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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
ydyeOHoro mpeamera «Xumusi» s 11 kiacca Ha 0a30BOM YypOBHE COCTaBHIIU
koHnentyanbHble TosioxkeHuss ®PI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIY>)KHT 3aBEpIIAIOIIMM 3TAallOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHeIM(PUKA HAyKHM XUMHUH, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJOCTHOTO MPEJCTABIECHUS 00 OKpPYXKAIOIIEM MHUpE KaK O €AUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMONENCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XMMHUs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojepkanue npeamera «Xumus» (11 kiaccel, 06a30BbIA YpPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCIICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, NPOJOLKCHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBigomyMHU NpeaMeTa «XUMUs» ABISAI0TCA 0a30BbId Kypc — «OO0mas u
HEOPraHUYECKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COZAEpKaHUsA KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUM MO0 HEOPTaHUYECKON XUMUU (C
BKJIFOUEHHEM 3HaHUW K3 oOmed xumun). @opmMupoBaHue TaHHON CUCTEMbI 3HAHUI
OpU HW3YYEHUU MpeaMera O0ecrnedrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCETO
MHOr000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa cogepxanus kKypca — «OOmas M HEOpraHuyecKas XUMUs»
chopMHpoBaHa B NPOrpaMMe MO XHMHHM Ha OCHOBE CHCTEMHOrO IOJXO0Ja K
U3YYEHUIO Y4eOHOro Marepuana M OO0yCIIOBJI€HAa HCTOPHUYECKHM OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUM HA ONPEIEIEHHBIX TECOPETUUECKUX YPOBHSIX.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMHSD» 00ydarolmMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUYECKUX MO3MIINM,
riyoke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 0OBICHSIOIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHMN O BOKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMMUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHWsd JOMOJHsAeTca B Kypce 11 kiacca snemeHTaMu
COZIEpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUNA WM MNPHUKIATHOM XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMHUU C APYTMMHU HayKamw,
PacKpbIBAIOT €€ pOJib B IIO3HABATEIILHOW M IIPAKTUYECKOU AESATEIbHOCTH YEIIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH
Y MPAKTUYECKUX MPWIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHHKY OPHUEHTHUPOBATHCS
B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJIeMaX, CBA3AaHHBIX C XUMUEH,



KPUTHUYECKH OCMBICIMBATh HH(OpPMALMIO U TPUMEHATh €€ s TOIMOJHEHUs
3HAHMM, pEIIEHUS] MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAIBHBIX MCCIIEI0BATEIbCKUX
3amad. B menom copepkaHue y4eOHOro mpeaMera «XHMHsD) JaHHOTO YPOBHS
U3y4EHUs OpPUEHTHPOBAHO Ha (dbopMupoBaHue y oOyJaromuxcs
MHUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUs (PUIOCOPCKUX HIEH, TaKuX Kak:
MaTe€pUalIbHOE  E€AMHCTBO  HEOPraHWMYECKOr0 W OPraHMYecKoro  MHpa,
00yCIIOBJIIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM M CTPOEHHUEM, MO3HABAEMOCTb
IOPUPOJHBIX SIBICHUN MyTEM SKCHEPUMEHTAa M PELICHMs] NMPOTUBOPEUUN MEXIY
HOBBIMHU (paKTaMU U TEOPETUYECKUMU MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMHU B
pELIEHUN  JKOJIOTMYECKUX  MpodiieM, a Takke npodieM  cOepexeHus
YHEPreTUYECKHUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTUN U MAaTEPHUAIIOB.

B rmmaHe pemeHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOyJaroluxcs MPUHATBIE MPOTPaMMON IO XMMHMH TOAXOAbI K OIpPEIEICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIbHBIX y4YEOHBIX JEHUCTBUW, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOMCKa, aHalu3a u
00paboTk MH(pOPMALMK, HEOOXOIUMBIX AJI1 MPUOOPETEHHUS OIbITA TPAKTUYECKON
U HCCIIEOBATEIBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B npakTuke npenojaBaHHUs XMMHM KaK HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeaHEro o01iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEPKATEIIbHOM XAPAKTEPUCTUKHU LEJIed W3Y4eHUs NpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKON
JeATEIbHOCTH Y€JOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJAMYECKOW TOYKHM 3PEHUSl TAaKOM MOJIXOJ K ONPENENCHUIO LeNed U3y4YeHHs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LEJSIMU W3Y4YEHUsS IpeaMeTa
«Xumus» Ha 0230BOM YPOBHE SBIISIFOTCS:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUM Kak  BaKHEUIIEH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeKaT KIIYEBblEe MOHATHUS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMUHU,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHUS,;

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOJUMBIX Ui NpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATBCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHIA,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;



e Pa3BUTHE YMEHHI U CITIOCOOOB JIEATETHLHOCTH, CBA3aHHBIX C HAOTIOICHUEM H
OOBSICHEHHEM XHWMHYECKOTO JKCIIEPUMEHTA, COOJIOICHUEM TPaBUII
0e301macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copepikaTellbHas XapaKTepUCTHKa IeNiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME cpeaHero oomero obpazoBanus. CeroaHs B
MpErNoJlaBaHuy  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUYTEHUE
MPAKTHYECKOH KOMIIOHEHTE COJEp)KaHWs OOydYeHHUs, OPHCHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 0011e00pa30BaTeIbHON OpTraHM3alliy, BJIAJICIONIErO He
HaObOpoM 3HaHWH, a (YHKIMOHAIHHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHHUS MX B PEATbHOU >KU3HU
JUTSL pETIIEHUS TTPAaKTUYECKHUX 3a/1ad.

B cBs3M C ATUM TpU U3YYEHUHM TMpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

ajmanTanys 00yJaromuXcs K YCIOBHSM TUHAMAYHO Pa3BHBAIOIIETOCS MHUpA,
dbopMHpOBaHWE  HMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIICHHs MpoOJieM, MOUCKa, aHaIu3a U 00paboTKKU HH(POPMAIINH,
HEOOXOJMMBIX ISl TIPUOOPETEHUsSI OIbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C TO3UIUI
DKOJIOTHYECKON OE€30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHUYCCKUX
IIPOIIECCOB HAa OPTaHM3M YeJIOBEKa U MPUPOJAHYIO CPELLY;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEeMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJOTHUU JIJIs TIOMCKA M aHajau3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOU MH(POPMAITUH XMMHUYECKOTO COJICP KAHMS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YJAIOITUXCS ACCOIIMATUBHOTO M JIOTUYECKOTO
MBIIIJICHU S, HA0TI0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMECHTA;

BOCMIUTAHWE Yy OOydYarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIIBHOTO MPUPOJIOTIONB30BaHMS, TIOTIOJTHEHUSI SHEPTETUYECKUX PECYPCOB H
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpeHOTO



OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHWW I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS»
0a30BOr0 YpOBHS BXOJUT B COCTaB IpeaMeTHOM oOnacTu «EcTecTBeHHO-Hay4YHbIE
PEAMETHI.

OO11e€e Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oo6mero obpas3oBaHus, coctaBimsieT B 11 kmacce — 34 yaca (1 yac B
HEJIEIO).

COJEPKXAHUE OBYUYEHUA

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeesieHus JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmoguueckon cUCTEMBI
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOjaM.
3HaYeHue MEepUoANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKash CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHbx cucreMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUH. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIMX K PA3IMYHBIM KJIaccaM.



Xumuueckass — peaknus. Kmaccupukamumsi XUMHUYECKHX — PEaKIUd B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPaHECHUA W MPEBPALICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYEeCKOe paBHOBecHe. DaKTOpbl, BIUSAIONIME HA COCTOSHHE
XxuMH4deckoro pasHosecus. [Ipunnnn Jle [larense.

DnexTponuTrdeckas nuccoruanys. CUibHbIC U clladbie 3JeKTpoauThl. Cpena
BOJIHBIX PacCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHHUS BEUIECTB M HMX IPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKuX 3iaeMeHToB /. U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEACICHUE CPEIbl pACTBOPOB BEIIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMeEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKUX pEAKIUA, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUE€Thl C HCIOJIB30BAHUEM IOHATHS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannyeckas xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xuMuueckux sneMeHToB J[. M. MennaeneeBa m 0COOCHHOCTH CTPOSHHSI aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BAa)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U X COEUHECHUMN.

Meramnel. 1lonoxenne meramnos B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme Qusnyeckue cBoicTBa MeTaioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, aJlOMUHHH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUMH.

OO6mue cnocobbl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY |
TEXHUKE.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0O0pPa3IOB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a7ad, HAOJIOJEHWE W OINHUCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUA ATIOMUHUS C PACTBOpAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
13 BEUIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYCHUS Ba)KHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacCKHh, CTEKIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ya0OpeHus.

XuMHST U 3I0POBBE YEIIOBEKA: MPABWJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MeXnpeAMETHBIX  CBA3€W MpU  HU3Yy4YCHUH  oOmer u
HEOpPraHU4eCKoW XUMUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK U TOHATUN, SBISIOIIUXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSITHS: HAay4yHbIM (DaKT, TUoTe3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHD, BELIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCTh.

buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,

PECYPCHI.



TexHomorus: XumMudecKkas INPOMBINIJICHHOCTb, MCTAJLUIYPIusiA, IMPOU3BOACTBO
CTPOUTCIIbHBIX MAaTCPUAJIOB, CEIbCKOXO03I1CTBEHHOC IMpOU3BOACTBO, IIHUIIICBAs
IMPOMBIIIJICHHOCTD, (bapMaI_ICBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKUX IIpCIIaparoB, IIPOHU3BOJACTBO KOHCTPYKOHOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWHN HA BA30OBOM YPOBHE CPEJAHEI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOMIMMUCS MPOrpaMM CpPEAHEro OOIIero
oOpa3zoBaHusi (JIMYHOCTHBIM, METAMpPEAMETHBIM M MpeAMEeTHbIM). HaydHo-meTonuyeckoi OCHOBOHM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOmiero oOopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIM
MOJXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEILHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BBIJCICHBI CIEIYIONIUE COCTABIISIIOIIIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON Tpa)KTaHCKONW HWJAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOCXKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 0a30BO HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCA B CBOEH NEATETHHOCTH IEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMHs» TOCTHTAIOTCS B €IWHCTBE y4eOHON M BOCIUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujealaMi POCCHUHCKOTO TPaKJAHCKOTO OOIIeCcTBa, MPUHATHIMH B OOIIECTBE HOPMAMU W TIPaBWJIAMH TOBEICHUS,
CIIOCOOCTBYIOIIUMHU TIPOIIEcCCaM CaMOIIO3HAHUs, CAaMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUIECKOMN JACSITEIILHOCTH 00YJArOIINXCS 10 Peasu3aIlii IPUHSATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY;



MPECTABIICHUS O COLMANIBHBIX HOpMaXxX U MpaBUiaX MEKJIMYHOCTHBIX OTHOIIEHUN B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI JPYTUX MPHU aHAIN3€ Pa3IuIHBIX
BUJIOB YUEOHOM JIESITEIHLHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTHDKEHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAOMIOJACHHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M II03HABATEJIbHBIX MOTHBOB B MOJYYEHUH M TMOCJICAYIONIEM aHadu3e HWH(OpMaluu O MepeIOBbIX
JTOCTHXKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJICHUE U MOCTYIKU CBOUX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MTPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOro olOpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO OE30MAaCHOTO TOBEJACHUS B CHUTYaIMSX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUS MOCJICICTBUI U HEMPUATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOU U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHH MPAKTHYECKHUX 3a]1a4 COLMAIIbHON HANpPaBICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyUEHUIO Mpodeccuid pa3audyHOro pojia, B TOM YHCIE HAa OCHOBE IMPUMEHEHUs
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTOpuu oOpa3oBaHus, Oynymed mnpodeccun u
peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH LEIECO00Pa3HOr0 OTHOIICHMS K TPUPOAE, KAK UCTOUHHUKY CYIIECTBOBAHUS XKU3HU HA 3eMJIE;

NOHMMAaHUS TJI00AJILHOTO XapaKTepa dKOJIOTMYECKUX MPo0sieM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTMYECKOIO MBINUICHUS, IKOJIOTMYECKON KYJIbTYpPBI, ONbITA AEATEIbHOCTH 3KOJIOTMYECKOM
HaIpaBJICeHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW W COLIMAIILHOM MPAKTUKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHUsl crneuuUKd XUMHHM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHPOBAHUU PAIMOHAIBHOTO HAyYHOTO
MBIIJICHUS, CO3/JaHUM LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKpY)KAloUIEM MHpE KaK O €IUHCTBE NPUPOABI U YEJIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HANpPaBJIEHHOCTH U Ba)XHOW POJIM B CO3JaHMM HOBOW 0a3bl MAaTepHAIbHON KyJNbTYpbI, PEHICHUH TJIOOATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIMHBI, 00ECTIEYEHNH YCIIOBUN YCHENIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOU KU3HHM Ka)KJA0ro 4ieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHMSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJyYaeMbl€ 3HAHUS Ui aHalIu3a U OOBSCHEHHS SIBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIINX B HEM H3MEHEHHUW, YMEHHUs JiejaTb OOOCHOBAHHBIE 3aKIIIOYEHHS HA OCHOBE HAy4YHBIX (DAKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUsI TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIE pe3ybTaThl OCBOCHUS yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYyHAIOMIMXCS MEXIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC)
oOllleHay4YHbIE TOHATHS, OTpPaXAIOUIME IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa M cHelupuKy METOJO0B IO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SBJICHUE, MPOLECC, CUCTEMa, HAY4HbIH (DaKT,
HPUHIIAT, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBAHNE, HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHre PyHKIIMOHATBHON TPAMOTHOCTHU U COLIMAIBHON KOMITETEHLIUHA 00YyYarouuXcsi;

CHOCOOHOCTh OO0YYaroIMXCSl MCHOJIb30BaTh OCBOEHHbBIE MEKIUCIMUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUA U
yHHUBEpCaJbHbIC yUeOHbIE NeUCTBUS B TO3HABATEILHOM U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJACHUE YHHUBEPCAJIbHBIMU  YYEOHBIMM  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJafieHne yHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEIbHBIMU JeHCTBUAMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIbHOCTH C MIOCTABICHHBIMU LEIISIMH;

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAaHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATUS JJI1 OOBSICHEHUS OTISIbHBIX
(haKTOB U SIBJICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIUU BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh PUUYNHHO-CJICJICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJICHHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 10 AHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B paCCMAaTPHUBACMBIX SIBJICHUSX, (DOPMYITHMPOBATH BEIBOJIBI M 3aKITFOUCHUS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJIE/IbHBIE TIPEJCTABICHUS] — XUMHUUYECKUW 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAaMH METOI0B HAyYHOT'O TO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIU;

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh  TOCTABICHHBIE M  CAaMOCTOSITEILHO
chopmyIupOBaHHBIC BOMPOCHI B KaU€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI JIJ1s1 (JOPMHUPOBAHUS TUIIOTE3HI 110 TPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBath 000OIIEHHUS ¢ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pe3YyJbTaTOB HCCIEIOBAHMS, COCTAaBJISAThH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TMOHMCKY METOJOB PEIIEHUs MPAKTUYECKHX 3aJad, MPUMEHEHHIO Pa3IUYHBbIX METOJI0B
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOUYHbIE MOCOOUs, pecypchl MHTepHeTa), aHanmu3upoBaTh MH(GOPMALMIO Pa3IMYHBIX BUAOB U (hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA HWH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAyYHBIH fA3BIK B KadecTBE CpPEJICTBAa MpU paboTe ¢ XUMUYECKOW HHPopManuen: NPUMEHSTh
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYLIECTBY OOCY>KIaeMOW TeMbl B XOJ€ JAMajora W/WiIM JIUCKYCCHH, BBICKa3blBaTh HJIEH,
(bopMynIupOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1auu;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHHKAMHU INPHU BBIOJIHEHUH XUMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUYECKON pabOThl MO HCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKkTa U (pOpMyIHUpOBaTH BEIBOMBI MO pe3yIbTaTaM MPOBEAEHHBIX
UCCJIEIOBaHU ITyTEM COTJIACOBAHUS MO3UIUH B X0/1€ 00CYXK/IeHUSI U OOMEHAa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJIUPOBATh M 0 MEpEe HEOOXOIMMOCTH KOPPEKTHPOBATH NPEIaraéMblii aJrOPUTM JAEUCTBUN INPU BBIITOJIHEHUU



y4eOHBIX M HCCIEIOBATENbCKUX 3a7ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIA CIIOCOO MX PELICHHUS C YUYETOM TMOTYUCHHS
HOBBIX 3HaHHMU O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH IEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIC PE3yIBTaTHl OCBOCHHS Kypca «O01Iast 1 HeopraHudecKasi XUMHsD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN: 0 XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, POJIU
XUMHUU B TO3HAHWUM SIBJICHUN TPUPOBI, B (DOPMUPOBAHUM MBIIUICHUS U KYJbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIHLHOM
TPAaMOTHOCTH, HEOOXOIUMOM IS pEIICHUS MTPAKTUISCKUX 33/1ad M IKOJOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO M TIPUPOTHOM CPEIIE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOPask BKJIFOYAET: OCHOBOIIOJIATAONINE MOHATHS (XUMHUYECKUIN JIEMEHT,
aToMm, HM30TOM, S-, P-, O- SJICKTPOHHBIC OPOMTAIIM aTOMOB, MOH, MOJICKYJa, MOJIb, MOJIAPHBI 00BEM, BaJCHTHOCTD,
JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHHS, XUMHUYECKas CBSI3b (KOBAJCHTHAs, MIOHHAS, METAJUTMYECKAs, BOJIOPOIHAS),
KpUCTaJUTMUECKasl PemeéTKa, TUITBI XUMHUECKUX PEaKIMiA, PacTBOP, AJIEKTPOJIUTHI, HEAICKTPOIUTHI, ICKTPOTUTHICCKAS
JTUCCOTIMAITNS, OKHCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUYECKON pEaKIHH, XMMHYECKOE PaBHOBECHE); TCOPHUH H
3aKOHBI (TEOPHS DJICKTPOIUTUUECKON AUCCOIUAIMH, Iepuoanyeckuid 3akoH J[. 1. MeHeneeBa, 3aKOH COXpaHEHUS MacCChl
BEIIIECTB, 3aKOH COXPAHEHUS W MPEBPAICHUS YHEPTUU NMPU XUMHUYECKUX PEAKIUX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN
SI3BIK XMMHH, MUPOBO33PCHYECCKUE 3HAHUS, JIGKAITUE B OCHOBE MOHWMAHHS NMPUIMHHOCTH U CHCTEMHOCTH XMMHYECKUX
SIBJICHUM, (PaKTOJOTHYCCKHUE CBEACHHS O CBOMCTBAX, COCTaBe, MOJTYYCHUU U OE30IMAaCHOM HCIOJB30BAHMM Ba)KHEHIITHX
HEOPTaHWYCCKUX BEIICCTB B OBITY M MPAKTHYCCKOM JISATETLHOCTH YETIOBEKA;

chOpPMHPOBAHHOCTh YMEHHM BBISIBJIATh XapaKTepHbIC TPU3HAKA TIOHSATHN, YCTAHABIMBATH WX B3aUMOCBS3b,
UCITIOJIb30BATh COOTBETCTBYIOIINE MTOHSTHUS MTPH ONMMCAHUHA HEOPTAaHUYECKHUX BEIECTB U UX MPEBPAICHUM;

c(OpPMHPOBAHHOCTh YMCHHUH HCIOJIB30BaTh XHUMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHS (OPMYNT BEIICCTB U
YpaBHEHHN XUMHYECKUX peakuuii, cucrematudeckyro HomeHkinatypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS OTIIEJIBbHBIX



HEOPTraHWYECKUX BEIIECTB (yrapHbIA ra3, yIrJIEKUCIbIA ra3, aMMHak, raméHas W3BECThb, HErami€Has W3BECTb, IUTHEBas
coJia, MUPUT U IpYyTHUE);

c(OPMUPOBAHHOCTh YMEHHM ONPEAENATh BAJICHTHOCTh W CTENEHb OKHUCIEHUS XHUMHUYECKUX JIIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBs3U (KOBaJieHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs) B
COCIMHEHMSIX, THUIl KPUCTAIUIMYECKOM pemeETKu KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJsipHasi, HWOHHAas,
METaJUIMYeCcKas), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAJICKHOCTh HEOPraHMYECKHX BEUIECTB IO HMX COCTaBy K
OnpeAeNEHHOMY KJIAcCy/TpyIIle COEIMHEHUI (MpOCThIe BELIECTBA — METAJUIBl M HEMETaJlIbl, OKCHJbI, OCHOBaHUS,
KUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(pOpMUPOBAHHOCTh YMEHUN pacKphIBaTh CMbICI Nepuoanueckoro 3akona J[. M. MenneneeBa u AeMOHCTpUPOBATH
€ro CUCTEMATU3HPYIOUIYI0, O0BSICHUTEIBHYIO U MPOrHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHUN XapaKTE€pU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB XUMHUYECKHUX »3ieMeHToB |4
nepuonoB Ileproanueckoii cucreMbl xumuueckux siementoB [I. M. MennesneeBa, MCIOIB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY», «IHEPreTUUYECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB XHMHUYECKUX
JJIEMEHTOB M WX COCIMHEHUM MO IepuoiaM M rpynnaM llepmoamdeckoi cucreMbl XUMHUYeCKHX 3yeMeHToB [I. W.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA HEOPTraHUUYECKUX
BEILECTB pA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE TE€HETHMYECKOW CBSI3M MEXAY HEOPraHWYeCKHUMH
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIIACCU(PUIIUPOBATH XUMHUUECKUE PEAKIIMHU 10 Pa3IUYHbIM MPU3HAKaM (YUCITY U COCTaBY
pearupyromux BEUIECTB, TEINIOBOMY 3(P(hEKTy peakiMH, U3MEHEHUIO CTENEeHEH OKHUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaklny, y4aCTHUIO KaTalau3aTopa);

C()OPMUPOBAHHOCTh YMEHUU COCTABJIATH YPaBHEHHUS pPEaKIUil pPAa3NUYHBIX THUIIOB, TMOJHBIE U COKpAIIEHHBIE
ypaBHEHHUS peakil HOHHOTO OOMEHa, yYUThIBasl YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUN UIYT O KOHIIA;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOAMTH PEAKIUHU, MOATBEPKIAIOIIME KAYECTBEHHBIM COCTAaB Pa3IMYHBIX
HEOPTaHUYECKUX BELIECTB, pPACIO3HABAaTh OMNBITHBIM IYyTEM HWOHBL, NPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPTraHUYECKUX BELIECTB;



c(hOpPMHPOBAHHOCTh YMEHHH PAaCKpBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIMA IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OanaHca 3TUX PeaKiuii;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEAKIIUU OT Pa3INYHBIX (haKTOPOB,
XapakTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHeITHETo Bo3aelicTBus (mpunnui Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTEepPH30BaTh XHUMHYECKHE TIPOIECCHI, JISKAINUE B OCHOBE IPOMBIIUICHHOTO
MOJIYYCHUSI CEPHON KHCIIOTBI, aMMHAKa, a TaKXke CHOPMHUPOBAHHOCThH MPEACTABICHUA 00 OOIMX HAYYHBIX NMPHHIUIAX U
AKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUM MPOBOJUTH BBIUMCICHUS C MCIOJIb30BAHMEM IOHSTHS «MaccoBas JIOJIsI BEIECTBAa B
pacTBoOpe», 00bEMHBIX OTHOIICHHM ra30B MPU XUMUYECKUX PEAKIUAX, MACCHI BEIIECTBA WM 00bEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, TEIUIOBOTO A eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChI BEIICCTB, MPEBPAIEHUS U COXPAHEHUS YHEPTUH;

cOpPMHPOBAHHOCTh YMEHUW COOIOAATh TMpaBUjia IIOJH30BAHUS XHUMHYECKOW TOCYIO0HM W J1TaOOpaTOPHBIM
o0opy0OBaHMEM, a TaKXe MpaBuUiia OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMU IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB,;

c(OpPMHPOBAHHOCTh YMEHUW TUTAHWPOBATH WM BBHITIOJHATh XUMHUYCCKHN OSKCIEPUMEHT (pa3joKeHHWe TEePOKCHIIA
BOJIOpPOZa B TPUCYTCTBUHM KAaTaau3aTopa, OMNPEICIICHHWE CpeAbl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIHLHOTO
WHIUKATOpa, BJIMSHUE pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOW pEaklud, peaKIuu HWOHHOTO OOMEHa,
KaueCTBEHHbBIC PEAKIIMU Ha CyNb(dar-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHUE dKCIIEPUMEHTAIBHBIX
3amad o TemaMm «Metamib»y 1 «HeMeramiby) B COOTBETCTBUU C TIpaBUJIAMU TEXHUKU O€30MAaCHOCTH MPU OOpaIeHNH C
BEIIECTBAMH M J1a0OPaTOPHBIM 000PYI0BAaHUEM, MPEACTABIATh PE3YIBTAThl XUMUYECKOTO SKCIIEPUMEHTa B (hopMe 3aIich
ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUH U (POPMYITHPOBATH BHIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATH XUMUYECKYI0 HH(POPMAIHIO, MOJIYYaeMYH W3 Pa3HBIX
HMCTOYHUKOB (CPEJICTBA MACCOBOW KOMMYHHKAIUU, IHTEPHET U IPYTHUX);

c(hOpMHPOBAHHOCTh YMEHHUI COOJIO/IaTh MPaBUJia YKOJIOTHIECKHU 1E€JIECO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
NEATEILHOCTH B IICNIIX COXPAHEHUS CBOETO 370POBbS M OKPY)KAIOIICH NPHPOTHOW Cpeapl, OCO3HABaTh OMACHOCTH
BO3JICHCTBYS Ha JKMBBIE OpTraHU3MbI ONPEACIEHHBIX BEIIECTB, MOHMUMas cMbIch mokazatens [1JIK, moscHaATs Ha mpuMepax
CrOCOOBbI YMEHBIIIEHUS U TTPEAOTBPAIEHUS UX BPEIHOTO BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa,



JUIST OOYYArOIIMXCSl C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIISCTB M XUMUICCKHX SBJICHHIA,

JUTSI CIICTIBIX M CITA00BUIANINX O0YYaIOIIMXCS: YMEHHUE HCTIOIb30BaTh pelbe(HO-TOUCUHYIO CUCTeMy 0003HaueHwmiA J1.
Bpaiins 11 3anucu XuMUYeCKUX POPMYIL.

TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3ieioB M TeM (uu¢posBbie)
Ne ni/m Konrtpoabnbie IIpakTnueckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl

Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM

Ctpoenune atomoB. [lepuoguyeckuii 3aKoH

1.1
u Ileproauueckas cucteMa XMMUYECKHX




anemeHToB /1. I. Menaeneena

Crtpoenue BemniecTBa. MHOroooOpasue

1.2 4
BELLECTB

1.3 XHUMHYECKUE PEAKITUN 6
Hroro mo pazneny 13
Pasznen 2. Heopranuueckasi Xummusi

2.1 Mertayuisl

2.2 Hemeramisl

53 CBsi3b HEOPTAHUYECKUX U OPTAHHYCCKUX )
' BEILIECTB
Htoro no pazneny 17
Pa3znea 3. Xumus u Ku3HL

3.1 XHUMUS U )KA3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34




IHHOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC

Ne
o/ Tema ypoka
1|

XUMUYeCKUH
3JIEMEHT. ATOM.
1 DneKTpoHHas
KoH(uUryparus
aTOMOB
[Tepuoanueckuit
3aKOH U
Ilepuonuueckas
cucTeMa
XAMUYECKHUX

2 anementoB /1. U.
MenpeneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOPHUEHN CTPOCHUSA
aTOMOB

KoauuecTBO 4acoB

KonTpoan
Hble

Bce

ro
padoThI

IIpakTuyec
KHe
padoThI

Jara
U3Y4YeH
usl

DJIEeKTPOHHBI
e uupposbIe

o0pa3oBareJ
bHbIE

pecypchl

3aKOHOMEPHOCTH
N3MEHEHHS CBONMCTB
XHUMHYECKHX
3JIECMEHTOB U UX
COE€TMHEHUH T10
rpymniam u
MEPUOIAM.
3HayeHue
MEPUOTUIECKOTO
3aKOHA M CHCTEMEI
XUMHYECKHAX
anemeHToB /(.M.
Menneneena B
Pa3BUTUU HAyKU

Crpoenue
BEIIIECTBA.




XHUMHUeCcKas CBSI3b,
€€ BUJIbI;
MEXaHU3MBI
oOpazoBaHHs
KOBAQJICHTHOM CBSI3U.
Bonopoanas cBsi3b

BanenTHOCTS.
DIEeKTPOOTpHULIATEITH
HOCTh. CTeneHp
OKHCJICHHS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOEHUS

ITonstue o
JCTIEPCHBIX
CHCTEMaXx.
HUctuansie n
KOJIJIOUTHEIC
pacTBOPBI.
MaccoBas 1o
BCILIECTBA B
pacTBope

Knaccudpukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
COE€IUHEHMH.
I'eneTnueckas cBSI3b
HCOPTraHNYICCKUX
BEIIECTB,
Pa3IUYHBIX KJIACCOB

Knaccudukanus
XAMHUYECKHUX
peakuuii B
HEOPraHWYEeCKON 1
OpraHNu4ecKou
XHAMUHU. 3aK0H
COXpaHEHHUs MacChl
BCIIECTB; 3aKOH
COXpaHEHUs U
MpeBpalieHus
SHEPTUU Mpu
XAMUYECKHUX




peaKimsx

CKOpOCTh peakiuu.
OObpaTtumbie
peaKkiuu.
XumMmuyeckoe
paBHOBeEcCHE

10

[IpakTuueckas
pabora Ne 1.
«Bnusaue
Pa3IUYHBIX
¢akTopoB Ha
CKOpPOCTh
XUMHUYECKON
peaxKum»

11

DNeKTpoIUTHUYECKAst
JUCCOITUAITHSI.
Ilonstue o
BOZOPOJTHOM
nokazatene (pH)
pactBopa. Peakiun
HMOHHOTO OOMEHA.
IM'maponus
OpPraHHYECKUX H
HEOPTaHHYECKUX
BEIIECTB

12

OKHCIUTENHHO-
BOCCTAHOBUTEIHHBIE
peakuuu. [Tonstue
00 3JIeKTpon3e
pacriiaBoB u
pacTBOPOB COJIEH

13

KoHntposbHas
pabora 1o pazaerny
«Teopernueckue
OCHOBBI XUMUU»

14

MerTanmbl, ux
TTOJI0’KCHUE B
[Tepuonnueckoi
cucTemMe
XUMHUYECKHUX
anemeHToB /I. .
Menpeneena u
0COOEHHOCTH




CTPOCHHS aTOMOB.
O6mume puznueckue
CBOICTBA METAJUIOB

15

CrnnaBbl METaJIOB.
DNEKTPOXUMHUYECKU
U psii HAIPSKEHUN
METaJIJIOB

16

17

XHUMHUYECKHE
CBOICTBa
BaKHEHIITHX
METaJIJIOB (HAaTpUH,
KaJIni, KaJIbIHi,
MarHui,
ATFOMUHHN) U UX
COETUHEHUN

XUMHUYECKHE
CBOICTBA Xpoma,
MEJIH U BX
COCTUHEHUN

18

XHUMHYECKHE
CBOICTBA IIMHKA,
JKenesa u ux
COCTUHEHUN

19

[IpakTnueckas
paborta Ne 2.
"Pemenue
JKCIEPUMEHTAJIbHBI
X 3aj]a4 110 TeMe
«MeTamis»"

20

21

Hemeramisl, ux
MOJIO)KEHUE B
[Tepuonnueckon
cucTeme
XUMHUYECKUX
anemeHToB /1. .
Menneneesa u
0COOCHHOCTH
CTPOCHHUSI aTOMOB

duznueckue
CBOMCTBa
HEMETaJIJIOB.
Annorponus
HEMeTaJlJIoB (Ha




npuMepe
KHCJIOPOAA, CePHI,
dbochopa u
yriiepoa)

22

XHUMHYECKHE
CBOICTBa
rajoreHoB, Cepbl U
HUX COEIUHEHNN

23

XHUMHYECKHE
CBOICTBa a30Ta,
docdopa u ux
COETUHEHUN

24

XHUMHUYECKHE
CBOMCTBA yriepoja,
KPEMHHS U X
COCJIMHEHU

25

26

27

28

29

[Ipumenenne
Ba)KHEHIITHX
HEMETAJJIOB U UX
COCJIMHEHU

O06006111eHE U
CHCTEeMaTH3aIus
3HAHW 110 TEME
«Hemeramisy.
Breraucnenus 1o
YPaBHEHUAM
XUMHUYECKUX
peakuui u
TEPMOXUMHUYECKHUE
pacyeTsl

IIpaxTrueckas
pabota Ne 3.
«Pemenne
JKCIEPUMEHTAJIbHBI
X 3a/1a4 110 TeMe
"Hemeramms"»

KonTponbHas
pabota mo Temam
«MetamsD u
«Hemeramnbi»

Heoprannueckue u
OpraHUYeCcKue 1
KHCIIOTHI.




Heoprannueckue u
OpraHu4ecKue
OCHOBAHUs

AmporepHbie
HEOpPraHUYeCcKue u
OpraHUYecKue

30 COCTMHEHUSL. 1
['enetnyeckas cBs3b
HEOPraHUYeCKUX U
OpraHUYeCKUX

BCIICCTB

Ponp xuMuu B
obecnieueHUH
9KOJIOTHYECKOH,
31 SHEPTeTUYECKOU U
MUIIEBON
0e30I1acHOCTH,
pa3BUTUU

MCAUIIMHBI

IIpencraBnenus o0

OOIINX HAYYHBIX
MPUHITUITAX

32 IIPOMBIILIJIEHHOT'O 1
MOJTyYCHUS

BAKHEUIIINX

BEIIECTB

Yenosek B Mupe
33 BEIIIECTB U 1
MaTepuajoB

XUMHS U 300POBbE
34 A1OP

YCJIO0BCKAa

OBIIEE KOJIMYECTBO
YACOB IIO0 34
I[TPOTPAMME










