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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIEeTo 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpeamera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUS B Poccuiickoit
deneparun Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ieil crpareruu 00y4eHHsl, BOCIUTAHUSA U Pa3BUTHUsI 00yYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbubie nonoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
collepXaHusl, Pe3yJbTaTOB OO0y4YeHHUs M TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON OpraHU3alluu, SBJSIETCS HEOThEMIIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peajM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHHSI U 00ILEH KYIbTYPHhI
YelloBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3MI0pOBbI0 M TpPUPOJHON cpeae. Peanusyercs xumuueckoe oOpa3oBaHUE
00yJaroIMXcsi Ha YPOBHE CPEIHEro 0oO0IIero o0pa3oBaHusl CpeICTBAMU Y4EOHOTO
npeaMera «XHUMHS», COJIEpPKAHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIECHbl B
nporpaMMe MO XUMHUHM C Y4€TOM CHEIM(PHUKKA HAYKHM XUMUHU, €€ 3HAueHus B
NO3HAaHUM TPUPOABl U B MaTepUaJbHOW XU3HU OOLIECTBa, a TakXkKe C YYETOM
o0luMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero ooIero oopazoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHATBHOTO HAYYHOTO MBILIJICHUS,
B CO3/IaHME LEJOCTHOTO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
IpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIaCTAMU MTPUMEHEHHUS.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMbBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaxJI0oro wieHa oOmectBa. CoBpeMeHHass XMMHUS Kak Hayka
CO3MJAaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pEUICHUE
rII00ANBHBIX TPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHIECKON 0€30IMaCHOCTH M OXPaHBI 3/I0POBBSI.

B coorBercTBUM C OOIIMMU IENSIMU W NPUHIUIIAMU CPEIHEro OO0IIero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i1  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngomyMu  TpeaMeTa  «XUMHUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmass ¥ HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKHU: cUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWHN U3 OOIIeld XUMHUM) U
OpraHn4yeckom xumMuv. OOpMUPOBAHUE JAHHOM CHCTEMbl 3HAHUW NPU HU3YYCHUU
npeaMera 00ecreYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHUH.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPopMHUpOBaHAa B MPOrpaMMe IO XMMHUU HA OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuaga u 0OyCIIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IpeJCcTaBlIeHUd O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XMMHUU IIOJyYarOT pPa3BUTHUE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30oBaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yriOM 3peHHss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan H (PaKTOJIOTMYECKUE CBEIEHUS O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi ¥ HeopraHuuecKas
XUMHSD»  00yYaromMMcs TMPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3MIIMM,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011a1011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTABE, CTPOEHUH,
CBOMCTBax M NPHUMEHEHHH, a TAKKE€ O XUMHUYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHus jomnosHsercs B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEPKaHMS, HMEIOINIMMHU KYyJbTYPOJOTUYECKUM U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBA3M XHUMHH C
IpYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B TO3HABATEIbHOW U TNPAKTUUECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAKEHHSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npoOriemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIHMBATh MHOOpPMAIUIO U
OpPUMEHATh €€ JUIsl TIONOJHEHUS 3HAHWM, pelIeHUus HHTEJUIEKTYalbHbIX U
HKCIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a/1ad. B 1enom coxepikanue yueOHOTO
npeaMeTa  «XUMHUSD» ~ JAHHOTO  YPOBHSL  M3YYEHMSI OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCd MHPOBO33PEHUYECKOW OCHOBBI ISl TOHMUMAaHUS
bunocockux uAeH, TakMX KakK: MaTepualbHOE €JIMHCTBO HEOPraHMYECKOro M
OpPraHMYECKOr0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOECHHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUM MYTEM SKCHEPUMEHTA U
peuieHus MPOTHUBOPEYMH MEXKJIYy HOBBIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEHIEHUU 3KOJIOTMUECKUX Mpodiem, a
Tak)ke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TE€XHOJIOTUH U MaTEPUAIIOB.

B miaHe pemenus 3agad  BOCHMTAaHUS, Pa3BUTHS M COLMAIM3alUA
oOyyJaroumxcsi MpPUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbI K OMNpPENETICHUI0
collepaHusi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT (OpMHUpPOBAHUE
YHUBEPCAIBHBIX yUEOHBIX JEHCTBUM, HWMEIOIMMX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHJIOB JESATENLHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopmMauu, HEOOXOAUMBIX ISl IPUOOPETEHHS ONbITA MPAKTHYECKON
U HCCIIEOBATENbCKON JeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TAK ¥ HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU ONPEICTICHUN
COJIep KaTeJIbHOM XapaKTEPUCTUKHU 1ieJied H3y4eHUs NpelIMeTa HallpaBJIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCA (POpMUPOBAHUE OCHOB
XUMHYECKOM HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAMYECKOW TOYKM 3pEHUs TAKOM IOAXOJ K OIPEACICHUIO LEJIeU U3ydeHUs
IpeMETA SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PCHHs TJABHBIMH IIETSIMH W3YYCHHS TpEaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHUH KaKk  BaKHEHIIen
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (YHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOGHHWE W TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUS
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPO/IC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4CeHUs
npeaMeTa B MporpaMMe 10 XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoanus. CeromaHs B
MpErNoJlaBaHy  XWUMHU B OOJIBIICH CTETMEHW  OTHAETCA  MPEINOYTCHHE
NPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3alliH, BIAACIOIIETO HE
HA0OpOM 3HaHWN, a (YHKIHMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS WX B PEANbHOU KU3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUPYIOIIee
3HaYeHUE MPUOOPETAIOT TAaKKUE LIEIH U 33J]a4H, KaK:

amanTanys 0O0y4aromuXCsl K YCIOBHUSAM TWHAMHUYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO TPAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATLHOE 3HAYCHWE [JIi PA3IUYHBIX BHJIOB
JeATEIIbHOCTH: pelleHUs MpooJieM, Morcka, aHam3a U 00paboTku uHOOpMaInH,
HEOOXOUMBIX Ui TPUOOPETCHHsI OMbITa AEITEIbHOCTH, KOTOpas 3aHHUMacT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXKe A OIEHKH C TO3UIUN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U MIPUPOIHYIO CPEy;



pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YyYAIOIIMXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO IPUOOPETATh HOBBIE
3HAHMS 10 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIONB30BAThH
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIOMCKA U aHaJn3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUN XUMHUYECKOTO COJICPIKAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHUHM W TIPOBEIACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcs YOSKIEHHOCTH B TYMaHUCTUYECKOU
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM INIOOANbHBIX MPOOJieM
pPalMOHANIBHOTO MPUPOIOINOIB30BAHUS, TONOJHEHUS SHEPIEeTUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKXe MPUOOPETEHUS OIbITA
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU ISl TPUHSTHS TPAMOTHBIX pElIeHUN B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yuebHOM muaHe cpeaHero oOmiero o0Opa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaAMETHON obnacTu «EcTecTBeHHO-HAYYHbBIE
PEAMETHD.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOuiero odpasoBanus, cocrariseT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHnYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopuss CTPOECHUsI OPraHUYECKHUX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0keHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYecKUx BewlecTB. ['omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienue o kiaccupuKalMyu OpraHuyeckux BeecTB. HomeHknarypa
OPraHWYECKUX COEIMHEHHMI (CHCTeMaTH4YecKas) M TpUBHAJIbHBIE Ha3BaHUSA
BAKHEUIINX NPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpALICHUIL:
O3HAaKOMJIEHHE C 0Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OpPraHUYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB 10 MPEBPALIEHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 0OyTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMH psan. MeraH M 3TaH —
OpoCTEeHIlINe NPEACTABUTENN AJIKAHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuu 3aMelleHUs] U TOpPEHUs), HAXO0XKJIECHHWE B MPHUPOJE, INOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM PsiA. DTUJIEH U NPONWIECH —
OpoCTEeIlINe NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIpaTallid, OKHUCJIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 m MmermwnOyranueH-1,3: cTpoeHWe, BaKHEWIINE
XMMHYECKHE CBOWCTBA (peakuus noaumepusanuu). [lomydeHne cCHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TPOCTEHIINKA TNPEACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XMMHUUYECKHE CBOMCTBA (peaklUMU THIPUPOBAHMS, TaJIOTEHUPOBAHUs, TUApPATALUH,
TOPEHMUSI), TIOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHue, (PU3NYECKHE M XUMHYECKHE CBOMICTBa
(peakiuu rajoreHMpOBaHMs U HUTPOBAHUS), MTOIYYEHUE U NPUMEHEHHE. T0myon:
cocmas, cmpoenue, Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02EHUPOBANU U HUMPOBAHUs), NOTyYyeHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTnyeckas CBsI3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHple MCTOYHUKM YIUIEBOAOPOAOB. lIpupoaHblii ra3 M IOIMYyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTKu HePTH, UX IPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIHUU
«Hepts» u  «VYTomp», MOAETMpPOBAHHWE  MOJIEKYJ  yTJIEBOJOPOJOB U
rajJlOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEILIECTB WM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenpHble OQHOATOMHBIE COUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
dusznyeckne W XMMHUYECKHME CBOMCTBA (pEaKIUH C aKTHUBHBIMH METaJUIaMH,
rajJJoOr€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaroMHple  CHUPTBL. OJTWUJEHIVIMKOAb M  [JIMLIEPHUH: CTPOCHHE,
¢uznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMHU
MeTajUlaMH, KaueCTBEHHAasl peaklys Ha MHOIOATOMHBbIE CcOUpThl). [lelicTBue Ha
opraHusM 4esoBeka. [ Ipumenenue rimuepusa U 3THIICHTJIAKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouwvl. DOpMaANBAETHA, aleTAIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJYUYECHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOoeHHe, (pu3nueckrue U XMMHUYECKHUEe CBOICTBa (CBOMCTBA,
oOmrye s Kiacca KHCIOT, peakius 3TepupuKalnm), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IPEACTaBUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEUCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb )KHPOB.



VYrneBonpl:  cocTtaB, KjaccuuKamus — yriaeBoAoB  (MOHO-, JHU- U
noscaxapuabl). ['oko3a — npocTeiimii MoHOcaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCKHCTBUE C
ruapokcuaom Meau(Il), okucnenne ammuadyHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouosiorudeckas pojib. @otocuHTe3. OPyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepel. CTpoeHUE Kpaxmaia U
Hewoo3bl.  du3nueckue M XMMHYECKHME CBOKCTBA Kpaxmana (THApOJu3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pOBE/ICHNE, HAONIOJCHHE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TJIMIIEPUHA C
rugapokcuoM meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumozgeilicTBUE Kpaxmana C HOIOM),
IPOBEJICHHE MPAKTHUECKOW pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3amaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A30TCcozepIKallie OPraHUuYECKUE COCTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHNYecKrue coequHeHus. Duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe ruiuHa). buosornueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuapl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINU Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
HaOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATYpalus OCNKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCOUHEHHM —
MOJIMMEPU3ALUS U TTOJIMKOHACHCALIMS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanm3arust MeXpeIMETHBIX CBSI3€H MPH M3yUYeHUH OPraHU4YeCKOW XUMHUU B
10 kiacce OCYHIECTBISCTCS YEpe3 HCIOJBb30BAHME KaK OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHATHUW, TaK W TOHSTHUM, SBISIONUXCS CUCTEMHBIMH JUJISI OTICIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmmume ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUTIOTE3A,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duznka: wMaTepus, OdHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIEKYyJa,
DPHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECCKUE BETUIMHBI U CAMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BeliecTBa (O€JKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHWUS,
MOTOIIINE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnaparhl, MaTEPHAIbI U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.



11 KJTACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XAMHYECKUI 31eMeHT. AToM. SIpo aroma, H30TOMNBI. OJIEKTPOHHAs
00oJi0ouKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/eNieHnsl 3JIEKTPOHOB MO OpOUTAIIM B aTomax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[lepnonnueckuii 3akoH U Ilepuonnueckas cucTeMa XMMUYECKHUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b MEPUOAUYECKOrO 3aKoHA U Ileprnonnyeckoil cUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHMYECKMX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TpylIaM U IEPUOAAM.
3Ha4YCHHE NIEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KkOBaJIeHTHasl HEMOJsIpHAas M MOJSpHas, MOHHAsA, MeTauiyeckas). MexaHUu3Mbl
o0pa30oBaHMsl KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBI M JOHOPHO-
akuenTopHslil). BogoponHas cBs3b. BalleHTHOCTB. DNEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI M AaHUOHBI.

BemectBa MOJEKYISIpHOTO M HEMOJEKYJISIPHOIO  CTPOCHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIbI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[IonsiTe 0 nucHepcHBIX cucreMax. VMCTHHHBIE M KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J1s1 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIMHEHU. Howmenxkiatypa
HEOPraHWYECKUX BEUICCTB. ['€HeTHyeckas CBs3b HEOPraHMYECKHX BEILECTB,
IIPUHAICKALIMX K Pa3JIMYHBbIM KJIACCAM.

Xumnueckass  peakuus. Kiaccupukanuss — XUMHYECKMX — peakuuil B
HEOPTraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPAaHEHMS U IIPEBPALLECHUS SJHEPTUH IIPU XUMHYECKUX PEAKLIMAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QakTopoB. OOpaTuMble
peakumu. XuMHUYecKoe paBHOBecue. DaKTOphl, BIMAKOIIME HAa COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie dnekTponnThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTPAJIbHAsS, IIEJTOYHAS.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpaLICHUI:
neMoHcTpanus Tabymn «[lepuoanueckas cucremMa XxuMuueckux sneMenToB JI. U.
MemnzeneeBa», U3ydeHHE MOJENEH KPUCTATMYECKUX PEIIETOK, HAOIIOAeHHE U



OMKUCaHUE JEMOHCTPAIIMOHHBIX U JaOOPaTOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO OOMEeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue paznudHbix (akTOpoB Ha CKOPOCTh
XAMHUYECKON PEAKIIUID.

Pacuérnrbie 3agaun.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUUil, B TOM YHUCJIE
TEPMOXHUMHUYECKAE PACUETHI, PACUEThl C HCIOJIB30BAHHEM IMIOHITUS «MacCOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeramnel. Ilonoxenue HemeraiuioB B Ilepuomnueckor — cucreme
xumuyeckux snemeHToB [[. M. MenzeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAUIOB U UX COCINHEHUM.

Mertamnel. [lonoxxenne meramnos B Ilepmoandeckon CUCTEME XHMHUYECKHUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O6mne gusnueckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI psAJT HAIPSHKEHUI METAILIIOB.

XUMUYECKHE CBOWMCTBA BaXKHEUILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almiOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OO6mue cnocoObl Mmomy4yeHus: MeTaioB. [IpuMeHeHre MeTawioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpAICHUN:
W3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAUIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAONIOJICHUE U OINHMCAHHME JAEMOHCTPALMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE TMAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnble 3anaumn.

Pacuétel maccel BemiecTBa MM 00bEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU O0OBEMY OJIHOIO W3 YYACTBYIOUIMX B PEAKIMU BEIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEIIECTB UMEECT MPUMECH.

XuMHus ¥ KU3Hb



Ponp xumum B 00ecreueHHH HKOJOTUYECKOM, IHEPTETHUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTHM MeIUIUHBL. [IOHSATHE O HAy4YHBIX METOJax IO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIINM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX  MPOMBIIIJIECHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUAIOB. BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl JJs JJNEKTPOHHKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHBIC
yIoOpeHwUsI.

XUMHSIT W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOTO MCIIOJIL30BaHUS MpenapaToB OBITOBOM XUMHUU
B [IOBCEIHEBHOM KHU3HHU.

MexnpenMeTHbIE CBA3H.

Peanmzamusi  MeXIpeIMETHBIX CBSi3¢d NpU  HU3yUYeHUH OOImeH W
HEOpPraHU4eCcKOo XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYyYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOLIUXCS
CHUCTEMHBIMM JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAy4dHBINH (DakT, rUmoTe3a, 3aKoH,
TEOpWs, aHalM3, CHUHTE3, KiacCUUKANKs, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusukKa: MaTepus, SHEPTUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOI, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BEITUYMHBI U CIMHUIIBI MX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kjeTka, opraHu3M, S3KOCHUCTeMa, Owuocdepa, Makpo- H
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
pPECYPCHL.

TexHonmorusi: XuMH4eCcKasi MPOMBIIUIEHHOCTh, METAJUTyprus, MPOU3BOJCTBO
CTPOUTEINIBHBIX MAaTE€PUAIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, ITHILECBAs
MPOMBIIJICHHOCTh,  (hapMarieBTUUeCKass  IPOMBINIIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpenaparoB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS
o0ydJaronmuMucs MPOrpaMM CpeIHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W OpeaAMETHbIM). HayyHo-mMeToauueckoil OCHOBOM s
pa3paboOTKU IMJIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS MPOrpPaMM CpPEAHErO OOLIEro
00pa30BaHUs SBJISIETCA CUCTEMHO-AESTENIHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIEYIOIINE COCTABIISIONIUE!

OCO3HaHHE OOYyYaIOUIMMUCS POCCUMCKONW TIpa)TaHCKOW HWAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPENIETICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yO€XKIECHUN JHMYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEN M NCTOPUYECKUX TpaaAULUi 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXCsl PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MNPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeaMeTa «XHUMHsD JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJeaJaMH POCCHICKOr0 Ipa)XAAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMaMu U  [paBWIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00ydJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEJIIBHOM M IPAKTUYECKOW JESITEIbHOCTH
oOydaromuxcs 1o peanu3aluu NPUHATHIX B 00IIECTBE LIEHHOCTEHN, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSIKY;

IPEJICTaBICHUsS. O COLMAJbHBIX HOPMax M IPaBWJIAX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATENIbHBIX 3a71a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apTyMEHTHI IPYTUX IPU aHAIU3E Pa3INYHbIX BUJIOB YUEOHOH NeATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIECAMIO
OTCUYECTBECHHOM XVMMUH;

YB@XEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHS HAYKH €CThb pPE3yJIbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPONOTIMBBIX OKCIEPUMEHTAIBHBIX  IOMCKOB,
IIOCTOSIHHOT'O TPY/la YYEHBIX U IPAKTHKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIEIYIOLIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJICHUE M IIOCTYIIKHM CBOHUX TOBAapHUUIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHWE IOCJIEACTBHI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYAOBOU EATEIBHOCTH;

IIOHUMAaHUsl LEHHOCTH NPAaBWJI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJCHUS B CUTYaLUsIX, YTPOKAIOUIUX 30OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3yibTaTam TPYyAOBOU AEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYaJIbHOW TpPAaCKTOPUU
obOpasoBanmsi, Oymymel npodeccuu W peann3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTHYECKU TIeJIECO00PA3HOTO0 OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHMSIHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COIUATBHON CPEbL;

OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
pelIeHrs BONPOCOB PAlMOHAIBHOTO NPUPOOTNOJIb30BAHMS;

AKTUBHOTO HEMPUATHS  JIEWCTBHUM, NPHUHOCAILIMX Bpel OKpY)Karolleu
NPUPOIAHON cpelie, YMEHHS IMPOTrHO3UPOBATh HEOJIAronpUsTHBIE SKOJOTHYECKUE
MOCJIE/ICTBUSI PEANTPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIaTh UX;

HaJMYusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COI[MATBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemoobuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKHU;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
peacTaBiIeHus] 00 OKPYKAIOMEM MHPE KaK O €IMHCTBE MPUPOILI M YEIOBEKA, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NpoOJieM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO37JaHUU HOBOW 0a3bl MaTepUATLHON KYJIbTYPbI, PEIICHUU TI00AIBHBIX MPoOeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, IUILEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O0OECIEYEHUH YCIOBUN
YCHENIHOTO TPpyAa U OKOJOTUYECKH KOMGBOPTHOW KHU3HU KaKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh



noJiy4aeMble 3HAHUS JJI aHAJIU3a U OOBSCHEHUS SBJICHUM OKPYXKAIOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHbIE 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIMIUXCA JAaHHBIX C IEJbl0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUII 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpoPpecCuoHaIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOro mpeamera «XUMHsD Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPaXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
npoliecc, CUCTeMa, HayuHbli (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIe0BaHUE, HAOTIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCaJbHble yueOHbIE NEeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJSTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATTLHON
I'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIINXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaaenue YHHUBEPCATbLHBIMU yueOHbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMU:

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JAEATEIBHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSCHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUU

BbIOMpaTh OCHOBaHUS M KPUTEPUM [ KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYX ACHUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W IPOTUBOPEYMS B PACCMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (OpMysa, YpaBHEHHUE XUMUYECKOU
peakuuu — MpH pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIMM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynIupoBaTh TN U 331a4U UCCIIEIOBAHMS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAadyeCTBE HWHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHPOBAHUS THIIOTE3bI IO MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
IpoLEecca, CaMOCTOATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OopMyJIUpOBATH
0000111EHNS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NESATEIbHOCTH, IPOSABIATHE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IIPAaKTUYECKUX 3a/1ad, IPUMEHEHHUIO pa3InYHbIX
METO/I0B ITI03HAHMUS.

3) padora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(opManuu (Hay4HO-
HOIYJISIpHAsl JIUTEpaTypa XHMHUYECKOIO COJAEp)KAHMs, CIIPaBOYHbIE IOCOOWS,
pecypcel MHTEpHeTa), aHAIM3UpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (popm
IIPE/ICTABIICHHUS], KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATHh PAa3JIMYHBbIE METOJBI MIPH MOWCKE U
oTOope wuHOpPMALMK, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeAeEHHOTO TUTIA;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMUYECKON uH(pOpMAIMel: MPUMEHATh MEXNpeaMeTHbie ((usnyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYPbI, HOMEHKIIATYPY:;

UCTIONb30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMbI B XOJI€ AMAJIOTA W/UITN
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEITIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMell PEe3yJIbTaTOB IMO3HABATEIHHON JIEATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTENIHHO I COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJIHCHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaan3alliu y4eOHOro MpoeKTa U (HopMyIHpOBATH BHIBOIBI
IO pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM INYTEM COIVIACOBAHUS IMO3ULHUN B
X0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHHBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSTEIIbHOCTh, OMpeeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aliropuT™M JCHCTBUH TIpH
BHITIOJIHGHUM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaATh HauboJiee
3(p(EeKTUBHBI CHOCOO MX pelIeHHs C Y4YETOM IMOJIYyYeHHUS HOBBIX 3HAHUM O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHalln3a
Y CAaMOOIICHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yNbTaTbl OCBOCHHS Kypca «OpraHuueckas XUMHSI»
OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpPA, POJM XHWMHUU B TIO3HAHWU SIBICHUU
OpupoAbl, B  (QPOPMUPOBAHUU MBIUUICHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3JI0POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUILIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEpHyTas W COKpaII€HHAs), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIJIEPOMHBIN CKeJeT, (DYHKIIMOHAIbHAS TPYIINa,
paluKall, U30MEPHUs, U30MEPBI, TOMOJIOTUYECKUN PsAJl, TOMOJIOTH, YIIIEBOAOPOBIL,
KUCJIOPOJI YU a30TCOAEpKAaIMe COCIUHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHWMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JIeXKAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKHX
SABJICHUHN, (PaKTOIOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU W
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIEATEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC TPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIUE ITOHATHS MPU
ONMCAaHUH COCTABA, CTPOCHMS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHN;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTAaBJICHHMSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUHA X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NMPHHAMICKHOCTh H3YUCHHBIX
OPTaHWYECKHUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojepKalline
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHUS [0
cucrematudeckorr HomeHkiarype (IUPAC), a Takxke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHMS OTACJBHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,



ATWJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerui, aleTalbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIOTA, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIO0TA, IIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh yMEHHUSI OMPEICHATh BHUILI XUMHUYECKOH CBS3U B
OPraHUYECKUX COEAMHEHUSX (OJAMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

c(hOpMHUPOBAHHOCTh ~ yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJIEH, MPOIMMIIEH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30Jl, METAaHOJ, STAaHOJ, STUJICHIJHUKOJIb,
rmIepuH, GEeHoJ, aleTanbJeTH]l, MypaBbUHAs W YKCYyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HHUMH YpPaBHEHHUSMU COOTBETCTBYIOIIMX XUMHYECKHX PEaKIUil ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
Ceipbst (HedTh, TPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX TNEPEPadOTKH U
MPAKTUYECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIUMUCIEHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANECTh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3YUYECHHUH BEILIECTB U
XUMHUYECKUX SIBICHUN (HAOI0IeHNEe, U3MEpPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBUJa MOJIb30BAHUS XUMUYECKOM
NOoCyJI0 U J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe IpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO J1a0OPATOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHI
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHUUECKHUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
ATUJIEHA U U3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUuYECKUX
BEIIECTB, JCHATypaIusi OCJIKOB NMPU HArpEeBaHWH, IIBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpalEHUuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, NIPEICTABIATH PE3YyIbTaThl



XUMHUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWiia  DKOJOTHYECKHU
1EJeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONIaCHOCTH BO3JCUCTBHsI Ha JKMBBIE OPraHU3MBbI OIPEAEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica mokazatens [IJIK, mosicHaT, Ha mpumepax CrocoObI
YMEHBIICHUS W TMPEJOTBPALICHUS WX BPEIHOIO BO3JACHUCTBUS HA OPTraHU3M
YEJI0BEKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHAa0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpainsa misg 3anucu XuMHUYeCKuX

bopmyi.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (POPMUPOBAHWUU MBINUICHWS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJISI PEIICHHS TPAKTUUECKUX 3a/1a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO W IPUPOHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUA DJIEMEHT, aToM, M30TOoM, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TANBl XUMHYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTUYECKAST JIUCCOLUALMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOU AUCCOUMALUM, nepuoanueckud 3akoH [. M. Menpneneesa,
3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS] SHEPTUU
MpY XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMMHH,



MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKHX SIBJICHUU, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MacHOM UCIOJIb30BAaHUU BXKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIUE ITOHATHS MPU
ONMCAaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPALLCHHUII;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypPaBHCHUH XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblid ra3, YyrJieKUCIbIi ras, aMMHak, TamiéHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN OIpPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XHUMHYECKOU
CBsA3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJApHasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpelibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHCHUU;

c(hOpMUPOBAHHOCTh yYMEHUHI yCTaHaBJIMBATh NPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEpPHBIC THAPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKkoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €TO CUCTEMATU3UPYIONTYI0, OOBSICHUTEILHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »3JIeMeHTOB |—4 mnepuonoB Ilepuogndeckoil cHCTEMBI
xumudeckux 3neMmentoB JI. VM. MennmeneeBa, MCHoyib3ys TMOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPTrEeTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIUHEHHI
10 TIEpUoIaM | rpyimmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. U.
Menpeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XMMHYECKUE CBOMCTBA HEOPTraHWYECKUMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXIY HEOPraHWYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLUIUX XUMUYECKUX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IuMYHBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY



abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCJIEHUS 3JIEMEHTOB, 00OpaTUMOCTU
peaKiMK, YYacTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA Pa3TUUHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMiA HOHHOTO 0OMEHa, yUNUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELLECTB;

c(hOpMUPOBAHHOCTh yYMEHHUH  PACKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJICHUS AJEKTPOHHOrO OallaHca
ATUX PEAKIHUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaAKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelTHero Bo3aenctus (mpunuun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JIekKaAIME B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIAIAX U
HKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN ra3oB
IPY XUMHYECKUX PEAKITUSIX, MAaCChl BEMIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3((dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUiIa MOJIb30BAHUS XUMUYECKON
nocyaod M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBujia OOpalleHHs ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH MO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHYECKHM
HKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIa BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiud MOHHOTO OOMEHa, KayeCTBEHHbIC peakIMu Ha cyibdar-, KapOoHAT- U
XJIOpUI-aHUOHBI, HA KaTUOH aMMOHHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
temam «Metaub»y U «HeMeTtaisib»y) B COOTBETCTBUU C IpPaBUJIAMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIIATh PE3YJBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu



ypaBHEHUN COOTBETCTBYIOLIUX peaKHil U (HOpMYIUpOBaTh BBIBOJLI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
KOMMYHUKalK, IHTepHET U ApyTHX);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONIACHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl OIIPEACIEHHBIX BEUIECTB, IOHUMAs
cvpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIICHUS W
MPENOTBPALICHUS UX BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX TMO3HAHUS BELIECTB U
XUMHYECKUX SBJICHUI;

JUISL CIENbIX M CHAa0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpains misg 3anucu XuMHUYeCKUuX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3 0 0
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenbHbIE yrIeBOAOPOABI — AJIKaHbI 2 0 0
5 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 6 0 |
aJIKa/INeHbI, aJIKUHBI
2.3 Apomatnyeckue yrieBogopo bl 2 0 0
54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U 3 | 0
UX mepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3 0 0
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1 0




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Uroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne n/m P Konrpouabusie IlpakTuyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3 0 2
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4 0 0
BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Metanibl 1 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX ) 0 0
BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA U )KU3HDb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 5







IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tewa ypoka Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
| [Ipenmert opraHnyeckoil XuMuu, e€ | 0 0
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coequHennit A. M. byrneposa, eé 1 0 0
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opraHuueckux Bemects. Homenkiarypa 1 0 0
(cucTemaTuveckas) ¥ TPUBUAIbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 0 0
TOMOJIOTUYECKUM psiJT
5 Meran u 3TaH — NpoCTeHIIre | 0 0
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0
7 DOTUJIEH U TIPONUIIEH — MpOCTeHIne | 0 0
IIPEICTaBUTENN aJIKEHOB
2 [Tpaktrueckas padota Ne 1. «[Tonyuenue | 0 1
STHJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lomyuenue 1 0 0
CUHTETHYECKOTO KayyyKa 1 PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

1 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['eneTnueckas CBA3b yriaeBOAOPOIOB,
MIPUHAUICKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE HICTOYHUKH YIIJIEBOIOPOIOB:

15 MPUPOJHBIN ra3 U MOMyTHBIE HE(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJI. BoopoaHas cBs3b

13 MHoOroaTroMHble CIUPTHI: ATUICHTIIMKOIIb U
[JIMLEPUH

19 @deHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: GopMaNbaeTUua U
alneTanpaerul. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
KHMCJIOTBI: MypaBbUHAs M YKCYCHast

22 [TpaxTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

2% XKupsbl: ruaponus, NpUMEHEHHE,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHpUKaIus.

27 Baxxneiive npencraBuTeNnu: riroKo3a,
¢bpykTO3a, caxapos3a

)3 Kpaxman u nenirono3a Kak NpupoHbie
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoacoaep:kaiiyue opraHu4ecKue
COCJIMHECHU S

30 AMUHBI: METHJIAMUH U aHWJINH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHN4YeCKHUE COCTMHEHUS, NX
Ouosoruueckoe 3Hadenue. [lentuapt

0 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

13 OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 OCHOBHEBIE METOJILI CHHTE3A




[TnacTmacchl, Kayqyku, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
cucTeMa XuMH4YecKux sineMenToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIIaM 1 nepuoaaM. 3HaueHUe
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.
Crenenn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOCHUS

[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coeanHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS SHEPTUH NIPU
XUMHMYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMbIe peakIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJIopoHOM mokasarene (pH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX nu HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHUY

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me PU3nIecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUI) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33124 110 TeEME
«Mertanaen»"

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cuctreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nYecKre CBOKMCTBA HEMETAILIOB.
Annotponus HeMEeTauIoB (Ha puMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHUIN

24

XHWUMHUYECKUE CBOMCTBA YIIIEpOa, KpEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TeMe «HemeTamsy. BeruucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3374 I10 TeEMe 1
"HemeTassl"»
KontponbHas padoTa mo TeMaMm «MeTauibi

28 u «Hemerannsny/Beepoccuiickas 1
npoBepouHas paboTa

79 Heoprannueckue u opraHn4eckue KucioThl. |
Heoprannueckue u opraHn4eckue OCHOBAHHUS
AMpoTepHbIC HEOPraHUYECKHE U

30 opraHudeckue coeuHeHus. I'eneTnueckas |
CBSI3b HEOPraHUYECKUX U OPraHMYECKUX
BEIIECTB
Pone xumMum B obecrieueHIH SKOJIOTHIECKOH,

31 HHEPTEeTHYECKOHN U MUIIEBOW 0€30MaCHOCTH, 1
pa3sBUTHH MEIULIUHBI
[IpencraBnenus 00 0OIMIMX HAYYHBIX

32 IIPUHIUIIAX IIPOMBIIUICHHOIO MTOJIy4eHUS 1
Ba)KHEUIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 XHUMHA U 300pPOBbE YEIOBEKA 1

OBHIEE KOJIMYECTBO YACOB I10 14

[NPOT'PAMME







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ Pymzutuc I'.E. ®enpaman O.I°.

AxkuuonepHoe obmiectBo «M3narensctBo «lIpocsemienner

* Xumus, 11 xnace/ Pyasutuc I'.E. ®enpaman O.T'.

Axumonepnoe o6mectBo «M3narensctBo «IIpocBemenne
METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Pymzutuc I'.E. ®enpaman @.I"., Xumus. 10 knacc. ba3oBbiil ypoBEHb.

MeTonunueckoe rmocooue.

Pynsutuc I'.E. ®enpaman @.I".. Xumus. 11 kiacc. ba3oBbliil ypoBeHb.

Meroauyeckoe rmocooue.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru

http://him.1september.ru

http://pedsovet.org
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