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MNOSCHUTEJBHASA 3AIINCKA

[IporpaMMa Mo XMMUM Ha YPOBHE CpeaHEro odiiero odpa3oBaHus pa3paboTaHa Ha
ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obOpaszoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (eaepalbHOl 00pa30oBaTeIbHOM
nporpamMmbl  cpenHero  obmiero  oopazoanusi  (POII  COQO), mnpencTaBieHHBIX B
denepanbHOM rocyJapcTBeHHOM oOpazoBaTesnbHOM cTanaapte COO, ¢ yuérom Konuenmmu
MpernojiaBanusl y4eOHOro TpeaMeTa «XUMHsS» B 00pa3oBaTEIbHBIX OpraHU3AIMSIX
Poccuiickon ®@enepanum.

OcHOBY MOAXOJOB K pa3pabOTKE MPOrpaMMbl MO XHMHHU, K OINPEICICHUIO O0IIei
CTpaTrernu OOYYeHHs, BOCIUTAHUS U Pa3BUTHS OOy4YaIOUIUXCA CPEACTBAMHU Y4eOHOTO
npeamera «Xumus» st 10—-11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUJIM KOHIICITYaJIbHbBIE
nosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIENeH, COAEpKaHUs, PEe3yIbTaToOB
oOy4eHHs U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHHE, IMOJIy4aeMO€ BBITYCKHHKaMU 001meo0pa3oBaTeIbHON
OpraHu3alliy, SBISIETCA HEOTHEMIIEMOM YacTbl0O HUX 00pa30BaHHOCTH. OHO CILyKHUT
3aBEPILAOIIUM ATANIOM pealiu3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LEJOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHHs. DTH LEHHOCTU
KacaroTcs TIO3HAHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJIIOBEKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3JI0POBBIO U
npupogHoil cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHE OOydYarOLIUMXCsl Ha YPOBHE
cpelnHero oo0mero oopa3oBaHus CpeACTBAMHU yueOHOTO NpeaMeTa « XUMUs», COJIEpKaHue U
MOCTPOEHUE KOTOPOTO OIpPE/CNICHbl B MPOrpaMMe MO XUMHUU C YYETOM CleUU(PUKU HAYKU
XUMUHU, €€ 3HAUYCHHS B MO3HAHUU MPUPOJIBI U B MATEPUATBHOMN KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOLIMX LEeeH U MPUHIUIIOB, XapaKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oomiero oopasoanus B Poccutickoit deaeparum.

XvMHST Kak OdJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK WUrpaeT oco0yi poib B
COBPEMEHHOM IMBWJIM3AllMM, B CO3JaHUU HOBOW 0a3bl MarepuaibHOW KynbTypbl. OHa
BHOCUT CBOM BKJIaJl B (QOPMHUPOBAHUE DPALIMOHAIBHOIO HAYYHOI'O MBIIUICHHS, B CO3JaHHE
L[EJIOCTHOTO MPEACTABJICHHS 00 OKPYXAIOIEM MHpE KaK O €IMHCTBE MPUPOJbI U YEIOBEKA,
KoTopoe (opMHUpyeTCSs B XUMHUUM Ha OCHOBE TIIOHMMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0o MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU
Y BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3auMOJEHCTBYS C JpPYrUMH €CTECTBEHHBIMH HayKamMH, XWMHS CTaja
HEOTHEMJIEMON YaCThIO MUPOBOU KYJIBTYPbI, HECOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPyJa U
KU3HA KaxJoro wieHa oOmectBa. CoBpeMeHHas XMMHUSI KaK HayKa CO3HMIaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HamlpaBJIeHa Ha PEIICHHUE TI00adbHbIX MPOOJIEM YCTOWIUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, JHEPIreTUYECKOW, MHUILEBOM, OSKOJOTHYECKOU
0€30MacHOCTH U OXPaHbI 370POBBSI.

B cooTBeTcTBUMM ¢ OOHMMU TENSIMU M MPUHIUIIAMHA CPEAHETO OOIIEro oOpa3oBaHUS
comepxkanue mnpeamera «Xumus» (10-11  kmaccel, 0a30BbIi  ypOBEHb HW3Y4YCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOyYarouiuxcs,



HEOOXOAMMYIO UM IS BBIPAOOTKM MHUPOBO33PEHYECKUX OPHEHTHPOB, YCIENTHOTO
BKJIFOYCHHUS B KU3Hb COIMyMa, MPOJOHKEHHUS O0Opa3oBaHMsI B PA3IMUHBIX 00JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMi IpeaMeTa «XUMHUsS» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumus» U «OO0mmas U HeopraHWYecKas XHWMHs», OCHOBHBIM KOMIIOHEHTOM COJEPIKAHMSI
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHMI 110 HEOPTaHMYECKON XUMHHU (C
BKJIFOYEHHUEM 3HAHUU U3 OOIIer XUMHUM) U OpraHuyeckor xumMuu. GopMUpOBaHUE JTaHHOM
CUCTEMbl 3HaHUN MpPU HU3YYEHUH MpeaMeTa o0ecrneyrMBaeT BO3MOXKHOCTh PaCCMOTPEHHUS
BCEro MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkanusi KypcoB — «Oprannueckas xumusi» u «OOmas u
HEOpraHW4ecKass XuMus» cHOpMHUpPOBAHA B MPOrPaMME MO XMMHH Ha OCHOBE CHCTEMHOTO
MOJIX0/1a K M3YyYEHHUIO Y4eOHOro Marepuaia U 00YyCIOBJIEHAa MCTOPUYECKH OOOCHOBAHHBIM
pPa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUUECKUX YPOBHAX. TaK, B Kypce OpraHu4ecKoi
XMMHUHU BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUHM CTPOCHUS
OpPraHUYECKUX COCIMHEHUM, a TakKe Ha YPOBHE CTEPECOXUMHUYECKHX U AJICKTPOHHBIX
MIPEICTABICHUI O CTpOEHUU BellecTB. CBelleHns 00 N3y4aeMbIX B KypCce BEIECTBAX JAIOTCS
B Pa3BUTUU — OT YIJIEBOJIOPOJOB JO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCAMHEHHM. B
Kypce OpraHMYeCKON XUMHH MOJY4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmiero 00pa3oBaHMs  IEPBOHAYAJIBHBIC MPEACTaBICHUS O XUMHUYECKOM  CBS3H,
KJIacCU(UKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEaKIINU.

[Tox HOBBIM YIJIOM 3pEHHUS B IpeIMeTe «XHUMHUs» 0a30BOr0 YPOBHS paccMaTpUBACTCS
M3YYEHHBI Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHMsI TEOPETUYECKHM MaTepuan u
(hakTOJIOTHYECKUE CBEJACHUS O BEIIECTBAX M XUMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO01as 1 HeopraHu4eckass XuMHUs» 00y4arolMMCs NPeJOCTaBISIETCS BO3MOKHOCTh
OCO3HATh 3HAUYEHHUE MEPUOJUYECKOTO 3aKOHA € OOIIETEOPETUYECKHX M METOI0JOIMUECKUX
MO3UIIUNA, TIIyOXKe TOHATh HUCTOPUYECKOE HU3MEHEHHE (YHKIMH 3TOro 3aKoHa — OT
000011a011Iel 10 OOBICHAIOIIENH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U OPUMEHEHHM, a TAKXKE O XMMHUYECKHX PEaKIMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MPOTEKAHUS JonoHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu coAepKaHus, UMEIOIIUMHU
KyJIbTYPOJIOTHYECKUN M TMPUKIATHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XMMHHM C JPYTMMHU HayKaMH, PAacKphIBAIOT €€ PoJib B IO3HABATEIbLHOW U
MPaKTUYECKOMN NIeATEIbHOCTH YE€I0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLECCY
TBOpYECTBA B OOJACTH TEOPUU U TPAKTUYECKUX TMPUIOKEHUNW XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax,
CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HH(POPMAIMIO M TPUMEHATH €€ s
MOMOJIHEHUsT ~ 3HAaHWM,  PEIICHUS  MHTCJUICKTyalIbHBIX M DKCIEPUMEHTAJIbHBIX
MCCJIEIOBATENbCKUX 3a/1ad. B 1enom coaepkanue yueOHOro mpeaMera « XUMHs JaHHOTO
YPOBHSI M3Y4YEHUSI OPUEHTUPOBAHO HA (HOPMHUPOBAHKE Yy OOYUAIOIINXCS MUPOBO33PEHUYECKOM
OCHOBBI I TOHUMaHUA (PUIOCOPCKUX UACH, TaKMX KakK: MaTepHaIbHOE EIUHCTBO
HEOPTraHWYECKOT0 U OPraHUYECKOT0 MUPa, O0YCIIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM



U CTPOCHHEM, IMO3HABAEMOCTh NPHUPOAHBIX SBICHUN IMyTEM OJKCIIEPUMEHTAa W PEIICHUS
MIPOTUBOPEYHNI MEXTy HOBBIMU (haKTaMH U TEOPETUYECKUMH TMPEANOCHIIKAMH, OCO3HAHUE
pOJIM XMMHUHU B PEHICHUH DOKOJOTHYECKUX MpoOJeM, a Takxke MpolieM cOepexeHus
HSHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHI U MaTepUaloB.

B mmane pemieHus 3amad BOCIWTAHUWSA, PA3BUTUS W COIUATHM3AIMN OOYJArOITUXCS
MIPUHATHIE MPOTPAMMON IO XMMHUHU TOAXOABI K OINPEACIICHUIO COJASPIKAHMS M TOCTPOCHHS
npeaMeTra MpeAyCMaTpuBalOT (OPMHUPOBAHWE YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUMH,
UMeEIoIUX 0a30BO€ 3HAUYECHHUE JUISl PA3IMYHBIX BUIOB JIEATEILHOCTH: PEIIECHUs MpoOieM,
MOMCKa, aHaju3a W o0paboTKU HHGOOPMAIUKM, HEOOXOIUMBIX Il MPUOOPETEHHUS OIbITA
MPAKTUYECKOW U WCCIIEIOBATEIBCKON JCATEIBHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B
MMO3HAHUU XUMUH.

B mpaktuke npenogaBaHusi XUMHHM KaK Ha YpOBHE OCHOBHOTrO 001Iero oOpa3oBaHMs,
TaKk U HAa YpOBHE CpPEIHEro OOLIEro o0pa3oBaHUs, MPHU OIPEACIICHUHU COJIepKaTeIbHON
XapaKTEPUCTHKHU TICJICH M3YYEHUS TpeIMeTa HaIlpaBJICHUEM IEPBOCTEIICHHOW 3HAYMMOCTH
TPaAWIIMOHHO TpHU3HAETCA (OPMHUPOBAHWE OCHOB XHUMHYECKONM HAayKWm Kak 0O0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JCATEIHHOCTA YEIOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHPOBOHM KyJbTypbl. C METOAMYECKOM TOYKH 3pEHUS TaKOW TMOJX0J] K
OTIpEICICHUIO TeJIei U3yUeHUs MpeMeTa SIBISETCS BIOJIHE ONPaBIaHHbIM.

CoracHO TaHHOW TOYKE 3pCHUS TJIABHBIMH LETSIMUA U3YUYCHUS TMpeaMera « XUMUsS) Ha
6a3oBom ypoBHe (10 —11 ki1.) SBISAIOTCS:

e (QopMupoBaHHE CHUCTEMbl XUMHUYECKHMX 3HAHMUA KaK Ba)KHEHIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPa, B OCHOBE KOTOPOH JIS)KAT KITFOUEBBIC IMOHSATHS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TCOPUU XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHUE H
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHUPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (opMupoBaHue M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHMS BEIICCTB
U XAMHYECKHX  pEaKIui, HEOOXOAUMBIX JJIsi  TPHUOOPETCHHUS  yMEHUI
OPUEHTHUPOBATLCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUM, UMEIONUX MECTO B
IIPUPOJE, B MPAKTUUECKON U MOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUW H CIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HaOIIOJICHUEM U
OOBSCHCHHEM XUMHUYECKOTO OJKCIIEPUMEHTA, COONIOACHUEM TPaBWII OE30MacHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ aTuM, conepkaTesibHasi XapakTEpUCTHKA IIeJIel U 3a/1a4 U3y4YeHUsI TIpeaMeTa
B TMporpaMMe IO XWMHUHM YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CHCTEME CpeHeTo 00mero oopasopanus. CeroHs B MperogaBaHuy XUMUHU
B OOJbled CTENEeHW OTHAETCS MPEANOUYTCHUE MPAKTHUYECKONW KOMIIOHEHTE COJCp>KaHMs
oOy4eHHS, OpPHUEHTUPOBAHHOW Ha TMOATOTOBKY BBITYCKHHWKAa OO0IIc00pa30BaTeIbHOM
OpraHu3alliy, BJIAJICIONIETO HE HAOOpPOM 3HaHWM, a (YHKIMOHAJIHLHOW TPAaMOTHOCTHIO, TO
€CTh CIIOCO0aMH U YMEHUSIMHU aKTHBHOTO TMOJTYYEHUS 3HAHUW U IPUMEHEHUS UX B peabHOM
KU3HHU VIS PEIICHUS TPAKTUIECKUX 3a]1ad.

B cBs3u ¢ 3TUM Tpu HM3ydeHHWH TpeaMera «XHMHS» JIOMHHHPYIOIISE 3HAYCHHEC
MPUOOPETAIOT TAKKUE 1IETU U 3a]]a4H, KaK:



amanrtanus OOy4yarolmuxcs K YCIOBUSM JAMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpOBaHHE HWHTEIUIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K CamM0o00pa3oBaHMUIO,
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY MPUHITHIO TPAMOTHBIX pPEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHECHUEM,;

dopMupoBaHrne y OOy4arOUIMXCS KIIOUEBBIX HAaBBIKOB (KIIOYEBBIX KOMIICTECHIIMIA),
UMEIOLUX YHHUBEPCATbHOE 3HAYCHHE Ui PAa3IMYHBIX BHUAOB JCSITEIBHOCTH: PEIICHUs
npoOJieM, TTOMCKa, aHali3a U 00pabOTKH MH(pOpMAIUU, HEOOXOAUMBIX ISl MPUOOPETEHUS
OTbITA JIEATENLHOCTH, KOTOpas 3aHUMAET BaXHOE MECTO B MO3HAHUU XUMHUH, a TAKKE IS
OLICHKM C TIO3UIMH SKOJOTUYECKOM O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB H
XUMHUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEaY;

pa3BUTHE  TO3HABATEIBHBIX  HWHTEPECOB, HHTCIUICKTYAIbHBIX H  TBOPUYECKHX
CIIOCOOHOCTEN 00yYaromuxcsi: COCOOHOCTH CaMOCTOATENbHO MPUOOpPETaTh HOBBIC 3HAHMS
0 XMMUU B COOTBETCTBUM C KU3HEHHBIMHU MOTPEOHOCTSMHM, MCIOIH30BATh COBPEMEHHBIC
MH(QOpPMAITMOHHBIE TEXHOJOTMH JJIsi TIOMCKA M aHaldu3a y4eOHOM W Hay4YHO-TIOMYJISPHOU
nH()OPMAITUU XUMHYECKOTO COJIEPIKAHMSI;

dopMupoBaHHe U pa3BUTHE y OOYYAIONMIUXCS AacCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHUS, HAONIOAATEIbHOCTH, COOPaHHOCTHU, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpHU IUIAHKUPOBAHUU U TMPOBEACHUH XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYarommxcs yOexJAEHHOCTH B T'yYMAaHHCTUYECKOW HAIpaBICHHOCTH
XUMUH, €€ BAXKHOW pOJIM B pEHICHUU TJ00aNbHBIX MPOOJEM  PalMOHAIHLHOTO
MIPUPOIOTIOIH30BAHUSI, TIOTIOTHEHHUSI SHEPTETUUECKUX PECYPCOB U COXPAHEHHS MPUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJMMOCTH OEpEeXHOr0 OTHOLIEHUS K NPUPOJE U CBOEMY
3I0POBBIO, @ TaK)Ke MPHOOPETEHHUsI OMbBITa HCIOJB30BAHUS TOJYYCHHBIX 3HAHUW MJIs
MIPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYAIUSX, CBA3aHHBIX C XUMHUCCKUMHU SBJICHUSMU.

B yueOGnom maHe cpemHero ooOiiero oOpa3oBaHUS TpeaMeT «XUMHs» 0a30BOro
YPOBHSI BXOJUT B COCTaB MpeaAMeTHOM 001acTi « EcTecTBeHHO-HAyUHbIE TPEIMETHI.

Oo1ree yrcno 4acoB, OTBEAEHHBIX JIJIS U3yUEHHUsT XUMHH, Ha 0a30BOM YPOBHE CPEIHEro
ob1iero o6pa3zoBanusi, coctarisieT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11
kiacce — 34 gaca (1 yac B Henernto).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

IIpenmer opraHnyeckoM XuMHH: €€ BO3HMKHOBEHHE, pPa3BUTHE M 3HAYEHUE B
MOJIyYEHUH HOBBIX BEIIECTB U MaTEpUaloB. Teopus CTPOCHUS OPraHUYECKUX COECIMHEHUMN
A. M. BbytnepoBa, €€ ocHOBHbIe MOJOXKeHUA. CTPYKTYpHBbIE (OPMYJIBI OPTraHUYECKUX
BemecTB. [ omonorus, uzoMepusa. XUMHUYECKass CBSI3b B OPraHUYECKUX COCIAVHEHUAX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenrie o Kki1accupukaluy  opraHuyeckux BemiecTB. Homenknarypa
OpPraHMYECKUX COEIUHEHHUM (cucTeMaTudeckas) M TpPUBHAJIbHBIE HAa3BaHUS BaXKHEHIINX
IIPEACTABUTENIEN KJIIACCOB OPTaHNYECKHUX BELIECTB.

DKCIEpUMEHTAIBHBIE METOABI U3YUYECHUS BEIIECTB U UX IPEBPALCHUN: O3HAKOMIICHUE
c oOpa3uaMy OpraHMYEeCKMX BEIIECTB M MaTepualaMH HAa UX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJI OPTraHUYECKUX BEILECTB, HAOIIOJCHUE U ONTMCAHUE IEMOHCTPAIIMIOHHBIX ONBITOB 110
NPEBPALICHUIO OPraHMYEeCKUX BEUIECTB IPH HArpeBaHWU (IUIaBJI€HHE, OOYIJIMBaHUE U
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTHYECKUM PsAd. MeTaH M 3TaH — NPOCTEUIINE
MPEICTABUTENN AJKAHOB: (PU3MYECKUE M XMMHYECKHE CBOMCTBa (peakUuu 3aMElIeHMs U
TOpEeHMs ), HaX0XKJIEHUE B IPUPO/JIE, TOIYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHWA psiA. OTWIEH W TPONUJIEH —
MPOCTEUILIME TPEICTABUTENIN AJIKEHOB: (DU3MYECKME W XMMHUYECKHME CBOMCTBA (peakiuu
TUAPUPOBAHUS, FaJOTEHUPOBaHUS, TUAPATALNH, OKUCIEHUS U MTOJIMMEPU3ALUH), TTOIyYCHHUE
Y IPUMEHEHUE.

Anxanuensl: 0yranuen-1,3 u metunOyraauen-1,3: cTpoeHne, BaXXKHEHIIINE XUMUYECKHE
CBOMCTBA (peakuus noiuMmepusauu). [lonydeHne CHHTETHYECKOr0O KayuyKa 1 pEe3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHI psl. AILETHIEH —
NpOCTEHIINKA TMpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOECHME, (PU3MUECKHE U XHUMHUYECKUE
CBOMCTBa (peakUuu rUAPUPOBAHUS, FAIOTEHUPOBAHNUS, THApPATallUH, TOPEHUS), TOTYUEHHE U
MIPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (puznueckue U XMMHUYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUSI U1 HUTPOBAHUS), MOJYYECHUE U PUMEHEHUE. T0ayon: cocmas, cmpoeHue,
Qu3suueckue u Xumuueckue ceolticmea (peakyuu 2an02eHUpPOBaAHUs U HUMPOBAHUSL),
nonyyenue u npumenenue. TOKCUYHOCTb apeHOB. I'eHeTMyeckas CBA3b MEXKIY
YIJIEBOIOPOAAMU, TPUHAJIEKAIIUMU K PAa3JIMYHBIM KJIaCCaM.

[IpupoaHbie UCTOYHMKHK YriieBOAOPOJOB. IlpuponHblii ra3 U NOMYTHBIE HEPTSHBIE
razpl. Hedte u e€ mpoucxoxnenue. CrocoObl mepepaboTku HeTH: TeperoHka, KpeKWHT
(TepMuueckuii, KatamuTUyeckuil), mnuponu3. I[IpoaykTel mepepabOTKu HEPTH, UX



MPUMEHEHNE B TMPOMBINUICHHOCTH W B ObITy. KaMeHHBIH yromb W TPOIYKTHI €T0
nepepadboTKH.

DKCIEpUMEHTANIbHBIE METO/BI U3YUYECHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE
c oOpa3namu IUlacTMacc, KaydyykoB M pesuHbl, komekuuu «HedTe» u  «Yrouby,
MOJICIMPOBAHUE  MOJICKYJ  YIVIEBOJOPOJAOB M  TAJIOT€HONPOU3BOJHBIX, MPOBEICHUE
[PaKTUYECKON pabOThI: MOJYyYEHUE ITUICHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnrlie 3agaun.

Boluucienuss mo ypaBHEHHIO XHMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MU MPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opraHudecKkue CoeAMHEHU

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON W 3TAHOJ: CTPOCHHE, (HU3UYECKUE U
XUMUYECKHUE CBOMCTBa (peakiMd ¢ AaKTHUBHBIMH METaJUlaMH, TaJoreHOBOJIOPOJaMH,
ropeHue), NnpuMeHeHue. BojopoaHble CBA3M MEXIy MoOJeKyJdamMu cnuprtoB. JleiicTBue
METAHOJIA ¥ 3TAHOJIa HA OPTaHW3M YEJIOBEKA.

MHoOroaToMHbI€ CHUPTHI. DTWICHTJIMKOJIb W TJMIEPUH: CTpOeHUE, (U3UYECKUE U
XUMUYECKHUE CBOMCTBA (B3aMMOJIEUCTBHE CO IICJIOYHBIMA METAJlJIaMH, KadyeCTBEHHAas
peakivsi Ha MHOTOaTOMHBIE CIUPThI). JlelicTBMe Ha opraHu3M uenoBeka. [IpumenHenue
JIMIEPUHA U STUJICHTJIUKOJIS.

@deHOoM: CTPOEHUE MOJIEKYJIbl, (pU3MUecKue M XUMUYECKUe CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunibl U kemownsl. DOpMaNbIETHA, aleTANbJICTHI: CTPOCHUE, (U3UUECKHE U
XUMHUYECKUE CBOMCTBA (pEaKIMU OKHCIICHUS W BOCCTAHOBJICHMSI, KQU€CTBEHHBIC PEAKIIUN),
MOJyYEHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeeabHbIle KapOOHOBBIC KHUCIOTh. MypaBbuHas U YKCYCHas
KHUCJIOTBI: CTPOCHHE, (DU3NYECKHe W XMMHYECKUE CBOMCTBa (CBOMCTBA, OOIIME IS Kiacca
KHCJIOT, peakius 3Tepudukaiumn), noaydyeHue u npuMmeHeHue. CteapruHoBas ¥ OJICHHOBAs
KUCJIOTBl KaK MPEICTaBUTENM BBICIIUX KAapOOHOBBIX KHUCJIOT. MblIa KaK COJIM BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe ACHCTBHE.

Cnoxuble >Qupbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['MIPONU3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornueckast posib KUPOB.

VYrneBonpl: cocTaB, KiacCHU(UKAIMSA YIIIEBOJOB (MOHO-, AW- W TOJUCAXapUIbI).
['moko3a — mpocTeinii MOHOCaxapuJl: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3HUECKUE U
XUMUYECKHe CBOMCTBaA (B3aumojaecTBue ¢ ruapokcuaom meau(Il), okucienrne aMmMuadyHbIM
pactBopoM okcuaa cepebpa(l), BoccraHOBIICHHE, OPOKCHHE TIIFOKO3bI), HAXOXKJICHHE B
pUpoJIe, MPUMEHEeHHEe, Onosornueckas posib. otocuHTe3. PpyKTO3a KaK M30MEpP TIIFOKO3HI.

Kpaxman wu uemmono3a kak mnpupoaHsie nonumepbl. CTpoeHue Kpaxmana u
1eJUT0103bl. DU3WYECKe W XUMHYECKHE CBOMCTBA Kpaxmalia (TUIpOJIM3, KayeCTBEHHAs
peaKIus ¢ UOJ0M).

OKCIEpUMEHTAIbHBIE METObl M3YUYEHHUS BEIIECTB W MX MNPEBPAIICHUN: MPOBEICHUE,
HaOJIIOZICHNE M OMHMCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peaKIuy OJIHOATOMHBIX CIHUPTOB (OKHceHUe ATaHoa okcuaoM menu(ll)), MHOroaTOMHBIX




CIUPTOB (B3auMojeiicTBue riaunepuHa ¢ rujapokcunoM meau(Il)), anpaeruaoB (okucieHue
aMMHUa4dHBIM pacTtBopoM okcuaa cepebpa(l) m rugpoxkcumom meau(ll), B3anmopeiicTBue
Kpaxmayia ¢ HOJOM), IPOBEICHHE MPAKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00ObEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WUJIM MPOAYKTA PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A30TcozepKalume OpraHuuecKue COeIMHEHMUS.

AMHMHOKHCIIOTHI Kak aM@oTepHbIe OpraHudeckue coeauHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha TpuMepe riauiuHa). buonormyeckoe 3HaYeHHE
aMHUHOKUCHOT. [lenTuasl.

benku kak nmpupoaHbIE BBICOKOMOJIEKYJIIpHbIE coequHeHUs. [lepBruuHas, BTopuyHas u
TPETUYHAsI CTPYKTypa OenkoB. XMMHYECKHME CBOWCTBA OEIKOB: TMAPOJIU3, AEHATypauus,
KaueCTBEHHbIEC PEaKLIUU Ha OCJIKU.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U UX MpEBpaIleHU: HAOIIOACHUE U
OMKCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JeHAaTypalus OENKOB MpHU HArpeBaHWUM, IBETHBIC
peakIuy OeIKOB.

BbicokoMouieKkyJIsIpHbIE COeIMHEHUSI

OCHOBHBIC TIOHSITUS XMUMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIECHb MOJIMMEPU3ALNM, CPEIHSS MOJEKylIsipHas macca. OCHOBHbIE
METOJbl  CHUHTE3a  BBICOKOMOJICKYJISIDHBIX  COCIMHEHUN  —  MOJUMEpHU3aluus U
MTOJIMKOH/ICHCAITHSI.

DKCIepUMEHTaIbHBIE METO/bl U3YUYCHUS BEIIECTB U UX MPEBpAICHU: 03HAKOMJICHUE
¢ o0pa3uaMy NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MmexnpeaAMETHBIX CBA3EH MPU U3YUYEHUH opraHnyeckoil xumuu B 10 kiacce
OCYUIECTBJISIETCSL YEPE3 UCIOIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATUM, SIBJSIOIMIMXCS CUCTEMHBIMU JJISl OTJACJIBHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO
[UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAYYHBIM (aKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHajdM3, CHHTE3, KIacCHU(pUKALUS, TEPUOJUYHOCTh, HAOIIOJACHHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®usuka: Marepus, SHEpPrusi, Macca, aroM, 3JEKTPOH, MOJIEKYJa, SHEPreTHUYECKHl
YpOBEHbB, BEUIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKHIE BEIUYUHBI
Y €IMHULIBI UX U3MEPECHUSL.

buonorus: knetka, opranusMm, 6uocdepa, oOMEH BEIIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€IKU, YTIAEBOAbL, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLIMBO, PECYPCHI.

TexHoyOrusi: MOUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHTAHUS, MOIOIIKE
CpPEACTBa, JIEKAPCTBEHHbIE U KOCMETHUECKHE MpenapaThl, MaTepHasbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KJTACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBLI XUMHHU

XUMUYECKUH 3ieMeHT. AToM. Sapo aroma, HM30TOMBL. OJNEKTpOHHas 000JI0YKa.
OHepreTuvyeckue YpoOBHH, TOAYPOBHH. ATOMHBIE oOpOWUTamd, s-, p-, d- DIEMEHTHI.
Oco0OeHHOCTH pachlpeiejieHUs] AJIEKTPOHOB MO OpPOUTANIIM B aTOMax JJIEMEHTOB IEPBbIX
YEeTBIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpALIHs aTOMOB.

[Tepuonnueckuii 3akoH u llepuomnueckas cucremMa XuMHYecKux sneMeHToB [l .
MenpneneeBa. CBs3b NMEpUOAUYECKOrO0 3akoHA W llepmoandecKoil CHUCTEMBI XUMHUYECKUX
sanemeHToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPUEI CTPOCHUSI ATOMOB. 3AKOHOMEPHOCTH
U3MEHEHHUSI CBOICTB XHMHUYECKUX 3JEMEHTOB M OOpa3yeMbIX HWMHU MPOCTBIX U CIIOKHBIX
BEILECTB I10 TpyNIaM U NeprogaM. 3HaueHUE NEPUOJNIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKas CBSI3b. BUABI XUMHUYECKOW CBSI3U (KOBaJICHTHAS
HETOJISIpHAs U MOJIsIpHas, MOHHAs!, MeTajuinyeckas ). Mexann3mbl 00pa3oBaHUsl KOBAJIECHTHON
XUMHUYECKON CBs3M (OOMEHHBII M JOHOPHO-aKLUENTOpHBIM). BomopogHas cBs3b.
BasleHTHOCTB. DEKTPOOTPULATENBHOCTh. CTENEeHb OKUCIICHN. VIOHBI: KATHOHBI U aHUOHBI.

BemecTtBa MOJNIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT
THIA KPUCTAJUTMYECKON PEIIETKH.

IloHaTe 0 nucnepcHbIX cucremax. MICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas
J10JIs BELIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMeHknaTypa HEOpraHu4ecKux
BEIIECTB. | €HETHYECKAs! CBA3b HEOPTAaHMYECKHUX BEIIECTB, MPUHAIEKAIINX K Pa3IUYHbIM
KJIaccam.

Xumuueckas peakuus. Knaccupukaruss XUMUYECKUX PEaKIMid B HEOPTAaHUYECKOU H
OpraHMYeCKOM XHWMHHM. 3aKOH COXpPAHEHHUs MacChl BELIECTB, 3aKOH COXPAHECHHS W
IIPEBPAILECHUS SHEPTUHU NP XUMAYECKUX PEAKLIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTHMble pEaKIUHU.
Xumuyeckoe paBHoBecHe. PaKTOPHI, BIMSAIOIIKAE HA COCTOSHUE XMMHUYECKOI'O PaBHOBECHUS.
[Tpunnun Jle [laTenbe.

Onextponutuyeckas nuccouuanusa. CuiibHbIe U cialble 35eKTponuThl. Cpeaa BOIHBIX
PacTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHAas, IIEI0YHAs.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCneprUMEHTAIBHBIE METO/Ibl U3YUEHHUS! BELIECTB U UX MPEBPALICHUM: JEMOHCTPALIUS
tabnui «[lepuoanyueckas cuctema xumudeckux nmeMmentoB [[. . MenneneeBay, usyuenue
MoOJeNied KPUCTAJUIMYECKUX PEHIETOK, HAOMIOJEHUE M ONUCAHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3okKEeHUE MEPOKCHIAa BOAOPOJAA B MPUCYTCTBUM KaTalu3aTopa,
ONPENEIICHUE Cpeapl PACTBOPOB BELIECTB C IIOMOLIBIO YHUBEPCAIBHOIO HHIHMKATOPA,



peaKknuu HOHHOTO OOMEHa), MPOBEJACHUE MPAKTHYECKOW paboThl «BiusHHME pazmTudaHBIX
(haKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKITHI.

Pacuérnrlie 3agaun.

Pacyé€Tbl 10 ypaBHEHUAM XUMHUUYECKHX PEAKLMH, B TOM YHUCJIE TEPMOXUMHYECKHUE
pacu€Thl, pacu€Thl C UCIIOIBb30BAHUEM MMOHITHUS «MACCOBAs IO BELIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilonokenne HemetaiuioB B llepuoanueckold CUCTEME XUMHUYECKUX
anementoB J[. M. MeHneneeBa U 0COOCHHOCTH CTpOEHHUS aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAIOB. AJUIOTPONHUS HEMETAIOB (Ha MpuUMepe Kuciaopojaa, cepbl, dochopa u
yriepona).

XWMHUYECKHE CBOMCTBA BXKHEUIINX HEMETALIOB (TajoOreHOB, CEphl, a3oTa, ¢ocdopa,
yriepoaa W KPEMHHsA) M HMX COEIUHEHHM (OKCHJIOB, KHCJIOPOJICOJEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCIMHECHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertamnsl. [lonoxenne metaiuioB B [lepuoanueckord CHCTEME XUMUYECKUX AJIEMEHTOB
. 1. MenaeneeBa. OcoOEHHOCTU CTPOCHHS JJIEKTPOHHBIX O0OJOYEK aTOMOB METAJIJIOB.
OO6mue ¢uszndeckue cBoricTBa MeTawoB. CIIaBbl METAUIOB. DJIEKTPOXUMHYCCKUM PST
HAIPSOKEHUM METAJIJIOB.

XUMUYECKHE CBOMCTBA BA)XHEWUINIMX METAUIOB (HATPUM, Kallvid, KaJblMi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO61ue crocoObl MoTyueHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE.

ODKCNEPUMEHTAIbHBICE METOJIbl M3YYEHMSI BEIIECTB M MX IPEBpAIlCHUM: H3yYCHUE
KOJUIEKIIMU «MeTaibl M CIUTaBbl», 00pa3lioB HEMETAUIOB, PEIICHHUE AKCIEPUMEHTATbHBIX
3a7a4, HaOJIOJICHWE U OINHUCAHWE JICMOHCTPAIIMOHHBIX U J1aOOPATOPHBIX OMBITOB
(B3auMoeiicTBHE THAPOKCUIA ATFOMUHUS C pPACTBOPAMH KUCJIOT U I1IeJI0UYEH, KAYECTBEHHbBIC
peaKIuy Ha KaTHOHBI METAJLIOB).

PacuérHbie 3a1aun.

Pacuétsl mMacchl BemiecTBa Wik 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJHOTO U3 YUYACTBYIOIIMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET TPUMECH.

XUMHUS U )KM3Hb

Ponp xmmum B oOecrnedeHHUH DKOJIOTHYECKOM, DHEPreTHYSCKOW U IHUIIEBOMH
0€30IacCHOCTH, Pa3BUTUU MeIULIMHBI. [IoHATHE O HAyYHBIX METOJAaX IMO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIUAM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO TOTyYCHUS
Ba)KHEUIIINX BEIIECTB.

YenmoBek B MUpE BEIIECTB M MaTE€PHUAIOB: BAXXHEHIIHNE CTPOUTEIIBHBIC MATEPHUAJIBI,
KOHCTPYKIIMOHHBIE MaTepuabl, KPACKH, CTEKJIO, KEpaMHUKa, MaTE€pUallbl JIsl SJICKTPOHUKH,
HaHOMAaTepUaJIbl, OpPraHUYECKUE U MUHEPAJIbHBIC YA00pEHUS.

XuMHS ¥ 30pPOBbE YEJIIOBEKA: MpaBUiIa MCMOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
IpaBmJia 0€30MacHOTO HCIIOJIB30BAaHUS IPEmapaToB OBITOBOM XUMHH B TIOBCETHEBHOM
JKU3HU.



MexnpeaMeTHbIE CBSI3H.

Peanu3zamnus MexnpeaMeTHBIX CBS3eH MPH U3yueHUHU O0IIel 1 HEOPraHUYECKON XUMUU
B 11 kiacce oCymEeCTBIISETCA 4Yepe3 HMCIOJb30BaHUME KaK OOLIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK W TIOHATHM, SBISIOIIMXCA CUCTEMHBIMU [UISl OTACJBHBIX IPEAMETOB
€CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OO1Iue ecTeCTBEHHO-HAYYHBIC MOHSATHSA: HAay4YHbIH (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaJIu3, CHUHTE3, KilacCU(UKalus, [EPUOJUYHOCTh, HAOIIOACHHUE, HKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: mMarepus, 3HEprus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
palMOAaKTUBHOCTb, MOJIEKYJIa, D3HEPreTUYeCKUd YpOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, (DM3MUYECKHE BEIWYMHBI U EAMHHUIIBI UX HM3MEpPEHUs,
CKOPOCTb.

buonorus: knetka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE TOPObL, TOJIE3HBIE HCKOMTAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus:  XMMHYECKas  MPOMBIIUICHHOCTb,  METAJUIyPTHs, HPOU3BOIACTBO

CTPOUTCIIbHBIX MaTCpUuaioB, CEIBbCKOXO03SMCTBEHHOE IIpOnU3BOACTBO, IIUImecBas
IIPOMBIINIJICHHOCTD, (bapMaI_[eBTI/ILIeCKaH IIPOMBINIJIICHHOCTDL, IMTPOU3BOACTBO KOCMCTHYCCKHX
Ipcraparos, IMPpON3BOACTBO KOHCTPYKIMOHHBIX MaTcpuaoB, QJICKTPOHHAsA

IMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTH.



[VDTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOTPAMMBI 110 XMMHWUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS O0YYarOIIMMUCS
mporpaMMm  cpemHero obmero o0pa3oBaHWS  (JIMYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHbiM).  HayuHo-meToanueckoil  OCHOBOM  Juisi  pa3pabOTKH  IUTAHUPYEMBIX
pe3yJIbTaTOB OCBOCHHUSA MPOTpaMM CpEeIHEro oO0miero oOpa3oBaHUS SBISETCS CHCTEMHO-
NEATEIBHOCTHBIN MOIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IIEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JTUYHOCTHBIX
pE3yNbTATOB OCBOCHMS IpeAMeTa «XHMHUS» Ha YpPOBHE CpPEIHEro oOLEero oOpa3oBaHUs
BBIJICTICHBI CJIEAYIOIIHNE COCTABIIAIOIIME:

OCO3HaHUE 00YYarOIIMMHUCS POCCUHCKOM IpaXkAaHCKOW MIEHTUYHOCTH — FTOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEIECIICHHIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHUI JINYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UICTOPUYECKUX TPAAUIUI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIIMXCsl pPyKOBOJICTBOBAThCSI B CBOEH JESTEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMA YCTaHOBKAMHM, IPUCYIIMMH ILIEJIOCTHOM CUCTEME XUMHUYECKOTO
oOpa3oBaHus;

HaJU4Ke MPAaBOCO3HAHUS SKOJOTUYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIH H
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUS NpeaMeTa «XHMHs» JIOCTUTAKOTCS B €IUHCTBE
yu4eOHOM M BOCHUTATEIBHOM JAESITENbHOCTH B COOTBETCTBUM C TI'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMU W HJA€aJaMU POCCHUMCKOTrO
IPaKJAHCKOTO O0IIecTBa, MPUHIATHIMA B OOLIECTBE HOPMAamMu W MpaBUJIaMU IOBEICHUS,
CHOCOOCTBYIOLUIMMH  TpOlLlECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHSL U HPABCTBEHHOI'O
CTaHOBJICHUS INYHOCTH 00YyYaIOLTUXCS.

JIn4HOCTHBIE pEe3yNbTATHI OCBOCHHSI npeaMeTa «Xumus» OTPAKAIOT
c(OpPMHUPOBAHHOCTH OMbITA TO3HABATEIBHON U MPAKTUYECKON JAESITEIBHOCTH O0YHAIOIINXCS
0 peaju3aliy NPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM UKCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUsl OOYYaIOUMMHUCS CBOMX KOHCTUTYLMOHHBIX TIpaB U OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

IPEICTaBICHUS O COLMAIbHBIX HOPMAaX W MPaBUJIAX MEXIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENbHOCTH TNPU CO3/aHUU Y4eOHBIX
MPOEKTOB, PEUICHHH Y4YeOHBIX M I[O3HABATENbHBIX 3a/1ad, BBIIOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAThb M TPUHUMAaTh MOTHBBI, HAMEPEHHS], JIOTUKY M apryMEHTHI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB yUeOHOU NESTENbHOCTH;



2) MaTPpHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOIO OTHOUIEHUS! K MCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTECYECTBEHHOMU
XUMUH;

yBaXKEHUsI K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTUKEHUSI HAYKU €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOIIOACHUH,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSSHHOTO TPyAa YYEHBIX U IPAKTUKOB;

UHTEpECca U I03HABATEIbHBIX MOTHBOB B IIOJYYEHUM U TMOCIEAYIOUNIEM aHAJIN3E
uH(pOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

CHOCOOHOCTH OLIEHUMBAaTh CHUTYallMH, CBA3aHHbIE C XHMHYECKHUMH SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHUPYSACh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH,;

TOTOBHOCTH OLIEHUBATHh CBOE MOBEJAECHUE W IMOCTYNKHA CBOMX TOBAPUUIEH C TMO3HMILIMMA
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX OCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

HNOHMMaHUsl LEHHOCTEN 3I0pOBOro M 0e30macHOro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOJroicHus MpaBuil 0€30MacHOr0 OOpalleHus C BEleCTBaMU B ObITY, TOBCETHEBHOM
KU3HU U B TPYJIOBOH I€STEIIBHOCTH;

HNOHMMaHUsl IIEHHOCTH MpaBWJI HWHAMBHUIYAJIBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
IIOBEJCHUS B CUTYyaLUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JHOIEH;

OCO3HaHUs MOCIEACTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOIoJs,
HAapKOTUKOB, KypEeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4YEOHO-UCCIIEOBATEIbCKON JI€ATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAaHOBKM HAa AaKTMBHOE YYacTHE B pEUICHUU NPAKTUYECKUX 3a/7a4 COLMAIBbHON
HaIPaBJIEHHOCTH (B paMKaxX CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHUIO MPOQECCUil pa3InyHOroO poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHHUS TPEAMETHBIX 3HAaHUU 110 XHUMHH;

YBaXKEHHUS K TPYLY, JIOJAM TPyAa U pe3ysbTaTaM TPYIOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIIbHOW TPAEKTOPUU OOpa30BaHMS,
Oynymieit mpodeccun U peaau3aluu  COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C  Y4€TOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUM, UHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMSA

HKOJIOTMYECKH  I€JIeCOO0pPa3HOro  OTHOUIEHHMsSI K TNPUPOAE, KaK  HCTOYHHKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl  TJIOOAIBHOTO  XapakTepa  AKOJOTMYECKUX  NpoOieM,  BIHSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUSI HEOOXOIMMOCTH MCIOJb30BaHUS JOCTI)KEHUH XUMHUHM JJI  PEIICHUs
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BaHNUS;



AKTUBHOI'O HENIPUATHS NEUCTBUN, IPUHOCAIIMX BPEA OKPYXKAIOIIEW MPUPOIHON Cpene,
YMEHHUS IIPOTHO3UPOBATh HEOJIaronpusTHbIC JKOJIOTHYECKHUE IIOCJIEICTBUSA
OpEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJW4Usl PA3BUTOr0 3KOJOTMYECKOTO MBIIUIEHUS, HKOJOTHUYECKON KYyJIbTYpHI, OIbITA
NEATEIIBHOCTH DKOJOTMYECKOM HANPABICHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTHCSI HMHU B
MO3HABATENbHON, KOMMYHHUKATHBHOW M COLMAIbHOW MPaKTUKE, CIIOCOOHOCTH U YMEHUs
aKTUBHO MPOTUBOCTOSATH UJCOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIIECTBEHHOU MPAKTHKU;

MMOHUMAaHUs CIEUU(PUKA XUMHUHU KaK HAyKH, OCO3HAaHHs €€ poiau B (POPMUPOBAHHUU
pallMOHANIBHOIO HAYYHOTO MBIIUICHHS, CO3/IaHUM LEJOCTHOIO TMpEACTaBICHUS 00
OKPYKAIOIIEM MHUPE KAaK O E€IWHCTBE MPUPOABI U YEIOBEKAa, B IO3HAHUHM MPHUPOIHBIX
3aKOHOMEPHOCTEMN U pelIeHuU Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHU JJIsi COBPEMEHHOM IUBUIIM3AIUU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMH HOBOW 0a3bl MaTepuaIbHOM
KyJbTYpbl, pEHICHUH TJ00aJdbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS UEJIOBEUECTBA —
CBIPBEBOM, JHEPreTUYECKOM, NHILEBOM M 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, 00ECIIEUEHUH YCIOBUN YCIIEIIHOTO TPyAa U IKOJIOTHYECKH KOM(POPTHOMN KU3HU
Ka)K10T0 4YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: I[OHMMAaHUA CYIIHOCTH METOAOB IIO3HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS
JUIA aHallu3a M OOBSCHEHUS SIBICHUN OKPYXKAIOLIEro MHUpa W TMPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUs JellaTh 00OCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS Ul PEIICHUS
po0JieM B peasibHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpEeCca K NO3HAHMIO U UCCIIE0BATENBCKOMN AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJyYCHHMIO HOBBIX 3HAHMM II0 XUMHHM B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCGHHOCTSM Tpyda B pa3NuYHBIX cdepax mnpodheccHoHaTHLHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie Pe3yJbTaThl OCBOCHUS Y4€OHOTrO TpenMera «XuMHUsS» Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIFOYAIOT:

3HAYUMBIE JJI1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXIUCIUIUIMHAPHBIC
(MexTpeMeTHbIC) OOIIEeHAyYHBIE MTOHSATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa U cneruduKy METOJO0B MO3HAHMSI, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEIIIECTBO, DHEPIHs, SBJICHHUE, MPOIECC, CUCTeMa, HAy4HbIH (aKT, MPUHIUI, TUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBaHNE, HAOIIOeHNE, N3MEPEHNE, IKCIIEPUMEHT U
IpyTHe);

YHUBEpCAJIbHBICE  y4eOHBbIE  JeWCTBUS  (TIO3HABATEIbHbIE, KOMMYHUKATHBHBIC,
peryJaTHBHBIE), oOecreunBaromye GopMUpoBaHUE (DPYHKIMOHAJIBHOW TPAMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJarouXcs;

CIIOCOOHOCTh ~ OOY4YaloIIMXCSl  HMCIOJIb30BAaTh OCBOEHHBIE  MEXIUCHUILUIMHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEpCAJIbHbIC YYCOHBIC JICUCTBUSA B IO3HABATEIILHOW W
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJEHHWE YHUBEPCAIbHBIMH YYEOHBIMU
MMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JICHCTBUSMU.

OBJajieHUe YHHBEPCAJbLHBIMHM Y4eOHBIMH MO3HABATEIbLHBIMH JeHCTBUSIMMU:

1) 6a30Bble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POpMYJIMPOBaTh M aKTyaJu3HpPOBaTh IMPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIpENENATh LETN NeATeTLHOCTH, 33JaBas MapaMeTpbl U KPUTEPHH WX IOCTIKCHUS,
COOTHOCHTH PE3yJIbTaThl ICITCIHLHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh MIPH OCBOSCHUM 3HAHMK MPHEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHble TMPU3HAKK TIOHATHH W YCTaHABIWBAaTh HX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MMOHATHS TSI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAaHWS W KPUTEPUHU IS KiIacCU(UKAIIMU BEMIECTB M XHUMHYCCKHUX
pEaKLnil;

yCTaHABJIMBATh MPUYNHHO-CJICACTBCHHBIC CBS3H MEXy U3y9acMbIMU SBJICHUSIMU,

CTPOHTH JIOTHYECKHE pacCyXJeHus (MHIYKTHBHBIC, JCAYKTHUBHBIC, IO aHAJOTHH),
BBISIBIIATh ~ 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTPUBACMBIX  SIBJICHUSX,
(hOpMYITUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

IPUMCHSTh B TMPOIECCe IIO3HAHUSA, MCIONB3yEeMble B XHMHH CHUMBOJHUYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPa30BHIBATh MOCIBHBIC NPEACTABICHUS — XUMHYECKHH 3HAK
(cumBOJI) DJIeMEHTa, XUMHUYecKas (opMmysia, YpaBHCHHE XUMHUYECKON pEaKIuu — IpHU
peIIeHNM y4eOHBIX TO3HABAaTEIbHBIX M TPAKTHYCCKUX 3a/lad, MPUMCHATh Ha3BaHHBIC
MOJICITbHBIC TIPEICTABIICHUS JIJIsl BBISBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEICCTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBbIe HcCIeA0BATEILCKIE NeiiCTBUS:

BJIaJICTh OCHOBAMH METOJI0B HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA,

dbopMynMpoBaTh MEIW W 3a7a4d HCCICJOBAHUS, HCIOJIB30BaTh IIOCTABJICHHBIC W
CaMOCTOSTENILHO C(OPMYyJIUpPOBAaHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA TO3HAHUSA H
OCHOBBI ISl (DOPMHUPOBAHMS THUIIOTE3Bl IO MPOBEPKE IPABHIBHOCTH BBICKA3BIBACMBIX
CYKJICHUH;

BJIQJICTh HABBIKAMH CAaMOCTOSITEIBHOTO TUTAHWPOBAHUS WM TPOBEICHUS YUCHUUYCCKUX
OKCIICPUMEHTOB,  COBEPIICHCTBOBATH YMEHHMS HaOIIOgaTh 3a  XOJOM  TIpoIlecca,
CaMOCTOSTEIILHO TPOTHO3UPOBATH €0 pe3yibTaT, PopMyIHpoBaTh 0OOOIICHHS] W BBIBOJIBI
OTHOCUTEJIFHO JOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIEAOBAHUS, COCTABISATH OOOCHOBAHHBIM
OTUYET O MPOJICIAHHON padoTe;



mpuoOpeTaTh OMBIT YYCHUYECKOW HCCIENOBATEILCKOW W TPOSKTHOW NEATEeITbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHHUs
NPaKTUYECKUX 3314, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) paboTa ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3NUYHBIX HMCTOYHHMKAX HHMopManuu (HaAydHO-TIOMYJISpHAS
JUTEpATypa XUMHUYECKOTO COAEP)KaHMs, CHpaBOYHbIE MocoOus, pecypcsl HHTepHeTra),
aHaIM3UpOoBaTh MHGOPMAIMIO PA3JIMYHBIX BUAOB U (POPM MpENCTaBICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aMpPOChl U NMPUMEHATHh Pa3IM4YHbIE METOJbI MPHU MOUCKE U OTOOpe
uH(pOpMali, HEOOXOAUMOM /JIsl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO TUTIA;

MPUOOPETATh OMBIT UCIOIb30BAHMS HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIMA
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMYy TMpeAcTaBiICHUs HHGOPMALIUH
(cxemsl, rpauKy, TUarpamMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KadyeCcTBE CpEACTBA MpU padOTe € XHUMHYECKOU
nHpopMaIuen: NPUMEHATh MEXKIpPEIMETHbIC ((PU3UUYECKUE M MAaTeMaTUYECKHE) 3HAKU U
CUMBOJIBI, (hOpMYIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eICTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMOWl TeMbl B XOAE Juajora W/wiH
JIUCKYCCHUH, BBICKa3bIBaTh WJEH, (OPMYyJIHUPOBATh CBOU MPEMAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJIBTATOB IT03HABATEIBHON 1E€ATEIbHOCTH, OJyYECHHBIX
CaMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBINOJHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB,
pean3anuy y4eOHOro mpoekrta u (GOopMyJIHpOBaTh BBIBOABI MO pe3yibTaTaM NMPOBEAEHHBIX
UCCIIEIOBaHMM MyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYXK/I€HUSI U OOMEHa MHEHUSMHU.

OByajieHUe YHMBEPCAJbLHBIMM PeryJIsiTABHBIMH J1eHCTBUSIMU:

CaMOCTOSTENbHO MJIAHUPOBATHh U OCYIIECTBIISATH CBOKO MMO3HABATENbHYIO AESTEIBHOCTD,
onpenenss e€ ey U 3a7a4, KOHTPOJIMPOBATh U IO MEPE HEOOXOUMOCTH KOPPEKTUPOBATh
npengaraéMblii anropuT™M JCHCTBUM TNMPH BBINOJIHEHWH Y4YEOHBIX M HCCIEI0BATEIbCKUX
3a/1a4, BeIOMpaTh Hanbosiee 3PGEeKTUBHBIN CIOCO0 UX PEHIEHUs ¢ YIETOM MOTyUYeHUS] HOBBIX
3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKLUSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEW [EATEIbHOCTM Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmMeTtHble pe3yabTaThl OCBOEHUS Kypca « OpraHuuecKkas XuMUsh» OTPa)KaroT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUM O XHUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KApTHUHBI MHUPA, POJU XMMHHM B TIO3HAHWUU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIJIEHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOMN ISt
pelIeHUs] MPAKTHUYECKUX 3a/lad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHMM, KOTOpPAass BKIKOYAET: OCHOBOIIOJArarollye
NOHATUS (XMMHYECKUM DJIEMEHT, aToM, DJJEKTpOHHas 000Jouka aToma, MOJIEKyJa,
BaJICHTHOCTb, JJEKTPOOTPHUIATEIIBHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas dopmyna
(pa3BépHyTass U COKpamiéHHas), MOJb, MOJIApPHAs Macca, MOJISPHBIA OO0OBEM, YTIEepOIHBIN
ckeneT, (yHKIMOHANbHAS TPYIIa, pajuKajl, U30MEpHUs, W30MEpbl, TOMOJOTUYECKHA PsJI,
TOMOJIOTH, YIJIEBOAOPO/AbI, KUCIOPOI U a30TCOAEPKAIIUE COCTUHEHUSA, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIC COCAMHEHMS); TECOPUU U 3aKOHBI (Teopus
CTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3akoH cOXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUMN SI3bIK XUMHH; MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIHUE B
OCHOBE MOHUMAaHUS MIPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SBJICHUHN, (PAKTOIOTUUECKUE
CBEJICHUS O CBOICTBax, COCTaBe, MOJIYYCHHH W O€30MaCHOM MCIOJIb30BAHUM BAKHEHIIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKON JIEATEIbHOCTH YEIOBEKA;

c(hOPMUPOBAHHOCTh ~ YMEHHMM  BBISBIISAITb  XapaKTepHbIE  TPU3HAKUA  TOHSITHH,
YCTaHABIIMBATh UX B3aMMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHUS MPHU ONMMCAHUHU
COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCTNHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN HUCIIOIH30BATh XUMUUYECKYIO CUMBOJIUKY ISl COCTABJICHHUSI
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamEHHON) (opMysl OpraHUYECKUX
BEIIECTB M YPAaBHEHUM XUMHYECKMX pEaKIUW, W3rOTaBIMBAaTh MOJEIU MOJIEKYJ
OPraHWYECKUX BEIIECTB 11 WJUIIOCTPAMA WX XHUMHUYECKOTO W MPOCTPAHCTBEHHOIO
CTPOCHHUS;

chOPMHPOBAHHOCTh ~ YMEHHUM  yCTaHABJIMBATh  TMPUHAUIC)KHOCTh  HM3YyUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABY U CTPOCHUIO K OMpENeNEHHOMY KJacCy/Tpyrime
COEMHECHUN (YrieBoaopo/sl, KHCJIOPOJT 151 a30TCOZIepKAIINE COCJIMHEHUA,
BBICOKOMOJICKYJIIPHbIC ~ COCAMHEHHUs), JaBaTb WM Ha3BaHUS [0 CUCTEMaTHYECKOU
HoMmenkinatype (IUPAC), a Takxke NpUBOAUTh TPUBHAIbHBIE HA3BAaHUS OTIEIbHBIX
OpraHUYEeCKUX BEUIECTB (ITWIJICH, NMPOMWICH, alleTUJIeH, dTHICHIJINKOJb, TIUIEPUH, (PeHOo,
dbopmanblieTu1, aleTanblerul, MYypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs
KHUCJIOTa, CTEApUHOBAs KUCJIOTA, TVIF0K03a, GPYKTO3a, Kpaxmal, eJITi0JI03a, TJIUIMH);

c(hOPMUPOBAHHOCTh YMEHUSI ONMPEACIISTh BUIbI XUMUUYECKOW CBSI3M B OPTraHUYECKUX
COeIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJOKEHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX
BemecTB A. M. Bytneposa njist 00bICHEHHsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh COCTAB, CTPOCHHUE, (PUIHYECKUE U
XMMHUYECKUE CBOWCTBA THUIIMYHBIX MPEICTABUTENEN PA3JIMYHBIX KIIACCOB OPraHUYECKUX
BeIeCTB (METaH, dTaH, dTWICH, MPOIMWIEH, aleTuieH, Oyraauen-1,3, metmiOyraauen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJICHTJIMKOJIb, TIIUIEPUH, (PEHOI, alleTalbAeT 11, MypaBbUHAS U



YKCYCHasi ~KHUCIIOTBI, TJIFOKO3a, KpaXxmas, IeJUII0J03a, AaMUHOYKCYCHas KHCJOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HHMHU YPABHEHUSAMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaThb HCTOYHUKU YIJIEBOJIOPOJIHOTO CHIPHS
(HeTb, IPUPOIHBINA Ta3, Yyroib), CIOCOOBl MX MEPEPadOTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB NEPepadOTKY;

c(hOPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUMCICHUS MO XWMUYECKUM YPaBHEHUSAM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WIIM MPOJYKTa PEAKIIMU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB UM IIPOYKTOB PEaKIIUN);

c(hOPMHPOBAHHOCTh YMEHUW BIIAJIETh CHCTEMOW 3HAHWKA OO0 OCHOBHBIX METOZaX
HAay4YHOTO TO3HAHMS, HMCIOJIB3YEMBIX B XUMHUHM MPU HU3YUYCHUHU BEIIECTB U XUMHUUYECKUX
ABJICHUM (HAOJIOJEHUE, U3MEpPEHUEe, DOKCIEPUMEHT, MOJCIUPOBAHUE), UCIOJIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHUS Uil NPHUHATUSA PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh TIpaBUiia MOJIH30BAHUS XUMUYECKOW MOCYI0i
u JabopaTOpHBIM O0OpYJAOBAaHHEM, a TakKKe IMpaBWwiIa OOpaIlleHUs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSMH 10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TUJIAHUPOBATH M BBIMOJIHATH XUMHUUYECKHM SKCIIEPUMEHT
(IpeBpalieHus OpraHUYeCKUX BEIIECTB NMPU HArpEeBaHUU, MOJYUYCHUE STHICHA U U3YUYCHUE
€ro CBOMCTB, KaUECTBEHHBIC PEAKIIMU OPTraHUYECKUX BEIIECTB, JIeHATypalus OEIKOB Mpu
HarpeBaHWM, I[BETHbIC pEAKIMM OCJIKOB) B COOTBETCTBHM C TMpaBWIAMU TEXHUKHU
0e30macHOCTH MpU OOpallleHud C BellecTBaMH U J1abOpaToOpHBIM 00OpYAOBaHHUEM,
MPEACTABISATh PE3YJIbTAaThl XHUMHYECKOTO JKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUUN
COOTBETCTBYIOIIMX peakiuii U GOopMyIHpPOBaTh BHIBOJIbI HA OCHOBE ITHUX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMI KPUTUUYECKU aHATU3UPOBATh XUMUYECKYIO UH(OPMAIIHUIO,
MOJIy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpeacTBa maccoBo uH(popMmanuu, WHTEpHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COONIOJATh MpaBUa HKOJOTHUECKH 1eJIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYJIOBOM NESITEIBHOCTH B LIEJISAX COXPAHEHUS] CBOETO 37I0POBbSl U
OKpYXalIed MPUPOTHOM CpeAbl, OCO3HABaTh OMACHOCTh BO3JICUCTBUSI HaA KUBBIC
OpPraHU3Mbl OIPEACIEHHBIX OPraHMYECKHUX BEIIECTB, MOHMMAas CMbICH mokazarens [IJIK,
MOSICHATh Ha TMpUMEpax CrnocoObl YMEHBIICHHS U TMPEJOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIENBIX W CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh peibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMU4ecKux GopMyL.

11 KITACC

[IpeameTHbie pe3yabTaThl OCBOEHUSI Kypca «OOmas M HEOpraHuuecKas XUMUs
OTPAKAIOT:



c(hOPMHUPOBAHHOCTh TMPEJCTABICHUI: O XWMHUYECKOW COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KApTHUHBI MHUPA, POJU XMMHHM B TIO3HAHWUU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIUICHUSI U KYJBTYPhl JUYHOCTH, €€ (PYyHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOMN IS
pelieHns MPaKTUYSCKUX 3aJad W HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOPAs BKIIOYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHBIE OpOUTAIN aTOMOB,
MOH, MOJICKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIEGHTHOCTD, JIEKTPOOTPHUIIATEILHOCTD, CTEIICHD
OKHCJICHUs, XUMUYecKas CBs3b (KOBaJCHTHAs, WOHHAs, METaJUTMYecKas, BOJIOPOJHAs),
KPUCTAJUIMYECKAs PpEIIETKA, THUIIBI XWUMHYECKUX PEAKIUW, PaCTBOpP, SJIEKTPOIUTHI,
HEJJICKTPOJIUTHI,  AJECKTPOJMTUYECKAsd  JUCCOLMALNS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHUYECKOM pEaKIMu, XHMHYECKOE PABHOBECHE), TEOPHUU M 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOW AucCCOMauu, nepuoanyeckuii 3akoH [[. M. MeHnpeneeBa, 3akoH
COXPaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU PU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN S3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBJICHHM,
(dakToIOTHYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IMOJy4eHUH U Oe30macHOM
WCIIOJIb30BAaHUM BAKHEUIIUX HEOPraHUYECKUX BEIIECTB B OBITY W IPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh ~ YMEHHUH  BBISBIATH  XapaKTEpHblE  MPU3HAKK  TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOLINE MOHATHS IIPU OIUCAHUU
HEOPraHMYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN HUCIIOIH30BATh XUMUUYECKYIO CUMBOJIUKY ISl COCTABJICHHUSI
(dhopMyJ1 BElIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUMA, CUCTEMATHUYECKYyI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHble Ha3BaHMs OTIEIbHBIX HEOPraHWYECKHUX BEIIECTB (yrapHbIM ras,
YIJIEKUCIIBIM Ta3, aMMHAaK, Tali€Has U3BECTh, HETAIIEHAs] U3BECTh, IIMTHEBAS COJIA, TUPUT U
Apyrue);

c(hOPMHUPOBAHHOCTh YMEHHUH OMNPEAENATh BaJCHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHUSIX PA3JIUYHOIO COCTaBa, BUJ XWMHUYECKON CBSI3U
(KoBaJIeHTHasi,  MOHHAs, MeTAaJUIMYecKas, BOJAOpPOAHAs) B  COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIleCTBA (aTOMHAs, MOJICKYJIApHAs, MOHHAs,
METAJJINYECKas ), XapaKTEP CPeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHUW YyCTaHABIMBAaTh MPUHAJICKHOCTh HEOPTaHUYECKUX
BEIIIECTB MO UX COCTaBY K OMNpeeIEHHOMY Kiaccy/TpyIie coeMHEeHUu! (ITPOCThIe BEIeCTBa
— METaJUTbl 1 HEMETAJLTBI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH );

c(hOpPMHUPOBAHHOCTh YMEHHUH pPACKPBIBATh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa u JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIONIYI0, OOBICHUTEIBHYIO W
MIPOTHOCTUYECKYIO (DYHKIINH;

chOpPMHUPOBAHHOCTh YMEHHUW XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 31eMeHTOB 1—4 nepuonoB lleproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
H. W. MenneneeBa, UCHONB3YyS TMOHATUA «S-, P-, d-DJIEKTPOHHBIE OpOUTAINY,
«QHEPTEeTUUECKUE YPOBHMU», OOBSICHATHh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX



AJIEMEHTOB M KX COEAMHEHHWH 10 nepuoaam M rpynnaMm llepuoanyeckor CHCTEMBI
xumMudeckux snemenToB . 1. Menneneena;

c()OPMUPOBAHHOCTb YMEHHUH XapaKTepu30BaTh (ONMCHIBATh) OOIIKME XHMHUYECKHE
CBOMCTBAa HEOPIaHMYECKUX BELIECTB PA3JIMUHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHUE
TEHETUYECKOM CBA3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMH C NOMOIIBIO YPaBHEHHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

c(OpPMUPOBAHHOCTh YMEHHUSI KIIACCU(PUIIMPOBATHE XUMUUECKHE PEAKIIUH IO PAITUYHBIM
Opu3HaKaM (YUCIIy M COCTaBYy PpEarupyrolluX BELIECTB, TEIUIOBOMY 3((EKTy peakluu,
U3MEHEHUIO CTENEHEW OKHUCIIEHUS DJIEMEHTOB, OOpaTUMOCTM pEaKLUMH, YYacTHIO
KaTajau3aropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTABIATH YpPAaBHEHHUS pEAKIHMA pa3IMYHBIX THIIOB,
IOJIHBIE U COKpAaUIEHHbIE YpaBHEHHUS PEaKlIMi MOHHOrO OOMEHA, YUUThIBAasl YCJIOBHUS, IIPU
KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA,

c()OPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKLUHU, MOATBEPKIAIOIINE KaueCTBEHHBIM
COCTaB pPAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, PACMO3HABATh ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

c(OpPMHUPOBAHHOCTb YMEHHU pacKpbIBaTh CYILIIHOCTb OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJbHBIX PEAKIMI TOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajlaHca ATHX
peaKuuu;

c(hOpMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peaKlnu
OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMELIECHUS XUMHUUECKOIO PaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3jaeicTBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHYECKUE IMPOLIECCHI, JEXKAIIUE B
OCHOBE TPOMBIIUIEHHOTO  IIOJYyYEHUS CEpPHOM  KHCIJIOTBI, AaMMHAKa, a  TaKKe
c(OPMHUPOBAHHOCTh MPEJACTAaBICHUN 00 OOMIMX HAYYHBIX NPHUHIMNAX M SKOJOTUYECKUX
npobsieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAHUEM IOHATHUS
«MaccoBasi JI0Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHWW Ta30B NPH XMUMHYECKUX
peaklMsX, Macchl BEIIECTBA WK 00bEMA ra3oB MO H3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOIO M3 YYACTBYIOIIMX B PEAKUMU BEUIECTB, TEIUIOBOrO 3¢ dexTa
peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacCChl BELIECTB, IPEBPALCHUS U COXPAHECHMS
DHEPI'UH;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh MTpaBUiia MOJIb30BaHUS XUMHUYECKON MOCYI0U
U J1abopaTOpHBIM OOOpPYAOBaHMEM, a TaKXe TMpaBWia OOpallleHus C BEIIeCTBAMU B
COOTBETCTBUH C MHCTPYKLHUSAMH IO BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TIJIAHUPOBATH M BBIMOIHATH XUMHUUYECKHH IKCIIEPUMEHT
(pa3noxeHue mnepokcHaa BOAOPOJAa B NPUCYTCTBUM KaTajlu3aTopa, ONPENEICHUE CPE.bl
pPacTBOPOB BEUIECTB C ITOMOIIBIO YHHMBEPCAJIbHOIO WHAMKATOPA, BIHMSHUE Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTb XMMHYECKOW peakluu, peaklud HOHHOTO OOMEHa, KauyeCTBEHHBIE
peaknuu Ha cyiabdar-, kapOoHAT- W XJIOPUA-aHWOHBI, HA KATHOH aMMOHHS, pEIICHUE
AKCIEPUMEHTANIBHBIX 3a/ad no temaM «Mertamb»y U «HeMmerannbsl») B COOTBETCTBHHM C
MpaBUjaMu TEXHUKM O€30MacHOCTH NpHU OOpallleHUH C BElIecTBaMU W J1abOpaTOpHBIM



00OpyIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUUECKOI0 SKCIIEpUMEHTa B (popme 3amucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid U (POpMyIMpOBaTh BBIBOJABI HAa OCHOBE STHUX
pE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHUUYECKU aHAIM3UPOBATh XUMUYECKYIO MH(OpMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpEICTBa MaccOBOW KOMMYHuKaiuu, MHTepHeT u
JPYTHX);

c(hOPMHUPOBAHHOCTh yYMEHHUH COOJIOJIaTh MpaBUja IKOJOTHMYECKH IEJIecO00pa3HOro
NOBEACHUS B OBITY U TPYAOBOW JAEITEIBHOCTU B LEISAX COXPAHEHHUS CBOETO 3J0POBBS U
OKpYXalollled MPUPOJHOM Cpeibl, OCO3HaBaTh OMACHOCTb BO3JEHCTBHUS Ha IKUBbBIC
OpraHMU3Mbl OMNpPEACNEHHBIX BEIIEeCTB, MOHMMAas cmbica mokaszarens I[IJIK, mosicusaTh Ha
npuMepax CIocOObl yMEHBIIEHUS W TPEJOTBPAIICHHS WX BpPEIHOTO BO3ACWUCTBUSA Ha
OpraHu3M YeJIOBEKa;

JUTsl 00YYaIOIUXCSl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37]0POBbSI: YMEHUE TPUMEHSTh
3HaHHA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBICHUI;,

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaromMXCsS: YMEHHE HCHOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.

KPUTEPUU OUEHUBAHUSA NPEIMETHBIX PE3YJBTATOB
[Ipu olieHKe Y4YEOHBIX JOCTHMIKEHUN YyYalIuXcsl TNPUMEHSETCS KpHUTepuaibHas

CHCTEMa OLICHUBAHMS 110 MATHOAUIPHOM IIKaje (0OTMETKA «1» He CTaBUTCS):
Kpurtepuu o11leHKH YCTHOTO OTBETA
OT1MmeTKa «5» CTaBUTCS, €CIIN:

® OTBET MOJIHBIM U NPAaBUWIbHBIN HA OCHOBAaHWH U3YYECHHBIX TEOPHIL;

e MaTepual U3JIOKEH B JIOTUUYECKOW MOCIIEN0BATEbHOCTH, JTUTEPATYPHBIM S3bIKOM;

® OTBET CAMOCTOSITCIbHBIM.

OtmeTKka «4» CTaBUTCH, €CIIU;

® OTBET NOJIHBIM U NTPAaBWIbHBIA HA CHOBAHWN U3yYEHHBIX TEOPUH;

e MaTepual M3JIOKEH B OIPEICICHHON JIOTHYECKON ITOCIEN0BATEILHOCTH, PU 3TOM
JOMYIICHBI JBE-TPH HECYIIECTBEHHBIC OINMMOKW, HCIpaBJICHHBIC IO TPeOOBAHUIO
YUYUTEIA.

OtrmMmeTka «3» cTaBUTCS, €CIIN:

® OTBET MOJIHBIN, HO MIPU ITOM JIONYIIIEHA CYIIECTBEHHAs OIINUOKa;

® UJIM OTBET HEIOJHbBIN, HECBSI3HBIN.
OTMmeTKa «2» CTaBUTCS, €CIIN:

e Mpu OTBETE OOHAPYKEHO HEMOHUMAHHE YYallUMCS COJEp)KaHUs Y4yeOHOro
Marepuana;

® WU JIONMYIIEHBI CYIIECTBEHHBIE OMIMOKHU, KOTOPHIC yUAITUICS HE MOXKET UCIIPABUTH
[P HABOJAIIMX BOIIPOCAX YUHUTEINS;

e 10O MPU OTCYTCTBUU OTBETA.

OuneHka IKCNePUMEHTAIbHbIX YMEHHH



OreHKa CTaBUTCS HA OCHOBAHWUW HAOJIOIEHUS 32 YUAITUMUCS B XOJI€ BBHITIOJHEHUS
MPaKTUYECKON PabOThI ¥ MMCHEMEHHOTO OTYETa 3a padoTy.

OTMeTKa «5)» CTaBUTCS, €CIIH:

e paboTa BBHINOJIHEHA TMOJIHOCTBIO U 0€3 OIMOOK, C/ICIaHbl MIPaBUIIbHbIC HAOIIOACHUS
Y BBIBOJIBI,

® DOKCIEPUMEHT OCYIIECTBIICH IO TUTAHY C yU4E€TOM TpeOOBaHUN TEXHUKN OE30MMaCHOCTH
Y TIpaBUJI pabOTHI C BEMIECTBAMU U 000PYI0BAHUEM;

® TMPOSBJICHbI OPraHU3AIMOHHO - TPYJOBBIC YMEHHS, IMOACPKUBAIOTCS YHUCTOTA U
MOPsIIOK Ha paboueM MecCTe, FKOHOMHO MCIOJIb3YIOTCS PEaKTHUBBI.

OTtmeTKa «4» CTaBUTCS, €CIIN:

e paboTa BBHIMOJHEHA TPABWIHHO, CACIIAHBI MPABHIbHBIC HAOTIOACHUS M BBIBOJIBI, HO
IIPU 3TOM DKCIIEPUMEHT MPOBECH HE MOJHOCTHIO;

® WM JIONYIICHBI HECYIIECTBEHHbIE OIMMOKM B paboTe C BemleCTBaMH U
000pyTIOBaHUEM.

OtrmMeTKka «3» CTaBUTCS, €CIIN:

e paboTa BEITIOJIHCHA MTPABUILHO HE MEHEE, YEM HAIIOJIOBUHY,

® WM JOMYIICHA CYIICCTBEHHas OIMOKa B XOJE JKCIIEPUMEHTa, B OOBSICHCHHUH, B
odopMIIeHUH pabOThI, B COOJIIOICHUH MPABMII TEXHUKH OE30IMaCHOCTH IIPH pabdoTe ¢
BEIIIECTBAMH W 000PYI0BAaHUEM, KOTOPAs HCTIPABIIICTCS 110 TPEOOBAHUIO YIUTEIS.

OTrMeTKa «2» CTaBUTCS, €CIIN:

e JlomymieHbl JiB€ (U 0oJyiee) CYIIECTBEHHBIE OIIMOKM B XOJI€ SKCIEPUMEHTa, B
o0bsicHeHUH, B odopMieHHH paboThl, B COOJIOJCHUH TMPABWI TEXHUKH
0€30I1aCHOCTH, KOTOPBIC YYalluics HE MOXKET HMCIPABUTH Ja)ke IO TpeOOBAHHIO
YAUTEIIS;

e paboTa He BHINOJHEHA, Y YYaIIerocs OTCYTCTBYET dKCTICPUMECHTAIBHBIC YMCHHUS.

OuneHka yMeHHil peliaTh pacyeTHbIE 3a1a41

OTmeTKa «5» CTaBHUTCS, €CIM B JIOTHUYECKOM PAaCCYKICHUU W PEIICHUU HET
oImuOOK, 3aj1a4a penieHa palroHaIbHBIM CIIOCOO0M;

OTmeTKa «4» CTaBHUTCS, €CIM B JIOTHUYECKOM PAaCCYKICHUU W PEIICHUU HET
CYIIIECTBEHHBIX OIMOOK, HO 3aja4ya pelieHa HeparmoHaIbHBIM CIIOCOOOM, MITH JIOITYIIIEHO He
0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OT1MeTKa «3» CTaBUTCS, €CIU B JIOTUYECKOM PACCYKJIECHWH HET CYIIECTBEHHBIX
OIMOOK, HO JIOMYIIEHA CYIIECTBEHHAS ONTMOKA B MAaTEMAaTHYECKHUX pacueTax.

OTMeTKa «2» CTAaBUTCA, €CITM MMEIOTCS CYIIECTBEHHBIC OIMIMOKH B JIOTUYECKOM
PACCYXKJICHUHU U B PEIICHHUH; OTCYTCTBYET OTBET Ha 3aJlaHue.

OuneHka NUCbMEHHBIX KOHTPOJILHBIX padoT

OTrmeTrka «5» CTaBUTCS, €CJIU: OTBET IIOJHBIM W MPABWIbHBIM, BO3MOXKHA

HECyIlleCTBEHHAas OLIMOKa.



OT1MmeTKa «4» CTaBHUTCS, €CIU: OTBET HEIMOJHBIA WIH JOMYIIEHO HE 0ojiee NBYX
HECYIIECTBEHHBIX
OIHOOK.
Otrmerka «3» cTaBUTCS, €clid: pabdoTa BBHINOJIHEHA HE MEHEE YeM HaIlOJIOBHHY,
JIOTTyIIE€HA OJTHA CYIIECTBEHHAs OIIMOKA U IIPU 3TOM JBE-TPU HECYIIECTBEHHBIE.
OTMeTKa «2)» CTaBUTCS, €CIU: paboTa BHINOJHEHA MEHBIIE, YeM HAIOJIOBUHY WUITU
COJICPKUT HECKOJIBPKO CYIIECTBEHHBIX OMMOOK, TH00 paboTa HE BHITIOTHEHA.
[Ipun oneHKe BBIMOIHEHUS MHUCHMEHHOW KOHTPOJBHOW pabOThl HEOOXOIMMO
YYHUTHIBATh TPEOOBAHUS €AMHOTO OPPOorpaduuecKoro pekuma.
OuneHka TecTOBbIX PadoT
TecTbl, cocTosimMe U3 MOATH BONPOCOB MOKHO HCIIOJIb30BaTh IOCIE H3YYEHUS
Kaxxaoro matepuaina (ypoka). Tect u3z 10—15 BonpocoB ucnonb3yeTcs A MepUoanIecKOro
KoHTpoJist. TecT n3 20—30 BonmpocoB HEOOXOIMMO UCIIOIB30BaTh JIJISi UTOTOBOTO KOHTPOJIS.
[Ipu onieHMBaHWM UCIIOIB3YETCS CICAYIONIAs MIKaJa:
J{nst TecTa U3 msATH BOITPOCOB
® HET OIMMOOK — OIICHKA «5»;
® OJIHa OIIMOKA — OIICHKA «4»;
® JBE OIIMOKH — OIICHKA «3»;
® TpH OLIMOKUA — OLEHKA «2».
J{nst Tecta u3 30 BOpocCoB:
e 25—30 npaBWIbHBIX OTBETOB — OIICHKA «5»;
e 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;
e 12—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

e MeHbIIe 12 npaBUIIBHBIX OTBETOB — OLICHKA «2%.

®OPMBI ATTECTAIIMU/KOHTPOJIA

Bxoasimuii KOHTPOJIb OCYIIECTBISICTCS B Hayane ydeObHoro roma. llems —
OTIPENETUTh UCXOMHBIH YPOBEHb 3HAHWN yUYaITUXCS, OMPEACTUTh (OPMBI U METOBI PAOOTHI
¢ yuamumucs. @opma KOHTPOJIS: KOHTPOJIbHAs padoTa.

Texkyuuii KOHTPOJIb OCYIICCTBIISCTCS TOCIIE HM3yYEHHUs OTACIBHBIX TEM, pasjena
mporpamMmbl. B MpakTH4yeckod AESITENIBHOCTH Pe3yJbTaTUBHOCTh OIICHHBACTCS KAaYECTBOM
BBITIOJIHCHUSI TIPAKTUYECKUX pabOT, TOWCKYy W OTOOpYy HEOO0XOJUMOTO MaTepuara.
AHaMM3UPYIOTCSA TIOJIOKUTENBHBICE W OTPHUIATEIBHBIC CTOPOHBI PAOOTHI, KOPPEKTUPYIOTCS
HenoctaTtku. KOHTpOJIb 3HaHUM OCYHIECTBIISIETCST C IOMOIIBKO 33JaHMM  IEIarora;
B3aUMOKOHTPOJIS, CAaMOKOHTPOJs ® Jp. OHHM aKTUBH3UPYIOT, CTUMYJIHPYIOT padoTy
YYaIIUXCsl, TTO3BOJISIIOT 00JIee TIOJTHO MPOSBIISATH MOTYYCHHBIC 3HAHUS, YMCHHS, HABBIKH.

ITpoMe:KyTOUYHBIH KOHTPOJIb OCYIIECTBIISICTCS B KOHIIE | Toiryroaust yaeOHOTO To/a.
dopma KOHTPOJISI: KOHTPOJIbHAs paboTa.



HToroBplii KOHTPOJIb OCYIIECTBISIETCS B KOHIIE y4eOHOro rojga. ®opma KOHTpPOJIS:
KOHTpOJIbHAA paboTa.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuyectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM Oobopynosanue AT duekTpoHHbIe (LM (POBbLIE)
KonTpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero «KBanTopuym» oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
O3HakoMIIEHHE C
[IpenMeT opraHUYeCcKON XUMUHU. uuppoBoi 1abopaTopueit
1.1 Teopust cTpoeHUST OpraHUIECKUX 3 «KBanTopuym» https://myschool.edu.ru/
coequHenunii A. M. bByrneposa (zemoHcTpanus
TEXHOJIOTUU U3MEPEHNUS)
Hroro mo pazaenry 3
Pa3znen 2. YrieBoaopoabl
JlaTyuk TemriepaTypbl
[IpenenbHbIE YyTIeBOAOPOABI —
2.1 P yr Aopoa 2 JlaTauk anexTponpo- https://myschool.edu.ru/
AJIKaHbI
BOJHOCTH
HenpenenbHble yriieBogopoibl: aTYUK ONTHYECKOMN
2.2 P . HOP 6 1 A https://myschool.edu.ru/
QJIKCHBI, AJTKATUCHBI, AJIKIHBI IJIOTHOCTHU
2.3 ApomaTudeckue yriaieBogopoabl 2 https://myschool.edu.ru/
[IpupoiHBIE HICTOYHUKHT JaT4unk TemriepaTypbl
24 YTJIEBOIOPOIOB M UX 3 1 https://myschool.edu.ru/
nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. denon 3
Hatuauk pH cpenbl
JlaT4mK OoNTHYEeCKOU
Anwpaerunsl. KapboHoBbIe
3.2 P 7 1 IUIOTHOCTH https://myschool.edu.ru/

KUCHOTHL. CIIOKHBIE AHUPBI

JlaTuuk anexrponpo-
BOJHOCTH



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI

KoaunuyecTBO 4acoB

Ne | HammeHoBaHMe pa3jeioB U TeM Oo6opynoBanne IT DJIeKTpOHHbIe (LM (POBbIe)
KonTpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero «KBanTopuym» oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
33 VYrieBoibt 3 1
Hroro no pazaeny 13
Pa3nes 4. A3zoTcoaepskanue opraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 Harauk pH cpeser https://myschool.edu.ru/
Hroro no pasgeny 3
Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUS
51 IInactmaccel. Kayayku. 5 JlaTyuk TemriepaTypbl https://myschool.edu.ru/
Bonokna
Hroro no pasgeny 2
OBLIEE KOJIMYECTBO YACOB 4 ) 5

1O ITPOI'PAMME



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI

11 KITACC

Ne KoanyecTBo yacoB
HaumenoBaHue pa3jiesioB u Oobopynosanue AT dekTpoHHbIe (LM (POBbLIE)
n/n Konrpoasusie IIpakrnueckue
TeM NMPOrpaMmbl Bcero «KBaHnTOpHYM o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CrpoeHue aToMOB. O3HakoMieHuE C
[lepuonuueckuii 3aK0H U nudpoBoii maboparopueit
1.1 [Tepuoaundeckas cucrtema 3 «KBanTopuym» https://myschool.edu.ru/
XUMHYecKHX 3neMeHToB /1. 1. (memoHcTparus
Menneneena TEXHOJIOTUU U3MEPEHNUS)
12 CtpoeHue BeliecTna. 4 JlaTuuk Temmeparypbl hitps-//myschool.cdu.ru/
MHuoroo6pasue BemecTB
1.3 XUMHUYECKUE PEAKITHH 6 1 1 JlatHi SneKTponpo- https://myschool.edu.ru/
BOJHOCTH
Hroro mo pasneny 13
Pa3nen 2. Heoprannueckasi Xumust
Hatuuk pH cpenbt
2.1 Mertabl 6 1 JlaTurk onTHYECKOM https://myschool.edu.ru/
MJIOTHOCTH
Hatuuk pH cpenbl
2.2 Hewmeranmnsl 9 1 1 JlaTuuk anexTponpo- https://myschool.edu.ru/
BOJHOCTHU
23 (B3b HEOPrAHIHECKIX I 2 https://myschool.edu.ru/
OpPTaHHYECKUX BEIICCTB
HTroro no pasneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMHS ¥ )KU3Hb Hatauk pH cpenbr https://myschool.edu.ru/
Hroro nmo pazneny
OBUIEE KOJIMYECTBO YACOB 14 5 3

1O NIPOI'PAMME



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIMOHEPHOE
obmectBo «M3narenscTBo «IIpocBemenney, 2023

* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos W.T'., Cnankos C.A., AKIIMOHEpHOE
obmectBo «M3aarenbcTBo «lIpocBemenney, 2024

1) IN'abpuensu O. C., Cnaakos C.A. Xumus. ba3zoBslii ypoBeHb. MeTomndeckoe nmocooue
st yaurens. 10-11 kimacest. M.: Ipoda, 2020.

2) l'abpuensu O. C., OctpoymoB U. I'. Hacronphas kaura yuurens. Xumusd. 10 kmace. M.:
Hpoda, 2018.

3) I'abpuensn O. C., CnaakoB C.A. u ap. KoHTpOJIbHBIE U TPOBEPOYHBIE PAOOTHI. XUMHUSI.
10 xnacc. bazossiit ypoBens. M.: Jlpoda, 2020.

4) I'abpuensu O. C., Cnaakos C. A. Xumus. Pabouas tetpaas. M.: Jlpoda, 2021.
METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1) IM'abpuensu O. C., OctpoymoB U. I'. Xumus. ba3osiit ypoBenb. MeToguueckoe mocooue
st yautens. 10-11 kmacest. M.: Jlpoda, 2019.

2) l'abpuensu O. C., JIpicoBa I'.I'., Begenckas A.I'. HactonpHas kHura yauresns. XvuMus.
I1xnacc. M.: lpoda, 2019.

3) I'abpuensu O. C., JIpicoa I'.I'. u ap. KoHTposibHBIE U IPOBEPOUHBIE pA0OTHI. XHUMHSI.
10-11 xnacc. ba3oBeiit ypoBens. M.: IIpoda, 2019.

4) I'abpuensu O. C., Cnaakos C. A. Xumus. Pabouas terpaap. 10 kiace. M.: [Ipoda, 2022
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://myschool.edu.ru/



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOIIECCA B AT "KBAHTOPUYM"

B nporecce uzydenust XuMuu B 8-9 Kitaccax UCHOJIb3yeTCsl HHHOBALIMOHHOE U 0a30BO€

obopynoBanue T «KBantopuym».

bazoBoe O6ODVIIOB&HI/IC:

Habop nns snexTponun3a AeMOHCTPalMOHHbBIN

[TpuGop 11 OMBITOB MO XUMHUU C DIEKTPHUUESCKUM TOKOM (J1a00paTOPHBIiL)
YcTaHoBKa JJ1s1 IEPETOHKU BEIIECTB

Kommnekt repmometpos (0 — 100 0C; 0 — 360 0C)

Kommext "HartypanbHbie 251eMeHTHI TabMMIbl MeHieneena"

Kommext "HabGop mMonenei kpucTauinueckux pemeTok” (anmMasa, rpadura,
YTJIEKHUCIIOTO ra3a, )eje3a, MarHus, MeJId, TOBapeHHOW COJIH, HO/a, JIbJa WU
KOHCTPYKTOP JJISI COCTaBJIICHUS MOJIEKYJI)

[Ipubop A1 noydeHus razon

Habop «Oruneonacusie BemiecTBa» (cepa, hochop (kpacHslit), okcun dhochopa(V))
Ha6op «I"anorenuapny (IIOMUHUS XJIOPHUI, aMMOHUS XJIOPHUL, Oapus XJIOPU/I, JKele3a
(IIT) xmopup, kanus MU, KaIus XJIOPUI, KaTbIUs XJIOPUI, TUTHSI XJIOPU], MarHUs
xynopua, meau (I11) xmopuna, Hatpus OpoMul, HATpUsl PTOPUI, HATPUS XJIOPHUJ, LIUHKA
XJIOpHU], )

Ha6op "Cynbdatsl, cynbduabl, cyabGuts” (amoMuHus Cyabdar, aMMOHUS Cybdar,
xenesa (II) cynedun, xxenesa (II) cynsdar, 7-Mu BogHBIN, Kaus cyib@aT, KoOaibTa
(IT) cynsdar, marnus cynbdat, menu (I1)) cynsdar 6e3Bonnsbiii, meau (II) cynbdat
5Tu BOJHBIN, HATPUS Cyabdua, HATPUs Cyab(UT, HATPUS CyIb(daT, HATPUSL
ruapocyibdar, HUKems cynbgar

Ha6op "Aneratsl. Poganuasl. Coenuaenus sxenes3a" (kamus arnerat, kaiaus dpeppo(Il)
rexcanuanu, kanus ¢peppo (I11) rekcarmonnn, kanvs poiaHul, HATpUS aleTar,
CBMHIIA aIeTar)

Hab6op "Kucnopoacoaepskamue opraHundeckue BeniecTna" (aleToH, TIIHICPHH,
JTUATHIIOBBIN 2GUp, CIUPT H-OYTHUIIOBBIN, CHUPT U30AMHIJIOBBIH, CIIUPT N300y THUIIOBBIA,
CIUPT 3TUIIOBBIN, (HeHO, PopManH, STUIIEHTIIUKOIIb, YKCYCHO-3TUIOBBIN 3(uUp)

Ha6op "YrneBogoponsl" (6eH3uH, rekcan, HeTh, TOIYOJI, ITUKIOTECKaH )



e Habop "Kucnotel oprannueckue" (KMCI0Ta aMUHOYKCYCHasA, KUCI0Ta OeH30MHas,
KHCJIOTA MacJIsiHasi, KUCI0Ta MypaBbUHasA, KHCIIOTA OJIEMHOBAs, KHUCIOTA
NaJbMUTHHOBAS, KUCIIOTA CTEAPUHOBAs, KUCIIOTA YKCYCHAs, KMCJIOTA IIaBesieBast)

e HaGop "YrneBoasl. AMuHBI" (aHUJIWH, aHWIWH CEPHOKUCIIBIN , J[-TTI0KO03a,
METHUJIAMUH
TUAPOXIIOPU]T , CaXxapo3a)

e HaGop "O06pa3isl opraHnyecKux BemecTB" (rekcaxsiopOeH301, METHIICH XJIOPUCTBIMA,
YIIAEPO YETHIPEXXIOPHUCTHIH, XJI0podhopMm)

e HaGop "Marepuaisl (aKTUBUPOBAHHBIN YTOJIb, BA3€JMH, KaJIblUs KapOuI, KaIbIUs
KapOoHat (Mpamop), mapadus)

MuaHoBalmmoHHOE 000PYI0OBAHHUE:

Hudposas nadoparopus nmo xumun Releon obecrieunBaer npoBeeHUE UCCIEIOBaHUS 110
(YHKIMOHMPOBAHUIO YEJIOBEUECKOr0 Opranusma. Jlaboparopust BKIOYaEeT B ceOsl:
e Jlatuuk pH c nuanasonom usmepenus He yxe yeM ot 0 go 14 pH
e JlaT4WK 3JIEKTPONPOBOJMMOCTH C IMANA30HaMU U3MepeHus He yxe yeM oT 0 1o 200
MKCM; oT 0 10 2000 MmkCwM; oT 0 10 20000 MkCm

e JlaTuuk TEeMIiepaTypsl C JUAa30HOM U3MEPEHUS He yxe ueM oT -20 no +140C

JlaTuyuK ONTUYECKOM IJIOTHOCTH 525 HM
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