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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJbTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpenMera «XuMus» B 00pa3oBaTelIbHbIX Opranuzauusx Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX TosIoKeHHM «CrTparernn pa3BUTHS BoOcOUTaHus B Poccuiickoi
Oepnepanuu Ha nepuoa 1o 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1ielt crpareruy 00y4deHus, BOCIUTAHUSI M PA3BUTHUSL 00YyJaroNIMXcsl CpefcTBaMU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMHU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[EJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUpOgHOM cpene. Peammusyercs xumuueckoe oOpa3oBaHue
00yyYarolKXcsl Ha YPOBHE CPEJIHEr0 o0IIero o0pa3oBaHusi Cpe/iCTBAMU y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMme MO0 XUMHUU C YYE€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAuYeHUs B
NO3HAHMM TIPUPOJABI M B MaTepUalbHOM >KM3HM OOIIECTBA, a TAKXE C Yy4ETOM
o0UmMX Lened M MPUHIMIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0coOyl0 poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PALIMOHATIBLHOIO HAYYHOT'O MBIIJIEHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O0 COCTaBa OKPYKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa M JKM3HU Kaxjaoro uieHa oOmiectBa. CoBpeMeHHass XMMHUA Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIIeHUe
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHM C OOmMMU TENSIMH ¥ TPUHIUANAMH CPEIHET0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMNIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COIIMyMa, MPOJOKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  ONpPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
NpEeACTaBICHUA O CTpoeHUHM BellecTB. CBefeHUS 00 H3y4aeMbiX B Kypce
BEII[ECTBAX JIAIOTCA B PA3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJOTHMUECKU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XHMHUU MOJIYy4aroT pPa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUYECKON CBSI3M, KIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjoM 3peHHsi B TMpeaMere «XUMUs» 0a30BOro ypOBHS
paccMaTpWBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOpeTUYEeCKH wMaTepuan U (aKTOJIOTMYECKUE CBEICHUS O BEIIECTBAX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYarONIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOJUIECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJIOTHYECCKUX TO3HUIUH,



rIy0Xe TOHSATh HCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o01aromien 10 0OBSICHSIONICH M MPOrHO3UPYIOIIECH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JonoyHsercs B Kypcax 10 m 11 ximaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHWIO B3aWMMOCBSI3U XUMHUHU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JESATeTbHOCTU 4YeJNOBEeKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXXEHHUS K TMPOLECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIHMBATh HHGOPMAILUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4arOIMUXCsI MUPOBO33PEHUYECKOW OCHOBBI JIJIsi TTOHUMAHUS
bunocopckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYeCKOro H
OpPraHUYEeCKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNW MMYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMI MEXAy HOBBIMHU (aKTaMu UM TEOPETUUECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
oOy4Jaromuxcs NPUHATHIE MPOrpaMMON MO XUMHUU TMOJXOJbl K OIpPEACIICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaALIUK, HEOOXOUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUIECKON
U HCCIIEIOBATEILCKON JIESITENbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, IPU ONpeIeICHUU
COJIEpKaTENIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHHUs NpeAMEeTa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATEbHOCTA YE€JI0BEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH ICIISAMH HM3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUH KaKk BaKHEHIIeH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJIICHUS,

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOAMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SIBJICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MPAKTUUYECKON U TIOBCETHEBHOM KU3HM;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACATEILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, comepikatenbHasi XapaKTepUCTUKA MEeJIeH U 3a/1ad U3YYeHUs
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernoJaBaHud ~XWMHHM B OONbINIEH CTEMeHW OTHAETCS  MPEATNOYTEHHUE
NPAKTHYCCKONH KOMIIOHCHTE COJCpXKaHUs OOYy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BIaJCIONIEro He
HAO0OpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMH aKTUBHOTO TIOJYYCHHs 3HAHUN W MPUMEHEHHUS WX B PEATbHON JKU3HU
JUTSL peleHUs IPaKTUYECKUX 3a]1a4.

B cBs3M ¢ 3TUM mpU U3Y4YEHUHW TMpeaMera «XHUMHS» JOMUHUPYIOIIEe
3HAYEHHE MPUOOPETAIOT TAKKE LETU U 3a]a4H, KaK:

aganTamnys 00yJaromuxcs K YCIOBHSAM TUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUICKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSATHUIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HECHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE JJIS PAa3IMYHBIX BHUOB
JESTENHHOCTH: PEIICHUs MpoOJeM, MOUCKa, aHam3a U 00paboTKN WH(OpMAITUH,
HEOOXOIUMBIX JUIsI TPHOOPETCHHS ONbITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
OKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHM3M UYEIOBEKA U MIPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINXCS aCCOIMATUBHOT'O U JIOTUYECKOTO
MBIINIJIEHUS, HAOJII0IaTeTLHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJNM B PEHICHUU TI00aTbHBIX MPOOJIEM
PaMOHAJIBHOT'O MPUPOJIONOIb30BAHUS, TTOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueOHoM maHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4ynca0 YacoB, OTBEAEHHBIX JIJIS M3YUEHUS] XMMUU, HA 0a30BOM YpOBHE
cpemHero ooiiero oopazoBanusi, cocrapiser 68 dacoB: B 10 kiacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).

COIAEPXAHME OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKOM XUMHH

[Ipenmer opraHM4ecKor XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B
NOJIyYEHUH HOBBIX BEIECTB M MaTepuajoB. TeopHs CTPOECHUS OpPTraHHYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE nonoxkeHuss. CTpyKTypHbIe (HOpMYIIbI
OpraHu4ecKux BemecTB. ['omonorus, wu3omepus. XuMUYECKas CBSI3b B
OPTraHUYECKUX COCAUHECHUSX — OJJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenue o kinaccupuKalMu OpraHuyeckux BemiecTB. HoMeHknarypa
OpPraHMYEeCKUX COCIUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAJIbHBIC HAa3BAHUS
BAKHEHIIUX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BELIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
O3HaKOMJICHHE ¢ oOpa3laMu OpraHWYeCKUX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICIMPOBAHHUE MOJEKYJ1 OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W



OMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (MJIaBjieHne, OOyTrIIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran W 3TaH —
OpocTelINe MPEJCTABUTENN aJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBa
(peakuMu 3aMelleHWs] W TOPEHMS), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAX. DTUIEH U NPOMUIEH —
OpOCTEHIINE TMPENCTABUTEIN aJKEHOB: (PU3MYECKUEe W XHMHUYECKHE CBOMCTBa
(peakuMy THIPUPOBAHMS, TANOTCHUPOBAHUS, TUAPATALHMH, OKHCICHHA W
NOJIMMEPHU3ALINHN ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeUIIne
XUMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). IlomyuyeHue CUHTETHUECKOTO
Kay4yKa W pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEMIINKA NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U
XUMHYECKHUE CBOWCTBA (peakUuu TUAPUPOBAHMSA, TajJOr€HUPOBAHUS, THpaTallly,
TOpEHUs), NOJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHHe, (PU3NUECKHE U XUMHYECKHE CBOWCTBA
(peakuuu raJloreHUPOBAHUSA U HUTPOBAHUS), MOJyYEHHE U MPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoticmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NOAYYeHue U npumeHenue. TOKCHUHOCTD
apeHoB. ['eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKAIMMHA K
Pa3JIMYHBIM KJIacCaM.

IIpupogHble MCTOYHUKM YIJIEBOXOPOAOB. lIpupoaHslii ra3 W DOIyTHBIE
HedTsaubie ra3pl. HedTs m e€ mpoucxoxknenne. CrocoObl mepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTaJuTU4YeCKui), nuponus. IIpoaykTsel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHbIi
yroJib U IPOAYKTHI €70 NMepepadOTKHU.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHsI BEIIECTB M HX MPEBPAICHMIA:
O3HAaKOMJIEHHME C o0Opa3lamMu IUIaCTMAacC, KAaydyKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoaenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIoOreHONPOU3BO/IHBIX, TPOBEICHUE NPAKTUYECKON PaOOThl: MOJIyYEHHE ITUIICHA
Y U3YYEHUE €r0 CBOMCTB.

Pacuérnslie 3agaum.

BbrunciaeHuss 1o ypaBHEHHIO XMMMYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOr0O BEIIECTBA WJIM NPOAYKTA PEaKkLMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKLIUN).

Kuciiopoaconepskamue opranu4ecKue coeJMHHeHUs




[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W STaHON: CTPOEHUE,
duznueckne W XUMHYECKHE CBOWCTBa (pPEeaklMd C aKTUBHBIMH METajUIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAopomHbIE CBSI3M MEXITY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHOIa U 3TaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHoroatoMHble  CHOUPTBL. OJTWIEHIJUKOIb W  TJULEPUH: CTPOEHHUE,
¢u3nyeckue M XMMHUYECKHME CBOMCTBa (B3aUMOJECHCTBHE CO UIETOYHBIMU
MeTajulaMy, KaueCTBEHHAsl peakiisi Ha MHOroaToMHbIe cnupThl). JlelicTBue Ha
opraHusM yenoBeka. [[pumeHeHue rauueprHa U 3TUICHTITUKOJIS.

@deHoJ: CTPOCHHME MOJEKYJbl, (QU3NYECKHUEe M XHUMHUYECKHE CBOWCTBA.
Toxcuunocts enona. [Ipumenenue penona.

Anpnerunpl U kemouvl. DopManplerui, aneTAIBIEIHA:  CTPOEHUE,
du3znyeckrue M XMMHUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBIJICHMS,
KauyeCTBEHHBIE PEaKIUH), MOTyYEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpefeNibHbIe KAapOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3MUYECKNE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOume g Kiacca KUCIOT, peakuus 3TepuuKalium), MoaydyeHue U MpUMEHEHUE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTaBUTENM BBICIIUX KapOOHOBBIX
KUCTOT. MbLTa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCHOT. ['muponus
cnoxkHbIX 3¢upoB. Kupsel. ['uaponus xupos. [Ipumenenune xupoB. buonornyeckas
POJIb JKUPOB.

VYrineBogsl: cocTaB, KiacCUpUKAIMS ~ yrieBoAoB  (MOHO-, JH- U
nojucaxapubl). [ 10ko3a — mpocTenii MOHOCaxapu: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbl, (PU3MYECKHME U XUMUYECKHE CBOWMCTBa (B3aMMOJIEUCTBHE C
rugpokcugom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOYKEHHE TJIIOKO3bl), HaXOXJAEHUE B MPUPOAE, IPUMEHEHHE,
ounonornyeckas poisib. Porocunres. pyKkTo3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnrono3a kKak npupojHbie nonumepbl. CTpoeHue kpaxmana u
HeuTosio3bl.  Pu3nyueckue W XUMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
Ka4eCTBEHHAs PEAKLMsI C HOJOM).

DKCHEpUMEHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB M HUX MPEBpaIlCHHI:
npoBe/ieHue, HaOJI0JIEHHEe W OINHUCAHHWE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcuniom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHE TJUIIEPUHA C
ruapokcuaom meau(ll)), anbnerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3ammojmeiicTBHEe Kpaxmayia C HOJOM),
IIPOBENICHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHnble 3anaumn.



Boblunciiennsi 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA UCXOJHOr0O BEIIECTBA WIM NPOAYKTA peaklMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTrcoaepxkaniie OpraHMuecKiue COeTUHEHUS.

AMMHOKHCIIOTBI KaKk aM(OTepHblE OpraHuyecKue coeauHeHus. Puznueckue
U XUMHYECKHE CBOMCTBAa aMMHOKMCIOT (Ha mpuMepe riauiuHa). buonoruueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTunsl.

benku kak mNpuUpoOIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHYECKHME CBOMCTBA OENKOB:
TUJIPOJIN3, ICHATypalusi, KAUeCTBEHHbIE peaKuy Ha OeNKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBpaIlCHMIA:
HA0JII0/ICHUE U ONMMCAHKME JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypanusi OEIKOB MPHU
HarpeBaHUH, LIBETHbIE PEaKIUU OEIKOB.

BbicokoMoJIeKyJIsIpHbIE COeTMHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEIHSAS MOJEKYISIpHAS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIAVHEHUM —
NOJIMMEPU3ALHNS U TTIOJIMKOHICHC AL,

DKCHEpUMEHTAJIbHBIE METOAbl M3YYEHMs] BELIECTB M HUX MPEBpaIlCHMIA:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.

Peanu3anpsa MeXNpeaMETHBIX CBSA3EU MPU N3YYEHUH OPTaHUYECKON XWMHH B
10 kmacce oOCyIIECTBISETCS 4Yepe3 HCIONb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX MOHATHH, TaK W IOHATHM, SBISIIOLIUXCS CUCTEMHBIMM IS OTAEIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYyYHBIE TIOHATHSA: SIBJICHHE, HAYYHBIN (PAaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(UKalus, MepuoIUIHOCTh, HAOIIOIECHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHHUE.

®usnka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKNE BEIMUUHBI U €IMHULIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dboTtocuHTE3, OMOJOTUYECKH AaKTHWBHBIC BemiecTBa (OCNKH, YTIEBOJIBI, >KHPHI,
(epMeHTHI).

I'eorpa¢usi: MuHEpalibl, TOPHBIE MOPOJIbI, IOJIE3HBIE UCKOMAEMBbIE, TOILIMBO,

pECypCHI.



TexHomorus: MMUIICBLIC TIPOAYKTBI, OCHOBLI PpalMOHAJIBHOIO IINMTAHMUA,
MOKOIIHUC CPpCACTBA, JCKAPCTBCHHBIC U KOCMCTUYCCKUC IIPCIIapaThl, MAaTCPpHUAJIbI U3
HNCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernvyeckue OCHOBbI XUMUHU

XUMHUYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000704Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpeielIeHUs] 3JEKTPOHOB IO OpOUTaIsiM B aroMax
3JIEMEHTOB MEPBBIX YETHIPEX NMEPUOJIOB. DIEKTPOHHAS KOH(DUTYpaALlUs aTOMOB.

[lepnognueckuii 3akoH u llepuoanyeckast cucremMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTeMbl
xuMuueckux aneMeHToB [[. 1. MeunneneeBa ¢ COBpEMEHHON TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMMHMYECKUX 3JEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIOXHBIX BEIIECTB MO TpyIIaM M NEPHOAAM.
3HaueHUE NEPUOMYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenne BemiecTBa. XuMHYECKas CBSI3b. BuAbl XUMUYECKOW CBSI3H
(KOBaJICHTHAsl HEMOJSPHAsl M MOJISIPHAs, WOHHAs, MeTaJuIM4ecKkas). MexaHu3Mbl
o0pa3oBaHUs KOBAJE€HTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U  JIOHOPHO-
akuentopHslil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucienrsi. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHHUs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKHU.

[Tonsatue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPBHI.
MaccoBas 10515 BEIecTsa B pacTBOPE.

Knaccudukanus HEOPTraHUYECKHUX COEIMHEHUH. Homenknarypa
HEOpPraHWYECKUX BellecTB. [eHernyeckas CBsA3b HEOPraHMYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peaknusa.  Knmaccudukanmss XMMHYECKHMX — peakmuid B
HEOPraHMYECKOM M OpPraHMYECKOW XMMHM. 3aKOH COXPAHEHUs MACChl BEILECTB,
3aKOH COXPAHEHUS U NPEBPALLECHUS SJHEPTUU IIPU XUMUYECKUX PEaKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTuMbie
peakuuu. XuUMHYECKOe paBHOBecrue. DakTOphl, BIUAIOIIAE HA COCTOSHHE
xumuudeckoro pasHosecus. Ilpunnun Jle larense.

Dnektponutuyeckas aucconuanusa. CuiabHbie U cradbie anekTponuTtsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPaJIbHAas, EIOYHAs.



OKHUCIUTENBbHO-BOCCTAHOBUTEIBHbBIEC PEAKIINH.

ODKCNEPUMEHTAIbHBIC METOJIbl H3YUEHHMSl BEIIECTB W HUX MPEBPAILCHUN:
neMoHcTpanusa Taomui «lleprogudeckas cucremMa XuMuYeckux siaeMmerTos J1. .
MenneneeBa», U3ydeHUE MOJENEH KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTajau3aTopa, OMPEICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
MPOBECHUE MPAKTUUECKON paboThl «BiusiHue paznudyHbIX (JaKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKIIHN.

Pacuérnnie 3anaun.

Pacuérel 10 ypaBHEHMAM XHMHUYECKUX PEAKIUKA, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJIb30BAHUEM IIOHATHUSL «MACCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilomokenne HemetayuioB B llepuoamyeckoir  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpONUS HEMETaUIoB (Ha mpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETANIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriaepomga W KpeMHUS) U HX  COCIAMHEHUM  (OKCHUJOB,
KUCJIOPOJCOJAEPKAIIMNX KUCIOT, BOJOPOJAHBIX COSAMHECHUI).

[IprmeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCUHECHU .

Merannsl. 1lonoxenne meramnoB B Ileproanueckon cucTeMe XMMHUYECKUX
sanemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. O0mue ¢guznueckue cBoiicTBa meTamuioB. CIiaBbl METaJIJIOB.
DIIEKTPOXUMHUUYECKUIN Pl HAMIPS)KEHU METAIOB.

XUMHUYECKHE CBOWCTBA Ba)XHEHUIIUX METAJIOB (HATPUM, Kalui, KaJblIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, Meb) U UX COCTUHCHUI.

OOGuue crmocoObl moydeHuss MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILCHUM:
U3y4eHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3I[OB HEMETAIIJIOB, PEIICHHUE
OKCIIEPUMEHTAJBHBIX 3a/a4, HAONIOJEHHEe M ONHCAaHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMIMOJICHCTBHE THAPOKCHIA ATIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IeJI0Yel, KaUeCTBEHHbIC PEaKI[MU HAa KaTHOHBI METAJJIOB).

Pacuérunle 3a1aun.

Pacuérpl mMaccel BemecTBa WM 00OBbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMun B 00eCrieY€HUH SKOJOTHYECKOW, SHEPreTUYECKON M MUILEBOU
0e30MacHOCTH, Pa3BUTHUM MeauLMHBL. [lOHSATHE O HAayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIEHHOTO
NOJIYYEHHUS] BAXKHEUIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpPUATIOB: BAXKHEWIIHNE CTPOUTEIbHBIE
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTtepuainbl JUIsl SJIEKTPOHUKH, HaHOMATepHallbl, OPraHUYECKUE U MUHEpaJIbHbIC
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MacCHOr0 MCIOJIb30BaHUS MpenapaToB OBITOBOM XUMHH
B MIOBCEJHEBHOM KU3HH.

MexnpenMeTHbIe CBS3H.

Peanuzanmst  MeXNpeaMETHBIX  CBsi3ed TOpW  HM3y4YeHUHU OOled u
HEOpraHM4ecKoil XuMHM B 11 Kitacce oCylecTBIISIETCS Yepe3 UCIOIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSITUM, Tak W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMM JUJI OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBbIE TMOHSTHS: HAy4dHbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IeHNE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusnka: MaTepusi, IHEPTHUsl, Macca, aToM, AJIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOaKTUBHOCTb, MOJIEKYJIA, DHEPTE€TUUECKUN YPOBEHB, BEUIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEIIMYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCT.

buonorus: knerka, opraHusM, SKocucTeMma, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepansl, TOpHbIE MOPOJbI, MOJIE3HbIE UCKOIAEMbIE, TOIIINBO,
PECYPCBL.

TexHOMOorus: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJUTYPrus, IPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOACTBO, IHUIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHUX IPENaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTE€pUAIIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOYYarOIIMMHUCST TPOTPAMM  CPEIHET0 OO0IIero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeaMeTHbIM M MpeIMeTHbIM). HaydHOo-MeToauuecko OCHOBOM s
pa3paboTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B CcoOOTBeTCTBUM C CHUCTEMHO-IESTEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUsl BIJIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKOW TpakTaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH M CAMOONPEICIICHHIO;

HaJIM4YMe MOTUBAIIMU K 00yUEHHIO;

I[EJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH U UCTOPUUECKUX TPAJAUIINNA 0a30BON HAYKH XMMUH;

TOTOBHOCTh MU CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCS B CBOEH
JESATETbHOCTU 1I€HHOCTHO-CMBICJIOBBIMUA yCTaHOBKAMH, MPHUCYIIMMH IIEJIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIMYUE TTPABOCO3HAHUS IKOJIOTUIECKON KYJIbTYPhl U CLIOCOOHOCTH CTaBUTh
1[EU U CTPOUTH )KU3HECHHBIEC TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS IpeameTa «XHMHS» JTOCTUTAKOTCA B
€IMHCTBE Y4YEOHOW M BOCIUTATENBHOW JESATEIIBHOCTHU B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMud POCCUHCKOI0 TPa)KAAaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOPMaMM ¥  MpaBWIaMH  TOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
00yyJarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaXKaroT
c(OpMHPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKON JEeSITETbHOCTU
O00y4JaroIIMXcs MO peaqu3aiyy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaIaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YYAIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00s13aHHOCTEM,
YBaXKECHUSI K 3aKOHY U IIPABOMOPSIIKY;

NPEACTaBICHUS O COIHUAIbHBIX HOpPMax U MpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHHUM B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

YBOXEHUSI K MPOIECCY TBOpUYECTBA B OOJACTU TEOPUM U MPAKTUYECKOTO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U T03HABATEIbHBIX MOTHBOB B IMOJYYEHHUH M TOCIEAYIOUIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOro U 0Oe3zomacHoro o0pasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAHMSI 1EHHOCTH TPaBUJ HHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY M3y4YEHHUIO Mpodeccuidl pa3auvyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil mpodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOIO HENPUATHS JEUCTBUW, MPUHOCIIIMX BpEI  OKPYXKAKOLIEH
OPUPOAHON Cpele, YMEHHS NPOrHO3MPOBATh HEOJArONMPHUSATHBIE 3KOJIOTMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH UJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO37IaHUM HOBOM 0a3bl MaTepUaTbHON KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPoOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



NOJTydaeMble 3HAHUSI JIJIS aHAJIN3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro Mupa H
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 00OCHOBAHHBIEC 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIIOJIB30BaTh XHMHYECCKUE 3HAHHS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaTbl OCBOCHUS Y4eOHOro mpeamera «XuMUs» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAKAIOIIUE
IEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeluPuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIEe NEUCTBUA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M YHUBEPCAJIbHBIC yueOHBIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh ILENH JIeITEILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBJIECHHBIMHU IEIISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU MOHATUM M YyCTAHABIMBATh HUX B3aWMMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KPUTEPUM JUIS KJIACCHU(PHUKAIMU BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUU Y4YEeOHBIX IO3HABATEIBHBIX M NPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs BBIBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE TeHCTBUSI:

BIAJCTh OCHOBAMHM METOJOB HAYYHOIO MO3HAHUS BEILIECTB M XUMUYECKHMX
pEaKIn;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPyMEHTa
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHSI ¥ BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOA0B ITO3HAHMUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHYECKU OLICHMBATh eé JOCTOBEPHOCTh "
HENPOTHUBOPEUYNBOCTb;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIC METOBI MPU IOUCKE U
orbope wuHbOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpPHOOPETaTh OIBIT HKCIOIB30BaHMUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMel: TpUMEHSATh MeXNpeAaMeTHble ((usumyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaeMOM TeMbI B XOJ€ IHUajIora Wu/uiu
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITIOJTHEHUHN
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXKJICHUSI 1 0OMEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpEIaraeéMblii  alfOPUTM  JIEUCTBUM  MpHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



npupoabl, B  (QOPMHUPOBAHUM  MBIIUICHUS ©W  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM IJIs1 pEIICHHS IPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XUMHYECKUH DJIEMEHT, aToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPbl, TOMOJIOTMYECKUI P, TOMOJIOTH, YIIE€BOAOPOIHI,
KHCIIOPOJI M a30TCOAEpKAINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY U
PAKTHYECKOM JAESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIMA,
yCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPraHUYECKUX COEIUHEHNN;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
U3rOTaBIIMBaTh MOJEIU MOJEKYJ OPraHMYECKHUX BEIIECTB I WLIIOCTPALMU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIWHEHMS), JaBaTh KM Ha3BaHUSA 10
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS NPUMEHATHh IOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsACHEHMs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3MYecKre W XMMHYECKHE CBOMCTBA TUMHUYHBIX MPEIACTABUTENICH pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, eJIJTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojb), CIOCOOBI UX MepepaboOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHWYECKHE 3HAHWS I NPUHATUS PEUICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKE MpaBWIa OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHMPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWMCTB, KA4YECTBEHHbIC PEAKIUU OpPraHUuYECKHUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOT0 JKCIepuMeHTa B (opMe 3alucCu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, IHTepHET U ApyTrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBHSA HA >KHUBBIE OPTraHU3MbI ONPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUSI WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX IIO3HAHHWs BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIIEHUs MPAKTUYSCKUX 3a/1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHCHUS W IPEBPAILCHUS SHEPTUU
IpU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM MCIOJIb30BAHNHM BAKHEUIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA NPHU
ONMCAHUM HEOPTaHMUYECKUX BEIIECTB M UX IPEBPAILECHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId TIa3, YIVIEKMCIBIM ra3, aMMHakK, rameéHas
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJMHEHUSX DPA3IMYHOIO COCTaBa, BHJ XUMUYECKOH
CBA3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAas, BOJLOPOHAs) B COCAUHEHUSAX, TUIl
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTAHABJIMBATh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONPENeIEHHOMY Kiaccy/Tpymmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenpaeneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYIO0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuMHYecKuX 3jemeHToB JI. M. MeHnaeneeBa, UCHOAL3ys MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHMU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COEAUHEHUH
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHUCHIBAThH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCHU(UIMPOBATH XUMHYECKUE PEAKIUU TIO0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBISATh YPAaBHEHMsI PEeakUUil pa3iyuHbIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pA3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKAIUE B OCHOBE MPOMBIIUIEHHOIO MOJYYE€HUS CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUS «MAaccoBasi JOJisl BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOILIECHHUM ra3oB
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh U BBIMNOIHATh XUMHYCCKHUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHUKATOpa, BIUSHUE Pa3IUYHBIX (PaKTOPOB Ha CKOPOCTh XUMHYECKOW pPEaKIIUH,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0e30MacHOCTH MPH O0paIlleHUH ¢ BEIIECTBAMU U Ja0OpPaTOPHBIM 000PYI0BaHHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHbOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e71ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOAHON Cpelbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS: YMEHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koan4yecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypchbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit xumun. Teopust
Y http://school-
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 4 :
collection.edu.ru
M. bytneposa
Hroro no pazneny 4
Paspnea 2. YrieBonopoasl
http://school-
21 [IpenenbHble yraeBoAOPOABbI — aJKAHbBI 7 collection.edu.ru
HenpeienpHbIe YrIeBOIOPOIBI: ATKEHEL, http://school-
2.2 9 1 collection.edu.ru
aJIKaJINEHBI, ATKUHBI
http://school-
2.3 ApomaThdeckue yrieBoa0pOIbl 4 collection.edu.ru
ITpupoHbIE HCTOYHHUKH YIIIEBOJOPOIOB U http://school-
2.4 6 1 collection.edu.ru
ux nepepadoTka
Hroro no pazueny 26
Pasnen 3. Kuciiopoacoaep:kaniue opraHnyeckue coenHeHust
http://school-
31 CriupTer. ®enon 6 collection.edu.ru
3.2 Anbaeruasl. KapOOHOBBIE KMCIOTEIL. 14 1 http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Crnosxubie 3¢upbl collection.edu.ru
http://school-
3.3 YrieBoas 5 collection.edu.ru
Htoro mo pazneny 25
Pasnen 4. A3orconepxaiiye opranudeckue coeJuHeHUs1
http://school-
4.1 AMuHBI. AMUHOKHUCIIOTBI. benkn 7 //S.C o
collection.edu.ru
Hroro no pazneny 7
Pa3znen 5. BoicokoMosieKyJIspHBbIE COeINHEHUS
http://school-
5.1 [Tracrmaccel. Kayayku. Bosokna 6 :
collection.edu.ru
Hroro mo pazmeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 2
11 KUIACC
KoauvecTBo yacoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPorpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
11 Crpoenue atomoB. [lepuoanueckuii 3aKoH u 8 http://school-
' [Tepuoanueckas cucteMa XUMHYECKHUX collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

anemenToB M. . MenneneeBa
Crpoenue BemecTBa. MHOrooopasue http://school-
1.2 7 collection.edu.ru
BEIIECTB
http://school-
1.3 XUMHYECKUE PEaKLIUH 7 collection.edu.ru
http://school-
1.4 PactBopsb1 7 collection.edu.ru
http://school-
1.5 DNEKTPOXUMHUYECKUE PEaKIIUU 5 collection.edu.ru
Hroro mo pazueny 34
Pa3nea 2. Heopranmueckasi xumust
http://school-
2.1 Meraist 12 collection.edu.ru
http://school-
2.2 Hemeramnis 10 collection.edu.ru
CBs3b HEOPraHUYECKUX U OPraHUYECKUX http://school-
2.3 S collection.edu.ru
BEIIIECTB
Hroro mo pazueny 27
Pa3zpnen 3. Xumus v KU3Hb
http://school-
3.1 XuMUs ¥ )KU3Hb 7 JED-ISCNOOT
collection.edu.ru
Htoro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/m Bcero u3ydeHusi = oOpa3oBaTejbHbIE
padoTbI padoThbI
pecypchbl
N [TpeaMeT opraHuyuecKol XUMHH, eé 1 http://school-
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHHE 06.09.2023 collection.edu.ru
Teopust cTpoeHUs OpraHuYECKUX http://school-
2 coenuHeHnit A. M. Bytieposa, eé 1 collection.edu.ru
YHIEP 07.09.2023
OCHOBHBIC MTOJIOKCHHSI
3 N3omepust 3HaYeHUE TEOPHH XHMHUYECKOTO 1 http:// sphool-
CTPOCHHUS. 13.09.2023 collection.edu.ru
DIIEeKTPOHHAS IPUPOJIA XUMHYESCKUX http://school-
4 . 1 collection.edu.ru
CBsI3€l B OPraHMYECKUX COCTMHEHUSIX 20.09.2023
. ATIKaHBI: COCTaB U CTPOCHHE, ) http://school-
TOMOJOTHYECKHi pSiT 21.09.2023 collection.edu.ru
6 dusnvecKue U XAMHIECKHAE CBOMCTBA 1 http:/ S_ChOOI‘
ATKAHOB 27.09.2023 collection.edu.ru
http://school-
7 Ilony4yeHue u MpUMeHEHHE alKaHOB 1 98.09.2023 collection.edu.ru
Pemienue 3agau Ha onpeneneHue http://school-
3 MOJICKYJISIPHOH (POPMYITBI IO MaCCOBBIM 1 collection.edu.ru
JIOJISIM DJIe-MEHTOB (TI0 IPOAYKTaM 04.10.2023

peaKLuy TOPEeHHS)
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http://school-

9 HuknoankaHel 05.10.2023 | Collection.edu.ru
KauectBeHHOE ompenesieHue yriaepoja, http://school-
10 BOJIOPOA, XJIOpa B OPraHHUECKUX collection.edu.ru
P P P 11.10.2023
COCTUHEHUSIX.
HenpenenbHbie yrieBogopoabl. AJTKEHBI: http://school-
11 CTPOEHHE MOJIEKYII, TOMOJIOTHS U collection.edu.ru
12.10.2023
u3oMepusl.
12 [Monmy4eHue, CBOWCTBA U IIPUMCHEHHE http:/ ?Ch00|'
ATKCHOB. 18.10.2023 collection.edu.ru
13 [MpakTrueckas padota Ne 1. «Ilonyuenue http:// S_Ch°0|‘
ATHJICHA ¥ U3yYCHHE €0 CBOHCTRBY 19.10.2023 collection.edu.ru
Ankanuensl. byranuen-1,3 u http://school-
14 Mmetunoyraaues-1,3. [omyyenue collection.edu.ru
. YA 25.10.2023
CHHTETHYECKOTO KaydyKa U PE3HHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHH, http://school-
15 rOMOJIOTMYECKHI Psifl. ALIETHIICH — collection.edu.ru
N 26.10.2023
MPOCTEHIIINI TPEICTABUTENb aJTKHHOB
16 BbruuciieHus: Mo ypaBHEHHIO XUMHUYECKON http://school-
peaxkuuu 08.11.2023 collection.edu.ru
KoHntponbHas paboTa o teme http://school-
17 «YTIIEBOIOPOIbI: ANKAHBI, AJTKEHEI, collection.edu.ru
09.11.2023
aJIKa/INCHBI, AIKHHBD.
http://school-
18 benzon u ero romosioru. 15112023 collection.edu.ru
19 CaoiicTBa 6€H30J1a U €0 TOMOJIOTOB. http://school-
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16.11.2023 | collection.edu.ru
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB: http://school-
20 MIPUPOJIHBIN ra3 U NOMYyTHbIE HEPTSIHBIE 92 11,2023 collection.edu.ru
raspl, HeTh ¥ IIPOAYKTHI €€ TIEPEPabOTKH o
http://school-
21 IlepepaboTtka HEDTH 23.11.2023 collection.edu.ru
I[penenbHbIC OHOATOMHBIC CITHPTHI: http://school-
22 collection.edu.ru
METaHOJ U 3TaHojd. BoopoaHas cBs3b 29.11.2023
[Tonyuenune, XMUMUYECKUE CBOWCTBA U http://school-
23 MIPUMEHEHNUE OHOATOMHBIX MPEAEIIbHBIX collection.edu.ru
P 8 ped 30.11.2023
CIIHPTOB.
24 MHOroaToMHBIE CIIMPTHI: STHIEHTIIKOIb U http:// S_Ch°0|'
TIUMLEPUH 06.12.2023 collection.edu.ru
25 MDeHOIT: CTPOEHUE MOJIEKYIIBI, (PU3UUECKUE http://school-
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 07.12.2023 suluiitlo el
http://school-
26 Petienne pacyeTHBIX 337124 IO TEME 13.12.2023 collection.edu.ru
KoHnTtponbHas paboTa mo TeMam http://school-
27 "ApOMaTHYECKHE YIIeBOJOPOIbI, OCH30I 1 collection.edu.ru
P yHIeRoAopoR 14.12.2023
€T0 TOMOJIOTH, CITUPTHI
)8 KapOoHUIIbHBIE COEUHEHHS — aJIbIETU/IbI http:// S_Ch°0|'
U KETOHBI. 20.12.2023 collection.edu.ru
http://school-
29 CBoiicTBa M MPUMEHEHHE aJIbJICTUIIOB 21.12.2023 collection.edu.ru
30 Kap6oHOBBIE KHCITOTHI http://school-
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27.12.2023 | collection.edu.ru
XHWMHUYECKUE CBOMCTBA U IPUMEHEHUE http://school-
31 OIIHOOCHO erre apnGOHO collection.edu.ru
JTHOOCHOBHBIX MPEIEeTbHBIX KapOOHOBBIX 98.12.2023
KHCIIOT.
IpakTnueckas pabota Ne 2. «CBoiicTBa http://school-
32 . collection.edu.ru
pacTBopa YKCYCHOM KHUCITOTBD» 10.01.2024
[Tpaktrueckas padota Ne 4 «Pemenne http://school-
33 JKCITE eHTAI 3a71au Ha collection.edu.ru
KCTICpUMEHTAIBHBIX 33714 H 11.01.2024
pacro3HaBaHUE OPraHUYECKUX BELIECTBY.
http://school-
34 P i
€IlIEHUE PACYETHBIX 3a4a4 110 TEME 17.01.2024 collection.edu.ru
http://school-
35 Cno €D '
JIOKHBIE 3QUPBI 18.01.2024 Collection.edu.ru
http://school-
36 X .M i
npel. Moromue BelecTBa 24.01.2024 collection.edu.ru
MBpia KaK COJIM BBICIIUX KapOOHOBBIX http:// S_ChOOI'
37 . collection.edu.ru
KHCJIOT, KX MOIOIIEE JEHCTBHE 25.01.2024
O060061mamui ypok 1o Teme http://school-
38 KHCI0DOICOMEDIKALIIE ODIAHNIECKIE collection.edu.ru
«Kucnopoaconepaiinue opraHu4eCcKu 31.01.2024
COEIUHEHUSY
Kontpoinbnas padota Ne3 http://school-
39 "K collection.edu.ru
chopoz[c'('mepmamne OpraHUYecKue 01.02.2024
COEIMHEHUS
http://school-
40 VYraesonnl. I'moko3a. collection.edu.ru

07.02.2024
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http://school-

41 Onurocaxapuasl. Caxapo3a. 08.02.2024 collection.edu.ru
http://school-
42 [Nonucaxapuasl. Kpaxma. 14.02.2024 collection.edu.ru
http://school-
43 [enmronosa 15.02.2024 collection.edu.ru
[MpakTraeckas padoralNe 5 «Pemenue http://school-
44 collection.edu.ru
HKCIIEPUMEHTANBLHBIX 33724 Ha MOTy4YCHUE 91.02.2024
Y pacro3HaBaHHE OPraHMYECKUX BEIIECTBY
http://school-
45 O6o0matomuii ypok 1o teme "YriaeBoast" 99.02.2024 collection.edu.ru
http://school-
46 Pemenue 3amgad mo reme 28.02.2024 collection.edu.ru
http://school-
a7 AMUHBI: METHUJIAMHUH Y aHUJIUH 29 02.2024 collection.edu.ru
AMMHOKHCIIOTBI KaK aM(pOTEpHBIE http://school-
48 OpraHMYeCKHE COeIUHEHHS, UX collection.edu.ru
P ! ) 06.03.2024
Oouosornueckoe 3HaueHue. [lenTump
49 benku xak mpupoiHbIe http:// S_ChOOI'
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 07.03.2024 collection.edu.ru
50 A30TCOzIepIKallE TeTEPOLUKINIECKUE htt” //school-
coe e 13.03.2024  Sollection.edu.ru
http://school-
51 HyxenHoBble KUCIIOTBI 14.03.2024 collection.edu.ru
52 XuMHS U 3T0POBbE YETOBEKA http://school-
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20.03.2024

collection.edu.ru

53

Kontpoinbhas paboTa 1o Teme
«A3oTconepxanme OpraHu4ecKue

http://school-
collection.edu.ru

21.03.2024
COCIMHEHUS»
OcHOBHBIE METO/IbI CHHTE3a http://school-
54 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH. 03.04.2024 collection.edu.ru
[TnacTMacchl, KaydyKu, BOJOKHA o
http://school-
95 CuHTeTHYECKHE MTOIUMEPBI 04.04.2024 collection.edu.ru
56 KoHeHCaIllHOHHBIC TTOTUMEPHI. http:/ ?Ch00|'
[TenomuacTsl. 10.04.2024 collection.edu.ru
http://school-
57 Hatypaneubii kaydayk 11.04.2024 collection.edu.ru
http://school-
58 CHHTeTHYECKHE KayqyKH 17.04.2024 collection.edu.ru
http://school-
59 CuHTeTH4ecKHe BOJOKHA 18.04.2024 collection.edu.ru
Ipaktuueckas pabora NeS http://school-
60 collection.edu.ru
«Pacno3HaBaHue MI1acTMacc U BOJOKOH 24.04.2024
http://school-
61 Opranunueckasi XUMusi, 4eJIOBEK U MPUPO/IA. 25.04.2024 collection.edu.ru
62 OGo0mamuil ypokK 1o TeMe « XuMHus http:/ ?Ch°0|‘
MTOJINMEPOB» 07.05.2024 collection.edu.ru
63 Pemenne TecTOBBIX 33a7a4 1O KypCy http://school-
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OpraHNUYeCKOM XUMHUH 08.05.2024 | collection.edu.ru
Pemenue 3a1a4 1o Kypcy opraHu4ecKoin http://school-

64 XUMUHU 1 15.05.2024 collection.edu.ru
WToroBelit ypok 1o Kypcy xumuu 10 http://school-

05 KJ1acca 1 16.05.2024 collection.edu.ru
Pemmenue 3aga4 o Kypcy opraHu4ecKou http://school-

66 XUMHWH 1 22 05.2024 collection.edu.ru
PemreHue 3a1a4 1o Kypcy OpraHuueckoi http://school-

67 MM 1 93.05.2024  Collection.edu.ru
Perenye 3aa4 1o Kypcy opraHH4ecKon http://school-

68 M 1 29.05.2024  collection.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoaunuectBo yacos DJIeKTPOHHbIE
Ne Hara mudpoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero p 6 U3Y4YeHUS o0pa3oBaTe/ibHbIE
adoThI a0oThI
P P pecypchbl
1 XHUMHYECKH IIeMEeHT. ATOM. DJIeKTPOHHAs 1 htt” 1 s.choocll—
KOH(UTYpalus aTOMOB 06.09.2023 | corection.edu.ru
http://school-
2 BxonHas koHTponbHas paboTa 1 1 07.09.2023 collection.edu.ru
3 3aKOH COXpaHEHHS MaCChl U SHEPTHHU B 1 htt” Al sphoo(lj—
S — 13.09.2023 | Collection.edu.ru
Ilepuonnueckuii 3akoH. Pactipenenenue http://school-
4 3JIEKTPOHOB B aTOMaX AJIEMEHTOB MaJIbIX 1 14.09.2023 collection.edu.ru
TIEPUOJIOB. T
5 PacnipeneneHue 3JeKTPOHOB B aTOMax 1 htt” il s_choo(lj—
OOJIBIINX TIEPHOJIOB 20.09 2023  collection.edu.ru
[Tonoxenue B I[ICX3 Bomopoaa, http://school-
6 JTAHTaHOM/IOB, AKTHHOMJIOB HCKYCCTBEHHO 1 collection.edu.ru
’ 21.09.2023
MOJTY4EHHBIX 3JICMEHTOB
BanenTHOCTB. DNEKTPOOTPULIATEIBLHOCTb. http://school-
Z Crenenp okucieHus. BemecTra 1 collection.edu.ru
MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO 27.09.2023
CTPOCHHUS
g [Teproarueckoe U3MEHEHUE BAJICHTHOCTH U 1 htt” 4 s_choo(lj—
panuycoB aTOMOB 28.09.2023 collection.edu.ru
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OCHOBHBIE BUIBI XUMHUYECKOU cBA3u MoHHasa

http://school-

9 .
Y KOBaJICHTHAs CBSI3b 04.10.2023 collection.edu.ru
CocTaBiieHUe JIEKTPOHHBIX (OpPMYII http://school-
10 . collection.edu.ru
BEIIIECTB C KOBAJICHTHOM CBA3BIO 05.10.2023
http://school-
11 Mertammueckas cBs3b. BogopoaHast CBS3b. 11.10.2023 collection.edu.ru
http://school-
12 [IpocTpaHCcTBEHHOE CTPOEHHUE MOJIEKYIT 12.10.2023 collection.edu.ru
13 Crpoenue kpucTamios. Kpucranimuueckue http://school-
pemeTKE 18.10.2023 collection.edu.ru
http://school-
14 [IprurHbl MHOTOOOpa3Ns BEIIECTB 1910.2023 collection.edu.ru
KonTtponbHas pabora No2 mo temam http://school-
15 «Bakneinme XUMHYECKUE TTOHATHS U collection.edu.ru
25.10.2023
3aKOHB), «CTPOCHHE BEIIECTBAY»
http://school-
16 Knaccuduxanus XuMHYeCKUX peaKifi 26.10.2023 collection.edu.ru
http://school-
17 Knaccudukanusi XaMU9IeCKUX PeaKIIHii 08.11.2023 collection.edu.ru
http://school-
18 CKOpOCTh XMMUYECKUX pEeAKIUI 09.11.2023 collection.edu.ru
CKOpOCTh XUMHUYECKUX PEAKIIUH. http://school-
19 collection.edu.ru
KuneTndeckoe ypaBHEHHE PEAKIIUH. 15.11.2023
20 Karanu3 http://school-
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16.11.2023 | collection.edu.ru
21 XMMHUUECKOE PABHOBECUE U CIIOCOOBI €T0 http://school-
CMeLIEeHHUS] 29 112023  Collection.edu.ru
29 Ypok-0000611eHNE 0 TeMe «XUMUYECKHE http:// S_Ch00|'
PEaKIIHI» 2311.2023 collection.edu.ru
KonrponsHas paboTa 1o teme "XuMUYECKHE http://school-
23 peakimm" 29.11.2023 collection.edu.ru
ITonaTHE O TUCTIEPCHBIX CUCTEMAX. http://school-
24 VcTHHHBIC U KOJUIOMIHBIC PACTBOPBI. 30.11.2023 collection.edu.ru
MaccoBast 107151 BelecTBa B pacTBOpeE o
o5 CrniocoOBbI BeIpaKEeHUSI KOHIIEHTPAIUN htt 1//§Ch00|-
pacTBOPOB 06.12.2023 collection.edu.ru
Pelenue 3a1a4 Ha IPUTOTOBIIEHHE PACTBOpA http://school-
26 y . collection.edu.ru
OTIPEICTICHHON MOJIIPHON KOHIICHTPAIIHI 07.12.2023
[Tpaktuueckas pabora Nel Ilpurorosnenue http://school-
27 i i collection.edu.ru
pacTBopa ¢ Sallf,HHOI/I MOJIIPHOU 13.12.2023
KOHIICHTpaIuei
)8 DJIEKTPONIUTHYECKAS JTUCCOIHAITHS. htt ://S_ChOOI-
Bomopoaublii oKa3aTes. 14.12.2023 | collection.edu.ru
http://school-
29 Peaknun nonHoro ooMeHa 20.12.2023 collection.edu.ru
30 THAPOIN3 OPraHUYECKUX U HEOPTaHMYECKHUX http://school-
coeIMHeHuit 21.12.2023 collection.edu.ru
31 XUMHUYECKUE UCTOYHUKHU TOKA http://school-
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27.12.2023

collection.edu.ru

32

Psn cTaHmapTHBIX 3JIEKTPOIHBIX
MOTEHIINAIOB

28.12.2023

http://school-
collection.edu.ru

33

KOppOBI/IH MCTAJJIOB U €€ NPCAYHPCIKIACHUC

10.01.2024

http://school-
collection.edu.ru

34

DNEeKTPOIN3

11.01.2024

http://school-
collection.edu.ru

35

OOm1ast XapaKTEepUCTUKA METAJIOB

17.01.2024

http://school-
collection.edu.ru

36

0O0630p METAIUTMYECKHUX IIEMEHTOB A-TPYIII

18.01.2024

http://school-
collection.edu.ru

37

Menn

24.01.2024

http://school-
collection.edu.ru

38

[uak

25.01.2024

http://school-
collection.edu.ru

39

Turan u xpom

31.01.2024

http://school-
collection.edu.ru

40

Keneso, Hukens, IaTHHA

01.02.2024

http://school-
collection.edu.ru

41

CriaBbl METAIOB

07.02.2024

http://school-
collection.edu.ru

42

OKcuIbl ¥ THAPOKCHIIBI METAIIIOB

08.02.2024

http://school-
collection.edu.ru
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43

[TpakTrueckas padorta Ne2 Pemenue
DKCIEPUMEHTATBHBIX 33124 TI0 TeME

http://school-
collection.edu.ru

14.02.2024
«Metanibi»
44 http://school-
P :
ClICHUE 3a1a4 15.02.2024 collection.edu.ru
45 KonTponbHas pabota Ne4 o Teme http://school-
«MeTanibb 21.02.2024 collection.edu.ru
16 5 http://school-
0] :
30p HEMETAILIOB 22 02.2024 collection.edu.ru
47 CBolicTBa U IPUMEHEHHE BaXKHEHIINX http://school-
HeMeTaJJIoOB 28 .02.2024 collection.edu.ru
48 CBoJicTBa U MPUMEHEHUE BAKHEHIIINX httQZ//S_ChOOI-
HEMETAJIOB 29 02.2024 collection.edu.ru
OO6m1as XxapaKTepUCTUKA OKCUIIOB http://school-
49 collection.edu.ru
HEMETAJUIOB U KUCIIOPOAOCOAEPKALLIAX 06.03.2024
KHUCJIOT
50 OKMCIIUTENbHBIE CBOMCTBA a30THOM U CEPHOI httQZ//S_ChOOF
KHCJIOT 07.03.2024 collection.edu.ru
51 CepHas KUCJI0Ta U a30THAsI KUCJIOTHI. X httQZ//S_ChOOF
MIPUMEHEHHE. 13.03.2024 collection.edu.ru
http://school-
52 B .
OJIOPOJHBIE COENNHEHUS HEMETAJIIOB 14.03.2024 collection.edu.ru
53 [eHeTHYeCKast CBSI3b HEOPTaHUIECKUX H http://school-
OpTraHMYECKHX BEIECTB 20.03.2024 collection.edu.ru
54 ITpakTrueckas padota Ne3. Pemnenue http://school-
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AKCIIEPUMEHTAJILHBIX 3aJ1a4 110 TEME 21.03.2024 | collection.edu.ru
«Hemertautb»

55 Konrponsnas padora Ne 5 o Teme http:// S_Ch°0|'
«HemeTamieny 03.04.2024 collection.edu.ru
XUMHS B IPOMBIIIIEHHOCTH. [IpHHITUITBT http:/school-

56 collection.edu.ru
MPOMBIIUIEHHOTO MPOU3BOJICTBA 04.04.2024 —
XHUMHUKO-TEXHOJIOTHYECKHUE TPUHIIUIIBI http://school-

57 MPOMBIIIUIEHHOTO MOJTYYEHUs collection.edu.ru

P " 10.04.2024
MeTajuioB. [ Ipon3BoACTBO YyryHa.
http://school-

58 HpownsBozcTBO cTam 11.04.2024 collection.edu.ru

http://school-

59 XuMHUs U 3J0pPOBBE YETIOBEKA 17.04.2024 collection.edu.ru

http://school-

60 Xumust B ObITy 18.04.2024 collection.edu.ru

61 XuMHUYECKask TPOMBIILIEHHOCTh U http://school-
OKpY’KaroIas cpeja 24.04.2024 collection.edu.ru
Ponps xumun B o0ecrieueHnn SKOJI0TUYECKOH, http://school-

62 IHEpPreTHUecKOi 1 MHUIIEBOH 6e30MacHOCTH, collection.edu.ru

25.04.2024
Pa3BUTUU MEAUIIMHBI
ITP/P Ne4 PenieHue 3KCIIEPUMEHTATBHBIX http://school-

63 . collection.edu.ru
3aJ1a4 10 HEOPraHUIECKOU XUMUHU 08.05.2024 - -
ITP/P Ne 5 PeleHue 3KCIepUMEHTAIbHBIX http://school-

64 . collection.edu.ru
3aJ1a4 110 OPTaHUICCKON XUMUHU 15.05.2024 =

65 ITP/P Ne6 Perienue npakTHUECKUX http://school-
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pacueTHBIX 3a/1a4 16.05.2024 | collection.edu.ru
66 I1P/P Ne7 IMonyuenue cobupanue u L http://school-
pacrno3HaBaHHUE ra30B 29 05.2024 collection.edu.ru
http://school-
67 [TonroroBka Kk KOHTPOJILHOMU paboTe 1 93.05.2024 collection.edu.ru
Htorosas koHTponbHas paboTa Ne6. AHanus http://school-
68 KOHTpOJ'IBHOfI paboTer. O600mEeHNe 1 29.05.2024 collection.edu.ru
IPOIIEHHOTO MaTepHaa.
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xwumus, 10 xkmace/ Pynsuruc I'.E., ®enpaman @.I'., Axkiinonepaoe
obmectBo «M3aatenscTBO «lIpocBerieHue»
2. Xwuwmus, 11 knace/ Pymsuruc I'.E., ®enpaman @.I'., AkunonepHoe

obmectBo «M3aatenscTBO «IIpocBemieHue»

METOAUYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

[Toypounsie mianbl Xumus 11 knacc, Pynsutuc I'.E., ®enbaman .1

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru



