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MNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa mo XUMUU Ha ypOBHE CpeJHEro oOImiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe PeznepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Odenepanum», TpeOOBaHWK K pe3ylbraTaM OCBOCHHS (eJIepaibHON  00pa3oBaTEeIbLHOM
nporpammsl cpeanero obmero oopazosanus (POIT COO), npeacraBneHHbIX B PenepaabHOM
rocyapcTBeHHOM obOpa3zoBareiabHoM ctangapre COO, ¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmMera «XuMus» B 00pazoBatenbHbIX opranusanusax Poccuiickoit denepanuu,
peanu3youmMx OCHOBHbIE O0pa3oBaTeibHbIE MPOrPAaMMBbl, U OCHOBHBIX IOJOKEHUI
«Ctparterun pasutus BocnuTanus B Poccuiickoin ®@enepanuu Ha nepuon ao 2025 ronax»
(Pacnopsixenue IlpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMIOB K pa3pabOTKe MpOTpamMMbl MO XMMHHU, K OIpPEICICHUI0 00IIeit
CTpaTeruu OOYYEHHWs, BOCIHTAHHUS M PAa3BUTHA OOYYAIOUIMXCS CPEICTBAMH YYeOHOTO
npenmera «Xumus» s 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIM KOHIIENTYalTbHBIE
nonoxkeanss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IEJieH, COAEpIKaHUs, PE3yJIbTaTOB
oOyueHust ¥ TpeOOBaHUN K YPOBHIO OJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o00pa3oBaHME, IOJy4aeMO€ BBINYCKHHKaMH 0011e00pa3oBaTebHON
OpraHu3alluy, SBISIETCS HEOTHhEMJIEMOM dYacTbhio HuX o0Opa3oBaHHOCTH. OHO CIIYXHUT
3aBepLIAONIMM STallOM peau3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIHOUYEBBIX
LIEHHOCTEH, NMPHUCYIIUX IEJIOCTHOM CHCTeMEe XUMHMYECKOro o0pa3oBaHMs. ODTH IEHHOCTU
KacaloTCs TO3HAHUS 3aKOHOB TIPUPO/IBI, (POPMHUPOBAHUST MUPOBO33PEHUS M O0IIEH KyIbTYpHI
YelloBeKa, a TaKXKe DKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
npUpoAHON cpexne. Peanmsyercss xumuueckoe oOpazoBaHHE OOYYAIOIIUMXCS HA YpPOBHE
cpeaHero o01mero oOpa3oBaHMs CPEICTBAMH yu4eOHOTO MpeaMeTa «XUMUs», ColepKaHue u
MMOCTPOCHHE KOTOPOTO OIpe/eeHbl B MporpaMMe MO XMUMHH C YYETOM CHEIU(PUKA HAYKU
XMMUH, €€ 3HaYeHUS B MO3HAHUU MPHUPOJIBI M B MAaTEPUAILHON JKU3HU OOILECTBA, a TAaKXKe C
y4€TOM OO0IIMX IieJiel U MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpenHero obuiero oopazosanus B Poccuiickoii @eneparuu.

XuUMHS Kak D3JEMEHT CHCTeMbl €CTECTBEHHBIX HAayK WIrpaeT oco0yl pojb B
COBPEMEHHOM ITUBUIIN3AIIMH, B CO3JaHUU HOBOM 0a3bl MaTepHaIbHON KyIbTypbl. OHA BHOCUT
CBOM BKJIaJ B (hOPMUPOBAHHE PALIMOHATIHHOTO HAYYHOT'O MBILUICHUS, B CO3J[aHUE 1IEIOCTHOTO
MPEJCTaBIeHUA 00 OKPYXKAIOMEM MHpE KaK O €IMHCTBE MPUPOABI M 4YeJIOBEKa, KOTOPOE
(dbopMupyeTcsi B XUMHUU HAa OCHOBE TIOHMMaHUS BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIET0 MHPA,
OCO3HAHMS B3aMMOCBSI3M MEXIy CTPOCHHMEM BEIECTB, UX CBOMCTBAMH M BO3MOXXHBIMHU
00J1acTAMH MPUMEHEHHS.

TecHo B3aumojeiicTBYs C JApPYrMMH €CTECTBEHHBIMH HayKaMH, XHMHUS cCTaja
HEOTHEMJIEMON YaCThI0O MHUPOBOW KYJIBTYPBI, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO TPYAa U
KHU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHash XMMHsS KaK HayKa CO3MJaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTHIl HalpaBlieHa Ha pellleHHe IT00aJbHBIX MpoOIeM yCTOWYMBOIO
pa3BUTHS YEJOBEYECTBA — CBIPbEBOM, DJHEPre€TUUYECKOM, MHIIEBOM, HKOJOTHYECKOU
0€30MacCHOCTH U OXPaHbI 37JOPOBbSI.

B cootBercTBHM ¢ OOLIMMHM IENSIMH W NMPHHLIMIAMH CPEIHEro 00Iero odpa3zoBaHuUs
comepkanue mpeamera «Xumus» (10-11  kmaccel, 0a30BbIi  ypOBEHb H3YyUEHUS)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOLIEKYIbTYpHYIO MOATOTOBKY OOydYarommxcs,
HEOOXOAMMYI0O UM Ui BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO



BKJIIOYCHUSI B KH3Hb COIMYMa, MPOAOJDKEHHS OOpa3oBaHHs B Pa3IMYHBIX 00JACTIX, HE
CBSA3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBisiomyMU IpeaAMeTa «XUMUs» SBISAIOTCS 0a30oBble Kypchl — «OpraHuueckas
xuMusi» U «OOmass U HeopraHuvyeckas XUMUS», OCHOBHBIM KOMITOHEHTOM COJCpXKaHHUs
KOTOPBIX SBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUI M0 HEOPTaHMYECKON XUMHH (C
BKJIIOYEHHEM 3HaHUN M3 0oOmlie XMMuHM) U opraHudeckor xumuu. DopMupoBaHHE TaHHOU
CUCTEMbI 3HAHUU MIPU U3YyYEHHUHU MPEAMETA 00ECTIEYNBAET BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOTr000pa3usi BELIECTB HA OCHOBE OOIIUX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coxaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHuyeckas XuMus» copmupoBaHa B IporpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOIO
MOJX0Aa K M3YYEHHUI0 y4yeOHOro marepuana u oOyCIOBJIE€HAa UCTOPUYECKH OOOCHOBAaHHBIM
pPa3BUTHEM 3HAHUU HA ONPENEIIEHHBIX TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHm4ecKoin
XMMHMHM BELIECTBA pPAaCCMaTPHUBAIOTCS HAa YPOBHE KJIACCHUYECKOM TEOPUU CTPOEHHUS
OpraHMYECKUX COCAUHECHUH, a TAaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKHUX U DIIEKTPOHHBIX
MIPEJCTaBICHUH O CTpoeHNH BemecTB. CBeieHns1 00 M3y4aeMbIX B Kypce BEUIeCTBaX JArOTCS
B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIIOXKHBIX OMOJIOTMYECKH aKTHBHBIX COeqUHEHui. B
Kypce OpraHMYeCcKOM XMMHU IMOJY4aroT pa3BUTHE COPMHPOBAHHBIC HA YPOBHE OCHOBHOTO
oOmiero  oOpa3oBaHUSl  IE€pBOHAYAJbHbIE MPEACTABICHUS O  XHUMHUYECKOH  CB3H,
KJIaCCU(PMKALIMOHHBIX MPU3HAKAaX BEILIECTB, 3aBUCUMOCTU CBOMCTB BEIECTB OT MX CTPOCHMS,
0 XUMHUYECKOU PEaKIIUH.

[Tor HOBBIM yTJIOM 3peHus B mpeaMeTe «XuMus» 0a30BOT0 YpOBHS paccMaTpUBaeTCs
U3YyYEHHBIII Ha YpOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUS TEOPETHUYECKUII MaTepuan U
(hakTOJIOTrMUECKUE CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmast 1 HeopraHudeckas: XUuMus» 00y4JarolIMMCs MPEeI0CTaBIsSETCs] BOZMOKHOCTh
0CO3HATh 3HAYCHHE MEPUOJIUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U METOAO0JIOTMYECKHX
MO3UINH, TIyOXKe TOHATh HWCTOPUYECKOE H3MEHeHHe (YHKIUH OSTOro 3akoHa — OT
o0o01aroieit 10 0ObACHSIONIEH U MPOTHOZUPYIOIICH.

Ennnas cucrtema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUU, CBOMCTBAX
U IPUMEHEHUH, a TAKKE O XUMHUYECKHMX PEAKLUAX, MUX CYHHOCTH U 3aKOHOMEPHOCTAX
IIpOTeKaHus aonoiHsAeTcs B Kypcax 10 u 11 ximaccoB anemMeHTaMu CoaepKaHus, UMEIOIUMU
KYJIbTYPOJIOTHUECKUI U TPUKIAJAHON XapakTep. ODTH 3HAHUS CIIOCOOCTBYIOT MOHHUMAHHUIO
B3aMMOCBA3M XMMHHM C JIPYIMMH HayKaMH, PACKPBIBAIOT €€ poJib B IMO3HABAaTEIbHOU H
MIPAKTUYECKON EATEIIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHS K MPOLECCY
TBOpPYECTBA B O00JIACTU TEOPUU U NPAKTHUUECKUX MPUIOKEHUH XUMHH, TOMOTAIOT
BBIMYCKHUKY OpPUEHTHPOBAThCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYMMBIX HpoOlieMax,
CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIUBATh HMH(OPMAIMIO M TPUMEHATh €& s
[IONIOJIHEHHsI ~ 3HAHWM,  pEUIeHUs  MHTEIUIEKTYaIbHBIX M OJKCIEPHMEHTAJIBHBIX
HCCIIEIOBAaTENbCKUX 3a7ad. B 1enom copep:kanue yuyeOHOro mnpeaMera «XUMHsD) JTaHHOTO
YPOBHSI U3yUCHHsI OPUEHTUPOBAHO Ha (popMUpoBaHUE y 00YUYaAIOIIMXCSI MUPOBO33PEHUYECKON
OCHOBBI [UIsl TIOHMMaHus (UIOCOPCKUX HAEH, TaKWX Kak: MaTepHallbHOE €IMHCTBO
HEOPraHUYeCKOro ¥ OpraHuuecKoro Mupa, 00yclIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHUEM, II03HABAEMOCTb IPUPOJHBIX SBICHUN IYTEM OSKCIEPUMEHTAa U PELICHHUS
MIPOTUBOPEYNI MEXTy HOBBIMH (aKTaMU U TEOPETHUECKUMHU IPEANOChIIKAMHU, OCO3HAHUE



pOJIM XMMHUHM B pPEIICHUH OJKOJOTHMUECKHMX MpolieM, a Takxke mpolieM cOepexeHus
SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3AaHNUS HOBBIX TEXHOJIOTUI U MaTepUasoB.

B mnnane pemieHus 3ajay BOCHIUTAHMS, Pa3BUTHS U COLMAIM3ALMU OOYUYarOIIMXCS
MPUHSTHIE IIPOIPaMMON MO XMMHUU IMOJAXOJbl K ONPEACIICHUIO COAEPKAHMUS M IOCTPOSHUS
mpenMera IpeaycMaTpuBaioT  (OpPMHpPOBAaHHME YHHUBEPCANbHBIX Y4YEOHBIX JIEHCTBUM,
UMEIoIUX 0a30BO€ 3HAUEHHUE JUISl PAa3IMYHBIX BUJIOB JEATENBHOCTU: pEIHICHUs MpoOieM,
MOMCKA, aHajdu3a W 00paboTku WH(OpMAIMK, HEOOXOIUMBIX [JIsI MPUOOPETCHUS ONBITA
IIPAKTUYECKOH M MCCIEN0BATENbCKOM JI€ATEIIBHOCTH, 3aHMMAIOLIed Ba)KHOE MECTO B
MIO3HAHUU XUMUHU.

B npaktuke npenopaBaHus XMMHM KaK Ha YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHus,
TaK M Ha ypPOBHE CpEAHEro oouero o0pa3oBaHUs, IPU ONPEACICHUU COAEp)KaTeIbHON
XapaKTepUCTUKHU LEJIed HM3Y4eHMs NMpEAMETa HANpaBICHUEM MEPBOCTENIEHHON 3HAYMMOCTHU
TPAJULMOHHO Tpu3HAéTcd (OPMUPOBAHME OCHOB XMMHUYECKOM HayKd Kak o0mnactu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, NPAKTUYECKONW NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MMPOBOW KyJIbTypbl. C METOAMYECKON TOYKHM 3pEHUS TAaKOW NOJAXOJ K
OIIpEeIEJIEHUIO 1IeJIeH U3ydeHUs IpeIMeTa ABISETCS BIIOJIHE ONPABIaHHbIM.

CornacHo JaHHOM TOYKE 3pEHUS IVIABHBIMU LIEISIMU M3Y4YEHMs IIpeaMera « XUMMs» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIFOTCS:

e (GopMHUpOBaHME CHCTEMbl XHMHYECKUX 3HAaHUI KaK BaXKHEWIIeW cocTaBistouiei
€CTeCTBEHHO-HaAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIK0UYEeBbIE TOHATHS,
(yHIaMeHTalIbHbIE 3aKOHbI U TEOPUHM XUMHUH, OCBOCHHE s3bIKa HAyKH, YCBOCHUE U
MMOHMMAHHUE CYIIHOCTH IOCTYIHBIX O00OIIEHHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHUpOBaHME U Pa3BUTHE MPEICTABICHUN O HayYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMHUYECKHUX  peakuuid, HEeoOXOAUMBIX Il  NpUOOpeTeHHs  yMeHUil
OPUEHTUPOBATbCS B MHpE BELIECTB U XMUMHUYECKHX SIBJICHUI, UMEIOIUX MECTO B
MIPUPOJIE, B IPAKTUYECKON U ITOBCEIHEBHOMN KU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U
OOBSICHEHUEM XHMHUYECKOTO JKCIEPHUMEHTa, COOIIOJACHHMEM IpaBuil O€3011acHOTO
oOpalieHus ¢ BEeIEeCTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA LENeH U 3a7a4 U3y4eHMsl IIpeaMeTa
B IpOrpaMMe€ IO XMMHMHM YTOYHEHa M CKOPPEKTHpOBaHa B COOTBETCTBUM C HOBBIMHU
IIPUOPUTETAMU B CUCTEME CpeJHEro obuero oopazoBanus. CeroHs B NpenoJjaBaHUd XUMHUU
B OOJbIIEH CTENeHH OTHAETCS TNPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJCpKAHUs
oOy4yeHHs, OPHEHTUPOBAHHOW Ha TIOJATOTOBKY BBIIYCKHHUKA 00I1€00pa3oBaTEIbHOM
OpraHu3alluy, BJIAJCIOIIET0 HEe HAaOOpOM 3HaHUHM, a (PYHKIMOHAIBLHOW T'PaMOTHOCTHIO, TO
€CTh CII0COOAMU U YMEHHUSMH aKTUBHOTO IMOJYYEHMsI 3HAHUW M IPUMEHEHMSI UX B PEaJIbHOM
KHM3HM U1 PELICHUs NIPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM npu u3ydeHUM npeaMera «XHMHS» JOMHHHPYIOIIEE 3HA4YECHUE
IPUOOPETAIOT TaKKE LENH U 3a7a4H, KaK:

ajanTtanys OOydYaroUIMXCS K YCJIOBUSM JMHAMMYHO pPa3BUBAIOIIEIOCS MHPA,
(dbopMHpOBaHHE HWHTEIUIEKTYyaJbHO PAa3BUTOH JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX pPEIIEHUH B KOHKPETHBIX
KM3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM,;



¢dopmupoBaHrue y OOYyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIH),
UMEIOIINX YHUBEPCAIIbHOE 3HAYCHHWE ISl PA3IUYHBIX BHUJIOB JESTEIBHOCTH: DPEHICHHUS
npobJeM, MoUCcKa, aHanu3a U 00paboTKu MHGOpMalMK, HEOOXOAUMBIX IS MPHOOpETeHUs
OTBITA JIESATEILHOCTH, KOTOpasi 3aHMMAET BA)KHOE MECTO B IO3HAHUM XMMHUH, a TAKXKe IS
OLIEHKA C TIO3UIMHA DKOJIOTMYECKOW O€30MacHOCTH XapakTepa BIUSHHS BEIIECTB U
XMMUYECKHX MPOLIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOAHYIO CpEy;

pa3BUTHE TIO3HABATENBHBIX  HWHTEPECOB, HHTEIUICKTYAJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH 00yYarOMMXCs: CIOCOOHOCTH CaMOCTOSITEIbHO NMPUOOpETaTh HOBBIE 3HAHUS
M0 XUMHHU B COOTBETCTBHU C XM3HEHHBIMH MOTPEOHOCTSMH, UCIOJIB30BAaTh COBPEMEHHBIC
MH(pOpPMAIIMOHHBIE TEXHOJOTUU IJIsi TMOWCKA W aHaju3a y4eOHOM W HAyYHO-TIOMYJSPHOM
nH(pOpMaLIUK XUMHYECKOTO COJIEP>KAHUS;

dbopmMHupoBaHHE M pa3BUTHE Yy OOYYAIOIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS, HAOJIFOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HE0O0XOAMMBI, B YACTHOCTH, IIPU TJIAHUPOBAHUH U MPOBEIEHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOYYArOIMUXCs YOSKAEHHOCTH B TYMAHHCTHYECKOM HaIpaBICHHOCTH
XUMHHM, €€ BaXHOM pONM B PEIICHHH TJIOOANBHBIX MPOOJIeM  pPalMOHAIBHOTO
MIPUPOIOIIONB30BAHNSA, TTONOIHEHUSI SHEPIeTUYECKUX PECYPCOB UM COXPAHEHUS MPHPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOJAMMOCTH OEpeKHOrO OTHOIICHUS K IPHPOJE U CBOEMY
3I0pOBbIO, a TaKkKe MPUOOPETEHUs OMbITa HCHOJIB30BAHUS TMOJYYEHHBIX 3HAHUNA IS
MPUHATHUS TPAMOTHBIX PEIICHUH B CUTYAIUX, CBI3aHHBIX C XUMUYECKUMHU SBJICHHUSIMU.

B yuebGHoMm mutaHe cpemHero oOmiero o0pa3oBaHUs MpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOAHT B COCTaB MpeaMeTHON o0acTu «EcTecTBeHHO-HAYUHBIE TPEAMETHI.

OO11ee yrcIo 4acoB, OTBEAEHHBIX Ui U3YyUCHUSI XUMUH, Ha 06a30BOM YPOBHE CPETHETO
oOuiero obpaszoBanus, coctaniser 68 yacoB: B 10 kmacce — 34 ygaca (1 yac B Henento), B 11
kinacce — 34 yaca (1 4yac B HeJemo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBBI OPraHU4eCKOi XUMHUH

[Ipenmer opraHuueckod XHWMHH: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUEHUE B
MIOJIyUEHUH HOBBIX BEIIECTB U MaTepHasloB. TeopHsi CTPOEHMSI OPraHNYECKUX COEANHEHUN A.
M. BytnepoBa, e€ ocHOBHbIE MOJI0KEeHHsI. CTPYKTYpHBIE (POPMYJIbI OPraHUYECKUX BEILECTB.
I'omouorus, nzomepus. XUMHYECKasl CBSI3b B OPraHUYECKUX COCAUHEHMSX — OJMHAPHBIC U
KpaTHBIE CBSI3H.

IlpencraBnenne o Kiaccupukanuym opraHudeckux BemectB. Homenknarypa
OpPraHMYeCKHUX COEJMHEHUH (cucTeMaTHyecKas) M TpUBUAIbHBIE Ha3BaHMS BaKHEHUIIHMX
IIpeICTaBUTENEN KJIACCOB OPraHNYECKUX BEIECTB.

OKCIEpUMEHTAJIBHBIE METOBI U3YYECHHsl BEILECTB U MX MPEBPAILICHUN: O3HAKOMIICHUE
c oOpa3uamMu OpraHMYEeCKHX BEIIECTB M MaTepHajaMH Ha HMX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJI OpraHMYECKUX BELIECTB, HAOIIOCHUE U OMHCAHNUE IEMOHCTPAIIMOHHBIX OIBITOB 110
NIPEBpAILEHUI0 OPraHMYeCKUX BELIECTB IpU HAarpeBaHuu (IUIaBieHHE, OOYIIIMBaHUE U
TOpPEHUE).

YraeBoaopoasl

ANKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHUN psAf. MeTaH M 3TaH — MpoCTeHlIne
MPEJCTABUTEIN AJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBA (pEakuuH 3aMElICHUs |
TOpEeHUs ), HaX0XACHNUE B IPUPO/IE, TOTyUeHHE U TPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOCHHME, TOMOJIOTMUECKHH pPsiA. OTUIEH M MPONMIEH —
MPOCTEUIINE TPEICTABUTEIN AIKCHOB: (U3NYECKHE W XHMHUUYECKHE CBOWCTBA (pEaKmuu
T'HJIPUPOBAHUS, TaJIOr€HUPOBAHMS, THpATAllUY, OKUCIICHUS U MOJIMMEpU3alun), MOoJIydyeHHe
U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u meTriiOyraauen-1,3: cTpoeHue, BaKHEHIITNE XUMUYECKUE
cBoMcTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHMS, TOMOJIOTMUYECKUH psi. ALETHICH —
MPOCTEHIINNA TPEICTAaBUTENb AJIKHHOB: COCTaB, CTpO€HHUE, (U3MUECKHE U XUMUYECKUE
CBOMCTBA (peakLuu IMIPUPOBAHNUS, FAJIOTEHUPOBAHUS, THAPATAllUU, TOPEHU), TOJIyYeHHE U
IIPUMEHEHHUE.

Apensbl. bensoin: cocraB, cTpoeHue, (GU3NUYECKUEe U XUMHUUYECKHE CBOMCTBA (peakuuu
raJloOreHUPOBAaHUSI U HUTPOBAHUS), TIOIYUYCHUE U MpUMEHEeHHe. Tonyon: cocmas, cmpoenue,
Qusuyeckue u xumuieckue ceolUcmea (Peakyuu 2ai02eHUPO8arUs U HUMpPOBarus), NOIy4eHue
u npumenenue. TOKCHYHOCTb apeHOB. l'eHeTmdeckass CBA3bL MEXKAY YIIIEBOAOPOJAMH,
MIPUHAJIEKALUMU K Pa3InIHbIM KJIacCaM.

[IpuponHble MCTOYHUKHU YrieBoaopoaoB. IlpuponHeiii ra3 u mnomyTHble HedTAHBIE
ra3el. Heptp u e€ npoucxoxaenue. CriocoObl nepepadoTku He(TH: NEeperoHKa, KPeKUHT
(TepMHYECKUM, KaTamuTH4yecKuil), mnuponu3. IlpomykTel mepepaboTku HepTH, UX
MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBI yroib H MNPOAYKTHI €ro
nepepaboTKH.



DKCHepUMEHTAJIbHBIE METO/bl U3YyYEHHsI BEILIECTB U UX MPEBPAIICHUN: O3HAKOMJICHUE
c o0pa3mamMM IUIacTMacc, KaydykoB U pe3uHbl, Kkosulekimu «Hedts» u  «Yromby,
MOJEIMPOBAHUE  MOJEKYJ  YIJIEBOAOPOAOB U  TaJOrC€HOIPOU3BOAHBIX, IPOBEJECHUE
IPAKTUYECKON pabOThI: MOyYEHUE STHUIICHA M U3YUYEHHUE €r0 CBOWCTB.

Pacuérnble 3agaun.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, o0bEMa, KOJIMYECTBA
HCXOJHOTO BEILECTBA WM MPOAYKTA PEaKIMM [0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WM IPOJYKTOB PEAKIINN).

Kucnopoaconep:xamme oprannyeckne coeIMHEHUs

[IpenenpHble OAHOATOMHBIE CIUPTHL. MeETaHON M 3TAHON: CTPOCHHE, (PU3NYECKUE U
XMMHYECKHE CBOMCTBA (PeaKluu C aKTUBHBIMM METaJlJIaMH, T'aJIOT€HOBOJI0OPOJIaMH, TOPEHHUE),
IIpUMEHEHHE. BomopoaHble CBs3M MEXAYy MOJEKYlIaMu CIUpTOB. [leiicTBHe MeTaHONIa U
9TaHOJIa Ha OPraHU3M 4EJIOBEKA.

MHoroaToMHble CHHUPTHI. DTWICHTJIMKONIb M TJIMLIEPUH: CTpOeHHe, (U3NYEeCKHe U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE CO IIETOYHBIMUA METAJJIaMH, KAUECTBEHHAsI PEAKIUS
Ha MHOT'OAQTOMHBIE€ CIUPTHI). JleficTBHe Ha OpraHu3M yeioBeka. [IpuMeHeHue riMuepuHa u
STUJICHTJIUKOJIA.

@®eHoI: CTPOCHHE MOJIEKYNbl, (U3NYECKUe U XHMHUYECKUEe CBOMCTBA. TOKCHYHOCTH
(denona. [Ipumenenne genona.

Anbrerunsl M Kemowusi. DopManbaeruj, ametaiblIerui: CTpoeHue, (uzuyeckue u
XUMHUYECKHE CBOMCTBA (peaklMU OKUCJIEHHS U BOCCTAHOBJIEHHUS, KAUECTBEHHbBIE PEaKIIUN),

MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelENbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsi M yKCycHas
KHCIIOTBI: CTpOeHME, (pU3MuecKre U XUMHUYECKHe CBOWCTBa (CBOicTBa, oOlIue A Kiacca
KHCJIOT, peakius 3TepuduKanum), noiaydeHue u npumeHenue. CteaprHOBas M OJIEMHOBas
KHCIIOTBI KaK NPEICTaBUTENNM BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJM BBICIIHUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe JecTBUE.

Crnoxsble 3(Upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [ MAPOIHM3 CIIOKHBIX
a¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonornyeckas posib KUPOB.

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoJOB (MOHO-, TU- M TOJHCAXapHbl).
I'moko3a — mpocTenii MOHOCAXapHul: OCOOCHHOCTH CTPOCHHS MOJIEKYINbI, (GU3NYECKUE U
XMMHUYECKHE CBOMCTBa (B3auMoaelicTBue ¢ runpokcuaoM meau(ll), okucienne aMMuayHbIM
pactBopoMm okcuma cepebpa(l), BoccTaHOBIIeHHE, OpOXEHHE TJIOKO3bI), HAXOXKICHUE B
pupojie, IpUMEeHeHue, Onosnornyeckas poib. @orocuHres. PpykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman wu memnmono3a kak mnpupofgHble mnonuMmepbl. CTpoeHue Kpaxmana Hu
HesTono3bl. Pu3nyeckrue M XMMHUYECKHE CBOMCTBA Kpaxmana (THIpOJiH3, KaueCTBEHHAs
peaKIus ¢ HOJIOM).

DKCrepUMEHTAIbHbIE METO/Abl M3YyUeHHUs! BEIIECTB U WX IMpEBpallleHUui: MpoBeeHUE,
HAOJIOZCHNE W OMNMCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KaYECTBEHHBIC
peakuuy OJHOATOMHBIX CIUPTOB (OKHcIeHue 3TaHosa okcuaoM menu(ll)), MHOroaToMHbIX
CIUpTOB (B3auMojeicTBUe IHiepuHa ¢ ruapokcuaoM Meau(ll)), ampmerunoB (OKUCICHHE
aMMHa4dHbIM pacTBopoM okcuaa cepedpa(l) u rumpoxcugom meau(ll), BzammonerictBue
KpaxMaja ¢ HMOIOM), TPOBEICHHUE MPAKTHUYECKOW pPaOOTHI: CBOICTBA pacTBOpa YKCYCHOU
KHCJIOTBI.



PacyéTHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, o0bEMa, KOJIMYECTBa
HCXOJ/IHOTO BEIIECTBA MM NMPOJYKTa peaklUH MO0 HU3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY
OJIHOT'O U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIIH).

AzoTcoaeprkaliie OpraHn4eckue CoeAMHEHNSI.

AMHUHOKHCIIOTBl Kak amQOTepHble OpraHWYecKue coeAuHeHus. Dusnueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe InluHa). buonornueckoe 3HaueHue
aMUHOKMCIIOT. IlenTuebr.

benku kak nmpUpoIHbIE BHICOKOMOJIEKYJISIPHBIE cOeAMHEHUs. [lepBuuHasl, BTOpu4Has u
TpeTUYHasi CTPYKTypa OenkoB. XMMHYECKHE CBOICTBa OENKOB: THAPOJIN3, JACHATypalus,
KayeCTBEHHbIE PEaKLIUU Ha OEJIKU.

DKCHepUMEHTAJIbHbIE METOJIbl U3YUYEHHUS BELIECTB U MX MpEBpallleHUii: HaOII0AeHUE U
OIMCaHHE JIEMOHCTPALIMOHHBIX OINBITOB: JEHATypauus OEJKOB IPH HarpeBaHWHM, LBETHBIC
peakuuu OeNKoB.

BbicokomosiekyIsipHbIE COCAUHEHHSA

OCHOBHBIE TIOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IOJIMMEPU3aLUU, CPEeIHAs MOJEKyisipHas macca. OCHOBHbIE
METOJIbl ~ CHUHTE3a  BBICOKOMOJIEKYJIIPHBIX  COCAMHEHMH  —  MOJMMEpU3anmus U
MTOJINKOHCHCALINS.

DKCHepUMEHTAJIbHBIE METO/IbI U3YUEHHSI BEILECTB U UX MPEBPAIICHUN: O3HAKOMJICHUE
¢ o0pa3amMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:XnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBS3€H NpU H3y4E€HUU OpraHuyeckoil xumuu B 10
KJIacce OCYILIECTBIIIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK W TOHATHUH, SBJIAIOIIMXCS CHUCTEMHBIMU JUISI OTHEJIBHBIX IPEIMETOB ECTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OOw1re ecTeCTBEHHO-HAYYHbIE MOHSTHA: SBJICHHUE, HaydyHbI (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, KiIacCU(UKAIMs, NEPUOTUYHOCTb, HAONIOJCHHE, H3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE.

@dusuka: Marepusi, dHEPIus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, JHEPreTU4eCKHUi
YPOBEHbB, BEILIECTBO, TENIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, (PM3NUECKHE BETUUNHBI
Y €IMHULIBI UX U3MEPEHHUS.

buonorus: kinerka, opranusM, 6uocgepa, 0OMEH BElIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTrMYECKH aKTUBHbIE BellecTBa (OENKHU, YIIIEBOABL, JKUPBI, PEPMEHTHI).

I'eorpadusi: MUHEpaJIbl, TOPHBIE OPO/BI, TOJIE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: mNuUIIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHUTAaHUSA, MOIOIIUE
CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IpenapaThl, MaTepUaibl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUA

TEOPETH‘IGCKI/IQ OCHOBbBI XUMHUH



XuMuueckuil smemMeHT. AtoMm. Snpo atoma, H30TOMBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHYecKre YpPOBHH, TOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- 3IEMEHTHI.
Oco0eHHOCTH pachpeeNieHns] SJEKTPOHOB MO OpOUTANSIM B aTOMax JJIEMEHTOB MEPBBIX
YEeTBIPEX TIEPUOIOB. DICKTPOHHAS KOHPUTYpaIlHs ATOMOB.

[lepnonnueckuit 3akoH u llepnogmueckass cucrema xuMuuyeckux anemeHToB J[. M.
MenpneneeBa. Cpsizp nepuoanueckoro 3akoHa u lleproguyeckodt CUCTEMBI XUMHUYECKHUX
sanemenToB /. 1. MenneneeBa ¢ coBpeMeHHON Teopuel CTpOCHUs aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMHYECKHX 3JEMEHTOB M 00pa3yeMbIX HUMH MPOCTBIX U CIOXKHBIX
BEILIECTB 110 TpyNIaM U neprojaM. 3HaueHHUe NMepUoANUECKOr0 3aKOHA B Pa3BUTHHU HAyKH.

Crpoenue BemiecTBa. XUMHYECKas CBS3b. BUABI XUMHUYECKOW CBsI3M (KOBaJCHTHAs
HEMoJISIpHAas U MOJIsIpHAsi, HOHHAs, MeTaInueckas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHON
XMUMHAYECKOH CBS3M (OOMEHHBII M JIOHOPHO-aKLENTOpHbIH). Bomopoanas  cBA3b.
BanentHocTe. DnexkrpoorpunarenbHoCcTh. CTENEHb OKUCAeHUs. IOHBI: KATUOHBI M AHUOHBI.

BemectBa MONIEKYISIpHOTO W HEMOJEKYJSPHOIO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTALINYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT
TUIA KPUCTAIMYECKON PEIIETKH.

[Tonarne o nucnepcHbIX cucteMax. VICTHUHHBIE M KOJUIOMIHBIE PacTBOPBL. MaccoBas
JTOJISl BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coequHeHuil. HoMeHkaTypa HeOpraHUYeCcKHX
BEIIECTB. ['€HeTHUeCKas CBS3b HEOPTaHWYECKUX BEIUECTB, IPUHAJICKAIIUX K Pa3IMYHbIM
KJIaccam.

Xumuyeckas peakius. Knaccuduxanuss XuMUYECKUX peakluii B HEOPraHMYECKOH U
OPraHMYECKOM XUMHUHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXpPaHEHUS W
MPEBPAICHUS YHEPTUN TTPH XUMHUECKUX PEAKITHIX.

CkopocTh peakiuy, e€ 3aBUCUMOCTh OT Pa3iU4YHbIX (hakTopoB. OOpaTUMBIC peakIvy.
Xumuyeckoe paBHOBecHe. DakTOPhI, BIUSIONIME HA COCTOSSHHE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

Dnexrponutuyeckas aucconuanus. CuibHbIe U clia0dbie dNMeKTpoauTsl. Cpeaa BOTHBIX
pacTBOPOB BEUIECTB: KUCJIasl, HEUTpaIbHas, IIETOYHAs.

OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOAbI U3YUCHUS BEUIECTB U UX MPEBPALICHUI: TeMOHCTpaus
tabmun «[leproanueckas cucrema xumudeckux snemeHtoB JI. Y. MenneneeBay, nuzydeHue
MojeNel KPUCTAJUIMUECKUX pEIETOK, HaOMIoJIeHHe W OMHCAHHE JEMOHCTPAIMOHHBIX U
a00OpaTOPHBIX OMBITOB (Pa3jI0KEHUE MEPOKCHUA BOAOpPOAA B MPUCYTCTBUHM KaTalu3aTopa,
ONpENETIEHUE Cpelbl PAacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAJIBHOTO HWHIMKATOPA,
peakuMd WMOHHOTO OOMEHa), MPOBEACHUE MPAKTHUYECKOW paboThl «BiusHUE pa3IHMuHBIX
(haKTOpOB Ha CKOPOCTh XUMUUECKON PEAKIIUI.

Pacuérnble 3amaumn.

Pacu€Tpl Mo ypaBHEHHSIM XUMHUYECKUX PEAKLUHM, B TOM YHUCIE TEPMOXUMHUUYECKHUE
pacu€Thl, paCYETHI C UCITOJIB30BAHUEM MMOHATHS «MAacCOBAas JIOJS BEIIECTBAY.

Heopranuveckasi xummusi

Hemeramnsl. Ilonoxenue HemerauioB B Ilepuoanueckoil cucteMe XHMHYECKHX
anementoB [[. V. MennaeneeBa U 0COOCHHOCTH CTpOEHUS aTOMOB. DU3HUECKHE CBOWCTBA



HEMETaJUIOB. AJUIOTpONHs HEMETauioB (Ha NpuMepe KHUCIopona, cepbl, ¢docdopa u
yTIIepoia).

XUMUYECKHE CBOICTBA BaXKHEHMIIMX HEMETAIJIOB (TajOreHOB, cephl, a3ota, (ocdopa,
yriaepoja W KPEMHMsS) U HMX COEIUHEHUH (OKCHAOB, KHUCIOPOJCOAEPKALIUX KHUCIOT,
BOJIOPOJIHBIX COCTMHECHHUI ).

[IpumeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCITMHEHUM.

Mertannbl. [lonoxenune metannos B Ilepuonnyeckoil cucteMe XMMHYECKUX IEMEHTOB
J. . MenneneeBa. OCOOEHHOCTU CTPOCHUS SJIEKTPOHHBIX O0OJIOUYEK aTOMOB METAJIOB.
OOmme ¢usuueckue cpoiictBa MetaimioB. CrlaBbl METAIOB. DJIEKTPOXMMUYECKHH P
HaIpsKEHUN METaJUIOB.

XHWMHUYECKUE CBOWCTBA BAXHEUIUX METAUIOB (HATPUH, KaJlWl, KaJbIMi, MarHWM,
AITIOMUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCIUHEHU.

OO6mwme cnocoOsI MoMy4eHus: MeTauioB. [I[puMeHeHne METaJITIOB B OBITY U TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMs] BELIECTB W MX MPEBpAlICHUI: H3Yy4YEHUE
KOJUIEKIIMM «MeTajulbl U CIUIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHUE SKCIIEPUMEHTAIbHBIX
3ama4y, HaAONIOIEHWE ¢ OMNHCAHHE JEMOHCTPAIIMOHHBIX M  JaOOpPaTOpHBIX OMBITOB
(B3auMoJieiicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMH KUCJIOT U IIEJI0OYEH, KaueCTBEeHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agaumn.

Pacuértel macchl BelecTBa Win 00bEMa ra30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMU BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, ECITH OJHO U3 BEIIECTB UMEET MPUMECH.

Xumus 4 )KU3Hb

Porr xumum B o00OecTH€UeHHH DKOJOTHYECKOH, HHEPreTHYeCKOW ¢ THIIECBOU
0e30MacHOCTH, Pa3BUTUU MeIUUUHBL [IOHSATHE O HayYHBIX METOJax TMO3HAHHS BEUIECTB H
XUMHUYECKHUX PEAKIUH.

[IpencraBnenuss o0 O0OmMMX HAYYHBIX HPUHLIUIAX MPOMBIIUICHHOTO MOIyYeHUs
BAOKHEMIIMX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MAaTEPUAJIOB: Ba)KHEMILIME CTPOUTEIbHBIE MaTEpHAIbL,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHUKa, MaTEepUAJIbl ISl AJIEKTPOHUKH,
HAaHOMATEPHUAJIbl, OPTaHUYECKHE U MUHEPATbHBIC yI0OpEHMUS.

XuMusl 4 370pOBbE UEJIOBEKA: MpPaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENapaToB,
MpaBuia 6€30MacHOT0 UCTIOIB30BaHUS MPEnapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOI JKU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaAMETHBIX CBsI3eH IPU U3YUEHHUH OOIIEH U HEOPTaHUYECKON XUMUU
B 11 kimacce ocymecTBIsIeTCS 4epe3 HCIOJIb30BAHME KaK OOLIMX eCTeCTBEHHO-Hay4YHBIX
MOHSATUN, TaK W TIOHSATUH, SBISIOMIMUXCS CHUCTEMHBIMH [IJI1 OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC MOHSTHUS: HAy4HBIA (haKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3, CHUHTE3, KIacCUPHUKauusi, MNEPUOAUYHOCTb, HAOIIOJACHHE, SKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHHUE, SBIICHHE.

®dusuka: MaTepusi, YHEPrusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIa, JHEPreTHUECKU ypOBEHb, BELIECTBO, TeNO, OOBEM,



arperaTHoe COCTOSIHHE BEIIECTBa, (PU3MUECKUE BEIMYMHBI M EIWHHUIBI MX H3MEpEeHMUS,
CKOpOCTb.

buonorus: knerka, opraHusM, 3KocuUcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpacdus: MuHEpanbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorust:  XUMUYecKas  MPOMBIIICHHOCTb,  METAJUTyprusi,  MPOU3BOICTBO

CTPOUTCIIBHBIX MaTcpuraiosB, CEIIbCKOXO03SMCTBEHHOE IMpOn3BOACTBO, nuiIcBas
IIPOMBIIIJIICHHOCTD, q)apMaL[eBTI/IquKaH IMPOMBIIIJIICHHOCTB, IIPOHU3BOACTBO KOCMCTHYCCKUX
npenapartos, MMPOU3BOACTBO KOHCTPYKIHOHHBIX MaTepuaiosB, QJICKTPOHHAA

MPOMBINIJICHHOCTh, HAHOTCXHOJIOT'H.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 XUMHWKU HA
BA30BOM YPOBHE CPEJIHET'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycraHaBaMBaeT TpeOOBAHMS K pe3yjIbTaTaM OCBOEHHS OOy4JarOIIMMHCS
mporpaMM  cpefaHero  o0miero  oOpa3oBaHusl — (JIMUHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HayuHo-MeTouueckoil OCHOBOM i pa3pabOTKH MIIAHUPYEMBIX pe3yJbTaToB
OCBOCHMS IPOTPaMM CPEIHEro OOIIero o0pa3oBaHUs SBISETCS CHCTEMHO-AEATEIbHOCTHBIN
MOJXO/I.

B cooTBeTCTBUU C CUCTEMHO-AEATENBHOCTHBIM IOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHMS TNpeaMeTra «XHUMHUsS» Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHHUs
BBIJICIICHBI CIIEYIOIIHAE COCTABIIAOIINE:

0CO3HaHME OOYUYAIOIIMMUCS POCCUICKON I'pa)/ITaHCKOW MJEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIPEIEICHHUIO;

HaJINYMe MOTUBALMH K 00y4EHHIO;

LIEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JUYHOCTH HAa OCHOBE
KJIFOYEBBIX [IEHHOCTEN M UCTOPUYECKUX TpaJAuLIUN Oa30BOM HAyKH XUMUM;

TOTOBHOCTb U CIIOCOOHOCTb 00YHYaIOLINXCSl PYKOBOJCTBOBATHCSI B CBOEH 1€ATEIIHOCTH
LIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAaMH, IPUCYHUIUMH LEJIOCTHOM CHUCTEME XHMHUYECKOIO
oOpaszoBaHus;

HaJIMYMe MPAaBOCO3HAHMS HKOJOTHUECKOW KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTD KU3HEHHBIE IIIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS NMpeaMeTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCHHUTATENBbHOM JAESITEIBHOCTHM B COOTBETCTBMM C T'YMAaHHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMHM M UJA€aJaMU POCCUICKOTO
IPaXKJJaHCKOI0 0OIIecTBa, MPUHATHIMU B OOLIECTBE HOpMaMH M NpPaBWJIAMU IOBEICHMS,
CHOCOOCTBYIOIIMMHU ~ TIpOIleCCaM  CAMOMNO3HAHUs, CaMOpa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU O0yYarOIINXCS.

JInaHOCTHBIE pE3yJIbTaThI OCBOCHHS peaMeTa «XuMus» OTpaKaroT
c(OPMHPOBAHHOCTh OTBITA MO3HABATEIBHON M MPAKTHUYECKON JESTEIBHOCTH OOYYaIOLINXCS
0 peanu3aliy MPUHATHIX B 00111eCTBE IEHHOCTEH, B TOM YHUCIIE B YaCTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

OCO3HaHHS OOyYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00S3aHHOCTEH,
YB&)KEHUS K 3aKOHY U IIPABONOPSAKY;

IIPEJICTABIEHUS] O COLMAJIBHBIX HOPMaX M MpaBUiIaX MEXJINYHOCTHBIX OTHOLIEHUHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEATEIBHOCTH NpPU CO3JaHUU Y4EOHBIX
[IPOEKTOB, PELICHUH Y4YeOHBIX M TIO03HABATEIbHBIX 3a]a4, BBINOJHECHHUM XHUMHUYECKHX
9KCIIEPUMEHTOB;

CHOCOOHOCTH IMMOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JPYTruX IpY aHAJU3€ Pa3IMYHBIX BUJOB YUEeOHOH NesTeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS



[IEHHOCTHOTO OTHOUICHUS K MCTOPHUYECKOMY M HAyYHOMY HACIEAMIO OT€YECTBEHHOMU
XVMHH;

YBa)KEHMS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHHS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKU €CTh Pe3yJIbTaT AJIUTEIbHBIX HAOII0ICHHIA,
KPOTIOTIIMBBIX YKCIIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSTHHOTO TPYy/a YUEHBIX U IPAKTUKOB,;

MHTEpeca W IMO3HABATEJBbHBIX MOTHBOB B TMOJYYEHHH W TIOCIEYIOIIEM AaHaIu3e
WHPOPMAIINY O TIEPEAOBBIX TOCTIKCHUSX COBPEMEHHON OTCUECTBCHHON XHUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLICHMBATH CHUTYAllMH, CBS3aHHBIE C XHMHUYECKHMHU SIBICHHUSMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TFOTOBHOCTU OILICHMBATh CBOE MOBEJACHHME W IMOCTYIKU CBOMX TOBapHILEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEICTBUI ITHX MOCTYIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUS LIEHHOCTEW 3/I0pOBOr0 M 0e30MacHOro odpasza >KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'0 OTHOILEHHS K COOCTBEHHOMY (PM3UUECKOMY H IICUXUYECKOMY 3/I0POBbIO;

coOJTIO/IeHHsI TIPAaBHJI O€30TMTaCHOTO OOpaIeHUsl C BEIIECTBAMU B OBITY, TTOBCEIHEBHOMN
KHU3HU U B TPYJOBOU JESATEIBHOCTH;

MOHMMaHMs [EHHOCTH NPAaBWI HMHIUBHAYAJbHOTO W KOJUJICKTHBHOTO O€30I11aCHOTO
MOBEJICHHSI B CUTYAIIUSX, YTPOKAFOIINX 3I0OPOBBIO 1 )KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUI U HEMPUATHS BPEAHBIX MPUBBIYCK (YIOTPEOICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyA0BOro BOCIMTAHMS:

KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BATENBCKON JEATENbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOHN M APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHHHM NPAKTUYECKUX 3a/lay COLMAIBHOU
HAIIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbl);

UHTEpeca K NPaKTUYECKOMY M3yUEHHIO MPOQPECCUil pa3IMyHOro poja, B TOM YKCJE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUWY;

YBKCHHSA K TPYAY, JIOASM TPpyZa U pe3yabTaTaM TPYIOBOH NesSTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAILHOW TpPAaeKTOPHH 0Opa3oBaHUS,
Oynymeil mnpodeccun W peanusaldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  Yy4ETOM
JTUYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEN K XMMUU, HTHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K0JI0rHYEeCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKU  1I€JeCOO0pa3HOr0  OTHOIIGHUS K TpUpojAe, KaK HCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMII€;

MOHMMAaHMUA  THO0AJTbHOTO  XapakTepa  OSKOJOTHMYECKUX  MpoOsieM,  BIUSHUS
HKOHOMHUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COIIMATIBHOM Cpeibl;

OCO3HAHHUS HEOOXOJWMOCTH HCITONB30BAHMS JOCTH)KEHUH XUMHH IS PEIICHUs
BOIIPOCOB PAIIMOHATILHOTO MPUPOAOIOIB30BaAHUS;

aKTUBHOTO HENPUATHS ACHCTBUH, MPUHOCIIINX BPE OKPYKAIOIIEH NMPUPOIHON cpere,
YMEHUS MIPOTHO3UPOBATH HeOJaronpusTHBIC 9KOJIOTUIECKUE MOCIIECTBUS
MpeanpUHIMAEMbIX JTEHCTBUI U IPEIOTBPALIATh HX;



HaJU4Msl Pa3BUTOrO SKOJOTMUYECKOTO MBIIUICHUSI, IKOJIOTHYECKON KYJIbTYpPbI, OMNBITA
NEATeTLHOCTH DKOJIOTHYECKOW HANpaBlI€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHON, KOMMYHHKATUBHOM W COLIMAJIBHOW MPAaKTHKE, CIIOCOOHOCTH M YMEHHS
AKTUBHO MPOTHUBOCTOSATH UICOJOTUU XeMOGhoOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUA CIeUU(UKH XUMHH KaK HayKH, OCO3HaHMsS €€ poiu B (popMHpOBaHUU
pallMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM LEJOCTHOrO TMpPEJCTaBIE€HUs 00
OKpY’)KaloIlleM MHpE KaK O €IWHCTBE NPHPOABI M YEJIOBEKA, B TO3HAHWU TMPUPOIHBIX
3aKOHOMEPHOCTEH U peleHu MpobIeM COXpaHeHUsI IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B OCOOON 3HAYMMOCTH XMMUH I COBPEMEHHOW LMBWIM3ALMU: B €&
T'YMaHUCTHUYECKON HAIPaBICHHOCTH W BaYKHOW POJIM B CO3JIJaHUM HOBOW 0a3bl MaTepHaTbHOU
KYIbTYpbl, PEUICHUH TJI00aNbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHs UEIOBEUECTBA —
CBIPBEBOM, DJHEPreTUYECKOW, THINEBONH H OSKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTHHU
MEUIMHBI, 00ECTIEUeHNHU YCIOBUN YCIICIIHOTO TPYyJa U IKOJIOTUYECKU KOMGPOPTHON KU3HU
Ka)kJ0ro 4ieHa oOIlecTBa;

€CTEeCTBEHHO-HAYYHON TPAMOTHOCTH: TOHHMMAHMs CYIIHOCTHM METOJOB TO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCHOJB30BaTh MOTy4aeMble 3HAHUS
JUISE aHanw3a W OOBSCHEHHS SIBICHUN OKPYKAIOIIEr0 MHUpPAa U IMPOHUCXOIAIUX B HEM
W3MEHEHUW, YMEHHs JieJlaTh OOOCHOBAaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (DAKTOB M
MMEIOIINXCS IAHHBIX C LIEJbIO MOJYyYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIB30BaTh XWMHUYECKUE 3HAHUSA JJI1 PELIECHUS
po0JieM B peabHBIX )KH3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O00Pa30BaHUIO M CAMOOOPA30BaHHIO, K
AKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHUW MO XMMHH B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iuuHbIX cdepax npodeccuoHaIbHON
NEeATEITbHOCTH.

METANPEIMETHBIE PE3YJIBTATbHI

MeTtanpenmMeTHble pe3ynbTaThl OCBOCHHS ydeOHOro mpenMera «XUMHs» Ha ypOBHE
CpeaHero oouiero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe 1J1s1 (HOPMHUPOBAHUSI MUPOBO33PEHUS 00YUaIOIIUXCSI MEXKIUCHUIUIMHAPHBIE
(MexTpeIMeTHbIE) OOIIeHaYYHbIe MOHSATHUS, OTPaKAIOIIUE IETOCTHOCTh HAYYHON KapTHUHBI
MHUpa U CHeNU(UKY METOIOB MO3HAHUS, UCTIONB3YEMbIX B €CTCCTBCHHBIX HAayKax (Marepus,
BEIIECTBO, DHEpPrusi, SBICHHE, MPOLECC, CUCTeMa, Hay4yHbId (aKT, NPUHLHUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHS, UCCIIEIOBaHNE, HAOMIOICHNE, U3MEPEHHUE, SKCTIEPUMEHT U
JApyrue);

yYHHUBEpCalibHble  y4yeOHble  JeicTBUS  (IO3HABaTEJIbHbIE, KOMMYHHKATHUBHBIE,
perynaTuBHbIe), obecneunBarone (GopmupoBaHue (QYHKIMOHATLHOW T'PaMOTHOCTH U
COIMATPHONM KOMITETCHITMH 00 yJaroIInXCs,;



CIIOCOOHOCTh  OOYYaIOIIUXCSI  UCIOJL30BaTh OCBOCHHBIC  MEXKIUCIUIUITMHAPHBIC,
MHPOBO33PECHUYSCKHAE 3HAHWS W yHUBEPCAIbHBIC y4eOHBIC JCWCTBHUS B ITO3HABATEIHHOW U
COLIMATIbHOU MPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMH YYCOHBIMU
MMO3HABATEIBHBIMU, KOMMYHHUKATUBHBIMH H PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1ajeHNe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (POPMYIHPOBaTh M AKTYaIM3UPOBaTh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/CIIATh ST JCATeILHOCTH, 3aJaBas MmapaMeTpbl U KPUTCPUU WX JOCTHIKCHUS,
COOTHOCHUTH PE3yJIbTAThI IEATEILHOCTHU C MOCTABICHHBIMU LIEISIMU;

MCIIOJIb30BaTh TMPU OCBOSHUU 3HAHUU MPUEMBI JTOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTepHble TPU3HAKK TIOHATUH U YCTaHABIMBATh MX B3aUMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOIIUE TOHATHUS AJI1 00BSICHEHUS OTIENbHBIX (DAKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHHS W KPUTEPUHM IS KIACCHU(PUKAIMU BEIIECTB U XHUMHUYECKUX
pEaKIINii;

yCTaHABIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXy U3YYaeMbIMU SIBICHUSIMH,

CTPOUTH JIOTHUECKHE PACCYKIACHUS (MHIYKTUBHBIC, JEIyKTHBHBIC, IO AaHAIOTHH),
BBISIBISITH ~ 3aKOHOMEPHOCTM M TPOTUBOPEUMS B  pacCMaTpUBAEMbIX  SIBICHMSX,
(hOopMyIIMPOBATh BBEIBOJIBI M 3AKTIOUCHHUS,

MPUMEHITh B TPOIECCe TO3HAHMS, HCIOJIb3yeMble B XUMHU CHUMBOJIMYCCKUE
(3HAKOBBIE) MOJENH, MPEOOpPa3OBHIBATH MOJEIBHBIC MPEACTABICHUS — XMMHUYECKUN 3HAK
(cuMBoOI) 37eMeHTa, XUMHYecKas (opMmyna, ypaBHEHME XHMHUYECKOH peakuuu — Npu
perieHn y9eOHBIX TIO3HABATENBHBIX M MPAKTHYCCKHX 3a7ad, NPUMEHATh Ha3BaHHbBIC
MOJIETIbHBIC TIPEICTABICHUS ISl BBISIBICHUS XapaKTePHBIX TPU3HAKOB U3y4aeMbIX BEIIECTB U
XUMHUYECKHUX PEAKIUH.

2) 0a3oBble HUCCJAeI0BaTEIbCKUE NelCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMynupoBaTh MEIW W 3aJa4d HCCIACAOBAHUS, HCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO Cc(hOpMYIHpPOBaHHBIE BOMPOCHI B KadecTBE WHCTPYMEHTa IO3HAHUSA U
OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE NPABUIBLHOCTH BBICKA3bIBAEMBIX
CYKICHHH;

BJIQ/IETh HABBIKAMHU CAMOCTOSTEILHOTO TUIAHUPOBAHMSI U MPOBEICHUS YUCHHUYECKUX
JKCTIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHUS  HAOMIOJaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITENILHO TPOTHO3UPOBATh €0 pe3ysbTar, (GOopMyIUpoBaTh 0OOOLIEHUS M BHIBOJBI
OTHOCHUTENILHO JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAaHUS, COCTaBISATH OOOCHOBaHHBIM
OTU€T O MPOJICIIAHHON paboTe;

MPUOOpPETaTh OMBIT YYEHUYECKOM HCCIe0BAaTEIbCKON M MPOEKTHON AESTeNbHOCTH,
MPOSIBIISATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY TOHMCKY METOJIOB pEeIICHUS
MPAKTUYECKHX 3314, TPUMEHECHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX WHGOpMANUU (HAYYHO-TIOMYIIspHAs
JUTEepaTypa XHMHUYECKOTO COJCp)KaHWs, CIpPaBOYHBIE TOCoOWs, pecypchl HMHTepHETa),



aHaTU3UpPOBaTh HMH(OPMAIMIO DPA3JIMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHYECKU
OILIEHUBATH €€ IOCTOBEPHOCTH M HEMPOTHBOPECUHBOCTH;

¢dbopMynMpoBaTh 3arpockl U MPUMEHATh PA3IUYHble METOJBI MPH MOMCKE M OTOOpe
nHpOopManun, HeOOXOJUMOH JUTS BBIMOJIHEHUS YI€OHBIX 33714 ONPEeIEHHOTO THIIA;

nproOpeTaTh OMBIT UCTIOIH30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA
Y Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPAaTh ONTHUMaNIbHYIO (opMy TMpencTaBieHUs UHGPOpMauu
(cxeMbl, rpaduku, TUarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

UCTIOJBb30BaTh HAYYHBIM SI3bIK B KadecTBE CpEJCTBA NpU paboTe € XUMHUYECKOMH
uHpopMalven: MPUMEHATh MEXINpeaMeTHble ((pU3nveckue W MaTeMaTU4YeCKUE) 3HAKU U
CUMBOIIBI, (hOpMYIIbI, a00pEBHATYPBI, HOMEHKIATYPY;

MCTIOJIB30BaTh M Pe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJIATHOCTH.

OgJaaieHne yHUBEPCAIbHBIMH KOMMYHHUKATHUBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOINPOCHl MO CYIIECTBY O0OCYXTaeMOW TeMbl B XOJle Juajora W/Wiu
JMCKYCCHH, BBICKA3bIBaTh HIEH, (OPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBINOJIHEHUS ITPEJII0AKEHHON 3a1auu;

BBICTYNIaTh C  [pE3eHTAalel  pe3yslbTaTOB  IO3HABATEIBHOW  JESTEIbHOCTH,
MOJTyYCHHBIX CaMOCTOSITEJIHbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIIPH  BBIIOJHEHHUU
XMUMHUYECKOI'0 SKCIEPUMEHTA, IPAKTUYECKON pabOThI 110 MCCIEI0BAaHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, pealM3aluy Y4eOHOro MpoekTa u (POpPMyTUpOBaTH BBIBOJBI IO pe3yJbTaTaM
MPOBEJIEHHBIX MCCIICOBAHNH IyTEM COTJIACOBAHMUS TO3HMIIMK B X0J€ OOCYKACHUS U OOMEHa
MHEHHSMH.

OBJaieHNe YHUBEPCAJIbHBIMH PeryissTUBHBIMH el CTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh U OCYIIECTBIISITh CBOKO TIO3HABATEIFHYIO JIES TENBHOCTB,
orpenenss e€ ey U 3aJa4i, KOHTPOJIUPOBATh U M0 Mepe HEOOXOUMOCTH KOPPEKTUPOBAThH
Mpe/IaraeMblii aITOPUTM JACHCTBUI MPH BHIMIOJHEHUH YUY€OHBIX U HCCIIEIOBATEIbCKHUX 3a/1a4,
BbIOMpaTh Hanboee 3 (GHEeKTUBHBIN cIOCO0 UX PEIICHHUS ¢ YYETOM MOTyUYEHUS! HOBBIX 3HAHUI
0 BEIIECTBAX U XUMHUUECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESITETPHOCTH HAa OCHOBE CaMOaHaW3a H
CaMOOLIEHKHU.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHUs OTPAXKaIoT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XHMHYECKOH COCTaBIISIONICH €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpA, POJU XUMHUHU B TO3HAHUM SBICHUH MPHUPOIBI, B (HOPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHHs TMPaKTUYEeCKUX 3aa4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U MIPUPOHOM cpefie;

BJIAJICHUE CUCTEMOW XMMHYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOIINE
MOHATHS (XMMUYECKUH DSJIEMEHT, aToM, OJJIeKTPOHHas oO0O0JIoYKa aToMa, MOJIeKYyJa,
BaJICHTHOCTh, JJIEKTPOOTPUIIATEIPHOCTh, XHMHYECKas CBS3b, CTPYKTypHas Qopmyna



(pa3BépHyTass M COKpam€HHAs1), MOJIb, MOJIIPHAs Macca, MOJISIPHBIH OO0BEM, YTIepOIHBIN
CKeNeT, (YHKIMOHAIbHAS TPYIa, PaJuKall, W30MEpHs, W30MEphI, TOMOJIOTHUECKHNA P,
TOMOJIOTH, YTJIEBOJOPO/bI, KUCIOPOA U a30TCOAEpKaIMe COSUHEHUS,, MOHOMED, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIMHEHHS); TEOpPUM U 3aKOHBI (Teopus
CTpOCHHUsI opraHmdeckux BemecTB A. M. ByriepoBa, 3akoH cOXpaHEHHs] MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJHMYECKUH S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUs, JeKallue B
OCHOBE MTOHUMAaHUsI MPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX SBJICHHUU, (PaKTOIOTHIECKHE
CBEJIEHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUM M O€30MaCHOM HCIOJIb30BAHUU BAXKHEUIIMX
OpPTraHUYECKUX BEILIECTB B OBITY M MIPAKTUYECKON JEATEIbHOCTH YEIOBEKa;

COPMHUPOBAHHOCTh ~ yYMEHHWH  BBIIBISATh  XapaKTEpPHBIE  TMPHU3HAKU  TTOHSTHH,
yCTaHaBJIMBaTh MX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MPH ONUCAHUU
COCTaBa, CTPOCHUS U IIPEBPALLECHUI OPraHUYECKUX COEIUHEHHI;

c(OPMHPOBAHHOCTb YMEHHUH UCIOIB30BATE XMMUYECKYK0 CUMBOJIMKY JIJIs1 COCTAaBIICHHSI
MOJIEKYJISIPDHBIX M CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOW) (QOpMYNT OpraHMYECKUX
BEIIECTB W YpPaBHEHHWH XMMHUYECKHX pEaKIWH, W3rOTaBIMBATh MOJEIN MOJIEKYI
OpPraHMYECKHUX BEINECTB M WUIIOCTPAlMM HX XHUMHYECKOTO M MPOCTPAHCTBEHHOI'O
CTPOCHUS;

COPMHPOBAHHOCTh ~ YMEHHMH  YCTaHaBIMBATH  NPUHAIJICKHOCTh  HM3YYEHHBIX
OpPraHMYECKHUX BEIIECTB IO MX COCTaBYy U CTPOCHMIO K ONpEAENEHHOMY Kiaccy/rpymmne
COCMHEHUI (yriaeBomopozpsl, KHCIIOPOJT u a30TcoeprKaIne COCMHEHUS,
BBICOKOMOJICKYIISIDHBIE ~ COCUHEHMWs), JaBaTh WM Ha3BaHUS 10 CHCTEMaTHYECKOU
nomenknarype (IUPAC), a Takke mOpUBOAUTH TpPUBHAIBHBIE HA3BAaHUS OTAEIBHBIX
OpPTraHMYECKHUX BEIIECTB (ITWIJICH, MPOMHJICH, alleTUICH, YTUICHIJIUKONb, TIIUIEpUH, (EeHO,
dbopmanpaeru, aneTajgbIerul, MypaBbHHAs KHCIIOTAa, YKCYCHAas KHUCIIOTa, OJICHHOBAs
KHCJIOTa, CTeApUHOBAs KUCIIOTA, TII0K03a, GPYKTO3a, Kpaxmall, [eJUII0103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHUS ONPEACISATh BHIBI XMMHUYECKOW CBS3M B OPraHHMYECKHX
COEJIMHEHUX (OJMHAPHbBIC U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHUSI TCOPHUH CTPOCHUSI OPTaHUYECKUX
BemectB A. M. byTtiepoBa 11t 00BsICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu3oBaThb COCTaB, CTpOEHHUE, (U3UYECKHEe U
XAMHAYECKHE CBOWCTBA THUMHUYHBIX MPEICTABUTENCH pA3IHMYHBIX KIACCOB OPraHMYECKUX
BeIIeCTB (METaH, dTaH, dTUJICH, NMPOMHIIEH, arneTwieH, OyraaueH-1,3, metunOyraauen-1,3,
OEH30J1, METaHOJI, ITAHOJI, STHJICHIJIMKOJIb, TIUIEPHH, (PEHOI, alleTalbAeTHI, MypaBbUHAs U
YKCYCHasl ~ KHCJIOTBI, TJIIOKO3a, Kpaxmal, LeJIi/Io3a, AaMHHOYKCYCHas  KHCJIOTa),
WUTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXKJIY HUMH YpPaBHEHMSAMU COOTBETCTBYIOILIMX
XAMHAYECKHX PEaKIUil ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (OPMYT,;

c(OPMHUPOBAHHOCT YMEHMS XapaKTepU30BaThb MUCTOYHUKU YIJIEBOJOPOJHOTO CHIPbS
(nedTh, MPUPOIHBIN Ta3, Yroyib), COCOOBI WX MEpepabOTKH M MPAKTHYECKOE NPUMEHEHHE
MIPOJYKTOB NEPEepadbOTKH;

c(OPMHPOBAHHOCTh YMEHHUH INPOBOAUTH BBIYUCICHUS 10 XUMHYECKUM YpPaBHEHUSM
(Maccel, 00BEMa, KOIMYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTa PEAKIUH 10 W3BECTHBIM
Macce, 00bEMY, KOJIMIECTBY OJHOTO U3 UCXOIHBIX BEIIECTB HIIH MPOAYKTOB PEAKIIHH);



c()OPMUPOBAHHOCTh YMEHHWH BIIAJIETh CHUCTEMOW 3HAaHWH 00 OCHOBHBIX METOJax
HAay4YHOTO TIO3HAHUS, HWCIOJB3YeMbIX B XUMUU TPU HU3YYCHHH BEIIECTB U XHUMHYECKUX
SABIICHUN (HAONIO/IEHHWEe, W3MEpeHUe, OJKCIEPUMEHT, MOJAEIUPOBAaHUE), UCIOIb30BaTh
CHUCTEMHbIE XHMHMUYECKHE 3HAHUS IS MPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHIA COOIOAATH MPABHIIA TIOJIH30BAHUS XUMUIECKON TOCYI0M
u JsabopaTopHbIM OOOpyIOBaHUEM, a TakXKe IMpaBuia OOpalleHHs C BelleCTBaMU B
COOTBETCTBUH C MHCTPYKIHUSMHU IO BBHITIOTHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IJIAHHPOBATH U BBIMOIHATH XUMHUYECKHA SKCTIEPUMEHT
(TpeBpaleHnss OPraHNYECKUX BEIIECTB MPU HArPEeBaHUH, MOJYyYEHUE HTHICHA W U3y4eHUE
€ro CBOWCTB, KAUECTBEHHBIC PEAKIUU OPraHMYECKHX BEIIECTB, JIEHATypalus OEIKOB MpH
HAarpeBaHWU, IIBETHBIE pEaklIuu OEIKOB) B COOTBETCTBHHM C TpaBUIAMH TEXHUKH
0€30MacHOCTH TP OOpaIlleHHMH C BEIIECTBAMU H J1aOOpaTOPHBIM  00OpYJAOBAHHEM,
MPEICTaBIATh PE3yAbTaThl XUMHYECKOTO OJKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIMii M POPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIU3UPOBATH XUMUUECKYIO0 HHPOPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HMCTOYHHUKOB (CpeAcTBa MaccoBOil uHGopmaruu, HHTEpHET U
JIPYTHX);

c(hOpMUPOBAHHOCTh YMEHMI COOJIOAATh MpPaBHJIa SKOJOTUYECKHU 11eJIeCO00pa3HOTo



XUMHUYECKOM  peaklMM, XHMHYECKOE pABHOBECHE); TEOPUHM M  3aKOHbI  (Teopus
AJIEKTPOJIUTUYECKON nucconmanuu, nepuoandeckuit 3akon JI. M. MengeneeBa, 3akoH
COXPAaHEHHS MacCChl BEIIECTB, 3aKOH COXpPaHEHHs U MPEBPAIICHUS YHEPIHH PU XUMUUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM $3bIK XMMHMH, MHPOBO33PEHUYECKHE 3HAHUS,
JIe)KAIMe B OCHOBE IMOHUMAHHS NPUYUHHOCTH W CHUCTEMHOCTH XHWMHUYECKUX SIBICHHH,
(akToNIOrMUECKUEe CBEACHHS O CBOMCTBaX, COCTaBe, IMOJy4YeHHMH M O€30MacHOM
WCIIONB30BAHUN BAXXHEHINIMX HEOPraHWYECKUX BEIMIECTB B OBITY M MPaKTHYECKOU
JeSITENIbHOCTH YEJI0BEKa;

C)OPMHUPOBAHHOCTh ~ YMEHUH  BBIIBISITH  XapaKTEpHbIE  TMPU3HAKU  TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJB30BAaTh COOTBETCTBYIOIINE MOHSATHUS MPH ONMHUCAHUU
HEOPraHMYECKHX BEIIECTB U MX MPEBPaICHHIA;

c(hOpPMUPOBAHHOCTh YMEHUH UCTIOIB30BATh XUMUYECKYIO CUMBOJIUKY JIJISi COCTABIICHUS
(¢bopMynl BEIIECTB M YPaBHEHUH XHMHUYECKHUX pEakUui, CUCTEMATHYECKYl0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBbIC Ha3BaHUS OTACIBHBIX HEOPTaHHUCCKMX BEHICCTB (YrapHbIA Tas,
YTJIEKUCIBIN ra3, aMMHUaK, raméHasl U3BeCTh, HETalléHasi U3BECTb, MUThEBAs COJA, MUPUT U
JApyrue);

c(OPMUPOBAHHOCTh YMEHHUW OIpPEAeNsATh BaJCHTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKHX 3JIEMEHTOB B COEJUHEHMSIX pPa3jIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBA3U
(xoBaJIeHTHAs, HOHHAS, METAJUTMUECKas, BOJOPOHAs) B COEIMHEHUAX, TUTl KPUCTAJUIMYECKON
pEmIETKM KOHKPETHOTO BeUlecTBa (aTOMHasl, MOJEKYJSpHas, HOHHas, MeETaJJIMuecKas),
XapaKTep Cpelbl B BOAHBIX PACTBOPaX HEOPraHMUECKUX COEIUHEHHI;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPHUHAJICKHOCTh HEOPTaHUYECKUX
BEIIECTB 10 UX COCTaBYy K OMpPEACIEHHOMY KJaccy/Tpymie COeTUHEHUH (IIpOCThIe BEIeCTBA
— METaJUIbl 1 HEMETAaJUIbI, OKCU/Ibl, OCHOBaHUS, KUCIIOTHI, aM(pOTEpHbIE TUIPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHH pPAaCKphIBaTh CMBICT Mepuoandeckoro 3akona JI. .
MeHnzeneeBa ©  JIGMOHCTPHUPOBAaTh €ro  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 3JeMeHTOB 1-4 nepuonos Ilepuonnueckoil cucteMbl XUMUYECKUX AJIEMEHTOB
J. W. MeHaeneeBa, HCIONb3ys MOHATHA «S-, P-, d-3JIEKTPOHHBIC OpOUTATNY,
«QHEPTreTUYECKUE YPOBHW», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS CBONCTB XHMHUYECKHX
JJIEMEHTOB W HWX COCIMHEHHHW M0 ImepuonaMm u rpymmaMm llepuoguueckoi cucTeMbI
xumudeckux anemeHToB [l. . Menneneena;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepu30BaTh (OMMCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBa HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KIIACCOB, MOATBEPkKAATH CYHIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXJYy HEOPraHWYeCKUMH BEIECTBAMU C IOMOILIbBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIaCCU(PUIIUPOBATh XUMUUECKUE PEAKIIMH TI0 Pa3TUYHBIM
InpU3HakaM (YHUCIy M COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3((EeKTy peaxiuH,
U3MEHEHHUIO CTENEHEH OKUCJIEHHMS D3JEMEHTOB, OOpaTUMOCTH pEaKLUUH, Y4YacTHIO
KaTaau3aropa);

c()OPMHUPOBAHHOCTh YMEHHUU COCTaBISITh YPAaBHEHUS PEAKIMA PA3JTUYHBIX THUIIOB,
MOJIHBIE M COKpalIEHHbIE ypaBHEHHs PEaKIUil MOHHOTO OOMEHa, YYUThIBas YCJIOBHUSA, MPU
KOTOPBIX 3T PEAKIIUU HIYT IO KOHIIA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKINH, MOATBEPKIAOIINE KaUyeCTBECHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWUYECKHUX BEIIECTB, PACIO3HABATH OMNBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTH YMEHHM packpnIBaTh CYIIIHOCTb OKHCIIUTEIILHO-
BOCCTAHOBUTENIBHBIX pEAKIU MOCPEICTBOM COCTAaBJIEHUS 3JIEKTPOHHOrO OajaHca 3THX
peakuuii;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHSITH 3aBUCHMOCTh CKOPOCTH XUMHUECKOW peaKIiH
OT Pa3NMYHBIX (PAaKTOPOB; XapakTep CMEUICHHS XUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aeicTeud (npunuun Jle [larense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEpHU30BaTh XMUMHYECKHE IPOIECCHI, JeKaIlue B
OCHOBE  TPOMBIIUICHHOTO  IIOJIy4eHUS CEPHOM  KUCIIOTHI, aMMHaKa, a  TaKke
c(OPMHPOBAHHOCTh TPEACTABICHUN 00 OOIMX HAyYHBIX NPUHIMIAX U SKOJIOTMYECKUX
npo0eMax XUMHYECKOTO ITPOM3BOCTBA;

c(OPMHPOBAHHOCTh YMEHUH IPOBOJUTH BBIUMCIEHUS C MCHOJIb30BAHHUEM IOHATHUS
«MaccoBasi JIOJIsl BELIECTBa B PAaCTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHUX
peaKnusIX, Macchl BEIECTBA MM 00BbEMa T'a30B 110 H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OIHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB, TEIJIOBOTO YPQeKTa peakuu Ha
OCHOBE 3aKOHOB COXPAaHEHUs MAaCChI BEIIECTB, IPEBPAILICHHS U COXPAaHEHHS YHEPTHH;

c(OPMUPOBAHHOCTh YMEHUH COOJIIOAATH MTPaBUIIa MOJB30BAHMUS XUMHUYECKON MOCYI0M
U J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKEe MpaBuUiIa OOpalleHHWs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSMHU TI0 BBHITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBITIONHATh XMMUYECKUI SKCIICPUMEHT
(pa3znoxeHue MepoKCHIa BOAOPOAA B NPUCYTCTBHM KAaTalW3aTopa, ONpEACNICHUE Cpeibl
pacTBOpPOB BEMIECTB C IMOMOIIBIO YHHBEPCATBHOTO WHAWKATOpA, BIMSHUE pa3THIHBIX
(akTOpOB HAa CKOPOCTh XMMHUYECKOH pPEaKIMH, pPeaKlMd MOHHOTO OOMEHa, KauyeCTBEHHbBIE
peaknuu Ha cyiabdaT-, KapOOHAT- W XJIOPUI-aHUOHBI, HAa KATHOH aMMOHHS, pEIICHUE
IKCIIEPUMEHTAIBHBIX 3a1ad Mo TemaM «Metamuiely U «Hemeramisl») B COOTBETCTBHU C
NpaBUJIaMHU TEXHUKH O€30MacCHOCTH NpU OOpAaIlleHHHM C BEUIECTBAMHU U JIAOOPAaTOPHBIM
000pyI0BaHUEM, TPEICTABISITh PE3YJIbTAaThl XUMHUECKOTO IKCIEpUMEHTa B (popmMe 3amucu
YpaBHEHHI COOTBETCTBYIOUIMX pPEAKIUH W (OPMYIHPOBAaTH BHIBOABI HAa OCHOBE JSTHX
pe3yiIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHUECKU aHAITM3HPOBATH XUMHUECKYIO0 HH(DOpMAIIHIO,
MOJTYY4aeMyl0 M3 Pa3HBIX MCTOYHHKOB (CpEICTBA MAacCOBOW KOMMYHHMKauuu, VHTepHeT u
JPYTUX);

c(OPMUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBWJIa HKOJOTMYECKH MENeCO00pa3HOro
NOBEJCHUsI B OBITY M TPYIOBOW JEATEIBHOCTH B IEJIAX COXPAHEHHUs] CBOETO 310POBbS U
OKpYKalolllell MPUPOJHONM Cpelbl, OCO3HAaBaTh OMNACHOCTh BO3JECWUCTBUS HA JKHBBIC
OpraHM3Mbl OINpPECeNEHHBIX BEUIECTB, MOHUMAas cMbIch mokaszarens I1JIK, mosicHaTe Ha
IpUMEpax CIOCOObl yMEHBIIEHUS M MPEAOTBPAIICHUS HX BPEJAHOTO BO3JACHCTBUS Ha
OpTaHU3M YeJIOBEKa;

111 00YYaIOIIUXCS C OrPAHUYECHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE MTPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKHX SIBIICHHIA;

JUISL CIENBIX W CIa0OBUIAIIMX OOYJarONIUXCS: YMEHHE HCIOJIb30BaTh PeIbepHO-
TOYEUHYI0 cucTeMy obo3HaueHuit JI. bpaiins 11 3anucu XuMudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoimnuectBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHMe pa3/ie/ioB U TeM Kowrporsamie | Tpaxruseckie (uudposbie)
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI pecypesi
Paspnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKON XMMHH
[Ipeamer opranndeckon xumuu. Teopus bubmuorexa [IOK
1.1 CTPOCHUSI OPTaHUYECKUX COCTUHCHUN A. 3 https://myschool.edu.ru/
M. bytneposa PEII
Hroro mo pazneny 3
Paznea 2. YrieBoaopoabl
butmmoreka [IOK
2.1 [NpenesnbHbIC YIICBOAOPOIBI — AJKAHBI 2 https://myschool.edu.ru/
PEII
99 HenpenenbHble yriaeBoJOPO/IbI: AJIKEHBI, 6 1 bub6mmorexa LIOK
aJIKaJEHb], AIKUHBI https://myschool.edu.ru/
2.3 ApomaTHYecKue yrieBoA0POIbI 2 Bubmmorexa LIOK
https://myschool.edu.ru/
24 [IpupoaHble HCTOYHHUKH YTIEBOAOPOIOB 3 1 bub6mmorexa [LIOK
U HX IepepadboTKa https://myschool.edu.ru/
Hroro mo pazneny 13

Paznen 3. Kuciaopoacoaepxamue oprannyeckie coeIuHeHUust

3.1

Crupthl. DeHon

3

but6mmoreka [IOK



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

https://myschool.edu.ru/

3.9 Anpaeruasl. KapO0oHOBBIE KHCIIOTHI. 7 but6mmoreka [IOK
CrnoxHbIie 3(hUpbI https://myschool.edu.ru/
33 YTAeBOTE 3 ]r?tPtISsj,I:I;I/(r)rff/EShE(())lidu.ru/
Hroro mo pazneny 13
Pa3nea 4. Aszorcoaepaxkanue OpraHn4ecKue CoeJuHeHUs1
4.1 AMUHBL. AMUHOKUCIIOTHL. benku 3 bubnoreka HOK
https://myschool.edu.ru/
Hroro no paznemny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ﬁgg:;ﬁi:?hggi duru/
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME



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

11 KUIIACC

KosnnuectBo yacos JJ1eKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoasubie | Ilpakruuyeckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchl
Pa3znen 1. Teoperuueckne OCHOBBI XUMHH
C Ml i
TpoeHue aToMoB. [lepronueckuii 3aKoH BuGmorexa OK
11 u [lepuoanyeckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB J. 1. Menneneena
Crtpoenue BemecTBa. MHOTOOOpazue bubmuotexa [JOK
1.2 4
BEIIECTB https://myschool.edu.ru/
bu6mmoreka [IOK
1.3 X 6 1 1
HMITHEOKHE peardiut https://myschool.edu.ru/
Hroro mo pazneny 13
Pa3pnen 2. Heopranuveckasi Xumus
but6mmoreka [IOK
2.1 M 6 1
CramIt https://myschool.edu.ru/
bu6 OK
2.2 Hemerammbr 9 1 1 nomorexa L
https://myschool.edu.ru/
CBs3b HEOPTraHUYECKUX U OPTaHUYECKHUX bubmuorexa [JOK
2.3 2
BEIICCTB https://myschool.edu.ru/
bub OK
Hroro no pazueny 17 nomoteta 11

https://myschool.edu.ru/

Pa3pen 3. Xumus 1 ;Ku3HL



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/

bubmuorexa [JOK

3.1 X 4
HIMHA 1 7KU3HD https://myschool.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://myschool.edu.ru/

IHOYPOYHOE IVTAHUPOBAHMUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

DJIeKTPOHHBIE HH(POBbIE
o0pa3oBaTe/bHbIE Pecypchl

1 [IpenmeT opranuyeckol XuMuu, e€ 1 bubnnoreka [JOK
BO3HUKHOBEHHE, Pa3BUTHE M 3HAUCHUEC https://myschool.edu.ru/
Teopust cTpoeHUs OPraHUYECKUX
2 COCII:HHGHTI/II)ﬁ A. M. EyTnepOBa €€ OCHOBHBIE 1 Bubmmorexa HOK
’ https://myschool.edu.ru/
MOJIOKEHUS
[IpencraBienue o Ki1accuPpUKauu
3 opraHnyeckux BemecTs. HomenknaTtypa 1 bubmuoreka [{OK
(cucTemaTHyeckas) U TPHBHAIBHBIC https://myschool.edu.ru/
HA3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubmuorexa [IOK
TOMOJIOTUYECKHUIT Psi/T https://myschool.edu.ru/
5 MertaH u 3TaH — npocTenme 1 bubmmorexa LIOK
IPE/ICTABUTEIN AJIKAHOB https://myschool.edu.ru/
. bu6nmorexa [IOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 DTUJIEH U IPONUIIEH — MPOCTeHIIme 1 bubnuorexa [IOK
MPEICTABUTENH aJTKEHOB https://myschool.edu.ru/
8 [Tpaktrueckas padota Ne 1. «Ilomydyenue 1 bubmuorexa [IOK
STHJICHA U U3yYEHUE €T CBOMCTBY» https://myschool.edu.ru/
9 Anxanuensl. byranuen-1,3 u 1 bubnmoreka [JOK

meTtunoOyraguen-1,3. [lonyyenue

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

CUHTCTUYCCKOI'O KaydyKa U PC3UHBI

AJIKMHEBI: cOCTaB 1 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALETHIEH — bubmorexa OK
L https://myschool.edu.ru/
IPOCTEHIINI IPECTaBUTEIb AJTKUHOB
11 Boluncnenus 1o ypaBHEHHUIO XUMHYECKOU bub6mmorexa [LIOK
peakiuu https://myschool.edu.ru/
12 ApeHbl: 6€H301 U TO1yoJ. TOKCHYHOCTh bu6muoteka [IOK
apeHoB https://myschool.edu.ru/
13 I'enetnyeckas cBs3b yrieBogOpOAOB, bub6mmorexa LIOK
NPUHAIICKAIIMX K Pa3IHYHBIM KJIaccam https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB:
14 HII))H;)OII:HLH‘/’I ra3 u HonyT}}II;e Hez@l{)leIHHHe Bubnmorexa HOK
B https://myschool.edu.ru/
ra3pl, HeThb ¥ POJYKTHI €€ mepepadoTKu
HpnponHH? HMCTOYHHMKHU YTIEBOAOPOIOB: Butmorexa LIOK
15 MIPUPOIHBINA Ta3 U MOMYTHBIE HEDTIHBIC
B https://myschool.edu.ru/
ra3el, HeThb ¥ MPOJYKTHI €€ mepepadoTKH
16 KonTponbHast pabota no pazaeny
«YT1€eBOAOPOABI»
17 [IpenenbHbIE OAHOATOMHBIE CITUPTHI: butmmoreka [IOK
METaHOJ U 3TaHol. BogopoaHas cBsi3b https://myschool.edu.ru/
18 MHOroaToMHbI€ CIIUPTHL: STUICHIJIMKOJIb U bubmmorexa [IOK
TJIMLEepUH https://myschool.edu.ru/
19 ®DeHOIT: CTPOCHHUE MOJIEKYJTbI, (PU3UICCKUE U bubmuoreka [IOK
XMUMHUYECKHE CBOMCTBA, MPUMEHEHHUE https://myschool.edu.ru/
20 Anpaeruasl: GopManbIeTuI U bubnuorexa [IOK

alcTalbaACTU/I. AI_IeTOH

https://myschool.edu.ru/



https://myschool.edu.ru/
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21 OAHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE bubnmnoreka [JOK
KHCJIOTHI: MypaBbUHAs M YKCYCHasI https://myschool.edu.ru/
29 [IpakTueckas padora Ne 2. «CBoiicTBa bubmuoteka [IOK
pacTBOpa yKCYCHOM KHCIOTBD» https://myschool.edu.ru/
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK
23 Hpe,I[ETaBI/ITeJ'II/I BBICIIMX KapOOHOBBIX bubamorexa LIOK
https://myschool.edu.ru/
KHCJIOT
24 MBpi1a Kak coJId BBICIIUX KapOOHOBBIX bubnnorexa [IOK
KHCJIOT, UX MOIOILEE JEHCTBHE https://myschool.edu.ru/
CrnosxHbie 3(Upbl KaKk MPOU3BOIHbIE
25 Kap60HOBLIE) KII/DICJ'IOT. Fpll)zlponnzsl CJIO’KHBIX bubmroreka LOK
https://myschool.edu.ru/
3¢upos
26 JKupsl: runponns, NpUMEHEHME, bubmmorexa LIOK
Omooruveckas poiib KUPOB https://myschool.edu.ru/
VYrneBoabl: cocTaB, KjlacCUpUKaIUS.
27 BamHe;mHe npencraBnTen(fI: FJ'I?OKOS& Bubmorexa LOK
’ https://myschool.edu.ru/
dpykTO3a, caxaposa
28 Kpaxmai u nennrono3a Kak IpupoHble bubnuorexa LIOK
TOJTUMEPBI https://myschool.edu.ru/
Kontposnbnas padoTa no pasneny
29 «Kucnopoacoaepskariue opraHu9IecKie
COCJIMHEHUS»
30 AMUHBI: METUJIAMUH U aHUJIHH bubamorexa LOK
https://myschool.edu.ru/
31 AMHHOKHCIIOTHI KaK aM(OTEpHBIE bubnnorexa [IOK

OpTraHN4YCCKUC COCAUHCHU A, UX

https://myschool.edu.ru/
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Oounonorudeckoe 3HaueHue. [lentuas
39 benku kak nmpupogHbIe 1 bubmuorexa [IOK
BBICOKOMOJICKYJISIPHBIC COCTUHEHUSI https://myschool.edu.ru/
33 OcCHOBHbIE TOHITHUS XUMHUHU 1 bubnmoreka [JOK
BBICOKOMOJICKYJISIPHBIX CO€TUHEHUI https://myschool.edu.ru/
OcCHOBHBIE METOIbI CHHTE3a ) Butmorexa LIOK
34 BBICOKOMOJICKYJISIPHBIX COCTHHEHUH. 1
https://myschool.edu.ru/
[InacTmaccel, KaydyKkH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KUIIACC

KoaunuyecTBo yacos

DJIeKTPOHHbIE M (poBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
1 XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs 1 bub6mmorexa [LIOK
KOH(UTypaIus aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [leprnonnueckas
5 cucTeMa XuMu4eckux anemeHTos [, U. 1 bubnuoteka [IOK
MeHnzeneesa, UX CBs3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMUYECKHUX DJIEMEHTOB M MX COCTMHEHUI
3 10 FpyNIaM U nepuojam. 3HaueHue 1 bubmmorexa LIOK
MEPUOANYECKOTO 3aKOHA U CHCTEMBI https://myschool.edu.ru/
xumuueckux sneMeHToB .M. Menzaeneesa B
Pa3BUTHH HAYKH
Crpoenue BemiecTBa. XMMHUUYECKas CBA3b, €€
P ’ bubmmnoreka [IOK
4 BUJIbI; MEXaHU3MbI 00pa30BaHUs 1
. https://myschool.edu.ru/
KOBAJICHTHOM CBsA3U. BojopoaHas cBsi3b
BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTb.
5 Crenenp okuciaeHus. BemecTsa 1 bu6mmoreka LIOK
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO https://myschool.edu.ru/
CTPOCHUS
[ToHATHE O TUCTIEPCHBIX CUCTEMAX.
P bubnunorexa LIOK
6 HcTuHHbBIE U KOJUIOUAHBIE PACTBOPHI. 1
https://myschool.edu.ru/
MaccoBast 10151 BEIleCcTBa B pacTBOpE
7 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnmoreka [JOK



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

HCOPTaHNYCCKUX COCJIMHCHUH.
I'eneTnueckas CBA3b HCOPTaHUYCCKHX
BCIICCTB, pa3JIMYHBIX KJIIaCCOB

https://myschool.edu.ru/

Knaccuukanust XaMUYIeCKUX PEeaKIiii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.

but6mmoreka [IOK
8 3aK0H COXpaHEHHUsI MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHHUs W MPEBPAIICHUS YHEPTUU TIPH
XUMHYCCKHUX PEaKIIHsIX
9 CkopocTb peakiuu. OOpaTuMbIe peakivu. bubnuorexa [IOK
XUMHUECKOE PABHOBECHE https://myschool.edu.ru/
IIpaktiueckast padora Ne 1. «Binusaue
10 P o P bubmuorexa [IOK
a3JIMYHBIX (PAKTOPOB HAa CKOPOCTH
p . p p https://myschool.edu.ru/
XUMHUYECKON PEaKITHI)
DNEKTPOIUTHYECKAS TUCCOLIHAITHSI.
TTousTtue o BomopoauoM nokasareine (pH
P (PH) bubmuorexa [IOK
11 pacTtBopa. Peakiiuu HoHHOrO OOMeEHa.
https://myschool.edu.ru/
lMunponus opraHMYeCcKUX U HEOPraHUIESCKHX
BEILECTB
OKHCIUTEIBHO-BOCCTAHOBUTEIBLHEIE
12 I 5 bu6mmoreka [IOK
eakiuu. [Torstue 00 3neKTpoIN3E
p Tpv https://myschool.edu.ru/
pacIIaBOB U PACTBOPOB COJICH
13 KonTponbHast pabora o pazueny
«TeopeTndyeckue OCHOBBI XHMHM
Mertamibl, ux noyoxenue B [leproanueckoit
14 CHCTEeME XUMHYECKuX daeMmeHToB Jl. W. butmmoreka [IOK

MemeneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. OO1ue Gpu3ndecKue CBOMCTBa

https://myschool.edu.ru/
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MCTAJ1JII0B

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUI

bu6nunorexa LIOK

15 .
PSLT HAMIPSDKCHUN METAJIIOB https://myschool.edu.ru/
XuMHUYECKHE CBOMCTBA BAKHEHIIINX
N . . but6mmoreka [IOK
16 METaIIOB (HATPUM, KaJIHii, KalbIui,
. . . https://myschool.edu.ru/
MarHui, aJJlOMUHUAN) ¥ UX COSAUHEHUIN
17 XHWMHUYECKUE CBOMCTBA XPOMa, MEU U UX bubmuoteka [IOK
COCIMHCHUIN https://myschool.edu.ru/
18 XUMHYECKHE CBOMCTBA IIUHKA, XKeJle3a U UX bu6nunorexa LIOK
COCIMHCHUI https://myschool.edu.ru/
[Tpaktuueckas padota Ne 2. "Pemenue
P P bubmuorexa [IOK
19 IKCIIEPUMEHTAIBHBIX 33724 10 TEME
| https://myschool.edu.ru/
«Metamibi»
Hemeranibl, X mojgoxeHue B
20 [leproauueckoil cucreMe XMMUYECKUX bu6nmorexa LIOK
snementoB JI. Y. Menzeneesa u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHS AaTOMOB
®dusznyecKne CBOMCTBAa HEMETAJLIOB.
bu6mmoreka [IOK
21 AmtoTponus HEeMETauIoB (Ha IpUMeEpe
https://myschool.edu.ru/
KHCIIOPOJa, cepbl, pocdopa u yriepoaa)
99 XUMUYECKUE CBOWCTBA IaAJIOTEHOB, CEPBI U bubnnorexa [IOK
UX COCJIMHCHUN https://myschool.edu.ru/
23 XUMHYECKUe CBOMCTBA a30Ta, hochopa u ux bubmuorexa [IOK
COCIMHCHUI https://myschool.edu.ru/
24 XUMHYECKUE CBOMCTBA YIiepoaa, KpEMHUS bubnnorexa [IOK

U UX COCTUHEHUN

https://myschool.edu.ru/
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HpI/IMeHeHI/IC Ba)XXHEHIIINX HEMETAJLJIOB U MX

bubmuorexa [IOK

25 COCTMHEHHI https://myschool.edu.ru/
O600meHne U cucTeMaTru3aIus 3HaHUH 110
26 teme «Hemerauibly. Beruucienus no bu6mmoreka LIOK
ypaBHEHHSIM XUMHUYECKHX PEaKIUi 1 https://myschool.edu.ru/
TEPMOXUMHUYECKHE PACUETHI
[IpakTrueckas pabora Ne 3. «Pemenue
27 IKCIIEPUMEHTAIILHBIX 337124 10 TEME
"Hemetamibt"»
08 KonTponbhas pabora o temam «MeTamib
u «Hemerannen»
Heopranwueckne n opraHnueCKHe KHCIOTHI. BuGmorexa [IOK
29 Heoprannueckue 1 opraHu4ecKue )
https://myschool.edu.ru/
OCHOBaHUS
AmboTepHbIe HEOpraHU4EeCKHe U
30 OpraHuvecKue coeAuHeHus. ['eHeTnueckas bubmuorexa [JOK
CBSI3b HEOPTaHMUYECKHUX U OPTraHUYECKUX https://myschool.edu.ru/
BEIIICCTB
Ponpb xumun B obecrieueHun
31 3KOJIOTUYECKOM, SJHEPreTUUECKON U bubmuorexa [JOK
IHIIEBOI O€30MaCHOCTH, Pa3BUTHH https://myschool.edu.ru/
MeEIUIITHBI
[IpencraBnenust 06 OOMIMX HAYYHBIX
32 H}’I))I/IHHI/IHaX MPOMBIIIIEHHOTO };z)nyqemm bubmorexa LOK
. https://myschool.edu.ru/
BaKHEHMILINX BELIECTB
bu6mmoreka LIOK
33 YenoBek B MUPE BEIISCTB M MAaTEPHAIIOB

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

4 X 1
3 WMUSI ¥ 3JJ0POBbE YEIOBEKA https://myschool.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus / I'abpuensu O.C., Octpoymon WN.I'., Cnagkos C.A., AKITMOHEpPHOE 00IIECTBO
«M3natenscTBO «IIpocBenienue»

* Xumus, 10-11 xnacesl/ XKypun A.A., AkunonepHoe o6mectBo «M3gaTenscTBo
«IIpocBeuieHue»

* Xumus, 11 xnacc/ I'abpuensa O.C., O0611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmecTBo «M3narensctBo «IIpocemmenue»

Xumus, 10 xknace/ I'abpuensn O.C., OO1IecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmecTBo «M3narensctBo «IIpocemenue»

* Xumus, 11 xnacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO

«APODA»; AkunonepHoe obmecTBo «M3narensctBo «IIpocemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O.C.I'abpuemnsn, I'.I".JIpicoBa «Xumusa Metoauueckoe nocodue — 6a30Bblif ypOBEHb) -
M.: ipoda 2022 rox.

2. O.C.I'abpuensin, U.I.OctpoymoB, «O01mas XxumMus B TecTax, 3aj1a4ax, ynpaxHeHusx. 11
kiace» — M.: JIpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponsHbie u
MIPOBEPOUHBIE Pa0OTH K yueOHUKy». — M.: Ilpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHas kaura
st yaurtensi». Yacts 1 — M.: Ipoda, 2019 rox.

5. 0.C.I'abpuensu, ['.I".JIpicoBa, A.I'.BBenenckast «Xumus 11 kmacc: HactonpHas kHUTa
it yautensi». Yacts 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'a6puensH, [1.B.Pemetos, N.I'.OcTtpoymoBa «3agauu 1o XUMHUH U CITIOCOOBI UX



pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. leancoBa «Xumus 11 xnacc moypounsie miansl mo yaeouuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knace», - M.: Dk3aMmeH,
2019r.

9.9. O.C.I'abpuensn, N.I".octpoyM0oB «XMUMHUUYECKHI SKCIIEPUMEHT B 1iKosie 11 kmacey; -

M.: lpoda. — 2019 rox.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

http://www.chemnet.ru I"'azera «Xumus» u callT 1151 yuaurens «51 uay Ha ypoK XUMHK)
http://him.1september.ru Equnas xomteknus LIOP: TIpenmeTHast KOMIeKIus « XUMUsD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC KCIIEPUMEHTHI:
xumust. Komteknust Poccuiickoro o01eo0pa3oBaTeIbHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickast onmumIaa MKOJIbHHUKOB 10 XUMUAU
http://chem.rusolymp.ru Opranndeckast XUMHsL: SJICKTPOHHBIN YICOHHK JIJISI CPEIHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUU: 3JIEKTPOHHBINA YICOHHUK

http://www hemi.nsu.ru OTKpbITHI# KOIEMK: XUMHUS

http://www.chemistry.ru JIluctaniioHHast OJIMMITHA/IA TI0 XUMHUH: TCIIEKOMMYHHUKAITHOHHBIN

00pa3oBaTeIbHBIN MTPOCKT






