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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 10 XUMUM Ha YpPOBHE CpeaHEro oOumero oOpa3oBaHUs
pa3paborana Ha ocHoBe demepanmbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit deneparnuny», TpeOOBaHUI K pe3yJbTaTaM OCBOCHUS
denepanbHOI 00pa30BaTEIbHON MPOTrpaMMBI cpenHero oo1ero oopazoanus (OOII
COO), npencraBieHHbix B denepaibHOM TOCYyAapCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHusi yd4eOHOTO NpeIMeTa
«Xumus» B oOpasoBarelbHBIX opranu3anusx Poccuiickoit  ®enepanuu,
peanu3yonmx OCHOBHbBIE 00pa30BaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3Butusa BocnuTanusi B Poccuiickoit @enepamuu Ha nepuon 1o 2025
rona» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OIpPEIETICHUIO
oOuieit crpareruy 00yueHus, BOCIUTAHUS U Pa3BUTUS 00ydarouuxcsi CpecTBaMu
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIM
koHUentyanbHble nojoxeHus PI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
CoJlep>KaHMsl, pPe3yJbTaTOB OOydeHUss U TpPeOOBaHWM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOEe oOpa3oBaHue, NOJTy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHOM  OpraHu3alluM, SIBISIETCS HEOTHhEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIUM JTallOM pealn3alliud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U O0ILIEH KyIbTYpPHI
YEJIOBEKA, a TAKXKE IKOJIOIMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO
U MpUpoaHOH cpene. Peanusyercsa xumudeckoe oOpa3oBaHHE OOy4arOUIMXCsS Ha
YPOBHE CpeJIHEro o0IIero 00pa3zoBaHus CpeICTBAMU YUEOHOTO MTpeaAMeTa « XUMUS»,
coJlep)KaHUe M TIOCTPOEHUE KOTOPOTO OMNpEeNeNieHbl B MPOrpaMMe MO XHMHUH C
y4€TOM cCreuu(puKd HAayKH XUMHUHU, €€ 3HAuYCHHUs B TMO3HAHUM TPUPOJLI U B
MaTepuaIbHOU KU3HU OOIIECTBa, a TaKKe ¢ YUYETOM OOUIMX IeNel W MPUHLIHUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBl CpelHero oOLIero
oOpazoBanus B Poccutickoit deneparnum.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyr poJib B
COBPEMEHHOW LMBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUAIbHON KYJBTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABIICHUS 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUSA
BEILLIECTBEHHOI'O0 COCTaBa OKPYKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHs CTaja
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBUEM YCIICIIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa ooOmectBa. CoBpeMEHHass XHMHsS KakK HaykKa
CO3UJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peLICHHE
rJI00AIbHBIX  MPOOJIEM YCTOMYMBOTO PpAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOMA,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUMM ¢ OOmMMMHU LEISIMH M TPUHLIMIIAMU CPEIHETO OOIIEro
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbI YPOBEHb
W3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 WM IS  BBIPAaOOTKH  MHPOBO33PEHUECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUS B JKU3Hb COLUUYMa, MPOJOJIKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomuMu  npeaMmeTa  «XUMUsSD  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOIIass U HEOpPraHUYECKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HAHHWW 0 HEOPTaHUYECKOW XUMUU (C BKIIFOUCHHEM 3HAHUU U3 OOIIEH XUMHUH) U
OpraHn4eckon xumMuu. POpMUPOBAHUE AHHOM CHUCTEMBI 3HAHUM IIPU U3YUYECHHU
npeaMera 00ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCEro MHOrooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conepxkanHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CcPOpMHUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TOJAXO0/Ja K U3YYEHUIO Y4YeOHOro warepuaia U 0OYCJIOBIICHA
HUCTOPUYECKU OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM HA ONIPEACTIEHHBIX TEOPETUUECKUX
ypoBHsix. Tak, B Kypce OpraHMYeCKOW XHMMHH BEILECTBA PAacCCMaTpPUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHSI OPTaHMYECKUX COEIUHEHH, a TaKKe Ha
YPOBHE CTEPEOXUMUUYECKUX U DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHHUH BEILIECTB.
Ceenenust 00 WH3ydaeMbIX B Kypce BEIIECTBaxX JAlOTCS B pa3BUTUUM — OT
YTJIE€BOJAOPOIOB 0 CIIOKHBIX OHMOJIOTMYECKHM AaKTUBHBIX cOelMHEeHH. B kypce
OPraHWYeCKON XHWMHUHU TOJIy4aloT pa3BUTHE CPOPMHUPOBAHHBIE HA YpPOBHE
OCHOBHOT'O OOIIETO 00pa30BaHusl MEPBOHAYAIBHBIC TPECTABICHUS O XUMUIECKOU
CBSI3H, KJIACCU(PDUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB
OT UX CTPOEHUS, O XUMUYECKOU PEAKIUU.

ITon HOBBIM yrJioM 3peHuss B TmpeaMere «Xumus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCsl M3YUYEHHBIM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUUECKH Matepruadl | (HaKTOJIOTHYCCKHE CBEICHUS O BEIIeCTBAX W
XUMUYECKON peaknuu. Tak, B yacTHOCTH, B Kypce «OOmmas u HeopraHuyeckas
XUMUS» OOYyYaroIIMMCSl TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAUYCHUE
NEPUOJINYECKOTO 3aKOHA C OOIETEOPETUUECKUX U METOJOJOTMUYECKUX MO3UIUH,



riay0xXe TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
000011aro1Iel 10 OOBSICHAIONIENH U TPOTHO3ZUPYIOIIEH.

Envnas cucreMa 3HaHMWA O BaXHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH,
CBOICTBaX M NPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEaKIHUSAX, UX CYIIHOCTH W
3aKOHOMEPHOCTSX ITPOTEKAaHMs JonoyHsIeTCs B Kypeax 10 u 11 kimaccoB anemenTamMu
COJIEp>KaHUs, UMEIOIIMMH KYyJIbTYPOJOTHYECKHM M NPUKIAJAHONW Xapakrep. OTh
3HaHUA CIIOCOOCTBYIOT NMOHMUMAaHHMIO B3aMMOCBSI3M XMUMHM C APYTMMH HayKamH,
PacKpbIBAIOT €€ pOJib B O3HABATEIBHON U MPAKTUUECKOM AEATEIIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOLECCY TBOPUECTBA B 00JIACTH TEOPUU
Y MPAKTUYECKHUX MPUIOKEHUN XUMUH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCA
B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3AHHBIX C XUMHUEH,
KPUTHYECKHU OCMBICIINBATh MHPOPMAIIUIO U IPUMEHSTH €€ JIsl IOTIOJHEHNS 3HAaHU,
pelIeHus] MHTEJUIEKTYaIbHbIX U 3KCIIEPUMEHTAIbHBIX UCCIIEIOBATEIbCKUX 3aj1ay.
B nenom coaepkanuve ydueOHOro npeamera «XUMHUsS» JTaHHOTO YPOBHS M3yUEHHUS
OPUEHTHPOBAHO HAa (pOpMHpPOBaHHE y O0YUAIOLIUXCS MUPOBO33PEHUECKON OCHOBBI
JUIs TOHMMaHUA (UIOCOPCKUX HIeH, TaKUX KakK: MaTepualbHOE €IUHCTBO
HEOPraHUYECKOT0 U OPraHMYECKOro MHpa, 00yCIIOBIEHHOCTh CBOIMCTB BELIECTB UX
COCTAaBOM M CTPOECHUEM, TO3HABAEMOCTh MIPUPOIHBIX SIBJICHUH My TEM SKCIIEPUMEHTA
U pEHICHHS TMPOTUBOPEUYHIl MEXAy HOBBIMH (aKTaMU M TEOPETHUYECCKHUMH
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMUHU B PEIICHUU SKOJOTUYECKUX MpobdiieM, a
Takke MpobeM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B miane pemenus 3amad BOCHUTAHUS, pPAa3BUTUS M COLUAIU3ALMH
oOy4Jaromuxcs OPHUHATHIE NPOrpaMMON MO XHMHHM MOAXOAbl K ONpPEIEICHUIO
COJEpKaHUS M TOCTPOCHHUS TpeaMeTa IMpeaycMaTpuBaioT  (OPMUPOBAHUE
YHHUBEPCaJIbHBIX YU€OHBIX JEHCTBUI, UMEIOUINX 0a30BOE 3HAUECHUE JIUIST Pa3InIHbIX
BUJIOB JIESTEILHOCTHU: pELIEHUs MpoOjeM, IOHMCKa, aHaliu3a U 00paboTKH
uH(popMaIMu, HEOOXOAUMBIX MJisi NPUOOPETEHHsS] ONbITa MPAKTUYECKOH H
MCCIIEIOBATEIBCKON JEATEIBHOCTH, 3aHUMAIOIIEN Ba)XKHOE MECTO B IO3HAHHUH
XUMHH.

B mnpaktuke npenopaBaHus XMMHMHM KakK Ha YPOBHE OCHOBHOIO OOUIETO
00pa30BaHMsl, TaK U HA YPOBHE CPEIHET0 001Iero 00pa3oBaHus, IpU ONPEIEICHUN
COJIEp>KaTeJIbHOM XapaKTEePUCTUKHU LeJied H3Yy4YeHUs: NpeIMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO MPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIBbHOCTH YEJIOBEKAa M KAK OJHOIO M3 KOMIIOHEHTOB MHMPOBOH KyJNbTyphl. C
METOAUYECKOM TOYKM 3PEHMUS TAKOM IMOAXOJ K ONPEACICHUIO LEJIEH H3Y4YEeHUs
IpEeIMETa SBISIETCS BIIOJIHE ONPaBAaHHBIM.



CornacHO MaHHON TOYKE 3pEHMS TJIABHBIMU LEISIMU W3YYEHHUS TpPEIMETa
«Xumus» Ha 6azoBoM ypoBHe (10 -11 kJ1.) siBAsIFOTCS:

e (opMupoBaHHE CHCTEMbl XHMHYECKHX 3HAHMH KaK BaKHEHIIeH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYyYHOU KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTabHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE SI3bIKa HAYKH, YCBOGHHE U TMOHMMAaHUE CYUIHOCTH JOCTYMHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTEPa, O3HAKOMIIEHHE C HUCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (GOopMHpPOBAHUE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BEIIECTB U XUMHUECKUX peaKInii, HEOOXOUMBIX AJI MPUOOPETEHUS] YMEHU
OPUEHTUPOBATHCS B MHUPE BEIIECTB U XMUMHUYECKHX SIBJICHUM, UMEIOIINX
MECTO B IIPUPOAE, B IPAKTUUECKON U TOBCEIHEBHOU JKU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB JCSITEILHOCTH, CBA3AHHBIX C HAOIOJICHHEM H
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COONIOACHUEM  IPaBUI
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHas XapaKTepUCTUKA LeJIed U 3a/1a4 U3y4YeHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpellHero oOmiero oopazoBanus. CeronHs B
MPEeNolaBaHUK XUMUU B OOJIbIIIEH CTENIEHU OTAAETCS MPEIIMOUYTEHUE MPAKTUYECKON
KOMIIOHEHTE  COJCpKaHUs OOydYeHHs, OPUEHTUPOBAHHOW Ha TMOATOTOBKY
BBIIIYCKHUKA 00I1€00pa30oBaTeIbHOM OpraHu3aliyi, BIIAJICIOIIET0 HE HabOpoM
3HaHWM, a (QYHKIIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMHU U yMEHUSMHU
AKTHUBHOT'O MMOJYy4YEHUS! 3HAHUW U IPUMEHEHHUS UX B PEAJIbHOM KU3HU ISl PEIICHUS
MPAaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Npu U3yUECHHUH NPeIMETa « XUMHUS) TOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TaKKE LEIN U 3a7a4l, KaK:

aganTamus o0ydJaromuxcs K YCIOBUSM JHHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIISCTBAMHU U UX
MPUMEHEHUEM;

dbopMupoBaHre y OOYYaIOMUXCS  KIIOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), MMEIIINX YHUBEPCAJbHOE 3HAYEHHUE JUISl PA3JIMYHBIX BHUOB
NEeSATENBLHOCTH: PEIeHUs MpobJieM, Moucka, aHaau3za u o0paboTku mHboOpMaIuy,
HEO0OXOIUMBIX JIJIsl IPUOOPETEHUS OTIbITA ICSITEILHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B MO3HAHUM XUMHH, a TAKKE IJis1 OLEHKH C MO3ULHUA HKOJIOTUYECKOU
0€30macHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUYECKUX MIPOIIECCOB HA OPTaHU3M
YeJI0BEKA U MMPUPOAHYIO CPEAY;



pa3BUTHE TI03HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHbIX W TBOPYECKHX
CIIOCOOHOCTEN 00yYaroIUXCcsi: CIOCOOHOCTH CaMOCTOSITEIBLHO MPUOOpPETaTh HOBBIE
3HaHUSA MO XMMHUU B COOTBETCTBUM C >KU3HEHHBIMU NOTPEOHOCTSAMH, HUCIOIH30BaTh
COBpEeMEHHbIC HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl IOMCKA M aHAIN3a YYeOHOW U HAyYHO-
NOMyJISIPHOM UHPOPMAIIUK XUMUYECKOTO COJIePKaHUS;

dbopMupoBaHrUe M pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUSI, HAOJIIOAATEIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, TMPH IUIAHUPOBAHWH W TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUE Y 00yJAOIUXCSl YOKIEHHOCTH B TYMaHUCTUYECKOM HAITPaBJIEHHOCTH
XUMHUH, €€ BaXHOM pONM B PEIICHUH TJI00adbHBIX MpPOOJIeM paluOHAIBHOTO
MPUPOOTOIL30BAHUS, TIOMOJHEHHUS] JHEPreTUYECKUX PECYpCOB U COXpaHEHUs
MPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAUMOCTH OEpEeKHOTO OTHOIIEHUS K
NpUPOJIE W CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETEHUs] OMbITa KCIOJIb30BAHUS
MOJIYYCHHBIX 3HAHWH JUIsl IPUHSATHUS TPAMOTHBIX PEIICHUN B CUTYaIUsAX, CBSA3aHHBIX C
XUMUYECKUMU SIBIICHUSMH.

B yueOHOM mutane cpemnero obOmiero oOpasoBaHusi mpeaMer «Xumus» 0a30BOTro
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 00nacTi « ECTecTBeHHO-HayUHbIE MPEIMETHD.

OO6miee yucino 4acoB, OTBEAEHHBIX AJIA M3Y4YEHUS XMMHH, Ha 0a30BOM YpPOBHE
cpemHero obmero oopazoBanus, coctaBisieT 68 gacos: B 10 kmacce — 34 gaca (1 gac B
Henento), B 11 kiacce — 34 yaca (1 yac B Hezeno).

[Tporpamma pazpaboTaHa B COOTBETCTBUU C y4eOHbIM MmiiaHomM MBOY
«Yepuoyconckorr COII Ne7y» nist 6a30BOro ypoBHSI OCHOBHOT'O 00I1IeTo 00pa3oBaHus
C HCIOJIb30BAaHUEM COBPEMEHHOTO OOOpPYJIOBaHMS IIEHTpPa €CTECTBEHHO-HAYYHOU W
TEXHOJOTUYECKON HarpaBieHHocTH «Touka poctay. Ha 6aze uenrpa «Touka poctay
oOecrieunBaeTcs peanu3aius 00pa3oBaTENbHBIX MPOrPaMM E€CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOW  HANpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM  C
TpeOOBaHUSIMHU 3aKOHOJIATEIHCTBA B chepe 00pa30BaHUA M C YUETOM pPEKOMEHIAIUI
denepanpbHOTO  omeparopa ydeOHOro nmnpeaMera «Xumwusi». Mcrmonas3oBaHue
obopynoBanus nenTpa «Touka poctay mpu peanu3aiuu JaHHOW pabouel mporpaMMbl
MO3BOJISIET CO3JaTh YCJIOBUSI:

® IS paclIMPEHUsl COAEPKaHUs IIKOJIbHOIO XMMUYECKOTO 00pa30BaHus;

® I TIOBBINICHHS TTO3HABATEIIPHOW aKTMBHOCTH OOYYAIONIUXCS B €CTECTBEHHO-
Hay4YHOU 00JacTu;

® Ui pa3BUTUS JIMYHOCTH peOeHKa B TMpolecce OOy4YeHUsT XUMUH, €ro
criocoOHOCTEW, (QOpMHUPOBAHUS U YIOBJICTBOPEHHUS COLMAIBHO 3HAYUMBIX

MHTEPECOB U MOTPEOHOCTEN;

® I MHOXECTBa JabOpaTOpPHBIX pabOT M 3KCIEPUMEHTOB IO MPOTpaMMe
«Xumus» paboThl ¢ OJJapEHHBIMU KOJILHUKAMH, OPTaHU3AIUN UX PA3BUTHUS
B Pa3IMYHBIX 00JacTsIX 00pa3oBaTeNbHON, TBOPYECKOU JACSITEIHHOCTH.



COIEPKXAHUE OBYYEHMUA
10 KIIACC
OPI'AHUYECKASA XUMUA

TeopeTrnyeckne 0CHOBbI OPraHNYECKOl XUMUM

[IpeameT opraHMyecKol XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B
NOJIy4YEHUM HOBBIX BEUIECTB M MaTepHAIOB. Teopus CTPOECHHsSI OPraHMYECKHUX
coenunenuii A. M. bBytnepoBa, e€ ocHOBHBIE MoJI0KeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKuX BemecTB. [omosorusi, wu3oMepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenue o kinaccupuUKalMy OpraHMYecKux BemecTB. HomeHknaTypa
OPraHMYECKUX COEIUHEHUU (CUCTEMAaTW4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX MPEBPALLCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3llaMi OPraHUYECKUX BEIIECTB U MaTepraliaMHi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEILIECTB, HAOJIOJEHHE U OINHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPAILICHUIO OPraHUYECKUX BEUIECTB IPU
HarpeBaHu (IJIaBJIeHUE, OOyTIMBAHUE U TOPEHNE).

YraeBogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHM psAd. MeraH u 3TaH —
OpOCTeHIlne NPEACTABUTENN alKaHOB: (U3NYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUss M TOPEeHMs), HAXOXKICHHE B MPUPOJE, IOJIyuYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMUECKHUI psif. DTUJIEH U MPONUIEH —
IPOCTEUIINE TPEICTABUTENN AJIKEHOB: (U3MYECKME M XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHMS, THUIpaTallid, OKHUCJIEHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U IPUMEHEHUE.

Ankanuensl: OyTtaaues-1,3 u merwnOyranueH-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKUE CBOWCTBa (peakiusi mojaumepusanuu). [lomyyeHue CHUHTETUYECKOTO
Kay4dyKa U pe3UHBbI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifl. ALIETUIIEH
— MPOCTEHIIMIA NpPEICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3UUYECKUE H
XUMUYECKHAE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTALUH,
rOpeHus), MOJy4YeHUE U IPUMEHEHHE.

Apensl. benzoin: cocrtaB, cTpoeHue, (pu3MUECKHME U XUMUYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHMUS U HUTPOBAHUSA), NMOJTYYEHUE U NpUMEHEHUE. T0ayon:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  ceoucmea  (peaxyuu
2ANI02eHUPOBANUSL U HUMPOBAHUs), NOAy4YeHue u npumeneHue. TOKCHUYHOCTh



apeHOB. ['eHeTHMyeckass CBSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIUMH K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKH YTIE€BOAOPOIOB. IIpvponHbIii ra3 W MOMyTHBIE
He(dTanble ra3pl. Hedte m e€ mpoucxoxaenue. CrnocoObl nepepaboOTKu HePTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHi), mnuponu3. I[IpomyKTsl
nepepadoTKu HepTH, UX MPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIIH
yTOJIb U MPOAYKTHI €ro MepepadoTKH.

OKCIepUMEHTAIbHBIE METOJIbl M3Yy4YCHHUs BEIIECTB U UX MPEBPAIICHUI:
O3HAaKOMJIEHME C oOpa3laMH IJJaCTMACC, Kay4yKOB M PpE3UHbI, KOJUIEKLUU
«Hedbtb» u  «Yromb», MOIEIUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIOT€HONIPOU3BOHBIX, MTPOBEJICHUE OPAKTUYCCKON PabOThI: MOJyYSHHE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérnbie 3amaun.

Beluucnenuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIHMH MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKIIUN).

Kucsiopoaconepskamnue oprannieckue coeIuHeHUs

[IpenenpHble OOHOATOMHBIE CHUPTBHL. METAaHON W JTaHON: CTPOCHHUE,
bu3ndeckue W XUMHYECKHE CBOWCTBA (peakiUh C AaKTUBHBIMH METAJJIaMHU,
raJIOTeHOBOJOPOAAMH, TOPEHHUE), NpUMEHEHUE. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaTtoMHble  CHOUPTHL.  ODTWIEHIJIMKOAbL M [JIMIEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IEIOYHBIMU
MeTajlJIlaM{, KayeCTBEHHAs Peakiysi Ha MHOTOaTOMHBbIE CHUPTHI). [lelicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHre rmunepruHa u STUIEHTIIHKOIIS.

®deHon: CTPOCHHE MOJICKYJbI, (QU3WYECKHUEe U XUMHUYECKHE CBOICTBA.
TokcuuHocTh (penona. [lpumenenue genona.

Anpneruapl U Kemowuwvl. DopManmpaerus, aueTaNbACTHA:  CTPOEHUE,
bu3nUecKkne U XUMHYECKHE CBOWCTBA (PEAKIMU OKHCICHUS W BOCCTAHOBIICHUS,
KAuE€CTBEHHbIE PEAKIINH), OJyYEHUE U IPUMEHEHHUE.

O1HOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAast
KHCJIOTBI: CTPOCHHE, (GU3NICCKHEe U XHUMHUECCKHUE CBOMCTBA (CBOMCTBA, OOIIUE IS
KJ1acca KUCIIOT, peakius dTepuPpuKalum), moJydeHue u npumeHenue. CteapuHoBas
Y OJIEMHOBAsl KUCJIOThI KaK MPEACTABUTEIN BBICHIUX KApOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KAPOOHOBBIX KMCJIOT, UX MOIOIIIEE JIEUCTBUE.

Crnoxxable 3(hUphI KaK TPOU3BOTHBIC KAPOOHOBBIX KUCIOT. [ MIPOIIN3 CIOMKHBIX
sadupoB. Kupel. 'maponus xupos. IIpumenenue >xupoB. buonorumdeckas poiib
YKUPOB.




VYrieBoibl: cocTaB, KilaccuUKaIus yriieBooB (MOHO-, TU- U TTOJIMCAXAPUIbI ).
['moko3a — mOpocTeHIMi MOHOCaxapul: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
dbuznyecKre U XUMUYECKUE CBOMCTBa (B3aumozeicTBue ¢ ruapokcunoM menu(ll),
OKHCJICHHE aMMHAa4YHbBIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBieHwue,
OpO>KEeHHE TITIOKO03bI), HAXOXKIACHUE B IPUPOJIE, IPUMEHEHNE, OMOJIOTUYECKAsl POJIb.
dorocunTe3. OpyKTO3a KaK U30MEP IIHOKO3bI.

Kpaxman u nemnonosa kak npupojsbie noaumepsl. CTpoeHne Kpaxmana u
Heono3bl. Pu3nueckue M XUMHYECKHME CBOMCTBA Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEAKIUs C UOJIOM).

OKCIEpUMEHTANIbHBIE METOJIbl M3Yy4YeHHUS BEIIECTB U UX MPEBPAILCHUI:
MpPOBE/ICHNE, HAOJIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KA4e€CTBEHHBIC PEAKIIMH OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcugmoMm Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHUIIEPUHA C
rugapokcuom meau(ll)), anbaernnoB (OKUCICHHUE aMMUAYHBIM PAaCTBOPOM OKCHJA
cepeopa(l) m rumpoxcumom wmenu(Il), B3ammMopeiicTBHE Kpaxmanga C HOIOM),
MIPOBEICHHUE MPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Boluucnenuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKLIUHU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaniue OpraHnyecKue COeIMHEHUS.

AMMHOKHCIIOTHI Kak amM(pOTepHbIE OpraHrudeckue coequHeHus. dusnyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonoruyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku Kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpallHsl, KAYECTBEHHbIE PEAKIIMU Ha OEIIKH.

OKCIEepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB U UX MPEBpaIlCHUI:
HaAO0JII0ICHUE U ONMHMCAHUE JIEMOHCTPALIMOHHBIX ONBITOB: J€HATypalus OENKOB NpU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMoJIeKyJIIPHBbIE COeINHEHUS

OCHOBHBIC MOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPEAHSS MOJIEKYISIpHAS
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUU —
MOJIMMEPU3ALMS U TTOJIMKOHIECHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJIbI M3y4YE€HUS BEIIECTB WU UX MPEBPALLICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanm3amus MeXNpeaAMETHBIX CBsI3€i MTPH U3yUYECHUH OPTaHUYSCKON XUMUH B
10 kiacce OCYIIECTBISIETCS Yepe3 HCIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATHUU, TaK W TMOHITHHA, SBISIOMIUXCS CHCTEMHBIMH JJISI OTIEITbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO01ue ecTecTBEeHHO-HAyYHbIC MTOHITHS: SABJICHUE, HAYUHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KilaccU(UKAIMs, MEPUOJIUIHOCTh, HAOIIOICHHE,
U3MEepeHHe, SKCIIEPUMEHT, MOJICITHPOBAHHE.

dusmka: wmaTtepus, OHEprus, Mmacca, aroM, DJJEKTPOH, MOJIeKyJa,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHo€ COCTOSIHUE
BEIIECTBa, (PU3MUECKHUE BETUUMUHBI U SAMHUIIBI X U3MEPEHHUS.

buonorusi: kierka, opranusMm, oOuwocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BemlecTBa (OETKH, YTIEBOMBI, KHPHI,
(bepMeHThI).

I'eorpadus: muHEepanbl, TOPHBIE MOPOABI, MOJIE3HBIE NCKOMAeMble, TOTUINBO,
peCypChl.

TexHosyorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MUTAHUSA,
MOIOIIIHE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepHUabl U3
WCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJTACC
OBIIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHHU

XUMHUYECKUH 31eMeHT. ATOM. SApo aToma, H30TOMNbl. DJIEKTPOHHAs 000JI0UKa.
DHepreTuuecKne ypoBHH, TOypOBHH. ATOMHBIC OpOWTANH, S-, P-, d- DJIEMEHTHI.
OcoOeHHOCTH pacIpeieNieHUus AJIEKTPOHOB MO OPOUTAISIM B aTOMaX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIA0B. DIIEKTPOHHAS KOH(DUTYpaLIHs aTOMOB.

[Tepuonnueckuit 3axkoH U Ilepuoanyeckas cucreMa XUMHUYECKUX DJIIEMEHTOB
J. . MenneneeBa. CBs3b neproanyecKkoro 3akoHa u llepuoguyeckoil cucTemsl
xuMmudeckux snemeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XHMHMYECKUX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYINIaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTHU HAYKH.

Crtpoenue BemniecTBa. XHMHUYECKas CBA3b. DBuJIbl XUMHUYECKOW CBS3U
(KOBaJIGHTHAsI HEMOJISIpHAs W TOJISIpHAsl, MOHHAsA, MeTalinyeckas). MexaHu3Mbl
oOpa3oBaHUS KOBAJICHTHOM XHMMHYECKOW CBsI3U (OOMEHHBII H  JOHOPHO-
aKuentopHsiil). BomopomHas cBs3b. BajneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHrsa. OHbI: KATUOHBI 1 AaHUOHBI.



BemectBa  MOJIEKYJIAPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTALIUUECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.

[TonsTue o aucnepcHbIX cucTteMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBL.
MaccoBas 10711 BEIecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUH. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['€HeTMYecKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHALICKAIIUX K PA3JTUYHBIM KJIacCaM.

Xumuyeckas — peakius.  Krnaccudukamuss  XMMHYECKMX — peakiuid B
HEOPraHUYECKOW M OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPAICHUS SHEPTUH IIPU XUMUUYECKUX PEAKIIHSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3audHbIX (hakTopoB. OOpaTUMbIC
peakuuu. XuMuyeckoe paBHoOBecHe. DaKTOpbl, BIMSAIONIME HA COCTOSHUE
XuMuyeckoro pasHosecus. Ilpunnun Jle Ilarense.

DnekTpoiuTuueckas nuccounanus. CuiabHble U ciadblie nekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsi, HEUTpalbHAas, MIEJI0YHAas.

OKUCIUTETEHO-BOCCTAHOBUTENIBHBIE PEAKITUU.

DKCNEPUMEHTAIBHBIE METOJbl HM3YyYEHUsS BEHIECTB M HX MPEBPAIICHUN:
neMoHcTpanus Tabaun «lleprognyueckas cucteMa XUMUYSCKHX dnmemeHToB JI. .
MeHneneeBay, M3ydeHHE MoOJieNied KPUCTAUTMYECKUX PEIETOK, HAOJIOJCHUE H
OMHCaHUEe JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIOKEHHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEIACICHUE CPEIbl PACTBOPOB BEIIECTB
C TTIOMOIIIBI0 YHUBEPCATBLHOT'0 MHANKATOPA, PEAKIIMM HOHHOTO 0OMEHA), TPOBEICHUE
MPaKTUYECKON paboThl « BiusiHue pa3nudHbx (GakTOPOB HA CKOPOCTh XUMHUUYECKOU
peaAKLIMI.

PacuérHble 3aqaum.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIMHA, B TOM  YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIOJIH30BAHUEM MOHATHUSA «MAacCOBas JIOJIA
BEIECCTBA.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemerayuioB B Ilepuomudeckoit  cucreme
xumuyeckux sieMeHtoB J[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHSI aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpUMepe
KHCJIOpOJa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEWIIIMX HEMETAJIOB (rajOreHOB, CEphl, a30Ta,
dbocdhopa, yrimepoga W KpEeMHHS) HM = HUX  COCAWHECHHH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHECHHM ).

[IpyuMeHeHne BaXKHENIINX HEMETAIVIOB U UX COCITMHEHUM.



Meramnel. Ilonoxenne meramnoB B Ilepuoandeckoid cUCTEME XHUMHYECKHX
anementoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mue ¢uzndeckue cBoilcTBa MeTaiuioB. CIuiaBbl METAJIOB.
DNEKTPOXUMHUUYECKUI Pl HAMIPSYKEHU METAJIIOB.

XUMUYECKHE CBOWCTBA BaKHEUIMX METAJUIOB (HATPHM, KaJiuil, KaJbIUH,
MarHui, aJlOMUHMM, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mume cnocoObl MmodyyeHuss MetaioB. [IpuMeHeHne mMeTaioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYEHUS BEHIECTB M HX IMPEBPAIICHUM:
W3YUYCHHE KOJUIeKIMU «MeTamibl U CIUIaBbD», OOpPa3l0B HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTATIBLHBIX 3a7a4, HAOJIO/IEHWEe M OINHCAHHWE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHIA ATIOMUHHUSA C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KAYeCTBEHHBIC PEaKI[M1 Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce Wi OOBEMY OJHOIO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIUH, €CIU OJTHO
13 BEILIECTB UMEECT IMMPUMECH.

XuUMHUS M )KU3Hb

Ponp xuMum B oOecredeHUH SKOJOTHYECKON, dHEPreTHYSCKOW M IHIIEBOU
0e30macHOCTH, pa3BUTHM MeAUIMHBL [loHATHE O HaydHBIX METOJIaX MO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBnennss 00 OOMIMX HAYYHBIX NPUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YE€HUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPHAIOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBbIE MaTe€pHalbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuaibl s 3JIEKTPOHHKH, HaHOMAaTepHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ya0OpeHusl.

XuMHSIT U 3J0pOBBE YEJIOBEKA: MPaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E30MACHOTO UCIOIb30BAHUS MPEMAPATOB OBITOBOW XUMUU
B [IOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsi3ed NpU  HM3yYeHMH OOmed u
HEOPraHUYEeCKOW XUMUH B 11 Kjacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOITNX €CTECTBEHHO-HAYYHBIX MMOHSATUHN, TAK ¥ IOHITHH, SIBJISIOIMINXCS CHCTEMHBIMU
JUISL OTAEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO01re ecTeCTBEHHO-HAyUYHbIE MOHSATHS: HAy4YHbIH (PakT, TUIOTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiacCUpUKAIMs, NePUOIUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHHE.



dusuka: MaTepusi, SHEPrUsi, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOII, PaAMOAKTUBHOCTH, MOJIEKYJIa, SJHEPTETUYECKUI yPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIMYUHBI M €IUHUIIBI MX
U3MEPEHHUsI, CKOPOCTb.

buonorusa: knetka, opraHmsM, OJKOCUCTEMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OpPraHU3Me.

I'eorpadusi: MuHEpasbl, TOPHBIE TOPObI, OJE3HBIE NCKOIIaeMbIe, TOTLIHMBO,
pecypchl.

TexHomorus: XUMHUYECKasi MPOMBIIIEHHOCTh, METAJUIYPrusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEpPUANIOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, IHIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX TNpenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHaJIOB,
AJIEKTPOHHAS MTPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



ININIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHAN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOEHUS
OoOydJalomMMUMHUCS TIPOorpaMM CpeaHero oomero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTomuueckoil OCHOBOM  HJIs
pa3paboOTKH IJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOIIero
o0pa3oBaHus SIBISETCS CUCTEMHO-ACSATEILHOCTHBIN TTOAXOI.

B cooTtBeTcTBUM € CHUCTEMHO-AESATEILHOCTHBIM MOJIXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MpeAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus BBIJICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKON HWIESHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPECIICHUIO;

HaJU4Yue MOTUBALIMY K O0YyUEHHUIO;

I[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH Ha OCHOBE
KJIFOYEBBIX [ICHHOCTEH U UCTOPUYECKUX TPAIUIIMK 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHU, MPUCYIIUMHU IEI0CTHOM
CHUCTEME XHUMHYECKOTO 00pa30BaHMS;

HaJU4Iue IPaBOCO3HAHUS AKOJOTHUECCKON KYJIbTYpPHl U CIIOCOOHOCTH CTaBHUTh
1IEJIA U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIngyHOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHUS JIOCTUTAIOTCS B
€MHCTBE YYEOHOM M BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HujcajaMd POCCHIMCKOr0 Tpa)XAaHCKOTO OOINEeCTBa, NMPUHATHIMH B OOIIECTBE
HOpPMaMU | TTpaBUJIaMH TTOBEJICHUSI, CITOCOOCTBYIOIIUMH ITPOIIECCaM CaMOTIO3HAHHS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YyYaIOIIHUXCSl.

JIugyHOCTHBIE pPE3ydbTaThl OCBOEHUS TNpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTH OIIBITA IT03HABATECIIBHOM M TIPAKTHUYECKON JCATECILHOCTH
oOydJaromuxcs 1Mo peaanu3aiuy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpa:kaaHCKOTr0 BOCTIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX IIPaB U 00sI3aHHOCTE,
YBAKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJICTaBICHUS O COIMAJIBHBIX HOPMaxX M MpaBWIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACSATEIBHOCTH MPU CO3IaHUH YUEOHBIX
MPOEKTOB, PEIICHUHU YUE€OHBIX U TTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3€ PA3ITUYHBIX BUIOB YUECOHOU NeATEIHLHOCTH;

2) NAaTPUMOTUYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOLICHWS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K MPOLECCy TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTrO, YTO JOCTHKEHUS HAyKH €CTh pPe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSTHHOT'O TPyJAa YYEHBIX U IPAKTUKOB;

MHTEpECca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHAIU3E
MH(pOpMAILINK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3STUYECKOT O OBEICHUS;

CITIOCOOHOCTH OIEHUBATh CUTYyallUU, CBSI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U MOCTYNKH CBOUX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUM 3THX
MTOCTYTIKOB;

4) popMUpPOBAHUSA KYJIbTYPHI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 310poBOro M 0Oe30macHoro oOpasa KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3NYECKOMY H
MICUXUYECKOMY 370POBBIO;

coOmro/ieHns TpaBuil 0e30MacHOro oOpalleHusi ¢ BEUIECTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHUMAHHUS LEHHOCTH TPaBUJl HHJIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEJCTBUNA W HEMPUSATUS BPEIHBIX MPHUBBIUCK (yMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIUTAHMSL:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4EOHO-UCCIEI0BATEIbCKOU
NEeATENbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPUECKOW M  JPYyrux BHIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PELICHUHM MPAKTUYECKHUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3yUEHHUIO Mpodeccruil pa3auyHoro pojaa, B TOM
YuCJie HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUU 10 XUMUH;

YBAXKEHHS K TPYAY, JIOJAM TPYJa U pe3ysibTaTaM TPYIAOBOH NEATEINbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUAYaJbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymiel Mpopeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€TIECOOOPA3HOTO OTHOILIEHUS K MPHPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHHUS )KU3HHU Ha 3E€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MpoOIeM, BIHMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOTHON U COLUATBHON CPEAbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUA XUMHUHU U
pelIeHUs] BOIPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHUS JACHUCTBUM, [MPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOIAHON cpene, YMEHHUs MPOrHO3MPOBaTh HEOJAronpUATHBIE SKOJIOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUM U MPETIOTBPAIIATh UX;

HaJIM4YXS Pa3BUTOIO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYpBI,
OMbITA JEATEeIIbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOW W COLIMAIBHOMN
IPaKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO MPOTHUBOCTOSATH UACOJOTUU
xemo(oouu;

7) HUEHHOCTH HAYYHOI' O MIO3HAHUSA:

c()OPMUPOBAHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XUMUM KaK HAyKd, OCO3HaHUS €€ polu B
(GbOopMHpPOBAaHMU PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeAcTaBlIeHUs] 00 OKpYyXaloUeM MHUpE Kak O €IMHCTBE NMPHUPOAbI U YeJIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHWHU NPOOJIEM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH IS  COBPEMEHHOMU
UMBWIN3ALNN: B €€ TYMAHUCTUYECKOW HAIIPABJICHHOCTH U BaXKHOM POJIM B CO3/ITaHUU
HOBOM 0a3bl MaTepHATIbHOM KyJNbTYphl, PEIIEHUH TJIOOAIbHBIX MpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DYHEPIETUUECKOM, MUIIEBON U
HKOJIOTMYECKON 0€30IaCHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECIEYEHUH YCIIOBUN
YCHENIHOTO TPYAa ¥ SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKI0T0 UjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsA CYIIHOCTH METOJOB
MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOIb30BaTh



NoJTydaeMble 3HAHUS I aHAIHM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIET0 MUpa U
MIPOUCXOAIINX B HEM M3MECHECHH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCSI JAHHBIX C IENTBI0 MOTYyUYCHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIB30BAaTh XUMUYECKUE 3HAHUS IS
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO M UCCIIeIOBATEIILCKON IeATEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWA TIO0 XUMHH B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX cepax mpodeccruoHambHON

NEATEIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yiabTaTbl OCBOCHHs y4eOHOro npeaMera «XUMHs» Ha
YPOBHE CpeHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMbIE IS (GbopMHUpOBaHUS ~ MHUPOBO33PEHUS  OOYyUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHBIE MOHATHSA, OTPAXKAIOIINE
HEJIOCTHOCTh HAy4YHOW KapTHUHbBI MHpa M CHEHU(PUKY METOJO0B TMO3HAHMUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, JHEPIus, SBIICHUE,
IPOLECC, CUCTEMA, HAyYHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopus, UCCIEA0BaHNE, HAOIIOEHNE, N3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCalbHble y4eOHbIe NeWCTBHs (IO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE,

PEryJISITUBHBIE), o0ecrneunBaroIne dopmupoBanue (GyHKIIMOHATBHON
TPaMOTHOCTH U COL[MAJIbHON KOMITIETEHIIUU 00y4YaroXCs;
CHOCOOHOCTh 00yYaroImuxcst UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS W YHHUBEPCAIbHBIC yYCOHBIC
JIEUCTBUS B MIO3HABATEIBHON U COLMAJIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PE3YyJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH U  PETYJIATHUBHBIMH
JICUCTBUSIMH.

OBJaajgenue YHUBEPCAJIbHBIMH y4eOHBIMH NO3HABATEJIbHBIMH
JeHCTBUSIMH:

1) 0a3oBble JJOrNYeCKHe AeCTBUSL:

CaMOCTOSITEIGHO  (OPMYJIUPOBATh W AKTyaJIM3WpPOBaTh  MPoOIEMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENETATh LENU JEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJITAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BAaTh NP OCBOCHHMM 3HAHUW MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJICIIATh XapaKTEPHbIC NMPU3HAKU TOHATHW M YCTAaHABJIMBATH UX B3aUMOCBS3b,



HCII0JIb30BaTh COOTBETCTBYIOIIME MOHITHS IS OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU I KJIacCU(PUKAIIUU BEIIECTB MU
XAMUYECKUX PEAKLINM;

YCTAHABIUBATh MPUYUHHO-CICICTBEHHBIE CBA3M MEXKAY HM3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PaCCYXKJICeHUs (MHAYKTHUBHBIE, JACAYKTHUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMaTpPHUBAEMBIX
SABJICHUSAX, GOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

IIPUMEHATH B MIPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUNA CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBBIBATH MOJIETLHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) 3JIEeMEHTa, XUMHUUecKas (hopMyIia, ypaBHEHHE XUMUUECKON pPEeaKINu
— MpU pelIeHUH Y4eOHBIX TMO3HABATENbHBIX W MPAKTUYECKUX 3a]ay, MPUMEHSITH
HA3BAHHBIC MOJICJIbHBIE MPEICTABICHUS I BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLIHM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE TeCTBUS:

BJIAZIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHMUS BEUIECTB U XHUMHUYECKUX
peaxKuui;

dbopMyIHpOBATH 1IEIHM U 3a/1a4U UCCIIE0BaHUs, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIHHO C(OPMYyIHpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOI0/IaTh 3a XOJ0M
mporecca, CaMOCTOSITENIPHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBATH
000011IeHUS 1 BBIBOJIBI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YIHTATOB MUCCIIEIOBAHNUS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEOBATEIbCKOM UM MPOEKTHOU
NEATEeIbHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJI0B PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOJ0B
ITO3HAHUSL.

3) pabora ¢ undgopmanueii:

OPUEHTUPOBATHCS B PaA3IMUHBIX MCTOYHMKAX uHPopManuu (HaAy4dHO-
NoNyJisipHasi JIUTepaTypa XUMHYECKOTO COJACPKAaHUS, CIPaBOYHBIE MOCOOUS,
pecypchl MHTEpHETA), aHATM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BUIOB U (Hopm
[IPEJICTABJICHNS, KPUTUUECKHU OLICHUBATh €€ IOCTOBEPHOCTH U HEITPOTUBOPEYNBOCTD;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATH PA3TUUYHBIE METOJbI MPU TIOUCKE U
orbope wHpOpMaNMK, HEOOXOAUMOW [UJIsl BBHIMOJTHEHHMS Y4YEOHBIX 3aaad
ONPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaJbHYI0  (opMy  MpeAcCTaBICHUS
uHdopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPH paboTe ¢ XUMUYECKOM
uHbopMaIue: MPUMEHITh MEXINpeAMETHbIE ((PU3NYECKUEe W MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, )OpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHUE CPEICTBA
HarJISITHOCTH.

OBgJ1aieHHe YHHBEPCATbHBIMH KOMMYHUKATUBHBIMHU J1€HCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJIa€MOM TEMBI B X0Jie AUaora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATH CBOM  MPEAJIOKEHUSA
OTHOCHUTEJILHO BBITIOJTHEHUS MPEJIOKEHHOH 3a1a4u;

BBICTyNIaTh C MPE3CHTAlMell pe3yJIbTaTOB I103HABATEIbHOM JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENbHO I COBMECTHO CO CBEPCTHUKAMMU MPU BHITTOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPaKTUIECKOW PabOTHI MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3allui yueOHOTro MpoeKTa U (POpMyIHUPOBATH BHIBOJIBI
10 pe3yJjbTaTaM MNPOBEAEHHBIX HCCIIEJOBAHMM MyTEM COIJIACOBaHMS MO3UIMUI B
X0J1e 00CYXIeHHSI 1 OOMEHA MHEHUSAMH.

OBgJ1ajieHHe YHHBEPCATbHBIMH PeryJisiTHBHBIMH 1efiCTBUSIMU:

CaMOCTOSATENIbHO IJIAHUPOBaTh W OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
JeSTeNbHOCTh, OMpefensas e€ Iend W 3a7add, KOHTPOJIMPOBAaTb W 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TNpEIaraeéMplii aJIropuTt™M JACHCTBUN mpu
BBITIOJIHEHUU YYEOHBIX U HCCIEAOBATEeNbCKUX 3a7a4, BBIOMpaTh HauOolee
3G deKTUBHBIN Ccroco0 HMX peleHuss ¢ Y4ETOM IMOJY4YEHHUS HOBBIX 3HAHUMA O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JIESITEIbBHOCTH HAa OCHOBE CaMOaHajIu3a
U CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KUIACC

[IpenmetHbie  pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUSD)
OTPaXKaKoT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHUH O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHUU B TIO3HAHUU SIBIICHUH



Opuposbl, B (OPMHPOBAHMM MBIIUIEHUS M KyJbTypbl JIMYHOCTH, €€
(GyHKUHMOHATBHOM rPaMOTHOCTH, HEOOXOAMMOM VISl pEIIEHUs MPAKTUYECKUX 3a1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpexe;

BJIAJCHUE  CHCTEMOM  XUMHUYECKHX  3HAHMH, KOTOpass  BKJIIOYAET:
OCHOBOITOJIATalOIME MOHATHS (XMMHYECKHMH 3JEMEHT, aTOM, 3JIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, XMMUUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas M COKpalI€HHAs), MOJIb, MOJIIpHas
Macca, MOJISIpHbIA 00BEM, YIIIEpOAHbBIN CKENET, (DYHKIMOHAIbHAS Tpya, paauKal,
W30MEpUsl, U30MEPBI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YTIE€BOAOPObI, KUCIOPOA
U a30TCOAEpIKALIUE COECAMHEHHS, MOHOMEp, IIOJIMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUUM U 3aKOHBI (T€OpUs CTPOECHMS
opranndeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHMs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalllue B OCHOBE ITOHUMAHUS MPUYMHHOCTH MU CHCTEMHOCTH XUMHUYECKUX
SBJIEHUH, (aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, IOJIYYEHUU WU
0€3011aCHOM HCIOJIb30BAaHUN BAKHEWIIMX OPraHMYECKHUX BELIECTB B OBITY HU
MPAKTUYECKOMN AESITENIbHOCTH YEIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHBbIE NPU3HAKU TOHSATH,
yCTaHaBIMBAaTh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U MIPEBPALICHUI OpraHN4YeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUI MCMOJIb30BATh XUMUYECKYIO CHUMBOJUKY Jis
COCTaBJICHHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAUIEHHOW)
dbopMynn OpraHMYECKHX BEIIECTB U YPaBHEHUHW XUMHUYECKUX PEaKIIH,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHWYECKHUX BEIIECTB IS MJUIFOCTPALMHU UX
XMMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIIUBATh MPUHAMJIEKHOCTh H3YUYEHHBIX
OpraHMYECKMX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONpPENeIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpPOAbI, KHCIOPOJI M a30TCOAECpIKaIlHe
COCJIMHEHHUS, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUsS), JaBaTh MM Ha3BaHUS IO
cucremarnyeckor HoMeHknatype (IUPAC), a Takxe npUBOIUTH TPUBHAJIBHBIC
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEIIECTB (STUJIEH, NPOIMUJIEH, alETUIIEH,
ATHJICHTJIUKONb, TIULEPHH, (EHOJ, (OopManbIeru, aneTaabIerui, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs! KUCJIOTa, CTEAPUHOBASI KUCIIOTA, IJI0K03a,
dpyKTO3a, KpaxMaJ, LeII0J103a, TIULIHH);

c(OPMUPOBAHHOCTh YMEHUSl ONPENEIATh BUIbl XUMUYECKOM CBSA3U B
OpPraHUYECKUX COECTUHEHUSAX (OJUHAPHbBIE U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJIOKEHUSI TEOPUU CTPOCHUS
opranuueckux BeriectB A. M. ByTiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHMS MACChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUI XapaKT€pPU30BATh COCTAB, CTPOEHUE, (PU3NYECKUe
U XUMHYECKHME CBOMCTBA THUIMYHBIX MPEICTABUTEIECH pPaA3JIMYHBIX KJIACCOB
OpraHMYeCKUX BeIIeCTB (MeTaH, 3TaH, dTUJICH, IPOIUJIEH, alleTuieH, OyTaaueH-1,3,
MeTuioyTaaueH-1,3, 0eH30J, METaHoJI, TAaHOJ, STHIICHIJIMKOIIb, MIUIEPUH, (HEHO,
aneTanpJerul, MypaBbrHas U yKCyCHasi KUCJIOTBI, TJIF0OK03a, KpaxMmall, LEJIIr0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh N'€HETUYECKYIO CBS3b MEXKIYy HUMHU
YPaBHEHMSIMH COOTBETCTBYIOLIUMX XHMHYECKHX PEAKIUUM C MCIOJIB30BAHUEM
CTPYKTYPHBIX (GOpMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKT€PU30BATh UCTOYHHUKHU YTJIEBOJOPOTHOTO
ChIpbs (HEPTh, MPUPOJIHBIN ra3, yroyb), CHOCOOBI UX NMepepaboTKU U MPAKTUYECKOE
NPUMEHEHUE TPOIYKTOB NEPEepadOTKU;

c(hOPMUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bE€Ma, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM IMPOIYKTa
pEeaKIMHK MO U3BECTHBIM Macce, 00BbEMY, KOJTMYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WIN MIPOAYKTOB PEAKIINN);

c(hOPMHUPOBAHHOCTh yMEHHUH BIANECTh CHUCTEMOW 3HAHWA 00 OCHOBHBIX
METOJAaX HAYYHOI'O IO3HAHUs, UCIIOJIb3YEMBIX B XMMHHU IPU U3YYEHUHU BELIECTB U
XUMHUYECKUX ABJIICHUN (HaOI0IeHNe, U3MEpPEHUe, SKCIIEPUMEHT, MOCIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMHWYECKUE 3HAHUS [UI TPUHATUS PEUICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyalWsAX, CBS3aHHBIX C BEIIECTBAMM M UX
IIPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHUI COOJI0OaTh MPaBUIIa MOJb30BaHUS XUMUYECKOM
NOCYJIO M J1abopaTOpHBIM O0OPYJIOBaHHMEM, a TakKe MpaBuia OOpallieHus c
BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJIHEHUIO JaOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBIMNOJHIATH XUMHUYECKHIA
DKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIIECTB IIPU HArPEBaHUH, IOJyYEHUE
ATUJIEHA U U3YUYEHHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIINA OPTaHUYECKUX BEILECTB,
JeHaTypauus OeJIKOB MPU HArpEeBaHUH, [IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUHU
C TMpaBWJIaMU TEXHUKM O€30MACHOCTH NpH OOpalIEeHUH C BEIIECTBAMHU U
7a00paTOpHBIM ~ 000PYJOBAaHMEM, MPEACTABIATH PE3YyJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (OpME 3alKucH YpaBHEHUN COOTBETCTBYIOIIUX pEAKIHUN U
(GbopMyIMpPOBATH BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaEMYyK0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM
uHbopMmanuu, IHTepHET U ApyTux);



cOPMHPOBAHHOCTh ~ YMEHMH  cOONIOAATh  MpaBHJa  HKOJOTHYECKU
1€J€CO00pa3HOro MOBEIECHUS B OBITY W TPYAOBOM JAESATENBHOCTH B UENIAX
COXpaHEHHUSI CBOETO 37I0POBBS M OKpYXKAIOIIEW MPHUPOJHON Cpebl, OCO3HABATH
OMAacCHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3Mbl OINPEACTHEHHBIX OPraHUYECKUX
BEIIeCTB, MOoHMMAasi cMbica mokaszatens [1/IK, moscHsATh Ha mpuMepax CIOCOObI
YMCHBIIIEHUSI W TPEAOTBPAICHUS WX BPEIHOTO BO3ACHCTBHS Ha OPTraHU3M
YeN0BEKa,

g 00y4arouIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/IOPOBBS: YMEHHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMSI BELIECTB U
XUMUYECKHX SIBIICHUI;

U cHenbIX U cHaboBUAALIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins ais 3anmucu XUMHYECKUX

dbopmyi.
11 KUIIACC

[IpenMeTtHble pe3ynbTaThl OCBOCHUSI Kypca «OOImass W HeopraHuyeckas
XUMUSD» OTPAXKaKoT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHMHYCCKOM  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIA XMMHUHU B IO3HAHUM SIBJICHUW IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUS M KYJIbTYphl JHUYHOCTH, €€ (PYyHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUs MPAKTUYECKUX 3a/lady U IKOJIOTUUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IPUPOTHOM CpeIe;

BIIAJICHUE  CHUCTEMOM  XMUMHYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIAraoIIre MOHATUS (XUMHYECKUM 3JIEMEHT, aToOM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM O0O0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas1, MOHHAs, METAJUINYECKas, BOJOPO/IHAS ), KpUCTAJIIIMYECKas PeIeTKa,
TUIBI  XUMHYECKUX  pPEaKUUM, PACTBOP, DJIEKTPOIUTHI, HEDIJICKTPOJIUTHI,
AIEKTPOJUTUYECKAsE JAUCCOLUMAIMS, OKHUCIUTEIb, BOCCTAHOBUTEIbL, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOopus
ANEKTPOJIMTUYECKON aucconmanuu, nepuoanyeckur 3akoH [l M. Menneneesa,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUH
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHMUS, JIeKAIIME B OCHOBE MOHUMAHUSA NPUYUHHOCTU U
CUCTEMHOCTH XHMHYECKUX SIBJICHUH, (PAKTOJIOIMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MacHOM UCIOJIb30BAHUU BKHEUIIIMX HEOPTAHMYECKUX
BEIIIECTB B OBITY U NMPAKTUICCKOU JICITCIPHOCTH YEIIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHUI BBIABISTH XapaKTEepHbIE MPU3HAKU TOHATHIA,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIUE IOHATHS IPU
ONMCAaHNN HEOPTaHNYECKUX BEIIECTB U UX IIPEBPALCHUN;

c()OPMHUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYIO CHUMBOJMUKY IS
cocTaBieHHs (GOpMyJl BEIIECTB U ypPAaBHEHUH XMMHMUYECKHUX  PEaKIIH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOpraHWYEeCKUX BeulecTB (yrapHblid ras, YyrieKHUCIbI ra3, amMMmHuak, ramiéHas
U3BECTh, HETalIEHasl U3BECTh, MIUThEBAs CO/IA, MUPUT U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHU OIPENESATh BaJICHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOHN
CBsI3M (KOBaJEHTHAsi, MOHHAsI, METAJUIMYECKasi, BOJOPOJIHASA) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BeUIeCTBa (aTOMHAs, MOJEKYJSpHas,
WOHHAs!, METAJUTMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAaX HEOPTaHHMYECKUX
COCIMHCHHM,

c(OpMUPOBAHHOCTb YMEHUU yCTaHaBJIMBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OIpeAeIEHHOMY Kiaccy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAIUIbI, OKCUbI, OCHOBAHUS,
KHCJIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPHIBATH CMBICI EPUOANYECKOTO 3aKoHa Jl.
. MenneneeBa U A€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIINU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmogndeckori CHCTEMBI
xumudeckux anementoB [[. M. MennpeneeBa, ucmonb3ys TOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHIATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHMYECKHUX 3JIEMEHTOB M MX COEIWHEHHUI MO MEPHOJIaM U
rpynnaM [lepuoguyeckont cucreMbl XxuMudeckux 3semeHToB 1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IOATBEPXKAATh CYILIECTBOBAHUE T'€HETUYECKOW CBA3U MEXKAY HEOPraHHUYECKUMHU
BEILIECTBAMH C MOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIHUU I10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pPEArMpyOIIMX BEUIECTB, TEILIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTETICHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTHU
peaKlMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTaBJISTh YPABHEHMSI PEAKIMA pa3TUYHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHbIE YPABHEHMS PEaKLIMii HOHHOTO 0OMEHa, YUUThIBas
YCJHOBUS, ITPY KOTOPBIX ATH PEAKIIMHU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTb YMEHUN MPOBOAMTH pEAKLUUH, MOATBEPKIAIOLINE
KAUECTBEHHbI COCTaB pa3jUYHBIX HEOPraHWYECKUX BEIIECTB, pAaClO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELIECTB;

chOpPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh  CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMIA MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
ATUX PEaKIUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuu Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JIeKAIIAE B OCHOBE MPOMBIIIJIEHHOTO IOJYYEHHUS] CEPHOW KHUCIIOTBHI, aMMHUAKa, a
TaK)k€ C(POPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPHUHIMNAX U
HKOJIOTMYECKUX MPOOJIEMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHMCICHHUS C HCIOIb30BAHHEM
HNOHATHS «MacCOBasi 10JIsl BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOILLIEHU Ia30B MPH
XMMHMUYECKUX pEaKLMsAX, MacChl BelleCTBA WIM O0bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOLIMX B PEAKIHMH
BEIIECTB, TEIJIOBOrO 3((dexTa peaknnu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEILECTB, IPEBPALLECHNS U COXPAHEHUS SHEPTHH;

c(OpPMHUPOBAHHOCTh YMEHUI COOJI0OATh MpaBUIa MOJb30BaHUS XUMUYECKOM
NOoCyJI0 ¥ J1abopaTOpHBIM O0OPYJIOBAaHMEM, a TakKe MpaBuia OOpalleHus C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBIMOJIHEHHUIO JAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHI
HKCHEPUMEHT (Pa3sIoKEHHE MEpPOKCHa BOAOPOJA B MPHUCYTCTBUHU KaTalau3aTopa,
ONpPEJEICHHE Cpelbl PacCTBOPOB BEUIECTB C IMOMOILIBIO YHHBEPCAIBHOIO
WHIMKATOPA, BIMSHUE PA3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIHH,
peakuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakUuuu Ha cyinbdar-, kapOoHAT- U
XJIOPH/I-AHUOHBI, HA KaTUOH aMMOHMS, PELICHHE SKCHEPUMEHTAIBHBIX 3a1ad II0
temaM «Metamisl» U «HemeTtannel») B COOTBETCTBUM C MNpaBUIaMH TEXHHUKH
0e30MacHOCTH MU OOpAIllEHUH ¢ BELIECTBAMU U J1a0OPaTOPHBIM 00OPYIOBAHHUEM,
NPEACTABIATh PE3YJNbTaTbl XHMHUYECKOTO JKCIEpUMEHTa B (OpME 3alKCH
ypaBHEHU COOTBETCTBYIOUINX peakUuil U (OpMYIUPOBAThH BHIBOIBI HA OCHOBE 3THUX
pEe3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaEMYyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaLK, HTepHET U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWiIa  DKOJIOTHYECKH
1eJeCO00pa3HOro TMOBEJIEHUSs B OBITY M TPYAOBOM JESITENIBHOCTH B IEJSIX
COXpPAHEHHSI CBOETO 3JI0POBbA M OKpY)KAIOUIEH MPUPOAHON Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3JIEHCTBUS HA KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarenss [IJIK, mosicHATP Ha mpuMepax CIocoObl YMEHBIICHUS U
MpEeOTBPAIICHUS UX BPETHOTO BO3ACHCTBHS HA OpraHU3M YeJIOBEKa;

JUIS 00Y4YaroIIuXCsli ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHUE
NPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUSI BEHIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CAENBIX W CHA0OBHAAIINX OOYYaIOIIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3amucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmuecTBo yacos JIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB M TEM udpoBLIe
Ne n/m P Konrpoannsie | Ipakrnueckue (icpp )
NPOrpaMMbl Bcero o0pa3oBare/ibHbIEC
padoThI padoThI
pecypcbl
Pasnen 1. Teoperuyeckne 0CHOBBI OPraHMYECKON XMMHHU
IIpenmet opranndyeckoul xumuu. Teopus
1.1 CTp oHeHI/Iﬂ op raHUYECKUX COE I/IHCHI/II\/'II) A 3 bubnnorexa [IOK
' P p a ' https://m.edsoo.ru/7f41a636
M. bytneposa
Nroro no pazneny 3
Paznen 2. YrueBogopoabl
2.1 IIpenenpHbIE YII€BOAOPOABI — AJIKAHBI 2 bubnmorexa [IOK
' pedl M HOPOAL https://m.edsoo.ru/7f41a636
27 HenpenenbHbie yrieBog0pOabl: aIKEHBI, 6 1 bu6mmorexa [IOK
’ aJIKa/INeHbI, AJIKUHBI https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
2.3 ApomaTHdeckue €BOJIOPO 2
POMATHHECKHE YIIICBOAOPOIBT https://m.edsoo.ru/7f41a636
24 [TpupoaHbIe ICTOYHHUKH YTIEBOJOPOIOB U 3 | bu6nuoreka [JOK
' uX 1epepaboTka https://m.edsoo.ru/7f41a636
Hroro no pazaeny 13
Paznen 3. Kuciopoacoaepxaime opranudeckue coeInHeHUs!
bu6nmoreka [JOK
3.1 C . deno 3
[HpTHL ol https://m.edsoo.ru/7f41a636
30 Anppaeruapl. KapOOHOBBIC KHCIIOTHI. 7 1 bu6mmorexa [IOK

CrnosxHble YU

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK

33 YIIeBOI 3 https://m.edsoo.ru/7f41a636
Hroro no paznemny 13
Pasnen 4. A3oTcoaep:kaniue OpranHnyecKue coeJHHeHns

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 E;Irij?/l/{n?:(fsifn?/ffm A636
Hroro no pazneny 3
Pa3znea S. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ft?i?/?lifcﬁi?ﬂ?/l’jﬂ .
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 KVIACC

Kosaun4yecTBo yacoB JIeKTPOHHbIE
HaunmeHnoBanue pa3jaesioB U TEM mudpoBLIe
Ne i/ P Konrposabubie | IIpakrnyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypchl
Pa3znen 1. TeopeTudyeckue 0CHOBbI XUMHUM
Crpoenue atomoB. [leproguuecknii 3aK0H
1.1 Ilepuoguueckas cucrema ec 3 bubnvorexa LIOK
. H HOJUYECcKass CUCTEMAa XUMHUIECKNX
PHOA https://m.edsoo.ru/7f41837¢
anemenToB /1. 1. Menneneena
12 Crpoenue BemiectBa. MHOTOOOpa3ue 4 Bubamoteka LLOK
' BEIIECTB https://m.edsoo.ru/7f41837¢
Bubnmnoteka LOK
1.3 XHUMHUYeCKHe peaKIun 6 1 1
peaKtt https://m.edsoo.ru/7f41837¢
Nroro no pazneny 13
Pa3nes 2. Heoprannueckast Xumust
Bubanoteka LOK
2.1 Mertan 6 1
TAIBL https://m.edsoo.ru/7f41837¢
Bubanoteka LLOK
2.2 Hemeran 9 1 1
METILIRT https://m.edsoo.ru/7f41837¢
23 CBsI3p HEOPraHMYECKUX U OPraHUYECKUX > Bubanoteka LIOK
' BEIIECTB https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 17
Pa3znea 3. Xumus ¥ ;KH3Hb
Bubnmnoteka LOK
3.1 XWUMUS 1 KU3Hb 4 H

https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne Jara nu(pposBbIe
Tema ypoka Konrpoasnsie | IIpakruyeckue op
n/n Bcero H3y4eHHs | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
n . . Bnbnmnoteka LOK
€MET OPraHN4YeCKON XUMHH, €€
1 pel P 1 https://lesson.edu.ru/04/10
BO3HMKHOBEHUE, pa3BUTUE U 3HAUCHUE
Teopus cTpoeHUsI OpraHUYECKNUX
5 p Tpv AM 113) . 1 Bubnmnoteka LOK
coennHeHuit A. M. bytieposa, e€
g y1ieposa, https://lesson.edu.ru/04/10
OCHOBHBI€ I0JIO’KEHUSI.
[IpencraBnenue o KiaccupuKaIm
OpPTraHNYECKHUX BEIECTB.
X HP ( I ) | Bubnnoteka LLOK
OMEHKJIaTypa (CUCTeMaTHYeCcKas) U
yp https://lesson.edu.ru/04/10
TPUBUAJIbHBIC HA3BAHMS
OPraHUYECKUX BEIIECCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 Bubnnoteka LIOK
TOMOJIOTHYECKHM P https://lesson.edu.ru/04/10
5 Meman u 3man — npocmeiiuiue 1 Bubnnoteka LLOK
npeocmaeumenu ajaKaHos. https://lesson.edu.ru/04/10
6 AJKEHBI: COCTaB U CTPOCHHUE, 1 bubanoteka LIOK
CBOMCTBA. https://lesson.edu.ru/04/10
Omunen u nponuien —
7 . 0 | Bubnunoteka LILOK
npocmeiiwiue npeocmasumenu
P P https://lesson.edu.ru/04/10
A1KeHo08.
8 [IpakTuueckas padbora Ne 1. 1 1 Bubnunoteka LIOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

<<HOJIy‘-ICHI/Ie 9TUJICHA U U3YUCHHUC CT'O

https://lesson.edu.ru/04/10

cnupmol: MEMAHOI U IMAHOJL.

CBOICTB»
Anxamuensl. byraguen-1,3 u

9 MeTI/IJf6YTaJII/IeI}{]-1,I;.HOJIy‘IeHI/Ie burib/motexa LIOK

https://lesson.edu.ru/04/10

CHHTETHUYECKOTr0 KayuyKa U pe3UHbI
AJKUHBI: COCTaB U OCOOEHHOCTHU

10 CTPOEHUS, TOMOJIOTUYECKUH PA/I. Bnbnmnoteka LOK
AlleTUIeH — MPOCTEHIINI https://lesson.edu.ru/04/10
IIPEACTABUTEND AIKUHOB.

1 Brruncienus 1o ypaBHEHUIO Bubnunoteka LLOK
XAMUYECKOW PEeaKINU https://lesson.edu.ru/04/10

12 ApeHbI: 6€H30I1 ¥ TOJIYOIL. Bubnnoteka LIOK
TOKCUYHOCTH ApEHOB https://lesson.edu.ru/04/10
I'eneTnueckas CBsI3b YIiaeBOI0POJIOB,

13 MPUHAJICKAINX K pZ.SJ'II/I‘IHBII\IZ " bubnnorexa LIOK

https://lesson.edu.ru/04/10

KJ1accam
[IpupoaHbIE UICTOYHUKHI

14 YIJIEBOAOPOAOB: IPUPOIHBIN Ia3 U Bbubnnoteka LLOK
MONyTHBIE HEPTSAHBIE Ta3bl, HePTh U https://lesson.edu.ru/04/10
MPOAYKTHI €€ nepepaboTKu
[IpupoaHbIe UCTOYHUKHU

15 YIJIEBOAOPOAOB: PUPOAHBIN a3 U Bbubnnoteka LIOK
MOy THBIE HE(PTSAHBIE ra3bl, HeYTh U https://lesson.edu.ru/04/10
IPOIYKTHI €€ epepaboTKu

16 KonTponbhas pabota o pasaeny Bubanoteka LLOK
«YTIeBogopoab» https://lesson.edu.ru/04/10

17 Ilpeoenvnvie oonoamomnbvie Bubnunorteka LLOK

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Bonopoanas cBsizb

MHOroaroMHble CIUPTHI:

Bubnmnoteka LOK

18
STUJIEHTJIUKOJIb U TJIMLEPUH. https://lesson.edu.ru/04/10
DeHOoII: CTPOCHUE MOJICKYJIBI,

19 b P Y . Bnubanoteka LIOK

W3NYECKHE U XUMHUUECKHE CBOMCTBA
’ https://lesson.edu.ru/04/10
MIPUMEHEHHE

20 Anpaerunpl: popmMaabaeTuI u Bbubnunoteka LILOK
alreTaabaerua. ALeTOH https://lesson.edu.ru/04/10
OIHOOCHOBHBIE IIPEICIIbHEIC

21 & 6 pedl Bnbanoteka LLOK
KapOOHOBBIC KMCIIOTHI: MypaBbUHAS U

p yp https://lesson.edu.ru/04/10
YKCYCHas.
[TpakTrueckas padota Ne 2.

” Choi . Bubnnoteka LOK
(«(-BOHCTBA pacTBOpa yKCyCHOH https://lesson.edu.ru/04/10
KUCJIOTBI»

Cmeapunosas u o1eunosasn

” 0 Bnbnmnoteka LOK

Kucjiomol, KaK npeocmasumenu

’ P https://lesson.edu.ru/04/10
8bICULUX KAPOOHOBBIX KUCTIOM
Mpbina kak conu evicuiux

2 p Bnbnmnoteka LOK
Ka’i OHOBBLY KUCIOM, UX MOlOWee https://lesson.edu.ru/04/10
Oelicmeue
CnosxxHble 3(UPHI KaK IPOU3BOIHEIC

25 ADGOHO b pc o Fp o i Bnubanoteka LLOK
K HOBBIX KHCIOT. [ 'maponu

P P https://lesson.edu.ru/04/10
CJIOKHBIX 3(pHupoB

2% JKupbl: ruponan3, npuMEHEHHE, Bubnnoteka LIOK
OuosIorn4ecKas posb KHUPOB https://lesson.edu.ru/04/10
Yeneeoowvi: cocmas, knaccugpurkayus.

. Bbnbnamnorteka LOK

27 Bascneiimue npeocmasumenu:

2/110K03a, (hpykmosa, caxaposa

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

28 Kpaxman u nenntono3a kak 1 bnbnamnoteka LOK
MIPUPOJIHBIE TTOJTUMEPHI. https://lesson.edu.ru/04/10
KonTtponsHasg pabota mo pasuen

79 K p P pasIeIy 1 Bbnbnnoteka LLOK
«Kucnopoaconepkarmiue

POACOACHKAIL https://lesson.edu.ru/04/10
OpPTraHUYECKUE COCTUHEHUS /
Bceepoccutickas nmpoBepoyHas padoTa

OO6m1as xapakTepucTuKa

30 a30T00)lep>1§amHX OpFB.HI:I‘IGCKHX 1 Bu6nmoteka LIOK
coenuHeHui / Beepoccuiickas https://lesson.edu.ru/04/10
IIpoBepoyHas pabora

31 AMMHBI: METHJIAMHUH U AHUWJIHH 1 Bubamnoreka LLOK

https://lesson.edu.ru/04/10

AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
OpraHUYeCKHUE COCTMHEHUS, UX

32 ouonornyeckoe 3HaueHue. [lentuasl. 1 Bubnnoteka LLOK
Benku kak MPUPOAHBIE httDs://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIE COSTMHEHMUS

33 OCHOBHBIE TTOHITHS XUMUH § 1 Bu6moTeka LIOK
BBICOKOMOJIEKYJIAPHBIX COCTMHCHUH https://lesson.edu.ru/04/10
OCHOBHBIE METOABI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTUHEHUH. 1 Bubnoteka LIOK
HHaCTMaCCBI, KayquH, BOJIOKHA httDS://Iesson.edU.rU/o4/1O

OBIIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

Kosaun4yecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kourpoabuble | IlpakTnueckue
n/n Bcero u3y4eHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
. Bubanoteka LIOK
XUMHUYECKUH JIEMEHT. ATOM.
1 1 https://lesson.edu.ru/04/11
DneKTpOoHHAs KOHPUTYpALUs aTOMOB
[lepronnueckuii 3aKOH U
[Iepronnueckas cucTeMa XUMHUYECKHUX
Bnbnmnoteka LOK
2 sanemeHToB [[. . MenpeneeBa, ux CBs3b 1
. . https://lesson.edu.ru/04/11
C COBPEMEHHOM TEOPHEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX
3 COEMHEHMI N0 TPyIIIaM U IEPUOIAM. 1 Bubanoteka LLOK
3HavYeHHE MEPUOINIECKOTO 3aKOHA U https://lesson.edu.ru/04/11
CHCTEMBI XUMHYECKHUX djieMeHTOB [[. 1.
MeHnneneeBa B pa3BUTUU HAyKH
Crpoenue BeliecTBa. XUMUYECKas
4 CBSI3b, €€ BUIbI, MEXaHU3MBI | bubnnoteka LLOK
00pa3oBaHMs KOBAJCHTHOM CBSI3H. https://lesson.edu.ru/04/11
Bonopoanas cBs3b
BaneHntHoCTb.
5 DIEeKTPOOTpULIATENBLHOCTh. CTENEHb 1 Bubanoteka LLOK
OKHcieHus. BemecTBa MOJNEKYJISIPHOTO https://lesson.edu.ru/04/11
Y HEMOJIEKYJISIPHOTO CTPOEHUS.
6 Ilonamue o oucnepcuvix cucmemax. 1 Bubanoteka LLOK



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Hcmunnvle u KoniouoHvie pacmeopbl.
Maccoesan 0ons eeutecmea ¢ pacmeope

https://lesson.edu.ru/04/11

Knaccudukanus u HomeHknarypa
HEOPraHUYECKUX COCIMHEHUN.

Bubnmnoteka LOK

7
I'eneTnueckas CBA3b HEOPraHUYECKUX https://lesson.edu.ru/04/11
BEILECTB, PA3JIMYHbIX KIACCOB
Knaccudukanms XuMu4ecKkux peakuuit
B HEOPTaHWYECKOW U OPraHUYECKON
3 XUMHH. 3aKOH COXPAHEHHUS MacCChl Bubnnoteka LOK
BEILIECTB; 3aKOH COXPAHEHUS U https://lesson.edu.ru/04/11
MIPEBPALLECHUS SHEPTUU [TPU
XUMHYECKHX PEAKIIMIX
9 Cropocmsb peaxkyuu. Odpamumeole Bubanoteka LLOK
peaxuyuu. Xumuueckoe pagnogecue https://lesson.edu.ru/04/11
[IpakTuueckas padora Ne 1. « Bnusinue
10 b Bubnunoteka LIOK
A3JIMYHBIX (DAKTOPOB HA CKOPOCTH
P . P P https://lesson.edu.ru/04/11
XUMHYECKON PEAKIIUN»
DNEKTPOIUTHYECKAs JUCCOLIUALHS.
[ToHsATHE O BOZOPOIHOM ITOKA3aTENE
1 (pH) P Bubanoteka LIOK
acTBopa. Peakuinn noHHoro
PHJPp P H https://lesson.edu.ru/04/11
oOMeHa. ['uiponu3 opraHnyecKux u
HEOPTraHWYECKUX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE
12 n 5 Bubanoteka LIOK
eakuuu. [TonsaTue o0 anekTponuse
P pv https://lesson.edu.ru/04/11
pacIIaBOB U PACTBOPOB COJIEH
13 KoHTponbHas paboTa 1o pasueny Bubnnoteka LOK
«TeopeTnueckrne OCHOBBI XUMHI https://lesson.edu.ru/04/11
Bbnbnamnoteka LOK
14 MeTanisl, UX MOJIOKESHHE B

https://lesson.edu.ru/04/11
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[Teproauieckoii cUCTEME XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpoeHust aToMoB. O01IHe
dusznYecKre CBONCTBA METAILIOB

CruraBel METAJIJIOB.

15 DNEKTPOXUMHUYECKUN psi] HAPSKEHU I bub/morexa LIOK
https://lesson.edu.ru/04/11
METaJJIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX
. . . Bnbnmnoteka LOK

16 MeTamEOB (HanHH’VKaHHH’ KallbIui, . https://lesson.edu.ru/04/11
MarHui, aJlOMHHUI ) ¥ UX COSUHEHUI

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIH U Bubanoreka LIOK
UX COCOUHEHUN https://lesson.edu.ru/04/11

18 XuMHYeCKHe CBOMCTBA IIMHKA, JKeje3a Bubanoteka LLOK
U UX COCTUHEHUN https://lesson.edu.ru/04/11
[IpakTuueckas padota Ne 2. "Penienue

19 AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME bubavorera LIOK

https://lesson.edu.ru/04/11
«Mertamabm"
HeMmeTtanisl, nx mojio;keHUEe B

20 [Ieproanueckoii cuCTEME XUMUYECKHUX Bubnnoteka LIOK
anemenToB JI. . MenneneeBa u https://lesson.edu.ru/04/11
OCOOEHHOCTH CTPOEHUSI aTOMOB
du3znyueckue CBOMCTBa HEMETAILIOB.

21 AmoTponus HEMETAJUIOB (Ha IpUMepe Bubnnoteka LIOK
KHUCIIOpOJ1a, cephl, hocdopa u https://lesson.edu.ru/04/11
yraeposa)

2 XHUMHYECKHE CBONCTBA rajJOreHoOB, Bubnnoteka LLOK
Cephl U UX COCTMHEHUI https://lesson.edu.ru/04/11

23 XuMHUecKue CBOicTBa a3ota, pocodpa Bubnunoteka LLOK



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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U UX COeIUHEHUHN

https://lesson.edu.ru/04/11

24 XHUMHUYECKHE CBOKCTBA YIIIEPOa, bubanoteka LIOK
KPEMHUS U UX COCIMHEHUH https://lesson.edu.ru/04/11

25 [IpuMeHeHne BaXXHENIINX HEMETAILIIOB Bubnnoreka LLOK
U UX COETUHEHUHN https://lesson.edu.ru/04/11
O00011IeHNEe U cUCTEMAaTU3AIIAA 3HAHNUH

26 o teMe «HemeTtamien». Berancnenus Bbubnunoteka LILOK
110 YPABHECHUSAM XUMHUUYECKUX PEaKIUH https://lesson.edu.ru/04/11
Y TEPMOXUMHUYECKUE PACUETHI
[IpakTuueckas padota Ne 3. «Pemenue

Brubanoteka LLOK

27 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME

. | https://lesson.edu.ru/04/11
Hemeramsi'"»

28 KontposbpHas pabora 1o remMam Bubnnoteka LIOK
«Meramne» u «Hemerarbny https://lesson.edu.ru/04/11
Heopzanuueckue u opzanuyeckue

Bubnmnoteka LOK
29 kucnomuwl. Heopzanuueckue u
https://lesson.edu.ru/04/11
op2anuuecKue OCHO6AHUA
AmpoTepHbIe HEOPTraHUYECKHE U

30 OpraHN4YeCKHE COCANHECHHUS. Bubanoteka LLOK
['eneTnueckas CBsI3b HEOPraHUYECKUX U https://lesson.edu.ru/04/11
OPraHUYECKHUX BEILECTB
Ponb xumun B obecnieueHNm

31 3KOJIOTUYECKOM, SHEPreTUYECKON U Bubanoreka LIOK
MUIIEBOM O€30MTaCHOCTH, Pa3BUTHH https://lesson.edu.ru/04/11
MEIULIAHBI
[IpencraBnenus 00 00X HAYYHBIX

Bnbanoteka LLOK

32 IIPUHIUIIAX [IPOMBIIIIIEHHOTO

MMOJTy4YCHHUA Ba)KHEHIITIX BCIIICCTB

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

33 YenoBek B MUpE BELIECTB U 1 bnbnamnoteka LOK
MaTepuaioB https://lesson.edu.ru/04/11
Bnbnamnoteka LOK
34 XuUMUA U 310pOBbE UETIOBEKA 1 H

https://lesson.edu.ru/04/11

OBILIEE KOJIMYECTBO YACOB
11O MPOI'PAMME

34
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o0mero 00pa3oBaHus

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

1.1

ChopMHUPOBAHHOCTH MPEACTABICHUN O XUMHUUYECKOU COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XMUMHUHU B IO3HAHUU
SIBIIGHUW TPUPOABI, B (POPMUPOBAHUU MBIIIICHUS U KYJIbTYPBI
JAUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM s
pemieHusT TPAKTUYECKUX 3a7ad U DIKOJIOTHYECKU OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOIM cpejie

1.2

Bnagenue cucteMoll XUMHUYECKUX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraroIre IMOHATHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHh OKUCICHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OOBEM, YIJIEPOJIHBIN CKEJET,
GyHKIMOHATIBHAS ~ TPYIIA, paadKal, HW30MEpHUs, HU30MEpHI,
TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ- U
a30TCO/IepIKAIIUEe COCTMHECHMS, OMOJOTUYECKH aKTHBHBIC BEIECTBA
(yryieBompl, )KUpbI, OEJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMs opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XMUMHUH, (DAKTOIOTHUYECCKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHMHM U O€30macHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHMYECKHUX U OPraHUYEeCKUX

BCIICCTB B 6BITy )51 HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH 4YCJIIOBCKA

1.3

ChopMUpOBaHHOCTh yMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKU
MOHATUM,  yCTAaHaBIMBATb WX  B3aUMOCBA3b,  HCIIOJIL30BAThH
COOTBETCTBYIOIIUE IIOHATUA IIPU OINMCAHUU COCTaBa, CTPOEHUSA U

MPEBPAILLECHUI OPTaHMYECKUX COECTUHECHHUI

1.4

c(hOpMHUPOBAHHOCTh YMEHUH UCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHHSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpaléHHON) (OopMyJ OpPraHMYECKUX BEIIECTB U ypaBHEHUH
XUMUYECKUX  peakUWid,  HW3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHMYECKHUX BEIIECTB I WUIIOCTPAUA HMX XUMHUYECKOIO U

MPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMHUpOBaHHOCTh yYMEHHHM yCTaHaBIMBAaTh IMPUHAAIEKHOCTh
U3YYEHHBIX OPraHMYECKHUX BEIIECTB 10 MX COCTAaBy M CTPOEHHIO K
onpeneN€HHOMY Kiaccy (Tpymie) CcoeluHeHUH (YIJIeBOIOPOJIBL,
KHCJIOPOJ M a30TCOAEpKAILUE COCIAMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMs), JlaBaTb UM Ha3BaHMsI IO CHUCTEMaTHYECKOH

HomeHkiarype (IUPAC)

1.5

ChopMUPOBAHHOCTH YMEHUS ONPEACISATH BUIBl XUMUYECKOMN CBSI3U B

OpraHUYECKUX COCTUHEHUSIX (OJMHAPHBIE U KPATHBIC)

1.6

ChopMUpOBaHHOCTh YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHusi oprannyeckux Beuiects A.M. byTnepoBa a1 00bsicHeHUs
3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUSA MaCChl BEIICCTB

VYraesogoponsl.  Kucinopoacoaepkamme ¢ a30TCOAECpKAIUe

OpTraHU4YC€CKUC COCAUHCHU . BI)ICOKOMOJICKYHSIPHI)IC COCAMHECHUA

2.1

CdopmMupoBaHHOCTh YMEHUI NPUBOJUTH TPUBHAJIBHBIE Ha3BaHUS
OTJIENIbHBIX OPraHUYECKHX BEIIECTB (3TWUJICH, MPOINJIEH, AalETHIIEH,
STUJICHIJIMKOJb, TIAMLEpPHH, (QeHois, GopManblierus, areraibIeru,
MypaBbHHAsl KHCJIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBasl KUCJIOTa, IJI0K03a, (pPyKTo3a, Kpaxmaj, LEeJUII0J03a,

[JIALIMH)

2.2

ChopMHUpPOBAaHHOCTh, YMEHHI XapaKTEepU30BaTh COCTaB, CTPOCHUE,
(I)I/ISI/I‘-IGCKI/IG U XUMHYECKHE CBOWCTBA THUIHUYHBIX HpeHCTaBHTGHCﬁ
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpOINWJICH, aneTwieH, OyragaueH-1,3, merunOyramueH-1,3, GeHzodn,
METaHOJI, ITAHOJ, TUICHIIINKOIb, TIIHIEPUH, ()EHOJ, alleTAIbICTH]I,
MypaBbUHasd U YKCyCHasA KUCJIOTHI, I'NIFOKO3a, Kpaxmall, HCJIJIK0JI03a,

AMHUHOYKCYCHad KI/ICJ'IOTa)

23

C(I)OpMI/IpOBaHHOCTB YMCHUA WIUTIOCTPUPOBATL T'CHCTUYCCKYIO CBA3b
MCKOY THUITMYHBIMHA npeaACTaBUTCIIAIMU Ppa3INIHbIX KJIaCCOB
OpTraHU4YCCKUX BCIIECTB YPaBHCHUAMU COOTBETCTBYIOIIUX

XUMHUYECKHUX PEAKIINH ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYII

24

ChopMHpOBaHHOCTH ~ YMEHHUSI  XapaKTepu30BaTh  HCTOYHHUKH
YTJIEBOAOPOAHOTO ChIphs (He(Th, MPUPOIHBIN Ta3, YToib), CIOCOOBI
UX T1epepaboTKH UM  MPAKTHYECKOE MPHUMEHEHHE MPOIYyKTOB

nepepaboTKu

XUMHA U KA3Hb. Pacuérrl

3.1

ChopMHUpPOBAaHHOCT, YMEHHM BJIaJIETh CHUCTEMOW 3HaHUHA 00




OCHOBHBIX METOJaX HAy4HOI'O MO3HAHWs, HCIOJIb3YEMBIX B XHMHH
0P H3YYCHUHM BEIIECTB M XMMHUYECKHMX SBJICHUH (HaOmolneHue,
U3MEpPEHHE,  DKCIEPUMEHT,  MOJEIUPOBAHUE),  HUCIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAaHUA I [PUHATUS pPEIICHHH B
KOHKPETHBIX JKU3HEHHBIX CUTyalUsX, CBA3AHHBIX C BELIECTBAMU U UX

IMPUMCHCHUEM

3.2

ChopMHUpPOBAaHHOCTh YMEHHI COOMIOAaTh TMpaBWIA MOJIH30BAHUS
XUMHUYECKOH MOCyoi U 1a00paTOpHBIM OOOPYAOBAaHHEM, a TaKXKe
NpaBuiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIHSIMUA

110 BBIITOJIHEHUTO J'Ia60paT0pHI>IX XHUMHUYCCKUX OIIBITOB

33

ChopMHPOBAaHHOCT, ~ YMCHHMH  IUIAHUPOBaTb W BBITIOJHATH
XUMHYECKUH HKCIEPUMEHT (TpeBpallleHusi OPraHUYeCKUX BEIECTB
IIPM HAarpeBaHUH, IIOJy4YECHHE OSTUICHA M H3Y4YEHUE €r0 CBOMCTB,
Ka4eCTBCHHBIC PEAKIUU OPraHMYECKUX BEIICCTB, JICHATYpalus
0€eJIKOB NPU HAarpEBaHUH, IBETHBIC PEAKIIUK OCITKOB) B COOTBETCTBUH
C IMIpaBUJIaMH TCXHUKHU 0€30I1aCHOCTH npu O6paHI€HI/II/I C BIIECCTBAMMA
U JIabOpaTOpPHBIM OOOPYIOBAaHHMEM; IMPEACTABIATh PE3yIbTAaThI
XUMHUYECKOTO JKCIepUMeHTa B  (opMe 3alkcH  ypaBHEHHIA
COOTBETCTBYIOILIMX PEAKIUi ¥ (OPMYTUPOBATH BHIBOJBI Ha OCHOBE

OTUX PE3YJIbTATOB

34

ChopMupOBaHHOCT ~ YMEHMH  HPOBOJUTH  BBIYHUCIECHUSA IO
XUMHUYECKUM YpaBHEHMSM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIM NPOJYKTA PEaKIMM 10 H3BECTHBIM Macce, 00b&My,

KOJIMYECTBY OJHOI'O N3 UCXOJHBIX BEIICCTB UJIK IIPOAYKTOB peaKHI/II/I)

3.5

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ KPpUTHYCCKHU AHAJIU3UPOBATH
XUMHUYICCKYIO I/IH(bOpMaI_[I/II-O, IIOJIy4YacMyr0 H3 Pa3HbIX HCTOYHHKOB

(cpenctBa maccoBoil unopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMupoBaHHOCTh YMEHHH COOJMIOJAaTh MNpaBWila 3KOJIOTHYECKH
1eJ1eco000pa3HOro MOBEACHUSI B ObITY U TPYAOBOM N1€ATENbHOCTH B
LESAX COXPaHEHUsI CBOETO 3JI0POBbS M OKPYXAIOLIEH MPUPOIHOMU
Cpellbl, OCO3HAaBAaTh OMACHOCTb BO3JEHCTBUS Ha JKHUBBIE OPraHU3MBbI
OINpPEACIEHHBIX OPTAaHNYECKUX BEIECTB, [IOHUMAsi CMBIC ITOKA3aTeNs]
[AK (mpenenbHO JOMYyCTUMOW KOHLEHTpPAlMU), TOSACHATH Ha
IpUMepax CrocoObl YMEHBIICHUS M MPEAOTBPALICHUS UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4C€JIOBCKa

11 KUIACC




Kon
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeIHero 001ero oopazoBanusi

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpPAsl BKIIFOYAECT:
OCHOBOIIONIATAIOIUE  TOHATUS  (XMUMHUYECKUH  DJEMEHT, aToM,
AIIEKTpOHHasi 000JIouKa aTtoma, §-, p-, d-DJIEKTPOHHBIE OpOHUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JEKTPOOTPULATEIHHOCTD,
CTENEHb OKHUCJICHUS, XMMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM, KpHUCTAIIMUECKAs] PEIIETKA, TUIBl XUMHUYECKUX
peaxiuii (OKHCTUTENBHO-BOCCTAHOBHUTEbHEIE, 9K30- u
SHIOTEPMHUUYECKHUE, pEaKI[I HOHHOT'O 0OMEHa), paCTBOP, 3JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, 3JEKTPOJUTUYECKAsT JUCCOLMALUS, OKHUCIIUTEND,
BOCCTAaHOBUTENb, CKOPOCTb XUMHYECKOW pPEaKIUH, XUMUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpHUS AIIEKTPOIUTUUYECKOMN
nuccoumanuu, Ilepmomamueckuit 3akoH J[.MI. MenneneeBa, 3aKkoH
COXpaHEHMsI MACChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMHUH,
(aKTONIOTHMUECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MONYYCHUU H
0€30MacHOM HUCIIOJIb30BaHUH BaKHEHIIINX HEOPraHUYECKUX BEIIECTB B

OBITY Y IPAKTUYECKON JEATEIIbHOCTH YeIOBEKa

1.2

ChopmupoBaHHOCT, YMEHMI BBISBISATH XapaKTEpHbIE NMPU3HAKH U
B3aUMOCBSI3b W3YUYEHHBIX MOHITHI, MPUMEHSITH COOTBETCTBYIOIIWE
MOHSATUSL TPU OINUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BELIECTB M MX IPEBPAIICHUIA; BBISBISATH B3aUMOCBS3b XUMUYECKUX
3HaHUHI c HOHSTUIMHU u [IpeJICTaBICHUSIMU OPyTrux

CCTCCTBCHHOHAYYHBIX NPCAMCTOB

1.3

Brnanenve OCHOBHBIMM METOJAaMU HAYYHOTO TO3HAHHWS BEIIECTB U
XUMUYECKUX SIBIICHUM (HAOMIOJEHUE, HU3MEpPEHUE, SKCIEPUMEHT,

MOI[CJ'II/IPOBaHI/Ie)

1.4

CdhopmupoBaHHOCT, YMEHHI OMPENENATh BaJCHTHOCTh M CTENEHb
OKUCJIEHUSI XMMHMYECKUX OHIIEMEHTOB B COEIMHEHHSX PA3IHUYHOIO
CcOoCTaBa, BHJ XHUMHUYECKOM CBA3M  (KOBaJIeHTHas, WOHHas,
MeTaJuTM4ecKasi, BOJIOPO/IHAs) B COCTMHEHHSIX, TUTT KPUCTAININYECKON
pEemIéTKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHAs, HOHHAS,

MeTaJ’IJ’II/I‘ICCKaH)

1.5

C(bOpMI/IpOBaHHOCTL YMCHI/II>'1 OIPCACIIATh XapaKTCP CPpCAbl B BOAHBIX

pacTBOpax HCOPraHNMICCKUX COGI[I/IHCHI/Iﬁ

1.6

ChopmupoBaHHOCT,  yMEHHMS  KIACCU(PHUIMPOBATh XHUMHUYECKHE




PEaKINU TI0 PA3TMYHBIM MTPU3HAKaM (YHCITY M COCTaBY pearupyromnx
BEIIECTB, TEIIOBOMY J((]EeKTy peakiuuud, HU3MEHEHHIO CTCTICHEH
OKHCJICHHS  JJIEMEHTOB, OOpaTUMOCTH  PEaKIUH,  YYacTHIO

KaTajm3aTopa)

1.7

ChopmupoBaHHOCT, yMEHHMH COCTAaBISATH YpaBHEHHSI peaKIUi
pPa3IMYHBIX THUIIOB, MOJHBIE U COKpPAUIEHHBIE YpaBHEHUS peakIuil
MOHHOTO OOMEHA, YUYHUTHIBAasl YCJIOBHS, MPU KOTOPBIX 3TU PEAKIIUU

HAYT 1O KOHIA

1.8

CdhopMupoBaHHOCTD YMEHHH IIPOBOJIUTH peakuuu,
MOATBEPKJAOLINE Ka4yeCTBCHHBIN COCTaB pa3IuYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB

1.9

ChopmrpoBaHHOCTH YMEHUN PAaCKpBIBaTh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX peakmuit MOCPEICTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajaHca 3TUX PeaKIun

1.10

CdhopmupoBaHHOCTE YMEHUH OOBSACHATH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKOU pcakuuu OT PA3JIMIHBIX (I)aKTOpOB

1.11

CdhopmupoBaHHOCTE YMEHUH OOBSCHATH XapakTep CMEIICHUs
XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBHUS

(mpunnun Jle [arense)

0611[35[ H HCOpPTraHUYCCKasA XUMUA

2.1

ChopMupoBaHHOCTh YMEHMI packpbiBaTh cMblica Ilepuoanueckoro
3akoHa /.M. MenneneeBa  u JEMOHCTPHUPOBATh €ro
CHUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYI0O W  HPOTHOCTHYECKYIO

byHKIIUU

2.2

CdhopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  AJICKTPOHHOE
CTPOEHHE aTOMOB XHMHUYECKHX DdJeMEeHTOB |—4 mepuojoB
[Tepuoanueckoit CUCTEMBI  XHMHYECKHUX  DJIEMEHTOB J.N.
MeneneeBa, UCIONb3Ys MOHATHS «S-, p-, d-DIIEKTPOHHBIE OpOUTATINY,
«QHEPTreTUYECKHE YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOICTB XMUMHUYECKUX DIEMEHTOB U UX COCTUHEHHI MO MepHoiaM H
rpynnam Ilepuonnueckoi cCUCTEMBbl XMMHYECKHX 3JjieMeHTOB J[.U.

Meunpeneena
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ChopmrpoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBaTh) OOIINE
XUMHUYECKHE CBOICTBA HEOPraHMYECKHX BELIECTB Pa3IUYHbIX
KJIACCOB, ITOATBEP>K1aTh CYLIECTBOBAHUE T€HETUYECKOU CBA3U MEKIY

HCOPraHU4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ




COOTBETCTBYIOIINX XUMHUYCCKHUX peaKIII/IfI
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ChopmupoBaHHOCT, yYMEHHM  yCTaHaBIMBATh IMPUHAJIEKHOCTD
HEOpPraHMYECKUX BEIIECTB M0 MX COCTAaBY K OMPEICIEHHOMY KJIacCy
(rpymnme) coequHeHM (IpOCThIE BEUIECTBA — METAJUIBI U HEMETAJLIBL,

OKCHJbl, OCHOBAaHHN, KMCJIOTHI, an)OTCprIe TUAPOKCUIDI, COJ'II/I)

2.5

CchopMupoBaHHOCTh YMEHHH HCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUId cocTaBieHUs (OpMyJ BELIECTB M YpPaBHEHHH XHMHYECKHX
peakuuii, cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBunanbHble
Ha3BaHMs OTJENbHBIX HEOPraHMYECKHUX BEIIeCTB (yrapHbld Tas,
YIJEKUCIBIA Ta3, aMMHaK, raméHas W3BEeCTb, HEraméHas H3BECTb,

MUTHEBAs COJIA, MUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTH YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIINE
XUMHYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB PAa3UYHBIX
KJIACCOB, TTOITBEPKIATh CYIICCTBOBAHUE TCHETUICCKOM CBSI3U MEKITY
HEOPTraHWYECKUMHU  BEIIECTBAMH C  TOMOUIBIO  YpaBHEHHM

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMUpOBaHHOCTh ~ YMEHHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHUYECKUN SKCIEepUMEHT (pa3lio’keHHe IMepoKCHaa BOJOpOJa B
MPUCYTCTBUH KaTaJIn3aTopa, ONpeiesieHue CPeibl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO WMHJMKATOpA, BIUSHUE Pa3IUYHbIX
(bakTOpOB Ha CKOPOCTb XUMHUYECKOW pEaKIMM, PEeaKIUh HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMH Ha CyibdaT-, KapOOHAT- U XJIOPUI-
aHMOHBI, HA KAaTUOH aMMOHWUS, pELIEHHE SKCIIEPUMEHTAIBHBIX 3a]a4
o temam «Mertae» u «HemeTansl») B COOTBETCTBUU € PAaBUIAMU
TEXHUKH Oe3omacHOCTH TMpH OOpalleHMH C BELIeCTBaMH U
1abopaTopHbIM  00OpPYJOBaHHEM;  MPEACTaBIATh  PE3YJbTAThI
XUMHYECKOI0 3KCIepuMeHTa B  (QopMe 3alucu  ypaBHEHHM
COOTBETCTBYIOIIMX PEaKUUi U (OPMYIHPOBATH BBHIBOJBI HA OCHOBE

9TUX PE3YyJIbTATOB

2.8

CdhopmupoBaHHOCT, yMEHHUU COOMIOAATH TMpaBWJIa TOJB30BAHUS
XUMHUYECKON TMOCYJoW M J1abopaTOpHBIM O0OPYIOBaHHEM, a TaKXKe
IpaBuJia 0OpaIEeHNs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIMSIMU

1O BBIIIOJIHCHUIO na60paT0prlx XUMHWYCCKUX OIIBITOB

2.9

ChopMUpPOBAaHHOCTP ~ YMEHHMH  XapakTEPU30BaThb  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIIUE B OCHOBE MPOMBIIIJIEHHOTO MOJyYEHUsI CEPHOU
KHUCITIOTHI, aMMHUaKa, a Takke cHOPMHUPOBAHHOCTH MPEACTABICHUIN 00
oOLIMX Hay4HbIX MPHUHIMIAX U OKOJOTMYECKUX Mpodiemax

XUMHUYCCKOIro Mpon3BOJACTBA




XUMHS U KU3Hb. PacuéThbl

3.1

ChopmupoBaHHOCTE MPEACTABICHUN O XUMUYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJM XHUMHH B TO3HAHUU
SBIICHUH TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATHHONW TI'PaMOTHOCTH, HEOOXOAMMOMW s
pelIeHus] TPAKTUYECKUX 3aJad4 M SKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIICHUS K CBOEMY 31I0POBbBIO U HpHpOI[HOﬁ cpeac

3.2

ChopmupoBaHHOCT,  yYMEHHUU KPUTHYECKH aHaIN3UPOBaTh
XUMUYECKYI0 HH(OpMAIio, MojyyaeMylo M3 pa3HbIX HUCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTepHET u pyrue)

3.3

ChopmupoBaHHOCT, YMEHHUH cOOMIOATh MpaBUia HKOJIOTMYECKU
11eJ1eco00pa3HOro MOBEACHHUS B OBITY M TPYJIOBOHM JAEATEIBHOCTH B
LEJIAX COXPAHEHMS CBOETO 3J0pPOBbS U OKPYKArolled MPUPOIHOU

cpensbl

3.4

Oco3HaBaThb OMNAcCHOCTh BO3JEHCTBUS Ha JKUBBIE OPraHU3MBI
ONpENCIEHHBIX BEIIECTB, INOHMMAas cMmblca nokaszarens [IJIK,
MOSICHATh Ha MpUMepax CHOCOObl YMEHBIIEHHS] U MPEJOTBpPAICHUS

HUX BpCIHOTO BO3I[CﬁCTBPISI Ha OpraHuv3M 4CJIOBCKa

3.5

ChopMUpOBAaHHOCT, ~ YMEHHUW  MPOBOAUTH  BBIYUCICHHUS  C
HCTIOJIb30BAHUEM TIOHSATHSI «MAacCoBasi JIOJISl BELIECTBA B PacTBOPEY,
O00BEMHBIX OTHOIICHHUH Ta30B TP XUMHUCCKUX PEAKIIHUAX, MACChI
BEIECTBA MM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIICCTBA,
Macce Win 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKI[MH BEIIECTB,
TEII0BOTO A (heKTa peakiiu Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI

BCIICCTB, ITPEBPALLICHUA U COXPAaHCHUA SHCPIUU




HHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 21eMEHT COAePKAHUSA

1

TeopeTnueckue OCHOBBI OPTraHUYECKOW XUMHUH

1.1

Hpez[MeT OpFaHquCKOfI XUMUH: €€ BO3HHMKHOBCHHEC, Pa3sBUTUC U 3HAYCHHUEC B
IMMOJIYUYCHHNHN HOBBIX BCHICCTB W MATCPHAJIOB. TGOpI/IH CTPOCHUSA OPTraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CrpykrypHble (OpMyJbl OpPraHMYECKUX BEIIECTB. [OMOJOrus, H30MEpHs.
XuMHUYECKasl CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIC U KpaTHBIC

CBA3H. Hpe,I[CTaBJICHI/Ie 0 KJIaCCI/I(l)I/IKaI_II/II/I OpPraHn4YCCKuX BCUICCTB

1.3

HOMeHKJIaTypa OpTraHUYCCKUX COE€IUHEHUI (CI/ICTeMaTI/I‘lCCKaSI) " TPUBHUAJIBHBIC

Ha3BaHUS Ba)KHEHUIIINX HpeﬂCTaBHTCHeﬁ KJIACCOB OPraHNM4YCCKNX BCUICCTB

YrieBoaopoibl

2.1

AJNKaHBL: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH U 3TaH —
MPOCTEHIINE MPEeACTaBUTENH AIKaHOB: (PU3MUECKHEe M XMMUYECKUE CBOMCTBA
(peakuuy 3aMElICHHsT W TOpPEHUs), HAaXOXJIECHHWE B IPUPOAE, MOJyYEeHUE U

MMPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHME, FOMOJIOTMUECKUN psAl. DTWIEH U NPONWIEH —
IPOCTEHIINE MPEJCTABUTENIN AIKEHOB: (U3MYECKUE U XMMHUYECKHUE CBOWCTBA
(peakuuy THAPUPOBAHUS, TaJOT€HUPOBAHMS, THIApATAlMM, OKHUCIEHUA U

HOJ'II/IMCpI/I3aHI/II/I), MOJIYYCHHEC U TPUMCHCHUEC

2.3

Ankanuensl: Oytaamesn-1,3 u MetunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBA (peakius mojuMepusaium). [lomydeHrne CHHTETHYECKOTOo

Kay4dyKa U PE3UHBI

2.4

AJIKUHBI: COCTaB U 0COOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHUNA PsiA. ALUETHIICH —
NPOCTEUIIMKA MPEJCTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3NYECKHEe U
XMMHUYECKHE  CBOMcTBa  (peakuuu  TIHIPUPOBAHUS,  [aJOT€HUPOBAHMS,

rUpaTaluy, TOPeHUs), oJIyYeHHe U PUMEHEHNE

2.5

Apenbl. bensomn: coctaB, cTpoeHue, (pu3NUECKHME W XUMHYECKHE CBONCTBA
(peakuuy TajJoreHUPOBAaHUS U HUTPOBAHMS), MOJIYYEHHE W TPUMEHEHHE.
Tomyon: coctaB, cTpoeHHe, (U3MUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUSA M HUTPOBAHUS), MOJNy4YeHHUE U TpUMEHeHue. TOKCHYHOCTH
apeHoB. ['eHeTnyeckasi CBsI3b MEXIY YIVIEBOJAOPOJAMH, MPHUHAICKAIIUMHU K

Pa3JIMYHBIM Ki1acCaM




2.6

[IpuponHble HMCTOYHUKHM yrieBOAOpoAoB. [IpuponHbBIl ra3 M IHONYTHBIE
HedTsHable ra3el. Hedts u e€ npoucxoxaenne. CrnocoOsl nepepaboTku HedTu:
NEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTaluTU4ecKuil), muponus. IIpomykTs
nepepaboTku He(hTH, UX IPUMEHEHHE B IPOMBIIIICHHOCTH U B ObITY. KaMeHHbIH

YTOJIb U IPOYKTHI €T0 TEpPepadoTKH

Kucnoponcoaep:xaiiue opraHn4eckue CoeJMHEHUS

3.1

[IpenenbHble OOHOATOMHBIE COUPTHL. MeTaHON W DITAHON: CTPOEHUE,
du3nYecKne W XUMHUYECKHE CBOMCTBA (pEaKkIWUd C AKTUBHBIMH METAJUTAMH,
raJloreHOBOJIOPO/IaMU, TOpPEHHE), MpPUMEHEHHe. BOTOpOIHBIE CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE MeTaHOIa U 3TAaHOJIa HA OPTaHU3M YEJIOBEKA.
MHOroaToMHbI€ CIIUPTHI. DTUIICHTIIMKOJIb U TIHUIEPUH: CTPOCHHE, (DU3UIESCKUE
U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO WICJIOYHBIMH METaJIaMU,
KaueCTBEHHasl peaklvsi HAa MHOTOAaTOMHbIE CHUpPThI). JleiicTBUE HAa OpraHu3M

YCJIIOBCKA. HpI/IMeHCHI/Ie TIIMOCPHUHA U OTHJICHIJTIMKOJIA

3.2

deHoun: CTPOCHUC MOJICKYJIbI, (I)I/ISI/I‘ICCKI/IG U XHMMHUYECKHE CBOMCTBA.

Toxcuunocts penoina. [Ipumenenue penomna
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Anpaeruapl ¥ KeToHbI. DopMabIeTwI, aleTaabJAeTu/l; CTpPOSHHEe, (PU3UIECKIe
U XUMHUYECKHE CBOMCTBAa (peaknuW OKHUCJICHHS W  BOCCTAHOBJICHUS,

Ka4C€CTBCHHBIC peaKHI/II/I), IMOJIYUYCHHUEC U MPUMCHCHUC
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OnHOOCHOBHBIE MpefiesibHble KapOOHOBBIE KUCIOThI. MypaBbiHasi U YKCYCHas
KHUCJIOTBI: CTpOCHHE, (PU3NYEeCKHe M XUMHUYECKHEe CBOMCTBa (CBOWCTBA, o0IINe
U Kjlacca KHCIIOT, peakius STepu(HKaluu), MOJyyeHHEe M IMpHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTENIN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIITHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIIEC I[CI\/JICTBI/IC

3.5

CrnoxHble 3QUpBl KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
sa¢upos. Kupsel. I'maponus xxupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYTneBoabl: cOCTaB, KIaCCH(PUKAIUS YTIIEBOJAOB (MOHO-, - M TIOJUCAXaPHUJIBI).
I'moko3a — mpocTelInii MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢buznyeckue M XUMHYECKHE CBOMCTBa (B3aMMOACHCTBHE C TUAPOKCUAOM
meau(Il), oxucinenme ammuauHblM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE IJIFOKO3bI), HAX0XKJIEHUE B IIPUPOJIE, IPUMEHEHHE,
Ouonornueckas posib. Porocunte3. PpyKTo3a Kak M3oMep Iioko3bl. Kpaxman
U 1eJUTI0JI03a KaK MpUpoHble noaumepbl. CTpoeHHe Kpaxmalia U LEeJUITI0JIO3bI.
dusznueckue U XUMUYECKHE CBOWCTBA KpaxMmaja (THIPOJU3, KaueCTBEHHAas

peaKIus C HOJIOM)

A3oTcozepKalue OpraHndecKue COeqMHEHUS




4.1

AMUHOKHUCIIOTHI Kak aMQoTepHble opraHudeckue coeauHenus. Ousnueckue u
XMMHUYECKHE CBOMCTBA aMMHOKMCIIOT (Ha MpUMepe INIMIuHA). buonornyeckoe

3Ha4YCHHE aMUHOKHUCIOT. Ilentuabl

4.2

benku kak INpUPOIHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAs U TpeTHYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBa OENKOB:

TUJIPOJIU3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeKu

BricokoMoneKysipHbIe COeMHEHUS

5.1

OCHOBHBIE MOHATHS XWMHHU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJUMEp, CTPYKTYpPHOE€  3BEHO, CTENEHb MOJUMEPHU3ALMNHU,  CPEIHSISA
MoJIeKyJisipHast Macca. OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX

COE€TUHEHUMN — noJimmMepusanua U NOJIMKOHACHCALIUA

5.2

3KCHCpI/IMCHTaJIBHLI€‘ MCTOAbl M3YUCHUA BCHICCTB U HUX npeBpameHHﬁ:
O3HAaKOMJICHUEC C O6p8.3].IaMI/I IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH,

riacTMace, KayuyykoB. [loidyyeHre CHHTeTHYEeCKOro KayuyKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHUH

1.1

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTuYecKre YpoBHH, OyPOBHU. ATOMHBIC OpOUTAIH, S-, -, d-2TIEMEHTBHI.
OcobeHHOCTH pacipeiesieHus JIEKTPOHOB TI0 OPOHUTANISIM B aTOMAaX 3JIEMEHTOB

MIEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(OUTYPALIUS aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB
J.M. Menneneena. CBsA3b IepuoIn4ecKoro 3akoHa u llepunoanueckoil cucteMsl
XUMHUYECKUX iemMeHToB .M. Menzaeneesa ¢ COBpEMEHHONM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HM3MEHEHHMS CBOMCTB XUMHUYECKUX DJJIEMEHTOB U
o0pa3yeMblX MMM IPOCTBIX U CIIOXHBIX BEIIECTB M0 IpylnamM U HNEpUOAaM.

3HadecHUE NepuoANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIbl XUMHUYECKOW CBS3HU
(KoBaJIeHTHAsi HEMOJIsIpHAas W TOJsApHAas, HOHHAs, MeTaiaudeckas). WoHBI:
KaTUOHBl U aHHOHBL. MexaHu3Mbl 00pa30BaHUS KOBAJECHTHOW XUMHUYECKOU

cBs3U (OOMEHHBIN U JOHOPHO-AKIEeNTOPHbIN). BogoponHas cBs3b

1.4

BanentHoCcTh. DnekTpooTpuniaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemiectBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BelleCcTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKCTBA

BCIICCTB OT THIIA KpHCT&JIJ'IH‘-ICCKOﬁ peH_IéTKI/I. IlonsiTue o AUCIICPCHBIX




cucremax. VcTuHHBIC U KOJUIOWOHBIEC PAaCTBOPLI. MaccoBas J0JI1 BEUICCTBA B

pacTtBope

1.6

Knaccudukanms HEOPraHUYEeCKUX COCIMHEHU M. Homenknarypa

HCOPraHNYCCKUX BCIUICCTB

1.7

Xumunyeckass — peakuus.  Knaccupukauus — XMMUYECKMX — peakuuid B
HEOPraHWYECKON U OpraHMYeCKON XMMHH. 3aKOH COXPAHEHHs MacChl BELIECTB,

3dKOH COXPAaHCHUS U ITPCBPAICHNA DHEPTHUHN IIPU XUMHUYCCKUX PCAKIHUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IuYHbIX (PaKTOPOB

1.9

O6p8.TI/IMLIC pCaKIuu. XHUMHYECKOE PaBHOBCCHUC. (DaKTOpr, BIUAOIIMEC Ha

cocTosiHue XuMuieckoro pasHosecus. [Ipunuun Jle [llarense

1.10

:‘)J'IeKTpOJ'II/ITI/ILIeCKaH Jucconuanusi. CunbHble U cia0ble QJICKTPOJIUTHI. Cpeﬂa
BOJHBIX PACTBOPOB BCIICCTB: KHCIIAs, HefITpaJII)HaH, meJIo49Hasd. PeaKHI/II/I

WOHHOr0 0OMEHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCakuuu

Heoprannueckas xumus

2.1

Hewmerannel. [Tonoxxenue HemerauioB B llepnoanueckoil cucteme XUuMUYECKUX
anementoB J[.1. MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. PU3NUecKue
CBOICTBa HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (Ha IMpUMeEpe KHUCIOpOoaa,

cepsl, hochopa u yriepoaa)

2.2

XWMHYECKUE CBOMCTBA BAXKHEHINIMX HEMETA/UIOB (TajJoreHOB, CEphbl, a30Ta,
docdopa, yriaepoma W KpEeMHHUS) W HX  COCAMHECHUH  (OKCHIOB,
KHMCJIOPOJICOAEPKAILUX KUCJIOT, BOAOPOAHBIX coenuHeHuil). I[lpumenenue

BaKHEHIIIMX HEMETAJIJIOB U MX COCI[I/IHGHI/Iﬁ
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Meramibl. [lomoxenne MmeramnoB B Ilepuonnueckoi cUCTEME XUMHUUYECKUX
anemenToB [[.1. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JIOUEK
aTomMoB MeTajuioB. Oomue puznueckre cBOMCcTBa MeTaoB. CIUTaBbI METAJIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaIIOB
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XUMHYECKUE CBOMCTBA BAXKHEWIINX METAJIOB (HATPUM, KaJIWid, KaJblUH,
Mar"uii, aJJFOMUHHNA, IIUHK, XPOM, KelIe30, Me/lb) U UX coeauHeHuid. OOrue

CIIOCOOBI MOJIYUYCHHUA MCTAJIOB. HpI/IMeHCHI/Ie MCTAJ1JIOB B 6BITy N TCXHHKC

2.5

I'eneTnueckas cBs3b HCOPTaHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JIMIHBIM

Kj1acCaM

XHUMHUS U )KU3HD

3.1

Ponr xumum B oOecrieueHun BKOHOFHQCCKOIZ, 3HepFeTquCKOﬁ U MHUIIEBOU
6630HaCHOCTI/I, PasBUTHU MCIUIIUHEI. Ilonsarue o HAay4YHBIX MCTOAAaX ITO3HaAHUA

BCIICCTB U XUMHUYCCKUX peaKHHi/JI




[IpencraBnenust 00 0OIMX HAYYHBIX MPUHIMIIAX MTPOMBIIIJIEHHOTO MOTYYESHHUS

BAKHEMIIMX BEMIECTB. YEIOBEK B MUPE BELIECTB U MATEPUAJTIOB: BaKHEUIINE

32 CTPOUTENIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE MaTE€pHalbl, KPaCKH, CTEKJIO,
KepaMuKa, MaTepuaibl Ul 3JEKTPOHUKH, HAaHOMAaTepHallbl, OPraHU4YECKUe U
MUHEpaJIbHbIE y100peHus
Xumusi ¥ 370pOBbE 4YEJIOBEKA: IpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX

3.3 IpenapaToB, MpaBuwia O€30MaCHOrO HCHOJNb30BaHUS IPENapaToB OBITOBOM

XHUMHHU B HOBCGI[HCBHOﬁ KHU3HHU
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