) U TPUBHAJIbHBIC
Ha3BaHUs OPraHUYECKUX BemecTB. XO:
bu6mmoreka [JOK
HAOJTIO/ICHUE W OITUCAHKE 1
https://myschool.edu.ru/
JIEMOHCTPALIMOHHBIX OIBITOB 110
MIPEBPAIICHUIO OPTaHUYECKHUX BEIECTB
IIpU HarpeBaHuu (T1aBJIeHUE,
o0yTIMBaHUE ¥ TOPEHHE).
AJIKaHBI: COCTaB U CTPOCHUE, 1 bubnmoreka [JOK

TOMOJIOTUYECKUH PSJT

https://myschool.edu.ru/
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5 Mertan u 3TaH — npocTeume bu6nuoreka [IOK
NPEACTABUTEIN AJIKAHOB https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA bubnmorexa [IOK

https://myschool.edu.ru/

7 OTUJEH U NIPONWIEH — MpOoCcTeIne bubnuoreka [JOK
MPEICTABUTENN ATKEHOB https://myschool.edu.ru/

8 [Ipaktuueckas padora Ne 1. «Ilomyuenue bubmmorexa [IOK
STUJICHA U U3YYEHHUE €TO CBOMCTBY https://myschool.edu.ru/
Ankanuensl. byraauen-1,3 u
metmnoyraauen-1,3. Ionyuenue

9 CI/IHTGTIZ:GCKOFO Kayquay;peanm. X0: buommorexa LIOK

https://myschool.edu.ru/
O3HaKOMJIEHHUE C 00pa3liaMH IIacTMace,
Kay4yKOB U PE3HHBI.
AJIKMHBI: COCTaB U OCOOCHHOCTH

10 CTPOEHUSI, TOMOJIOTUUECKUH PSI. bubnmoreka [JOK
ALIETUIEH — MPOCTEUILIHI https://myschool.edu.ru/
MIpe/ICTaBUTENb aJIKHHOB

1 Brluucnenus no ypaBHEHHUIO bu6nuoreka IIOK
XUMUYECKOHN peaKLuu https://myschool.edu.ru/

12 Apenbl: 6eH301 U TOJIyoJ. TOKCHYHOCTh bubnmoreka [JOK
apeHoB https://myschool.edu.ru/
I'enernyeckas cBsA3b yII€BOIOPOAOB,

13 NPUHAJISKAIINX K PA3IMYHBIM KJlaccaM. bubnuotexa [JOK
XO: MOAEIMPOBaHNE MOJIEKYJI https://myschool.edu.ru/
YTJI€BOJIOPOIOB U TaJIOTEHONIPOU3BOTHBIX
HpI/IpOI[HI)IfE VUCTOYHUKU YTIIEBOJOPOAOB: BuGmmorexa LLOK

14 MIPUPOIHBIN a3 U MOMyTHBIC HEPTIHBIC

ra3pl, He()Th ¥ MPOYKTHI €€

https://myschool.edu.ru/
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nepepadoTku. XI: koutekiuu «HedpTob»
U «YTOJIb».

[IpupoiHBIE ICTOYHUKH YIJIEBOIOPOIOB:

Bbubmmorexa [JOK

15 MIPUPOJIHBIH ra3 U NOMyTHbIE HEPTSIHBIE
PHpOZ y . ¢ https://myschool.edu.ru/
ra3el, He)Th ¥ MPOIYKTHI €€ epepaboTKu
16 [TonmyronoBast KOHTpOJIbHAA paboTa Mo bubnuorexa LIOK
paszueny «YIJIeBoI0pOoab» https://myschool.edu.ru/
[IpenenbHBIC OIHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHast cBs3b.
bu6mmoreka [IOK
17 XD: ropeHue cmupTOB, KAUECTBEHHBIE
https://myschool.edu.ru/
peaKkiuu OJHOATOMHBIX CIIUPTOB
(oxucnenue 3ranona okcuaom meau(ll)).
MHoroaroMHble COUPTHI: TUIICHIITHKOIb
. bubnuorexa [JOK
18 U TuueprH. X3: B3aUMOJIEHCTBUE
https://myschool.edu.ru/
mminepuHa ¢ ruapokcuaom meau(1l).
@eHOJI: CTPOCHUE MOJIEKYIIBI,
. bubmuoreka [JOK
19 (bu3MvecKre U XMMHUYECKUE CBONCTBA,
https://myschool.edu.ru/
MIPUMCHCHUE
Anpaeruapl: GopManbaACTHI U
20 arneragbaerua. AeToH. XD: OKHUCIJIEHHUE bu6mmoreka [JOK
aMMHAYHBIM PACTBOPOM OKCHJIA https://myschool.edu.ru/
cepebpa(l) u ruapoxcunom meau(1l),
OAHOOCHOBHBIE NpEEIbHBIC
21 KapOOHOBBIE KHCTIOTHI: MypaBbUHAS U bubmmorexa [IOK
p $MYP https://myschool.edu.ru/
YKCyCHasI
99 IIpakTuyeckas padora Ne 2. «CBoiicTBa bu6nuoreka [JOK
pacTBOpa YKCYCHON KHUCIIOTBD» https://myschool.edu.ru/
23 CreapuHOBas U OJICMHOBAS KUCJIOTHI, KaK bubnuorexa [JOK
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IpeaACTaBUTCIIN BBICIIUX Kap6OHOBBIX
KHCJIOT

MpI1a KaK COJIM BBICIINX Kap6OHOBI>IX

https://myschool.edu.ru/

bubmuoreka [JOK

24 .
KHCJIOT, UX MOIOIIEE AESHCTBHIE https://myschool.edu.ru/
Cioxubie 2hUpbI Kax II ON3BOJHBIC
ditp P bubmuoreka [IOK
25 KapOOHOBBIX KUCIOT. [ uaponus
https://myschool.edu.ru/
CJIOKHBIX 3(hpUpOB

26 XKupsl: rTuIpOIN3, IPUMEHEHUE, bu6nuoreka [JOK
OrosoruyecKasi poyib >KUPOB https://myschool.edu.ru/
VYrneBoabl: cocTaB, Kilaccuukarus.

. bubmmoreka [JOK
27 Bakneiimue mpencTaBuTeNN: IIIIOK03a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
Kpaxman u nenmronos3a Kak mpupogHbIe

28 nomMMepbl. XJ: B3aMMOJICHCTBHE
Kpaxmala ¢ HOJOM.

IIpomexyrounas arrecranus.

29 Kontposnbnas paboTta mo pazaery bubnmoreka [JOK
«Kucnopoacoaepxkaiiue opraHu4ecKue https://myschool.edu.ru/
COCIITUHCHUS»

bu6mmorexa [JOK
30 AMWHBI: METUJIAMUH W aHWUJIUH
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
bub6mmorexa [JOK
31 OpraHUYECKUE COCAMHEHUS, NX
https://myschool.edu.ru/
Ouosnorudeckoe 3HadeHue. [lentumbl
benku kak npupoaHsie
32 BBICOKOMOJIEKYJISIPHBIE COEAUHEHHUS . X: bu6nuoreka [IOK

JIeHaTypalys OCIIKOB MPU HarPEBaHHH,
I[BETHBIC PEAKIIUU OEITKOB.

https://myschool.edu.ru/
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33 I'onoBast KOHTpOIBHAS padoTa.

OcHoOBHbIE IOHATUS XUMHUH

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM.

OcHOBHBIE METOAbI CHHTE3a

34 BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ.
[ImacTmaccel, KaydykH, BOJOKHA. XO:
O3HAaKOMJIEHHE ¢ 00pa3laMu IPUPOAHBIX
1 UCKYCCTBEHHBIX BOJIOKOH, IIacTMacce,

Kay4yKOB.

bu6mmoreka [JOK
https://myschool.edu.ru/

Bbub6mmorexa [JOK
https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTebHbIE
padoThbI padoThI
pecypcbl
XUMHUYECKUM 3JIEMEHT. ATOM. 1 bubmuoreka [IOK
DneKTpoHHasi KOHPUTypaIis aTOMOB https://myschool.edu.ru/
Ilepuoanueckuit 3axou u Ilepuoanueckas
cucTeMa XMMU4ecKux 3nemenToB /], U.
MenneneeBa, ux CBsi3b C COBPEMEHHOU
. bubmuoreka [IOK
TEeOpHeH cTpoeHus: aToMOB. X0: 1
https://myschool.edu.ru/
neMoHcTparus Tabnun «lleproanyeckas
cucTeMa XUMMHYECKuX aaeMeHToB /1. W.
MennesneeBay.
Bxonnast koHTposbHAs paboTa.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHX AJIEMEHTOB M UX COCTMHEHUI
bu6mmoreka [JOK
110 TPYIIaM U Iepuogam. 3HauYeHue 1 1
https://myschool.edu.ru/
MEPUOINYECKOI0 3aKOHA U CUCTEMBI
xumudeckux snemenToB /.. Menneneesa
B Pa3BUTUH HAyKH
CTpoeHue BelecTBa. XUMHUYECKas! CBA3b,
" bubmmoreka [JOK
e€ BUJIbI; MEXaHHU3MBbI 00pa30BaHU 1
N https://myschool.edu.ru/
KOBAJICHTHOM CBs3U. BojopoiHas cBs3b
BanentHOCTh. DNEKTPOOTPULIATETEHOCTD.
Crenens okucieHus. BemecTsa 1 bu6mmoreka [IOK

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
cTpoeHus. XJ: U3y4EeHUE MOJIeIIe

https://myschool.edu.ru/
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KpUCTAJTININYCCKUX peIHéTOK.

ITousTue o JUCIICPCHBIX CUCTEMAX.

bu6mmoreka [IOK
6 WcTrHHBIE ¥ KOJITTOUIHBIE PACTBOPHI. 1
https://myschool.edu.ru/
MaccoBast 107151 BellecTBa B pacTBOpe
Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.

7 ['eneTnueckasi CBSI3b HEOPTAHUYECKUX 1 bubmmoreka [JOK
BEIIIECTB, Pa3JIMYHbBIX KJIACCOB. XJ: https://myschool.edu.ru/
orpeziesieHue Cpelibl PACTBOPOB BEILECTB C
MOMOIIBIO YHUBEPCAIBHOTO HHAUKATOPA.

Knaccudukanus XuMHUUECKUX peakliui B
HEOPraHUYECKOM U OpraHNYecKON XUMHUU.
3aKOH COXpaHEHMsI MaCChl BEILIECTB; 3aKOH
8 COXpaHEHHUS U MPEBPAIICHUS SHEPTUH PU 1 bubnmorexa [IOK
P PeBp P P https://myschool.edu.ru/
XUMHUYECKHX peakIusixX. XJ: pa3iIoKeHUe
MepOKCHUaa BOJIOPOJIa B IPUCYTCTBUU
Karajaus3aTopa.

9 Cxkopoctb peakiun. OOpaTuMble peakiuu. 1 bubnmoreka [JOK
XUMHUYECKOE pAaBHOBECUE https://myschool.edu.ru/
[TpaxTrueckas padorta Ne 1. «Bnusiue

bu6mmorexa [JOK
10 pasITUYHBIX ()aKTOPOB HA CKOPOCTH 1
. https://myschool.edu.ru/
XUMUYECKON PEaKIIUm»
DIIEKTPONUTHYECKAs JUCCOLIMALIMS.
[TousitHe 0 BogopoaHoM mokasateine (PH)

1 pacTtBopa. Peakiiuu noHHOro oomMeHa. 1 bubmumorexa [IOK
I'mnponn3 opraHudecKux u https://myschool.edu.ru/
HEOPraHUYECKUX BEIIecTB. XJ: peaKIiu
HMOHHOTO OOMeHa.

12 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC 1 bu6mmorexa [JOK
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peaxiuu. [TonsiTHEe 00 3MEKTpOIH3E
pacIuIaBoB ¥ pacTBOPOB COJIEH

[MonyromoBasi KOHTPOJIbHASL paboTa IO

https://myschool.edu.ru/

bubmuoreka [JOK

13
pazneny «Teopernueckre OCHOBBI XUMHI) https://myschool.edu.ru/
MeTamisl, BX IOJIOKEHHE B
[lepuonnueckoi cucTeMe XUMHUYECKHUX

bu6mmoreka [JOK
14 anemenToB JI. 1. MenaeneeBa u
https://myschool.edu.ru/
0COOEHHOCTH CTpoeHHUs aToMoB. O01IHe
¢duznyeckue cBOMCTBa METAINIOB
CnnaBbl METAIOB. DJIEKTPOXUMUYECKUI

15 pAa HanpsKeHUH MeTaoB. X0O: bu6nuorexa LIOK
M3y4YeHHUE KOJUIEKINU «MeTauibl u https://myschool.edu.ru/
CILJIaBBI».

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJIJIOB (HATpUi, KaJdui, KaabIuii,

16 MarHuy, alfOMUHUN) U UX COCAMHEHUH. bu6mmorexa [JOK
X3: B3aMMOICICTBHE THAPOKCUAA https://myschool.edu.ru/
AJTIOMHUHHSI C PACTBOPAMH KUCJIOT U
[IEJI0YEH.

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX bubnmoreka [JOK
COCJIMHEHMI https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA LIMHKA, XKejie3a U UX

. bu6mmoreka [JOK
18 coeMHEeHUI. XJ: KaueCTBEHHBIE pEaKIIUU
https://myschool.edu.ru/
Ha KaTHOHBI METaJIJIOB.
[TpakTuueckas padota Ne 2. "Pemenue
bu6moreka [IOK
19 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
" https://myschool.edu.ru/
«MeTaibD)
bubmuoreka [JOK
20 Hemeramiel, nX MOJIOKEHNE B

https://myschool.edu.ru/
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[Teproandeckoii cucTeMe XUMHUECKIX
anemenToB /1. 1. Menneneesa u
0COOCHHOCTH CTPOCHUS aTOMOB. XD:
u3ydeHne o0pas3oB HEMETAIIOB.

duznyeckue cBOMCTBAa HEMETAIIOB.

bu6mmoreka [JOK
21 AnoTponusi HEeMETauIoB (Ha IpUMEpe
https://myschool.edu.ru/
KHUCIIOpOJ1a, cephl, hocdopa u yriaeposaa)
99 XHUMHYECKUE CBOMCTBA FAJIOTE€HOB, CEPhI U bubnmoreka [JOK
HUX COeIUHEHUN https://myschool.edu.ru/
93 XUMHYEeCcKue CBOWCTBA a30Ta, (hocodpa u bubnmoreka [JOK
UX COCIUHEHMI https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA YIIIEpOaa, KPEMHUS bu6nuoreka [IOK
Y UX COEIUHEHUIN https://myschool.edu.ru/
o5 [IpruMeHeHre BaXKHEUIIINX HEMETAIIOB U bu6nuoreka [JOK
HUX COeIUHECHUN https://myschool.edu.ru/
O0o01IeHre U cHCTeMaTH3alns 3HaHUN 10
26 teme «Hemeramnely. Beraucienus mo bubmuoreka [JOK
YpaBHEHUSIM XUMUYECKUX PEAKIUN U https://myschool.edu.ru/
TEPMOXHUMHUYCCKHE PACUETHI
[Tpaktuueckas padora Ne 3. «Pemenune
bu6mmoreka [JOK
27 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
" | https://myschool.edu.ru/
Hemeranns"»
[TpoMexyTouHasi aTTecTalusl.
bubmuoreka [JOK
28 KonTtponsHas pabora mo Temam
https://myschool.edu.ru/
«Metamnbs» u «HemeTanibm
Heoprannueckre u opranndeckue
bu6mmoreka [JOK
29 kucaoTel. Heoprannueckue n

OpTraHU4YC€CKUC OCHOBAHUA

https://myschool.edu.ru/
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AmMoTepHbIe HEOpraHu4YecKue U

30 OpraHuyvecKkue coenruHeHus. [ enernueckas 1 bu6nuoreka [IOK
CBSI3b HEOPIraHUYECKUX U OPraHUYECKUX https://myschool.edu.ru/
BEILIECTB
Ponb xumun B obecriedeHnn
31 9KOJIOTUYECKOM, SJHEPreTUUECKON 1 1 bu6nuoreka [IOK
MUIIEBON 0E€30MaCHOCTH, Pa3BUTUHI https://myschool.edu.ru/
MEUIITHHBI
IIpencraBienus o0 00X HAYYHBIX
32 H];I))I/IHI_II/IHaX HpOMBIIHJ'IeHHOFO}I:)Hy‘leHI/IH 1 bubmmorexa [IOK
N https://myschool.edu.ru/
BAKHEUILINX BEIIECTB
but6mmoreka [JOK
33 ['omoBast KOHTpoOJIbHAS padoTa. 1 httos://myschool.edu.ru/
34 YenoBek B MUPE BELIECTB U MaTEPHAIIOB. 1 bubnmoreka [JOK
XuMUS U 3J0pOBbE YETOBEKA https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCThIO «[[PODA»; AkimonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocBemenue»

* Xumus, 11 xnacce/ I'abpuensa O.C., OO1mecTBO ¢ OrpaHUuICHHOMN
oTBeTCTBEHHOCTHIO «JIPODAY; Akinoneprnoe obiectBo «M3aaTenbeTBo
«IIpocBemenue»

[lepnonnueckas cucrema xuMuyeckux annemeHToB [[.M.Menaeneesa, Tabnuia

pPaCcTBOPHUMOCTH, SHCKTpOXI/IMI/I‘ICCKI/Iﬁ pAd HAIIPSKCHUA MCTAJIIIOB

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/budnuorexa ITOK https://myschool.edu.ru/
https://resh.edu.ru/

https://www.yaklass.ru/
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