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MHNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1Mo XUMHM Ha YypPOBHE CpeaHEro oodmero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obOpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUA K pe3ylbTaTaM  OCBOCHHUs  (emepanbHO  00pa3oBaTeNbHOM
nporpammel cpennero obmero odpazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM oOpaszoBareiapbHoM crangapre COO, ¢ yuérom Konmenuuu mnpenogaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHBIX opraHuzauusx Poccuiickoit denepanuu,
pean3yoUIMX OCHOBHBIE 00pa30BaTENIbHBIE IPOrPAMMBI, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTHusl Bocniutanus B Poccuiickoit ®enepanun Ha niepuon 1o 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTKe MNpOrpaMMbl MO XUMHH, K OIpEAeTIeHHI0 oOIIei
CTpaTeruv 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHUSA O0YYArOIIUXCS CPEICTBAMU y4eOHOTO IpeaMera
«Xumust» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH NI, CONEpKaHMs, pPE3yJIbTaTOB OOy4eHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHME, [OJIy4aeMOE€ BBITYCKHUKaMU  0011e00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM uacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHYECKOTO 00pa3oBaHMs. OTH LEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (DOPMUPOBAHHMS MHPOBO33PEHHS M OOWICH KyIbTYpPHI
YeNOoBeKa, a TaKKe HSKOJOTHYECKH OOOCHOBAaHHOIO OTHONIICHHS K CBOEMY 370POBBIO U
IpUpOIHON cpene. Peannsyercs xuMuueckoe o0pa3oBaHue 00ydarolMXCsl HA YPOBHE CPEIHETO
o0miero oopazoBaHusi CpeACTBaMH y4eOHOro mpeameTra «XUMHSY, COAepKaHUE U MOCTPOSHUE
KOTOPOTO ONpEENCHbl B MpOrpaMMe MO XHMHUH C Y4ETOM cHenu(pUKH HAyKd XHUMHUH, €&
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIMX
HeNeil ¥ MPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @eneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0cOOYI0 poOJib B COBPEMEHHOI
[UBUJIM3AIMHN, B CO3/JIaHUM HOBOHW 0a3bl MaTepHallbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIaJa B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3aHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpe KaKk O €IMHCTBE MPUPObl U YEI0BEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIEeCTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHHUSI.

TecHo B3auMOAEWCTBYST C JpPYIrMMH €CTECTBEHHBIMM HayKaMH, XUMHS cTaja
HEOTHEMJIEMON YacThI0 MHUPOBOW KYJIBTYPHI, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO Tpyda H
JKU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa HA PEUIeHUE TII00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPHEBOM, JHEPreTUYECKOM, MHUIIEBOM, HKOJIOTUYECKON OE30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ 00mMMM LENIMH M NPUHLIMIIAMU CpPEAHEro oOero oodpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YYECHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0Yy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIpAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsromiuMu  TipeaMeTa  «XHUMHs» SIBISIFOTCS  0a30Bble Kypchl — «OpraHudeckas
xumus» U «O01as 1 HeopraHuveckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUsl KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOuIlel XUMUK) U opraHndeckor xumuu. OopMHUpOBaHUE JAHHON CHUCTEMbl 3HAHHM
OpY M3Y4YEHUHU IpeaMeTa o0ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCEr0 MHOT000pa3ust
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conepxkanus KypcoB — «Opranuueckas xumusi» u «O01as 1 HeopraHu4eckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/1a K U3yYEHHIO



ydeOHOro Marepuana W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWN Ha
OIPENEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUH BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX MPEJCTaBICHUN O CTPOCHUM BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COeIMHEHMH. B Kypce OpraHMueckoil XMMHUU IOy4aroT
pasBuUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHMs INEpBOHAYAIbHBIC
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM YIJIOM 3peHHUsI B IpenMeTe «XuMus» 0a30BOr0 YpPOBHS pacCMaTpPHBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o00IIero o0pa3oBaHMs TEOPETHUECKUI MaTepuan u
(aKTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XUMHUsA» O00y4aroIUMCs MIPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOLIECTEOPETHUECKUX W METOHOJIOTMYECKHX MO3ULUH,
riy0Xke MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — oT oOoOarouiei 110
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O Ba)XHEHIIMX BEILECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XMMUUYECKUX PEAKIMSIX, UX CYLIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
jpononsserca B Kypcax 10 wm 11 kimaccoB 2neMEHTaMM  COIEp)KaHUSA, MMEIOINUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHON Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT ITOHHUMAaHMIO
B3aMMOCBA3M XMMHHM C JPYI'MMHM HayKaMH, pPacKpbIBalOT €€ poJib B II03HABaTCIIBHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHS K IIPOLECCY
TBOpPYECTBA B 00JACTH TEOPUHM U NPAKTUUYECKUX NPUIOKEHUH XMMHUH, TIOMOTAOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JINYHOCTHO 3HAUMMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO M IPUMEHSTh €€ Ul MONOJHEHUs 3HAHUM, pelIeHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJIBHBIX MCCIIEN0BAaTENbCKUX 3a1au.B 1enoM conepkanue
yueOHoro npeamera «XUMHs» JAHHOTO YPOBHS M3Y4YEHUs OPUEHTHUPOBAHO Ha (hOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI /JIsl TOHUMaHUS QUIOCOPCKUX UAEH, TAKUX KaK:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHu4YecKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MyTEM dKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MEeXIy HOBBIMM (akTaMH M TEOPETUUECKUMH HPEANOChUIKaAMH,
OCO3HAHHE POJIM XMMHUHU B PELICHUM IKOJIOTUYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HHEPrETUUECKUX PECYPCOB, ChIPbhs, CO3AAHMSI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B mnnane pemeHus 3agad BOCIHUTAHUS, Pa3BUTHUS U COLMANIM3ALMM  OOYyYaroIIMXCs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COIAEP)KAHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX JIEHCTBUHM, MMEIOIINX
6a30Boe 3HaUEHHE JUISL pa3IMYHBIX BUJIOB JIEATEIILHOCTH: PEIIeHUs IpobieM, MOUCKa, aHaIu3a 1
00paboTKn HMHpOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHs] ONblTa MPAKTUYECKOW U
HCCJIEIOBATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B IIO3HAHUU XUMHUU.

B npaktuke npernoaaBaHusi XMMUN Kak HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMsl, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHUs, NpU  ONPEACICHUHM  COJAEp)KaTebHOU
XapaKTepUCTUKU IleJiel M3y4eHHsl TpeAMeTa HamnpaBlIeHHUEM I[EepPBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XUMHUYECKOW HayKh Kak oO1acTu
COBPEMEHHOT0 €CTECTBO3HAHHUS, IMPAKTUUYECKOW MEeATENIbHOCTH YeJOoBeKa M KaK OJHOTO0 U3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OTIpE/IeNIEHUIO 1eJIel N3YUYEeHHUS MTPeIMETa SBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKE 3PEHMs TJABHBIMM ILIEISAMU HM3Y4EHMs IpeaMera «XHMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABIAIOTCS:
bopMHUpPOBaHHE CHCTEMBbl XMMHUYECKUX 3HAHUN KaK BaXHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JeXKaT KJIIOUeBble MOHATHS, (yHIaMEHTaJbHbIE
3aKOHBl M TEOpPUM XHMHH, OCBOCHHE $S3bIKa HAyKH, YCBOCHHE M IIOHUMaHHE CYIIHOCTH



JOCTYMHBIX OO0OOIIEHHI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIEHHE C HUCTOpHEell HX
Pa3BUTHS U CTAHOBIICHHUS,

dbopMupoBaHHEe W pa3BUTUE NPEJICTABICHUNA O HAYYHBIX METOJaX II03HAHUS BEUIECTB H
XUMHUYECKHX pEaKIyii, HeOOXOAUMBIX I MPUOOPETEHHS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SIBJICHHUH, MMEIOIIUX MECTO B MPHPOJAE, B TNPAKTHUECKOH U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOIIOJEHHEM M OObSICHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOTIOIEHUEM ITPaBUII 0€301acHOro 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkarenpHas XapaKTepUCTHKA IeJIeld U 3a/1a4 U3yYeHHUs NpeaMEeTa B
porpaMMe Mo XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMHU
B cucTeMe cpeaHero oOmiero oOpazoBaHus. CerojgHs B MpenojaBaHUM XHUMHHU B OOJIbLICH
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE COJEpXKaHHs OOydYeHHS,
OPUEHTUPOBAHHOM Ha TMOJTrOTOBKY BBIIYCKHHKAa 0OOIIe00pa3oBaTeIbHOW  OpraHu3aluy,
BJIAJICIONIET0 HE HAOOpOM 3HAHM, a (YHKIHMOHAIHHON IPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO MOJTYYEHHs] 3HAHUI M MPUMEHEHHS] UX B pEaJbHOM >KM3HU Ui PEIICHUS
NPAaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM mnpu u3ydeHHUH TMpenaMera «XHUMHS» JAOMUHHUPYIOIIEE 3Ha4YCHHE
nproOpeTaroT TaKKue LEeNU U 33a9H, KaK:

ajanTanus OOy4aromMXcs K  yCIOBHSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PpEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

dbopMupoBaHre y OOYYaIOUIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIU),
UMEIOIINX YHUBEPCATBHOE 3HAYCHUE JUISl PA3JINYHBIX BUAOB JIESTEILHOCTH: PEIICHHUS POOIeM,
MOMCKA, aHanmu3a W o00paboTKM HWHGOPMAIMU, HEOOXOIUMBIX IS MNPUOOPETEHUsS OIbITa
NEeSITeTIbHOCTH, KOTOpAasi 3aHMMAEeT BA)KHOE MECTO B TO3HAHUM XMMHUH, a TAKXKE I OLECHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpTaHMU3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
o0Oy4aromuxcsi: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA IO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BATH COBPEMEHHbIE MH(POPMALIMOHHBIE
TEXHOJIOTUH JUTsI TIOMCKA M aHAJIN3a Y4eOHOM M HayqHO-TIOMYJISIPHON HH(pOpMAIH XUMHYECKOTO
COJICpXKAHUS;

(dbopMHpoBaHKE U Pa3BUTHE Y OOYYAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOyyaromuxcs YOeKAEHHOCTH B TyMaHUCTMUYECKOW HaNpaBICHHOCTU
XUMHUM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOIO
IPUPOJIONIOIB30BAHNS, TOIMOJHEHNUS SHEPreTHYEeCKUX PECypcoB U COXpPAaHEHHs IMPHUPOTHOIO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHWS K TPHUPOJE U CBOEMY
3/I0pOBbBIO, @ TaKXKe MPUOOPETEHUS OIBITA MCIONb30BAHUS MMONYUYECHHBIX 3HAHUHN ISl IPUHATUS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMH SIBIICHUSIMHU.

B y4yeOHOM miane cpeaHero oouiero o0pazoBaHMs HpeAMET «XHUMHUs» 0a30BOTO ypOBHS
BXOJIMT B COCTaB MPeIMETHOH 00sacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO0mree 4nciIo 4acoB, OTBENEHHBIX JJIS M3YYEHHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
oOmiero obpaszoBanus, cocraisieT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Henemo), B 11
kyacce — 34 yaca (1 gac B Hezemo).



COJAEPKAHUE ObYYEHUA

10 KJIACC
OPITAHNYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU

IIpenmer opraHudeckod XuMuUU: €€ BO3HUKHOBEHHME, Ppa3BUTHE U  3HAYCHUE
B IIOJlyYE€HUU HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpOECHUs OPraHMUYECKUX COEAMHEHUH A.
M. bytnepoBa, €€ ocHOBHblE MONOKeHUA. CTpyKTypHble (DOpPMYJIBl OpPraHMYECKHX BEIIECTB.
I'omonorus, unszomepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCAMHEHUSAX — OJMHAPHBIE U
KpaTHBIE CBS3H.

[Ipencrasienue o kiaccu(pukanum OpraHMUecKuX BeniecTs. HoMeHkaTypa opraHmuecKux
COeMHEHUH (cucremMaTuyecKkas) M TpUBHAIbHBIE HAa3BaHMsA BAKHEHIINX MpeICcTaBUTENEH
KJIACCOB OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAJILHBIE METO/bI M3YYCHUS BCINECTB U MX NPEBPAIICHUN: O3HAKOMIICHHE C
o0Opa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALEHUIO OPTAaHUYECKUX BELECTB MPU HArpeBaHUU (IJIaBJI€HHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMYECKUH psaja. MeraH u 3TaH — mnpocTeiliue
IpPEJCTaBUTENIM AJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOWCTBA (peakiuM 3aMelleHus |
TOpEHUs ), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOIMYECKUN psifl. DTHIEH U IPONWIEH — IpOocTeiime
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XWUMHUYECKHE CBOWCTBA (pEaKIHMW THAPHUPOBAHUSA,
raJloreHUpOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEPU3alluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHIINEe XMUMHYECKUE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETUUECKOTrO KayuyKa U pe3HHBbI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALETWIeH —
NPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U XUMUUYECKHUE CBOWCTBA
(peakuu ruJIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALMH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XHWMHUYECKHE CBOMCTBA (peakuuu
raJIoreHUPOBAaHUSl M HUTPOBAHUs), MOJy4YeHUE M TpUMEHeHue. Toryon: cocmaes, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2aio02eHupPoOsanus U HUmMpOoGanus), noiyieHue u
npumenenue. TOkCHUYHOCTE  apeHOB.  ['eHeTmdeckas  CBA3b  MEXAY  YIVIEBOJOPOJaMH,
MIPUHAVICKAIMMH K pa3JIMYHbIM KJlaccaM.

[TpupoaHble UCTOYHUKU YTIIeBOJI0poJ0B. IIpupoaHslil ra3 u nomyTHble He(TAHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCcKHit), nuponus. IIpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHUE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHHUS BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, kKojulekinu «HepTs» u «Yroasy», MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BO/IHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOTHI:
MTOJIy4eHHUE TUJICHA U N3YYEHHUE €TI0 CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOW peakuuu (Maccbl, 00bEMa, KOJUYECTBa
UCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeANHEHUs!

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3NYecKue Hu
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
puMeHeHne. BoiopoiHbIe CBA3M MEKy MOJIEKYJIAMH CIUPTOB. J[elicTBHE METaHOJIa U ATaHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHoroaromMHpie CHUPTHL. DTUIEHTIUKONb M TIUIEPUH: CTpOeHUe, (u3nueckue Hu
XUMHUUYECKHE CBOMCTBA (B3aMOEHCTBHE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3Mm uesioBeka. [IpuMeHeHue TriaulepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTPOEHUE MOJIEKYNbI, (U3MYEeCKHe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaerunipl U kemoHvl. DopMalbIeTujl, aleTalbleruj]: CTpOoeHUue, Q(UINYECKUe U
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKLIMH),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
CTpoeHue, pU3nvecKre 1 XUMUYEeCKre CBOMCTBa (CBOMCTBA, 001IME AJIs KJIacca KUCIIOT, PEaKIIHs
Tepu(HKaAMK), TOJNydeHHe W npuMeHeHue. CTeapuHOBas M OJEUHOBAas KHCIOTHI Kak
MPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEHCTBHE.

Crnosxuble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MApONN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

YrneBoabl: cocTaB, KinaccuduKalys yriieBoAaoB (MOHO-, M- U MOaKMcaxapusl). [ moko3a —
MPOCTEUIINIA MOHOCaXapuJ: OCOOCHHOCTH CTPOEHHUS MOJEKYNbl, (U3UYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaom wmeau(ll), okucieHne amMMHayHBIM PACTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJIEHHUE B MPHUPOJE,
npuUMeHeHue, buonorunueckas poib. DotocunTe3. pykTo3a KaKk U30MEP IIIFOKO3BL.

Kpaxman u nemitonosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmajia U LEeJUTFJI03bI.
du3nyecKkue U XUMUUECKHE CBONCTBA KpaxMaia (THAPOIn3, KaueCTBEHHAs pEeaKlus C HOJIOM).

OKCIEpUMEHTAJIbHBIE METO/bl M3YYEHUs BELIECTB W MX MPEBPALEHUH: IMPOBEIEHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE CIHUPTOB, KayeCTBEHHBIE
peakIuu OJHOATOMHBIX CHUPTOB (OkucieHue staHona okcuaoMm wmenu(ll)), MHOrOaTOMHBIX
cnupToB (B3aumojeiicTBue munepuHa ¢ ruapokcugoMm Mmeau(ll)), amnpaerunoB (okucieHue
aMMHUadHbIM pacTtBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3ammoneiicTBue
KpaxMajia C MOJOM), HpPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnbie 3a1a4m.

Boluncnenuss mo ypaBHEHMIO XMMMYECKOM peakuuu (Macchl, 0O0OBEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA MJIM MPOJYKTAa PEAaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI KaKk aM(pOTepHbIe OpraHnyecKue coequHeHus. Pu3nueckrue 1 XUMUYECKue
CBOWCTBAa AaMHUHOKUCIOT (Ha MpuMepe TIJUIMHA). buojoruueckoe 3HaueHHE aMHUHOKHUCIOT.
ITenTuae!.

benkn kak mpuUpoOHBIE BBICOKOMOJIEKYIISIDHBIE coeAuHEHHs. [lepBuuHas, BTOpuUYHAs H
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONIN3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OEJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M HX MPEBpALEHUH: HAOMIOACHHE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypauus OEJIKOB IpH HAarpeBaHWH, LBETHHIE
peakiuu OEIKOB.

Bbicokomo1eKyIsIpHBIE COCUHEHHUS

OcHOBHbBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEpHU3alUM, CpPedHss MOJIeKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETIMHEHUI — MOJMMEpU3aIIs U MOJIMKOHCHCAIIHSL.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB M MX NPEBPAIIECHUN: 03HAKOMIIEHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MeXnpeaMeTHbIE CBS3H.




Peanu3zanusi MeXNpeIMETHBIX CBSI3€M MPU M3YYEHUM OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHUE KaK OONIMX ECTECTBEHHO-HAYYHBIX IOHSATHH, TaK H
TIOHSTHUH, SBIISIOMINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJIICHWE, HAYYHBIH (aKkT, TUIMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIaCCU(PUKAIMs, TMEePUOJAUIHOCTh, HAOIIOJCHNUE, W3MEpEHHE,
HKCIEPUMEHT, MOICTTPOBAHUE.

®dwusuka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBCHb,
BEIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETMUMHBI U €IUHUIIBI
WX U3MEPCHUSI.

Buonorusi: knerka, opranus3m, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (GpoTocHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOTHsI: MUILEBbIC TPOTYKTHI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOKOIIIUE CPECTBA,
JICKaPCTBEHHBIC U KOCMETUYECKHUE MPErapaThl, MaTePHabl M3 HCKYCCTBECHHBIX M CHHTETHYCCKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHHU

XuMuyeckuit snaemMeHT. AToM. Sapo aroma, H30TONBL. JJEKTpPOHHas 00OJIOYKa.
DHepreTUyYecKre yPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- amemeHTbl. OCOOCHHOCTH
pacrpeziefieHus: 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DNeKTpOHHAsT KOH(PUTYPAIHSI aTOMOB.

[lepuonnueckuit 3akoH u llepuonuueckass cucremMa XHUMHYECKUX 3JeMeHTOB /Jl.
N. MenpneneeBa. CBsizb MepUOAMYECKOTO 3akoHa W [lepmonnyueckol CHUCTEMBl XUMHUYECKHUX
snemeHToB [[. M. MeHneneeBa ¢ COBpPEMEHHON TEOpHEl CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX M CIIOXKHBIX BEIECTB
0 TPYIIaM U Nepuoaam. 3HaueHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKash CBsi3b. Buabl XUMHYECKOW CBs3U (KOBaJeHTHAas
HEeMNoJIsIipHasl W TOJSpHAas, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa30BaHUS KOBaJICHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DNEeKTPOOTpULIATENBHOCTh. CTeneHb OKUcieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemectBa MONIEKyJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BELIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o qucnepcHsIx cucremax. VICTUHHBIE M KOJJIOMIHBIE pacTBOpBL. MaccoBast 107s
BEIL[ECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHuil. HomeHkmarypa HeOpraHWYecKuX
BEIECTB. | 'eHeThyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAMICKANIMX K PA3THIHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKUX peakUuid B HEOPraHMYECKOl u
OpraHUYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpALICHUS
SHEPTUH TTPU XUMHUYECKUX PEaAKITHSIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3IU4HbIX (akTopoB. OOpaTHUMbIE pEaKIUU.
Xumudeckoe paBHOBecwe. (DakTOpbl, BIUSAIONIME HA COCTOSHHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunun Jle [larense.

OnekTponuTHdeckas auccornuarus. CuibHbIE U cladbie 37eKTposnThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHasl, LIEJTOYHAs.

OKHUCIATETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB W WX MPEBPAICHUN: JEMOHCTpPALIMS
tabmui «llepmommueckas cuctema xumudeckux saemeHToB . U. MenneneeBa», nu3ydeHue




MOJIeIIeH KPUCTAJUTMYECKHUX PELIETOK, HaOJI0ICHUE
U OMHCaHWE JEMOHCTPAIMOHHBIX U TA0OPATOPHBIX OMBITOB (Pa3I0KEHHE MEPOKCH/Ia BOAOPO/Ia B
MPUCYTCTBUU  KaTajau3aTopa, OMNPEIEICHUE Cpeabl pPacTBOPOB BEUIECTB C  MOMOIIbIO
YHHBEPCATHHOTO MHIMKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEICHUE MPAKTHIECKOH pabOThI
«BnusiHue pa3nuvHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHbie 3amaun.

Pacuétbl Mo ypaBHEHHUSIM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€Thl ¢ UCIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [lonoxenue nemeraminos B [leprognyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTPOCHHS aToMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
AJIOTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepsl, hocdopa u yriepoaa).

XHWMHYECKHUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOTEHOB, cephl, aszora, (docdopa,
yIJIepoJia U KPeMHUs1) U UX COCMHEHUM (OKCUA0B, KUCIOPOACOAEPKALIUX KUCIOT, BOAOPOAHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannel. [lonoxkenune MetamioB B [lepruoanyeckol cUCTeME XUMUYECKUX 3JeMEHTOB /I,
N. MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aTOMOB MeTayuioB. OOrue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl META/UIOB. DJICKTPOXUMHYCCKUH Psijl HANPSKECHUN
METAaJLIOB.

XHUMHYECKUE CBOMCTBA BAKHEHINIMX METAUIOB (HATpWM, KaJlMi, KajabllUid, MarHWi,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCTMHECHUMN.

O61ue criocoOb! moay4yeHus: MeTauioB. [IpuMeHenre MeTamioB B ObITY U TEXHUKE.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYCHHs BEIIECTB W MX MPEBPAICHUN: H3y4YCHHE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IlOB HEMETA/UIOB, PEIICHHE 3KCIEePUMEHTATbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAMOHHBIX ¥ JIAOOPATOPHBIX  OIBITOB
(B3aMMOJIEHCTBHE THAPOKCHIA ATIOMHHHS C PAaCTBOPAMHM KHCJIOT M IIEJIOYeH, KauyeCTBEHHBIC
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacu€THble 3a1a4n.

Pacuérer maccel BemecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMMU BEUIECTB, pacdéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponps xumun B oOecrieueHUN SKOJTOTHYECKOM, SHEPTETUUECKON U MUIIEBOM O€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX MeETOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKInii.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUINAX TMPOMBIIUIEHHOTO TOTYYECHHUS
Ba)KHEUIIINX BEIICCTB.

YenoBek B MHpE BELIECTB M MaTEpHUANIOB: BaKHEHIIME CTPOUTENIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuajbl HJs DSJICKTPOHHKH,
HAaHOMAaTepHallbl, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMus W 370pOBhE UYENOBEKA: TMpaBWJa HMCIOJIB30BAHUS JICKAPCTBEHHBIX IpENapaTos,
npaBuia 0e30IacHoro HCIIOJIb30BAHUS npenaparoB OBITOBOM XUMUH
B ITIOBCETHEBHOM KU3HM.

MeXnpeIMETHBIC CBSI3H.

Peanuzamus MeXnpeaMETHBIX CBS3€H MpU M3ydeHHUU OOIIeH M HEOpraHM4YeCKOW XMMHU B
11 xmacce ocyImiecTBIsETCS Yepe3 UCMOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIFOITUXCS CUCTEMHBIMH JIJII OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
HMKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAy4HbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CUHTE3, KIacCHU(UKalus, NEePUOAUYHOCTh, HAONIOJCHNUEe, OKCIEPUMEHT, MOJAECIUPOBaHNE,
W3MEpEHHUE, SIBJICHUE.




®dusmka: marepus, SHEpPrus, macca, aroM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HM30TOI,
PaIuOaKTUBHOCTh, MOJEKYJA, YHEPIeTUUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (GU3NUYECKUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHsI, CKOPOCTb.

Buonorusi: kietka, oOpraHusM, JKocHUCTeMma, Ouocdepa, MaKpo- W MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BEILIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOJIBI, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorust: XuMu4YecKasi IPOMBILIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOICTBO CTPOUTEIbHBIX

MaTcpuajosB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, IMuIicBasa MMPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIIIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX mpernaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHMU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
IporpaMM CpeAHero ooiiero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM).
HayuyHo-meronndyeckoii OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
IPOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOXO/.

B cooTBeTCTBHM € CHCTEMHO-AEATENBHOCTHBIM IOJXOJOM B CTPYKTYpE JIHYHOCTHBIX
pe3ybTaTOB OCBOGHMS IpenMeTa «XHUMHs» Ha YypOBHE cpelHero ooOuiero ooOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIUMKCS POCCUHCKON Ipa)kIaHCKOW HMIEHTHMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICICHUIO;

HaJINYME MOTUBAIMH K 00yUYEHHIO;

IeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIECHUH JMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCs PYKOBOACTBOBATHCS B CBOCH IESATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TNPUCYIIMMU LEJIOCTHOH CHUCTEME XUMHYECKOIro
o0Opa3zoBaHusi;

HAJIMYME TMPABOCO3HAHMS HKOJOTMUECKOW KYyJIbTYPbl U CIIOCOOHOCTH CTaBUTh €U U
CTPOUTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pE3YJIbTaThl OCBOCHMS MpenMeTa «XHUMHS» JOCTUTal0TCd B EIUHCTBE
y4eOHOH M BOCIHTATEIBHOW JIEATEIIBHOCTH B COOTBETCTBHM C T'YMaHHCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHbIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IPaXXJIaHCKOr0 O0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M IPaBUIAMU IOBEICHMS,
CIOCOOCTBYIOIIMMH TIPOLIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaOLIUXCS.

JIM9HOCTHBIE PE3yTbTAThl OCBOSHUS IMpEaMeTa «XUMUSI» OTPaXKarT cHOPMUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYy4alolMXCs M0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMS:

OCO3HAHMSI 00YJAFOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBaKCHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTaBICHUS O COUMAIBHBIX HOPMax M MpPaBHIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIBHOCTH MPU CO3JIaHUH y4eOHBIX IMPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATEIbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOH NesTEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOUICHUsI K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0 OTEYeCTBEHHOU
XUMHH;

YBa)KEHHUsI K TPOLIECCY TBOPUECTBA B 00JACTH TEOPUM U TMPAKTHUECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAyKH €CTh Pe3yNIbTaT JUIMTENBHBIX HaOJFOICHUH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB,;

WHTEpeCa ¥ TIO03HABATEIBHBIX MOTHBOB B TONYYCHHH W TOCIEOYIONIEM aHaln3e
UH(OPMALIUHU O TIEPEIOBBIX JTOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH ~ OILIEHWBATH CUTYaIlMH, CBS3aHHBIE C XUMHUYECKUMH  SIBIICHUSIMH,
U TPUHUMATh OCO3HAHHbIE PELICHHs, OPUEHTHUPYSACh Ha MOPATbHO-HPABCTBEHHbIE HOPMBI U
IIEHHOCTH;



TOTOBHOCTH OIICHMBATh CBOE IOBEJIEHHWE U TIOCTYNKH CBOMX TOBApHUIIEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUN 3TUX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 370pOBOr0 M 0Oe30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro OOpalieHHs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHMMAHUS [ICHHOCTH TMPaBWJI WHIWBHUIYATbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICICTBUN W HENPHUSTHUS BPETHBIX MPHUBBIYCK (YIMOTPEOICHHS KOOI,
HapKOTUKOB, KYpEHHUS);

5) TPy10BOT0 BOCTIMTAHUS

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCJIEI0BATEIbCKONW JIeATEIbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B pEIICHUU TMPAKTUUYECKUX 3a]ad COLUaIbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IKOJIbI);

UHTEpeca K MPAaKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3iuyHOro poia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYY, JTIOASIM TPYyJa U pe3yibTaTaM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaIbHOW TpPACKTOPHH O0Opa3oBaHUS,
Oynyiieil mpodeccu U pearu3anuu COOCTBEHHBIX KMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOrM4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKU 1IETIECO00PA3HOTO OTHOIIEHHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHU TJI00aTBHOTO XapaKkTepa SKOJOTUYECKHUX MPOOJieM, BIMSHUS SKOHOMUYECKHUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHUs HEOOXOAMMOCTH MCIOIB30BAHUS JOCTHKEHUN XUMHUU JUIsI PEIICHUsT BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEUCTBUM, MPUHOCAIINX BpPEI OKPYKAIOIIEH MPUPOJHON Cpelne,
YMEHHsI TPOTHO3UPOBATh HEOIArONMPUSATHBIE SKOJIOTHUECKHUE TMOCIEACTBUS MPEIITPUHUMAEMbIX
JIEMCTBUM U NPENOTBPALLATh UX;

HaJU4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITA
NEATETLHOCTH  DKOJIOTUYECKOMW HANpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMANBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKU;

MOHUMaHUS CHEeNU(PUKA XUMUU KaK HAyKH, OCO3HAHHUS €€ ponu B (POPMHUPOBAHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpoOieM COXPaHEHHUsl TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OW 3HAYUMOCTH XWMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPABICHHOCTH M BAXKHOW POJNM B CO3/IaHUM HOBOW 0aszbl MaTepuaTbHON
KYJIbTYpBI, PEIIEHUU TJIO0ATHHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH U DJKOJOTHYEeCKOW Oe30MacHOCTH, B PAa3BUTHH MEAHIIMHEI,
00ecTeueHnH yCIOBUN YCTEITHOTO TPY/a M AKOJOTUYECKH KOM(POPTHOM KU3HHU KAKIOTO WIeHA
00111eCTBA;

€CTECTBCHHO-HAYYHOW T'PAaMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJOB ITO3HAHMSI,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIB30BaTh MOMy4aeMble 3HAHUS IS
aHaJan3a ¥ OOBSICHEHUs SBICHUN OKPYXKAIOMIEro MHUpa M MPOUCXOIANIMX B HEM HM3MEHEHUH,



YMEHHUsI J1e7aTh 000CHOBAaHHbBIE 3aKIIIOUEHHUSI HA OCHOBE HAYYHbBIX (DAKTOB M UMEIOIINXCS TaHHBIX
C LEJbIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BATh XUMUUECKHE 3HAHUS JUUIsl PeleHus pooieM
B PEAIbHBIX KUZHEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENIbCKON ACSITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEephIBHOMY OOpa30oBaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJIY4YEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHHM C >KU3HEHHBIMH
NOTPEOHOCTSAMU;

uHTEpeca K OCOOGHHOCTAM TpyAa B pa3iuuHbIX cdepax mnpodeccrnoHalbHON
JIeSATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTranpeamMeTHbIe pe3yIbTaThl OCBOSHUS Y4eOHOTO TIpeaMeTa « XUMUs» Ha YPOBHE CPEAHETO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaYMMBbIe I (POPMUPOBAHHUS MUPOBO33PEHUS 00YJAIONMINXCS MEKAUCIUTUIMHAPHBIC
(MexrnpenMeTHbIe) OOLIeHayYHbIe OHATHS, OTPaKAIOIINE 1IeIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuUKy METO0B TIO3HAHUS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwus, BEIIEeCTBO,
SHEprus, sIBJIeHUE, poLecc, CUcTeMa, Hay4dHbIH (aKT, IPUHIHIL, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, T€OpUs, UCCIIE0BaHNE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHE);

YHHUBEPCAIbHBIE yueOHbIe JIEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE,
perynatuBHbIe), oOecneunBatomye (GopmupoBaHHe (QYHKIMOHATBHOH TPaAaMOTHOCTH U
COLIMAJILHOW KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYarOIIMXCS ~ MCIOJIb30BaTh  OCBOGHHBIE  MEKIUCIUILIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJIbHBIC y4deOHBIC JCHCTBHS B IO3HABATEIBHON U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHbie pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISATUBHBIMU JICHCTBUSMU.

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aAKTYaJU3UPOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1NN JICSITeIIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH UX JOCTHKECHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HAHUU HpI/IéMI)I JJOTUYCCKOT'O MBIINIJICHUS — BBIACIATH
XapakTepHble TMPU3HAKK TOHATHUI M YCTaHaBIMBATh WX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIINEC MOHATHUA OJIsA 00BsICHEHNS OTACIIBHBIX (I)aKTOB n HBHGHI/II\/'I;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh NPUYHNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTHUECKHUE pacCyXlIeHus (MHIYKTUBHbBIE, JCAyKTHBHBIC, [0 AaHAJIOTHH),
BBIABJIATE 3aKOHOMCPHOCTHU W IMMPOTHBOPEUYNA B paCCMaTpuUBACMBbIX SABJICHUAX, @OpMyanOBaTB
BBIBOJIbI U 3aKJIIOYEHUS;

IMPUMCHATH B IMPOLECCE MO3HAHUSA, WCIIOJIB3YEMbBIC B XUMUNU CHMBOJIMYCCKHE (3HaKOBBIe)
MO/JIEJIH, IPe00Pa30BhIBATH MOJICTbHBIC IPECTABICHUS — XUMUYECKUI 3HAK (CMMBOI) dJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XWMHUUYECKOW PEaKIUh — TPUA PEIICHUH YIeOHBIX
MO3HABATENIbHBIX W MPAKTUUECKUX 3a]a4, MPUMEHITh Ha3BAaHHbBIE MOJEJIbHbIE MPEIACTaBICHUS
JJIs1 BBISAABJICHUSA XapPaKTEPHBIX IMTPU3HAKOB U3Yy4YaCMbIX BEIICCTB U XUMHUYCCKUX peaKHI/II\/’I.

2) 0a30BbIe HccCIe0BaTeIbCKHE 1eCTBUS:

BJIaZACTb OCHOBAMH METOJI0OB HAYUYHOT'O IMO3HAHHWA BCHIECCTB U XUMHWYCCKUX peaKum‘/'I;



dopMynupoBaTh L€ M 3aJa4d  UCCIEAOBAaHUs, MWCIOIb30BaTh IIOCTaBIECHHBIE U
CaMOCTOSITENIbHO C(hOPMYyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
Ui (POPMHUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQ/IETh HaBbIKAMM CAaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M NPOBEICHUS YUYEHHYECKUX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOJIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
MPOTHO3MPOBATh €ro pe3ynabTaT, (GopMyaupoBaTh OOOONICHWS H BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHMYECKOW HCCIe0BaTEeIbCKOW M HPOEKTHON JesTeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB pELICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B I03HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBATbCSI B PA3IMYHBIX HCTOYHUKAX HHGpoOpMalMU (HAy4YHO-NOMYJIsApHAst
JaUTEepaTypa XHMMHUYECKOTO COZEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHAJIM3UpPOBaTh HMH(DOPMAILMIO DPA3IUMYHBIX BUAOB U (OpPM MpeNCTABICHMS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M MPUMEHSTh pa3jIMYHble METOJbl NpPHU IOMCKE U OTOOpe
uH(popMaLu, HEOOXO0AUMOM J1JIs1 BBIIIOJIHEHUS YUE€OHBIX 3a/1a4 ONPeeaEHHOrO TUIIA;

npuoOpeTaTh OIBIT UCHOJIb30BaHUS MH(POPMALUOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpezacraBieHuss nHpopManuu (CXEeMBl,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBl, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAaYYHBIM S3bIK B KauecTBE CpeJICTBa MpU paboTe C XUMHUYECKOU
uHpOpManuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYEeCKne W MaTeMaTW4YecKHhe) 3HaKu |
CUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OsiaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMM:

3aJaBaTh  BONPOCHI IO  CYIIECTBY  OOCyXIZaeMoil TemMbl B  XOAe Juajora
W/WIM JUCKYCCHUHU, BBICKa3blBaTh WJEH, (POPMYIMpPOBATH CBOM MPEUIOKEHHUS OTHOCUTEIIBHO
BBITOJIHEHUS ITPEJIOKEHHON 3a/1au;

BBICTYNIaTh C MPE3CHTalMEl pe3ylbTaToOB MO3HABATENbHOM JEATENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTa, MPAKTUYECKOH pabOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEIECTB,
peanusanuu y4eOHOro IIPOEKTa " (dbopmynrpoBaTh BBIBO/IbI
[0 pe3yJbTaTaM TMpOBEAEHHBIX HCCIEIOBaHUM MyTEM COIIacOBaHMs NO3UIMI B XoJe
o0CyX/1eHusI 1 00OMeHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryIssTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOIO ITO3HABATEIBHYIO JEATEIBHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npe/UlaraéMblii alrOpUTM JIEHCTBUI NPU BBIMOJHEHWU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX pelIeHusl ¢ yYETOM MOJyYeHHUS! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JESITENbHOCTH Ha OCHOBE caMoOaHalu3a H
CaMOOLIEHKH.



IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(OPMHUPOBAHHOCTb MIPEACTABICHUNA O XUMHUUECKON COCTABJISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBJICHUN MPHUPOJIBI, B (POPMHUPOBAHUN MBILIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TI'PAaMOTHOCTH, HEOOXOAUMOH Ui pelIeHus
NPAaKTUYECKUX 3a/a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XHMMHUYECKHUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolIne
HOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHasl), MOJIb, MOJSIpPHas Macca, MOJIIpHBIH 00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKUMOHANBHAS TPYIIA, PaguKal, HW30MepHusi, U30MEpbI, TOMOJIOTUYECKHH psid, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIUE COCIUHEHUs, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUN U 3aKOHBI (TEOpUsl CTPOCHUSI OPraHUYECKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)Kalllue B OCHOBE IOHUMAaHMS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE MOHATHS IPU OMMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPTraHUYECKUX COCTUHECHUM;

c(OpPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMUKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON) (GOpMYJT OPraHUYECKUX BELIECTB
U ypaBHEHUH XMMHUYECKMX PEAKLMH, U3rOoTaBIMBATh MOJENIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHMS;

c(OpPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh MPUHAUIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEUIECTB IO MX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpylme COeInHEeHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJAEpXKAllde  COCIUHEHMs, BBICOKOMOJIEKYISIpHBIE
COeMHEHMS), JaBaThb UM Ha3BaHusd no cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
NPUBONUTH TPUBHAJbHbIE HA3BAaHMUsS OTIEIIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, MPOINMUJIEH,
aleTUJIEH, STWICHIJIUKOJb, TJIULEPUH, (PEHOJ], (opMalbIeruj, aueTaibJeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBasi KUCIIOTA, IUII0K03a, (PpyKTO3a,
Kpaxmall, [IeJUT0JI03a, TIUIUH);

c(OPMHPOBAHHOCTE YMEHMS OIPEICNATh BHUIbl XUMHMUYECKOW CBS3M B OpPraHMYECKHX
COEIMHEHUSIX (O/IMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHMSI NPUMEHSTHh MOJOXKEHUS TEOPUU CTPOCHUS OPraHMYECKUX
BeiectB A. M. bytiepoBa i1 00bsICHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHu30BaTh COCTaB, CTpOeHHE, (U3HUECKHEe U
XUMHUYECKHE CBOWCTBA TUITUYHBIX IIPEJICTABUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, mermnOyraamen-1,3, OeHsou,
METaHOJI, 3TAHOJI, STHWJICHTINKOIb, TIUIEPUH, (EHOJI, alleTalbJerul, MypaBbUHas U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHas KHCJI0Ta), WIIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHMKH YTJIEBOJOPOIHOIO CHIPHS
(HedTb, TMPUPOIHBIA Ta3, Yrojib), CIOCOOBI UX MEPEepadOTKU M MPAKTHUYECKOE MPUMEHEHHE
IPOAYKTOB EPEpadOTKHU;



C(OPMHPOBAHHOCTE YMEHUN IPOBOJIUTH BBIYMCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIHMU IO H3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELICCTB
WM IIPOJYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTb YMEHHUH BIAJETh CUCTEMON 3HAHUH 00 OCHOBHBIX METOAAX HAYyYHOI'O
IIO3HAHMS, MCIOJIb3YyEMbIX B XHUMHHM IPH W3Yy4YCHUHM BEUICCTB MU XHUMHUYECKUX SBICHUHN
(HaOmoJeHue, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS ULl IPUHSTHS PEIIECHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEILECTBAMU U X IIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOIIOIATh MpaBUIa MOJb30BAHUS XUMUYECKOU TOCYION H
71a00paTOPHBIM 000PYAOBAHUEM, a TAKXKE IIPABUJIA OOpAILEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIIOJHEHUIO JJa0OPAaTOPHBIX XMMUUYECKUX OIBITOB;

C(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATh XMUMHUYECKMH HSKCHEPUMEHT
(mpeBpallleHus1 OpraHU4YEeCKUX BELIECTB IIPU HArpeBaHUM, MOJYYEHHE 3TUIEHA U U3YYEHUE €ro
CBOWCTB, KAayeCTBEHHbIE pEaKIMM OpPraHUYECKUX BEIIECTB, JEHaTypauus O€JIKOoB IpU
HArpeBaHUM, IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH O€301TacCHOCTH
npu oOpallleHUH C BeIeCTBAaMU U J1JaOOpaTOpPHBIM 000pYIOBAHUEM, NPEACTABIATh PE3yJbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (OopMe 3aluCH ypPaBHEHHUH COOTBETCTBYIOIIUX pEAKUUH U
(bopMynHUpOBaTh BHIBO/IbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
HOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBOM MH(popmaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAATh TpaBHJIa SKOJIOTMYECKH LEIeco00pa3HOro
HOBEJCHUS B OBITY M TPYJOBOH [EATEIBbHOCTH B LEISIX COXPAHEHUs CBOErO 370POBbS U
OKpPY’KaIoIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
ONpEACIEHHBIX OPraHMYeCKUX BELIECTB, NOHMMas cMbici mnokaszarens [I/JIK, noschate Ha
pUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M
YeJI0BEKa;

JUIsl 00YYaroIMXCsl ¢ OTPaHUYEHHBIMM BO3MOXKHOCTSIMHU 370POBbsSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIIENBIX U CJIA0OBUIAIIUX 00YYarOMIMXCs: YMEHHE UCIIONIb30BaTh PENbe(PHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins m1s 3anucu Xxumuueckux Gopmy.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HEOpraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTH TPEACTABICHU: O XHWMHUYECKOW COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUU SBICHUN MPUPOABI, B (HOpMHpOBaAHUH
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHUYECKUX 3a7ad M OSKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

BIIQJICHUE CHUCTEMOW XHMMHYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKUCJICHUs, XHUMHYECKasA CBA3b (KOBaJ'IeHTHaﬂ, HWOHHAas1, MCETaJllInYeCKasd, BO)IOpOJIHaSI),
KpUCTAJUIMYECKasi  peléTka, TUIBI XMMHYECKMX  pEakUuid, pacTBOp, DIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAS JUCCOIUAIINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON PeaKINK, XHMHUECKOE PABHOBECHUE); TEOPHH U 3aKOHBI (TEOPHS IIEKTPOIUTUIECCKON
auccouuanuu, nepuoandeckuii 3akon . M. MenaeneeBa, 3aKkOH COXpaHEHHUsI MacChl BEUIECTB,
3aKOH COXPAHEHHUS U NPEBPALLEHUS HHEPTUU NPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU, MHUPOBO33PCHUYCCKUEC 3HAHMIA, JICKAIIUEC B OCHOBEC ITOHHMMAaHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,



cocTaBe, MOJYyYEeHUH U O€30MacHOM HCIOIb30BAaHUHM BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B
OBITY M IPAKTHYECKON AEATEIbHOCTH YEIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATD
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IOHATHS IPHU ONHCAHUU HEOPraHMUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMHPOBAHHOCTh YMEHHM HCIIONB30BaTh XMMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS
dbopMyn BemIECTB W ypaBHEHUN XUMUYECKUX PEAKIHI, CHUCTEMAaTHUYECKYyI0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeLeCTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HErami€éHasi U3BECTh, MUThEBas COAA, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKUCICHHS] XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKU KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJspHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpaxX HEOPraHWYECKUX COCTMHEHU;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHUN (POCThIe BEIIeCTBa — METAIUIBI U
HEMETaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHBIE TUAPOKCUABI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHHHM  pPacKpbIBaTh CMBICT Iepuogudeckoro 3akoHa [l
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTb ~YMEHUM  XapaKTepU30BaTb 3JEKTPOHHOE CTPOEHUE  aTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB /l.
U. MenzeneeBa, MCHOJb3ysl TOHSATHUS «S-, P-, O-2JEKTPOHHBIC OPOUTAIINY, «IHEPreTUUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKHUX OJJIEMEHTOB M HX
COCMHEHUH M0 NepuojaM M rpymnmnam l[lepruoanyeckoil cUCTeMbl XMMUYECKUX AJ€MEHTOB /l.
N. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATDH) OOIIME XUMUUECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3JINYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHNUE I€HETHYECKON
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOILBIO YpPaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATh XMMHUYECKHUE PEAKIUH MO Pa3IHYHbIM
OpU3HAaKaM (YUCIy M COCTaBy pEarupyrouiux BEIIECTB, TEIMIOBOMY 3(QEKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PeaKIuy, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTaBIATh YPaBHEHUs PEAKLUH pa3IMYHBIX THIIOB, IOJHBIE
U COKpAallEHHBbIE YPaBHEHUs peaklnii MOHHOIO OOMEHa, yUUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, TMOATBEPHKAAIOIINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACO3HABATh OIBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYLUIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiuu oT
pa3iaNyuHbIX (DAKTOPOB; XapakTep CMEHIEHHs XUMHUYECKOTO0 PAaBHOBECHS B 3aBHUCHUMOCTU OT
BHeIHero Bozneiicteus (mpunuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTEepU30BaTh XUMHUUECKHE MTPOLIECCHI, JIEKAIIE B OCHOBE
NPOMBIIIJICHHOTO TIOJYYEHUS CEpHOM KHCIOTHI, aMMHaka, a Takxke C()OpPMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHILMIAX M 3KOJOTHYECKUX MpoljemMax XUMHYECKOIro
IIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIYUCICHUS C HCIOJb30BAaHUEM MOHSTHS
«MaccoBasi JI0Js BEIIECTBA B PpAcTBOPE», OOBEMHBIX OTHOIIEHWH Ta30B NpPU XUMUYECKHUX
peaxusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce



Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MACChl BEIIECTB, TPEBPALICHUS I COXPAHEHUS SHEPTUU;

c(OPMHUPOBAHHOCTh YMEHHI COOJIIOJATh MpaBUIIa MOJIB30BaHUS XUMHYECKOW MOCYI0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKIIUSMU 110 BBIITOTHEHUIO J1A00PATOPHBIX XUMUYECKUX OIBITOB;

C(l)OpMI/IpOBaHHOCTb YMGHI/If/’I IJIAaHUPOBATb U BBIIIOJIHATH XUMHUYECKHUU OKCIICPUMCHT
(pa3iokeHue TEpOKCHIA BOJOPOJAa B MPHCYTCTBUM KaTallM3aTopa, OINPEACICHUE Cpebl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCATHHOTO UHAMKATOPA, BIUSHUE PA3TUYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd HWOHHOTO OOMEHA, Ka4eCTBEHHBIC PEaKIMH Ha
cynb(ar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWSI, PEIICHUE IKCIIEPUMEHTAIBHBIX
3agay mo Ttemam «Metamiely W «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKU
0€30IaCHOCTH MPH 0OpAIEeHUH C BEIECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, MIPEJICTABIISATH
pe3ysIbTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(POPMAIIHUIO,
[OJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHUKauM, WHTepHET H
APYTHX);

c(OPMHPOBAHHOCTh yMEHHUH COONIONATh TpaBWia SKOJIOTUYECKH IesIeco00pa3HOro
NOBEJICHUST B OBITY M TPYIOBOH JIEATEIBHOCTH B LEISIX COXPAHCHUS CBOErO 370POBbS U
OKpYKaroIIe TMPHUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA JKHUBBIE OPTraHU3MBI
OIpENeIEHHBIX BEIECTB, MOHUMast cMbIci mokasateins [1/IK, moscHsTh Ha mpuMepax crocoObl
YMCHBUICHUSA U MTPEAOTBpALICHUSA UX BPECAHOI'O BO3ZI€I>'ICTBI/I$[ Ha OpraHu3M 4YcCJIOBCKaA,

JUIE O0YYaroIUXCs C OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMCHHE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx IMO3HAaHHWA BEIIECTB U XUMHUYCCKUX HBJ’IeHI/If/'I;

JUISL CJICTIBIX M CTIA00BHISANIMX O0YYArOIIUXCs: YMEHUE HCII0JIb30BaTh PEIbe(hYHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiiist 11s 3anucy XuMUIecKuXx (HOpMyIL.



TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

Ne HaumenoBanue pas3zaeinos u teM KosmyecTBo 4yacoB
n/m MIPOrpPaMMBbI Bcero KonTponbusie | [Ipaktuueckue
paboThI paboThI
Pa3nen 1. TeopeTnyeckue OCHOBBI OpraHnvyeckoii Xumuu 3 yaca
1.1 | [IpeameT opraHudecKoi XuMuu. Teopus 3
CTPOCHHS OPTaHUICCKUX COCTUHEHUN
A.M.bytiepoBa
Pa3nen 2. YraeBoaopoasl 11 yacos
2.1 | IlpenenbHBIE YTIEBOAOPOMABI - AIKAHBI 2
2.2 | HenpenenbHbBIC YTIIEBOIOPOIBI: ATKEHBI, 4 1
QJIKaIUEHBI, aJIKUHBI
2.3 | ApoMaTH4YECKHE YTICBOAOPOIBI 2
2.4 | IlpupoiHbIe HCTOYHUKHU YTIIEBOJOPOIOB U 3 1
uX nepepadoTka
Pasnen 3. Kuciopoacoaep:xaniue oprannieckue coefuHenns 13 yacos
3.1 | Criuptel. Denou 3
3.2 | Anpperunsl. KapOOHOBBIE KUCIIOTHI. 7 1
CnoxxHbIe A(OUPBI
3.3 | YrneBoabl 3 1
Pasznea 4. A3oTconeprkaniue oprainyeckue coeTuHeHus 3 yaca
4.1 | Amunbr. AmuHOKMCIOTHL Benku | 3 | |1
Pa3znea 5. BoicokomoJiekyJisipHble coelnHenus 4 yaca
5.1 | IInacrmaccel. Kayayku. Bojgokna 4 1
OBIIEE KOJIMYECTBO YACOB I10 34 2 4

I[TPOTPAMME




TEMATHYECKOE INTAHUPOBAHME 11 KJIACC

No HanmenoBanue pa3zienoB u Tem KonnuectBo yacoB
n/n IIPOrPaMMBI Bcero Konrposnsnsie | IIpakTuyeckue
paboThl paboThI
Pa3nen 1. Teopernueckue ocHoBbI Xumuu 13 yacos
1.1 | Crpoenue atomoB. [lepuognueckuii 3aK0H 3
u [lepuonnueckas cucteMa XMMUYECKUX
anemenToB JI. . MenaeneeBa
1.2 | Crpoenue BeniectBa. MHOr0oOOpasue 4
BEIICCTB
1.3 | XuMuueckue peakiuu 6 1 1
Pa3nes 2. Heoprannueckasi xumus 17 yacos
2.1 | Meraibl 6 1
2.2 | Hemerasmibl 9 1 1
2.3 | CBsI3b HEOPTaHUYECKUX U OPTaHUICCKUX 2
BEIIIECTB
Pa3zgen 3. Xumus u ;Ku3Hb 4 yaca
3.1 | Xumus u Ku3Hb 4
OBIIEE KOJIMYECTBO YACOB I1O 34 2 3

I[TPOTPAMME




MHUHHUCTEPCTBO NMPOCBEIIEHUS POCCUMCKOMN ®EJIEPAIIAN  Komurer no
00pa30BaHUI0 JHI€JIBCCKOI0 MYHHIIUNIAJIBHOTO PaiioHa

CaparoBckoii o0s1acTn

MyHuuunanbHoe Ka3eHHOe 001eo0pa3oBaTeibHOE YUpe:KIeHne
«BeuepHsisi (cMeHHas1) 001Ie00pa3oBaTe/IbHAS MIKOJIA Ne6)
JHreabcckoro paiiona CaparoBckoii 00JacTu

PACCMOTPEHO
Ha 3acenangnu IIIMO
YUHTEJIEH €CTECTBEHHO —
MaTEeMaTHYeCKOro LIUKJIa
[IporoxkonNe
OT« __ » 2024r.
PyxoBonutens IIMO:

JI.A .Ponuuuna

COI'JTJACOBAHO
3aMecTUTENb TUPEKTOPA 110
YBP I'"M. FOnycosa
« » 2024r.

«

YTBEPXIEHO
JIMpeKTop LIKOJIBI:
b.B.®enopos
[Ipukas ot
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MNOYPOYHOE INIAHUPOBAHHUE K PABOUEN ITPOT'PAMME YYEBHOI'O

s odyqarommxesa 10-11 kaaccos.

IHPEIMETA

«XHMHUA»
ba3oBblil ypoBeHb

COCTABUTEJIb :bABEHKO E.H. YUUTEJIb
XNUMMHU BBICIIEN KATEI'OPUN




INIOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Jarta nzydyenus HanmeHnoBanue pa3iesnoB 1 TEM IPOrpamMMBbl OnexktponHbie (TU(pOBLIC)
n/n | wiad | ¢a | wian | gakt | ¢akt | ¢akr | mianl | da o0pa3oBaTeNnbHbIE PECYPCHI
10a | xr | 106,r, | 106 | 10r | 10x (0):3 KT
10a II 10
B
1 03.09 02.09 04.09 NucTpykuusa mo TexHuke 6€30macHoCTd B kKaOuHeTe
xumun. [Ipeamer opraHnueckol XuMun, eé
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
2 10.09 09.09 11.09 Teopust cTpoeHUsI OPraHMUECKUX COCTUHEHUH A. M.
bytiepoBa, €€ 0OCHOBHbIEC OJ0KEHHSI
3 17.09 16.09 18.09 [IpencraBnenne o kaaccu(pukauu OpraHMIECKUX
BemecTB. Homenknarypa (cucremaTnyeckas) u
TPUBHAJIbHbBIC HA3BaHUSI OPraHMYECKUX BEIIECTB
4 |24.09 23.09 25.09 AJIKaHBI: COCTaB U CTPOCHUE, romMoJoruueckuii psa | http:/files.school-
collection.edu.ru/dlrstore/cea
c7808-399a-9ac6-db56-
7ed204f861fa/index.htm
5 (0110 30.09 02.10 MertaH 1 5TaH — IPOCTEHIIINE TPEACTABUTEIN
AJIKaHOB
6 |08.10 07.10 09.10 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA. DTHIICH U http://files.school-
HPOIUIICH — TpocTeiiime npeacraputenu ankeno | collection.edu.ru/dlrstore/80d
12abd-df02-dd41-7770-
flcd1f794ccf/index.htm
7 15.10 14.10 16.10 [IpakTruyeckas padora Ne 1. «[lomyuenue sTuneHa u
W3y4YEHUE €r0 CBOMCTBY
8 22.10 21.10 23.10 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3.
[TonmyyeHre CHHTETUYECKOTO Kay9IyKa B PE3UHBI
9 |0511 06.11 AJIKHHBI: COCTaB M 0COOCHHOCTH CTPOCHHUS, http://iles.school-
11.11 TOMOJIOTHUECKUHN Psifi. ATIETHIIEH — TPOCTeHIINi collection.edu.ru/dlrstore/925




npeACTAaBUTCIIb AJIKUHOB

3d0b0-9336-846¢-519-

55622fc0d89a/index.htm
10 | 1211 18.11 13.11 Apensbl: 6¢H30J1 1 TOIY0J. TOKCHYHOCTH apECHOB http://files.school-
collection.edu.ru/dlrstore/41d
15ff3-ff88-8bb8-20b3-
9b674584fed6/index.htm
11 | 19.11 25.11 20.11 I'eHeTnveckas CBs3b yriieBOJOPOJIOB, http://files.school-
NPUHAUICKAIINX K PA3ITHYHBIM Klaccam collection.edu.ru/dlrstore/8ee
447ch-64ba-9932-7ac3-
3e2lacc87d24/index.htm
12 | 26.11 02.12 27.11 [TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: . http://files.school-
NPUPOJIHBIN ra3 u onyTHbIe HedTsHbIe ra3sl, HepTh | collection.edu.ru/dlrstore/68f
U TIPOJIYKTHI €€ TiepepadoTKu c80ed-775f-4200-02f4-
19916bcac2d9/index.htm
13 | 03.12 09.12 04.12 [IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:
MIPUPOHBIN ra3 v MOMyTHBIE HEQTAHBIE ra3sl, HEPTH
U ITPOJYKTHI €€ mepepaboTKu
14 | 10.12 16.12 11.12 KourpoJabsHnas paéora no pasaeiy
«¥YT171eBOA0POABI»
15 | 17.12 23.12 18.12 [IpenenbHbIe OJHOATOMHBIC CITUPTHI: METAHOJ U http://files.school-
sTaHoi. BogopogHast cBs3b collection.edu.ru/dlrstore/aee
d24ed-bc30-ea3a-a92b-
19301754 7df2/index.htm
16 |24.12 13.01 25.12 MHoOroaTroMHbI€ COIUPTHI: 3TUIICHTIIUKOIb U
TITHIEPUH
17 | 14.01 20.01 15.01 [TOBTOPHBIMMHCTPYKIINS 110 TEXHUKE OE30MTACHOCTH B

kabuHere xumuu. OeHo: CTPOCHUC MOJICKYIJIbI,




(1)I/I3I/I‘-IGCKI/IG 1 XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

18 | 21.01 27.01 22.01 Anpaerusl: GopMabIeril U aleTalbIeTuI. http://files.school-

Aneron collection.edu.ru/dlrstore/dcd
c1448-b507-9f8c-447a-
65a6762ce485/index.htm

19 | 28.01 03.02 29.01 OAHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbUHAsI U YKCyCHast
20 | 04.02 10.02 05.02 [IpakTuyeckas pabora Ne 2. «CBoicTBa pacTBOpa . http://files.school-

YKCYCHOM KHCIIOTBD» collection.edu.ru/dlrstore/090
36a07-20de-2930-8caa-

21 | 11.02 17.02 12.02 CreaprHOBasi M OJICMHOBAsI KUCIIOTHI, KaK http://files.school-

[IPEICTABUTENN BBICIIMX KApOOHOBBIX KHCIOT collection.edu.ru/dlIrstore/047
2fd73-c099-aaa7-7730-
10c32cd2dafl/index.htm

22 |18.02 24.02 19.02 MBpbl1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE ACUCTBUE
23 | 25.02 03.03 26.02 CroxHble 3(¢upbl Kak MPOU3BOHbIE KAPOOHOBBIX
KHCIOT. ['MIpoian3 ClIoKHBIX 3(UPOB
24 | 04.03 10.03 05.03 JXKupsl: ruaponn3, NpuMeHeHne, ONOIoTHYecKas http://files.school-

POJIb KUPOB collection.edu.ru/dlIrstore/ac4
25a5f-377f-5f58-14f1-
2aff690e960c/index.htm

25 | 11.03 17.03 12.03 VYraeBoasl: cocTas, kKiaccudukanus. Baxueitmme http://files.school-

MIPECTaBUTENHN: TIIOK03a, (PpyKTO3a, caxaposa collection.edu.ru/dlrstore/573
11a71-6110-4f77-a29f-
37f5644531eb/index.htm

26 | 18.03 31.03 19.03 Kpaxmau u 1nemunoso3a Kak MpupoTHbIE TIOJTHMEPHI
27 | 01.04 07.04 02.04 KonTtpoabsHas padora no pasaery

«Kucjopoacoaep:kaime opraHunyecKne




COCAUHCHUS)

28 | 08.04 14.04 09.04 AMUHBI: METHJIAMUH ¥ aHUIIHH http://files.school-
collection.edu.ru/dlrstore/075
d50d0-7cb2-d3a0-14e0-
78d958f59d2c/index.htm

29 | 15.04 21.04 16.04 AMUHOKHCIIOTHI KaKk aM(OTEPHBIC OPraHUIECKHE

COCJIMHEHUs1, UX OMosormueckoe 3naueHue. [lenrusl
30 | 22.04 28.04 23.04 [Tpaktuueckas pabota Ne3 Ilentunsl. [Ipumenenue
a30TCOJICPIKAIIUX OPTrAaHUYCCKUX COCTUHCHHUI
31 | 06.05 05.05 30.04 OCHOBHBIE TIOHSTHS] XUMHH BBICOKOMOJICKYJISIPHBIX http://files.school-
COCTMHEHHI collection.edu.ru/dlrstore/4d7
0e672-cc98-878d-8f8c-
fab065467be0/index.htm
32 |13.05 12.05 07.05 Benku kak mpupoHBbIC BEICOKOMOJICKYIISIPHBIC http://files.school-
coequHeHnst OCHOBHBIE METOIBI CUHTE3a collection.edu.ru/dlrstore/f2d
BBICOKOMOJICKYJISIPHBIX coeHeHMi. [ImacTmacchl, 5e399-43d9-8d16-13a0-
Kay4yKH, BOJIOKHA 3f03bed4c28a/index.htm

33 | 20.05 19.05 14.05 [IpakTuyeckas padora Ne4 «PacroznaBanme
1acTMacce ¥ BoJokoH». O0o01ieHue no reme
«BBICOKOMOJICKYJISIPHBIC COSTMHECHUS

34 21.05 O600611eHre 0 TeMaM Kypca.




IHOYPOYHOE IINIAHUPOBAHHUE 11 KJIACC

No Tema ypoka Hara DNeKTpOHHBIE
YpOKa MPOBEIECHHUS PpeCYpChl
TJ1aH bakt

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 04.09 A bubnuotexa
KOH(Hryparnus aToMoB. TexHuKa 5 IIOK https://m.e
0€301aCHOCTH B KaOMHETE. dsoo.ru

2 [epuoanueckuii 3akoH u [lepuoauaeckas 11.09 A http://school-
crcTeMa XUMHUYECKUX dteMeHToB J]. 1. collection.edu.ru/
MeneneeBa, UX CBSI3b C COBPEMEHHOM catalog/rubr/d05
TEOpHUEH CTPOCHHS AaTOMOB 469af-69bd-

b 11db-bd13-
0800200c9c08/?i
nterface=pupil &
class[]=50&subj
ect[]=31

3 3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB 18.09 A
XUMHAYECKHX 3JICMCHTOB U UX COCAMHEHUH MO
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA M CUCTEMBI b
xuMudeckux ajemeHToB /1. . Menaeneena B
Pa3BUTHH HAYKH.
4 CtpocHue BemiecTBa. XUMHUUYECKast CBA3b, €€ 25.09 A
BHU/IbI; MEXaHU3MbI 00pa30BaHHsI KOBAICHTHOMN B
cBsi3u. BonopoHas cBsi3b
S) BaneHTHOCTB. DIEKTPOOTPHUIIATEITLHOCTb. 02.10 A
Crenenp okucieHus. BemectBa 5
MOJICKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOCHUS
6 [TonsTre o mucniepcHbIX cuctemax. Mctuaasie | 09.10 A bubnunoreka
Y KOJUIOMJIHBIC PaCTBOPBI. MaccoBast 10t PDIII https://resh
BEIIECTBA B PACTBOPE b .edu.ru
7 Knaccudukanus 1 HOMEHKIaTypa 16.10 A
HEOPraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, Pa3IMYHBIX b
KJIACCOB
8 Krnaccudukanus XuMHUeCKUX peakiui B 23.10 A bubnuoreka
XMMHUH. 3aKOHBI COXPAHEHHSI MacChl U SHEPTUH. POIII https://resh
.edu.ru
9 Ckopoctb peakiun. Xumudeckoe papHoBecue | 06.11 A
b
10 WuTepakTuBHas mpakTtudeckas pabora Ne 1. 13.11 A
«Bnusiare pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
XUMHAYECKON PEaKIun» b
11 Dnexrponutryeckas auccormanus. [loustue o | 20.11 A http://school-
BOAOpOHOM ToKazarene (pH) pactBopa. collection.edu.ru/
Peakiyu nonnoro ooMena. I'maponus b catalog/rubr/d05
OpPraHUYECKUX U HEOPraHMYECKHX BEILECTB 469af-69bd-
11db-bd13-
0800200c9c08/?i



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31

nterface=pupil&
class[]=50&subj

ect[]=31
12 OKHCIIUTENTbHO —BOCCTAHOBUTEIbHBIE peakiuu. | 27.11 A
[TonsiTHEe 00 AMEKTPOIIHM3E PACTIIIABOB U B
pacTBOpPOB coJiel
13 KontposbHas paboTa mo pasaery 04.12 A
«TeopeTnyeckre OCHOBBI XUMHUUY B
14 Mertasiel, ux nojgoxenue B [leprogmueckoi 11.12 A bubnuotexa
CHCTEME XMMHYECKHX d1eMeHTOB 1. 1. IIOK https://m.e
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. b dsoo.ru
OO6mue Gpuznueckre CBOMCTBA METAILIOB
15 CruiaBel METAJUIOB. DJICKTpOXUMUYECKuid psy | 18.12 A
HanpsHKEHUHA METaJIOB b
16 XUMUYECKUE CBOMCTBA BXKHEUIINX MeTauioB | 25.11 A bubnuorexa
(HaTpui, KW, KaIbIMid, MArHUM, AJTFOMUHHH ) 5 IIOK https://m.e
U MX COCAMHCHUIT dsoo.ru
17 [ToBTOpHBIN MHCTPYKTAXK MO TEXHUKE 15.01 A bubmuotexa
0e30MmacHOCTH B KaOuHeTe. X UMUYECKUE B HOK https://m.e
CBOMCTBA XpOMa, MEAU U UX COCANHEHUN dsoo.ru
18 XHUMHUECKHE CBOMCTBA IIMHKA, )KeIe3a U UX 22.01 A http://school-
COCTMHEHHI collection.edu.ru/
catalog/rubr/d05
B 469af-69bd-
11db-bd13-
0800200c9c08/?i
nterface=pupil &
class[]=50&subj
ect[]=31
19 [IpakTuueckas padbora Ne 2. "Pemienue 29.01 A
IKCIIEPUMEHTAJIBHBIX 337124 110 TeMe B
«Mertamibi»"
20 Hemeramnel, ux nmonoxenue B [lepuognaeckoii | 05.02 A
CHCTEME XUMHUECKUX AieMeHTOB J]. 1. B
MenzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
21 du3nvecKue CBOWCTBAa HEMETAJUIOB. 12.02 A
ANoTpOonus HEMETAUIOB (Ha MIPUMEpPE
KHCJIOpoJia, cepbl, hocdopa u yrieposia) b
22 XMMHYeCKue CBOWCTBA raJloreHoB, cepbl u ux | 19.02 A http://school-
COCTMHEHHI collection.edu.ru/
catalog/rubr/d05
B 469af-69bd-
11db-bd13-
0800200c9c08/?i
nterface=pupil&
class[]=50&subj
ect[]=31
23 XUMHYECKHE CBOMCTBA a30Ta, pocdopa u ux 26.02 A
COCIMHEHU b
24 XUMHUECKUE CBOIMCTBA yriiepoja, KpeMHHUS U 05.03 A bubmmoreka

WX COCIUHEHNM. .

PDII https://resh



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31

b .edu.ru
25 [IpumeHeHne BaKHENIINX HEMETAUIOB U X 12.03 A
COCTUHEHUM. b
26 O0600611eHre U cucTeMaTu3alus 3HaHu# 10 19.03 A bubnuoreka
teMe «Hemerauie». Berauciaenus mo HOK https://m.e
YpaBHEHHSIM XUMHYECKHX PEaKIUil 1 B dsoo.ru
TEPMOXHUMHUYECKHUE PACYETBI
27 [TpakTuyeckas padora Ne 3. «Pemenune 02.04 A
IKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe B
"Hemertasst'"»
28 Kontponbnas padota mo temam «Metayuiei» 1 | 09.04 A bubnuoteka
«Hemeramibn 5 HOK https://m.e
dsoo.ru
29 Heopranuueckue u OpraHn4ecKue KUCIOTHI. 16.04 A http://school-
Heopranuieckue u OpraHn4ecKue OCHOBaHUS collection.edu.ru/
catalog/rubr/d05
469af-69bd-

b 11db-bd13-
0800200c9c08/?i
nterface=pupil &
class[]=50&subj
ect[]=31

30 AMpoTepHble HeOpraHM4eCcKHue u 23.04 A bubnmnoreka
opraHuyeckue coequHeHus. ['eHeTnyeckas HOK https://m.e
CBSI3b HCOPTaHMUYECKUX U OPraHHMYSCKUX dsoo.ru
BEIIECTB B

31 Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM, 30.04 A bubanoreka
SHEPreTUIECKOM U MUIIEBOH OE30MaCHOCTH, 5 PDIII https://resh
Pa3BUTHH MEIUIIUHBI .edu.ru

32 [IpencraBnenns 00 0OMNX HAYYHBIX 07.05 A bubnuoreka
NPUHIIAIAX TPOMBIIIICHHOTO TTOJTy4eHUS POUI https://resh
BaKHEUIIIMX BEIECTB B .edu.ru

33 YesoBek B MUpE BEIIECTB H MATEPHAIIOB. 14.05 A

b

34 Xumust 1 3710poBbe uenoBeka. O0o0meHne 21.05 A

Marepuaia. b



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

MUWHHUCTEPCTBO ITPOCBEIIEHUS POCCHUMCKOWM ®EJIEPALIMN
Komurer no 00pazoBannio JHreJibCCKOro MyHHIIUNIAJILHOTO paiioHa
CaparoBckoii o0s1acTn
MyHuuunanbHoe Ka3eHHOe 001eo0pa3oBaTeibHOE yUpeKIeHne
«BeuepHsisi (cMeHHas1) 001Ie00pa3oBaTe/bHAS MIKOJIA Ne6)y
JHreabcckoro paiiona CaparoBckoii 00JacTu

PACCMOTPEHO
Ha 3acenangnu IIIMO
YUHTEJIEH €CTECTBEHHO —
MaTEMaTHYECKOT 0 LUK
IIpotokomNe
OT« __ » 2024r.
PyxoBonutens LLIMO:

JI.LA.Ponnunna

COI''TACOBAHO

3amMecTUTENb JAUPCKTOpa 110

YBP
«

I'"M. FOnycoBa
» 2024r.

«

YTBEPXIEHO
JIMpeKTop LIKOJIBIL:
b.B.®enopos
[Ipukas ot

C» 2024r.Ne

PABOYAA ITPOI'PAMMA YYEBHOI'O IIPEJIMETA

s odyuawmuxess 12 kiacca.

«XHUMUA»

ba3oBblil ypoBeHb




Onrensc 2024
MHNOACHUTEJBHASA 3AIIUCKA

[IporpaMMa 1O XUMHM Ha YypOBHE CpeaHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obOpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS  (elepalibHON  00pa3oBaTeIbHON
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM oOpaszoBareinbHoM crangapre COO, ¢ yuérom Konmenuuu mnpenogaBaHus
yuebHoro mpeamera «XuMHs» B 00pazoBaTeNbHBIX OpraHuzauusx Poccuiickoit ®enepauuu,
peaNM3yIOIIUX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPaMMBbI, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pasBuTusl Boctiutanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTKe MNpOrpaMMbl MO XUMHH, K OIpEAeTICHHIO oOIIei
CTpaTeruy OOY4YCHHsI, BOCITUTAHMS U PA3BUTHUSL OOYUAIONIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumust» s 12 kmacca Ha 6a30BOM YPOBHE COCTABWIJIM KOHIENTyaslbHBIC MmojoxkeHuss PI'OC
COOQO o0 B3auM000YCIOBIEHHOCTHU LIEJIEH, COAEpkKaHUs, PE3YJIbTaTOB 00yUeHUs] U TpeOOBaHUM K
YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHME, [OJIy4aeMOE€ BBITYCKHUKaMU  0011e00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o0O0pa3oBaHUsA. OTHU IIEHHOCTH
KacaloTCs IMO3HAHUS 3aKOHOB TPHUPOJIBI, (POPMUPOBAHUS MHPOBO33PEHUSI U OOMICH KYJIBTYpPbI
YeNoBeKa, a TaKKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs HA YPOBHE CPEAHETO
o0miero oopazoBaHusl CpeACTBaMH yueOHOro mpeaMeTra «XUMHsS», COJAep)KaHWE M MOCTPOCHUE
KOTOPOTO ONPEIEICHBl B MPOTpaMMe I0 XUMHUU C Y4E€TOM CcrHenu(DUKH HAYKH XUMHH, &
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
1eJeil ¥ MPUHIIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHETro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MTPaeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MarepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIIUICHHS], B CO3/ITaHME IIETOCTHOTO MPECTaBICHUS
00 OKpy’KarolieM MUpe Kak 0 eIUHCTBE MPUPOABI U YeIOBEKa, KOTOpoe GOPMUPYETCS B XUMHUH
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIEro MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXJ1y CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JPYrUMH €CTECTBEHHBIMM HAayKaMH, XHUMHs CTalia
HEOTHEMJIEMON YacThI0 MHUPOBOW KYJIBTYPHI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO Tpyda H
JKU3HHU KaXJ0To uieHa oOmiectBa. CoBpeMeHHasi XMMUsI KaK HayKa CO3WAaTelIbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa Ha pelleHue II00ANbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPHEBOM, DHEPreTUYECKOM, MHUIIEBOM, HKOJIOTHYECKON OE30MacHOCTH U
OXpaHBbI 3JJ0POBbS.

B cooTBeTcTBUM C OOmMMMH TEISIMHA W TNPUHIUAIIAMH CPEIHETO OO0IIero 0oOpa3oBaHUS
conepkanue mnpeamera «Xumus» (12 kmacc, 0a30BbIi YpOBEHb W3YYEHHS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO TMOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOTO BKJIIOYCHHS] B JKU3HBb COLIMYMA,
MIPOJIOJDKEHMS] 00pa30BaHUs B PA3JIMUHBIX 00JIACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBnsromiuMu  TIpeaMeTa  «XHUMHs» SIBISIFOTCS  0a30Bble Kypchl — «OpraHudeckas
xuMus» 1 «O01Ias 1 HEOPraHUYeCcKas XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUS KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUH MO0 HEOPTaHUYECKONH XUMHH (C BKIIIOYCHHEM
3HaHUU U3 oOuIel XUMUK) U opraHndeckor xumuu. OopMHUpoBaHUE JAHHON CHUCTEMBbl 3HAHHIM
IpU W3YYEeHUU TpeaMeTa o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOT000pas3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa conepxanus KypcoB — «Opranndeckas xuMus» 1 «OO01as 1 HeopraHudeckas
XUMHUA» cHOpMUpOBaHA B NMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
yuyeOHOro Martepuasia M OOyCJOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX IPEJICTaBICHUH O CTPOEHHM BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COeIMHEHMH. B Kypce OpraHMuecKoil XMMHUU IOy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTABICHUS O XUMUYECKOH CBS3M, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM YIJIOM 3peHHUsI B IpenMmeTe «XuMmus» 0a30BOr0 YpPOBHS pacCMaTpPHBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o00IIero o0pa3oBaHUs TEOPETHUYECKHM Marepuan u
(bakTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckass XUMHUsA» O00y4aroIUMCs MIPEJOCTaBIAETCS BOZMOKHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOTMYECKUX MO3UILINMH,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 110
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O Ba)KHEHIIMX BELECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKKE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JIOTIONHSIETCA B Kypcax 12 kilacca 2J€MEHTaMU COJEPKaHusl, MMEIOIMMHU KYJIbTYPOJIOTMUECKUN
U NPUKIAAHON XapakTep. OTU 3HAHUS CIIOCOOCTBYIOT IMOHMMAaHMIO B3aUMOCBSI3U XHMHUU C
JPYTMMHM HAayKaMH, PacKpbIBalOT €€ pOJib B IIO3HABATEIbHOW M NPAKTUYECKOW NEATEIbHOCTU
YeJI0BeKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKCHHS K TPOIIECCY TBOPYECTBA B 00JIACTH TECOPHUU H
IPAKTUYECKUX MPUIIOKEHUH XUMHH, IIOMOTal0T BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAaYMMBIX IpoOJIeMax, CBS3aHHBIX C XHUMHUEH, KPUTUYECKH OCMBICIMBATh
UHPOPMALIMIO U TMPUMEHATh €€ JJs TOMNOJHEHUS 3HAHUM, PEleHHs] WHTEJUIEKTYaJbHBIX MU
AKCIEPUMEHTAJIbHBIX MCCIEI0BAaTENIbCKUX 3a/1au.B 1enoMm conepikaHue ydeOHOro mpenMera
«XUMUS» JTaHHOTO YPOBHS M3Y4YEHHUS OpPUEHTHPOBAHO Ha (hOpPMHUpPOBaHME Y OOYHYaIOLIMXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHUS QUIOCO(DCKUX UAEH, TaKUX KaK: MaTepualbHOE
€IMHCTBO HEOPIaHMYECKOTO M OPraHMYecKOoro Mupa, 0OyCIOBIEHHOCTb CBOMCTB BEIIECTB HMX
COCTAaBOM U CTPOEHHEM, IT03HABAEMOCTb MPUPOJIHBIX SIBICHUN IMyTEM HKCIEPUMEHTA U PELICHUS
IPOTHBOPEUYMM MEKIY HOBBIMU (DAaKTaMHU U TEOPETUYECKHMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIU
XUMHUH B PELICHUH SKOJIOTMYECKUX MPOoOJeM, a Takke MpolieM cOepexeHus] SHEPreTHYeCKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpPHAJIOB.

B mnnane pemeHus 3agad BOCIMTAHUS, Pa3BUTHUS W COLUANIM3AMKM  OOydYarOIIUXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUS M IOCTPOEHUS
npeaMeTa NpeaycMaTpuBaoT (OPMUPOBAHME YHUBEPCAJIbHBIX YYEOHBIX NEHCTBUM, MMEIOIINX
6a30Boe 3HauUEHME JUIS pa3IMYHBIX BUJIOB JIEATEIILHOCTH: PEIIeHUs IpobieM, MOUCKa, aHaIu3a U
00paboTKn HMHpOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHUs ONblTa MPAKTUYECKOW U
MCCJIEI0BATEIBCKOM 1€ATENbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B MO3HAHUU XUMUU.

B npakrtuke npenosiaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, Tak U
Ha ypOBHE cpenHero ooOmiero oOpa3oBaHMs, TPU  ONPEACICHUH  COJEp)KaTeIbHON
XapaKTepUCTUKU IeJiell M3y4deHHsl MpeJMeTa HalpaBiIeHHEM MEepPBOCTENEHHOW 3HAYMMOCTU
TPaJUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XUMHUYECKOW HayKh Kak oO1acTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JEsATeIbHOCTH YeloBeKa M KakK OIHOro W3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOW TOYKM 3pEHUs TakoW MOAXOA K
OTIpeIeNICHUIO 1IeJIel N3YUeHHUsI TPeAMETa SBISETCS BIIOJIHE OMPaBAaHHbBIM.

CornacHO JaHHOM TOYKE 3PEHMs TJABHBIMM ILIEJSAMU HM3Y4EHMs IpeaMera «XHMHs» Ha
6a3oBoM ypoBHe (12ku1.) sBISFOTCS:

(dopMHpOBaHHE CHCTEMBl XMMHYECKUX 3HAHMU KaK Ba)KHEHINEH COCTaBISIONIEH €CTeCTBEHHO-
HAayYyHOW KapTHHBI MHpa, B OCHOBE KOTOpPOH JIeKAT KIIOYEBbIE MOHATHUS, (PyHIaMEHTalIbHbIE



3aKOHBl M TEOPWUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TOHUMaHHE CYIIHOCTH
JOCTYITHBIX 00OOIIEHHI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HUCTOpHUEH HX
pa3BUTHUS U CTAHOBJICHMUS,

dbopMUpOBaHHE W pPa3BUTUE NPEICTABICHUA O HAYYHBIX METOJaX IMO3HAHUS BEIICCTB H
XUMHUYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUNW OPHUEHTUPOBATHCS B MHpPE
BEIICCTB W XUMHYECKHX SIBJICHUH, HMEIOIUX MECTO B TPHPOJE, B TPAKTHUECKOH U
MOBCE/IHEBHOM JKU3HH;

pasBUTHE yYMEHHUI M CIOCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U OOBSICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHHEM TIPaBUIT O€30M1aCHOT0 OOpaIeHHs C BELIECTBAMH.

Hapsiny ¢ atuMm, copepkarenpHas XapaKTepUCTHKA IeJIel U 3a/a4 U3YYCHUsS MpEAMETa B
porpaMMme 1o XMMHUHM YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B cucteMe cpeaHero ooOmero oOpaszoBanusi. CerofHsi B MpENoAaBaHUUM XUMHUH B OOJIbIIEH
CTEMEeHM OTAAETCS TPEANOoYTeHHEe MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOOydyeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHKAa 00OILIe00pa30BaTeIbHONM  OpraHU3alHH,
BJIQ/ICIOIIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMCHHSIMH aKTUBHOTO TIOTYYCHHS 3HAHUN M MPUMEHEHHUS UX B PEATBHON KH3HU IS PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBa3u ¢ 3TUM TpuW U3yYeHHH TmpeaMera «XHMHs» JOMHHUPYIOIIESE 3HAYCHHE
MPUOOPETAIOT TaKue 1IeNU U 33/1a49H, KakK:

ajanTanus  OOydYaromMXCsi K  YCJOBUSAM  JHHAMHUYHO  Pa3BHBAIOLICTOCS  MHDA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3AHHBIX C BELIECTBAMH U UX PUMEHEHHEM;

(dopMupoBaHue y OOy4YarOLIMXCSl KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLU),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3IUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IPOOIieM,
MOWCKa, aHaIM3a W 00paboTKH WHQPOpPMAIUU, HEOOXOIUMBIX JUISI TPHOOPETCHHUs OIbITa
JESTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAKKe AJI OLIEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpraHM3M YeJIOBeKa U MPUPOAHYIO Cpey;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKHX CITIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSMH, UCITIOIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA M aHalu3a y4eOHOW U HayYHO-TIOMYIIpHONH HH(POPMALIMY XUMUIECKOTO
COJIEpKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y 00YJAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HaAOJII0/IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MIPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYarommxcs YOEXKIEHHOCTH B T'YMaHUCTHYECKOM HaIlpaBI€HHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH THoO0alNbHBIX  MPOOJEeM  palloHaIbHOTO
IPUPOIOTIONB30BAHNS, TIOMOJHEHHUS SHEPreTUYECKUX PECYpCOB M COXPAHEHHS IPHPOTHOTO
paBHOBECHsI, OCO3HAHHUSA HEOOXOJUMOCTH OEpEeKHOTrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0OPOBBIO, a TaK)Ke MPUOOPETEHHS ONBITA MCITOJF30BAHMS MOYYCHHBIX 3HAHUH JUTS IPHHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B y4ueOHOM 1utaHe cpemHero oOImero oOpa3oBaHUsS MPEeIMET «XHMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee ynciIo 4acoB, OTBEAEHHBIX AJIS M3Yy4EHUS XUMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
o0miero oOpa3oBanus, coctaBusieT 34 yaca: 1 yac B HezerIo.



COJAEPKAHUE OBYYEHUA
COJEP) XAHUE OBYYEHUSA

BbIcOKOMOJIeKYJISIPHBIE COeIMHEHUSI

OCHOBHBIC TOHSTHS XMMHHU BBICOKOMOJIEKYJSIPHBIX COCIMHEHHHA: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUHU, CpelHsAs MoJieKylsipHas wmacca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTUKOHICHCALIHSI.

OKcliepUMEHTAIbHbIE METOJIbl U3YYEHMsI BEIIECTB M UX IPEBPALICHUN: 03HAKOMJICHHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexInpenMETHBIX CBSI3ed NpU M3y4yeHUU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
MOHATHUH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO1e ecTeCTBEHHO-HAay4yHble IOHATHUS: SIBJICHHWE, HAY4HbIM (akT, TUmore3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPHUKAIMS, TMEPUOAUIHOCTh, HAOIIOACHNE, H3MEpEHHE,
9KCHEPUMEHT, MOJICTUPOBaHHUE.

OwusmKa: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUIECKUN YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILEeCTBa, (PU3MUYECKHE BEIMUMHBI U €IUHUIIBI
UX U3MEPEHUs.

Bbuonorus: kierka, opraHusM, Omocdepa, OOMEH BEHIECTB B OpraHu3Me, (hOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoorus: NUIlEeBble MPOIYKThl, OCHOBBI PAllMOHAIILHOTO MUTAHUS, MOIOILIUE CPEJCTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

Teoperuyeckue 0CHOBbI XUMHHU

XuMuyeckuit 3nemMeHT. AToM. Sapo aroma, U30TONBL. ODJIEKTpOHHAs 000JIO0YKa.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, s-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacnpeneseHus 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHOOB.
DeKTpoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH u llepuogmueckass cucreMa XUMHYECKMX JJIeMEHTOB [l
U. MenneneeBa. CBs3b INepHOAUYECKOro 3akoHa M Ileprogmyeckoll CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. 1. MenzeneeBa ¢ COBpeMEHHOW TeOpHel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenne BemecTBa. XHMMHUYECKass CBsI3b. BuUABl XUMHYECKOH CBsI3UM (KOBaJEHTHAs
HEeNnoJisipHasl W MOJspHas, WOHHas, MeTajuindyeckas). MexaHu3sMbl oOpa3oBaHMsl KOBaJECHTHOM
XUMHUYECKON CBSI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTE. CTENeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MONEKYJIIPHOrO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 nqucnepcHbIX cucTemax. VICTHHHBIE M KOJIJIOMJIHBIE pacTBOpBL. MaccoBast 107
BEILECTBA B pacTBOPE.

Knaccudpukanus Heopranmdyeckux coenuHeHuil. HomeHknatypa HeopraHMYECKHX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIMUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccudukanus XUMHUECKMX peakiUii B HEOPraHMYECKOW H
OpraHMYEeCcKON XMMHUU. 3aKOH COXpPAaHEHHS] MACChl BEILECTB, 3aKOH COXPAHEHUs U MpeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.



CkopocTh peaknuu, €€ 3aBHCUMOCTh OT Pa3IMuHbIX (akTopoB. OOpaTUMbIE pPEaAKIIUH.
Xumuuyeckoe paBHOBecHe. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [latensbe.

DnekrponauTrueckas gucconuaius. CuinbHbie U cnabbie 3MeKTpoiuThl. Cpema BOTHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IIET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEPUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB M WX MNPEBPAIICHUN: AEMOHCTpaIUs
tabnu «llepuonnueckas cucrema xumuueckux siemeHToB . U. MenneneeBa», u3yueHue
MoOJIeIIei KPUCTAJUTMYECKHUX PELIETOK, HaOJI0ICHUE
Y OMHCaHWE JEMOHCTPAIMOHHBIX U JAOOPATOPHBIX OIMBITOB (Pa3JIOKEHHE MEPOKCHIa BOJAOPOIA B
MPUCYTCTBUHU  KaTajau3aTopa, OMNPENEICHUE Cpeabl PacTBOPOB BEUIECTB C  MOMOIIbBIO
YHHUBEPCATHHOTO MHIUKATOPA, PEAKIIMH MOHHOTO OOMEHA), MPOBEICHUE MPAKTUICCKONH paboThI
«BnusHue pa3nuvHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHrpie 3amaumn.

Pacuétbl Mo ypaBHEHUSAM XUMHUUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
pacU€Thl C UCMOJIBb30BAHUEM MTOHSATHS «MACCOBAs J10JIS1 BEILIECTBA.

Heopranuueckass xumusi

Hewmerannsl. [Tonoxenne HemeraminoB B [leproandeckoi cucteMe XuMUYECKUX AJIEMEHTOB
. U. MenneneeBa u O0COOCHHOCTH CTPOCHHMsS aToMoB. (DHU3WYECKHE CBOHCTBA HEMETAJLIOB.
AJToTponusl HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XHWMHUYECKHUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOTeHOB, cephl, azora, docdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnel. [lonoxkenne meramioB B [lepuoandeckoil cucteMe XUMHUYECKUX dJeMEeHTOB /l.
N. MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. OOmue
¢u3ndeckue cpoiicTBa MeTauioB. CIlaBbl METAUIOB. DJIEKTPOXUMHUYCCKHH P HANPSKCHUI
METaJIJIOB.

XYUMUYECKHUE CBONCTBAa BaKHEHIIMX META/UIOB (HATpHM, Kanmuil, KajabIUil, MarHui,
ITIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

OKCIIEpUMEHTATbHBIC METOJ/Ibl HM3YYEHHS BEIIECTB W MX MPEBPAIICHUN: H3y4YCHHE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3a/71a4, HaOJIOJIeHWEe W  OINKMCAaHME JIEMOHCTPAIMOHHBIX W  JTAOOPATOPHBIX  OIBITOB
(B3auMoOJIeHiCTBME TUAPOKCHIA ATIOMUHUS C PACTBOpPAMU KUCIOT M HIeNoYed, KaueCTBEHHBIE
peakuny Ha KaTHOHbBI METAJIJIOB).

Pacu€THbIe 3a0a4n.

Pacuérer maccel BemecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIIMHU BEUIECTB, pacdérhl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuA 4 KM3Hb

Posp xumMuu B obecrieyeHM SKOJIOTMUECKOl, SHEPreTUYeCKOi 1 MUILEBOI 6€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HaydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUINAX MPOMBIIUIEHHOTO TOTYYCHHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MaTepHUANIOB: Ba)KHEHIIME CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTe€pHuaybl, KPacKH, CTEKJIO, KepaMHKa, MaTepUaJibl JJIsl SJIECKTPOHHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpPAJIbHbIC yI0OpEHUS.

XuMUS W 30pOBbE YEJIOBEKA: IMPAaBUJIA HCIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaTos,
IpaBuIIa 0e301acHOTo HCTIOJIb30BaHUS npenaparoB OBITOBOM XUMUH
B ITIOBCETHEBHOM KU3HH.




IIVIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K peE3ysbTaTaM OCBOCHHUS OOYYArOIIMMUCS
IporpaMM CpeAHEro o0Iero oopa3zoBaHMs (JIUYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM st pa3pabOTKU IJIAaHUPYEMbIX pPE3YyJIbTaTOB OCBOCHHS
IpOTpaMM CPEAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-AECATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYPE JIMYHOCTHBIX
pe3ybTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOIINE:

OCO3HAHHE OOYYAIOIIUMHCS POCCHHMCKON TIpa)kIaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JTMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYHYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH J€ATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYME TIPABOCO3HAHMS DKOJOTHYECKOW KYIbTYPHl M CIIOCOOHOCTH CTaBHTh IIENU U
CTPOUTD KU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJabTaThl OCBOCHMSI NpeaMeTa «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, J1YXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
IpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOMIECTBE HOPMAMH W MPAaBUJIAMH ITOBEICHUS,
CIOCOOCTBYIOLITMMH TIPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOT'O CTAHOBJIICHHS
JTUYHOCTH 00YYaIOIUXCSI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpEAMETa «XHUMHUS» OTPakaloT cHOPMUPOBAHHOCTH
OMbITa TIO3HABATEJIIbHOM M TNPAKTHUECKOH JESITeNbHOCTH OOy4aroumxcs [0 pealu3aluu
MPUHSTHIX B OOIIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:kmaHCKOro BOCIMTAHMS

OCO3HaHUS O0YYAIOUTUMUCS CBOMX KOHCTHTYIIMOHHBIX MpaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MpPaBUIaX MEXIJIWYHOCTHBIX OTHOILIEHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATETbHOCTH MPU CO3JIaHUM y4eOHBIX MPOEKTOB,
pelIeHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MMPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apT'yMEHThI APYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAclEIUI0 OTEeUeCTBEHHOM
XUMUU;

YBaXEHUsI K MpOIlECCY TBOpPYECTBA B 0O0JIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh PEe3yNbTaT JIUTEIbHBIX HAOTIOACHMUIA,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

MHTEpECa M II03HABATEIbHBIX MOTHBOB B IIOJIyYEHHH U [OCIEIYIOIIEM aHAJIN3e
MH(pOpPMaLIHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;



CIIOCOOHOCTH  OIICHMBAaTh CHUTYallud, CBS3aHHbBIE C XHUMHUYECKUMHU  SBJICHUSIMHU,
U TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEAEHUE M IIOCTYNKM CBOUX TOBApHILEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUNA 3TUX MOCTYIIKOB;

4) popMHPOBAHNS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS I[IEHHOCTeH 370poBoro M Oe3omacHOro obOpasza >KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHusi mpaBui 0e30macHOro oOpalleHHs ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
J)KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

MOHMMAHUSA LIEHHOCTH TMPaBWJ MHIWBUIYATBHOTO M KOJJIGKTUBHOrO 0€30MacHOro
MOBEJICHUS B CUTYAILUAX, YTPOXKAIOIINX 37J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJEICTBUN W HENPUITHUS BPEIHBIX MPHUBBIYEK (YMOTpeOJICeHUS aTKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIBCKOM  JEATEIHLHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JACSITEIbHOCTH;

YCTaHOBKM HA aKTMBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 33Jla4 COLMAJIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOodeccuil pa3iMdyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpPAaeKTOpHUH 00pa30oBaHUS,
Oynymieit mpodeccuu M peann3auu COOCTBEHHBIX KH3HCHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEel 00I11IecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 1€IeCO00Pa3HOr0 OTHOLICHHS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHMUS
JKHU3HH Ha 3eMIIE;

MOHMMAaHHUS TJI00ANTBHOTO XapaKTepa HKOJIOTMUYECKUX MPOOSieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOIUMOCTH UCIOIB30BaHUS JOCTH)KEHUNH XUMHHU JUIS PEIIeHUs BOIPOCOB
palMOHATBHOTO MPUPOAONOIb30BAHMS;

AKTUBHOI'O HEINpUATUS ACHUCTBUM, NPUHOCAIIMX BpEI OKPYXKarolleW MNPUPOIHOU cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4usl Pa3BUTOTO SKOJOTUYECKOTO MBIILIICHHS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHMMAaHUS CHeNUPUKA XUMHUU KaK HayKd, OCO3HaHUS e€ poiau B (HOpMHpPOBAHHUH
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHpE KaK O €IMHCTBE IMPUPOALI U YEIIOBEKA, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH WU
pEIIeHUH TIPOOJIEM COXPAHEHHS TPUPOTHOTO PABHOBECHSI;

yOeXAEHHOCTH B 0COOON 3HAUMMOCTH XUMHHU JIJISi COBPEMEHHOU IMBUIIM3AIUU: B €€
TYMaHHUCTUYECKOW HaIIPaBIIEHHOCTH M Ba)KHOH pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuanbHON
KYJIBTYpBI, PEIICHUH TJI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreYeHny yCIOBH yCIEUTHOTO TPy/Aa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHA
00111eCTBA;



€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIIOHMMAaHHUSl CYIIHOCTH METOJIOB ITO3HAHHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BATh MOMyYaeMble 3HAHUS IS
aHaM3a U OOBSCHEHMS SIBIICHUH OKPYXAIOIIEro MUPa M TMPOHMCXOJSAIINX B HEM W3MEHCHHH,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUCHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IIEJIbIO MOJTYYEHHSI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JIUISl PEIICHUS IPOOIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATENLCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30oBaHUI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUH TIO XUMHH B COOTBETCTBHUM C JKU3HCHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3inyHbX cdepax mnpodeccuoHaTbHON
NeSITETTHHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe Pe3y/IbTaThl OCBOCHHS YU4EOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPETHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe 111 OPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLINXCS MEKANCHUIUIMHAPHBIE
(MeXmpenMeTHbIe) O0IIeHayYHbIE TIOHSATHS, OTPAKAIOIINE IIeIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuUKy METOA0B IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusl, BEIIeCTBO,
SHEPT U, SIBICHUE, IPOIIECC, CUCTeMa, HAYYHbIH (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);

YHHUBEpCaIbHbIC yueOHbIe JeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKaTHBHbIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH H
COLIMATIbHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSI  UCMOJb30BaTh  OCBOCHHBIE  MEXKIUCIUITMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCadbHble Y4eOHBIC ICHCTBUS B TMO3HABATENHHOW U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBNAJCHHE YHUBEPCAIBHBIMH Y4eOHBIMH
II03HAaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHI)IMI/I nu pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

OBi1ajieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JIOrHYECKHUeE TeHCTBHS:

CaMOCTOSITENNbHO  (hOPMYIHpPOBaTH U aKTyaTU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE &
paccMmaTpuBaTh;

OTpeeNATh LEeNu AeSITeNbHOCTH, 3a/aBas TMapaMeTpbl U KPUTEPHUH HX JIOCTHXKEHUS,
COOTHOCUTH p€3y.]'IBTaTBI JACATCIIBHOCTH C IIOCTAaBJICHHBIMU LICIIAMMU,

UCIIONIb30BaTh TPU OCBOCHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBINUICHUS] — BBIICTATH
xapaKTepHLIe HpI/I3HaKI/I HOHS[TI/Iﬁ 158 YCTaHaBJ'H/IBaTB nux B3auMOCBS3b, HUCITIOJIB30BATh
COOTBETCTBYIOIINE OHSITHS JJIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUH;

BBI6I/IpaTI) OCHOBAHUA U KpI/ITepI/II/I JUJISA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKHI/II\/’I;

yCTaHABIMBATh TPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEKYy U3Yy4aeMbIMU SBJICHHUSIMU;

CTPOUTH JIOTMUECKHUE pacCyXIeHus (MHIYKTUBHbIC, JACIyKTHUBHBIC, I10 aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTh B MPOIEcCe MO3HAHMSI, UCTIOIb3YEMbIE B XHMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI) 3JI€MEHTA,
XxumMudeckass (GopMylia, ypaBHEHHE XHMHUYECKOM peakIuu — TpU pPEIIeHuHd Y4eOHBIX
IIO3HABATCIIbHBIX H HpaKTI/I'-IeCKI/IX 3aj1a4, HpI/IMeHHTL HAa3BAHHBIC MOJCJIBHBIC Hpe)ICTaBJ'IeHI/ISI
JUTSI BBISIBTICHUS] XaPaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEAKIIUM.



2) 0a30BbIe HCCJIeI0BaTeIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLINI;

dopmynupoBaTh I€IM M 3aJa4d  UCCIEAOBAaHUS, MWCIOIb30BaTh IIOCTaBIEHHBIE U
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIA/IETh HaBbIKAMM CaMOCTOSITEJIBHOIO IUIAHUPOBAaHUS M IPOBEIEHUS YYEHHUYECKUX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOJIOAATh 32 XOJOM IIpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O000OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOAETaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHUUECKOW HCCIe0BaTeIbCKOW M HPOEKTHON JesTeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/I0B IO3HAHMS.

3) pa6ora ¢ uHpopmanueii:

OPUEHTHUPOBATbCSI B PA3IMYHBIX HCTOYHUKAX HHGpoOpMalMU (HAy4YHO-NOMYJIsApHAs
auTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble Mocolus, pecypcsl MHTepHeTa),
aHAJM3UpOBaTh MH(OPMAIMIO DPA3IUYHBIX BUAOB U (OpM MpelrcCTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M MPUMEHSTh pa3jIMYHble METOJbl NpPHU IOHCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OIBIT UCHOJIb30BaHUS MH(POPMALUOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (hopMy mpeacraBieHuss nHpopManuu (CXEeMBl,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYYHBIM $3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHYECKOU
uHpOpMaLKel: MPUMEHSATh MEXKIpeIMeTHbIe ((U3NYecCKne M MaTeMaTHYeCKUE) 3HAKU U
CUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

Osi1aieHHe YHMBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh  BOMPOCHI IO  CYIIeCTBY OOCyKJaeMoil TemMbl B  XOJe  Juaiora
W/WIM JUCKYCCHUHU, BBICKa3blBaTh WM, (POPMYIMpPOBATH CBOM MPEUIOKEHHUS OTHOCUTENIBHO
BBITTOJIHEHUS ITPEIOKEHHON 3a/1au;

BBICTYNIaTh C MPE3EHTalMEl pe3ylbTaTOB [O3HABATEIbHOW AESTEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUM XUMHYECKOIO
AKCIIEPUMEHTa, MPAaKTUYECKOH pabOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEIECTB,
peanusanuu y4eOHOro IIPOEKTa " (dbopmynHrpoBaTh BBIBO/IbI
[0 pe3yJbTaTaM TMpPOBEAEHHBIX HCCIEJOBAaHUM MyTEM COIJIACOBAaHUS NO3UIMI B XoJ1e
o0CyXx/1eHusI 1 00OMeHa MHEHHSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh U OCYILECTBISATh CBOIO IO3HABATEIBHYIO JEATEIBHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIWMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii aropuT™M JIeHCTBUN MPU BBINOJHEHUH YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX pelIeHusl ¢ yYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIMAIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JESITENTbHOCTH Ha OCHOBE CaMOaHalu3a W
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI

c(OPMHUPOBAHHOCTh IPEJACTABICHUNA: O XMMHUYECKOH COCTaBIIAIOLIEH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUHU B IO3HAHUHU SIBICHUN NPUPOJIbI, B (POpMHpPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s



pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeLe;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HaHHWM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII 00BEM, BAJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCIJIEHHS, XHMMUYecKas CBs3b (KOBQJIEGHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pPEakUWUid, pPacTBOp,  DIEKTPOJMTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs IUCCOLMALNS, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON PEeaKINK, XUMHUUECKOE PABHOBECHUE);TEOPUH U 3aKOHBI (TEOPUS JIEKTPOIUTUUECKON
auccouranuu, nepuoandeckuii 3akon 1. M. MenaeneeBa, 3aKk0H COXpaHEHUsI MacChl BELIECTB,
3aKOH COXpPaHEHUsSl U TMPEBpAIllEHUS SHEPTrUU NMPU XUMHUUYECKHX PEaKUHUsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKallUe B OCHOBE ITOHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IMOJYyYEHUH U O€30IaCHOM MCIIOJIb30BAaHUM BAKHEHIIMX HEOPIaHWYECKUX BEILECTB B
OBITY U IPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aMMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHMM HEOPTraHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIB30BATh XMMHUECKYIO CHUMBOJUKY JJISi COCTaBJICHUS
(GopMysl BEIIECTB W YpPAaBHEHUN XUMHUYECKUX PEAKIMM, CUCTEMATHUYECKYyI0 HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIbHBIX HEOPraHUYECKHX BelIeCTB (yrapHbIil ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, raméHas U3BECTb, HErami€Has W3BECTb, IUThEBas COAa, MUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENATh BAJIGHTHOCTb U CTEIIEHb OKUCIEHUSI XUMUYECKUX
9JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABA, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasi, BOJOPOAHAs) B COCAUHEHMSIX, TUIl KPUCTANIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJCKYJspHAs, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh NMPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe COelMHEHNH (IIPOCThIE BELIECTBA — METAJUIBI U
HEMETAaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE TUAPOKCUBI, COJTH);

chOpMUPOBAHHOCTh YMEHUW  pPACKPBIBATH CMBICI  IEPUOJAMYECKOro 3akoHa  /J[.
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTENbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~ YMEHHMHM  XapakTepU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHUX 37eMeHTOB 1—4 nepuonos [leproanueckoii cucTeMbl XMMHUECKUX 3J€MEHTOB /[l
. MenneneeBa, UCIONb3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIN», «IHEPreTHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XMMMUYECKHUX DJJIEMEHTOB M HX
COEMHEHUH MO mnepuojaMm W rpynnam llepuoandeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (ONMUCHIBATh) O0OIIME XMMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3IUYHbIX KJIACCOB, MOATBEPKIAaTh CYIIECTBOBAaHHE I'€HETUYECKOM
CBA3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C IIOMOILIBIO YPaBHEHHI COOTBETCTBYIOIUX
XUMUYECKHUX PEaKLNN;

c(OPMHPOBAHHOCTh YMEHHUS KJIacCU(UIMPOBATh XMMUYECKHE PEAKLIMU 10 PA3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolux BEMIeCTB, TEIIOBOMY 3G (dEKTy peakiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMU, YIaCTUIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUHN COCTAaBJISTh YPaBHEHHS peaklUi pa3IMYHbIX THUIIOB, MOJIHBIE
U COKpaIllléHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUUTBIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaxkuu UAyT 10 KOHLA;



C(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, HNOATBEPKIAIOIINE KAauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYHIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKMii HOCPECTBOM COCTABICHMSI AEKTPOHHOIO OajaHca 3TUX PeaKIUi;

c(OPMHPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaKIu OT
pasin4HbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [larense);

c(OPMHPOBAHHOCTb YMEHUI XapaKTepru30BaTh XMMUYECKHE IPOLIECCHI, JIEXkKAIllUe B OCHOBE
IOPOMBIIIJICHHOTO TIOJYYEHUS CEpHOM KHCIIOTHI, aMMHakKa, a Takxke C()OpMHUPOBAHHOCTh
npeicTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMUYECKOIo
IIPOU3BOCTBA;

C(OPMHUPOBAHHOCTE YMEHUH NPOBOJUTH BBIYUCICHUS C HCIOJIb30BAaHUEM IOHATUSA
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XHUMHUYECKHX
peakuMax, Macchl BellecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHHS DHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOATh MPaBUIA TOJb30BAHUS XUMUYCCKOW TOCYION H
71a00paTOPHBIM 000PYAOBAaHUEM, a TAKXKE ITPABUJIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATH XMUMHUYECKHH HSKCHEPUMEHT
(paznoxeHue mepokcHaa BOJOPOAA B NPUCYTCTBUM KaTalln3aTopa, ONPEIEIIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIMH, peaklUd HOHHOro OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHbI, HA KaTUOH aMMOHMS, pEIIEHUE HKCIEPUMEHTAIbHBIX
3a7ady no TtemaMm «Metambsl» U «Hemeramib») B COOTBETCTBUM C IpPAaBUJIAMHM TEXHUKU
0€30I1aCHOCTH MPH 0OpaIlleHNH ¢ BELIECTBAMH U J1JaOOpaTOpHBIM 000pYyI0BAHUEM, NIPE/ICTABIISATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (OpMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATh XHMMHUYECKYIO HHQOpMaIHIO,
MOJy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOW KOMMYHHMKauuu, HHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTE yMEHHUI cOOMIONaTh MpaBHJa SKOJIOTHYECKH Ie1eco00pa3Horo
MOBE/EHNsA B OBITY M TPYIOBOM JEATEIBHOCTH B IENSAX COXPAaHEHHUS CBOETO 3J0POBbs U
OKPY’KaloIllel MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTb BO3JEHUCTBHS HA JKUBBIE OpraHU3MBbI
onpeeNEéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBLIEHUS U NIPEAOTBPALICHUSA UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMM BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIIENBIX U CJIA0OBUIAIIUX 00YYarOIIMUXCS: YMEHHUE UCII0JIb30BATh PENIbe(HO-TOUEUHYIO
CUCTEMY 0003HaueHUH JI. bpainsa TSt 3aIIUCHU XUMHYECKUX bopmyi.



TEMATHYECKOE INTAHUPOBAHME 12 KJIACC

No HaumenoBanue pa3nenoB u Tem KonnuectBo yacoB
n/n IIPOrPaMMBbI Bcero Kontpossnslie | [IpakTuueckue
paboTHI paboThl
Pa3znea 1. BoicokomoJiekysipHble coelnHeHus 4 yaca
1.1 | Inactmaccel. Kayuykn. Bonokua | 4 1
Pasznea 2.Teopernueckue ocHoBbI xumuu 10 yacon
2.1 | Crpoenue atomoB. [lepuoanyeckuii 3akK0H 2
u [lepuoanueckas cucteMa XUMHYECKHX
anemeHToB /1. 1. Meneneena
2.2 | Ctpoenue BemecTBa. MHOrooOpasue 4
BEILIECTB
2.3 | XuMH4ecKue peaKkuu 4 1 1
Pa3nen 3. Heoprannueckas xumusi 16 yacon
3.1 | Metamisl 6 1
3.2 | Hemeraisl 8 1 1
3.3 | CBs13p HEOPraHMYECKUX U OPraHHYECKUX 2
BEIICCTB
Pasznea 4. Xumus ¥ :Ku3Hb 4 4aca
1.1 | XuMusl ¥ )KU3Hb 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 4
I[TPOTPAMME




MHUHHUCTEPCTBO NMPOCBEIIEHUS POCCUMCKOMN ®EJIEPAIIAN  Komurer no
00pa30BaHUI0 JHI€JIBCCKOI0 MYHHIIUNIAJIBHOTO PaiioHa

CaparoBckoii o0s1acTn

MyHuuunanbHoe Ka3eHHOe 001eo0pa3oBaTeibHOE YUpe:KIeHne
«BeuepHsisi (cMeHHas1) 001Ie00pa3oBaTe/IbHAS MIKOJIA Ne6)
JHreabcckoro paiiona CaparoBckoii 00JacTu

PACCMOTPEHO
Ha 3acenangnu IIIMO
YUHTEJIEH €CTECTBEHHO —
MaTEeMaTHYeCKOro LIUKJIa
[IporoxkonNe
OT« __ » 2024r.
PyxoBonutens IIMO:

JI.A .Ponuuuna

COI'JTJACOBAHO
3aMecTUTENb TUPEKTOPA 110
YBP I'"M. FOnycosa
« » 2024r.

«

YTBEPXIEHO
JIMpeKTop LIKOJIBI:
b.B.®enopos
[Ipukas ot

C» 2024r.Ne

MOYPOYHOE INIAHUPOBAHHUE K PABOUYEW IMPOTPAMME YYEBHOI'O

IHPEIMETA

«XHMHUA»
ba3oBblil ypoBeHb

nJs1 odyyarommxesa 12 kiacca.

COCTABUTEJIb :bABEHKO E.H. YUUTEJIb
XNUMMHU BBICIIEN KATEI'OPUN




MNOYPOYHOE INJIAHUPOBAHME. 12 KJIACC

No Tema ypoka Hara DIJIEKTPOHHBIE
ypoka IPOBEICHUS pecypcsl
TJ1aH bakt

1 OcHOBHBIE TOHATHUSI XUMUHU 02.09
BBICOKOMOJICKYJISIPHBIX coequHeHni. [IpaBuia
0€301acHOCTH B KaOHMHETeE.

2 CHHTETHYECKHE U KOHIEHCAI[MOHHEBIE 09.09
rojauMepsl. [leHormacTol.

3 OCHOBHBIE METOILI CHHTE3A 16.09 Bbubnuoreka
BBICOKOMOJICKYJISIPHBIX COCTHHCHHIA. POIII https://resh
[TmacTmacchl, kKaydykH, BOJIOKHA .edu.ru

4 WuTepakTuBHas npakTuyeckas padora Nel 23.09
«Pacno3HaBaHue maacTMacc U BOJIOKOH

5 XHUMHYCCKHUH 2JIEMEHT. ATOM. DJICKTPOHHAS 30.09 bubnuoreka
KOH(UTypalHsi aTOMOB LIOK https://m.e

dsoo.ru

6 [Mepuoanyeckuii 3akoH u [lepuonnieckast 07.10 http://school-
cHUCTEMa XMMHYECKHX dieMeHToB 1. 1. collection.edu.ru/
MeneneeBa, X CBsI3b C COBPEMEHHOM catalog/rubr/d05
TEOPHEH CTPOEHHUS aTOMOB 469af-69bd-

11db-bd13-
0800200c9c08/?i
nterface=pupil&
class[]=50&subj
ect[]=31

7 Crpoenue BeniecTBa. XUMHUYECKasl CBA3b, €€ 14.10
BH/IbI;, MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN
cBsi3u. BogopoaHas cBsizb

8 BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb. 21.10
Crenensb okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOESHHS

9 [Tonsitue o nucnepcubix cuctemax. Mctunnsie | 11.11 bubnuoreka
Y KOJUIOMJIHBIC PacTBOPBI. MaccoBast 10t PDIII https://resh
BEIIIECTBA B paCTBOPE .edu.ru

10 Knaccudukanus 1 HOMEHKIaTypa 18.11
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IMUHBIX
KJIACCOB

11 Krnaccudukanusa XuMHUuecKux peakiuii B 25.11 bubnuoreka
XUMHUU. 3aKOHBI COXPAHEHUS MAaCChl U SHEPTHH. POIII https://resh
CkopocTb peaknni. XUMUYECKOEe paBHOBECHE .edu.ru

12 WuTepakTuBHas mpakTudeckas padora Ne 2. 02.12
«BnustHEE pa3mUYHBIX (AaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIuuy

13 Dnexkrpoautnyeckas auccoruanus. [loustue o | 09.12 http://school-
BOZOpOoHOM MoKasarene (pH) pactBopa. collection.edu.ru/



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&subject%5b%5d=31
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Peakuuu nonnoro oomena. ['maponus
OpPTaHUYECKUX U HEOPTaHHMYECKHUX BEIIECTB

catalog/rubr/d05
469af-69bd-
11db-bd13-
0800200c9c08/?i
nterface=pupil&
class[]=50&subj

ect[]=31

14 KontposbHas paboTta mo pasaery 16.12
«TeopeTndeckre OCHOBBI XHMHM)

15 Merasibl, ux nojioxxenue B [lepuoaudeckoit 23.12 Bubnuoreka
CHCTEME XUMHUECKUX AieMeHToB J]. 1. HOK https://m.e
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS aTOMOB. dsoo.ru
O6mue dpuznyecKkrue CBOMCTBA METAJIOB

16 CmuiaBbl METaJLIOB. DJICKTPOXUMUYECKUMA PSIT 13.01
HaIlpsDKEHNUN MeTasuloB.. [I0BTOpHBIN
WHCTPYKTaX 10 TEXHUKE OC30MACHOCTH B
KaOuHeTe

17 XuMu4eckue cBorcTBa BakHehmux mertamios | 20.01 bubnuoreka
(HaTpuii, KaJIMH, KaJbIMid, MATHUH, aJIFOMUHUI ) HOK https://m.e
W UX COEIUHEHUN dsoo.ru

18 XUMUYECKHE CBOMCTBA XpOMa, MEAH U UX 27.01 bubnmnoreka
COEIMHEHU HOK https://m.e

dsoo.ru

19 XHUMHUECKHE CBOMCTBA IIMHKA, J)KeIe3a U UX 03.02 http://school-
COCMHEHU I collection.edu.ru/

catalog/rubr/d05
469af-69bd-
11db-bd13-
0800200c9c08/?i
nterface=pupil&
class[]=50&subj
ect[]=31

20 ITpakTryeckas padora Ne 3. "Pemenue 10.02
IKCIIEPUMEHTAILHBIX 33724 110 TeMe
«MeTamie"

21 Hewmeramnsl, nx nonoxenue B [lepuognueckori | 17.02
CUCTEME XMMHUYECKUX d1eMeHToB J1. 1.

MenzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

22 du3nvecKkue CBONCTBA HEMETAILIIOB. 24.02
AJUTOTpOTINS HEMETAJUIOB (Ha TIpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

23 XUMHUYECKUE CBOIMCTBA TajoreHoB, cepbl u ux | 03.03 http://school-
COeTMHEHU I collection.edu.ru/

catalog/rubr/d05
469af-69bd-
11db-bd13-
0800200c9c08/7i
nterface=pupil&
class[]1=50&subj
ect[]=31

24 XuMHU4ecKkre CBOMCTBa a3oTa, pochopa u ux 10.03

COE€IUHEHUN
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25 XHUMHUYECKHE CBOWCTBA YIIEPOAa, KPEMHUS U 17.03 bubnuorexa
ux coequHeHui. [IpuMeHeHre BaKHEHIMX PDIII https://resh
HEMETAJJIOB U UX COCAMHCHUIA. .edu.ru
26 O600611eHre U cucTeMaTu3alus 3HaHU| 1o 31.03 bubnuoreka
teMe «Hemerauie». Beraucienus mo HOK https://m.e
YpaBHEHHSIM XUMHYECKHX PEaKIUil 1 dsoo.ru
TEPMOXHUMHYECKHUE PACYETHI
27 [IpakTrueckas padota Ne 4. «Pemenue 07.04
IKCIIEPUMEHTAILHBIX 33724 110 TeMe
"Hemerassl"»
28 KontponbHas padota mo temam «Metayuei» 1 | 14.04 bubnuoteka
«Hemeramibn HOK https://m.e
dsoo.ru
29 Heopranudeckue U OpraHn4ecKue KUCIOTHL. 21.04 http://school-
Heopranuueckue v OpraHn4eckre OCHOBaHUS collection.edu.ru/
catalog/rubr/d05
469af-69bd-
11db-bd13-
0800200c9c08/?i
nterface=pupil&
class[]=50&subj
ect[]=31
30 AMdoTepHbIC HEOPTaHUYECKUE 1 28.04 bubnuoreka
OpraHM4ecKue coequHeHus. [ eHeTnueckast LIOK https://m.e
CBSI3b HCOPTaHMYECKUX U OPraHHYECKUX dsoo.ru
petiects bubnmnoreka
POUI https://resh
.edu.ru
31 Poins xuMuu B 00eCII€YeHIN SKOJIOTHYECKOM, 05.05
SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH,
Pa3BUTHH MEIUIIUHBI
32 [IpencraBienust 06 OOIMIMX HAYYHBIX 12.05 Bbubnuoreka
MPUHIIMIAX TPOMBIIIICHHOTO MOJTyYSHUS POIII https://resh
Ba)XHEUIIIMX BEILECTB .edu.ru
33 YenoBek B MUPE BELIECTB U MATEPHAIIOB. 19.05

XuMmus u 370poBbe yesnoBeka. O6001eHne
MaTepuana.
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