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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanibHON 00pa3oBaTENbHONM MPOTPAaMMBbI CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yIONIMX OCHOBHBIE O00pa30BaTENIbHbBIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXkKeHu «CTparerun pa3BUTHS BocOuTaHud B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsixenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboOTKe MporpaMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yaeOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO TOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTEeIbHOM OpraHu3allii, SBISETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM O3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS M O0IIEH KYJIbTYPhI
YeJloBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpenme. Peammsyercss XuMuU4YecKoe 0Opa3oBaHUE
oOydJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMeTra «XUMHs», COJIEpKaHUE M TMOCTPOCHHE KOTOPOTO OIpEIEIeHbl B

nporpamMme 110 XHMHH C y‘iéTOM CHGHH(bHKH HAayKn XHWMWHUH, €€ 3HAuYCHUS B



MO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
Oo0mMX T1enell M MPHUHIIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefiHero oo1ero oopasosanus B Poccuiickoit denepanun.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0coOyio posib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/JaHHME LEJIOCTHOIO MPEACTABICHUA 00 OKpPYKAIOUIEM MHpE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJENCTBYSl C APYTUMH €CTECTBEHHBIMU HayKaMH, XHUMUS CTajla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJIaTeNIbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJiCHA Ha pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTU M OXPaHBbI 310POBBS.

B cooTrBercTBHM C OOIIMMHU LEISIMH W NPUHUUIAMU CPEJHEro OOIIEero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUS B JKU3Hb COLHUYMa, MPOIOJDKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMUEH.

CocraBnsoliuMA  nipeAMeTa  «XUMHsS»  SBISIOTCA  0a30BbIE  KypChl —
«Opranndeckas xumus» u «OOmas W HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWH MO HEOPTaHWYECKOW XMUMUU (C BKIIOUEHHWEM 3HAHUW W3 OOIICH XUMHH) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMeTra oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEro MHOI000pa3ust

BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.



Crpykrypa coaepxanust KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyecKass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXO0/Ja K U3YYEHHI0 Yy4eOHOro Marepuaia Hu 0O0yClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPEIEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHHU BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHW, a TakK€ Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHuu BemecTB. CBeleHUs 00 H3ydaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJOB JO CIOXHBIX OMOJIOTUYECKU
aKTHBHBIX COEAUHEHHW. B Kypce OpraHM4eckol XUMHUHU IOJYy4aroT pPa3BUTHE
c(opMUPOBAaHHBIE HA YPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHUs NEPBOHAYAJIbHbIE
IPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHUs B MHOpeaMmere «XuMHus» 0a30BOro YpOBHS
paccMaTpUBaeTCsT M3YyYEHHBIH Ha YPOBHE OCHOBHOIO OOHIEro o00pa3oBaHUs
TEOPETUYECKU Marepuan M (AaKTOJIOTMUYECKHE CBEICHHS O BEIEeCTBaX U
XUMHUUYecKkol peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMHSD»  00ydarolMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111a011IeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMM O BOXXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M NMPUMEHEHHUH, A TAKXKE O XUMUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoJyiHseTrcss B kKypcax 10 u 11 kmaccoB
AJIIEMEHTaMH COJEP)KaHUS, WMEIOINIMMHU KYJIbTYPOJOTHMYECKUM W TPHUKIAAHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aUMOCBS3H XUMHH C
JpPYTMMHM HayKamu, pPacKpblBalOT €€ poJib B IMO3HABATEIIBHOM M MPAKTUYECKON
NEeATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K MPOIECCY

TBOpPUYCCTBA B obnacTu TCOPHUHU N IPAKTHUICCKHUX HpI/IJ'IO)KeHI/Iﬁ XUMHUH, ITIOMOT'al0T



BBIITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
IKCIIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 33/1a4. B 1enoM conepkanue yd4eOHOTro
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y O0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
dunocopckux umed, TaKMX Kak: MaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB KX COCTAaBOM H
CTPOCHHEM, TI03HABAaE€MOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa H
peIIeHUs] TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH H  TEOPETHYCCKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
TakKe MpodIeM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMAIU3AIMU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XMMHH TOAXOABI K OMpPEICICHHIO
COJECpKaHUS M TIOCTPOEHUs MpeAMETa NPeayCMaTpuBalOT (POPMUPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEOBATEeIbCKON NEeSATEIBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHHUU
XUMUH.

B mnpaktuke mpenomaBaHMs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeHEro ol1iero o0pa3oBaHusi, IPU OMPEICTICHUN
COZIep KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YCHHUS TpeaMeTa HampaBiIeHUEM
NIEPBOCTENEHHON 3HAYMMOCTH TPATUIIMOHHO TPHU3HAETCS (POPMUPOBAHHWE OCHOB
XUMHYECKOM HAayKHd KakK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKON
JESITEIBHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJUYECKOW TOUYKHU 3PEHUS] TaKOW TOIXOJ K OINpENeTCHHIO IeNiel H3ydeHus

npeamMeTa ABJIACTCA BIIOJIHC OIIPpaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumust» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTUHBI MHUpa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIEC 3aKOHBI U TCOPUU XWMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIui, HEOOXOMMMBIX I MPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e Pa3BUTHE YMCHHH U CITOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIOICHUEM H
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPorpaMme 1Mo XUMHUHA YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernojlaBaHu  XUMHH B OoJNbIlIed  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKOH KOMIIOHCHTE COJICp)KaHUS OOY4YCHUsS, OPUCHTHPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHu3alyy, BIAACIOLIEr0 He
HAa0OpOM 3HaHWM, a (PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOO0aAMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL pEIIeHUs TPaKTUYECKHUX 3a]1ad.

B CB3M ¢ 3TUM TIpU U3YYCHUHW TIpeaMeTa «XHMHS» JOMHUHHUPYIOIIEEe
3Ha4YCHHE MPUOOPETAIOT TAKKE 1SN U 3391, KaK:

—ajanTtanys oOyJaronuxcsi K YCJIOBHUSIM JTWHAMUYHO Pa3BUBAIOIICTOCS MHUPA,
dbopMHpOBaHUE  WHTEJUIEKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K

caM000pa30BaHUI0,  COTPYJIHUYECTBY,  CAMOCTOSATEIbHOMY  IPHUHSTHUIO



IPaMOTHBIX DPEIIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUiX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHUEM;

—bopmupoBaHre y  OOy4yalONIMXCS ~ KJIIOYEBBIX  HABBIKOB  (KJIIFOYEBBIX
KOMIIETEHIIHI), MMEIOIUX YHHBEPCAIbHOE 3HAY€HHE U pPa3jMYHBIX BHUIOB
JeSITEIbHOCTH: PEIICHUs PoOieM, TIOUCKa, aHaIu3a 1 00paboTku nH(OpMaIuy,
HEOOXOIUMBIX JIsi MPHOOPETeHUsT ONbITa AEATEIbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHUM XHUMHUHU, a TakXKe /s OLEHKH C TO3UIHA
9KOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUA BEUIECTB U XUMHUYECKUX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOJHYIO CPENY;

—pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HWHTEIJICKTYalbHBIX M TBOPUYECKHUX
crocoOHOCTEe O00ydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIBHO MPHOOPETATH
HOBBIE 3HAaHUS 0 XMMHUU B COOTBETCTBUU C JKMU3HEHHBIMU NOTPEOHOCTIMH,
UCIIONIb30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE TEXHOJOTUU MJIsA TOWCKA H
aHalM3a y4yeOHOW ¥  HAYYHO-TIOMYJSAPHOM HHGOpPMALMU XUMHUYECKOTO
COJEpKaHUS;

—hopMupoBaHUe U Pa3BUTHE Yy OOYYAIOMIMXCS aCCOIMATUBHOTO U JIOTMYECKOTO
MBILUICHUSI, HAOII0JATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE
0COOCHHO HEOOXOIUMBbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU M MPOBEICHHUU
XUMHYECKOTO IKCIIEPUMEHTA,;

—BOCHUTaHUE y  oOyvarommuxcsd YOSKIEHHOCTH B T'yMaHUCTHUECKOMH
HAIpPaBJIEHHOCTU XMUMHH, €€ BaXXHOW POJM B PELIEHUM TJI00ANbHBIX MPOOIeM
paIroOHATBHOTO MPUPOIOTIOIH30BAHMS, TTOTIOTHEHNUS YHEPTETHUECKUX PECYpPCOB
U COXpaHEHMs] TMPUPOJHOTO PAaBHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH
OepeXHOTO OTHOIICHUS K TPUPOJIE U CBOEMY 37I0POBBIO, a TAKkKe MPUOOPETCHHS
OMbITa WCIMOJB30BaHUSI TIONYYEHHBIX 3HAHUK Ui TPHHITHS TPaMOTHBIX
pellIeHnH B CUTYyallUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHUS MPEAMET «XHUMHS»
0a30BOr0 ypoBHS BXOAMUT B COCTaB MpeaMeTHOM obnacti «EcrecTBeHHO-HAyUYHBIE

MIPEAMETBDY.



OO1ee yncno 4acoB, OTBEAEHHBIX ISl U3YUCHUS] XUMUH, HAa 0a30BOM ypOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1

yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKON XUMHUM

[IpenMeTr opraHnueckol XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUsi CTPOEHUS OpPraHUYECKHUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE ToJI0keHUsI. CTPYKTYypHBIE (POPMYIIBI
OpraHWYeCKuX BelecTB. [l'oMonorus, wu3oMepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenne 0 Ki1acCU(pUKALMK OpraHuyeckux BeniecTB. HomeHknaTypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BOKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMMUCaHNE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU psAa. MeTaH M 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMCTBa
(peakiuu 3aMelieHus] U TOPEHUs), HAxXOXJIEHHWE B TMPHUPOJE, TMOJIyYeHUEe W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHICH U NPOIUJIEH —
MPOCTEUITNE TIPEICTABUTEIN QJIKEHOB: (U3MUECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U

MOJIMMEPHU3ALIIH ), TOJTyYEeHUE U IPUMEHEHHE.



Ankanuensl: Oyrtamamen-1,3 m mermwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHne CHHTETHUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— IPOCTEHIINNA MpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NUYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuu THAPUPOBAHUS, raJlOreHUPOBAHMs, THIpATaLlUH,
TOpPEHUs), IOJIyYEHHE U IPUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajJloreHUpOBaHUs U HUTPOBAHUS), NOJIyYeHHE U MpUMeHeHue. Toiyod:
COCTaB, CTpPOEHHE, (PU3MYECKHME W  XHMHYECKHE CBOMCTBAa  (peakiuu
raJJOrEHUPOBAHUS W HUTPOBAHUS), MOJyY€HHE W NpUMEHeHue. TOKCHYHOCTh
apeHoB. ['eHeTMuYeckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPUHAIICKAILUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOIOPOAOB. IIpupomHblii ra3 W IHOIyTHBIE
He(dTauble Ta3pl. Hedth um e€ npoucxoxnenue. CrocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHI (TePMHUYECKHM, KaTaJUTHYeCKuil), mnuposus. IIpogykrsl
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBbIi
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HAKOMJIEHWE C O0Opa3lamMu IJIacTMacC, KAay4yKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoIenMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE MPAKTUYECKON padOThI: MOJYyUYEHHE STUIICHA
Y U3yUYEHHE €TO CBOWCTB.

PacuérHble 3axa4u.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM MAacce,

00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).



Kucaopoacoaep:xamue opraHu4ecKue coeAUHEHH s

[IpenenbHplE OMHOATOMHBIE CHUPTHL. METaHOI W 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUh C AaKTUBHBIMU MeETallJIaMH,
rajoreHoBOJIOpPOJIaMHi, TOPEHUE), NpUMEHEHHE. BOJIOpOJHbBIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBuE MeTaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COMPTHL. OJTWICHIJMKOIb W  TIHIEPUH: CTPOCHHUE,
bu3nYeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTajlaMH, KaueCTBEHHas peakiMs Ha MHOTIOaTOMHBIE crnupThl). JleiicTBUE Ha
Opra’u3Mm 4esnoBeka. [[pumeHenne rmuepruaa U 3TUIICHTJIUKOIISL.

deHon: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenona.

Anbaeruzipl M KEeTOHbL. Dopmanplerui, aneTalbICTHA: CTPOCHHE,
bu3nUeckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KauEeCTBEHHBIC PEAKIINN), TIOJIyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBa (CBOMCTBA,
oO1ue JiJis Kjiacca KUCJIOT, peakius dTepuduKalum), moayyeHrue u MpuMeHECHHE.
CreapuHoBasi ¥ OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIHM BBICIIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxHble 2(QuUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['uaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYraeBoawsl: coctaB, kjaccuukaius — yrieBogoB  (MOHO-, JU- U
nonucaxapuipl). ['0ko3a — MpocTeHIMii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYEeCKMEe U XUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBHE C
ruapokcuaom menu(ll), okuciaeHne amMMHauyHBIM PacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXKJEHHWE B MPUPOJE, MPUMEHEHUE,

ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.



Kpaxman u nemnono3a Kak NpupoaHble nmoauMepbl. CTpoeHue Kpaxmaia H
Heono3bl.  du3nyeckue M XMMHYECKME CBOMCTBA Kpaxmasia (THUIpoJiu3,
KaueCTBEHHAsl peaKIIus C o 0M).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX NPEBPALLICHUM:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJAECHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammoneiicTBue kpaxmana c HOAOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuérHble 3axa4u.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OopraHuueckue coeauHeHus. Guzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuimHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalus OEIKOB MpH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUS]

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —

MMOJIMMCPpHU3alud U ITOJTUKOHACHCAIIUA.



OKClepUMEHTAIbHBIE METOABbl H3YYEHHsI BEIIECTB M HMX MPEBpAlLECHUIl:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4JyKOB.

Me:knpeameTHble CBSI3H.

Peanu3zanust MeXnpenMeTHBIX CBSI3el MPU U3YYEHUU OPTaHUYECKON XMMUU B
10 xjacce oCyIIeCTBISETCA uepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIUXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccuukamus, nepuoInIHOCTh, HaOIIOACHHE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHUE.

®dwuszuka: wmaTepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE HCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHomorHs: MHINEBBIE TMPOIYKTHI, OCHOBBI PAlMOHAIBHOTO MUTaHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpernapaThl, MaTepuaibl U3

HNCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.



11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOHuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipe/iesieHus] JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpaAIs AaTOMOB.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbI
xuMuaueckux anemMeHtoB J[. M. MeHnmeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpyHnaM W TEpUoaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. THIbI KPUCTALINYECKAX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,

MMpUHAAJICKAINX K PA3JIMYHBIM KJIaCCaM.



Xumudeckas — peaknusa. Kimaccumpukanmss XMUMHYECKMX — peakiuii B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS YHEPTUH NPU XUMHUECKUX PEAKLIHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnueckas aucconuanus. CuibHbIC U clla0dble neKkTposnuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEHIECTB W HMX NPEBpaIlCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. .
MeHnneneeBay, U3ydeHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAaKUUH HOHHOTO OOMEHa),
MIPOBE/ICHUE TIPAKTUYECKOIN paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm».

Pacuérnble 3agaum.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PAcUE€Thl C HUCIIOIb30BAHUEM IOHSATHUSI «MAacCOBas
JIOJIs1 BELIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yriepoga U KpeMHHMs)) W HMX  COCAMHEHUUA  (OKCHJIOB,

KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).



[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.

Meramnel. 1lonoxenne meramnos B [lepuonnueckon cucremMe XMMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKHUI PSJT HAPSHKEHUN METAIIIIOB.

XWUMHUYECKHE CBOMCTBA BaXKHEWIUX METAUIOB (HATPHUH, KalMil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
H3yYeHHE KOJUICKIIMH «MeTaibl M CIUIaBbD», 0Opa3liOB HEMETAJIOB, pEIIeHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJA ATIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérnble 3aga4u.

Pacuérpl mMaccel BemiecTBa WM 00BbEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, DHEPreTHUECKON U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
MOJy4YCHUS BaXKHEHIIINX BEIIECTB.

YesoBeK B MHUpPE BEUIECTB W MaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHMOHHbIE MAaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpAJIbHbBIC

yI0OpeHwus.



Xumuss ¥ 3I0pOBbE YEJIIOBEKA: IpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3M.

Peanmuzanust  MeXnpeaMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmIeH
HEOpraHu4ecKol XuMUU B 11 Kiacce oCyIIeCTBIAECTCS Yepe3 UCIOIb30BAHUE Kak
OoOIMX eCTECTBCHHO-HAYYHBIX TOHATHH, TaK W TOHATHH, SBJISIONIAXCS
CHUCTEMHBIMHM JIJISI OT/ICJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNePUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBaHKE, U3MEPEHUE, SIBJICHHUE.

dusuka: MaTepusi, IHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHB, BEILIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MUECKHUE BEIUYUHBI U CAMHHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- U
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIE3HBIC MCKOIIAaeMbIe, TOTUIMBO,
PECypCHI.

TexHoyorus: XUMUYecKasi MPOMBIIUICHHOCTh, METALTYPTHs, MPOU3BOJICTBO
CTPOUTENIbHBIX MaTEpPHAJIOB, CEIbLCKOXO3MCTBEHHOE IIPOM3BOJICTBO, MHIIEBAs
MPOMBINICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTb, HAHOTCXHOJIOT'HH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEIO OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHBIM W TIpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM  iis
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa3oBaHus SIBJSETCA CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHs» Ha YpPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

—OCO3HaHHWE OOYYAIOIMMHUCA POCCHUHCKOW TPaKIaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

—HaJIn4Yre MOTUBALIUM K 00YUYEHHUIO;

—IIeJICHAIIPaBJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIACHUIH JMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

—TOTOBHOCTb W CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOEHU
JEATEeIbBHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHU, MPUCYIITUMHU LIETOCTHOM
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

—HaJIu4he MPABOCO3HAHMS HKOJOTUUECKON KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHUs» AOCTHTAOTCA B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM [EATCIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WaeajaMd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMUA B OOIIECTBE
HOpMaMU U TpaBWJIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH

o0y4Jarommxcs.



JIndHOCTHBIE peE3yJIbTAaThl OCBOCHUSA IpeaMeTa «XUMHUSD»  OTPAKAIOT
c(OPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECCKOW EATEITLHOCTH
oOydJaromuxcs 1Mo peaanu3aliy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIEC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS
— OCO3HaHUSI OOYYaIOIMMUCS CBOMX KOHCTHUTYIIMOHHBIX IIpaB M 00S3aHHOCTEH,

YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

— OPEACTaBJICHUS O COIMAJIbHBIX HOPMaX U IIpaBWIaX MEXIUYHOCTHBIX
OTHOILICHUN B KOJIJICKTUBE;

— FOTOBHOCTH K COBMECTHOM TBOPYECKOW NIESITEIHLHOCTH MPHU CO3IaHUU YUCOHBIX
IIPOCKTOB, PEIICHUH Yy4eOHBIX U TO3HABATEIbHBIX 3a7a4, BBIMOJHESHUH
XAMHUYECKUX IKCTIEPUMEHTOB;

— CMOCOOHOCTH TOHMMATh M TIPUHUMATh MOTHBBI, HaMEpEeHHUs, JIOTHUKY |
apTyYMEHTBI JPYTUX IIPHU aHAJIU3€ Pa3IMYHBIX BUJIOB YICOHOM NESITEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHHUSA
—IICHHOCTHOTO OTHOIICHUA K HCTOPUYECKOMY M HAYYHOMY  HACJIEIUIO

OTE€YECTBEHHON XMMUH;

—YBa)XEHUs K TMPOIECCYy TBOpYECTBAa B OO0JACTH TEOPUU U MPAKTUUECKOTO
MIPUMEHEHUSI XUMUHU, OCO3HAHMS TOTO, YTO JOCTHKCHUS HAYKH €CTh PEe3yJbTaT
JUTMTEIbHBIX  HAOMIOACHUN, KPOIOTIUBBIX OKCIEPUMEHTAIbHBIX ITOMCKOB,
MMOCTOSIHHOTO TPYAa YYEHBIX U MTPAKTUKOB;

—MUHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH W MOCIEAYIONIEM aHAIU3€e
HH(pOpMAITHH O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOIr0 ITOBEJICHUS;

—CIMOCOOHOCTH OIICHUBATh CUTYyAIlMH, CB3aHHBIC C XUMUYCCKUMU SBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE

HOPMbI 1 ICHHOCTH,



—TOTOBHOCTHA OLEHMBAaTh CBOE IOBEJEHUE W IOCTYNKHM CBOMX TOBAPUUIEH C
NO3ULMKA HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHME MOCIEICTBHUA ITHX
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

—TIOHUMAaHMUSI  LIEHHOCTEW 310poBOrO0 M  Oe3omacHOro obOpasza  KU3HH,
HE0OXOJIMMOCTHA OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

—coOmoIeHUsT TpaBuUil  0€30MacHOr0 OOpallleHUsi C BEHIECTBAMU B OBITY,
IIOBCEHEBHOM )KU3HU U B TPYAOBOU IEATEIbHOCTH;

—IOHMMaHUsSI ~ IEHHOCTH TMpaBUJ  HMHJWBHIYAIbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOr0 TMOBEJIEHUS B CHUTYalMSIX, YTPOKAIOIMIMX 3J0POBBI0 M KU3HH
JIIOJICH

—OCO3HaHUA TOCJIEACTBUI W HENPUSITHS BPEAHBIX NPUBBIUEK (yHOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

—KOMMYHHUKATUBHOMN KOMITETEHTHOCTH B yueOHO-HCCIIe10BATENbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JAPYTUX BHJIAX
NesATEeIbHOCTH;

—YyCTaHOBKM Ha aKTUBHOE YYaCTHE B PEUICHUM MPAKTHUYECKHUX 3a]lay COIUAIBLHOM
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

—HTEepeca K MPAKTHUYECKOMY M3YyYEHHIO MPOQECcCCHil pa3MyHOro pojia, B TOM
YKCJIC HA OCHOBE MPUMEHEHHSI MPEIMETHBIX 3HAHUI M0 XUMUHU;

—YVBa)XEHUS K TPYAY, JIIOJSIM Tpyda U pe3ybTaTaM TPyAOBO IeATEILHOCTH;

—TOTOBHOCTH K  OCO3HAHHOMY  BbIOOpY  HMHAMBUAYAJbHON  TpPaeKTOPUU
oOpazoBaHus, Oyaymiel nmpodeccur U peanusaluu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB
U TTOTPeOHOCTEM 00IIIeCTBA;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:



—HKOJIOTHUECKU 11eJIeCOO0Pa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

—IIOHMMaHUs TJIOOATILHOTO XapakTepa »SKOJOTUYECKUX MpOoOJieM, BIMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;
—OCO3HAHHUA HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMUU JJISI PEIICHUS

BOITPOCOB PALMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

—AaKTUBHOTO HEMPUATHS JCUCTBUM, MIPUHOCAIINX BPEJ OKPYKAKOLIEH MTPUPOIHON
cpene, yMEHHMS  NIPOTHO3UPOBATH  HEOJArONMPHUSITHBIE  DKOJOTUYECKHE
ITOCJIEACTBUA NPEANIPUHAMAEMBIX IEUCTBUN U MPEAOTBPAILATh UX;

—HaJINYKUA Pa3BUTOIO IKOJOTMYECKOIO MBILIIECHUS, 3KOJIOTUYECKOU KYJIBbTYpHI,
OIbITa NEATEIBHOCTH JKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHHUs
PYKOBOJCTBOBATHCA UMM B IO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATIBHOMN
IOPAKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO IPOTUBOCTOSTH UAECOJIOTHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS:

—Cc(OpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

—IIOHUMaHUs CNeUU(PUKA XUMUU KaK HAayKH, OCO3HaHuUsi €€ pojau B
(GOopMHUPOBAHNN PALMOHAIBHOIO HAYYHOTO MBILIUICHHUS, CO3/IaHUU LEJIOCTHOTO
IpeJICTaBICHUs 00 OKpYKaIOIIeM MUPE KaK O €IUHCTBE MPUPOJIbI U YEIOBEKa, B
MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH NPOoOJeM COXpaHEHHUS
IIPUPOTHOIO PaBHOBECHS;

—YyO0eXIEHHOCTU B 0CO00M 3HAUMMOCTU XMUMHH JJI COBPEMEHHOW LMBHIIA3AIUU:
B €€ T'YMAaHUCTHYECKOW HAIPABIECHHOCTA M BAXKHOW POJIM B CO3JAHWU HOBOM
0a3bpl MaTepUaANbHON KyJNbTYpbI, PEIICHUU TIIO0ATBHBIX MPOOJIEeM yCTOHYHBOTO
pa3BUTUS  YEJIOBEUYECTBA — CBHIPbEBOW, DHEPreTUYECKOW, IHIIEBOM U
HKOJIOTUYECKON 0€30MaCHOCTH, B PA3BUTHH MEIUIMHBI, 0OECIIEUEHUN YCIOBHMA
YCIIEIIHOTO TpPyJa M 3KOJOTHYECKH KOM(POPTHOW >KU3HMU KaKJIOro YjeHa

00IIIeCTBA;



——€CTECTBEHHO-HAy4YHOH  TIPaMOTHOCTH: IOHUMAaHUSA CYUIHOCTH  METOJOB
MO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOIb30BaTh
MoJIy4aeMble 3HaHUSI JUIsl aHAU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MHUpa
U TPOUCXONAIMX B HEM M3MEHEHUW, YMEHHUS JelaTh OOOCHOBaHHBIE
3aKJIIOUYEHHUSI HA OCHOBE HAyUYHBIX (DAKTOB M HMEIOIIUXCS JIaHHBIX C IENbIO
MTOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

—CIMOCOOHOCTH  CaMOCTOATEIBHO HCIOJb30BaTh XUMHUYECKHE 3HAHUS IS
peleHus: mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIIHAX;

—H1HTEpeca K MO3HAHUIO U HUCCIIEN0BATEIBCKOM IEATEIbHOCTH;

—TOTOBHOCTHU M CHOCOOHOCTM K  HENpPEphIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBUHU C KU3HEHHBIMH IMOTPEOHOCTAMU;

—MUHTEpeca K OCOOEHHOCTAM Tpyda B Pa3lM4HbIX cdepax NpodeccHOHATbHON

JACATCIBbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHSI Y4€OHOro npeamera «XUMHs» Ha

YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

—3Ha4yluMble 1St (dbopMHpoBaHUS MHUPOBO33pPEHUS oOyyJaronmxcs
MEXIUCIUILTMHAPHBIC (MexXTpeAMETHBIE) oOl1lleHayYHbIe MTOHSTHS,
OTpaXxarolue IEeJIOCTHOCTh HAyYHOW KApTHUHBI MHUpPA U CHEHU(PUKY METOOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIECTBO,
SHEPrusi, sIBJICHUE, MPOIIECC, CUCTeMa, HAy4YHbIH (akT, MPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEAOBaHUE, HAONIOJEHHE, HU3MEpPEHUE,
HKCIIEPUMEHT U APYTHUE);

—YyHUBEpCaJbHbIe yueOHbIC JeHCTBUSA (TO3HABaTEIbHBIE, KOMMYHUKATUBHBIC,
peryisaTHUBHBIE),  oOecneunBaromue  (GopmupoBanue  (GyHKIIMOHATHHOM

rpaMOTHOCTHU U counaanoﬁ KOMIIECTCHIIUHN O6yanOHII/IXC$I;



—CIMOCOOHOCTh 00YYArOIIUXCSI MCIOIh30BaTh OCBOSCHHBIE MEKIUCITUTIIIMHAPHEIE,
MHUPOBO33pPEHUYECKUE 3HAHUSI W YHUBEPCAIbHbIE Yy4eOHbIC [ICUCTBUS B
MO3HABATEJILHON 1 COIMAIbHOM MPAKTHKE.

MertanpenMeTHbIE PE3yIbTaThl OTPAXKalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
EUCTBUSIMU.

Osjaaenue YHHBeEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJOrHYecKme JeiCcTBUSI:

—CaMOCTOSITEIBLHO (HOPMYIHPOBATh U AKTYyAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

—OnpeAesiTh LEIH JEATCIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUM HX
JIOCTUXKEHUS, COOTHOCUTH PE3YJbTaThl JEATCIBHOCTH C IOCTABJICHHBIMHU
LIEISMU;

—MUCIOJIb30BaTh MpPU OCBOCHWM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTepHbIC MPU3HAKYU MOHATUN W YCTAHABJIMBATh UX B3aWMOCBS3b,
UCIIOJI30BaTh COOTBETCTBYIONINE MOHATHUS 1JI1 OOBSICHEHUS OT/IEIbHBIX (PAaKTOB
U SIBJICHUM;

—BBIOMPATH OCHOBAHUS U KPUTEPHUH ISl KiIaCCU(UKAIIMY BEIIECTB U XUMHUYECKUX
pEaKNiA;

—YyCTaHaBJIMBaTh  NPUUYUHHO-CJIEJACTBEHHbIC  CBA3M  MEXKIAYy  M3y4YaeMbIMHU
SIBIICHUSIMU,

—CTPOUTh JIOTUYECKHE PACCYXXJICHUS (MHIYKTUBHBIC, JACAYKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

—IpUMEHATh B TPOIIECCE TMO3HAHUS, UCIOIb3YyEeMbl€ B XMUMHU CHUMBOJIMYECKHE
(3HaKOBbIE) MOJCIM, MPeoOpa3oBbIBATH MOJCIBHBIE TPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMMBOJI) JJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE

XUMUYECKOM peakuud — TMpU PEHIeHHWH YYEOHBIX I[1O3HABATENbHBIX U



MPAKTUYECKUX 3a/iay, MIPUMEHSITh Ha3BaHHBIE MOJICJbHbBIC MPEICTABICHUS MJIs
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3YyYa€MbIX BEHIECTB M XUMHUYECKHUX
peaKIu.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

—BJaJETh OCHOBAaMU METOJOB HAYYHOTO TO3HAHMS BEUIECTB M XHMHYECKHUX
peakuuit;

—opMynupoBaTh MeNU U 3aJa91 UCCIECIOBAHNUS, UCTIOIb30BaTh MMOCTAaBICHHBIC U
CaMOCTOATENFHO C(HOPMYJTUPOBAHHBIC BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JIJIsi POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

—BJaJ€Th HABBIKAMH  CaMOCTOATEJIBHOTO IUJIAHUPOBAHUS U NPOBEACHUS
YUYEHMUYECKUX DJKCIEPUMEHTOB, COBEpIICHCTBOBATH YMEHHUs HAOII0IaTh 3a
XOJIOM  TpoIecca, CaMOCTOSITENIbHO  IMPOTHO3UPOBATH €r0  PE3yibTarT,
dbopmynupoBaTh O0OOIIEHUS W BBIBOABI OTHOCUTEIHHO JIOCTOBEPHOCTHU
pe3yibTaTOB MCCIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOACIAHHON
pabore;

—puoOpeTaTh  ONBIT  YYCHHUYECKOM  HCCIEAOBATEIbCKOM W MPOEKTHOMN
NEeSATEIbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEILHOMY
MOUCKY METOJOB pEIICHUS MPAKTUYECKUX 3aJlad, MPUMEHEHHUIO Pa3IMnyHbIX
METOJ0B MTO3HAHUS.

3) padora ¢ ungopmanmei:

—OpHUEHTHPOBATHCS B  PA3IUYHBIX HUCTOYHUKAX UWHoOpManuu (HAy4HO-
MOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJEPKaHMs, CIIPAaBOYHBIE MOCOOUS,
pecypchbl UHTEpHETA), aHAMH3UPOBaTh MH(POPMAITUIO PA3INYHBIX BUIOB U (HOpM
MpeCTaBICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTb;

—opMyIMpOBaTh 3alpOChl U MPUMEHSITh Pa3IMUHbIC METOAbl MPU TOUCKE U
orbope wuHbOpMaAIUU, HEOOXOAUMOW JJIsI BBIMOJHEHHUS YYEOHBIX 3ajaad

OIPEAECIEHHOTO THUIIA;



—IIpUOOpeTaTh OMBIT HCIOJNB30BaHUS  HWH(DOPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U PA3IUYHBIX MTOMCKOBBIX CUCTEM;

—CaMOCTOSITEILHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeACTaBICHUS HHDOpMAITUU
(cxembl, rpaduKu, TUArpPaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTHE);

—MUCIOJIb30BaTh HAYYHBIM SI3bIK B KaYECTBE CPEACTBA MPHU pabOTe ¢ XUMHUECKOMH
uHbOpMaIluell: TPUMEHATh MEXIpeaMeTHbIe ((pU3nUecKue U MaTeMaTHUECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

—MUCIOJIb30BaTh U MPeoOpa3oBBIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

—3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMbI B XOJ€ AUANOra W/WIu
JTUCKYCCHM, BBICKa3bIBaTh uAeH, (HOpPMyIHpOBaThH CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

—BBICTYIIaTh C TPE3CHTAllMell pPe3yJbTaTOB I[O3HABATEIBHON JEATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMHU IMIPH
BBIMIOJJTHEHUM ~XUMHUYECKOTO  HIKCIIEPUMEHTA, MPAKTUYECKOW paboThl IO
WCCIIETOBAaHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaTH3allii yueOHOTO MPOEKTa U
(dbopMyIMpoBaTh BBIBOJABI TIO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHUN MyTEM
COTJIACOBaHUS MO3UILMNA B X0/€ 00CYX)AEHHUSI U 00OMEHAa MHEHUSIMH.

Ogi1aieHHe YHUBEPCAJBLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

—CaMOCTOSITEJIbHO  IUIAHUPOBAaTh M OCYLIECTBJIATH CBOI I03HABATEJBHYIO
JIeSITENIbHOCTD, OMNpeaensis e€ Lenu M 3aladd, KOHTPOJIMPOBATh M IO Mepe
HEOOXOAMMOCTA KOPPEKTUPOBATh MPEAJIaraéMblil alropuT™M JAEUCTBUU TpH
BBITIOJIHCHUM YYEOHBIX U WCCIIEOBATEIILCKUX 3a/lad, BHIOWpaTh Hambosee
3¢ deKTUBHBIN CHOCOO WX peHIeHHs C y4E€TOM MOJYYeHHs] HOBBIX 3HAHHUUA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

—OCYUIECTBJIATh CAMOKOHTPOJIb CBOEH JESITEbHOCTH Ha OCHOBE CaMOaHAalIMU3a U

CaMOOLCHKH.



IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»

OTPAXKAOT:

—Cc(opMUPOBAaHHOCTh ~ TPEACTABICHHA O  XHUMHYECKOWM  COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XHUMHU B IO3HAHWH SIBJIICHUMN
npupoasl, B (HOPMUPOBAHMM MBIIUIEHUS U  KYJIbTYpbl JIMYHOCTH, €€
(YyHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOM Il pEUIeHUs] MPAaKTHYECKUX
3aJa4 M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO U
MIPUPOJHOM CPEJIE;

—BJIaJICHUE  CHCTEMOW  XHMMHMYECKMX  3HAaHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraolUe MOHATUS (XUMUYECKUI D3JIEMEHT, aTOM, JJIEKTPOHHAas
o0ojlouKa aroma, MOJIEKYyJa, BaJ€EHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKasd CBs3b, CTPYKTypHass (opmysa (pa3BEpHyTass U COKpaIEHHAas),
MOJb, MOJISIpHas Macca, MOJISIPHBIM  00BEM,  YIIIEPOAHBIM  CKEJET,
(GyHKUHMOHATIBHAS TpyNNa, paJnuKali, U30MepHsl, U30MEPbI, TOMOJIOTHYECKUI Psi,
TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA U a30TCOJAEpXKallUe COECIUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS);
TEOPHUH U 3aKOHBI (TEOpHUs CTPOEHUs opraHuveckux BemecTB A. M. byTtieposa,
3aKOH COXPAaHEHHUS MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XUMHUHU; MHUPOBO33PEHUECKUE 3HaHMS, JIeKalllue B OCHOBE IOHHWMAHHMS
OPUYMHHOCTA M CHUCTEMHOCTH XHMHYECKUX SBJICHHMH, (DaKTOJIOTHUYECKHE
CBEJCHHUS O CBOWMCTBax, COCTaBe, MOJTYYEHHH U OE30MaCHOM HCIOIb30BAHUU
BOKHEUIIUX OPTraHUYECKUX BEIIECTB B OBITY M NPAKTUYECKON NEATEIbHOCTH

YeJIoBeKa;



—Cc(OopMUPOBAaHHOCTh YMEHHI BBISBJIATh XapaKTEPHbIC TPU3HAKU TOHSITHH,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, HUCIOIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U IIPEBPALIEHUN OPTaHUYECKUX COEAUHEHN;

—Cc(OpMUPOBAaHHOCTh YMEHHH MCIHOJIb30BaTh XUMHYECKYI0 CHUMBOJUKY IS
COCTABJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pPa3BEPHYTOM, COKPAIIEHHON)
dbopMya OpraHMYEeCKMX BEIIECTB M YpPaBHEHHA XHMHUUYECKUX pEaKIIHil,
M3TOTaBIIMBATh MOJEIIA MOJIEKYJ OPTaHUYECKUX BEIIECTB JJISl MILTIOCTPALIUU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

—Cc(OopMUPOBAaHHOCTh YMEHHUH YCTaHaBIMBATh MPUHAIJICKHOCTb HW3YYCHHBIX
OpraHUYECKUX BEHIECTB IO HMX COCTABY M CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COEIUHEHUI (yTJIeBOJOPOJIbI, KHCJIOPOA W a30TCOJAEpIKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMS), JaBaTb MM Ha3BaHUS IO
cuctematudyeckoil Homenkinarype (IUPAC), a takxe NpuBOAWTH TPUBUAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, alleTHJICH,
ATWJICHTJIMKOJIb, TIIULEPUH, PeHo, popManbaeru, aeTanbIerul, MypaBbuHast
KHUCJIOTA, YKCYCHasl KHCIIOTa, OJICMHOBash KHCJIOTa, CTEapUHOBasl KHUCIOTAa,
TII0K03a, (PPYKTO3a, Kpaxmall, IeJUTI0I03a, TIIUIIHH);

—C(OopMUPOBAaHHOCTh YMEHHUSI OMNPEACNATh BHABl XUMHYECKON CBS3M B
OpraHUYECKUX COCIUHEHUSX (OMHAPHBIC U KPaTHBIC);

—C(OpMUPOBAaHHOCTh YMEHHUS TPHUMEHSITh TIOJOXKEHHUS TEOPUH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa s OOBSICHEHUS 3aBHCHUMOCTU
CBOMCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHHUS MacChl
BEILIECTB;

—<c(opMUPOBAaHHOCTh YMEHUI XapaKTEPU30BaTh COCTAaB, CTpOeHNE, (HU3UIECKUE U
XUMHUYECKHE CBOMCTBA THUIMYHBIX TPEACTAaBUTENICH pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BEIIEeCTB (METaH, dTaH, dTWICH, IPOMWJICH, alleTUJICH, OyTaIueH-
1,3, metunOyTaauen-1,3, 0€H30J1, METaHOJ, STAHOJI, STUJICHTJIMKOJIb, TIUIEPHH,
dbeHon, aneranpiaeru, MypaBbuHas U YKCYCHasi KMCJIOTHI, TJIFOKO3a, Kpaxmal,

LEJUTI0JI03a, AaMUHOYKCYCHAsI KUCJIOTA), WITIOCTPUPOBATh T€HETUUYECKYIO CBSI3b



MEXKJly HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIHUil C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

—C(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOUYHUKHU YTIJIEBOJIOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI HX TEepepabOTKU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB IepepadbOTKH;

—C(QOpMUPOBAaHHOCTh YMEHUUM TMPOBOJUTH BBIUYUCICHUS 1O XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA UM MPOAYKTA
peakuu TO HM3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIECTB WJIU MPOAYKTOB PEaKIINN);

—Cc(hOpPMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOMN 3HAHUI 00 OCHOBHBIX METOJIaX
HAy4YHOTO TIO3HAHMS, MCHOJIb3YEMbIX B XHUMHUH MpPU H3YYCHUU BEIIECTB H
XUMUYECKUX SIBJICHUU (nabmrosieHue, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJICTUPOBAHUE), UCIIOIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS JJIsI TIPUHSATUS
pelIeHrnd B KOHKPETHBIX JKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U
WX IPUMEHEHUEM;

—Cc(hOpPMUPOBAHHOCTh YMEHHUH COOIOJAaTh MpaBUja IMOJIb30BaHUS XUMHYECKOU
MOCy/I0l U J1abopaTOpHBIM OOOPYJIOBAHMEM, a TaKXE IMpaBUia OOpallleHUs C
BEII[ECTBAMH B COOTBETCTBUU C MHCTPYKIIMSMU T10 BBIMOTHEHHUIO TAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

—C(OopMUPOBAaHHOCTh yYMEHUHN IUIAHUPOBaTh M  BBINOJHATh XUMHYECKUI
AKCHEPUMEHT (MPEBpAICHUS OpPraHMYECKUX BEIIECTB MpPHU HarpeBaHUH,
MOJIy4YeHUE OJTUJIEHA W M3YYEHHE €ro CBOMCTB, KayeCTBEHHBIE pEaKINH
OpraHMYECKUX BEIIECTB, JeHATypalus OeNKOB TNpHU HarpeBaHWUU, IIBETHHIC
peakiuu OEIKOB) B COOTBETCTBUHU C TMPABHJIAMH TEXHUKH O€30MACHOCTH TIPH
oOpalieHiy ¢ BellecTBaMU M JabopaTOpHBIM 000PYJOBaHUEM, MPEICTABIATH
pe3yNbTaThl XHMHYECKOTO JKCIepruMeHTa B (opme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (OPMYIHPOBATH BBIBOJBI HAa OCHOBE 3THX

pe3yIabTaTOB;



—Cc(hOpMHUPOBAHHOCT, YMEHHUHA KPUTHYECKH AaHAJIM3UPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TONyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeACTBa MacCOBOMA
uHopmaruu, UuTepHeT 1 Jpyrux);

—C(OpMHUPOBAHHOCTh YMEHUU co0nroaTh OpaBWJia  SKOJOTHYECKH
[EJIECO00PAa3HOTO TMOBEACHUS B OBITY M TPYAOBOM JAEATEIBHOCTH B LENAX
COXPAHEHUSI CBOETO 3/10pOBbsSI U OKpPYXKaroIleW MpUPOJHON Cpeibl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBUSl HA UBBIE OPraHU3MBbl ONPEJECIEHHBIX OPraHUYECKUX
BellleCTB, MOHUMAas cMbica nokazatens [1JIK, mosicHaTh Ha nmpuMepax CrocoObl
YMEHBILIEHUSI W MPEIOTBPALICHUS MX BPEAHOIO BO3JACHCTBUS Ha OPraHU3M
YeII0BEeKa;

—is  00y4arouMxcs C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU 3/0POBbS: YMEHHE
OPUMEHATH 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/IaX IMO3HAHMs BEIIECTB U
XUMHYECKUX SIBJICHUIA;

—IJ151 CJIETBIX U CIA00BUASAIINX 00YYaIOIMXCS: YMEHUE UCII0JIb30BaTh pelbedHO-

TOYEUHYI0 cucTeMy o0o3HaueHu# JI. bpaiins 1is 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas

XUMUSD OTPaXKaroT:

—Cc(hOpPMUPOBAHHOCTh  MPEJCTABJIICHUN: O  XUMHYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, POJIM XHUMHUU B TO3HAHUM SIBICHUU
npupoasl, B (DOPMUPOBAHMM MBIIUICHUS] W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJMMOM ISl pEelIeHUs] MPaAKTHYECKHUX
3alad U DIKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO H
MIPUPOTHOM CpEIE;

—BJaJicHUEe  CHUCTeMOW  XMMHUYECKHMX  3HAHWUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIHNE TOHATHS (XUMHUECKUH 3JIEMEHT, aTOM, M30ToIl, S-, P-, d-

AJIEKTPOHHBIE OpOWTAIW aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSAPHBIA OOBEM,



BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHS, XHUMUYECKas
CBSI3b (KOBaJICHTHAs, MOHHAS, METaJUIMYECKasi, BOJOPOHAS), KPUCTATUIMYECKas
peLETKA, TUIIBI XUMUYECKUX PEAKIUM, PACTBOP, IIEKTPOIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS JUCCOUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peaklui, XUMHUYECKOE PABHOBECHUE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AUCCOIMAMH, Tiepuoanueckui 3akoH /. M. Menneneena,
3aKOH COXpPaHEHUsS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U IPEBPALICHUS
DHEPTUU MPU XUMHUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XAMHWH, MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE IMOHUMAHUS
MNPUYUHHOCTA W CHUCTEMHOCTH XHUMHUYECKHUX SBJICHUH, (aAKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH
YEJI0BEKA,

—C(OpMUPOBAaHHOCTh YMEHHMI BBISABJIATh XapaKTEpHbIE MPU3HAKU TOHSTHUH,
YCTAHABIIMBAaTh WX B3aHUMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME MOHSTHS
IIPY OIMCAHUU HEOPTAaHUYECKUX BEIIECTB U UX IPEBPALLCHUM;

—Cc(OopMUPOBAaHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIS
cocTaBieHHusl (OpPMyJ BEIIECTB U YPABHEHUHM XUMHUYECKHX PpEAKIIHiA,
cuctematudyeckyto HoMmeHkiatypy (IUPAC) wu TpuBMaibHBIE Ha3BaHUSA
OTJICJIbHBIX HEOPTAaHMYECKUX BEIIECTB (YrapHbIU Ta3, yrIeKUCIbIN ra3, aMMuakx,
rani¢Hasi U3BeCTh, HETaIlIEHAsI U3BECTh, MUTHhEBAs COJA, MTUPUT U APYTHUE);

—Cc(OopMUPOBAaHHOCTh YMEHHUI OMpPENeNsATh BAJICHTHOCTh M CTEMEHb OKHUCICHHS
XAMHUYECKHUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKON
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJAOPOJHAsI) B COCTUHCHHUSIX,
TAN  KPUCTAIUIMYECKOM  PEMIETKA  KOHKPETHOrO  BellecTBa  (aTroMmHas,
MOJIEKYJISIpHAsl, HIOHHAsI, METaJUTMYECKasi), XapaKTep Cpe/lbl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHHN;

—c(opMUPOBAaHHOCTh YMEHHI YCTaHABIUBATH TPUHAIIICKHOCTH HEOPTAHUIECKUX

BEUIECTB 10 MX COCTAaBy K OIpeAeaEéHHOMY Kiaccy/Tpynne COeIUuHEHUN



(mpocThie BelIECTBAa — METAIbI U HEMETaJIbl, OKCHUJIbI, OCHOBAHUS, KHCIIOTHI,
am(oTepHbIEe THIPOKCHIBI, COJIN);

—Cc(OopMUPOBAaHHOCTh YMEHHUI pacKpbIBaTh CMBICH Nepuoaudeckoro 3akona /1. M.
MenpeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, 0OBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

—Cc(OopMUPOBAaHHOCTh YMEHUHN XapaKTEPU30BAThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 371eMeHTOB 1—4 nepuonos Ilepuoandeckoil cucTeMbl XUMHUYECKUX
anemeHToB J[. WM. MenzaeneeBa, UCIONB3ysl MOHSTHS «S-, P-, O-2JEKTpOHHBIC
opOuTaNM»,  «IHEPreTHYECKHE  YPOBHU», OOBICHATH  3aKOHOMEPHOCTHU
MU3MEHEHUSI CBOMCTB XUMUYECKUX AJIIEMEHTOB U MX COSAMHEHUU MO TIEpUOiaM H
rpynnam [lepuoandeckon cuctemMbl XUMUYECKUX d1eMeHTOB []. 1. Menneneesa;

—cCc(opMUPOBAaHHOCThL ~ YMEHUW  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAaHWYECKUMX BEHIECTB pPAa3IMYHBIX KJIACCOB,
MOJITBEPKJATh CYIIECTBOBAHHE TCHETHUYECKOM CBSI3M MEXIY HEOPTaHWYECKUMHU
BEII[ECTBAMH C MTOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKIINN;

—C(hOpMHUPOBAHHOCTh YMEHHS KIACCH(PHUIIMPOBATh XHUMHUYECKHE PEAKIUU II0
pa3IMyYHBIM MPU3HAKaM (YHCITy U COCTaBY PEarupyroluX BEIIECTB, TETLIOBOMY
ety peakimu, U3MEHEHHUIO CTEIICHEH OKHCIICHHUS AJIEMEHTOB, 0OPaTHUMOCTH
peaKkIuu, y4acTHIO KaTaanu3aTopa);

—Cc(OopMUPOBAaHHOCTh YMEHHMI COCTaBJIATh YPAaBHEHUSI PEAKIUN Pa3TUIHBIX
TUTIOB, TIOJIHBIE M COKpAalIEHHBIE YpaBHEHUS pPEaKIMid HOHHOTO OOMEHa,
YYUTBIBAS YCIOBUS, TIPU KOTOPHIX 3TH PEAKIIMHA UIYT 10 KOHIIA;

—C(OpMUPOBAaHHOCTh ~ YMEHHH  TPOBOJUTH  PEAKIMH,  MOJTBEPKIAIOIIIE
KaueCTBEHHBI COCTAB PA3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH
ONMBITHBIM  TyTEM  HOHBI, TPHUCYTCTBYIONIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEIECTB;

—c(opMUpPOBAaHHOCTh ~ YMEHHUW  pacCKphIBaTh  CYIIHOCTh  OKHCIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIIMA TMOCPEJACTBOM COCTaBIEHHUS OJICKTPOHHOTO

OaslaHca ATUX PEaKIINiA;



—Cc(OpMHUPOBAHHOCTh YMEHUH OOBICHITH 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOMH
peakuuu OT pAa3NUYHBIX (PAKTOPOB; XapakTep CMEMICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBHCHMOCTH OT BHEIIHETO Bo3AcicTBus (mpuHImm Jle
[laTenne);

—Cc(hOpMHUPOBAaHHOCT, YMEHHMM  XapaKTEepH30BaThb XHUMHUYECKHE  IPOLECCHI,
JIeKaIIue B OCHOBE TIPOMBIIIUICHHOTO MOJIYYCHUS CEPHOM KHCIIOTHI, aMMHUaKa, a
Takke cPOPMHPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX MPUHITUIIAX H
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

—Cc(}OpMUPOBAHHOCTh YMEHHI NPOBOAUTH BBIYUCIEHHUS C HUCIOJIb30BAaHUEM
HOHSTHS «MaccoBasi J0JIsl BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOILLIEHUH ra30B
OpU XUMHYECKHX pEaKIHMsIX, MacChl BeIecTBa MM 00BbEMaA Ta30B 11O
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIM O00bEMY OJHOrO W3
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOTO 3(@eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IPEBPALIICHUS U COXPAHEHHSI SHEPTUH;

—Cc(}OpMHUPOBAHHOCTh YMEHUN COOJIOJATh MpaBUjia TOJb30BAHUS XUMHUYECKOMN
MOCy/I0l U J1abopaTOpHBIM OOOPYJIOBAHMEM, a TaK)Ke IMpaBUiia OOpAILCHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMH TIO BBIMOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIbITOB;

—c(hOpMHUPOBAHHOCT, yYMEHHHM TUIAHUPOBATH ¥ BBIMONHITH XUMHUYECKUH
IKCIIEPUMEHT (Pa3I0KEeHHE MEPOKCHIA BOJOPO/Ia B MPUCYTCTBUU KaTalu3aTopa,
OIpe/eNieHue CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAIBLHOTO
WHAWKATOpa, BIMSHUE PA3NIWYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOMH
peaxkiuy, peakiuy HOHHOIO OOMEHa, KaueCTBEHHbIE pEeakuu Ha cyibdart-,
KapOoOHaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  aMMOHHUS,  peIleHue
OKCIIEPUMEHTAIBHBIX 3a7ad To TemaMm «Mertamiey u  «Hemeramib») B
COOTBETCTBUM C TpaBUJIAMU TEXHUKH O€30MacHOCTH TMpH OOpalleHUH C
BEIIECTBAMH U JaOOPATOPHBIM O00OPYAOBaHHEM, TPEACTABIATH PE3YIbTATHI
XUMHYECKOTO SKCIIEpUMEHTa B (DOpME 3amUCH ypaBHEHUN COOTBETCTBYIOIIHUX

peakuuii 1 GOpMyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;



—Cc(hOpMHUPOBAHHOCT, YMEHHMHA KPUTHYECKHM aAHAIM3UPOBATh XMMHUYECKYIO
uHpOpMAIIMIO, TONyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeACTBa MacCOBOMA
KOMMYHHUKaIuu, IHTEpHET U Ipyrux);

—Cc(OpMHUPOBAHHOCT ~ YMEHUH co0ro1aTh OpaBWjia  JKOJOTHYECKH
[EJIECO00PAa3HOTO TMOBEACHUS B OBITY M TPYAOBOM JAEATEIBHOCTH B LENAX
COXPAHEHHUSI CBOETO 3710POBbsSI U OKPYXKaroIleW MpUPOJHON Cpeibl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS Ha >KMBBIE OPIraHU3Mbl OIpPENEIEHHBIX BELIECTB,
noHuMas cmeicn  mnokazarens [I[JIK, mnosicHATh Ha mnOpuMmepax CIOCOOBI
YMEHBILIEHUSI W MPEIOTBPALICHUS MX BPEAHOIO BO3JACHCTBUS Ha OPraHU3M
YeII0BEeKa;

—is  00y4arouMxcs C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU 3/0POBbS: YMEHHE
OPUMEHATH 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/IaX IMO3HAHMs BEIIECTB U
XUMHYECKUX SIBJICHUIA;

—IJ151 CJIETBIX U CIA00BUASAIINX 00YYaIOIMXCS: YMEHUE UCII0JIb30BaTh pelbedHO-

TOYEUHYIO cucTeMy o0o3HaueHu# JI. bpaiins uist 3anmucu XuMU4ecKux (GopMyIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB u JuaexkTpoHHble (UU(poBbHIE)
Ne /it Kourpoubnble IIpakTHyeckue
TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThbI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
[Ipeamer oprannueckoit
11 xumud. Teopust cTpoeHUs 3 Buneoypoku no xumuu, 7-11
' OpPraHUYECKUX COCIMHEHUN A. KJ1.http://mriya-urok.com/categories/himiya/
M. bytieposa
Hroro no pazneny 3
Paznes 2. Yriesogopoasbl
TTpe/ielTbHbIC YTICBOIOPOIE! https://himi4ka.ru/samouchitel-po-himii/urok-
2.1 yr 2 17-osnovnye-ponjatija-organicheskoj-
aJIKaHbI .
himii.html
Xumus AJid BceX: WITIOCTPUPOBAHHBIE
59 HenpenenbHble yrieBogopobL: 5 1 MaTepuaibl o 001el, OpraHu4eckon u
' AJIKEHBI, AJIKAAUEHB], aJIKMHBI HEOpraHn4yecKkou xumuu http://school-
sector.relarn.ru/nsm/
Xumust 41 BCeX: WIITIOCTPUPOBAHHBIC
53 Apomarnyeckue 5 MaTepuaibl o 001el, OpraHun4eckon u
' YIII€BOAOPOABI HEOpraHW4YeCcKor Xumuu http://school-
sector.relarn.ru/nsm/
Xumus AJid BceX: WITIOCTPUPOBAHHBIE
[IpupoiHbIE HICTOYHUKHT . .
MaTepuaibl o 001el, OpraHudeckon u
2.4 YTJIIE€BOIOPOAOB U UX 3 1 1 .
HEOpraHW4YeCcKor xumuu http://school-
nepepaboTka
sector.relarn.ru/nsm/



http://mriya-urok.com/categories/himiya/
https://himi4ka.ru/samouchitel-po-himii/urok-17-osnovnye-ponjatija-organicheskoj-himii.html
https://himi4ka.ru/samouchitel-po-himii/urok-17-osnovnye-ponjatija-organicheskoj-himii.html
https://himi4ka.ru/samouchitel-po-himii/urok-17-osnovnye-ponjatija-organicheskoj-himii.html
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
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Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

XUMHUYECKUH CIIPAaBOYHUK
http://tehtab.ru/Guide/GuideChemistry/

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

3.1 Crouptel. DeHon 3 NnnrocTpupoBaHHBIC MaTEPHAIIBI 10
pasnenam: oO1as, opraHudecKas u

Heopranuueckas xumus. CpaBo4HUK,
Tectsl, BUz€o (1emMo). * Opranuyeckas
XUMHUSL.

XHUMHYECKUH CITPaBOYHHUK
http://tehtab.ru/Guide/GuideChemistry/ ¢

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

7 1 WnmroctpupoBaHHbBIE MaTEpUaIbl IO

Anspaeruasl. KapOoHOBBIE

3.2
KHUCIO0THI. ClI0XKHBIE AP

pasnenam: oO1asi, opraHu4yecKas u
Heopranuueckas xumusi. CpaBoOYHUK,
Tectsl, BUaeo (nemo). * Opranuyeckas
XUMHSL.

XUMHUYECKUH CIIPAaBOYHHK
http://tehtab.ru/Guide/GuideChemistry/ ¢

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

3.3 YrieBoast 3 1 1 WnmrocTpupoBaHHbIE MAaTEPHUATIBI IO
paszenam: oOIas, opraHuveckas u

Heoprannyeckast Xxumusi. CipaBOYHHK,
TecTs1, BUzEO (1eMo). * Opranudeckas

XUMMUA.



http://tehtab.ru/Guide/GuideChemistry/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://tehtab.ru/Guide/GuideChemistry/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://tehtab.ru/Guide/GuideChemistry/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

Uroro mo pazueny 13

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

XUMHUYECKUH CIIPAaBOYHUK
http://tehtab.ru/Guide/GuideChemistry/

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html
AMUHBI. AMUHOKHUCIIOTHI.

4.1 3 1 NnnrocTpupoBaHHBIC MaTEPHAIIBI 10

benku
paszznenam: oOuias, opraHu4eckas u
Heopranuueckas xumus. CpaBo4HUK,
Tectsl, BUz€o (1emMo). * Opranuyeckas
XUMHUSL.
Hroro no pazneny 3

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS

XuMus Ui BCEX: WIIIOCTPUPOBaHHbBIE
MaTepHalbl o o0I1el, OpraHMuecKon u
Bonoxkna HEOpraHW4YeCcKor Xxumuu http://school-
sector.relarn.ru/nsm/

51 [Tmactmaccel. Kayuyku.

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10
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http://tehtab.ru/Guide/GuideChemistry/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

11 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(poOBbHIE)
Konrpoububle IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypchbl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
Ilepuonuueckuii 3aK0H U
pHOA Buneoypoku no xumuu, 7-11
1.1 [Tepuoanueckas cucrema 3 . .
Ki1.http://mriya-urok.com/categories/himiya/
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneena
CTpoeHUeE BEIECTBA. .
1.2 p H 4 Ennnas xomneknus LIOP http://fcior.edu.ru/
MHoroo6pa3ue BeniecTs
1.3 XUMHYECKUE PEAKITUN 6 1 1 Ennnas xomnexums L{OP http://fcior.edu.ru/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
Ennnas xomnekus L{OP http://fcior.edu.ru/
2.1 Mertainisl 6 1 Buneoypoku no xumuu, 7-11
Ki1.http://mriya-urok.com/categories/himiya/
Ennnas xomnekus L{OP http://fcior.edu.ru/
2.2 Hemertamisr 9 1 1 Buneoypoku no xumuu, 7-11
KJ1.http://mriya-urok.com/categories/himiya/
Enunas xomnekrus L{OP http://fcior.edu.ru/
CBs13b HEOPraHUYECKUX U
2.3 2 Buneoypoku no xumuu, 7-11
OpPraHHYECKHUX BEIIECTB . s
P Hl KJ1.http://mriya-urok.com/categories/himiya/
Uroro no pazgeny 17



http://mriya-urok.com/categories/himiya/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://mriya-urok.com/categories/himiya/
http://fcior.edu.ru/
http://mriya-urok.com/categories/himiya/
http://fcior.edu.ru/
http://mriya-urok.com/categories/himiya/

Pa3zgen 3. XuMus 1 ;KU3HL

DJIEKTPOHHBIN YUYEOHUK ISl CpeTHen

A X 4

3 VMU W IS HE IIKOJIBL http://cnit.ssau.ru/organics/index.htm:
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 34
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http://cnit.ssau.ru/organics/index.htm

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
. N Enunas komneknus
1 [Ipeamer oprannyeckoit xumuw, e 1 1OP
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE htto://fcior.edu.ru/
Teopus cTpOCHHS OPTraHUIECKUX Enunas komneknus
2 coenunennii A. M. bytieposa, eé 1 LHOP
OCHOBHBIE TTOJIOKEHUS http://fcior.edu.ru/
[Ipencrasnenue o K1accuPpUKAIUN
Enunas komnexknus
3 opraHudeckux BemiecTB. Homenknatypa 1 1OP
(cucremaTuveckasi) ¥ TPUBHATHHBIC htto://fcior.edu.ru/
Ha3BaHMSI OPTaHUICCKUX BEIICCTB ] —
Enunas komnexkuus
AJIKaHBI: COCTaB M CTPOCHHUE,
4 . 1 LHOP
TOMOJOTHHACCIIH A http://fcior.edu.ru/
o Ennnas xojuieknusa
Mertan u 3TaH — NpoCTEeHIIe
5 1 LHOP
MPEACTaBUTENH AJIKAHOB htt: /fcior.edu.ru/
Ennnas xojuieknusa
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOKMCTBA 1 HOP
http://fcior.edu.ru/
. Enunas komnexkuus
DTUJIEH U TIPONUIIEH — MPOCTeHIIne
7 1 HOP

IpEACTAaBUTCIIU AJIKCHOB

http://fcior.edu.ru/



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

[IpakTrueckas padota Ne 1. «Ilonyuenue

Ennnasg xojuieknusa

8 STUJIEHA U U3YUYEHHUE €r0 CBOWCTBY HOP
Y1 http://fcior.edu.ru/
Aunkanuensl. byranuen-1,3 u Ennnasg xojuieknusa
9 MetunoyraaueH-1,3. Ilomyyenue LHOP
CHHTETHUYECKOI0 KaydyKa U Pe3UHBI http://fcior.edu.ru/
AJKHUHBL: COCTaB U OCOOCHHOCTH CTPOCHUS, Enunast koyuiekusa
10 TOMOJIOTHYECKHH psll. ATETHIICH — LHOP
MPOCTEUILIUN MPEICTABUTEIb AIKHHOB http://fcior.edu.ru/
o Enunas xoiiekims
1 Brruncnenus mo ypaBHEHUIO XUMHUYECKOM 1OP
€aKI1HU .
peaxi http://fcior.edu.ru/
Enunas xosmexkmnus
12 Apenbl: 6eH301 U TOIyod. TOKCHYHOCTh 1OP
apeHoB .
P http://fcior.edu.ru/
Envnnas xosneKius
13 I'eneTnyeckas CBsI3b yIi€BOJOPOIOB, 1OP
NpUHAAIEKAIINX K pa3IMYHBIM KJlaccaM .
PHHaL HI p http://fcior.edu.ru/
[IpupoiHbIE ICTOYHUKH YTIIEBOIOPOIOB: Envnnas xosneKius
14 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE [HOP
ra3bl, HeTh U IPOYKTHI €€ mepepadboTKu http://fcior.edu.ru/
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB: Enunas xoaeKius
15 MPUPOJIHBIN ra3 U MOMyTHbIE HE(TAHBIE [HOP
ra3bl, HeTh ¥ IPOTYKTHI €€ mepepaboTKu http://fcior.edu.ru/
Enunas xoaeKius
16 KonTponpHas pabota mo pazaeny 1OP
«YTHEeBOIOPOIEI» .
#oPOs http://fcior.edu.ru/
17 [IpenenbHble 0IHOATOMHBIE CIUPTHI: Envnas xomeKius

METAaHOJ U OTAaHOJI. BO[[OpOI[HaH CBA3b

HOP



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

MHoroaToMHBIE CIIMPTHI: STUJIICHIJTIMKOJIb U

http://fcior.edu.ru/

Ennnasg xojuieknusa

18 TIIMLEPUH Lor
P http://fcior.edu.ru/
Enunas komnekuus
19 @DeHOI: CTPOCHUE MOJICKYIIBI, PU3NICCKUE 1OP
Y XMMUYECKHUE CBOMCTBA, IPUMEHEHUE http://fcior.edu.ru/
Enunas komnekuus
20 Anpaeruapl: GopMatbICTHI U 1OP
AUETATLACTHI. AUCTOR http://fcior.edu.ru/
Ennnas xojuieknus
21 OAHOOCHOBHBIE MpeAeNbHbIE KAPOOHOBBIE 1OP
KHCIIOTBI: MypaBbUHAs M YKCYCHAsI htto://fcior.edu.ru/
99 [IpakTuueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)
CrteapuHOBas U OJICMHOBAsI KUCTIOTHI, KaK Enunas xomnekuust
23 MPEJICTAaBUTEIIH BBICIIAX KapOOHOBBIX LHOP
KHUCJIOT http://fcior.edu.ru/
Enunas komnexknus
24 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX 1OP
KHCIIOT, UX MOIOLIEE JCHCTBHUE http: /fcior.edu.ru/
CrnoxxHbIe 2(hDUPBI KaK MPOU3BOTHBIE Enunas xomnexkuus
25 KapOOHOBBIX KHCIIOT. [ HAPOIIN3 CIIOKHBIX LHOP
a¢upoB http://fcior.edu.ru/
Enunas komnexuus
26 Kupsr: runponus, mnpuMeHEHHE, 1OP
Ouosornueckasi pojb KUPOB htto://fcior.edu.ru/
97 VYTieBoibl: CocTaB, KiacCU(pUKAITHSI. Enunas komnexius

Baxuerive npencTaBuTeNun: rioK03a,

LIOP



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

¢bpyxTO3a, caxaposa

http://fcior.edu.ru/

Kpaxman u nemnrono3a Kak npupogHbIe

EI[I/IHaH KOJUICKIHA

28 MOJIUMEPDI 1 LHoP
http://fcior.edu.ru/
KonTponpHas pabota mo pazueny
29 «Kucnopopacoaepxaiiyue opraHuuecKme 1
COCJIMHECHHU S
Enunas komnekuus
30 AMUHBI: METUJIAMHUH U aHUJIHH 1 LHOP
http://fcior.edu.ru/
AMUHOKHUCIIOTHI KaK aM(oTepHbIE Enunas xomnexkuus
31 OpTraHUYeCKUe COSTUHEHHS, UX 1 LHOP
ononornyeckoe 3Hauenue. [lenruasl http://fcior.edu.ru/
benku xak npupoaHsie Epteas KoMIeKI
32 1 LHOP
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS http://fcior.edu.ru/
Ennnas xoymrekms
OCHOBHBIE TOHATHUS XUMUHU
33 . 1 LHOP
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN http://fcior.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a Enunas komnexius
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH. 1 LHOP
IInacTmaccel, KaydyKkH, BOJIOKHA http://fcior.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34
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http://fcior.edu.ru/
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
. Enunas komnexus
1 XUMHUYECKHUH JIEMEHT. ATOM. DJIEKTPOHHAs 1 11OP
KOH(UTypaIus aTOMOB .
(uryp http://fcior.edu.ru/
Ilepnonnueckuit 3akoH u Ilepnonnueckas
Enunas kommekus
5 cUCTEeMa XUMHUYECKUX 3eMeHToB . 1. 1 1OP
MeHpeneeBa, X CBSI3b C COBPEMEHHOM .
. P http:/fcior.edu.ru/
TEOpHEIl CTPOEHUST aTOMOB
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTMHEHHH 110
Enunas xomnexuus
3 rpyImaM v nepuojaaM. 3HaueHUe 1 1OP
MEPUOINUECKOTO 3aKOHA U CUCTEMBI .
P http://fcior.edu.ru/
xumudeckux ayementoB .. Menieneena B
Pa3BUTUU HAyKU
Crpoenue BemiecTBa. XUMHUYECKast CBS3b, €€ Enunas xomnexuus
4 BU/Ibl; MEXaHU3MbI 00pa30BaHuUs 1 [HOP
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b http://fcior.edu.ru/
BaneHTHOCTB. DNEeKTPOOTPULIATETBLHOCTD.
Enunas xomnexuus
5 Crenens okucienus. Bemecrsa 1 1IOP
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO .
yip P http://fcior.edu.ru/
CTPOCHUS
[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX. Enunas xomnexuus
6 HctruHHbBIE U KOJUTOUAHBIE PACTBOPHI. 1 HOP

MaccoBast 107151 BELIECTBa B pacTBOpE

http://fcior.edu.ru/



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKNX COeANHEHUH. ['eHeTnueckas

Ennnasg xojuieknusa

7 LHOP
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMYHBIX htto://fcior.edu.ru/
KJIaCCOB
Krnaccudukanus XuMHYECKUX pEeakiui B
HEOPraHWYECKON U OPraHUYE€CKON XUMHUH. Ennnasg xojuieknusa
8 3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH HOP
COXpAaHEHUS U MPEBpAIICHUS SHEPTUU MTPU http://fcior.edu.ru/
XUMHUYECKUX PeaKIHIX
9 Ckopoctb peakiuu. OOpaTuMbIe peaKkIuu. Enpmas konnexus
XUMUYECKOE paBHOBECHE LoP .
http://fcior.edu.ru/
[TpakTrueckas padora Ne 1. «BnustHue
10 pa3IUyHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»
OnektponuTryeckas auccouuanus. [lonsrue
11 0 BoJIOpoiHOM Tokazarene (PH) pactBopa. EI([)I/I;IM KOILTEKIIA
Peakuuu nonnoro oomena. ['maponus http://fcior.edu.ru/
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC Enunas komnexius
12 peakuuu. [lonsitre 06 amekTponuse LHOP
pacIuIaBoOB U PaCTBOPOB COJIEN http://fcior.edu.ru/
13 KontponbHas paboTta mo pazaery
«Teopernyeckne OCHOBBI XUMHUU»
Meramnsl, ux nonoxxenue B [lepuoanueckoit
CUCTEME XUMHUYECKUX 31eMeHToB . 1. Enunas komnexuus
14 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS HOP

atomoB. OOmue pu3ndeckre CBOMCTBA
METAJIIIOB

http://fcior.edu.ru/



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P

15
HanpsHKEHUHA METaJIOB
XUMHYECKHE CBOMCTBA BAXKHEUIITNX Ennnas xoyuieknus
16 METAJIJIOB (HATpUi, KaJauil, KaJlbLIUi, MarHum, LHOP
ATIOMUHUN) U UX COSTUHECHHI http://fcior.edu.ru/
. Enunas xomieknus
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIN U UX 1OP
COEIMHEHUI )
http://fcior.edu.ru/
o Enunas xoiiekius
18 XUMHUUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX 1OP
COETUHEHUN .
http://fcior.edu.ru/
[IpakTuueckas pabora Ne 2. "Pemienue
19 SKCIEPUMEHTAIBHBIX 33724 M0 TEME
«Metamias»"
Hemetamiel, X MOJ0KEHUE B
o Enunas xommekmus
20 [Tepuoanueckoii cucTeMe XUMHUUYECKHUX 1OP
anemenToB 1. . MenjeneeBa u http: /fcior.edu.ru/
0COOCHHOCTH CTPOEHHS aTOMOB ' o
du3nyeckre CBOMCTBA HEMETAIIJIOB. Ennnas xoiieknus
21 AnoTponusi HEMETAUIOB (Ha IpUMeEpe LHOP
KHCII0po/ia, cephl, hocdopa u yriepoza) http://fcior.edu.ru/
o Enunas xoJmekmus
99 XUMHYECKHE CBOMCTBA TAIIOTCHOB, CEPhI H UX 1OP
COETUHEHUN )
http://fcior.edu.ru/
. Ennnas xojuieknusa
93 XuMudeckue cBoMcTBa a3oTa, (hocodpa u ux 1OP
COEAMHEHUN )
http://fcior.edu.ru/
24 XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U Enunas komnexuus

HUX COEIUHEHUN

[HOP



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

[IpumeHeHne BaXXHEUIIINX HEMETAUIOB U UX

http://fcior.edu.ru/

Ennnasg xojuieknusa

25 COETUHEHUN HOP
http://fcior.edu.ru/
O060011eHrEe ¥ cucTeMaTh3auus 3HaHUH 110
Enunas xosmexkmnus
26 TeMme «HemeTamnsl». Berancinenus mo 1OP
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1 .
http://fcior.edu.ru/
TEPMOXHUMHUYECKUE PACUETHI
[IpakTuueckas padorta Ne 3. «Pemienue
27 AKCIICPUMEHTAIIBHBIX 337124 110 TEME
"HemeTtamaber"»
28 KonTponbhas padora no temam «MeTtasuibi»
n «Hemeramnsy
Ennnas xojuieknus
29 Heopranuueckue u opraHnveckue KUCIOTHI. 1OP
Heopranuueckue u opraHnueckiue OCHOBaHUS htto://fcior.edu.ru/
AM@oTepHbIE HEOPTAaHUYECKUE 1
Ennnas xojuieknusa
30 opraHudeckue coenHeHus. [ eHeTnueckas 1OP
CBA3b HEOPTraHUYECKUX U OPTraHUYECKUX http: /fcior.edu.ru/
BEIIECTB ' o
Ponps xuMuu B 00ecrieueHnH dKOIOTHUECKO, Ennnas xoiieknus
31 SHEPTETUYECKON U MHUIIEBON O€30MaCHOCTH, LHOP
Pa3BUTHHU METULIMHBI http://fcior.edu.ru/
[IpencraBienust 06 OOIMINUX HAYIHBIX Enunast koyuiekus
32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYEeHHUS [HOP
BaXHEHIITNX BEIIECTB http://fcior.edu.ru/
Enunast koyiekus
33 YenmoBek B MUPE BEIIECTB M MATEPHATIOB LHOP

http://fcior.edu.ru/
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http://fcior.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Xumus, 11 xmace/ I'abpuensa O.C., OOmmecTBO ¢ OrpaHUYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1) N.I".OctpoymoB u O.C.I'abpuesnsn. Xumua 10-11 xknacc Merop
nmocoone.M31a-Bo.:Muemos3nna, 2015 r. — 198c¢.

2)H. B. lllupmuna. Xumus. UHauBuiyanbHble KOHTPOJIb 3HAHUN — KAPTOUKH —
3aJlaHus.37a-B0.; YunTelnp,2023 r.-259¢.

3)B.B. Epemun. Metonuuecaoe nocooue xk yueonuky B.B. Epemuna, H.E.
Kyssmenko, M.:Jlpoda, 2018-123c.

4)H. H. I'apa, M. B. 3yeBa. KoHTpoJibHbBIE 1 TPOBEPOUHBIE pabOTHI 110 XUMuH 10-
11 knacc. : Metoa.nmocobue.-4 -e uza.,crepeorur.- M. Ipoda, 2001-114 c.

5)B. 4. Busropckuii. Bonpocsl, ynpakHEeHUs U 3a/1a4M 10 OPTaHUYECKON XUMUU

c orBetamu 1 pemieHusmu: 10-11 knacc. M- I'ymanunt.msa.uentp BJIAZIOC,

2002.-688c.



HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

» Enqunas komnekius LIOP http://fcior.edu.ru/

* Buzneoypoku no xumun, 7-11 ki.http://mriya-urok.com/categories/himiya/

* [Ipe3eHTaluu K ypokaM U BHEKJIACCHBIM MEPONPUITHUSIM, XUMUS
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

» Hawanwnsiit kypc xumun: http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml
» BuptyanbHas xumuueckas mikoja http://maratakm.narod.ru/

* Xumus A4Jid BCeX: WUTFOCTPUPOBAHHBIE MaTEPHUAIIBI 1O O0IIEH, OPraHUYECKON U
Heoprannueckor xumun http://school-sector.relarn.ru/nsm/

» Xumuueckuii cipaBounuk http://tehtab.ru/Guide/GuideChemistry/

« http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.htmi
WnnmrocTpupoBaHHbIE MaTepUalIbI 1O pa3zesiaM: 00IIasi, OpraHndeckas u
Heopranuueckast xumusi. CnpaBodHHK, TecTbl, BUIAEO (IEMO).

* Opranuyeckas XuMus. DJIEKTPOHHBIA YUeOHUK JIs1 CpeAHEH

mkoJtel. http://cnit.ssau.ru/organics/index.htm:
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