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MNOACHUTEJIBHASA 3AIIUCKA

[TporpaMma 1Mo XuMuM Ha YPOBHE CpeIHEro odIero oopasoBanus pa3padorana Ha ocHOBEe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUNA K pe3yabraTamMm
ocBocHHs (penepanbHON 00pa3oBaTeNbHONW TpOTpamMMbl  cpenHero obmero obpazoBanus (DOIT COO),
MpeacTaBIeHHBIX B DenepaibHOM rocyaapcTBeHHOM oOpaszoBarenbHoM crtangapte COO, ¢ yuérom Konnenimm
MpernojaBaHus y4eOHOro mpeamera «XuWMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pearu3yonx OCHOBHBIE 00pa30BaTelbHBIE MPOTPAMMEBI, M OCHOBHBIX MOJOKEHHH «CTpareruu pa3BUTHS
Bocriutanus B Poccutickoit deneparuu Ha nepuop 1o 2025 roga» (Pacnopsixenue I[paButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0JIOB K Pa3pabOTKe MPOrpaMMbl 10 XHMHH, K OTPEICIICHUIO OOIIeH cTpaTeruud o0ydeHus,
BOCIIMTAHUS U Pa3BUTHUs OOydarollUxcs cpeAcTBaMM ydyeOHoro mpenmera «Xumus» i 10-11 xmaccoB Ha
0a30BOM ypoBHE cocTaBmwind KoHuentyajdbHble mnojioxkeHuss @PI'OC COO o B3auMooOyCIOBICHHOCTH IIETIEH,
COoZIep KaHusl, pe3yabTaToB 00ydeHUs 1 TpeOOBaHUI K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

Xumunyeckoe oOpa3oBaHUe, MOTy4aeMOe BBITYCKHUKAaMU 00I111€00pa30BaTeIbHON OpraHu3aliy, SBISETCS
HEOTHEMJIEMON YacThl0 HX 00pa3oBaHHOCTH. OHO CIYKHT 3aBEpIIAOIIAM OJTalloM peajn3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITIOUEBBIX [EHHOCTEH, MPUCYIINX LEIOCTHONH CHCTEME XUMHUYECKOTO
o0Opa3oBaHMs. DTH EHHOCTH KacaroTCs MO3HAHMS 3aKOHOB MPHUPOJIBI, (GOPMUPOBAHUS MUPOBO33PEHUS U 00IIeH
KYJIBTYPBI YeJIOBEKa, a TAaKKe SKOJOTHUECKH O0OOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 37I0POBBIO M MPHPOIHOM
cpene. Peaymmsyercss xumuyeckoe oOpa3zoBaHHe OOyYaroONIUXCS Ha YPOBHE CpETHEro oOIero oopa3oBaHUs
CpencTBaMH YU4eOHOTO TpeMeTa « XUMHS», COJIEpKaHUe U TIOCTPOCHUE KOTOPOTO OIpeesieHbl B TPOTpaMMe To
XHMHH C Y96TOM CrenU(DHUKN HAyKH XUMUH, ¢€ 3HAUCHUs B MO3HAHWHU TPUPOJBI U B MaTepUATBHON >KH3HU
oOmiecTBa, a TaKke ¢ y4€TOM OOIMMX IIeNiell ¥ TPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI CpeHero obiero oopazoBanus B Poccuiickoii deaepanuu.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UTPaeT 0CcoOyro poJib B COBPEMEHHOM LIMBUIU3ALINH, B
CO37IaHUU HOBOW 0a3bl MaTepHAIbHOW KyIbTypbl. OHAa BHOCHUT CBOM BKJIaJa B ()OPMHPOBAHWE PAIMOHAIBLHOTO
HAy4YHOTO MBIIUIEHUS, B CO3JaHHE LEJIOCTHOTO IMPEICTaBICHUsI 00 OKpYKalolleM MHUpE KaK O EIUHCTBE
MPUPOJIbI U YeJOBeKa, KoTopoe (OpMUpYETCS B XUMHUU Ha OCHOBE IOHHMAaHHUsl BEIIECTBEHHOTO COCTaBa
OKpPY’KaIOILIEro MHpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHHEM BEIeCTB, UX CBOWCTBAMU M BO3MO>KHBIMH
007aCTsIMU IPUMEHEHUSI.

TecHO B3aMMOZEWCTBYS C JIPYrMMU €CTECTBEHHBIMU HAyKaMH, XMMHs CTajla HEOThEMJIEMON YacThbiO
MHUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEUIHOTO Tpyda W KU3HM KaXJOro uieHa oOIIecTBa.
CoBpemeHHasi XUMUsl KaKk HayKa cO3HjaTelibHas, Kak HayKa BBICOKMX TEXHOJOTHMH HampaBiieHa Ha peIIeHHE
I00aNbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, OSHEPreTHYECKOl, MUIIEBOH,
HKOJIOTUYECKOM 06€30MaCHOCTU U OXPaHBI 3I0POBbSL.

B cootBerctBUM ¢ OOmIMMM LENSMA W TPUHLUIAMHU CpPEIHEro o0Iiero oOpa3oBaHUS COJEP)KaHUE
npenmera «Xumus» (10—11 xmaccel, 0a30BbIi YpOBEHb H3Y4YEHHS) OPHEHTUPOBAHO MPEUMYILECTBEHHO Ha
OOLIEKYbTYpHYIO TMOATOTOBKY OOYYaIOLIUXCS, HEOOXOAMMYID UM [UIS BBIPAOOTKHM MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCHEIIHOTO BKJIIOYEHHS B JKU3Hb COI[MyMa, MPOJOIDKEHHUS 00pa3oBaHUs B PA3IMYHBIX OONACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsionmme npeaMera « XuMus» sIBISIOTCs 6a30Bbie Kypehl — «Opranundeckas xumusi» u «Oomas u
HEOpraHuyecKas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAYKHU:
CHUCTeMa 3HAaHUU TI0 HEOPraHW4YecKOW XUMHUHU (C BKIIOUEHHEM 3HAaHUI M3 OOIIed XUMHUHU) U OpPraHu4YecKOn
xumun. DPoOpMHUpOBaHUE NAHHOW CUCTEMbl 3HAHUW MpU U3YyYCHHH IMpenMeTa OO0ecreuynBaeT BO3MOXKHOCTH
paccMOTpEHHS BCETO MHOTOOOpa3Hsl BEIECTB HA OCHOBE OOIINX MOHSITUN, 3aKOHOB U TEOPH XUMHH.

Crpykrypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOIas U HEOpPraHUYECKask XUMUS»
chopMUpoBaHa B MporpaMMe MO0 XMMHUHU Ha OCHOBE CHCTEMHOTO IMOJAX0J1a K M3YUYEHHUIO0 yueOHOro MaTepuana u
o0ycIoBlieHa MCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUI Ha OMpeNelIEHHBIX TEOPETHUECKUX YPOBHSX.
Tak, B Kypce OpraHU4YecKold XMMHUH BEIIECTBA PacCMATPUBAIOTCA HA YPOBHE KIIACCHYECKON TEOPUU CTPOCHHUS
OpPraHMYECKUX COCIUHEHHWH, a TaKke Ha ypPOBHE CTEPEOXUMHUYECKHUX U DIICKTPOHHBIX MPEACTABICHUN O
cTpoeHuH BemiecTB. CBefeHus: 00 U3y4aeMbIX B Kypce BEIIeCTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB JI0
CIIOKHBIX OWOJIOTUYECKH aKTUBHBIX COeNWHEHW. B Kypce OpraHmdeckod XUMHH TONYy4aloT pa3BUTHE
copMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIero oO0pa3oBaHUs MEpBOHAYAIbHBIC IPEICTABICHUS O
XUMHYECKON CBSI3M, KIacCHU(PHMKAIIMOHHBIX TpPHU3HAKAX BEIIECTB, 3aBHUCUMOCTH CBOWCTB BEIIECTB OT HUX
CTPOCHHUS, O XUMUYECKON PEAKIINH.



[Ton HOBBIM yIJIOM 3peHHUsS B HpeaMeTe «XHUMHUs» 0a30BOr0 YpPOBHS pacCMaTpHBAeTCs M3yYCHHBIH Ha
YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMs TEOPETUIECKUN MaTepHrall u (PaKTOJOTHUECKUE CBEJCHUS O BELIECTBAX
U XUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckass XUMHs» OO0y4aroU[MCs
NPEIOCTABIAECTCS BO3MOXHOCTH OCO3HaTh 3HAYCHHE IMEPUOJUYECKOr0 33aKOHA C OOLIETEOPETHUECKUX H
METOOJIOTUYECKUX TO3UIUH, DIyOKe IMOHATh HMCTOPHYECKOEC HW3MEHEHHWE (YHKIHMHA 3TOr0 3aKkoHa — OT
o0o0mmaromiei 10 0ObICHSIONICH U TPOTHOZUPYIOILEH.

Ennnas cucrema 3HaHUN O Ba)KHEMIIUX BEIIECTBAX, X COCTaBE, CTPOEHUHU, CBOMCTBAX U NPUMEHECHHH, A
TAKKE O XUMUYECKUX PEAKLUSIX, UX CYIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs AonoHsAeTcs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMHU COJECPKAHUS, UMEIOIIUMHU KYJIBTYpPOJOTHYECKUN U NMPUKIAAHON Xapakrep. OTH 3HaHUS
CHOCOOCTBYIOT IOHUMAHHIO B3aMMOCBSI3U XUMHHU C IPYTUMM HayKaMH, PacKpbIBAlOT €€ poJib B [I03HABATEIbHOU
U TIPAKTHYECKON JEATENHOCTH YeIOBEKa, CIOCOOCTBYIOT BOCIMUTAHHMIO YBAKEHUS K MPOILECCY TBOPUECTBA B
o0JIaCTH TEOpPHHM U TPAKTHYECKUX TPWIOKEHHH XHMHHU, IIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCA B
OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpOOJIEeMax, CBA3aHHBIX C XHWMHEH, KPUTHUYECKH OCMBICIUBATh
MH(OPMALIMIO U IPUMEHSTH €€ JUIsl OTIOJHEHNS 3HAaHUH, PellIeHUs] MHTEJUIEKTYaJIbHbIX U AKCIIEPUMEHTAIbHbBIX
HCCIIENI0OBATENbCKUX 3aad. B 1enom coaepkaHue ydeOHOro mpeamera «XUMHS» JaHHOTO YPOBHS M3y4EHMS
OpUEHTHPOBAaHO Ha (opMUpOBaHHME Yy OOYyYAIOUIUXCS MHMPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHUSA
¢unocodckux wuaed, TaKMX Kak: MaTepuaJbHOE€ €AMHCTBO HEOPraHMYEeCKOI0 M OpraHUYecKoro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB MX COCTAaBOM M CTPOEHHEM, NO3HABAEMOCTb IMPUPOJHBIX SBICHUN IyTEM
OKCIIEPUMEHTa W pEIICHUs MPOTUBOPEUYUA MEXAy HOBBIMU (PakTaMM M TEOPETUYECKUMHU MPEaOChIIKaMHU,
OCO3HaHME POJIM XMMHUHU B PEIICHUU SKOJIOTMYECKUX MPoOsieM, a Takke MpodsieM cOepekeHUs] SHEPreTHIeCKUX
PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTepUasoB.

B mutane pemienus 3a1a4 BOCIUTAHMS, Pa3BUTHSI M COLMATN3AUU O0yJarOMIMXCsl IPUHSTHIE TPOrpaMMOit
[0 XMMHH MOAXO/bI K OINPENENICHNUI0 COJIepKaHus U MOCTPOCHUS IIPeaMeTa MpeaycMaTpuBaoT GOopMUpOBaHUE
YHUBEPCAJIBHBIX YYEOHBIX AEUCTBUN, MMeEIOUUMX 0a30BOE€ 3HAUYEHUE JUIsl PA3IMYHBIX BUIOB JIESTEIBHOCTH:
pereHust mpooOsieM, MOUCKa, aHanu3a M o0pabOTKM WHQOpMAIMK, HEOOXOAUMBIX IJIsi MPUOOPETEHUs OTBITA
MIPAKTHUYECKOM U NCCIIe0BATENbCKOM IeATEIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUH.

B mpaxtuke mpenogaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHMs, TaK U Ha YpOBHE
cpeaHero obmero oOpa3oBaHMs, NPU OINPENEICHUH COAEP)KATENbHON XapaKTepUCTHUKU LeNed H3ydeHUs
npeaMeTa HarpaBICHUEM MEPBOCTENIEHHOM 3HAYMMOCTH TPAJAWLMOHHO NpU3HAETCS (OPMHUPOBAHHE OCHOB
XMUMHYECKOM HayKH Kak 00JIacTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JNEeATEIbHOCTH YeJIoBeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOH KylIbTyphl. C METOIUYECKON TOYKM 3PEHUS] TaKOoM MOAXOA K ONpEeAeTICHHUIO
1enei u3ydeHus mpeaMeTa sIBISIeTCS BIIOJIHE OTPaBIaHHbIM.

CornacHo JaHHOW TOYKE 3pPEHHS TVIaBHBIMHU LIETSIMH M3Y4YeHHs IpeaMera «XUMHus» Ha 0a30BOM ypOBHE
(10 —11 xu1.) sBIISIFOTCAA:

¢ (opmupoBaHHe CHCTEMbl XUMUYECKUX 3HAHUN KaK Ba)KHEWIEH COCTaBISIONIEH €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIC MOHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU
XUMHH, OCBOCHHME $3bIKa HAyKH, YCBOCHHE W TOHHMAHHUE CYIIHOCTH JOCTYHHBIX 000O0IIEeHUN
MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HICTOPUEH UX Pa3BUTHUS U CTAHOBJICHMUS,

e (dopmupoBaHHe U pa3BUTHE IMPEACTABICHUI O HAYYHBIX METOJAaX IMMO3HAHUS BEIIECTB U XHUMHYECKHX
peakuuii, HeoOXOUMBIX Ul MPUOOPETEHUS YMEHHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBIICHUH, UIMEIOIIUX MECTO B IPUPO/IE, B IPAKTHUECKON U MOBCEIHEBHOM KU3HH;

® Da3BUTHE YMEHUH U CIIOCOOOB JIEATETHHOCTH, CBA3aHHBIX C HAOMIOEHUEM U 00BSICHEHUEM XUMHYECKOTO
9KCIIEPUMEHTA, COOTIOACHNEM MPaBUII O€30MIaCHOTO OOPAIEHHS C BEILIECTBAMHU.

Hapsiny ¢ atuMm, copepxarenbHas XapakTEpUCTHKA LEJIEH W 3a/lad U3ydeHUs MpeAMeTa B Mporpamme Io
XMMUHU YTOYHEHA M CKOPPEKTHUPOBAHA B COOTBETCTBHM C HOBBIMU IPUOPUTETAMHU B CUCTEME CPEIHEro 0o0Iero
oOpa3oBanus. CerojHs B MpenojaBaHUM XUMHUM B OOJIbIIEN CTEMEHU OTHAETCS MPENNOYTEHUE MPAKTHUECKON
KOMIIOHEHTE CoJiepKaHus O0Oy4deHUs, OPUEHTUPOBAHHON Ha IMOJTrOTOBKY BBIMTYCKHMKA 00IIe00pa3oBaTelbHOM
OpraHu3alliM, BIAJICIONIET0 HE HAOOPOM 3HaHUH, a (PyHKIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSMU aKTUBHOTO TIOJTYYECHHs 3HAHUN M MPUMEHEHHs UX B PEATbHOM JKU3HM JUTSl PEIICHUS MPAKTHYECKUX
3ajau.

B cBs3M ¢ 3TUM Npu U3ydeHUH MpeaMeTa « XUMHUSD» TOMUHUPYIOIee 3HaYeHHEe IPHOOPETaroT Takue 1eln
W 3a7a4M, KaK:

amanTanus OOyyarommxcss K YCIOBUSM JTUHAMHYHO pa3BUBAIOLIErocs Mupa, (opMmupoBaHue
MHTEJUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BAHUIO, COTPYIHUYECTBY, CAMOCTOATEIHHOMY



NPUHATUIO TPAMOTHBIX PEHICHWH B KOHKPETHBIX >KM3HEHHBIX CHUTYAllUSX, CBS3aHHBIX C BEIIECTBAMH M HUX
PUMEHEHHEM;

dbopMupoBaHre y OOYyYalOMIUXCS KIIOYEBBIX HABBIKOB (KITIOUEBBIX KOMIICTEHIIMH), HWMEIOIINX
YHHUBEpCAIbHOE 3HAUEHHE JUISI PA3JIMYHBIX BHUJOB JEATEIHOCTU: PEIICHUS MpoOjeM, MOWCKA, aHalIu3a M
00paboTku MHPOPMAINH, HEOOXOIUMBIX Ul TPUOOPETEHUS ONBITA JAEATEILHOCTH, KOTOpask 3aHUMAET Ba)KHOE
MECTO B MO3HAHWU XHUMHH, & TAKKE JUIS OLIEHKU C MO3UILUI HKOJIOTUYECKON 0E30MacCHOCTH XapaKTepa BIUSHUS
BEIIECTB U XUMHUYECKUX MTPOIIECCOB HA OPTraHU3M Y€IOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAILHBIX U TBOPYECKHX CIIOCOOHOCTEH 00yJarOmImXCs:
CIIOCOOHOCTH CaMOCTOSATENBHO TPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B COOTBETCTBUH C IKH3HEHHBIMU
NOTPEOHOCTSAMH, UCIIOIB30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOMCKA U aHaIN3a y4eOHOH
¥ HayYHO-TIOMYIISIPHON HH(POpMAIK XUMUYECKOTO COACPIKaHUS;

dopmupoBaHHE H pa3BUTHE Yy OOyJalOMIMXCS ACCOLMATUBHOTO M JIOTMYECKOTO  MBIIUICHHUS,
HaOMIOMAaTETFHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIWMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHHH U TIPOBEICHNN XUMHUYECKOTO IKCIIEPUMEHTA,

BOCIHUTAHUE y OOy4aromuxcs: yOekIEHHOCTH B TYMAaHHCTUYECKOM HANpaBlICHHOCTH XHMHH, €€ BaXHOU
POJHM B PELICHUHU TI00aTBHBIX MPOOIIEM PAMOHAIBHOTO TPHPOJIONIONB30BAHNUS, TIOMTOIHEHNS YHEPreTHIECKUX
pPECYpCOB M COXpaHEHHs] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOIICHHUS K
NPUPOAEC W CBOEMY 3JI0OPOBBIO, a TAaKKe MPHOOPETEHHUS OIBITAa WCIOJIB30BAHUS MOIYUYCHHBIX 3HAHWHA IS
MIPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYAIIUSX, CBI3aHHBIX C XUMHUECKUMHU SIBIICHHUSIMH.

B yueGHOM mmane cpeaHero oomero oOpa3oBaHus MpeaMeT « XuMHUs» 0a30BOTO YPOBHS BXOJHUT B COCTaB
npeamMeTHoM obnactu «EcTecTBEeHHO-HAYYHbBIE TIPEIMETHD».

OO0miee 4YKMCIIO YacoB, OTBENEHHBIX MJIsi M3yYEeHHMs] XMUMHH, Ha 0a30BOM YpPOBHE CpPETHEro OOIIero
oOpa3zoBanusl, cocrasisier 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezmemto), B 11 kiacce — 34 yaca (1 yac B
HEJICITIO).



COIJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBBI OPraHMYeCKOM XUMHHU

IIpenmer opraHn4ecKkor XMMUN: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B ITOJIyYCHUH HOBBIX BELIECTB
u MarepuayioB. Teopusi cTpoeHusi opraHuueckux coeanHeHuit A. M. bytiepoBa, e€ OCHOBHBIC IMOJIOKCHHUSI.
CrpykrypHBIE (OPMYIIBI OPraHMYECKUX BemecTB. [ omonorus, nzoMepus. XUMUYECKasi CBSI3b B OPraHUYECKIX
COEIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSA3H.

[IpencraBnenue o knaccudukanuy Oprannyeckux BeniecTB. HoMeHKI1aTypa OpraHnyecKkux coeTMHEeHUI
(cucteMaTnyeckast) U TPUBHAJIbHBIE HA3BaHMSI BaKHEMILIUX MpEeICTaBUTENEH KIIACCOB OPraHMUECKHUX BEIIECTB.

DKcIeprUMEHTAJIbHbIE METOAbl M3Y4YEHMsI BELIECTB M WX MpPEBpaALICHUI: 03HAKOMJIEHHE ¢ 00paszlaMu
OPraHMYECKHX BEIIECTB M MaTepHAIaMH HA MX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI OPraHUYECKHX BEIIECTB,
HaOJIOIEHNE W ONHMCAHME JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYEeCKUX BEILIECTB IpHU
HarpeBaHuu (TUIaBJIeHHE, 0OYITIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJNKaHBI: COCTaB U CTPOEHWE, TOMOJOTMYECKHHA psiA. MeTaH M 3TaH — MpOCTEHIINE NPEACTaBUTEIN
aJIKaHOB: (PM3MYECKHE M XMMHMUYECKHE CBOMCTBA (peakluu 3aMEIleHUs U TOPEHHUs), HaX0XKJIEHUE B IPUPO/IE,
MTOJIy4€HHE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAJl. DTUIIEH U MPOIMWIEH — MPOCTEMIINE NPEACTaBUTEIN
QJIKEHOB: (DM3MYECKHEe W XMMUYECKHE CBOWCTBA (peaklUUU TUIPUPOBAHMS, TaJOTEHUPOBAHUS, T'MIpaTalllu,
OKHCJICHUS U TIOJIMMEPHU3allii ), MOTyYeHUE U MPUMEHEHHE.

Ankamuensl: Oyraawes-1,3 w MetunOyraauen-1,3: CTpoeHHE, BaKHEWIINE XUMHUYECKHE CBOMCTBA
(peakuust monuMepu3zanum). [lonyuyeHne CHHTETUYECKOTO KayuyKa U pe3UHbL.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH psAl. AIETHICH — MNPOCTeUITHI
MIPECTaBUTENb AIKUHOB: COCTaB, CTpPOEHHUE, (PU3NUYECKHEe U XUMUYECKUE CBOMCTBA (peakuuu THIPUPOBAHMUS,
raJIoreHUPOBAHUS, TUIPATAlUU, TOPEHHUS), IOJTy4eHHE U TPUMEHEHUE.

Apensbl. benson: cocras, cTpoeHue, Gpu3nyeckue U XMMHYECKHE CBOMCTBRA (pPeaKIy rajJoreH pOBaHus U
HUTPOBAHUA), NIOJyYCHUE U MpPUMEHEHUe. 1onyon: cocmas, cmpoeHue, guzuieckue u XUMudeckue ceoucmsd
(peakyuu 2ano2eHuposaHus U HUMpPOBAHUs), Noaydenue u npumeneHue. TOKCUYHOCTh apeHOB. [ eHeTnueckas
CBSA3b MEXY YIJIEBOJOPOJAAMHU, IPUHAVICKAIIUMHU K PA3JIMYHBIM KIIACCAM.

[IpupoHbie UCTOYHUKHU YIIeBOIOPoaOB. [lpupoausiii ra3 u nonmytHele HeTsaHbIE Ta3bl. Hedth u eé
npoucxoxaenue. CrnocoObl nepepaboTku He(TH: MEperoHka, KPeKUHT (TePMUYECKUH, KaTaIUTUYECKUi),
nuposnu3. [Ipoaykrsl nepepaboTku HEPTH, UX TPUMEHEHNE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBI# yrois u
MPOAYKTHI €ro MepepaboTKu.

DKCIepUMEHTAIbHBIE METOAbl M3Y4YeHHsS BEUIECTB M WX MpPEBpalICHHIl: 03HAKOMJIEHHE C 00paslaMu
IJIacTMace, KayquykoB U pe3uHbl, Kojutekiuu «HedTe» u «Yromwsy, MogenupoBaHue MOJIEKY YITIEBOAOPOAOB U
raJIOT€HOIPOM3BOIHBIX, MPOBEICHNE IPAKTUYECKOM PabOThl: MOTyYSHHE STUJICHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnrle 3amaun.

Brruncnenus mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOTHOTO BEUIECTBA
WIA TPOAYKTa PEaKLIMU MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJAHBIX BEIIECTB HIIU
MIPOIYKTOB PEAKIUH).

Kucaopoacoaepskamue opranndecKue cOeJNHEHUs!

[IpenenbHbIE OJHOATOMHBIE CHUPTHI. MeETaHOA M 3TAaHON: CTPOEHHE, (PU3MUECKHE U XUMHUYECKUe
CBOMCTBa (peaklMu C aKTUBHBIMU METaJlJIaMM, TaJOr€HOBOAOPOJIAMH, TOPEHHE), TpUMeHeHne. BomopoaHbie
CBSI3M MEXIY MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHsle CUPThL. DTUICHIIIMKOIb U IIIMIEPUH: CTPOCHUE, (U3NUECKUE U XUMUUECKUe CBOICTBa
(B3aMMOZENCTBUE CO LIEIOYHBIMU METAJIJIaMH, KaU€CTBEHHAsl PEAKIMs HA MHOTOAaTOMHbIE CIIUPTHI). [leficTBue
Ha OpraHusM uenoBeka. l[puMeHenne nmnepyuHa u 3TUIEHIIIUKOIS.

@deHoN: CcTpoEHHE MOJEKYNIbl, (U3NYecKMe M XUMHYecKue cBoiicTBa. TOKCHYHOCTH (eHoua.
[Tpumenenue ¢eHona.

Anpaerupl U kemonsi. PopMabAerul, aleTAIbICTUA: CTpOeHUEe, (PrU3nUecKrue U XMMUYECKHEe CBOWCTBA
(peakuuy OKHCIEHMS U BOCCTAHOBJICHHS, KAYECTBEHHbBIE PEAKIIMH ), TIOJTYYEHNUE U IPUMEHEHNE.

OnHOOCHOBHBIE TpeeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbHHAsE M YKCYCHAasi KUCIOTBI: CTPOCHHE,
¢usnyeckue M XMMUYECKHE CBOMCTBa (CBOiicTBa, oOmIMe Ui Kiacca KHCIOT, peakius 3TepudHKaiun),




nojydeHue U npumeHenue. CTeapuHOBas U OJIGMHOBAs KUCIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCI0T. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE EHCTBHE.

Crnoxsble >pHUpPBl KaKk MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['Maponu3 CioxHbBIX 3GupoB. JKHUpHI.
I'mpponus xxupos. [Ipumenenue xupoB. bruonorudeckas pojiab KUPOB.

YreBojpl: cocraB, Kiaccuukanus yraeBoaoB (MOHO-, TU- U MOJMcaxapuabl). [1roko3a — mpocTeimuii
MOHOCaXapua: 0COOEHHOCTH CTPOCHHUSI MOJIEKYNbI, (PU3NUYECKUE U XUMHUECKUE CBOWCTBA (B3aUMOJCHCTBHE C
ruapokcuiom Meau(ll), okucnenne amMmmuadHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHue, OpoKeHne
IJTFOKO3bI), HAXOXKJCHHUE B MPUPOJE, IPUMEHEHHE, Ouonorundeckas posib. Dortocunares. Opykro3a Kak U30Mep
[JTFOKO3BI.

Kpaxman u nemnronosa kak npupoHbie nonuMmepsl. CTpoeHue Kpaxmaia U 1euiono3sl. dusndeckue u
XMMHMUYECKHUE CBOMCTBA Kpaxmaina (TMIpojn3, KaueCTBEHHAs PEaKIMs ¢ HOJI0M).

OKCIepUMEHTAIBbHBIE METO/bl M3Y4YECHHUsl BEIIECTB W HMX IMPEBpAIICHUIl: MpoBeneHHe, HAOIIONEHHE |
ONHCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAUECTBEHHBIE PEAKIMHU OJHOATOMHBIX CIUPTOB
(oxucnenue »srtaHona oxcuaoMm Mmenu(ll)), MHOroatoMHeIX cHUpPTOB (B3aUMOAEWCTBHE IIHUIEPUHA C
ruapokcunom meau(ll)), anpaernos (oKucIeHne aMMUAUYHbIM pacTBOpoM okcuja cepedpa(l) u ruapoxcuaom
memu(ll), B3aumopeiicTBue Kpaxmaiga C HOJOM), NMPOBEACHHE MPAKTUUECKOW pabOTHI: CBOWCTBA pPacTBOpa
YKCYCHOM KHCIIOTBI.

Pacuérneie 3anaun.

Boruncnenus no ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYEeCTBA HCXOHOTO BEUIECTBA
WIM TPOJIYKTa peakluuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEUIECTB HIIU
MPOAYKTOB PEAKIIHH).

AzoTcoaeprkalire opraHu4ecKie coeInHEHNS.

AMUHOKHUCIIOTHl Kak aM(OTEpHbIE OpraHndyeckue coequHeHus. duznyueckue U XUMHUYECKHUE CBOMCTBa
aMUHOKHCIIOT (Ha MpuMepe MIMIKMHA). bruonornyeckoe 3HaueHre aMUHOKHUCIOT. [lenTuapl.

benku kak NOpupoOAHBIE BBICOKOMOJEKYISIpHblE coeauHeHus. I[lepBuuHas, BTOpHYHas M TpEeTUYHAs
CTpyKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa OEIKOB: TMAPOJM3, AEHATypallus, KaueCTBEHHbIE PEAKIMU Ha
OenKu.

OKCHEpUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB U MX IPEBpallleHUH: HaOMIOfAEHUE M OIMCAaHUE
JE€MOHCTPAIIMOHHBIX OIBITOB: I€HATypalus OJIKOB IIPU HArPEBAHUH, LIBETHBIE PEAKIIUH OEIIKOB.

BbicokomoJieKkyJIsIpHbIE COIMHEHUSsI

OCHOBHBIE MOHSTHUS XMMHU BBICOKOMOJICKYISIPHBIX COEIMHEHHH: MOHOMEp, IOJIMMEp, CTPYKTYpHOE
3BEHO, CTENEHb IOJIMMEpPU3ALUK, CPeAHAsd MoJeKkyaspHas Mmacca. OCHOBHbIE METO/AbI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COEANHEHUH — MOJIMMEepU3alisl U NOJIMKOHICHCALUS.

OKCIEpUMEHTAIbHBIE METO/bl M3Y4YEHHUs BEIECTB M MX IPEBpAIlEHUI: O3HAKOMIICHHE C o0pa3laMu
IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBSI3U.

Peanu3anuss MeXnpeIMETHBIX CBS3€M MNpu M3ydeHUH opraHuyecko xumuu B 10 Kiacce
OCYILECTBIISICTCSl 4Y€pe3 MCIIOIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX IOHATHHM, TaK M IOHATHI,
SBJISIFOIIMXCS CUCTEMHBIMU /ISl OTJENIBHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOIO IIUKJIA.

OOuire ecTeCTBEHHO-HAYYHbIE MOHATHS: SBJICHHE, HaydHbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, KJaccu(uKalus, NepuoMUYHOCTb, HAOIIOIEHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIINPOBAaHUE.

dusmka: Marepus, 3HEprus, Macca, atoMm, 3JIEKTPOH, MOJEKyla, SHEPreTUYECKUil ypOBEHb, BELECTBO,
TeN0, 00BbEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3NUYEeCKUe BETMYMHbI M €IMHULIBI X U3MEPEHMUSL.

buonorus: knerka, opranusm, 6uocdepa, oOMeH BellecTB B OpraHu3Me, GOTOCHHTE3, OMOJOTHUECKH
aKTHBHBIE BellecTBa (O€JIKU, YIIeBOAbL, KUPHI, (PEPMEHTHI).

I'eorpadusi: MuHepasbl, FOPHBIE TOPOIbI, TOJIE3HBIE HCKOTIAEMbIE, TOTIIIMBO, PECYPCHI.

TexHonorus: MNUIIEBBIE NPOAYKTHI, OCHOBBl PALMOHAIBHOIO IUTAHUS, MOIOIIME CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE MTPENapaTsl, MATEPUAIIbl U3 HCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0OCHOBBI XUMUH

XUMUYECKU MIeMeHT. AToM. Sipo aTtoMa, H30TONbI. DIEKTPOHHAs 000JI0YKa. DHEPreTHYECKHE YPOBHH,
NOAYPOBHU. ATOMHBIC opOuTanu, S-, P-, d- smeMeHTbl. OCOOCHHOCTH pAacHpeneNeHusT AICKTPOHOB IO
OopOUTAISIM B aTOMAaX SJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. DIIEKTPOHHAS KOH(PUTypalrs aTOMOB.



Ilepuoauueckuii 3akoH u llepuonnyeckas cucrema xumuueckux smemeHToB [ 1. MenneneeBa. CBsi3b
nepuoauyeckoro 3akoHa u Ilepuommueckoil cucreMbl xumuueckux snemeHTtoB [l M. Menneneesa ¢
COBPEMEHHOU TeOpHel CTPOECHUsI aTOMOB. 3AaKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKUX SJIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIIAM U MEePHOAaM. 3HAYCHUE TIEPHOIUUYECKOTO 3aKOHA
B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. BHIIBI XUMHUUECKOW CBSI3M (KOBaJEHTHAsT HEIOJISIpHAS WU
MOJIIpHAs, MOHHASI, METaJuIn4decKkas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XMMHUYECKOH CBS3U (0OOMEHHBIH
U JOHOpHO-akUenTopHbid). BomopoaHas cBs3b. BaneHTHOCTh. DiekTpooTpunareabHOCTh. CTerneHb
okucieHuss. IOHbI: KATHOHBI 1 AHUOHBI.

BemecTBa MOJIEKYJIIpHOTO M HEMOJIEKYISIPHOTO CTPOCHHUS. 3aKOH 10 CTOSIHCTBA COCTaBa BEIIeCTBa. THITbI
KPUCTAIUTMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUTMUECKON PEIIETKH.

[TonsiTue 0 pucnepcHbIX cucremax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas 10715 BEUIECTBA B
pacTtBope.

Knaccudpukanuss  Heopranuueckux coeauHeHuil. HoMeHkiaTypa  HEOpPraHMYEeCKHMX  BELIECTB.
I'eHeTnueckas CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAICKAIIUX K PA3JIMYHBIM KJIACCaM.

Xumunueckass peakuus. Knaccuduxanuss XMMHUYECKHX pPEaKIM B HEOPraHMYECKOW M OpraHM4ecKoit
XUMUHU. 3aKOH COXPAaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHS W TMPEBPAIICHUS DHEPTUU MPU XUMUYECKUX
peaKuusX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iHuHbIX (QakTopoB. OOpaTUMbIE peakiuu. XHUMHUYECKOE
paBHOBecHue. DaKTOPbI, BIUSIONINE HA COCTOSIHUE XUMUYeCcKoro paBHoBecHs. [Ipunnun Jle [latense.

Onekrponutnueckas aucconuarnus. CuiabHbIE M CiaOble ANMEeKTpOodauTh.. Cpena BOTHBIX PacTBOPOB
BEIIECTB: KUCIIasl, HEUTpasbHasl, IIEJI0YHAS.

OKUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIINH.

OKCTepUMEHTAIBHBIE METOABl H3YYCHHS BEIIECTB W WX TMPEBPAIICHUN: JIEMOHCTpAIUsl TaOIuIl
«Ilepnomnueckas cucrema xumuueckux oanemeHtoB JI. WM. MenngeneeBay, H3ydyeHHE MOJEIEH
KPUCTAINIMYECKUX PpEHIETOK, HAONIOeHWEe W ONUCAaHUE JIEMOHCTPAMOHHBIX U Ja0OpaTOPHBIX OIBITOB
(pa3noxeHue MepoKcHia BOJOPOJa B MPUCYTCTBUM KaTaau3aTopa, ONpeAesieHUEe Cpeibl pacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOpA, PEAKIMH HOHHOTO OOMEHa), MPOBEICHHE MPAKTUUYECKOH pPabOThI
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUUECKOH peaKinm.

PacuérHrle 3agaun.

Pacuérel 0 ypaBHEHUSIM XMMUYECKUX PEAKIUI, B TOM YHUCJIE TEPMOXUMUYECKUE PACUETHI, pacCUETHI C
HCIIO0JIb30BAaHUEM MTOHATHUS «MAcCOBasi JA0JIs BELIECTBAY.

Heopranuueckasi xumusi

Hemerainel. Ilonoxenue HemeramuioB B llepuonmueckoidt cucreme xumudeckux siaemeHtoB . H.
MenieneeBa 1 0COOEHHOCTH CTpoeHHs aToMOB. Du3nUeckre CBOMCTBA HEMETAIIOB. AJUIOTPOIHS HEMETAIOB
(Ha mpuMepe KUCIopoa, cepbl, pochopa u yriaepoaa).

XUMUYECKUE CBOMCTBA BaXHEWIIUX HEMETAIOB (TaJloT€HOB, cephl, a3ora, (ocdopa, ymiepona u
KpEMHUS1) ¥ UX COCAMHEHUN (OKCHUOB, KUCIOPOJICOACPKAIIUX KUCIIOT, BOAOPOJHBIX COSTUHEHU).

[IpuMeHeHNne Ba)KHEUIINX HEMETAIOB U UX COCTMHEHUM.

Meramnel. I[lomoxxenue wertamnoB B Ilepuogumyeckor cucreme xXuMuueckux sneMeHrtoB J[. .
MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000704eKk aroMoB MetauioB. OOmmme ¢uznueckue
cBoMcTBa MeTa/uoB. CIulaBbl METAIJIOB. DIEKTPOXUMUYECKUN sl HAIPSHKEHUA METAIIJIOB.

XUMUYECKHEe CBOMCTBA BKHEWIINX METAJUIOB (HATPWd, KalWii, KaJbI[Mil, MarHWii, allfOMUHUMN, IIHHK,
XpOM, JKeJe30, Me/lb) U UX COCIMHEHUI.

O61ue crocoOb! omy4yeHust MeTaioB. [IpuMeHeHrne MeTaaoB B ObITY U TEXHHUKE.

DKCepUMEHTAIbHbIE METObl U3yUEHUsI BEUIECTB U UX MPEBPALLIEHUN: N3yUYE€HUE KOUIeKIuu «MeTtaibl
W CIUIaBbl», OOpa3loB HEMETAIOB, pELIEHHE HKCIEPUMEHTAJIbHBIX 3a/lad, HaONIOAeHHEe U OIHUCAHHE
JIEMOHCTPAIIMOHHBIX U J1a0OpaTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUIPOKCHAA AaOMUHHUS C PACTBOPAMHU
KHUCTIOT U IIENIOYel, KaueCTBEHHbIE pEeaKIMK Ha KAaTHOHBI METAJIJIOB).

Pacuérnsie 3amaun.

Pacuérer macchl BeliecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEI[ECTBA, MACCE WM 00BEMY
OJTHOTO M3 YYaCTBYIOUIUX B PEaKIMU BEIIECTB, pacy€Thl Macchl (00bEMa, KOMTMYECTBA BEIIECTBA) MPOIYKTOB
PEaKLHH, ECIU OJTHO U3 BELIECTB UMEET PUMECH.

Xumus 4 KU3Hb

Ponp xuMum B 0oOecrieueHHM 3KOJOTHYECKOH, PHEPreTHMYECKON M MUINEBOM O€30MacHOCTH, Pa3BUTHUU
MeauUUHbL. [IoHsATHE 0 HAyYHBIX METOAX MTO3HAHUS BEMIECTB U XUMUYECKUX PEAKLIHIA.

[IpencraBnenus 00 0OMUX HAYYHBIX MIPUHITUIIAX TPOMBIIIUICHHOTO MOTyYEHUS] BAKHEHUIITUX BEIIECTB.



YenoBek B MHMpE BEILIECTB U MaTepUajoB: BaAXHEWIINE CTPOUTEIbHBIE MaTepHUalbl, KOHCTPYKIUOHHbIE
MaTtepuaibl, KpackH, CTEKJIO, KEpaMUKa, MaTrepuasbl Uil SIEKTPOHUKH, HAaHOMAaTepUalbl, OPraHUYECKUE U
MUHEpaJIbHbIE YI0OpEHUS.

X¥UMHST U 30pOBbE YEJIOBEKA: IIpaBWJIa HCIOJIb30BaHMS JIEKAPCTBEHHBIX IIPENapaTroB, IpaBHIia
0€301aCHOT0 MCIOIb30BaHUS MPETapaToB OBITOBOM XUMHUH B MOBCEIHEBHON KU3HU.

Me:xnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeqMeTHBIX CBsI3€d NpU M3y4eHHMH OOlIed M HeopraHuyeckod xumuu B 11 kiacce
OCYIIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATUN, TaKk M TOHSATHH,
SIBJISFOLLUXCS CUCTEMHBIMU JJIs1 OTAENIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01iue ecTecTBEHHO-HAyYHbIE MOHATUSA: HAyuHbIM (aKT, runoresa, 3aKOH, TEOpUs, aHAJIU3, CHHTE3,
KJaccu(uKaIys, MepuoIUIHOCTb, HAaOIIOIEHIEe, SKCTIEPUMEHT, MO/ICTTUPOBAaHUE, H3MEPEHNUE, SBIICHHE.

®u3uka: Marepus, SHEprus, Macca, aToM, NEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PAJUOAKTUBHOCTD,
MOJIEKya, SHEPreTUYECKU YpOBEHb, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIeCTBa, GU3NUECKUE
BEJIMYMHBI ¥ €AMHUILIBI X U3MEPEHHUS, CKOPOCTh.

buonorus: kinerka, opraHusM, 3KocucTeMma, ouocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMUHBI, 0OMEH
BEILIECTB B OpPraHU3Me.

I'eorpadust: MuHepabl, rOpHbIE IOPO/IbI, TIOJE3HBIE HCKOTIAEMBbIE, TOTIIUBO, PECYPCHI.

TexHonorus:: XuMu4yeckasi MPOMBIIIIEHHOCTb, METAJLTYPIrisi, IPOU3BOACTBO CTPOUTEIBHBIX MaTepHalloB,
CEJIbCKOXO3SIICTBEHHOE IMPOW3BOJCTBO, MUIIEBAsI MPOMBIIUIEHHOCTh, (apMaleBTHUECKas MPOMBIIIIIEHHOCTD,
MIPOM3BOJICTBO KOCMETHYECKUX IpEenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUajoB, SJIEKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHU HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylIbTaraM OCBOCHHS OOYy4YaIOIIMMHCSA IPOrpamMM
cpenHero o0miero oOpa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM U MpeaMeTHbIM). Haydno-meroamueckoit
OCHOBOH Ui pa3pabOTKU IJIaHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrpaMM CpelHero oOuiero oopa3oBaHus
SIBJIIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CUCTEMHO-AESTEILHOCTHBIM IOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3yIbTaTOB
OCBOEHMsI IpenMera «XHUMHS» HAa YpPOBHE CpelHEro oOuiero oO0pa30BaHUS BBIJACIEHBI CIENYIOIIHNE
COCTAaBJISIOIINE:

OCO3HaHHE 00y4YaIOUUMUCS POCCUNCKON IpaskJaHCKON MASHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH M CAMOOTIPE/IETICHHIO;

HaJIM4ue MOTUBALMU K OOY4YEHHUIO;

L[E€JICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIAEHHM JIMYHOCTU Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPATUIIMNA 0a30BOM HAYKU XHUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOyYaroIIMXCsl PYKOBOJCTBOBAaThCSl B CBOEW NIEATENBHOCTU LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, IPUCYITUMHU 1IEJIOCTHON CUCTEME XMMHUYECKOTo 00pa30BaHuUs;

HaJM4ue MPABOCO3HAHUSA SKOJOTHYECKOM KYyIbTYphl U CIIOCOOHOCTH CTaBUTh LENU U CTPOUTH
KU3HEHHBIE IIaHBbI.

JInuHOCTHBIE pE3yIbTaThl OCBOCHUS NpeaMeTra «XHUMHs» JIOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCITUTATENIbHOM JIeATEIbHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKUMH, COLMOKYIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU M HUJ€allaMHU POCCHUHCKOTO TPa)kJIaHCKOro OOIIeCTBa, MPUHIATHIMU B 00IIECTBE
HOpPMaMM M TpaBUJIAMH MOBEIEHUS, CIIOCOOCTBYIOUIMMH IpOIlECCaM CaMOIO3HAHUSA, CAMOPa3BUTUS U
HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTU OO0YyYatOIXCSl.

JIndHOCTHBIE pE3YyJIbTaThl OCBOEHHUS NpeAMeTa «XHUMHS» OTpaxaroT COOPMHUPOBAHHOCTH OIbITA
MO3HABATENIbHON M MPaKTUYECKON NeATeNbHOCTH OOYyYaromMXCsl MO peald3allMi MPUHATHIX B OO0IECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIUTAHMS .

0CO3HaHMs 00y4aIONIMMUCS CBOUX KOHCTUTYHMOHHBIX MpaB M OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPaBOTIOPSLIIKY;

MIPEJCTaBICHUS O COLMATbHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOLIECHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETLHOCTH IMPH CO3JAHUM YYEOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX U [MO3HABATEJIbHBIX 33/1a4, BHIIOJHEHUU XMMUYECKHX AKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATH U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apI'YMEHTBI APYTUX MPH aHATU3e
Pa3IMYHBIX BUJOB Y4€OHOU NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS .

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPHUUECKOMY M HAyYHOMY HACIEINI0 OTEYECTBEHHON XUMUM;

YBOKEHHUSI K TMpOIlECCYy TBOpPUECTBA B OONACTH TEOPUU M MPAKTHUUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMS TOTr0, 4YTO JOCTM)KCHHUS HAyKd €CTh pe3yAbTaT JUIMTEIbHBIX HAOMIONEHUM, KPOMOTIUBBIX
9KCIIEPUMEHTAJIbHBIX MIOUCKOB, ITOCTOSHHOTO TPYJa YYEHBIX U TPAKTUKOB;

MHTEepeca W IO03HABaTeJIbHbIX MOTMBOB B MOJYYEHHMH U TOCJIEYIOIIEM aHaiu3e WHGPOpMalHuud O
NIEPENOBBIX JIOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBEHHOI'O CO3HAHHUS, ’TUUECKOTO MOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYallMH, CBA3aHHbIE C XWMUYECKMMHU SBICHUSMHM, M NPUHUMATh
OCO3HAaHHbIE PEUIECHUSI, OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHHME M MOCTYNKH CBOMX TOBAPUIIEH C MO3ULUN HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE MOCIIEACTBUI 3TUX MOCTYIKOB;

4) popMupOBaHUSs KYJbTYPbI 310POBbS:

MOHMMAaHMsI 1IEHHOCTEH 370poBOro M Oe3zomacHoro oOpasza *U3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOULIEHHS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOMIOeHNsT TIpaBUJI OE30MaCHOTO OOpaIIeHHs] ¢ BEUISCTBAMHU B OBITY, TIOBCETHEBHOW »XU3HU U B
TPYILOBOU JNEATEIBHOCTH;

MOHMMAaHMs LEHHOCTH MPaBUJ WHAMBUIYAbHOTO M KOJUIEKTUBHOTO O€30MacHOTO TIIOBEICHHS B
CUTYalUsIX, YrPOXKAIOIIMUX 340POBbIO U KU3HU JIIOACH;



OCO3HaHMs MOCIEACTBUNA M HENPUATUS BPEAHBIX NPUBBIYEK (YHOTpPEOJIEHHUS alIKOorojis, HapKOTHKOB,
KypeHus);

S) TPy10BOro BOCIIUTAHUS:

KOMMYHUKaTUBHON KOMIIETEHTHOCTH B Yy4eOHO-MCCIIEAOBATEIbCKON NEATETbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOU U APYrUX BUJAX JAESATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4acTHE€ B PEILIECHUHU MPAKTUUYECKUX 3a7ad COLMAJIbHOW HalpaBIeHHOCTH (B
pamMKax CBOEro Kjacca, IIKOJIbI);

MHTEpECa K MPAKTHYECKOMY H3YYEHHUIO MpOoQeccuil paziIudHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUSI TPEIMETHBIX 3HAHUM 110 XUMUU;

YBa)XEHUS K TPYILY, JHOIIM Tpyda U pe3yiibraTaM TpyAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYJIBHOW TpaekTopun oOpazoBaHus, Oymaymien
npodeccu W pealu3alii  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YY€TOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEN K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3x0/10rMYECcKOro BOCIIUTAHUS:

9KOJIOTHYECKH 11e71€CO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE, KaK MCTOUYHUKY CYIIECTBOBAHUS JKU3HHU Ha
3emire;

MMOHUMAaHHUs I100aJIbHOTO XapaKTepa 3KOJOTWYECKUX MpOoOIeM, BIMSHHS SKOHOMHUYECKHX MPOLECCOB
Ha COCTOSIHUE IPUPOTHON Y COLUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJUMOCTH UCHOJb30BaHMS JOCTHKEHUHW XUMUU ISl  pEHIeHHs BOIPOCOB
PaIOHAIBLHOTO MPUPOIOTIONH30BAHMS,

AKTUBHOTO HEMNpUATHA JEHUCTBHN, NPUHOCIIIMX BpeJ OKPYXKAKIIEH MNPUPOJHON cpene, yMEHUs
MIPOrHO3UPOBaTh HEONArONPHUITHBIE HKOJIOTMYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUA H
MpeoTBpallaTh ux;

HaJIM4YUs Pa3BUTOTO SKOJIOTUYECKOTO MBIIIJICHHS], 3KOJOTUYECKON KyNbTYphl, OMBITA JEATEIbHOCTU
9KOJIOTMYECKON HalpaBJI€HHOCTH, YMEHUSI PyKOBOACTBOBATHCS UMM B MIO3HABATEIbHOW, KOMMYHUKAaTUBHON U
COLIMANILHOM MPaKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH UIEOJIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
0011eCTBEHHOM MPAKTUKH;

MOHUMAaHUS CHEUU(PUKUA XUMHH KaK HayKd, OCO3HAHMs €€ poju B (OPMHPOBAHHM PALMOHAIBLHOTO
HAy4YHOTO MBIIUICHUS, CO3JaHUM LIEJIOCTHOTO MpEACTaBlIeHUS 00 OKpYyXKarolleM MHpEe KaK O EIUHCTBE
MPUPOJIbI M YEJOBEeKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpoOIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0000 3HAUUMOCTH XUMHUH JJI1 COBPEMEHHOM LIMBUIIM3ALIUU: B €€ T'yMaHUCTHYECKOMN
HaNpPaBJICHHOCTH U BaXKHOUW POJIU B CO3JAHUM HOBOW 0a3bl MaTepUANbHON KYJIBTYpPbI, PEIICHUH I100aJIbHBIX
poOJieM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPIeTUUYECKOM, MUIIEBONW M IKOJIOTHYECKOM
0€30MacHOCTH, B PAa3BUTHUU MEIMIIMHBI, OOECMEUYEHUU YCIOBHUH YCHENIHOTO Tpyda U HKOJIOTHYECKH
KOM(OPTHOH JKU3HH KaXKIOTO YieHa 00I11ecTBa;

€CTECTBEHHO-HAYYHON TI'PAMOTHOCTU: MOHMMAaHHUS CYIIHOCTHM METOJOB IO3HAHMUS, HCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCMOJb30BaTh MOJydaeMmble 3HAHWS s aHaIu3a U OObSICHEHUS
SBIICHUN OKpYXKAIOIIET0 MHUpa U MPOUCXOASIIMX B HEM HM3MEHEHHH, yMEHHUS Jaeiarb 000CHOBAaHHBIC
3aKJIIOUYEHHMs] HA OCHOBE HAy4YHbIX (PAaKTOB M HMEIOIIUXCS JAHHBIX C LENbI0 TOJTY4YEeHHUS TOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIBHO MCIIOIB30BaTh XUMUUECKUE 3HAHUS JUTSI pellIeHHsI TPOOJIeM B peallbHbIX
KU3HEHHBIX CUTYaLUAX;

MHTEpEca K MO3HAHUIO U UCCIIEA0BATENIbCKOM EATEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHUIO, K AKTUBHOMY
MOJTY4E€HHUIO HOBBIX 3HAaHUM MO XMMUHU B COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMU;

HHTepeca K 0COOEHHOCTIM TPYAa B pa3IM4YHbIX chepax mpodecCHoHaNbHOM e TeTbHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3ybTaThl 0CBOCHHs y4eOHOTO mpeaMeTa « XUMHs» Ha YPOBHE CPEIHEro 0OIIero
00pa30oBaHMsl BKIIIOYAIOT:

3HauuMble  JUIE  (OPMHUPOBAHUS  MHUPOBO33pEHHs]  OOY4YaIOMIMXCS  MEXAUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHAayYHble MOHATHUS, OTPAXKAIOUIME IEJIOCTHOCTh HAydYHOM KapTUHBI MHpa H
cieun(UKy METO/IOB TO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIHs,



SBIICHUE, TPOIECC, CHCTeMa, HAy4HbIH (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBaHNE, HAOMIONEHUE, H3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCaJbHbIC y4eOHbIE JelcTBUS  (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC),
obecrnieunBarone  QGopMUpoBaHUE (DYHKIIMOHATHHOW TPAaMOTHOCTH M  COLUMATBHOW  KOMIECTCHIIMH
00yJaroImxcs;

CIIOCOOHOCTh OOYYArOMIMXCSI HMCIIOJIB30BaTh OCBOCHHBIC MEXIUCHUIIIMHAPHBIC, MHUPOBO33PEHUYCCKHE
3HAHUS U YHUBEPCAIbHBIC YIeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U COMABHON TIPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAKAIOT OBJIAJICHUC YHUBEPCATLHBIMHI YICOHBIMU TI03HABATEIIHHBIMH,
KOMMYHHKATHUBHBIMU U PETYISATUBHBIMU JICUCTBUSMHU.

OgiiajieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBble JIOTHUYECKHE TeHCTBUSA:

CaMOCTOSITEIIEHO (POPMYITUPOBATH U AKTYAJTU3UPOBATH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPE/ICTIATh IIeTH JISATSIIBHOCTH, 3aJlaBasi MapamMeTpbl W KPUTEPUU WX JIOCTHIKCHHUS, COOTHOCHTH
Pe3YIBTaThI JESATSILHOCTH C ITOCTABICHHBIMU IIEIISIMU;

WCIIOJIb30BaTh MPH OCBOCHWH 3HAHWUH MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACIATh XapaKTEePHBIC
MPU3HAKA TIOHATUH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIOJIH30BaTh COOTBETCTBYIOIIWE TOHITHS JJIs
00BSICHEHHSI OT/IENIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHWS M KPUTEPHH TS KIIACCU(UKAIIUHU BEIIECTB U XUMHUSCKHUX PEaKIIHIA,

YCTaHABIMBATh IPUYNHHO-CIICJICTBCHHBIC CBA3M MEXK]Ty N3y9aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTHYECKHE pACCYXJCeHUS (MHIYKTHBHBIC, JCAyKTUBHBIC, 110 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX SIBICHUSIX, (OPMYITHPOBATH BBIBOIBI M 3aKITIOUCHHUS;

MPUMEHATh B TPOIECCE TO3HAHUS, WCIOJb3yeMble B XHMHH CHUMBOJWYECKUE (3HAKOBBIC) MOJICIH,
peoOpa3oBbIBaTh MOJICIBHBIC TPEACTABICHUS — XHMHUYSCKHA 3HAK (CUMBOJI) IJIEMEHTa, XUMHUYECKas
dbopMyiia, ypaBHEHHE XHUMHUYECKOW PEaKIMd — TPU PEHICHUH YICOHBIX MO3HABATCIBHBIX M MPAKTHICCKUX
3a/a4, MPUMEHATHh HAa3BaHHbIE MOJICNbHBIEC TPEACTABICHUS Ui BBIABICHUS XapaKTePHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 6a30BbIe HccIen0BaTeIbCKUE eCTBUA:

BJIa/IETh OCHOBAMM METOJIOB HayYHOT'O TIO3HAHMSI BELIECTB U XUMUYECKUX PEAKLIU;

dbopMynupoBaTh LENU U 33/Ja4d HMCCIEAO0BaHUS, MCIOJIb30BaTh IMOCTABICHHBIE U CAMOCTOSITEIEHO
chopMyTHpoBaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JJisi (DOPMUPOBAHUS TUIIOTE3BI
IO MPOBEPKE MPABMUILHOCTH BHICKAa3bIBAEMBIX CYKJICHUII;

BJIQ/IETh HABBIKAMHM CaMOCTOSATEIBHOTO IUIAHUPOBAHMS U MPOBEACHUS YYCHHYECKUX HKCIEPHUMEHTOB,
COBEpIICHCTBOBAaTh YMEHHs HaOMIOgaTh 3a XOJOM IIpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro
pesynbTar, (GopMyIHpoBaTb O000OIIEHHWS U BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH pE3YJbTaTOB
UCCIIEIOBAHUS, COCTABIISITh 000CHOBAaHHBIN OTYET O MPOJIEIaHHOM paboTe;

MpHOOpeTaTh ONBIT YYCHHUYECKOH HCCIe0BATENbCKOM M MPOEKTHOW JEATENbHOCTH, IPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIIEHUs MPaKTHUYECKUX 3ajad,
MIPUMEHEHHIO Pa3TMYHBIX METOJIOB MTO3HAHUSI.

3) pabora ¢ unopmanmeii:

OpUEHTHPOBATbCSI B Pa3jIMYHBIX HMCTOYHUKAX HHPOpManuu (HAydHO-TIOMYNsApHAs JUTeparypa
XMUMHUYECKOTO COJIEp>KaHusl, CIpaBOYHbIE Mocobus, pecypchl WHTepHeTa), aHaIM3UpOBaTh HH(OPMALIKIO
pa3IMYHBIX BUAOB ©  (GOpM TPEACTABICHHUS, KPUTHYECKH OIICHHBATh €€ JIOCTOBEPHOCTH W
HEMPOTUBOPEUHBOCTE;

(dbopMynupoBaTh 3aMpocChl U MPUMEHATh PA3NUYHbIE METOJBI MPH MOUCKE W O0TOOpe HHpOpMaluHy,
HE0OXOIUMOM T BHITIOTHEHUS YUeOHBIX 3334 ONPEIeIEHHOTO THIIA;

MpHOOpETaTh OMBIT UCHOJIB30BAHMS HMHPOPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUN U Pa3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANbHYIO (hopMy mpeacTaBieHus uHpopManuu (CXeMbl, Tpaduku,
JrarpamMMbl, TaOMHIIBI, PUCYHKU U APYTHUE);

WCIONIb30BaTh HAyYHBIA S3BIK B KadueCTBE CPEACTBAa MPH pPadOTe C XUMHYECKON WH(MOpMAIHE:
MPUMEHSITH MEXKITpeIMETHBIC ((PU3NIECKUEe U MaTeMaTUYECK1e) 3HAaKU U CUMBOJIBI, (hOpMYITbI, a00peBHATYPBHI,
HOMEHKIIaTYpY;

MCIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISAHOCTH.

OgilajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMU:

3aJ1aBaTh BOTIPOCHI TIO CYILIECTBY 0OCYKIaeMO TEMBI B XOJIe AUAJIOTa W/WIIN TUCKYCCUH, BBICKA3bIBATh
unen, GopMyIHpoBaTh CBOM MPEIIOKEHUSI OTHOCUTEIHHO BBITIOJIHEHHUS TPEUIOKEHHOM 3a/1auK;



BBICTYIIaTh C  MPE3CHTAUMEld  PE3YJAbTAaTOB  IO3HABATEJIBHOW  JEATEIBbHOCTH,  IOJYyYEHHBIX
CaMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIIOJIHEHUH XUMHYECKOTO 3KCIEPUMEHTA,
MIPAKTHYECKOM PabOThI TIO MCCIEMIOBAHUIO CBOMCTB M3y4aeMbIX BEIICCTB, peaM3ali YIeOHOTO MPOEKTa U
(dbopMymHpoBaTh BBIBOJBI IO pe3ylIbTaTaM IMPOBEASHHBIX HCCIEAOBAHUN MYyTEM COTIIACOBAHMS TO3HIIMKA B
x0J1e 00CyX/IeHUsT 1 0OMeHa MHEHUSIMH.

OBy1aleHUe YHHBEPCAJIbHBIMHU PEryJAiTUBHBIMU J1€/iCTBUAMM:

CaMOCTOSITEJIBHO IJIAHUPOBATh U OCYIECTBIIATh CBOIO I03HABATEIBHYIO JEATEIBHOCTD, ONpeneissa e€
IeNH W 3a7a49d, KOHTPOJUPOBATh W IO MEpPE HEOOXOJMMOCTH KOPPEKTHPOBATh NpEJIaracMblidi allfOPUTM
JNCWCTBUI TIPW BBHIMOJHCHUM Y4YEOHBIX M HCCICNOBATCIBLCKUX 3a1a4, BHIOMpaTh Hawmboiiee 3PPEKTUBHBIMN
CIOCO0 WX penIeHus ¢ Y4ETOM MOTyYCHHS HOBBIX 3HAHHUH O BEIIECTBAX U XMMHYCCKHUX PEAKIIHIX;

OCYILIECTBISATh CAMOKOHTPOJIb CBOEH ACSITEIIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3VJIBTATbBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl 0OCBOEHUS Kypca «OpraHudeckas XUMHUsS) OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XMMHUYECKOW COCTABIISIONIEH €CTeCTBEHHO-HAYYHOW KapTHUHBI
MHpa, POJIM XUMHUHU B MMO3HAHUU SBJIECHUHN TPUPOJBI, B (GOPMUPOBAHUN MBIIUIEHUS U KYJIBTYPbl JIMYHOCTH, €€
(GYHKIMOHANBHOW TI'pPaMOTHOCTH, HEOOXOIMMOM Ml pelieHHus] NPaKTUYeCKUX 3aJad U SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/10POBbIO M PUPOAHOI Ccperie;

BJIQJICHUE CHUCTEMON XHUMHUYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIMOJArarolulue MOHATUS
(XuMUYeCKUM  DIEMEHT,  aTtoM,  OJJeKTpOHHas  00oJiouka  aTomMa,  MOJIEKyla,  BaJIEHTHOCTD,
AMEKTPOOTPHULIATENBHOCTh, XMMUYECKAs CBSI3b, CTPYKTypHast (popMyrna (pa3BEpHYyTas U COKpallEHHAas), MOJb,
MOJISIpHasi Macca, MOJISIpHBIA OObEM, YIIIEPOAHBIA cKeneT, (yHKIHOHANbHAs Ipyla, pajukai, H30Mepus,
M30MEpbl, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOA M a30TCOAEpIKaIlue COEAUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPDHBIE COEIMHEHMS); TEOPUU M 3aKOHBI (TEOpHs
CTPOEHMs OpraHuuyeckux BemecTB A. M. ByTinepoBa, 3akOH COXpaHEHHsI MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH A3bIK XUMUH; MUPOBO33PEHUECKUE 3HAHUS, JISKAIINE B OCHOBE IOHUMAHUS IPUYMHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBICHUH, (HAKTOJIOTUYECKUE CBEIECHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH HU
0€30I1aCHOM HCIOJb30BaHUM Ba)XKHEHIINX OPraHUYECKUX BELIECTB B ObITY M IPAKTUYECKOW AEATEIbHOCTH
4eJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHble IPU3HAKU IOHATUH, YCTaHABIMBaThb UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MMOHATHS IPU ONKUCAHUM COCTaBa, CTPOEHUS U MIPEBPALICHUN
OpPraHUYECKHUX COEIMHEHUI;

c(OPMHPOBAHHOCTh YMEHHUH UCIIOIB30BaTh XUMHUECKYIO CUMBOJIUKY JJIS1 COCTABJICHUS MOJIEKYISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTOH, COKpaIEHHON) GOPMYIl OPraHMYECKUX BEUIECTB M YPAaBHEHUH XUMHUECKUX
peaxiuii, U3roTaBIMBaTh MOJEIN MOJIEKY/l OPTaHMYECKUX BEIIECTB JJIS MIUIIOCTPALMHU UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOIO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH yCTAHABIMBATh MPUHAJICKHOCTh U3YYEHHBIX OPraHUYECKUX BELIECTB 110
UX COCTaBy M CTPOEHHUIO K OINpelNesIEHHOMY KjacCy/Tpyliie COEAMHEHUH (YIIeBOAOpOIbl, KHCIOPOA M
a30TCoJiepKallle COEAWHEHMs, BBICOKOMOJICKYJSPHBIE COEIMHEHMs), JaBaTh MM Ha3BaHUSA IO
cucremarndyeckoit Homenknarype (IUPAC), a Taxke mnpuBOAMTH TpUBHAJIbHBIE Ha3BaHUA OTIEIBHBIX
OpPraHMYeCKHUX BEIIECTB (3TUJIEH, MPOIUJIEH, alleTUIIEH, STUICHIVIMKOIb, IIUIEpUH, (HeHom, GpopMalbIeru,
aleTajableru]l, MypaBbMHAas KHCIOTA, YKCYyCHas KHCJOTa, OJEMHOBas KHUCIIOTa, CTeapuHOBas KHUCIOTA,
IIII0K03a, PPYKTO3a, Kpaxmall, [eJUII0103a, NIUIHH);

c(OPMHUPOBAHHOCTh YMEHMS OMPENENATh BUABI XMMHUYECKON CBSI3M B OPraHUYECKHX COEIMHEHUSX
(oovHApHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSATD MOJIOKEHUSI TEOPUU CTPOEHHS OpraHNYecKuX BemecTB A. M.
BytnepoBa 115t 00BbsICHEHUSI 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH COXPAHEHUS
Macchl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOEHHUE, (U3NYECKHE U XUMHUYECKUE
CBOWCTBA TUIMYHBIX MPEACTABUTENICH pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STHJICH,
MpOMUJIeH, ameTruiieH, Oyraauen-1,3, merunOyramueH-1,3, OeH30, METaHOJ, ATaHOJN, JTUICHIIUKOIb,
DIMLEpUH, (EHOJN, aleTajbAerujl, MypaBbUHAs M YKCYCHas KHCJOTHI, DJIIOKO3a, KpaxMal, LeJJI03a,
aAMHHOYKCYCHasi ~ KHCIJIOTa), WJUTIOCTPUPOBATh TI'EHETUYECKYI0 CBA3b MEXIYy HHUMHU YpPaBHEHUSIMH
COOTBETCTBYIOIIUX XMMUYECKUX PEAKLIMNA C UCTIONB30BAHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh MCTOYHUKH YIJIEBOJOPOJHOTO ChIpbs (HE(TB,
MIPUPOIHBIH ra3, yrojb), ClocoO0bl X NepepadOTKH U MPAKTUIECKOE MPUMEHEHHUE MTPOIYKTOB IIepepabOTKH;

c(OpPMHPOBAHHOCTh YMEHHM MPOBOJUTH BBHIYMCICHUS [0 XMMHUYECKUM YpPaBHEHUSM (Macchl, 00béMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA WJIH MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKLIUN);

c(OpMHPOBAHHOCTh YMEHUI BIIAZIETh CUCTEMOU 3HAHWN 00 OCHOBHBIX METOJAaX HAYYHOTO TO3HAHUS,
UCTOJB3YeMbIX B XUMHH IPH W3yYCHWU BEIIECTB M XUMHYECKHX SBICHUH (HaOmroneHue, M3MepeHue,
SKCIEPUMEHT, MOJIEIUPOBAHUE), UCIIOJIB30BaTh CUCTEMHbIE XUMHUUECKUE 3HAHUS JUISl TIPUHATUS pPElICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMCHHM COOMIONATh IMpaBWJIA TIOJH30BAHHMS XUMHYECKOH IMOCymod w
nabopaTopHbIM OOOpYIOBaHHEM, a TaKKe TMpaBWja OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH IO BBIOJHEHUIO J1a00PAaTOPHBIX XMMHUECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBINOJHITh XUMUYECKUN SKCHEPUMEHT (IpEBpaIleHUs
OpraHMYECKHUX BEIEeCTB IMpPH HArpeBaHUH, IOJIyYEHUE JTUJIEHAa W HM3Y4YEHHE €ro CBOWCTB, KayeCTBEHHbBIE
peakluuy OpraHMYEecKUX BEUIECTB, JACHATypauus OEJIKOB IMPH HArpeBaHMM, LBETHBIE pEaKLUUU OEJIKOB) B
COOTBETCTBUM C IpaBWJIaMU TEXHUKH O€30MaCHOCTH NpU OOpalleHHH C BEleCTBaMU U JabOpaTOPHBIM
o0opynoBaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amMcu ypaBHEHHH
COOTBETCTBYIOIINX PEaKIUil 1 POPMYIUPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHMUECKH aHAJIU3UPOBATh XUMHMUYECKYI0 HMH(OPMALHUIO, MOIy4aeMylo
13 pa3HbIX UCTOYHUKOB (CpescTBa MaccoBoil nHGopmanuu, HTEpHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHHI COOIOAATH TTPaBUJIa SKOJOTHYECKH IIEIECO00pa3HOTO TTOBEACHHS B OBITY
U TPYIOBOW NEATEIBHOCTH B LEISAX COXPAHEHMS CBOETO 3J0POBbS M OKPYKAMOIIEW IPUPOAHOM CpENBbI,
OCO3HaBaTh OMACHOCTb BO3JCHCTBHUS HA >KUBbIE OPTraHU3MBI OIpPENENEHHBIX OPraHWYEeCKUX BEIIECTB,
noHumMasi cmeicn nokaszarens [IJIK, mosicHaTe Ha mpumepax cnocoObl YMEHBIICHUS U MPEJOTBPAIICHUS UX
BPEIHOTO BO3/ICUCTBUS HA OpPraHU3M YEJIOBEKa;

Ui 00y4aloUIUXCs C OrPaHWYCHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE MPHUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAaX MTO3HAHMS BEIIECTB U XUMHUECKUX SIBICHUII;

JUIS CJENbIX U CIa0OBUIAIIMNX OOYyYaIOIIUXCA: YMEHHE HCIIOJIb30BaTh PeIbe(HO-TOUCUHYIO CHCTEMY
o0603nauenuit JI. bpaiins myist 3anucu XuMuIecKux GopMyi.

11 KJIACC

IIpeameTHsbIe pe3ynbTaThl 0CBOEHMS Kypca «O011as 1 HeOpraHu4eckasi XUMHsD) OTPaXKaroT:

c(OPMHPOBAHHOCTD MPEJICTABICHUM: O XMMHUYECKONH COCTABIAIOIIEH €CTECTBEHHO-HAyYHOW KApPTHUHBI
MUPa, POJIM XUMHUH B NIO3HAHUHU SIBIICHUH NPUPOJIBI, B (POPMUPOBAHUM MBIIUIEHUS U KYJIbTYpbl JMYHOCTH, €&
(GYHKIIMOHANBHON TPaMOTHOCTH, HEOOXOAMMOM JUIsl pELIeHHs MPAaKTUYeCKUX 3a7ad M 3KOJOTUYECKU
000CHOBAaHHOTO OTHOILLIEHHSI K CBOEMY 3JI0pPOBBIO M IIPUPOHOM cpene;

BIQJICHUE CHCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJIAralOIIME IOHATUSA
(XMMHYECKUI 3JIEMEHT, aTOM, H30ToIl, S-, P-, O- AIEeKTpOHHBIC OpPOHMTAM aTOMOB, MOH, MOJIEKYIa, MOJIb,
MOJISIpDHBI  00BEM, BAJEHTHOCTb, 3JIEKTPOOTPHULIATENIBHOCTh, CTEHNEHb OKHCICHMs, XUMHUYECKas CBs3b
(KoBaJIeHTHAsl, HMOHHAsA, MeETAJUIMYECKasl, BOJOPOAHAs), KPUCTAIIIMYECKass pelETKa, THUIIbI XUMHUYECKUX
peakuuid, pacTBOp, DIEKTPOJIMTHI, HEIIEKTPOIUTHI, DIEKTPOIUTHUYECKAs TUCCOLMALNSA, OKUCIUTED,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOW peakluH, XUMHUYECKOE€ PaBHOBECHE); TEOPHUHM M 3aKOHBI (TEOpHs
MEKTPOJIUTHYECKON aucconuanum, nepuoaudeckuii 3akon J[. VM. MeHneneeBa, 3aKOH COXpaHEHUS MacChl
BEIIECTB, 3aKOH COXPAHEHUS W IPEBpAIECHUS PHEPTUU IMPU XUMHUECKUX PpEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHMS, JISKALUE B OCHOBE NOHMMAHHUS IPUYMHHOCTU U
CHUCTEMHOCTH XMMHYECKHX SIBICHUH, (DaKTOJIOTUYECKHUE CBEIECHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH HU
6€301M1aCHOM HUCIOJIb30BaHUH BaKHEHIITNX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON EATENbHOCTH
YENI0BEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHble TNPU3HAKK [OHITUH, YCTaHABIMBaTh UX
B3aUMOCBS3b, HCIIOJb30BaThb COOTBETCTBYIOIIME IOHATHUS IPHU ONMCAHUU HEOPraHMYECKHX BEIIECTB M MX
IIpEBpALICHUN;

c(OPMHPOBAHHOCTh YMEHUN HCIIOIB30BATh XMMHUYECKYIO CHMBOJIUKY JUISi COCTaBlIEHUS (HOopMym
BEIIECTB M YpPaBHEHUI XMMHUYECKHUX peakuui, cucremarnyeckyio HomeHkinarypy (IUPAC) u TpuBHambHBIE
HAa3BaHMS OTACIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHBIN Ia3, yIJIEKUCIbIN ra3, aMMHaK, raliéHas U3BECTb,
HeraméHasi U3BeCTbh, IUThEBAs COAA, TUPUT U IPYTHE);



c(hOpPMHUPOBAHHOCTh YMEHHUU OIPENENSITh BaJICHTHOCTh M CTENICHh OKUCIICHUS XUMHYECKHX JIEMEHTOB
B COCAMHEHUSX PaA3JIMYHOTO COCTaBa, BHUJ XUMHYECKOW CBA3M (KOBaJICHTHAs, WOHHAs, METAJLTMYECKas,
BOZIOPOJIHASI) B COCOUHEHUSX, THUMN KPUCTAUIMUECKOM PEHIETKA KOHKPETHOTO BeElIecTBa (aromHasl,
MOJICKYJIIpHAsi, HWOHHAs, METaJUIM4YecKas), XapakTep Cpeabl B BOJHBIX pPAacTBOPAX HEOPraHUUYECKUX
COCIMHCHUH

c(hOPMHUPOBAHHOCTh YMEHUU YCTaHABIMBATh TMPUHANICKHOCTh HEOPraHWYECKUX BEIICCTB IO WX
COCTaBy K OTpENeJIEHHOMY KJacCy/TpymIie COCTUHEHHUH (MPOCThIe BEIIeCTBA — METAIBI M HEMETaJUIbI,
OKCH/JIbI, OCHOBAHHSI, KHCIIOTHI, aM(POTEpHBIC THAPOKCHJIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHH pAaCKpBIBAaTh CMBICH Mepuoanueckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H MPOTHOCTHYECKYIO (DYHKIIHH;

c(hOPMHUPOBAHHOCTh yMEHUH XapaKTEpHU30BaTh IIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHX
anemeHTOB 1—4 nepuonos Ilepuoanueckoit cuctembl XxumMmuueckux 3meMenToB J[. V. Menpaeneesa, HCTIONb3yS
HOHATHS «S-, P-, O-2JIEKTpOHHBIE OpPOMUTANNY, «IHEPTETHUYSCKHE YPOBHU», OOBSCHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHMYECKHUX 3JIEMEHTOB M MX COEIMHEHUN MO mepuojaaMm u rpymnmnam llepumoanueckoi
CHUCTEMBI XUMHUUYeCKHuX 3JieMeHTOB J[. . Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTh (OMHUCHIBATH) OOIHME XUMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJITBEPKAATH CYIIIECTBOBAHNE TEHETHUECKON CBS3U MEKITY
HEOPraHMYECKUMU BEIIECTBAMH C TIOMOIIIBIO0 YPABHEHHUI COOTBETCTBYIOIMX XUMUYECKUX PEaKIINA;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATh XMMHUYECKHE PEAKIMH IO Pa3IUYHBIM IMPU3HAKAM
(dnciy ¥ cOCTaBy pearupyrolluX BelecTB, TeII0BOMY 3G (eKTy peakiiy, U3MEHEHHIO CTeNeHeH OKUCIeHUs
AJIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTaBISATH YPaBHEHHS pEAKIUi pa3IWYHBIX THUIIOB, TIOJHBIE U
COKpami¢HHbIC YpaBHEHUSI PEAKIMi MOHHOTO OOMEHA, YYMTHIBAsl YCIOBUSA, MPU KOTOPHIX ITH PEAKIIUU HUIYT
JI0 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHHUIl TMPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKUX BEIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHUH pPaCKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUil
MOCPEJCTBOM COCTABJICHHUS ANIEKTPOHHOTO OanaHca ITHUX PeaKIuii;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW Peakiuu OT Pa3IudHbIX
(bakTOpOB; XapakKTep CMEIIEHUS XHMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3ICHCTBUS
(mpuaIMn Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh XUMHUYECKHE IMPOIECChl, JIeKallue B OCHOBE
MIPOMBIIIICHHOTO TOJIy4EHHUs] CEPHOM KUCIOThI, aMMHUaKa, a Takxke C(OPMUPOBAHHOCTb MPEICTABICHUN 00
00LIMX HAYYHBIX IPUHIIMIIAX U SKOJOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBHIYHMCICHHS C UCIOIH30BAHHEM TOHSTHUS «MaccoBas HOJS
BEII[ECTBA B PACTBOPE», OObEMHBIX OTHOILIEHUN Ta30B MPH XUMUYECKUX PEAKIUSAX, MACChl BEIIEeCTBAa WIH
00bEMa Tra3oB MO H3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM OObEMY OJHOTO M3 Y4YacCTBYIOLIUX B
peakuuy BEUIECTB, TEIUIOBOTO 3(QeKra peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COONIONATh IMpaBWJIa TOJNB30BaHHS XHUMHYECKOH mocymoil u
naboparopHblM 000OpYIOBaHHEM, a TaKXkKe IMpaBWia oOOpalleHHus C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMTOTHEHUIO JTA0OPATOPHBIX XMMHUECKHUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUUW IJIAHUPOBATh U BBHIMOJHITH XUMHUYECKUN DKCIIEPUMEHT (pasloKeHHe
MepoKCUIa BOAOPOJa B MPUCYTCTBUM KaTalM3aTropa, ONPEAESIEHUE Cpebl PaCTBOPOB BEHIECTB C MOMOIIBIO
YHHUBEPCAJIHLHOTO WHIMKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklluu, peakluu
MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIMu Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHHUS,
pelieHue SKCIePUMEHTANIBHBIX 33j1ad o TeMaM «Metamisl» 1 «HemeTamib») B COOTBETCTBHH C MTpaBUIaMU
TEXHUKHA 0€30TacHOCTH MpU OOpallleHWH C BEIIECTBAMHU U JIAOOPATOPHBIM OOOPYIOBaHHEM, MPEICTABISThH
pe3yNbTaThl XUMUYECKOTO SKCIEpUMEHTa B (OopMe 3alUCH YpaBHEHUH COOTBETCTBYIOUIUX pEaKIUid |
(dhopMynUpoBaTh BHIBOJIBI HA OCHOBE ATHX PE3YIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHATU3UPOBATH XUMHUUYECKYI0 MH(POPMAIUIO, TOTYyYaeMYIo
W3 Pa3HBIX UCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKAIUH, IHTEpHET U Opyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIONATH MPaBUIIa IKOJIOTHYECKH 11E71eCO00pa3HOro MOBEACHHS B OBITY
U TPYAOBOM JEATEIBHOCTH B LEIAX COXPAaHEHMs CBOErO 30POBbS U OKPYXKAIOWIEH IPUPOMHON CpEnbl,
OCO3HAaBaTh OMAaCHOCTb BO3JEWUCTBHS HA KUBbIE OPraHU3MBI OIpPEAENEHHBIX BEIIECTB, MOHUMAs CMBICI



nokazarens IIJIK, mosicHATe Ha mnpuMepax CHOCOOBI YMEHBIICHHS M TPEAOTBPAILEHUS HX BpPEIHOTO
BO3JCHCTBUS HA OPraHU3M YEJIOBEKA;

U1 OOy4aloIIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 37I0POBBS: YMEHHE NPUMEHSTH 3HAHHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX ITIO3HAHMS BEIIECTB U XUMUYECKUX SIBIICHUM;

IUISL CIIETIBIX U CIIA0OBUIAIINX OOYYaIOUIMXCS: YMEHHE HCIIOJIb30BaTh PEIbe(HO-TOUCUHYIO CHUCTEMY
0003HaYeHU I JL bpaiinsa JUIst 3amnucu XUMUYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 4acoB
Ne DJIeKTpOHHBIe (LH(pPOBHIE)
HaumeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Koutpoasusl | IlpakTuuec
n/n Bcero odpa3oBaTe/ibHbIE PecypChl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHUYeCKOH XUMUH
IT i . T
1.1 PEIMET OpTaHHiceron X%MHH COPHA CTPOCHIA 3 bubmotexa IIOK https://myschool.edu.ru/
oprannyeckux coequernit A. M. bytineposa
Wroro mo pazaeny 3
Pasnea 2. Yuiesogopoasl
2.1 [MpenenbHbIE YIIEBOAOPOIBI — ATKAHBI 2 bu6nuoreka I{OK https://myschool.edu.ru/
H :
2.2 CPCACHEHDIC YIICBONOPOIBL: ATKCHBL, ATKAMEHEL, 6 1 Bbubmoreka IIOK https://myschool.edu.ru/
AJIKUHBI
2.3 Apomarudeckue yrieBoa0pOIbI 2 bubmoteka IIOK https://myschool.edu.ru/
I1
2.4 PHPOHBIC HCTORHHIH YIICBONOPOLOB H X 3 1 bubmotexa IIOK https://myschool.edu.ru/
nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucaopoacoaep:kamnue opranneckue coeJuHeHUust
3.1 Cruptsl. denon 3 bubnuoreka ITOK https://myschool.edu.ru/
3.2 Anpbnerunbl. KapooHoBbie KUcIoThl. CI0KHBIC 3(PHPBI 1 bubmoreka ITOK https://myschool.edu.ru/
3.3 VIeBoabl 1 bubmotexa ITOK https://myschool.edu.ru/
Hroro no pazaeny 13
Pasgen 4. Asorcoaepxaniye OpraHndecKue CoOeMHCHUS
41 AMUHBL. AMUHOKHUCIIOTEI. benkn 3 bubmuorexa ITOK https://myschool.edu.ru/
Wtoro mo pazaeny 3
Pasnea S. BeicokoMoJIeKYJISIDHBIE COeIMHEHUSA
51 [Tnactmaccer. Kayayku. Bonokna 2 bubmuoreka [{OK https://myschool.edu.ru/
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11 KJIACC

KoaudecTBO 4YacoB

Ne DJIeKTpOHHbIe (LN (pPOBbIE)
HaumeHoBaHue pa3iesioB U TeM MPOrpaMMbl Konrpoasusl | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIe pecypchl
e padoTbl KHe padoThbl
Pasnen 1. Teoperudeckue 0CHOBbI XUMHH
C I I
11 | Tepmosmriccxas oncrena xmrccsans sxemeron , 7 5 BuGmorera LIOK
' PHOZ T https://myschool.edu.ru/
Menneineena
bubmoreka [IOK
1.2 C .M 0
TpoeHue BemecTBa. MHOrooOpasue BeIecTB 4 httos://myschool.edu.ru/
bu6moreka [IOK
1.3 X
HMITHECIHE peaiiiii 6 1 1 https://myschool.edu.ru/
MToro 1o basier 13 bubmoreka [IOK
pasieiy https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumust
bub6moreka IIOK
2.1 M
CTalLIb! 6 1 https://myschool.edu.ru/
bubmoreka [IOK
2.2 H
CMETAILIH! 9 1 1 https://myschool.edu.ru/
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB 2 butmmorexa [IOK
' p p B https://myschool.edu.ru/
1010 1o haszel 17 bubaunoreka [IOK
pasaciy https://myschool.edu.ru/
Pa3nena 3. XuMus u :KU3Hb
bubmuoreka [IOK
3.1 X
HIMITT HORISHD 4 https://myschool.edu.ru/
Hroro no pasneny 4
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koanyectn 3
o JIEKTPOHHbIE HU(POBbIE
Tema ypoka 0 4acoB P ungp
n/n Jara o0pa3oBare/ibHbIE pecypchl
Bcero
1 [Ipenmer oprannyecko €€ BO3 OBEHHE, pa3 € W 3HAYCHHUE 1 Bubmorexa [IOK
MET OPraHMYECKON XUMUH, €€ BOSHUKHOBCHHUE, Pa3BUTHE U 3HAYCHHU
bed P P https://myschool.edu.ru/
5 Teopus cTpoeHus opraandeckux coequaeHnii A. M. byrneposa, eé 1 bubmuoteka LIOK
OCHOBHBIE TIOJI0KEHHUS https://myschool.edu.ru/
3 [Ipencrasnenue o kinaccudukanuu opraHndeckux Bemiects. Homenknarypa 1 bubmuoteka LIOK
(cucTemarnyeckas) ¥ TPUBHAIBHBIC HA3BaHUS OPTaHMYCCKUX BEIIECTB https://myschool.edu.ru/
4 Arka COCTaB U CTPOEHHE, TOMOJIOTMUECKHUIA 1 bubmorexa HOK
KaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH Ps
P e https://myschool.edu.ru/
. bu6muoreka [IOK
5 MetaH 1 3TaH — NPOCTEHIIHE MPEACTABUTEIN ATKAaHOB 1
https://myschool.edu.ru/
. bu6muoreka [IOK
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 5 . 1 bubanoreka [IOK
THJICH U TIPOTIUJIEH — MPOCTEHIINE MPEACTAaBUTEIN AIIKCHOB
P P b https://myschool.edu.ru/
3 N 5 Ne 1. I . L bu6mmoreka [IOK
aktuyeckas padora Ne 1. «I[lonydyeHue 3TUIIeHA U U3YYCHHE €TO CBOMCTRBY
P P o i https://myschool.edu.ru/
9 Anxaguensl. byraguen-1,3 u metunOyraauen-1,3. [Tonydyenue 1 bubnuoreka [IOK
CHHTETUYECKOTO KaydyKa U pe3UHbI https://myschool.edu.ru/
10 AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH PSII. 1 bubanoreka [IOK
AlleTHIIeH — MPOCTEUIITNI MPeCTaBUTEh ATKUHOB https://myschool.edu.ru/
. bu6bmuorexa [IOK
11 Brrurcnenus o ypaBHEHUIO XUMHUECKOW peakiiuu 1
https://myschool.edu.ru/
12 ApeHsbl: 0eH30:1 1 TOIyoJl. TOKCHYHOCTh apeHOB 1 bubnuoreka [IOK
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13 I'eneTnyeckas CBA3b yIIEBOJOPOAOB, IPUHAICKAUX K PAITUYHBIM bubmuoreka LIOK
KJ1accam https://myschool.edu.ru/

14 [IpupoaHble HCTOYHHUKY YITIEBOAOPOIOB: IPUPOIHBIN I'a3 U NOIYTHBIE bubmuoteka LIOK
He(TsHBIC ra3bl, HE(YTh U MPOAYKTHI €€ epepaboTKu https://myschool.edu.ru/

15 [IpupoaHbpIe HICTOYHHUKH YITIEBOAOPOIOB: IPUPOAHBIN a3 U MOIIYTHBIE bubmuoteka LIOK
HeTsHBIC Ta3bl, HEYTh U MPOAYKTHI €€ MepepadoTKH https://myschool.edu.ru/
16 KonTponrsnas pabota no pasnueny «YriieBoI0poab» ﬁ;lggl;l/on:\e/:sh]jgli du.ru/

17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: METAHOJI M ATaHOJ. BogopoaHas cBs3b bubmorexa HOK
https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHI: STUIICHIIIUKOIb U TITULEPUH bubmorexa LIOK
https://myschool.edu.ru/

19 ®deHout: CTpoeHUE MOJICKYIIbI, (PU3NYECKHEe M XUMUUYECKHE CBOMCTBA, bubmuoteka [{IOK
IPUMEHECHHE https://myschool.edu.ru/
20 Anpaerunpl: GOpMaNIbICTH M alleTAIbIETHA. ALIETOH ]f?tI/tISJSH;I/OnT]\e/I;?hL()If))IIZ duru/

21 OnHOOCHOBHBIC TIpeiebHbIEC KAPOOHOBBIE KUCIOTHI: MypaBbHHAS U bubmunoreka [IOK
YKCyCHast https://myschool.edu.ru/

22 [Ipaktrueckas pabota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM KHCIOTBI» BH6H_HOTeKa oK
https://myschool.edu.ru/

23 CreapuHoBas 1 0JICMHOBAsI KUCJIOTHI, KAK IIPEICTABUTENIH BbICIINX bubmuoteka [IOK
KapOOHOBBIX KHCJIOT https://myschool.edu.ru/

24 MBpL1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIIEe IEHCTBHE bubmorexa [OK
https://myschool.edu.ru/

o5 CrnoxHble 3¢UpbI Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ uaponu3 bubnuoreka [IOK
CIIO’KHBIX 3(UPOB https://myschool.edu.ru/

26 XKupsl: ruaponus, npuMeHeHne, OMoIoruyecKas pojib KUPOB bubmoreta [OK
https://myschool.edu.ru/

27 VYrieBoibl: cocTas, Kinaccudukanys. BaxkHelne npeacTaBuTeNnu: TII0Ko3a, bubnuoreka [IOK
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¢bpykTO3a, caxaposa

https://myschool.edu.ru/

28 Kpaxman u 1emirono3a Kak mpupoIHbIEC TOJIMMEPhI 1 bubamorexa LIOK
https://myschool.edu.ru/

29 KonrponbHas pabota o pazzueny «Kuciopoaconepxaiiie opraHudecKie 1 bubmuoteka LIOK
COC/IMHCHUS https://myschool.edu.ru/

30 AMWHBI: METHUJIAMUH U aHWJIHH 1 Bubmioreia LOK
https://myschool.edu.ru/

31 AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUUYECKUE COECTUHEHMS, X 1 bubmuoteka LIOK
ouooruueckoe 3HaucHue. [lernTuast https://myschool.edu.ru/

32 benku xak mpupoHbIE BRBICOKOMOJIEKYIISIPHBIE COCAMHEHUS 1 Bubmorexa [IOK
https://myschool.edu.ru/

33 OcCHOBHBIE TIOHITHSI XUMHH BRICOKOMOJIEKYJISIPHBIX COETUHEHHI 1 Bubmorexa LIOK
https://myschool.edu.ru/

34 OCHOBHBIE METOJIbl CHHTE3a BRICOKOMOJIEKYISIPHBIX COCTUHEHUN. 1 bu6moreka [IOK
[TracT™Macchl, KaydyKH, BOJIOKHA https://myschool.edu.ru/
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11 KJTACC

Kosmmuects Jara
Ne DJIeKTpoHHbIe Hu(poBbIE
Tema ypoka 0 4acoB H3y4YeH
n/n o0pa3oBaTeJibHbIE pecypChl
Bceero s
1 X . A 3 o 1 bubmmorexa [IOK
MMHYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs! KOHPUTYpALIHs aTOMOB
P P https://myschool.edu.ru/
9 [Iepnonnueckuit 3axoH u lleproauueckas cucreMa XMMUYECKHUX JIEMEHTOB 1 bubmuoteka LIOK
J1. 1. MenneneeBa, Ux CBA3b C COBPEMEHHOM TEOpHEil CTPOCHHUS aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX IEMEHTOB U MX
N bubnnoreka IIOK
3 COEIMHEHUH 10 TpyMIaM U epuoaM. 3HadeHUe NMeprUoIMIECKOTO 3aKOHa U 1
https://myschool.edu.ru/
cucTeMbl XuMH4Ieckux anemeHToB J[.11. MenneneeBa B pa3BUTHN HAyKH
Crpoenue BemecTBa. XUMUYECKas CBSI3b, €€ BU/IbI; MEXAHU3MbI bubmmorexa [IOK
4 . ’ 1
00pa3oBaHMs KOBAJCHTHOM CBs3U. BogopoaHas CBs3b https://myschool.edu.ru/
5 BanentHocTh. DnekrpooTpunareabHoCcTh. CTENeHb OKUcaeHus. BemecTra 1 bubmoreka [IOK
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS https://myschool.edu.ru/
6 [TonsiTue o gucnepcHbIXx cucTteMax. ICTUHHBIE M KOJUIOWIHBIE PACTBOPBI. 1 bubmuoreka [{IOK
MaccoBast 10J1s1 BEIIIECTBA B PaCTBOPE https://myschool.edu.ru/
7 Knaccudukamnus u HoMeHKIIaTypa HEOPTraHUIECKUX COCTUHCHHIA. 1 bubmuoreka [IOK
I'eHeTHyecKkas CBSI3b HEOPraHMYCCKUX BEIIECTB, Pa3IMUHBIX KIACCOB https://myschool.edu.ru/
Knaccudukanus XuMU4eCKUX peakiiuii B HEOPTraHMYECKOM U OPraHu4eCKOi
¢ P P P bubanoreka [IOK
8 XUMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U 1
https://myschool.edu.ru/
MIPEBPALIECHUS SHEPTUU TTPU XUMHUECKHUX PEaKIHIX
9 C 06 X 1 bubanoreka [IOK
KOPOCTb PEaKI1u. aTUMBbIE pEeaKIuU. XMMHUUYECKOE PABHOBECHE
P P P P P https://myschool.edu.ru/
10 [Tpaktrueckas pabota Ne 1. «BiusiHre pa3nudHbIX (JaKTOPOB Ha CKOPOCTh 1 bubmuoteka [IOK
XUMHYECKOU peaKinm» https://myschool.edu.ru/
DnekTponuTuueckas auccounanus. [lousaTue o BOQOpOAHOM NOKa3arese
1 (PH) p 5 I 1 bubanoreka [IOK
actBopa. Peakiuu nonHoro oomena. ['uaponus opraHmueckux u
PT) P P P P https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
12 OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIE peakiinu. [loHsTue 00 amexTponmse 1 bubmoreka [IOK

pacIuiaBoB U PaCTBOPOB COJIEH

https://myschool.edu.ru/
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bubmuoreka [IOK

13 Konrponbshas padora no pazneny «TeopeTndeckue 0CHOBBI XUMHUN)
P P P Y P https://myschool.edu.ru/
Mertamibl, ux nojgoxenue B [lepuoaudyeckoil cucreMe XUMHYECKUX
bubmuoreka [IOK
14 anemenToB /. 1. MenneneeBa u 0coOeHHOCTH CTpOeHuUs aToMoB. O01iue
. https://myschool.edu.ru/
(du3HyecKre CBOMCTBA METANIOB
. . bubmoreka [IOK
15 CrnaBel METAIOB. DJEKTPOXUMUYECKUH psAJl HANPSHKEHUH METallIOB
https://myschool.edu.ru/
16 XUMHYEeCKUe CBOMCTBA BaKHEMIINX METAJUIOB (HAaTpuH, Kajlui, KalbLHiH, bubmuoteka LIOK
MarHuii, aTFOMUHHI) M UX COCTUHECHUH https://myschool.edu.ru/
. . bubmoreka [IOK
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU M KX COCTUHEHUIN
https://myschool.edu.ru/
. . bubmoreka [IOK
18 XUMHUYECKHE CBOMCTBA ITMHKA, KeJe3a U UX COCAMHEHUHN
https://myschool.edu.ru/
19 [Ipaxtuueckas pabota Ne 2. "Penienne skcriepuMeHTaNbHbBIX 3a/1a4 [0 TeEMe bubmuoteka LIOK
«Metamms" https://myschool.edu.ru/
20 Hewmeranmnel, nx nonoxenue B [leprognyeckoit cucreMe XUMUYECKUX bu6moreka IIOK
anementoB /. Y. MeneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB https://myschool.edu.ru/
21 dusndecKue CBOMCTBAa HEMETAUIOB. AJUIOTPOTIUS HEMETAUIOB (Ha IIPUMEpPE bubmunoreka [IOK
KHCIIOpo/a, cephl, pocdopa u yraepoa) https://myschool.edu.ru/
. . bubmuoreka [IOK
22 XUMHYECKHE CBOMCTBA TAJIOT€HOB, CEPhl U UX COCIMHEHUN
https://myschool.edu.ru/
. . bubnuoreka [IOK
23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa ¥ UX COCTUHCHHUM
https://myschool.edu.ru/
24 X . . bu6muoreka IIOK
MMHMYECKUE CBOMCTBA yIIepoa, KPEMHUS U UX COCTUHEHUN
yIIep P https://myschool.edu.ru/
. . bubmoreka IJOK
25 [IpuMeHeHne Ba)KHENIINX HEMETAJUIOB M UX COEIMHEHUM
https://myschool.edu.ru/
O06o0menne u cucTeMaTu3aius 3HaHuil mo teme «Hemeramiby.
. bubnuoreka [IOK
26 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUA U TEPMOXUMHUYECKHE
. https://myschool.edu.ru/
pacuéThbl
97 [Tpaktrueckas pabota Ne 3. «PemieHne sKciepuMeHTAIBHBIX 33/1a4 TI0 TeMe bubmoreka [IOK

"HemeTamuie"»

https://myschool.edu.ru/
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bubmuoreka [IOK

28 KonrponbHas pabota mo remam «Metamib» U «Hemeramibny 1 httos://myschool.edu.ru/

29 Heoprannueckue u opranndeckue kuciorel. Heoprannueckue u 1 bubmuoteka LIOK
OpraHMYeCKHEe OCHOBAHMUSI https://myschool.edu.ru/

30 AmdoTepHbIe HEOPTaHUYECKHE U OPTaHMYECKUE COCSTUHECHHS. ! bubmuoteka LIOK
IeHeTnveckas CBA3b HEOPraHUYECKUX M OPraHUUECKHUX BEIISCTB https://myschool.edu.ru/

31 Posib xuMuu B 006€crie4eHNN IKOIOTMUECKOM, SHEPreTUYECKON U MUILEBOM 1 bubmuoreka LIOK
0€301aCHOCTH, Pa3BUTHH METUIIMHBI https://myschool.edu.ru/

32 [IpencraBnenus 06 0OMIKMX HAYYHBIX IPUHIUIAX TPOMBIIIEHHOTO 1 bubmuoteka LIOK
MOJTYYCHHUS] BAKHEHUIIIMX BEIICCTB https://myschool.edu.ru/

33 YenmoBek B MUpPE BEIISCTB M MAaTEPHAJIOB 1 Bubmorexa LIOK
https://myschool.edu.ru/

34 XuMHS ¥ 37I0pPOBBE YETTOBEKA 1 butmmorexa [IOK
https://myschool.edu.ru/
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YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
* Xumus, 10 xmacce/ I'abpuensa O.C., O0mecTBo ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODAY; Akuroneproe obmectBo «M3narensctBo «IIpocBemnienue»
» Xumus, 11 kiracc/ I'adbpuensta O.C., O0mecTBo ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAY; Axumoneproe obiiectBo «M3marensctBo «lIpocBemennes

BBenure BapuaHT

METOAUYECKUE MATEPUAJIbBI IJ151 YUUTEJIA

Beemure 1. O.C.I'abpuensn, [.I"JIpicoBa «Xumus Metoanueckoe mocooue — 0a30BbId
ypoBeHb» - M.: lIpoda 2022 ro.

2. O.C.I'abpuensn, N.I.OctpoymoB, «OO011as XuMusi B TeCTaxX, 3aja4ax, ynpaxkHeHusx. 11
kiace» — M.: [Ipoda, 2023 rox.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.ViakoBa «Xumus 11 kinacc: KoHTponbHbIe 1
MPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: llpoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.BBeaenckas «Xumus 11 kiacc: HacronpHas kHura Jyis
yautens». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensn, "I JIpicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHas kHUTA 115
yautens». Yacts 2 — M.: lIpoda, 2022 rox.

6. O.C.I'abpuensy, [1.B.Pemeros, U.I.OctpoymoBa «3a/1auu 1o XuMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021rox.

7. B.I. lenuncoBa «Xumus 11 kinace noypousnsie miansl o yueonuky O.C.I'abpuensina,
I'T".JIsicoBoii» - Bonrorpag Yuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 kmacc», - M.: Dk3aMmeH,
2019r.

9.9. 0.C.I'abpuensu, N.IocTpoymoB « XuMUYECKUH IKCTIEpUMEHT B mikoJe 11 kmacey; -

M.: [Ipoda. —2019 ron.



HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenute _ Benutenanusiehttp://www.chemnet.ru I"azera «Xumusi» u caiit juis yaurens
«S1 uay Ha ypoK XUMHW»

http://him.1september.ru Emunas xomtexuus LIOP: [IpeamerHas KoneKust « XuMusD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuHbIE SKCTIEPUMEHTHI:
xumust. Komnexnust Poccuiickoro o611eo6pa3oBareinbHOTO MopTaia

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas oquMnmaa mKkoJIbHAKOB 110 XUMUU
http://chem.rusolymp.ru Opranndeckast XuMus: JICKTPOHHBIN yUeOHUK IS CpeaHEH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: IIEKTPOHHBIN Y4SOHHK

http://www hemi.nsu.ru OTKpBITBIH KOJICHK: XAMUS

http://www.chemistry.ru JluctaHiiHOHHAs OJUMIIHAA 10 XUMHHU: TCICKOMMYHHKAITHOHHBIHI

00pa3zoBaTeIbHBIN MPOEKT
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