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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero o0pa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpazoBanum B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHOl  00pa30BaTENBHON MPOTPAMMBI CpPEIHEro OO0Iero 00pa3oBaHUS
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  rOCYAapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yu€rom KoHuenmuu mnpenoaaBaHus
y4eOHOTO TIpeaMeTa «XUMHs» B 00pa30oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepany, pealu3yOMMX OCHOBHBIE 00pa3oBaTelibHbIC MPOTPAMMBI, U
OCHOBHBIX TMOJOXeHUN «CTparerun pa3BuTusa BocnuTanuss B Poccuiickoi
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OIPEIACIICHUIO
oO1elt cTpareruu oOy4eHHsl, BOCIIMTAHUS U PA3BUTHS 00YyUaIOUTUXCS CPEJCTBAMU
yueOHoro npenmera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuenryaibHeie nojoxkenuss GPI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
collepKaHus, PE3yJbTaTOB OOy4YeHHUS U TPeOOBAaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHWMHYECKOE oOpasoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa3oBaTeIbHOM  OpraHU3allvK, SBJSIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM HTarloM pealid3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHUCTEME XUMHUUYECKOTO O0Opa3oBaHUs. OTU IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, HOPMUPOBAHKSI MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJoBeKa, a TaKKe DJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBI0 M TPUPOTHON cpede. Peamusyercs xummueckoe o0pa3oBaHHe
00yyJaroImuXxcs Ha YPOBHE CPEJIHET0 0O0Iero oOpa3oBaHUs CPEICTBAMU YU4eOHOIO
npeaMera «XUMUS», COJACP)KAHUE U TOCTPOCHUE KOTOPOTO OMNpPEICNICHbl B
nporpaMMe IO XMMHUU C Y4€TOM CHEeNU(UKH HAYKHM XUMHUH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJIBI U B MaTE€pUAIbHOW >KM3HH OOIIECTBA, a TakXkKe C Yy4ETOM
o0ImuX 1eled W TPHUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeiHero obmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyk pojb B
COBPEMEHHOM IUBUIIM3AIMHU, B CO3JJaHUM HOBOM 0a3zbl MaTepUabHON KYJbTYpHI.
OnHa BHOCHUT CBOM BKJIaJa B (OPMHUPOBAHHE PAITMOHAIBHOTO HAYYHOTO MBIIIJICHNUS,
B CO3J]aHUE LIETIOCTHOI'O MPEACTaBIEHUS 00 OKpYXaroUeM MHpPE KaK O €IUHCTBE
IpUPOJBl M YeJoBeKa, KoTopoe (GopMuUpyeTcs B XMMHUU HAa OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIETO MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOSHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU TIPUMECHEHUSI.



TecHO B3aUMOAEUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHs CTajla
HEOTHEMJIEMON YacCThI0 MUPOBOM KyJIbTYpPbI, HEOOXOAUMBIM yCIOBHEM YCIIEUIHOTO
TpyJa W >KM3HU KaxJI0ro wieHa oOmectBa. COBpeMEHHass XUMHsA Kak Hayka
CO3UJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBleHAa HAa pPEUICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOTO pAa3BUTHUSI UEJIOBEUYECTBA — CHIPHEBOM,
OHEPTEeTUYECKOM, TUIICBOM, SKOJIOTHIECKON O€30MaCHOCTH U OXPaHbI 3JJ0POBBSL.

B coorBercTBUM ¢ OOMMMM UEISIMU W NPUHLMIIAMH CPEAHEro OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccrl, 0a30BbI ypOBEHD
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyJaronmxcsi, HEOOXOIMMYK0 MM JJId  BBIPAa0OTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, NPOJOJIKCHUS
00pa30BaHUsI B PA3IMUHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomuMu  npeaMera  «XuMus»  SBISIOTCS  0a30Bble  KYpChl  —
«Oprannyeckas xumusi» U «OOmIass ¥ HEOpraHWYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMA
3HAHUN MO HEOPraHWYECKOW XUMHH (C BKJIIOYEHUEM 3HAHUUM U3 OOIIeH XUMUH) U
opranndeckoi xumuu. OOpMUpPOBAHUE TAHHOW CHCTEMBbI 3HAHUN NPU U3YUYEHUU
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOTooOpa3us
BELIECTB Ha OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa conepkanust KypcoB — «Opranunueckas xumusi» U «OOmas u
HEOpraHuvecKkas XuMmus» cpopmMupoBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'0 TMOJXO0Ja K U3YYEeHHI0O Yy4eOHOro marepuajia u OO0yCJOBIIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYECKOW XHMHUU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHSI OPTraHUYECKUX
COCMHEHUH, a TaKXe Ha YyPOBHE CTEPEOXUMHYECKUX M  DBJIEKTPOHHBIX
OpeICcTaBiIeHUd O CcTpoeHuu BeulecTB. CBefeHHs 00 H3ydaeMbIX B Kypce
BELIECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOAOPOJOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHHNW. B Kypce OpraHu4eckol XWMHUU INOJIY4YarOT pPa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro 0O0pa3oBaHMs MEPBOHAYAIBHBIC
MPEICTABICHUS] O XUMUYECKON CBSI3M, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHMS, O XUMHUECKON PEAKLINH.

[Tog HOBBIM yrJIOM 3peHUs B TMpeaMere «XuMmus» 0a30BOT0 YpOBHS
paccMaTpuBaeTCsl H3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs
TEOPETHUYECKU MaTepuan MU (PAKTOJIOTMYECKHE CBEJIEHUS O BEIIECTBAX H
XUMHUUYeCcKkoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIass U HeopraHuveckas
XUMUS» O00yYarouuMcsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKHUX TMO3UIIUM,



rIIy0)Xe TOHATh HWCTOPUYECKOE U3MEHEHHEe (YHKIUH 3TOro 3akoHa — OT
0000111aro1Iel 10 OOBSACHAIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUK O BaKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, a4 TAKKE O XHUMHYECKHX PEAKLUUIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTAX NpOTEeKaHus nononHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTAMHU COJICpKaHUs, HMEIOIMHUMU KyJIbTYpPOJOTMYECKUM U MNPUKIATHOU
XapakTep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHHUIO B3aMMOCBS3UM XUMUU C
JPYTUMH HayKaMH, pPacKpbIBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUUYECKOU
JESTEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K TMPOIIECCY
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUUECKHUX MPUIIOKCHUH XHUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOyieMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATH MH(OpMaLUIO U
OPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PEUIEHUS WHTEIUICKTYAIbHBIX U
AKCIIEPUMEHTAIILHBIX HUCCIEA0BATENIbCKUX 3a/1a4u. B 1enom coaepkanue yueOHOTro
npeaMera  «XUMHUS» ~ JAHHOTO  YPOBHS  M3Yy4YEHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y 00Y4YarOIIUXCS MHUPOBO33PEHUYECKOW OCHOBBI i TTOHUMAHUS
dbunocopckux uaeH, TakMx Kak: MaTepualibHOE €JIMHCTBO HEOPTraHWYECKOro U
OpraHUYEeCKOro MHupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MNYTEM OHKCIEPUMEHTA U
pelieHusT TMPOTUBOPEYMH MEXAy HOBbIMU (haKTaMU U TEOPETHUUYECKUMHU
PEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJIOTUUYECKUX MPooIieM, a
TaKke Mpo0JeM cOepexeHUs IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nnanme pemenus 3amady  BOCHMTAHUS, Pa3BUTUS M COIMATIU3AIUU
oOydJaronxcsi MPUHAThIE MPOrpaMMON MO XUMHHM TOAXOAbl K OMNpPEeeTICHUI0
colepKaHUsT M TOCTPOCHUSI TpeAMeTa MpeaycMaTpuBaroT GOpMUpPOBAHUE
YHUBEPCAIBHBIX YYEOHBIX JEUCTBUM, HMEIOMUX O0a30BO€ 3HAUYCHHE IS
Pa3IMYHBIX BHUJOB JIESITEIBHOCTH: pELICHUS MpoOsieM, TOWCKa, aHalu3a W
00paboTku nHPopMaIK, HEOOXOIUMBIX JJIsl IPUOOPETEHUS OIbITA MPAKTUIECKON
U HCCIEN0BATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU
XUMUH.

B nmnpakTtuke mnpenojaBaHus XMMHHM KakK Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHETO 00111er0 00pa30BaHusl, MPU ONPeAeSICHUN
COJIEPKATEIIbHOM XapaKTEepPUCTUKU LIeJIe HM3y4YeHUs MpEeaMEeTa HalpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUITMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOAUYECKOW TOYKHM 3pPEHUs TAKOM MOAXOJ K OINPEACIEHUIO LEJNEH H3y4YeHUs
MpeaMeTa SIBJISIETCS BIIOJIHE ONPaBJIaHHBIM.



CormacHo JaHHOM TOYKE 3pEHUs TJIaBHBIMHU IEJSIMU W3y4YEHHUS TMpeaMeTa
«Xumus» Ha 6a30BoM ypoae (10 —11 i1.) sBAsIIOTCSA:

e (QopMHpOBaHHWE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEHILIEH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOW
JeKaT KIIOYEBbIC TOHATHS, (yH/IaMEHTAIbHbBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE W IMOHWMAHHE CYIIHOCTU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEM
WX Pa3BUTHUS U CTAHOBJICHHMS;

e (opmupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/AaX IMO3HAHUS
BEIIECTB M XWUMUYECKHUX PEAKIMi, HEOOXOAMMBIX IJIsi MPUOOpPETECHUS
YMEHUW OpPHUEHTHUPOBATHCSA B MHUPE BEIIECTB M XUMHUYCCKHUX SBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUYECKON U TOBCEAHEBHOM JKU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO OKCIIEPUMEHTA, COOJIOJICHUEM TPaBHII
0e301macHOoro o0panieHus ¢ BEIeCTBAMU.

Hapsiny ¢ atuM, copepxaTenbHas XapaKTepUCTUKa IeJIel U 3a1a4 U3ydeHus
peaMeTa B porpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH MIPHOPUTETAMHU B CHCTEME CpemHero oOmiero oopasoBanus. CerogHs B
MpPENoJaBaHNM XWUMHU B  OOJNBIIEH CTEMEHW  OTHAETCS  TPEANOYTCHHE
IPAKTUYECKOH KOMIIOHCHTE COJICp)KaHUS OOY4YeHUs, OpPUCHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30oBaTEIbHOM OpraHU3alliy, BIAJCIONIETO HE
Ha0OpOM 3HaHWM, a (YHKIHOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOco0aMH U
YMEHUSMH aKTHBHOTO TOYYEHUS 3HAHUW W TMPUMEHEHUS UX B PEaTbHOU KU3HH
JUTSL peIIeHUS TPAaKTUYECKHUX 3a]1a4.

B cB3u ¢ STUM mpu W3ydeHUM TMpeaMeTa «XUMHUS» JTOMHHHUPYIOIIEe
3HAYCHUE MPUOOPETAIOT TAKKE IENIN U 3a]1a4H, KaK:

ajanTamusl o0ydJarmuXxcs K YCJIOBUSAM JTUHAMHYHO Pa3BUBAOIIECTOCS MHUPA,
dbopMHUpOBaHWE  HMHTEIUICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dbopMupoBaHWEe y OOYYaIOMUXCS  KJIIOYEBBIX HABBIKOB  (KJITIOYEBBIX
KOMITIETEHIINI), HWMEIOIIMX YHUBEpPCAJIbHOE 3HAUEHWE [JIi PA3IUYHBIX BHJIOB
JeSTeILHOCTH: PEICHHs MpoOJieM, MOorcKa, aHaanu3a U 00padoTKu MHGPOpPMAIINH,
HEOOXOAMMBIX Il TPUOOPETEHUsS OIbITAa JEATeILHOCTH, KOTOpas 3aHWMaeT
BOXHOC MECTO B TIO3HAHWM XHMHH, a TaKXe JUII OLECHKH C TO3WINN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHYECKUX
IIPOIIECCOB HA OPraHU3M YeJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CHOCOOHOCTEH 00yUaIOIMXCA: CIIOCOOHOCTH CAMOCTOSATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBHUH C )KH3HEHHBIMHU MTOTPEOHOCTSIMH, UCIIOIH30BATh
COBpEeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs TIOMCKA U aHayiu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUU XUMHUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0MIOAaTEIPHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W MPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydaromuxcs yOexAEHHOCTH B TYMaHHUCTUYECKOU
HaIPaBJICHHOCTH XUMHH, €€ BaXXHOW PO B PENICHUH TIOO0ATBHBIX MPOOIeM
pPalMOHAIIBHOTO MPUPOIOIOIH30BAHUS, TOMOJHEHUS HEPTETUUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3JI0POBBIO, a TaKXkKe MPUOOPETEHHUS OIMbITA
WCIIOTB30BAHUS TIONYYCHHBIX 3HAHWM ISl TPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYAIUIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebGHOM muaHe cpeaHero oOmEero oOpa3oBaHUS TPEAMET «XUMH
0a30BOTO YpOBHS BXOJHT B COCTaB MpeaAMEeTHON obnactu «EcTecTBeHHO-HAyYHbBIC
MPEAMETHD».

OO0mu1ee yncino 4acoB, OTBEIEHHBIX VISl U3YUYCHUSI XUMHUH, HA 0230BOM ypOBHE
cpenHero ooOmiero oopasoBaHusi, coctasiser 68 yacos: B 10 kmacce — 34 yvaca (1
yac B Hegento), B 11 kimacce — 34 gaca (1 yac B Heenio).



COILEPKAHUE OBYUYEHUA
10 KJIACC
OPI'TAHMYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHMYecKold XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYECHUE B
MOJIyYEHUM HOBBIX BELIECTB M MaTepHaoB. Teopusi CTPOEHHS OPraHHYeCKHX
coenunennit A. M. BytnepoBa, e€ ocHOBHBIE M0JI0KEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYEeCKUX BeUIeCTB. l'omosiorus, wusomepus. XuUMHYECKas CBA3b B
OpPraHUYECKUX COECIMHEHUSX — OAUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluyd OpraHUYEcKUX BemiecTB. HomeHkmarypa
OpraHMYEeCKUX COEJIMHEHHHM (cucTeMaThueckas) M TpUBHAIbHBIE Ha3BaHUS
BaXHEHIINX MPEACTAaBUTENEN KIAaCCOB OPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJAbl HM3Y4YEHMS BEIIECTB W WX IPEBpAIICHUI:
O3HAaKOMJIEHHME ¢ oOpa3laMH OpPraHMYEeCKUX BELIECTB W MaTephajlaMd Ha HX
OCHOBE, MOJIETMPOBAHHE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HAOIIOJEHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALCHUI0 OPIAaHUYECKUX BELIECTB
[IpU HarpeBaHuu (TU1aBJIEHUE, OOYIIIMBaHNUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMU psAA. MeraH u dTaH —
OpOCTEHIINE NPENCTABUTENN AJIKAaHOB: (PU3NYECKUE U XHMHUUYECKUE CBOWCTBA
(peakuuy 3aMeIleHUs UM TOPEHHs), HAXOXKIACHHE B IPUPOAE, MOIyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUJIEH U IMPONUIEH —
OPOCTEUIINE MPEICTABUTENN QJIKEHOB: (U3MUECKHME M XUMHUYECKHME CBOMCTBA
(peakuuu TUAPUPOBAHMUSA, TAJOICHUPOBAHMS, THIpaTallMid, OKHUCICHUS U
NOJINMEPHU3ALNH ), TIOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHEWIIUeE
XUMUYECKUE CBOWMCTBa (peakuus noiaumepusanuu). [lomyyeHue CHHTETHYECKOTo
KaydyKa U pE3UHBI.

AJNKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKHI psil. ALIETHIIEH
— MPOCTEHIIMIA TPEeICTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MYecKue Hu
XUMUYECKHUE CBOMCTBA (pEaKMU TMAPUPOBAHUSA, TaJOT€HUPOBAHUS, TMIpaTalliH,
TOpPEHMUS), OJyYE€HUE U IPUMEHEHHE.

Apensl. benzon: cocra, crpoenue, ¢u3NUeCKue U XMMHUYECKHE CBOWMCTBA
(peakuuu raJoreHMpOBAHHUS U HUTPOBAHUSA), MMOIYYEHUE U IPUMEHEHUE. T0nyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue — ceoucmea  (peaxkyuu
2aN02EHUPOBANUA U HUMPOBAHUs), NoAyueHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTnmueckasi CBsI3b MEXKAY YIJIEBOAOPOJAMHU, MPUHAMICKANUMH K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHple MCTOYHUKH YTIEBOAOPOIAOB. I[IpupoaHbBIl ra3 W MOIyTHBIE
Hedrsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEePTH:
NEpPEeroHKa, KPEKUHT (TePMUYECKUN, KaTaIUTUYeCKHil), mnuposm3. I[IpomaykTsi
nepepaboTku HEPTH, UX MPUMEHEHHE B TIPOMBIIUICHHOCTH U B ObITY. KamMeHHBII
YTOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJIBl M3y4YE€HHUs BEIIECTB WU MUX MPEBPALLCHHIA:
O3HAKOMJIEHHE ¢ o0pa3laMud IUIACTMACC, KaydyyKOB U PE3UHBI, KOJUICKIIUU
«Hebts» ®  «Yromp», MOJENHPOBAHWE  MOJIEKYJ  yIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUUECKON PabOThI: MOJYyYEHHE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuétnrble 3amaun.

Brluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuud (Macchl, 00BEMA,
KOJINYECTBA MCXOAHOTO BEHIECTBA WJIM NMPOAYKTAa PEAKLIHUM 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O M3 MUCXOJIHBIX BEIIECTB WJIUA MTPOIYKTOB PEAKIIUN).

Kucaopoaconepskamue oprannyeckue coeIMHeHUs

IIpenenbHble OQHOATOMHBIE CHUPTBL. MeETaHOA W 3TaHON: CTPOEHHUE,
¢u3znyeckue M XMMHYECKHME CBOWCTBA (peakUMHW C AaKTUBHBIMU METaJlJIaMH,
raJloreHOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BonopoaHbie CBA3M  MEXKAY
MOJIEKYJIaMU CIIUPTOB. [[eficTBUE METaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  COUPTBHL. ~ ODTWICHIJUKOIb W  [JHMIEPUH: CTPOCHHUE,
dbu3nyeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBHE CO IIEJIOYHBIMU
MeTajlJlaM{, Ka4eCTBEHHasl peakiisi Ha MHOrOaTOMHBIE CHUpThI). [leficTBue Ha
opraHus3M yenoBeka. [[puMeHeHne rmuuepruHa U TUIICHTITUKOJIA.

deHos:  CTpOCHHE MOJICKYJIbI, (QU3MYECKHe M XUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenne Gpenomna.

Anbaerugpl U kemowuwvl. DoOpManbAETUN, alETaIbJCTUJl: CTPOCHHUE,
dusznyeckue U XMMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIINN), OJIyYEHUE U TPUMEHECHHE.

OnHOOCHOBHBIE TpeNeIbHbIE KapOOHOBBIE KHCJIOTHL. MypaBbUHAs U
YKCYCHasi KHCJIOTHI: CTpOoeHHE, (hU3NUecKrue U XMMHUUYECKHue CBOMCTBa (CBOMCTBA,
oO1ue /Ui Kjacca KUCIOT, peakius 3Tepudukanum), noJydyeHue U NpuMeHeHue.
CreapuHoBass ¥ OJICMHOBAsl KHUCIIOTHI KaK MPEACTABUTEM BBICHIMX KapOOHOBBIX
KHCJIOT. MblIJIa KaK COJTM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

Cnoxuble »(QUpPbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb )KUPOB.



VYrneBonmpl:  cocrtaB, KiacCcU(UKauUs ~ yriaeBogoB  (MOHO-, JU- U
noyimcaxapuabl). ['Ioko3a — MpoCTeHIuii MOHOCAaXapul: OCOOCHHOCTUA CTPOEHUS
MOJICKYJIBI, (U3WYECKHEe W XHMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuaom Meau(ll), okucieHne amMmMHuadHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bI), HAXOXJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ouonornueckas posb. @otocunate3. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u 1nemmono3a kak mpupoaabie mogumepbl. CTpoeHHE KpaxMmana u
newonos3bl.  du3nueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THIPOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCHEepUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
MPOBE/ICHNE, HAOIIOACHUE W ONMHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHWE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJIA
okcunoM wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHE TJHWIIEpUHA C
rugpokcuoM meau(ll)), anpaernioB (OKUCIEeHHE aMMUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u rugpoxcumom wMenu(ll), B3aumoneiicTBUE Kpaxmana C HOAOM),
MIPOBEICHHE MPAKTHIECKOW paOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrble 3amaun.

Brluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOMHOTO BEIMICCTBA MJIM MPOAYKTA PEAKIIUU 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MUCXOJIHBIX BEIICCTB HIIA MTPOTYKTOB PEAKIINN ).

A3zoTcozepkalue OpraHu4ecKue COeIMHEHHUSL.

AMMHOKHCIIOTH Kak am(pOTepHbIE OpraHNuYecKue coeauHeHus. dusnyeckue
M XUMHYECKHUE CBOMCTBAa aMHUHOKHUCJIOT (Ha MpuUMepe riuiuHa). buonorunueckoe
3HAYCHWE aMHHOKHCIIOT. [lenTumpl.

benku kak npupomHbIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHnasd,
BTOpPHYHAST W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPONIN3, ICHATYpAIlsl, KAYECTBEHHBIC PEeaKINU Ha OCIIKH.

DOKCHEpPUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX IPEBPAIICHUI:
HaOJIOZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalUs OCIKOB MpU
HarpeBaHWM, [IBETHBIC PEAKIIUH OEIIKOB.

BrbicokoMosiekyJisipHbIe COeTMHEHUsI

OCHOBHBIE TIOHSITHS XWUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUU, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METObI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MTOJTMMEPU3AITUS ¥ TIOJTMKOHICHCAITHI.

DOKCHEpPUMEHTAIBHBIC METOJbl HM3YYCHHS BEIIECTB W WX IPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXnpeaMeTHBIX CBS3EH IPU U3YUYECHUM OPraHMYECKOW XMMHU B
10 kiacce OCyIIECTBISETCS 4Y€pe3 HCMOJb30BAHHWE Kak OOIIHUX €CTECTBEHHO-
HAay4YHBIX MOHSTUM, TaK U TMOHATHUM, SBISIONIUXCS CUCTEMHBIMHU JJISl OTACIIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr' O IIUKIIA.

OO6mIre ecTeCTBEHHO-HAYYHBIE MMOHATHUSA: SIBJICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, T€OpUs, aHAJIU3, CUHTE3, KilacCUu(puKaius, MepuoJuIHOCTh, HAOIIO/ICHUE,
M3MEepeHne, SKCIEPUMEHT, MOJICTTUPOBaHUE.

dusuka: wmaTepus, DSHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HSHEPTreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperaTHo€ COCTOSHHE
BEIECTBA, (PM3NYECKUE BETUYNHBI U €MHUITBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJIOTMYECKH aKTUBHBbIC BellecTBa (O€IKU, YIJIEBOIbI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TTOPOJIBI, MOJE3HbIE MCKOIMIAeMbIE, TOTUIUBO,
pecypchl.

TexHoyOTUsA: TUIIEBbIE MPOAYKTH, OCHOBBI PAallMOHAJIBLHOIO MHUTAHMUS,
MOIOIIIUE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTeprualbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XWMHYECKUI 31eMeHT. AToM. Snpo aroma, H30TONbL. DJIEKTPOHHAs
000JI0uKa. DHEPreTHUecKue ypOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpaLIKs aTOMOB.

[Tepuoanueckuit 3akoH u [lepuoanyeckas cucreMa XMMHAUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NEpUOIMYECKOTO 3aKOHA U [leproguyeckon cucTeMsl
xumudeckux siaeMmeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOHCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TPYIMIaM U TEPHOJIaM.
3Ha4YeHUE MEPUOANIECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKass CBSI3b. BHUIAbl XHUMHUYECKOH CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs M TOJSpHAas, MOHHAsA, MeTajuiyeckas). MexaHu3Mbl
oOpa3oBaHMsl KOBAJICHTHOW XMMHYECKOW CBsI3W (OOMEHHBII H  JOHOPHO-
akIenTopHeli). BomoponaHas cBs3b. BalleHTHOCTb. JIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucneHus. MIOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAJUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[TonsTHE O nHUCHEPCHBIX cHUcTeMaX. VICTUHHBIE M KOJIJIOMJHBIE pPAacTBOPHI.
MaccoBas 101 BEIIeCTBa B paCTBOPE.

Kiaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Homenknarypa
HEOPraHMYEeCKUX BEIIECTB. ['‘€eHeTHYecKas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
IPUHAJIEKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumuyeckas  peakmusa.  Krnaccudukamuss  XMMHYECKHX — peaknuid B
HEOPraHWYECKOW U OPraHMYeCKONM XUMHUU. 3aKOH COXPAHEHHUsI MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUN TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX ¢akTopoB. OOpaTumMbie
peakuuu. XuMHYecKoe paBHOBecue. DakTopbl, BIUSAIOIIME HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle Hlarense.

Onextposutuyeckas auccounanus. CuiabHblie U cinalble eKTponuTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJAs, HEUTPAJIbHAS, IETOYHAS.

OKUCAUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHbIE METOJIbl HM3y4YE€HHUs BEIIECTB WU UX MPEBpAILCHHI:
nemoHcTpauus Tadiuun «llepuoanueckas cucreMa XUMHYECKUX 3jieMeHTOB [l 1.
MenneneeBay, U3ydye€HHUE MOJENICH KPUCTAIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHCaHUe JEMOHCTPAMOHHBIX M JTaOOPATOPHBIX OIMBITOB (Pa3jIoKEeHUE MEPOKCHUIA
BOJIOPOJa B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbI0 YHUBEPCAIBHOIO HWHIMKATOpa, pEaKIUM HOHHOIO OOMEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusHUe pa3iuuHbIX PAaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKLIUI.

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMAM XUMHYECKMX pEaKkIUd, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELLIECTBAY.

Heoprannuyeckasi xumus

Hemeraiel.  [lonmoxenne HemerauioB B Ilepuoandeckoil  cucreme
xuMuueckux snmemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
dusnueckrue CBOMCTBA HEMETANIOB. AJUIOTPONHsS HEMETauIoB (Ha MpUMepe
KHCJIOpO/a, cepbl, hochopa u yriepoa).

XUMUYECKUE CBOMCTBA BAaXKHEUIIUX HEMETAJUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dochopa, yriepoga U KpEeMHHSI) U UX  COEAUHEHUM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COETUHEHUM ).

[IpuMeHeHnEe BaXKHENIIINX HEMETAIUIOB U UX COCIUHEHUM.



Meramnsl. [lonoxenune merawioB B llepuoanueckor cucremMe XHUMUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000J0YEK
aToMOB MeTayioB. O6mme ¢uzndeckue cBoiicTBa MeTayioB. CIiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN ALl HANPSHKEHUI METAIIIIOB.

XHWMUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPHH, KalHWi, KaJbIUH,
MarHuii, allFOMUHUN, LIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHECHUA.

O6mue cnocoObl MojgydyeHus MetaioB. [IpumeHeHue MeTamuioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUs BEIIECTB WU UX MPEBPALLCHHI:
M3ydeHue KOJUICKIMU «MeTauibl M CIUTaBbI», OOpa3lloB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a7a4, HaOJI0JEHUE U OINUCAHUE JEMOHCTPALMOHHBIX WU
1a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIUH HA KATUOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuétsl mMaccel BellecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) TPOIYKTOB PEAKIIUH, €CITU OJTHO
U3 BEILIECTB UMEET IMPUMECH.

XHUMUA U KU3Hb

Ponp xumum B o0ecrieueHHH IKOJOTUYECKOM, PHEPTeTUUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHU MeAUIMHBL. [lOHATHE O HAy4HBIX METOJax MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBinenuss 00 OOUMX HAYYHBIX MPUHIUNAX [POMBIIUIEHHOTO
MOJTYyYECHHUS BAXKHEHIIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKdh, CTEKJIO, KepamuKa,
MaTepUasbl g 3JEKTPOHUKH, HAHOMATEpHalbl, OPTAHUYECKUE U MUHEPAIbHBIE
ya00peHus.

XuMus W 3J0pOBbE YEJIOBEKA: IPaBUJIa MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO HUCIIOIL30BAHUS MPEMapaToB ObITOBONH XUMHUU
B IOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXnpeaIMeTHbIX  CBsi3ed  MpU  HM3y4YeHMH OOIed U
HEOpraHM4eckor XumuM B 11 Kitacce oCyllecTBIsIETCA Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUWA, TaK W TOHATUN, SBISIIOUIUXCS
CHUCTEMHBIMU JJIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO0mue ecTecTBEHHO-HAyUHbIE MOHSATHSA: HAy4HbIH (PakT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilaccuUKalKs, MNePUOAUYHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIIMPOBAHUE, N3MEPEHUE, SIBJICHHUE.



®usuka: MaTepus, SHEpPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, PAJAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00bEM, arperaTHoOe COCTOSIHUE BEIIECTBA, (DU3MUYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: knerka, opraHum3M, OJKOCHUCTeMa, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypCHlI.

TexHoyorus: XMMUYECKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHILECBAs
MPOMBIIUICHHOCTh,  (papMarieBTHUeCcKass  MPOMBINLJIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX IPENapaToB, IPOU3BOACTBO KOHCTPYKLIHMOHHBIX MATEPHAJIOB,
ANEKTPOHHAS! MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJAHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSI K PeE3yJbTaTaM OCBOECHUS
oOyyarolmMuMuUCI TpOorpaMM cpeaHero ooémiero oOpa3oBaHus (JIMYHOCTHBIM,
METaNnpeIMETHBIM ¥ MOpeAMETHbIM). HaydHo-MeToau4yeckol OCHOBOW st
pa3pabOTKU IUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IMPOTpaMM CPEIHEro OOIIEro
00pa3oBaHUs SABJISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B cooTBeTcTBUHM C CHCTEMHO-IESITEIBHOCTHBIM MOAXOAOM B CTPYKTypE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MNpeAMETa «XHUMHS» Ha YPOBHE CPEAHErO
oO1ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISAIONINE:

OCO3HaHHE OOYYAIOIMMUCS POCCUUCKON TPaKIAHCKONM HISHTHUYHOCTH —
FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAEITICHHUIO;

HaJU4Yue MOTHBAIIUU K O0y4YCHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUMXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHM, MPUCYIIMMHU LIEJIOCTHON
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI U CIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3YJBTaThl OCBOCHHS MPEIMETa «XHUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LICHHOCTSMH
U UuJeajaMyd POCCHUHCKOr0 Tpa)xJaHCKOTO OOIIECTBAa, MPUHSTHIMH B OOIIECTBE
HOpMaMU U  TpaBWIaMU  TOBEJCHHS, CHOCOOCTBYIOIIMMHU  MpoOIeccam
CaMOIIO3HAHUS, CaMOPA3BUTHUS W HPABCTBEHHOI'O CTAHOBJICHUSI JIMYHOCTH
o0yyarommxcs.

JIM4HOCTHBIE pE3yJIbTATBl OCBOEHHUS MpeaMeTa «XUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbBITA [MO3HABATEIIBHOM M MPAKTUUYECKON AeSTEILHOCTH
oOydJaronxcs Mo peajiv3aliy NPUHITHIX B OOLIECTBE IIEHHOCTEHN, B TOM YHCIIE B
YacTu:

1) rpaxaaHCKOro BOCIMTAHMS .

OCO3HaHMS 00YYaOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEMH,
YBAXKECHUSI K 3aKOHY U ITPABOIOPAJIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOPMax W NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX W MO3HABATEJBHBIX 337a4, BBIITIOJHEHHH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMATh MOTHUBBI, HaMEpPEHUs, JOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ Pa3TUYHBIX BUIOB YUEOHOU NEATeTbHOCTH;

2) IATPUOTHYECKOr0 BOCIIUTAHUS .

LEHHOCTHOIO OTHOUIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HAaCJIEAHIO
OTEYECTBEHHOW XMMMUH;

yBOXEHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU MU IIPAKTUUYECKOTO
MIPUMEHEHUS XUMHH, OCO3HAHUS TOrO, YTO JOCTHUKEHUS HAYKH €CTh PE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOT'O TPyZa YYEHBIX U IPAKTUKOB;

UHTEpECa M TO03HABATEIbHBIX MOTHBOB B IOJYYEHHH M TIOCJIEAYIOLIEM
aHayu3e MHPOpMAIUU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEIECHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMHU, CBSI3aHHBIE C XUMUUECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIAEHUE U TOCTYIKU CBOMX TOBAPHUILIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IIOCIEACTBUI 3THX
MTOCTYTIKOB;

4) gpopMupoOBaHMS KYJIbTYPBbI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro M 0Oe30MacHoro ooOpasza JKU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHONICHHUS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

cOOMNIO/IeHUsI TpaBUil Oe30MacHOro OOpallleHus C BEUIECTBaMU B OBITY,
MOBCETHEBHOM KU3HU U B TPYIOBOM JEATEIBHOCTH;

NOHUMAHMUSl 1LEHHOCTH TpPaBWJl HHAUBUAYAIbHOTO U  KOJUIEKTUBHOIO
0€301MacHOT0 MOBEICHUS B CUTYAIUSIX, YTPOKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS MOCJIEJICTBUA U HENPUATUS BPEIHBIX MPUBBIYEK (YNOTpeOiaeHus
AJIKOT0J15, HAPKOTUKOB, KypEHUS);

5) Tpy10BOI0 BOCIUTAHMSI:

KOMMYHUKaTUBHOM  KOMIETEHTHOCTH B  Y4EOHO-HCCIEI0BATEIbCKOU
NEeSTENbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W JPYrMX BHUAAX
NEATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PpELICHUHM MPAKTUYECKUX 3a]ay
COI[MAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3yUEeHHIO Mpodeccruil pa3inyHOro pojaa, B TOM
YUCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUM 11O XUMUH;

YBAXKEHUS K TPYLY, JIIOJSIM TPYyAa U pe3yjabTaTaM TPYAOBOM JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBHUAYaJbHOM TpaeKTOpUU
oOpa3oBanusi, Oymymield npodeccuu W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEN 00LIECTBA;

6) 7K0JI0TrN4eCKOro0 BOCIIMTAHUS:

AKOJIOTHYECKU II€J€CO00Pa3HOr0 OTHOIICHUS K TMPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIC;

MOHUMAaHUSl TJIO0ATBLHOIO XapakTepa SKOJIOTHYECKUX MpoOsieM, BIUSHUS
3KOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOJIHON U COLUAIIBHON CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAHUS JOCTWXKCHUM XUMHUH IS
peLIeHUsT BOIPOCOB PAlMOHAIBHOI'O MPUPOIONIOIb30BAHUS,

AKTUBHOTO HEOPUATHS JCHUCTBUM, MPUHOCSIIIMX BpEIl  OKPYKAOLIEH
IPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUsITHBIE SKOJOTHYECKUE
IIOCJIEACTBUSA PEANTPUHUMAECMBIX JEUCTBUM U IIPEIOTBPALLATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYJIBTYPHI,
OmbITa JESITETbHOCTH 3KOJIOTUYECKON HAIPABJICHHOCTH, YMEHMUS
PYKOBOACTBOBAaTbCA MMM B IIO3HABAaTEJIIbHOM, KOMMYHUKAaTUBHOW U COLMAIIBLHOU
IPaKTUKE, CIOCOOHOCTH ¥ YMEHUSA AaKTUBHO MPOTUBOCTOSATH UACOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKHU;

NOHUMAaHUs CHeNUPUKA XMMHUH KaK HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBAHWUM PANMOHATFHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUH IIEJIOCTHOTO
IpeCTaBICHUS 00 OKPYXaIoIeM MUpE KaK O €IMHCTBE MPUPOJLI U YEJIOBEKa, B
NO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUU MpoOJIeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTH B  OCO0OM 3HAYUMOCTHM XHMHUHM JUIsl COBPEMEHHOU
UUBWIM3ALMU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXHOW POJU B
CO37IJaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYpPBhI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOWYHUBOI'O Pa3BUTHS YEIIOBEYECTBA — CBIPHEBOW, SHEPreTUUYECKOW, MUIIEBOM U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOSCIEYCHUH YCIOBUN
YCHEUIHOTO TpyJda U OKOJOTMYECKH KOMMOPTHOM IKU3HU KakJAOro dJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTM: IIOHMMAaHHUs CYLIHOCTH METOJIOB
MMO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BATh



HoJTyyaeMble 3HaHUA Ul aHaIM3a U OOBSICHEHUS SIBICHUN OKpPY)KAIOIIEero Mupa u
MPOUCXOAIINX B HEM U3MEHEHU, YMEHHUSI IeJIaTh 00OCHOBAaHHBIC 3aKIIOUEHUS HA
OCHOBE Hay4HbIX (AKTOB M MMEIOLIIMXCS JaHHBIX C LEJIbI0 MOJXy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS MJis
pelieHus mpodyieM B peabHbIX KU3HEHHBIX CUTYAIHIX;

UHTEpPECa K NO3HAHUIO U MCCIIE0BATENbCKON JEATEIBHOCTH;

FOTOBHOCTU U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUH IO XUMHUHU B
COOTBETCTBHUHM C JKU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0OCOOEHHOCTSIM TPyZa B pa3iM4HbIX cepax NpohecCHOHATbHON

NEeSATEIbHOCTH.
METAINPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE PE3yIbTaThl OCBOCHHS YUEOHOTO TpeaMeTa «XHUMHS» Ha
YpOBHE cpeAHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JuIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOyYaArOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPaXKaIoIINe
IIEJIOCTHOCTh HAyYHOH KapTHHBI MHpa | CIHCHU(PUKY METOIOB IO3HAHUS,
MCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEIIECTBO, DHEPIHsl, SBICHHE,
mpoliecc, CUCTeMa, Hay4YHBIM (akT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeIOBaHNE, HAOII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCalIbHbIC Y4eOHBIC NelcTBHs (TO3HABaTEIbHbIC, KOMMYHHKATHBHEIC,

peryJISITUBHBIC), obOecrieynBaroIIne dbopmupoBaHue (GYHKIIMOHAIBHOM
IPaMOTHOCTH ¥ COIUATIbHON KOMIETEHITUN 00yJaronInxcs;
CIIOCOOHOCTH o0yyaronmxcs WCIIOJIB30BATh OCBOCHHBIC

MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC yUeOHbIC
JIEUCTBUS B IO3HABATEIIBHON U COLMAJIBHOU MTPAKTHUKE.

MeranpeaMeTHbIE PpE3YyJIbTAThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATBHBIMU
y4eOHBIMU  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U  PErYJISITUBHBIMU
JICMCTBUSIMU.

OBJaanenne YHUBEPCAIbHbIMHA y4eOHBbIMH MO3HABATEJIbHBIMU
JNEeUCTBUSIMHU:

1) 6a30BbIe JIOTHYECKHE IeHCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJM3UpOBaTHL  MpoOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPENCNATh LEIU JEATEIIBHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MIOCTABIICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISATh XAPAKTECPHBIE MPU3HAKU MOHATUA U YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS JIJI1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IS KIAcCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUN;

YCTaHABIIMBAaTh IPUYUHHO-CJICICTBEHHBIE CBA3M MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCyXJeHUsl (MHAYKTUBHBIC, JCAYKTUBHbBIC, IIO
aHAJIOTUU), BBISBISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PaCCMaTPUBAEMBIX
ABJICHUSIX, (OPMYIUPOBATH BBIBOJIBI M 3aKIIFOUCHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIILHBIE IIPEICTABICHU — XUMHUYECKUI
3HaK (CMMBOJI) OJJIeMEeHTa, XuMuUYeckas (opmysa, ypaBHEHHE XHMHUYECKOU
peakiuy — TMpU PElICHUU Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTHUUECKUX 3a]ad,
IIPUMEHATh HAa3BAHHBIE MOJEIIbHBIC MPEICTABICHUS JJIs1 BBISIBJICHHUS XapaKTEPHBIX
MPU3HAKOB U3Y4a€MbIX BEHIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a3oBbIe HcCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMM METOJIOB HAyYHOT'O ITO3HAHMS BEIIECTB U XUMHYECKUX
peaKIuii;

(opMyIMpOBATH LN U 3a/1a4U UCCIET0BAHMS, UCIIOJIb30BaTh IOCTABICHHbIE
U CaMOCTOATENBHO C(OpPMYJIMPOBAaHHBIE BONPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsI (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABMIHLHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyJIHpPOBATH
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB UCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEAOBATEIIbCKOM U MPOEKTHOM
NEeSATENbHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
IIOMCKY METOJOB pEUICHUS IPAKTUUYECKUX 3aJad, NPUMEHEHUIO Pa3JInYHbIX
METOJI0B ITO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HWH(opmanuu (Hay4dHO-
MOMyJIApHAas JIMTepaTypa XUMHUYECKOTO COJEp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl HTepHETa), aHaMM3UpoBaTh WHGOPMAIUIO PA3JIUYHBIX BUIOB U (HOpM
MPEICTABICHUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HETPOTUBOPEYNUBOCTH;



(GopMyIupOBaTh 3alpPOChl U MPUMEHATH PAa3IMYHBIE METOJbI MPHU MOHUCKE U
orOope wuH(poOpMannu, HEOOXOTUMOM [ BHINOTHEHHS Yy4eOHBIX 3ajad
OIPENEIEHHOTO TUIIA;

OpUOOpeTaTh ONBIT HMCIOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMaJbHYIO  (opMy  mpeacTaBleHUs
nH(popmanuu (cxemsl, TpaduKy, IUarpaMmbl, TAOIHUIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIBb30BaTh HAy4yHBIM $A3BIK B KadecTBE CpeAcCTBa Mmpu pabore ¢
XUMHUYECKOM HMH(pOpMaIUeil: NpUMEHATh MEXIpeAMeTHbIe (pusnueckue u
MaTeMaTHYeCKHE) 3HaKH U CUMBOJIBI, (PopMyJibl, aOOpeBHaTypbl, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CpEACTBA
HarJIsJHOCTH.

OBiageHne yHMBeEpPCaIbHBIMH KOMMYHMKATHBHBIMHU AEHCTBUAMM:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI B XOJ€ AUaIOora u/uin
JUCKYCCUHM,  BBICKa3blBaThb  HAEH, (OPMYJIUpOBaTb CBOU  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN pe3yJbTaTOB I1I03HABATEIBHOW JAESATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUHU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThI MO MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaju3aluyd y4eOHOro MpoekTa u (popMyJIUpOBaTh BBHIBOABI
0 pe3yJjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHMNM MYTEM COIJIACOBaHMS MO3ULMI B
X0J1e 00CYXACHUS U 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAIbHBIMH PeryJissTHBHBIMH J1eHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBaTh W OCYIIECTBISTH CBOIO I03HABATEIbHYIO
JESTENIbHOCTh, ONpenesss €€ Lenu W 3a7adyd, KOHTPOJMPOBATH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATH TpEIaraeéMblii aJIrOpuT™M JACHUCTBUN TpHU
BBIMIOJTHEHUH Y4YeOHBIX W HCCIIEIOBATEeNbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ dekTuBHBIA croco0 WX peleHUuss ¢ Y4YETOM TMOJY4YEHHUS HOBBIX 3HAaHUU O
BELIECTBAX U XUMHYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEU JIEATEIHOCTH HA OCHOBE CaMOaHAJIN3a
Y CAMOOLICHKHU.

HNPEAMETHBIE PE3YJbTATDBI
10 KJIACC

[IpeameTHble pe3yiabTaThl OCBOEHUs Kypca «OpraHuyeckas XUMUD)
OTPAKAIOT:

c(OpPMHUPOBAHHOCTh  MPEJCTABICHUN O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAy4YHOW KAapTUHBI MHUpPA, POJU XHMHUU B I[IO3HAHUU SIBJICHUU



Opupoasl, B  (OPMUPOBAHWUU MBINUICHHS W  KyJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSl pEIIEHUS TPAKTUYECKUX 3a]1a4
U SKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOIAHOU
cpene;

BJIaJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBONOJIATAIONIME TOHSTUS (XUMHYECKUA SJIEMEHT, aToM, 3JIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTh, SJIEKTPOOTPUIIATEILHOCTh, XUMUUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJISIPHBIM 00BEM, YIJIEPOJIHBIA CKeNeT, (YHKIMOHAJIbHAS TPYIIa,
paauKai, u30MepHs, U30Mepbl, TOMOJIOTUYECKHUI psAJl, TOMOJIOTH, YTJIEBOIOPO/IbI,
KUCJIOPOA M a30TCOJIepXKalUe COCAMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYypHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COSAMHEHHUS); TEOPUHM U 3aKOHBI (TCOPHUST CTPOCHUS
opranumyeckux BemniecTB A. M. byTiepoBa, 3akoH coXpaHEHMs] MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK XMMHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalme B OCHOBE IMOHUMAHMS TMPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
SBJICHUN, (PAKTOJOTHUUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€e30IacHOM HCIIOJb30BAHUM BAXKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY U
NPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMI BBISIBJIATh XapaKTEPHBbIC MPU3HAKU TMOHSTHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHUS TPU
OMMCaHUH COCTAaBa, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX COECTMHECHHUII;

c(hOpMHPOBAHHOCTh YMEHHH HCMOIb30BATh XUMHUYECKYIO CHMBOJHUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYeCKHUX BEIIECTB W YpPaBHEHUHW XUMHYECKUX PpEaKIUH,
W3TOTaBJIMBAaTh MOJIENIM MOJIEKYJI OPTraHMYECKUX BELIECTB JJISI WUIFOCTPALUHA X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHI YCTAaHABIMBATh MPUHAMICKHOCTh HU3YUCHHBIX
OpPraHMYECKHUX BEIIECTB 10 HX COCTAaBY M CTPOCHUIO K OMNPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEHUuN (yrJIeBOJOPOABI, KHUCIOPOA U a30TCOAEpKallue
COEIMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COEIMHEHMS), JaBaThb WM Ha3BaHUS IO
cuctematnueckoir HomeHkiarype (IUPAC), a takxe TpUBOAWTH TPUBHATHHBIC
Ha3BaHUS OTJEIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, alleTHJICH,
ATUJICHTJIMKOJIb, TIULEpUH, (PeHos, (popManbaerus, aneraibIeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, IeJUTI0103a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNIATh BHABl XHMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIEC U KPATHBHIE);



c(hOpPMHPOBAHHOCTh YMEHHUS TMPUMEHSTHh TOJIOKEHHUS TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. Bytnepoa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHMH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
dusznyeckue M XMMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWUJICH, MPOIMWJIEH, alleTUJIEH,
Oyraauen-1,3, metunOyraauen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATUJICHIJIUKOJb,
rUIepuH, (eHos, aleTalbAeTul, MypaBbUHAsT M YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxmaJl, IeJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKlIHil ¢
HCIIOIB30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKT€PU30BATh UCTOUHUKHU YTJIEBOJOPOIHOTO
CeIpbsi  (HeTh, NPUPOIHBIM Ta3, Yrojb), CIOCOOBI HUX TEpPepadboTKH U
IPAKTUYECKOE TPUMEHEHHUE MPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMI TMPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakluy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMON 3HAaHMH 00 OCHOBHBIX
METOJ[aX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHUH BEIIECTB U
XUMUYECKUX SBJICHUM (HaOIt0IeHne, N3MEepEHNe, SKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XMMUYECKHE 3HAHUS JUISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUiia MOJb30BAHUS XUMUYECKOM
MOCY/IO ¥ JIa0OpaTOpPHBIM O0OPYIOBAaHHWEM, a TaKXKe MpaBuja OOpaImieHHs ¢
BEIIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMHU MO BBIMOJHEHHUIO JTA0OPAaTOPHBIX
XUMUYECKUX OMBITOB;

c(OpMHPOBAHHOCTh YMEHUW TUJIAHUPOBATH M  BBINOJIHATH XUMHYECKUH
AKCIEPUMEHT (IIPEBPAILICHHS] OPTaHUYECKUX BELIECTB MPHU HAIPEBaHUU, TOTYUYEHUE
ATUJIEHA M M3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIUU OPraHUuYECKUX
BEILIECTB, JICHaTypalus OCJIKOB NpPU HArpeBaHWH, IBETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBUM C TIpaBWJIAMH TEXHUKH O€30MAaCHOCTU TMpU OOpalieHuu ¢
BEIIECTBAMU U JA0OPATOPHBIM OOOpPYAOBaHUEM, TPEIACTABISATh PE3YJIbTAThI
XUMUYECKOTO JKCIEpUMEeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(dopMaIuio, TMOIy4yaeMyl U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
nHpopmaruu, UHTEpHET U IpyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOZATh  MpaBWiIa  SKOJOTHYCCKH
11eJIECO00Pa3HOTO TOBEACHHUS B OBITY W TPYAOBOM JACATENBHOCTH B IIENSX
COXpPAHEHUSI CBOETO 3JI0POBbSI M OKPYKAIOUIEH MNPUPOIHON Cpeibl, OCO3HABATH
OTIaCHOCTb BO3JICHCTBUS Ha JKUBBIC OPraHU3MBI OINpPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOoHMMAas cMbIca mokazarens I[1JIK, moscHAT, Ha mpumepax CIOCOOBI
YMEHBIIIEHUS W TPENOTBPAIICHUS WX BPEJHOTO BO3JACHCTBUA Ha OpPraHU3M
YyeJIoBeKa;

JUIS OOYYaroNIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbS: YMEHHE
NPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IT03HAHWS BEIICCTB U
XUMUYECKUX SIBICHMIA;

JUISL CJIENBbIX M CJIA0OBUASIIMX OOYYalOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa mis 3amicu XuMHUYEeCKUX

dbopmyi.
11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHuyeckas
XAMUSD OTPaAXKAKOT:

c(hOpPMHPOBAHHOCTh  TPEJACTABICHUNA: O XUMHYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpa, POJIM XHUMUHA B TIO3HAHWU SBJICHUU
npupojabl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAMMOM JIJISI pEIICHHUS TPAKTUUECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO U MPHUPOIHON
cpene;

BJIaJICHUEC  CUCTEMOM  XHMMHUYECKMX  3HAaHWH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAlOIINE TOHATHS (XMMHUYCCKUH DJIEMEHT, aToM, HM30Tom, S-, P-, d-
ANIEKTPOHHBIC OPOWUTATM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJISIPHBIN OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKAsI CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJNINUECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKAst PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKlui, PacTBOpP, IJIEKTPOJIUTHI, HEIICKTPOIUTHI,
AJICKTPOJIUTUYECKAS JUCCOLMAIUS, OKHUCIHUTEIb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoandeckuid 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHMSI MAacCChl BEILIECTB, 3aKOH COXPAHECHUSA W MPEBPALCHUS SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK XUMHH,
MHPOBO33PEHYECKME 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (HaKTOJIOTHYECKHE CBEJEHHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaKHEHIITNX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOM JISATEIIBHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUM BBISBJISATH XapaKTepHble NpPU3HAKU TOHSATHUH,
YCTaHABIMBATh WX B3aMMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIHE IMOHATHUS IPU
OMMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX MPEBPAILCHHUIA;

c(OpMHPOBAHHOCTh YMEHHUH HCMOJIb30BATh XUMHUYECKYIO CHUMBOJMKY JJIs
cocTaBieHus (HOpPMyJ BEIIECTB U  YPaBHEHUH  XUMHUYECKHUX  PEaKIIUM,
cucremarnueckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACIbHBIX
HEOPraHWYeCKUX BelEeCTB (yrapHblid ra3, yrJeKHUCIbI ras, aMMHaK, TaméHas
U3BECTh, HETall€Hasl U3BECTh, MUThEBAS CO/A, IUPUT U APYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OIPENENSITh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaNIMYECcKasi, BOAOPOJIHAS) B COCIUHEHHUSX, TUII
KPUCTAJUIMUECKON PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJIEKYJspHas,
MOHHAsA, METAININYECKAs), XapaKTeP Cpelbl B BOAHBIX PAaCTBOpPaX HEOPraHUYECKUX
COCJIMHECHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJINBATh NPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpEAEIEHHOMY Kiaccy/TpyIie
COEAMHEHUI (TIPOCThIE BEUIECTBA — METAJIBI U HEMETAJUIbL, OKCU/IbI, OCHOBAHHS,
KUCJIOTBI, aM(pOTEpHbIE TUAPOKCUABI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PAaCKPBIBATh CMBICI IEPUOANYECKOro 3aKoHa /.
N. MenpeneeBa u AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 3JIeMEHTOB |—4 mnepuonoB Ilepmoandeckon cHUCTEMBI
xuMmuueckux snemeHToB [I. M. MenneneeBa, HCIONB3ysS MOHATHS «S-, P-, O-
AIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX JIEMEHTOB M MX COECIWHEHHUU
110 nepuogaM u rpynnam llepruoanueckor cucremMbl XUuMHYECKUX 31eMeHTOB [l. H.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJATh CYLIECTBOBAHUE TIE€HETUYECKOM CBSI3UM MEXIYy HEOPraHM4eCKUMU
BELIECTBAMHU C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOLIMX XUMUYECKUX PEaKLIUf;

c(hOpMHPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XUMHUYECKHUE PEAKIUU IO
pa3IMYHBIM IMPU3HAKAM (YUCIY M COCTaBY pPEarupyrollyX BEUIECTB, TEINIOBOMY
s ¢ekTy peakiuu, U3MEHEHHUIO CTETeHEeW OKHCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
peakilMy, y4acTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHMS PEAKIMM PazTUYHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPAaBHEHUS PEaKIMil MOHHOTO 0OMEHA, YUUTHIBAS
YCIJIOBHSI, IPYA KOTOPBIX 3T PEAKLIHUU UIYT 10 KOHLA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEaKUUH, MOATBEPKIAAIOIINE
KAUECTBEHHBIA COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPAaClO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(hOpPMHPOBAHHOCTh yYMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIEHUS JEKTPOHHOrO OasiaHca
ATHUX PEAKIIH;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMy OT Pa3IUYHBIX (PAKTOPOB; XapAKTEP CMEIEHUS XUMUYECKOT'O PAaBHOBECHUS
B 3aBHCUMOCTH OT BHelIHero Bo3aerctBus (nmpunuun Jle [llatense);

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTb XHUMHYECKHE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs! CEpHOW KHUCIOTHI, aMMHaKa, a
TaKkke CQOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTMUECKUX MPoOIeMax XMMHUYECKOTO IPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM
MNOHSTUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN ra30B
IPU XMMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOIO M3 YYAaCTBYIOLIUX B pEaKIUU
BEILECTB, TEIUIOBOTO 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUJIa MOJb30BAHUS XUMUYECKOM
NOCYJIO W J1abOopaTOpHBIM O00OpYIOBaHHMEM, a TakXKe MpaBujia OOpamieHus ¢
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMHU O BBINOJHEHHUIO JAOOPATOPHBIX
XUMUUYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUJIAHUPOBATH M  BBINOJIHATH XUMHYECKUH
JKCIIEPUMEHT (Pa3jloKEHHE MEPOKCHJIa BOAOpPOAA B IMPHUCYTCTBUM KaTalau3aropa,
ONpENEICHUE Cpelbl PACTBOPOB BEUIECTB C IOMOIIBI YHHBEPCAIBHOIO
UHJMKATOPa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HAa CKOPOCTh XUMHUYECKON pEeakluH,
peaklM MOHHOTO OOMEHA, KaueCTBEHHbIE PEeakluu Ha cyib(dar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
TemMam «Metaie»y U «Hemertaiuib») B COOTBETCTBUU C IPABUJIAMU TEXHUKH
0€301acHOCTH MPU OOpAILlEHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM,
OPEACTABISATh PE3YJNbTaTbl XMMHUYECKOIO JKCIIEpUMEHTa B (Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peaKIHuii U (HOPMYTUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(opMaIuio, MOIYyYaeMyK U3 pa3HbIX HCTOYHHMKOB (CpelicTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOZATh  MpaBWiIa  SKOJOTHYCCKH
1IeJIECO00PA3HOTO TOBEACHUS B OBITY W TPYAOBOM JACATENBHOCTH B IIENX
COXpaHEHHUs CBOETO 370POBbS M OKPYKAIOIIEH NPHUPOAHOW Cpeabl, OCO3HABATH
OIMaCHOCTh BO3JICHCTBUS HA KUBbIC OpPraHU3MBI ONPEACIEHHBIX BEIICCTB, TOHUMAs
cveicit Tokazatens IIJIK, mosicHAT, Ha mpuMepax CIOCOOBI YMEHBIICHHS H
MPEAOTBPAIEHUS UX BPEITHOTO BO3/ICHCTBHS HA OPTAHU3M YEJIOBEKA;

JUIsl 00yYaronuXxcsi ¢ OrPaHUYCHHBIMA BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHUE
INPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMUYCCKUX SIBJICHUM;

JUISL CAENBIX W CHA0OBHASIIUX OOYYaIOIMIUXCSA: YMEHHE HCIOJIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiinsa mis 3anucu XUMHUUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBo yacon JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne n/mm Konrtpoabusie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI pecypest
Paznen 1. TeopeTnueckne 0OCHOBBI OPraHMYeCKO XUMUH
[Ipenmet oprannueckoi xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COETUHEHUH A. 3 1
M. bytneposa
Hroro no pazueny 3
Paznea 2. YrieBogopoabl
2.1 [IpenenbHbIC yIriieBOIOPOILI — aJIKaHBI 2
99 HenpenenpHble yrieBOgOPOIbI: aTKEHBI, 6 1
aJKaJNeHbl, AIKMHbI
2.3 ApomaTu4ecKue yriieBO0POIbI 2
94 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
UX mepepadoTKa
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue opranniecKkue coeJUHeHNs
3.1 Cruptel. Deron 3
3. Anpaeruasl. KapOoHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3(upbl
3.3 VYrieBoasl 3 1




Hroro no pazneny

13

Pa3nea 4. AzoTcoaepikaniue opraHn4ecKue coeJMHEeHUs

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pazueny 3
Paspnen S. BbicokoMoJIeKy IsIpHbIe COeIHHEHUS

5.1 [Inactmaccsl. Kayuyku. Bonokna 2
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KouanuyecTBo 4acos JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabnbie | IIpakTnueckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTuuyeckue 0CHOBBI XUMHU
Crpoenune atoMoB. [lepuonnueckuii 3aKoH
1.1 u [lepnonnueckast cucTeMa XUMHUIECKUX 3 1
anemenToB J[. . Menaeneesa
192 CrtpoeHnue BemiecTBa. MHOTOOOpa3ue 4
' BEILECTB
1.3 XUMHUYECKHUE PEAKITUN 6 1
Hroro mo pazneny 13
Pa3nen 2. Heoprann4yeckasi Xumust
2.1 Mertansl 6
2.2 HewmeTaisr 9 1
53 CBsi3b HEOPTAHMYECKHUX M OPTaHUIECKUX )
' BEIIECTB
Hroro no pazueny 17
Pa3nen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazueny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosaunyecTBO 4acos JJIeKTPOHHBbIE
° T H(poBbI
Jlj;n Tewa ypoka Bcero Kontpoapntie  Hpaktirieckite fI[:y:eHI/IH :)Iﬁlgl:ll;zBa:eJILHHe
padoThI padoThI pecypest

[IpenmeT opraHMuecKor XUMUH, €€

1 BO3HMKHOBEHUE, PA3BUTHE U 1
3HAYCHHE
Teopus cTpoeHUs1 OPraHuYECcKuX )

2 coenunenuit A. M. Bytneposa, eé 1 1 https://educont.ru/
OCHOBHBIE MOJIOKESHHUS
[IpencraBnenue o KIacCUPUKAIANA
OpPraHWYECKHX BEILECTB.

3 Homenknatypa (cucrematudeckas) u 1
TpUBHAJIbHBIE Ha3BaHUS
OpPTraHNYECKHX BEIECTB

4 AJIKaHbI: COCTaB M CTPOEHHE, L https://educont.ru/
TOMOJIOTHYECKUH psif

5 Mertan u 3TaH — npocTeume 1
NPEJICTABUTENN AIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, 1 :
CBOHCTBA https://www.imumk.ru/

7 OTUIIEH U MPONHIEH — MPOCTEHIINe 1
HPEJICTAaBUTENN AJIKEHOB

8 [TpakTrueckas padota Ne 1. 1 1

«HonyquHe OTUJICHA U U3YYCHHUC




€ro CBOMCTB»

Ankanuensl. bytaauen-1,3 u
meTunoyTanuen-1,3. [lonyuenue
CHUHTETUYECKOT0 KaydyKa U pe3UHbI

https://www.imumk.ru/

10

AJIKUHBL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKHUM psA.
AneTuieH — npocTeimuni
IIPEJICTaBUTEND AJIKUHOB

11

Brruucnenus 1o ypaBHeHHIO
XUMUYECKOU PEaKLUU

12

ApeHbl: 6€H30J1 ¥ TOJTYOJL.
TOKCMYHOCTH apEeHOB

13

I'eneTnueckas cBA3b yIriieBOAOPOIOB,
MpUHAAJICKALUX K PA3TUYHBIM
KJlaccam

https://educont.ru/

14

[IpupoaHbie ICTOYHUKHI
YIJIEBOAOPOIOB: MPUPOAHBIN T'a3 U
HOITyTHBIE HEPTSHBIE ra3bl, HEPTH U
HOPOAYKTHI €€ nepepaboTKu

15

[IpupoaHbie ICTOYHUKHI
YIJIEBOAOPOIOB: MPUPOAHBIN T'a3 U
HOITyTHBIE HEPTSAHbIE ra3bl, HEPTH U
HOPOAYKTHI €€ mepepaboTku

16

KonTponbHas pabota no pazueny
«YTIeBOAOPOIBD)

17

HpeIIeHBHLIe OIHOATOMHBIC CITUPTHI:
MCTAHOJ U OTaHOJI. BO,Z[OpO,Z[HaH
CBA3b

https://educont.ru/




18

MHOroaToMHble CIIUPTHI:
STWJICHIJIMKOJIb U TIIULIEPUH

19

DeHOJI: CTPOCHUE MOJIEKYJIBI,
bu3nyeckrue 1 XUMUYECKHUE
CBOMCTBA, IPUMEHEHHE

20

Anpaeruast: GopManbaeTu u
areranbaerua. ALeTox

https://www.imumk.ru/

21

OAHOOCHOBHBIE NpPEEIIbHBIE
KapOOHOBBIE KHUCIIOTBI: MypaBbUHAs U
yKCyCHast

22

[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCTIOTBD

23

CreaprHOBas U OJICMHOBASI KUCJIOTHI,
KaK MPEICTABUTEIH BBICIITNX
KapOOHOBBIX KHCIIOT

https://educont.ru/

24

MpE11a Kak oM BBICIIMX
KapOOHOBBIX KHUCJIOT, UX MOFOIIICE
JIerCTBHE

25

CrnosxHbie 2(hUPBI KaK MPOU3BOIHEIC
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(pHUpoB

26

JKupsr: ruiposns, NpUMeHeHue,
Ouosornyeckas pojib KHPOB

https://www.imumk.ru/

27

VYrneBojsl: cocTaB, KilacCUpUKALIUS.
Baxuneumue npeacTaBuTeINn:
TIII0KO03a, (PyKTO3a, caxaposa




Kpaxmai u nemronosa kak

28 1
MIPHUPOJTHBIC TTOJTUMEPHI
KonTponbnast pabota mo pazaeny https://educont.ru/
29 «Kucnopozaconepxariue 1
OpPTaHUYECKHE COCTMHEHUS
30 AMMHBI: METHJIAMHUH U aHWJINH 1
AMHMHOKHCIIOTHI Kak aM(pOTEpHBIE
31 OpPTraHUYECKHUE COCTMHEHUS, X 1
ononoruueckoe 3Hauenue. Ilentuanl
39 benku kak mpupoaHbIe 1 :
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS https [hiwww.imumk.ru/
33 OCHOBHBIC OHSATHS XUMHUU ) 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUI
OCHOBHBIC METO/bI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTHHCHUM. 1
[InactMaccsl, Kay4yKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckne
padoThI

Jlara
U3ydeHust

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

XUMAYECKUAH DJIEMEHT. ATOM.
DneKTpoHHas KOH(QUTYpaIHs aTOMOB

[Tepuoauueckuii 3aKOH 1
[Tepuonnueckasi cucTeMa XMMUIECKUX
anementToB 1. 1. Menaeneera, ux
CBS3b C COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

https://educont.ru/

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB U UX
COEAMHEHUH 1O TPYIIAM U IEPUOJaM.
3HaueHue NepruoIMYECKOro 3aKoHa U
CHCTEMbI XUMHUYECKHUX d1eMeHTOB [[. 1.
MenieneeBa B pa3BUTHU HAYKU

https://educont.ru/

CtpoeHue BemiecTBa. XUMUYeCKas
CBSI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOM CBSI3H.
BopoponHas cBs3b

BanentHoCTb.
DNeKTpooTpUIaTEIbHOCTh. CTENEHb
okucieHus. BemecTsa MOJIEKyISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

https://educont.ru/

Ilonsarue o AUCTIICPCHBIX CUCTCMaAX.
HctuaHBIE U KOJIUIOWAHBIC paCTBOPLI.




MaccoBas 107151 BELIECTBa B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNUUYECKUX COSTUHECHHIA.
['eHeTHUeCKas CBSI3b HEOPTAaHHMYECKHIX
BEIICCTB, Pa3JIUIHBIX KJIACCOB

Knaccudukanus XuMHYeCKUX peaKIuii
B HEOPraHUYECKOU U OPTraHUYECKOU
XUMHUH. 3aKOH COXPAHEHHUS MacChl
BEILIECTB; 3aKOH COXPAaHECHUS U
MPEBPALLECHUS SHEPTUU TIPU
XUMHYECKHUX PEaKIUAX

https://educont.ru/

CxopocTts peakuun. OOpaTUMBbIC
peakuu. XUMUYECKOE PABHOBECHE

10

. «Bnustaue pasnuvHbIX (HAaKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEAKLIUID)

11

DJEKTPONUTHYECKAST JUCCOLUALIMS.
[ToHdaTHE O BOAZOPOJHOM ITOKA3aTEIIE
(pH) pactBopa. Peakiinu HOHHOTO
oOmeHa. ['uaponus opraHu4ecKux u
HEOPraHWYECKUX BEIECTB

https://educont.ru/

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peaxiun. [Tonsitie 06 smekTpomse
pacIuIaBoB U paCTBOPOB COJIEH

13

KountponbHas paboTa no pasaeny
«TeOpeTI/I‘-ICCKI/IC OCHOBBI XUMUN»

https://www.imumk.ru/

14

MeTamibl, UX IOJI0KEHHUE B
[Tepuoauueckoit cucTeMe XUMUYECKUX
anemenToB JI. . Menneneesa u




O0COOCHHOCTH CTPOCHHUS AaTOMOB.
OO6mue ¢puznueckne CBOMCTBA
METaJUIOB

15

CrnnaBel METaJIOB.
DNEeKTPOXUMHUYECKHUH psij
HaIPSKEHUN METaJUIOB

16

XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, KaJIui, KaJIbIUH,
MarHuii, aTlOMUHHUI) U UX COeTUHEHUN

17

XUMUYECKUE CBOWCTBA XpOMa, MEU U
HUX COCIUHEHUN

18

XnMudecKre CBOMCTBA IIMHKA, JKeje3a
U UX COCIUHEHUN

https://educont.ru/

19

[Ipaktuueckas padora Ne 2. "Pemenue
HKCIEPUMEHTAJIBHBIX 3334 110 TeEMe
«Metamnp»"

20

HeMeTaHHBI, UX ITOJIOKCHHEC B
Ileproanueckoi cUCTEME XUMHUYECKUX
anementToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOSHHUS aTOMOB

https://www.imumk.ru/

21

®Pu3nuecKkue CBOMCTBA HEMETAIIIOB.
Annotponusi HEMETaUIOB (Ha IPUMEpE
KHciopona, cepsl, pochopa u
yriaepoza)

22

XyMHYeCcKHe CBOMCTBA TaJIOTCHOB,
CEpbI U UX COETUHEHHI

23

XUMHYECKHE CBOMCTBA a30Ta,
docodpa 1 Ux coeTUHEHHI

https://educont.ru/




24

XUMHUYECKUE CBOMCTBA yIJIepoJa,
KPEMHUA 1 UX COCTMHEHUHN

25

[IpumMeHeHre Ba)KHEUILINX HEMETAIIOB
U UX COCIUHEHUN

26

O00011eHrEe U CHCTEMAaTH3aIIHs
3HaHUM 110 Teme «HemeTas.
Brruucnenus mo ypaBHeHUSIM
XUMHYECKUX PEaKIUi U
TEPMOXUMHYECKUE PACUETHI

27

[Tpaktuueckas padora Ne 3. «Perenune
HKCHEPUMEHTAIbHBIX 3334 110 TeMe
"HemeTamnbr"»

https://educont.ru/

28

KoHnTtponbHas paboTa mo Temam
«Metamisy u «HeMmeTaiisn)

29

HCOpFaHI/I‘{eCKI/Ie " OpraHu4eCKuc
KUCJIOTHI. HeopraHquCKHe u
OpTraHN4YCCKHUEC OCHOBAHUA

https://www.imumk.ru/

30

AmboTepHble HEOPraHUYECKHE U
OpPraHUYeCKHEe COCUHEHUS.
['eneTnyeckas cBSI3b HEOPTraHUIECKUX
Y OpraHMYECKUX BEIIECTB

31

Pone xuMun B o0ecrieueHUN
JKOJIOTMYECKOM, SJHEPreTUYECKON U
MUIIEBON 0€301aCHOCTH, PA3BUTHH
METUITITHEI

32

[TpencraBnenust 00 0OIMIMX HAYYHBIX
HPUHIMIAX TPOMBIIUIEHHOT'O
HOJTy4eHHs BXKHEHIIINX BELIECTB




33 UYenoBek B MUpE BEIIECTB U 1
MaTepHUaJIoB

34 XuMHUS ¥ 300pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




YUYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JISI YYEHUKA

* Xumus, 10 kiacc/ ,Kysnernoa H.E., Tutoa .M., I'apa H.H. Akunonepnoe
obmectBo «M3narenbcTBo «IIpocBerienue»

» Xumus, 10 ximacc/ Kysnenora H.E., Tutosa .M., I'apa H.H., AxunonepHoe
obmectBo «M3narenbcTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIbBI JJISA YYUTEJIA
* [ITaranioB M. A. « Ypoku xumun» 10-11 knacc, M., «Benrana- I'pad», 2019r.

* OctpoymoB W.I' Hactonbhas kaura yuutens xumuu 10kmace, M.: lpoda,
2021r.

» ObpazoBarenpHas KoJulekius Xumus (0a3osbiid kypc) 10-11 kmacc-
(3nmekTpoHHBIN pecypce) ,« 1C» u mabopaTopuu CUCTEM MYJIBTHMEINA
MapI'TV.

* BupryanbsHas naboparopus (371eKTpoHHBIN pecypc) 8-11kimacc

* 3yeBa M.B. KOHTpoOJIbHBIE U IPOBEPOUYHBIE paboThl O Xumuu 10-11 kace
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
Hogas mixona. OnnaiiH-1kosa nmoarotoBku k EI'D mo BceM npeameram.
Pesxxum nocryma: https://educont.ru/

Hogeiit nuck. Lugposas oOpa3zoBarenbHas miaatdopma. Y yeOHbIe MaTEpHalIbl



JUISL TIEAAroroB U IIKOJIbHUKOB. MIHTepakTuBHBI KOHCTPYKTOpP YPOKOB M
ynpaxnenuil. Pexxum nocrymna: https://educont.ru/
O6nako 3Hanui. IHTEpakTUBHBIE YPOKU U U(DPOBBIE TOMAIIHUE 3aJaHUSI.

Pexxum noctyma: https://www.imumk.ru/



		2024-02-20T10:01:29+0700
	Мельникова Любовь Владимировна




