MyHunnunanabHoe 0101KeTHOe 00pa3oBaTebHOE yUpeKIeHue
cpeaHsisi 001eo0pa3oBaTebHas KO0 NrT. CMHPHBIX
MO I'O «CmupHbIXoBcknin» CaxajJnHcKoH 00J1acTH

PACCMOTPEHO
Ha 3aceganun 1IMO yuureneit
reorpadun, XumMun, OMOJIOTUI

ITpotokomn Nel ot 30.08.2023 1.

A,

YTBEPXIAIO
Hupextop MBOY COIII nrr. CMHUpHBIX
[Tymxkens I'.O.
[Tpuka3z Ne 163 ot 31.08.2023 1.

Mognucax: lMNywkens
ManuHa ®enoposBHa

DN: C=RU, OU=[upekTop,
O=MBQOY COUW nrr.
CmupHbIX, CN=lyLkenb
annHa ®eopoBHa,
E=smirnih_school@mail.ru
OcHoBaHue: A aBnsitocb
aBTOPOM 3TOro JOKYMEHTa
MecTononoXenue: nrr.
CMUpHBIX

[arta: 2023.11.13
11:08:28+11'00'

PABOYAS ITPOI'PAMMA

Y4eOHOro npeamera « XuMus»

it o0yuaromuxcs 11-12 kimaccoB 3a04HOM GopMbI 00yUeHUS

nrT.CMHPHBIX

2023 roxa



MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHEero olmiero o6pa3zoBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMbl CPEAHEr0 OO0IIero 0O0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpazoBatenbHoM cragaapre COO, c¢ yuérom KoHuenmuu mnpenoaaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3aiusx Poccuiickoit
denepanvy, peaqu3yIOlIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, H
OCHOBHBIX TOIokeHUN «Ctpateruu pa3BuTHs BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuoy 10 2025 rona» (Pacnopstkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHH, K ONPEAECICHHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUS OOyHArOIIMXCS CPEACTBAMU
yueOHoro npeamMera «Xumus» aia 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIH
koHnentyanbHbie monokeHnss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJICH,
COJEpKaHUsl, pe3ylbTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o01ieo0pa3oBaTeabHON OpraHU3alluy, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBepLUAIOUIMM JTAalloOM peajln3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOUEBBIX LIEHHOCTEH, TNPHUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
Yell0OBeKa, a TakKKe DOKOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY
3I0POBBIO M TPUPOAHOM cpeme. Peammsyercs Xumudeckoe 0Opa30oBaHHE
oOyyJaromuxcsi Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHusl CpelICTBAMU Y4E€OHOTO
npeaMeTra «XUMHUS», COJIEpNKAaHUE U TIOCTPOEHHE KOTOPOTO OINpEAEIeHbl B
nporpaMmMe MO0 XUMHHM C YYETOM cHeu(pUKU HAyKd XUMHUHU, €€ 3HayeHUs B
NO3HAHUM TMPHUPOABI U B MaTepUAIbHOM JKHU3HHM OOILECTBA, a TaKkKe C y4ETOM
Oo0mMX 1eJell W TNPUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBbI cpeaiHero oo1iero oopasonanus B Poccutickoit denepanu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT o0coOyr poJib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/aHUU HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOHM BKJIaJ B (hOPMHPOBAHHE PAIlMOHATBHOIO HAYYHOTO MBIIIJICHHUS,
B CO3/IaHUE LIEJOCTHOTO MPECTaBICHUS 00 OKPYXAloLIeM MHUpPE KaK O €IMHCTBE
IPUPOABLl U YeJIOBEeKa, KOTopoe (OpPMHUPYETCS B XMMHUM HAa OCHOBE MOHUMAHMS
BEILECTBEHHOT'O COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEX]Y
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMHU PUMEHEHHUSL.



TecHO B3aMMONEUCTBYS C APYTMMM €CTECTBEHHBIMH HAayKaMH, XUMHs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KaXJI0oro wieHa ooOmiectBa. CoBpeMeHHass XMMHS KakK HaykKa
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HAampaBjicHAa Ha pEIICHUE
rJI00ANBPHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHSL YEJOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B cootBercTBMM € OOHMMMM IEMSIMA U TPUHIUIAMH CPEJHETr0 OOIIEero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHB
W3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJDKEHUS
0o0pa30BaHus B Pa3JIMYHBIX 001aCTsIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomuMHA  npeaMera  «XUMHUS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmas ¥ HEOPraHUYEeCKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAaHHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera oO€ecleyuBaeT BO3MOKHOCTh PACCMOTPEHUS BCEro0 MHOrooOpasus
BELIECTB Ha OCHOBE OOIIMX MOHATUHM, 3aKOHOB U TEOPHI XUMUH.

CrpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMMeE IO XHMHUHM Ha OCHOBE
CUCTEMHOr0 TOJAXO0Ja K U3Y4YEHHI0 y4eOHOro marepuana U 0OyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUM  HA  OMNpPEACIIEHHBIX
TEOPETUYECKUX YPOBHsSX. Tak, B Kypce OpPraHWYeCKOM XWUMHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHMUS OPraHUYECKUX
COCIMHEHUN, a TaKX€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuu BenlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJIOTHYECKU
AKTUBHBIX COCIWHEHUMH. B Kypce OpraHM4ecko XHUMHUHU IIOJIY4YarOT Pa3BUTHUE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHMs MEPBOHAYAIBHBIE
MPEICTABICHUS] O XUMUYECKON CBSA3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOW PEAKIUU.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMere «XuMmus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HM3YYEHHBI Ha YpPOBHE OCHOBHOTO 0O0mIero o0pa3oBaHUs
TEOPETUYECKH Marepual H (DAKTOJOTMYECKHE CBEIEHUS O BEIIeCTBaX M
XUMHUYecKoi peakiuu. Tak, B yacTHocTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00ydYaromuMcs MPeIOCTaBISETCS BO3MOXKHOCTH OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOHOJIOTUYECKHUX IMO3UIINM,



riy0ke TMOHATh HMCTOPUYECKOE H3MEHeHHE (YHKIUH 3TOro 3aKkoHa — OT
00o01IaromIel 10 00BICHSIONICH U MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMN O BaXKHEWIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAaK)K€ O XMMHYECKHX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi npomnosHsercs B kypcax 10 m 11 kmaccos
AJIIEMEHTaMH COJIEP)KAHMS, HMMEIOINIMMHU KYJIbTYPOJOTHUYECKUM ¢ TMPHUKIIATHOU
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBSI3U XHMHH C
JPYTUMHU HAayKaMH, PACKPBIBAIOT €€ poJib B IO3HABATEIBHOW M NPAKTUYECKON
JEATEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K HPOLECCY
TBOpUYECTBA B OOJACTH TEOPUU M MPAKTUYECKHUX MPUIIOKEHUM XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUECKH OCMBICIMBATh MH(OpMALUIO H
OPUMEHATh €€ JJId TOINOJIHEHHUS 3HAHUM, pEIICHUS WHTEJUIEKTYalbHbIX H
HKCIIEPUMEHTAJIbHBIX UCCIIEN0BATENbCKUX 3a1a4d. B 1enom coaepxkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOIO  ypPOBHA  W3YYEHUS  OPHUEHTHPOBAHO  Ha
dopMupoBaHUE y O0YYarOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI I MOHUMAaHMS
dunocockux UAEH, TaKUX Kak: MaTepUaJbHOE E€AUHCTBO HEOPTaHUYECKOTO H
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTh NPUPOAHBIX SBICHUN NYTEM OKCIEPUMEHTA W
pelIeHUs MPOTUBOPEUMH MEXAY HOBbIMM (akKTaMd U TEOPETUYECKUMU
IpEeINOChUIKaMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
TaKxe MpoOJeM cOepexeHnss IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3IAHMS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHHS, pa3BUTHUA U COIMATIU3ALUU
oOyJarolmuxcsl MPUHATBIE NPOTPaMMON MO XUMHH TOJIXOIbl K ONPEAEIICHUIO
COJEepKaHusl M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaloT  (HOpPMHUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEUCTBUI, HMEIOMMX 0a30BO€ 3HAYEHUE JJIA
pa3NUYHBIX BHUJOB JIESATEIBHOCTU: pEIIEHUs MpoOsieM, TMOHUCKA, aHajau3a M
00paboTku nH(pOpMALMK, HEOOXOIUMBIX 71l IPUOOPETEHUS ONbITA MPAKTUUYECKOM
U HCCIIENOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B IO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHHus XUMUM Kak Ha YpOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO OOIIEro o0pa3oBaHus, MPHU ONpeeIeHUN
COJIEP>KATEIIbHOM XAPaKTEPUCTUKHU 1€ W3Y4YEHUs IpeAMETa HalpaBJICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUIMOHHO NpU3HAETCA (POpMHpPOBAHHE OCHOB
XUMHYECKOM HAyKH KaK 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUUYECKOM
NEATEIbHOCTH Y€JOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylIbTypbl. C
METOJAMYECKOW TOYKM 3PEHUs TaKOW MOAXOJA K OMNPENCICHHIO IEeNell H3yuyeHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONPAaBAAHHBIM.



CorylacHO JaHHOM TOYKE 3pEHMs TJIABHBIMU LIEJSIMA HM3y4YEHHUs MpeaMera
«Xumus» Ha 6a3zoBom ypoBHe (10 =11 ki1.) sByIsIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEUIEH
COCTABJIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIFOUEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HayUYHbIX METOAAaX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi MNPHUOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUMH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO O3KCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuMm, comepxaTenbHas XapaKTepUCTUKa LeJIed U 3a/1a4 U3y4YeHUs
IIPEIMETA B IPOrpamMMe M0 XMMHUHM YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHCTEME CpelHero oduero odpazoBanus. CeroaHs B
NpenoJaBaHuy XUMHHM B  OOJbIIEH CTENEHW OTHAETCA  NPENNOYTEHHE
IPaKTUYECKOH KOMIIOHEHTE COJEp)KaHHsl OOydYeHHs, OpPUEHTHPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpPraHU3aluu, BIAACIOLIETO HE
HA0OpOM 3HAHUN, a (PYHKIHUOHAIBHOM TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSMH aKTHBHOTO IOJIYYEHHS 3HAHUU M NPUMEHEHHUS MX B PEalbHOW KU3HU
JUTSL peLIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MNpu H3yYEHUU TMpeaMeTa «XUMHUsS» JTOMUHHUPYIOLIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aJaui, KakK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopMupoBaHue 'y OOyyarolmuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUYEHHE I Pa3IUYHBIX BHUIOB
NEeATEIbHOCTH: pelIeHus MpobJieM, MoucKa, aHaau3a u o0paboTku uHbOpMaIuy,
HEOOXOAMMBIX [JIs MPUOOPETEHHUs OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TIO3HAHMM XUMHUHM, a TakXKe JUIsI OLEHKH C IO3HLHH
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMAHHUA BEUIECTB W XHUMHUYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEAY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH 00Yy4aroIUXCsi: CIOCOOHOCTH CaMOCTOATEIBHO PUOOPETaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHUH C KU3HEHHBIMU NOTPEOHOCTSIMH, HCIIOIB30BATh
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOMCKA U aHajIu3a yuyeOHOH U
HAYYHO-TIOMYJISIPHON MH(DOpPMAIIMKM XMMHYECKOTO COJIePIKaHuUs;

dbopMupoBaHUE U Pa3BUTUE Y 00YUAIOMINXCS ACCOMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HA0JII01aTEeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHHHM W TPOBEICHUUA XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydarommxcss yOexIEHHOCTH B  T'yMaHUCTHYECKOU
HAMpaBICHHOCTH XUMHHU, €€ BaXXHOW POJM B PEIICHHH TJIO00ATBHBIX MpobieM
paIroHAIBHOTO MPUPOAONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPaHEHHUSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIIIEHUSI K TPHUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MPHOOpPETEHHsS OIbITa
UCTIOJIb30BAHUSl TONYYCHHBIX 3HAHUW JUIS TMPHUHATUS TPAaMOTHBIX pPEIICHUH B
CUTYaIlUsX, CBA3aHHBIX C XUMUYECKIUMH SIBJICHUSMHU.

B ydyeObHOM mIaHe cpeaHero oOmero o0pa3oBaHUS MPEAMET «XHUMUS»
©a30BOT0 ypOBHS BXOIHUT B COCTaB MpEAMETHOMN oOnactu «EcTecTBeHHO-Hay4UHbIE
pEIMETBD.

OO1ee yncio 4acoB, OTBEAEHHBIX I U3YUEHHUS] XMMHUU, Ha 0a30BOM YPOBHE
cpeaHero oomero oopasoBanus, cocrapiser 102 gaca: B 11 kmacce — 51 gac (1,5
yaca B HeJlen0), B 12 kmacce — 51 gaca (1,5 gaca B Heenio).



COAEPKXAHUE OBYUYEHUA
OBILIAA N HEOPTAHUYECKASA XUMUA

11 xkaace

Teopernueckne 0CHOBbBI XUMHMH

XUMHYECKUI 3ieMeHT. AToMm. Sfnpo aroma, H30TONBL. JJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIC OopOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASL KOH(PUTYypaLIHsi aTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHYECKUX SJIEMEHTOB
J. . MenneneeBa. CBsi3b nepuoanyeckoro 3akona u llepruoauyeckoil cuCTeMbl
xuMuueckux aneMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XWUMHYECKHX JJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpymnmnamM U IEepPUOJaAM.
3HaYeHUe NEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKas CBsA3b. BUIbl XUMHYECKOW CBS3U
(KOBaJICHTHasl HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOW XUMHUUYECKOW CBS3W (OOMEHHBIH U JOHOPHO-
aKuenTopHsiil). BomopomHas cBsi3b. BajneHTHOCTh. DIEKTPOOTPUILIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJSIDHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALNIUYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PELIETKHU.

[TonaTHe 0 gucnepcHbIX cucTteMax. VICTUHHBIE U KOJIOMAHBIE PACTBOPHI.
MaccoBast 10J1 BELIEeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['‘€HeTMUEeCKas CBSI3b HEOPraHWUYECKHUX BEIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Knaccudukamus — XUMHYSCKHX — PEaKIHA B
HEOPraHUYECKOM M OPraHUYeCKONl XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U TIPEBPAIEHUS SHEPTUHU MTPU XUMUYECKUX PEaKIUsiX.

CKOpOCTh peakliM, e€ 3aBUCMMOCTh OT pa3lIMyHbIX (akTopoB. OOpaTHMbie
peakiuu. XuMHuUecKoe paBHOBecHe. DaKTOpbl, BIMUSIONIME HAa COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

DOnextponutnyeckas aucconuanus. CuibpHbIe U cliadbie dnekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEeHHUs BEIIECTB U UX MPEBPAIICHUI:
neMoHcTpauus Tabmun «llepuonnueckas cucremMa xumuueckux snemeHtoB /. U.
MenpeneeBay, U3ydeHHE MOJEICH KPUCTALUTMYECKUX PEMIETOK, HAOIIOeHNEe U
OMHMCAHKE JEMOHCTPAIMOHHBIX U JTJAOOPATOPHBIX OIBITOB (Pa3JIOKEHUE TIEPOKCUIA



BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONMPEACICHHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHJMUKATOpa, pEaKIMd MOHHOro oOOMEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusHue pa3nuuHbIX (GaKTOPOB HA CKOPOCTH
XUMHYECKOUN peakiium.

Pacuérnrble 3amaun.

PacuéTtel 1O ypaBHEHUAM XUMHYECKMX pEaKIUd, B TOM YHUCIE
TEPMOXHUMHUYECKHAE PACUETBI, PACUETHI C HCIIOJIB30BAHUEM IIOHSTUSA «MaCCOBas
JIOJISI BEIIIECTBAY.

12 kaace

Heopranuuyeckasi xumus

Hemeramner.  Ilonoxenne HemertaioB B llepuoamueckont  cucreme
xummudeckux asnemeHToB [[. M. MennaeneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
@u3NYecKue CBOKWCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (HA MpPUMEPE
KHCJI0poaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (rajJOreHOB, CEphI, a30Ta,
dochopa, yriepoga W KpeMHHS) M HUX  COCAMHEHHH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHU ).

[IprMeHEHNE Ba)KHENIIINX HEMETAIIOB U UX COCTMHEHUM.

Meramnel. 1lonoxenne meramnoB B llepuoanueckor cuUCTEME XMMHYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTU CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mue gusnyeckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSI HANIPSIKEHUN METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWINMX METAUIOB (HATpUM, Kaaui, KaJblUM,
MarHui, aJTlOMUHUN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUH.

OO6mue cnocoObl MonyyeHus: MeTauioB. IIpuMeHeHre MeTamioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M MX MPEBPAILCHHI:
U3y4YeHUE KOJUICKIMN «MeTauibl U CIUIaBbDY, O0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAJIBHBIX 3a/a4, HAOJIOJIEHUE W OIUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHUIA ATIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU HAa KATUOHBI METAILIIOB).

OO6mue cnocoObl nomydeHus: MetaioB. [IpuMeHeHrne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M MX MPEBpAILCHHI:
W3yYEHHE KOJUICKIMU «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCTIIEPUMEHTAJIbHBIX 3a/a4, HaAOJI0OJIEHUE W OIUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHUIA aIFOMUHUS C PAaCTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAILIIOB).

Pacuérnblie 3anaumn.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOLIMX B PEaKlMU BEIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIU OTHO



13 BEILIECTB UMEECT MPUMECH.
XHUMHUA U KU3Hb
Ponp xuMum B oOecrieyeHUM 3KOJOTHYECKOM, SHEPTreTUUECKON U IHUILECBOM
0€30MacHOCTH, Pa3BUTUM MeIUIUHBL. [lOHATHE O HAy4HBIX METOJax ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennst 00 OOMMX HAyYHBIX TMPHUHIMIAX TPOMBIITUICHHOTO
MOJTYYEHHUS BaXKHEUIIIUX BEIIECTB.

YemoBeK B MHUpPE BEIIECTB W MAaTEpUAJIOB: BAXKHEUILINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIMOHHBIE MAaTEpHalIbl, KpPACKH, CTEKJIO, KepaMuKa,
MaTepuanbl sl 3JIEKTPOHUKH, HaHOMAaTepHallbl, OPTaHUYECKHE W MUHEpaIbHbIE
yao0peHus.

Xumusi ¥ 3740pOBbE YEJIOBEKA: IPaBHJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€30MaCHOTO HUCIOIb30BaHUS MPENapaToB ObITOBOW XWMHUHU
B IMIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MEXNpeIMETHBIX  CBsi3ed TpU  HM3y4YeHHH OOIIed u
HEOPraHUYEeCKOW XUMHUM B 11 Kiacce OCyIIEeCTBISIETCS YEPE3 UCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TaK U TOHATUM, SIBJISIOIIMXCS
CUCTEMHBIMH JIJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIE TMOHSATHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJM3, CHUHTE3, KiacCU(pUKAIMsA, MEPUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SIBICHHE.

®duszrka: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HUOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, OpraHM3M, OJKOcucTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbI€, TOILIIMBO,
pecypchl.

TexHonorus: XuMUYeCKasi MPOMBIIIJIEHHOCTb, METAJUTYPrusi, MpOU3BOACTBO
CTPOUTENIbHBIX MATEPHAJIOB, CEIIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs
IMPOMBIIUIEHHOCTh,  (papmalieBTUYeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUasIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA ITPOI'PAMMEBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHnaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
OoOyJaronuMuUCs TPOrpaMM CpEeIHEro o0mero o0pa3oBaHus (JTMYHOCTHBIM,
METanpeIMETHbIM W TpeaMeTHbIM). HayyHo-meTogudyeckoil OCHOBOM s
pa3pabOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIETro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO.

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS TpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOMIMMHUCS POCCUMCKOM TpakIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOTIPEICIICHUIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAAULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolMUXCS PYKOBOJCTBOBAThCS B CBOEH
JESATEIBHOCTH 1EHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMHU, MPUCYIIUMHU IIEJIOCTHOM
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HAJIMYKUE NMPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIIAHbI.

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHHS TpeaMeTa «XUMHUS» JOCTUTAIOTCS B
COMHCTBE YYCOHOW U BOCIHTATEIBHONH JIEATEIHBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMHU
U HjealaMd POCCHUUCKOTO TPaKIaHCKOTO O0O0IecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMd W TpaBUJIaMU  TOBEACHHSA, CIIOCOOCTBYIONIMMH  TpoOIleccam
CaMOTIO3HAHUS, CaMOPa3BUTHs W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJaroIMXcs.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS TIpeIMeTa «XUMHUS» OTPaKaOT
c(OpPMHUPOBAHHOCTh OTBITA IIO3HABATEIILBHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
0OyJaronuXcsl 1Mo peaju3alii MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B
JaCTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IMPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpMax W TMpaBWIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW MAESATENBHOCTU TPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUICHUU yYEOHBIX M TMO3HABATENbHBIX 3a/1ay, BBIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTHX MPU aHAINU3€ Pa3IUYHbIX BUJIOB Y4eOHOI e TEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTINTAHMS .

LHEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY MW HAyYHOMY HAaCIEIUIO
OTEUECTBECHHOU XUMUMU;

YBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTHUUECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JOCTHUKEHUS HAYKH €CTh PE3YJIbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX O3KCHEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHUU U MOCIEAYIOLIEM
aHanu3e MHPOpPMaLUU O MEPEJOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSACh HA MOPAIHLHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M IMOCTYNKH CBOMX TOBApPUUIEH C
MO3UIIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI ITHX
IOCTYIIKOB;

4) opmMupoBaHHS KYJbTYPbI 310POBbSI:

NOHMMAaHUsl LIEHHOCTEH 310poBOoro M Oe3omacHoro oOpa3a >KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHUsT TIpaBUi O€30MacHOro OOpallleHusi C BEHIECTBAMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHMMAaHUsl LEHHOCTU TpaBWI HMHAUBUAYAJBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOUIUX 30POBBIO U )KU3HU JTIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  Y4€OHO-HUCCIEAO0BATENIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEeSATENbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTHE B PEHICHUH MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIMPABIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEpeca K MPAaKTHYECKOMY M3YYEHHIO MPOQPECCHI pa3InyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI M0 XUMUY;



YBaXEHUS K TPYAY, JIOJAAM TPYyJa U pe3yJibTaram TPYAOBOU JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBLHON TPAEKTOPUU
oOpazoBanusi, Oyaymied npodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rHYecKOro BOCITUTAHMS:

HKOJIOTUYECKHU 1I€JIE€CO00pPa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAaHUsl TJIOOAJIBHOTO XapakTepa 5KOJIOTMYECKUX MpoOiieM, BIUSHUSA
SKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOMN CPENBL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIDKCHUM XUMHUHU IS
peLIeHUs] BOIPOCOB PAMOHAIBHOTO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JCUCTBUW, MPUHOCAIIUX BpEA  OKPYXKarollen
OPUPOAHON Cpelie, YMEHHUS MPOTHO3UPOBATh HEOJIArOMPUSITHBIE SKOJOTUYECKUE
MOCJIEICTBUS NPEANTPUHUMAECMBIX JECUCTBUN M MTPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOH HaIIPABJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLUAIBHOMN
IIPAKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTUBOCTOSITH UACOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeNU(PUKU XUMUM KaK HAayKd, OCO3HaHUs €€ poJih B
(GOpMHpPOBAaHMK PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO
MPEACTABICHHUS 00 OKpPYXalolEM MHUpPE KaK O €AMHCTBE MPUPOJBLI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICeHUH NPOoOJIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUU I COBPEMEHHOMU
UUBWIN3AUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BAXXHOU pOJIA B
CO3J]aHMU HOBOM 0a3bl MaTepUATILHON KYJIBTYpPbl, PEIICHUU TJIO0ATBHBIX MPOOIeM
YCTOWYHMBOT'O PA3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, O0ECIIEUYECHUU YCIOBHIMA
YCHEIIHOTO TpyJa M DSKOJOTMYECKHM KOMGMOPTHOM KU3HU KAXKIOTO 4YieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOAO0B
MMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJTy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSCHEHUS SBJICHUM OKPYKAIOIIETO MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS J1eTIaTh 000CHOBAHHBIE 3aKIIOUEHHUS Ha
OCHOBE HAy4HbIX (AKTOB M HUMEIOIIMUXCA JAHHBIX C 1ENbI0 MOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSATENbHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENBCKON IESITENBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM TI0 XHMHH B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziMyHbIX cepax mpodeccuoHanbHON
NEATEIIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUEOHOTO MpeaMeTa «XUMHs» Ha
YPOBHE CpeHero ol1iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMBbIE JUISL dbopmupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUTUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHBIE MOHSATHUS, OTPAXKAIOIIHE
LEIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHeHUu(UKy METOAOB TO3HAHMS,
HCTIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPTrusl, SIBICHHUE,
npolecc, CUCTeMa, HayYHbIM (akT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIC0OBAHNE, HAOIIOJICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TI03HABATEIbHBIE, KOMMYHUKATUBHEIE,

PEryJISTUBHBIE), o0ecreynBaroIIne (dbopmupoBaHue (yHKIHMOHATIBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIMH 00YJaroInXCs;
COCOOHOCTD oOyyaromuxcs UCIIOJIb30BaTh OCBOEHHbBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4cOHBIC
JNEUCTBUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpenMeTHble pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU H  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HABaTeJbHbIMH
JeliCTBHSIMH:

1) 6a30BbBIE JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSITEILHO  (pOpMynMpoBaTh W aKTyaIM3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEeAEsATh LN JESATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCHUTD PE3YJIbTATHI IEATEIBHOCTH C TOCTABICHHBIMU LIEISMU;

HCIOJIb30BAaTh MPU OCBOEHHM 3HAHWUW TMPHUEMBI JIOTHYECKOTO MBIILICHUS —
BBIJICJISITh XapAKTEPHbIE MPHU3HAKU MOHITUM M YCTaHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUI;

BBEIOMpPATh OCHOBAaHUS W KPUTEPUHM I KiIacCU(PUKANMKM BEIIECTB U
XUMHUYECKUX PEAKIIUM;



yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKIAY HM3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTHUECKUE paCCYXJEHUA (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
aHAJIOTUU), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B PacCMaTpPUBAEMBbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MPUMEHSTH B TPOIECCE MO3HAHUS, UCIIOIB3YEMbIC B XUMUN CHMBOJUYCCKUC
(3HAKOBBIC) MOJIETIH, TPEOOPA30BLIBATH MOICIIBHBIC TTPEICTABICHHS — XUMHYCCKHM
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas ¢opMmyria, YypaBHEHHE XUMHUYECKOU
peakiMy — TMPU PEIICHUH Y4YEeOHBIX TO3HABATEIbHBIX M MPAKTHYECKUX 3aj1ad,
IPUMEHSTh Ha3BaHHbIE MOJEIIbHBIC MPE/ICTABIICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKHUX PEAKITHH.

2) 6a3oBbIe HCCJIeI0BaTEIbCKHE AelicTBHUS:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKIHnii;

(GbOopMyIMpPOBATh MEJM U 3a/1a9d UCCIICIOBAHMS, HCTIOIb30BaTh MIOCTABICHHBIC
U CaMOCTOATEIHLHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMUPOBAHMS TUIIOTE3bl MO MPOBEPKE MPABMIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CaMOCTOSATEIBHOTO TUTAHHPOBAHUS W TPOBEICHHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOIATh 33 XOIOM
MpoIiecca, CaMOCTOSTENBHO MPOTHO3MPOBATH €ro pe3yiabTaT, (OPMYIUPOBATH
0000111eHNs ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTU PE3YJIHTATOB MCCIIEIOBAHNUSA,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOJICTaHHOUN padboTe;

npuoOpeTaTh OMNBIT YYCHHUUYECKOM HCCIICIOBATEIBCKOH W MPOEKTHOM
JESTEIbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY
MMOMCKY METOJOB pEIICHUS TMPAKTHYCCKUX 3a7a4, NPUMECHCHHIO Pa3TUIHBIX
METO/IOB ITO3HAHMS.

3) pa6oTa c uHpopMaIHeii:

OPHUEHTHUPOBAThCS B PA3IMYHBIX HMCTOYHUKAX WHpopManuu (HAyIHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHAIM3UPOBATh HH(POPMAIMIO PA3IUYHBIX BUIOB U (hopm
MIPEICTABIICHHUSI, KPUTHYECKH OIICHUBATh eé JIOCTOBEPHOCTh u
HETIPOTUBOPEYHBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSATH Pa3IUYHBIC METOJBI MPU MOUCKE U
orbope wuH(MOpPMAIMK, HEOOXOAMMOW IS BBHINIOJHEHUS Y4YEOHBIX 3a1ad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OIBIT MCIHOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JTMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaJbHYI0  (OpMYy  TpeaCcTaBICHUS
uHpopManu (cxemsl, rpadyKu, IMarpaMmbl, TAOIUIbI, PUCYHKHU U APYTHUE);



UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpEACTBa Ipu pabore ¢
XUMUYECKON uH(MOpMaIMell: MPUMEHSATh MEXKIpeaMeTHbIe (pu3nueckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a00peBUaTyphl, HOMEHKIATYPY;

UCIIONB30BaTh W MPEOOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKHE CpEICTBa
HaTJISTHOCTH.

OBi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1€ICTBUSIMH:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOM TeMbI B XOJ€ TUATIOTa W/WUIn
JTUCKYCCUHM,  BBICKa3blBaTb  HWjaeH, (OPMYIUPOBAThH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIJIOKEHHOM 3a/1au;

BBICTYNIaTh C TMPE3CHTALMEH pe3ylbTaTOB IO3HABATEIHHOU JEATEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BHIMIOTHEHUN
XUMHYECKOTO KCIIEPUMEHTA, MPAKTUIECKONW pabOThI MO MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, pealn3alui y4eOHOTro mpoekTa U (OpMyIUpOBaTh BBIBOJIBI
O pe3yibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYyTEM COTJIACOBAHMS MO3ULMHA B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

OBgi1aieHHe YHUBEPCAJbHBIMYU PeryJIATHBHbIMH J1eliCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO TO3HABATEIHHYIO
JesTeNIbHOCTh, Ompefensas €€ Ienu W 3a7aud, KOHTPOJIMPOBAaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IMpejlaraéMblii ajroput™ A€HCTBUM mpu
BBIMIOJJHEHUHM YYE€OHBIX W UCCIENOBATENbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (PexTUBHBIN €rMOcO0 HMX peleHUus C Y4YETOM IMOJY4YEHUS HOBBIX 3HAHHM O
BEIIECTBAX U XUMUYECKUX PEAKITUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOaHalln3a
U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHI
11-12 kiaacenl

[IpenMeTHble pe3yibTaThl OCBOCHMS Kypca «OOmias M HeEopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KApTHUHBI MHUpPA, POJM XHMUHU B IIO3HAHWU SIBJICHHUU
npupoasl, B (GOPMHUPOBAHWM MBIIUICHUS ©  KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUsI MPAKTUUECKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U IIPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIIME MOHATHS (XUMHUYECKHUN 3JIEMEHT, aToM, H30ToI, S-, P-, d-
ANIEKTPOHHBIE OPOWTATM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKHUCJIEHUS, XUMUYECKasl CBS3b
(KoBaJieHTHAas, MOHHAs, METANIMYECKasl, BOJIOPO/IHAS), KpUCTATUINYECKas pelIéTKa,
TUIBl XUMUYECKUX PEAKLU, paCTBOP, SIEKTPOIUTHI, HEATEKTPOIUTHI,



ANEKTPOIUTUYECKAS. JUCCOLMALIMS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakluy, XUMUYECKOE pPaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON JHcconuanuu, nepuoandyeckui 3akoH . M. MeHnneneesa,
3aKOH COXPaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHUSA W NPEBPALICHUS YHEPTUH
MpU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUHN S3bIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IMOHWMAaHUS NPUYMHHOCTH H
CUCTEMHOCTH XHWMHYECKHUX SIBIICHUM, (HaKTOJOTUYECKHE CBEJCHHUS O CBOMCTBax,
COCTaBe, MOJTYYCHUH M O€30MaCHOM HCIOJIb30BAHUN BaXKHEUITNX HEOPTaHUIECKUX
BEILIECTB B OBITY ¥ MPAKTUYECKOM I€ATEILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHH BBISABISITH XapaKTEPHBbIC TMPU3HAKU TTOHATHMA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME ITOHATHS MPH
ONMCAaHUH HEOPTaHUYECKUX BELIECTB U UX IPEBPALICHUN;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss (HOpMyJ BEIIECTB W  YpPaBHEHUH XWMHUYECKHX  pEaKIIHil,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BelEecTB (yrapHblid ra3, yrieKHCIbI ra3, aMMHak, Tam€Has
M3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METaJUINYECKas, BOJAOPOJIHASA) B COCIMHEHUSAX, TUIl
KPUCTAJUIMYECKOM PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJEKYyJspHas,
MOHHAsA, METAJJIMYECKAs ), XapaKTep CPeabl B BOJAHBIX pACTBOPAX HEOPraHUYECKHUX
COCJIMHECHUI;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh IIPUHAIE)KHOCTh
HEOPraHWYECKUX BELIECTB IO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/Tpymnmne
COEIMHEHHUI (MPOCThIE BEUIECTBA — METAJUIbI U HEMETAJUIbI, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa /.
W. MenneneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX 73yeMeHTOoB 1-4 mnepuonoB Ilepuonuyueckoid CUCTEMBI
xuMudeckux snemeHtoB JI. WM. MenaeneeBa, UCMONb3ys MHOHATHS «s-, P-, d-
AJIEKTPOHHBIE opouTtanm, «IHEPreTUYECKUE YPOBHMY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKUX JJIEMEHTOB M UX COCAWHECHHI
10 IIeprUoJIaM U rpyimnaM [lepuoauyeckon CUCTEMbl XUMUYECKUX diieMeHTOoB JI. 1.
Menaeneena;

cOPMHPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHAYECKHUE CBOMCTBA HEOPraHMYECKMX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETUYECKOW CBA3UM MEXKAY HEOPraHHMYECKUMH
BEILIECTBAMU C ITOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINM;



c(hOpMHPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUYECKHUE PEAKIMH I10
pa3IMYHBIM TMpPU3HAKaM (YUCIY U COCTaBYy pPEArupyrolvX BELIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIICHEW OKHCIIECHUS DJIEMEHTOB, OOpPaTHMOCTH
pEeaKlMH, yYaCTUIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHHMM COCTaBISITh YPABHEHHS PEAKIMN pa3IMYHBIX
TUTIOB, MOJHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIM MOHHOTO OOMEHA, YUYUThIBAs
YCJOBUS, TIPU KOTOPBIX 3TU PEAKIIUU UIYT 10 KOHIIA;

cOPMHPOBAHHOCTh YMEHUW TPOBOJAUTH PEAKIUHU, MOATBEPKIAOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BEILECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;

chOPMHPOBAHHOCTh ~YMEHHUH  pPACKPBIBATh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUIA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
3TUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTEP CMENIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictus (mpuniui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIeXale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MTPOoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCIICHHS] C HCIOJb30BaHUEM
MOHATHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpY XUMHUYECKUX PEaKIHMsIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM 0O0bEMY OJHOTO M3 YYacCTBYIOUIUMX B peakUuu
BELIECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIOIATH MPaBUJIa TOJIB30BAHUS XUMUUYECKON
Mocyiol W J1abopaTOpHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHus c
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSAMHU IO BBINOJHEHUIO Ja0OPATOPHBIX
XUMUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh yMEHUHN TUJIAHUPOBATH W  BBIMOJTHATH XUMUYECKUN
AKCIEPUMEHT (pa3yioKEHHE MEPOKCHa BOJOPOJAA B MPUCYTCTBUU KaTaau3aTopa,
ONpeNeNeHre Cpellbl PacTBOPOB BELIECTB C IMOMOIIbI  YHUBEPCAIBHOIO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOM PEaKIIvH,
peakimMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha cyiabdar-, kapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO
teMam «Metaimb»y U «HeMeTtaiib») B COOTBETCTBUU C MpaBUJIAMH TEXHUKHU
0e30macHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
NPENCTaBIATh PE3YIbTaThl XMMUYECKOTO SKCIIEPUMEHTA B (popMe 3arucu



ypaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelicTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHEeT U ApyTux);

cOpMUPOBAHHOCTh ~ yMEHMH  COOJIOAATh  MIpaBWIa  SKOJOTHYECKH
L[EJIECOO0PA3HOr0 MOBEACHHUS B OBITY W TPYAOBOW JEATENBHOCTH B LEJAX
COXpaHEHUs CBOETO 370POBbS M OKpYKAlOUIEH MPUPOTHOM Cpebl, OCO3HABAThH
OMAaCHOCTb BO3JICHCTBUS HA KUBbIE OPraHU3MbI ONPEACIEHHBIX BEUIECTB, TIOHUMAs
cmpicn mokazarens I[IJIK, mosicHATh Ha mnpuMepax crmnocoObl YMEHBIICHHUS WU
MPEIOTBPALICHHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YEIIOBEKA;

JUIE 00y4aroUIuXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/IOPOBBSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JIOCTYNHBIX METOAAX IMO3HAHUS BEILIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIIENBIX U CJIA00BUIAIIMX 00YUYaIOIIUXCS: YMEHHUE UCIO0JIb30BaTh pelibeHO-
TOYEYHYIO cCucTeMy 0003HaueHui JI. bpaimns nis 3anucu XuMU4ecKux



TemaTn4yeckoe niiannpoBanmne no xumuu 11 knace

Ne HaunmenoBanue pasnenos Kon-Bo [IpakTrueckue Kountponbusie
JacoB paboThl paboThl
1 | IloBropenue 7 4acoB -- K/p
2 | Baxnenme TeOpETUUCCKHUE TOHATUS U 8 yacoB
3aKOHBI
3 | CtpoeHue BeliecTna. 9 yacoB -- --
4 | XuMHuueckue peakiuu 7 4acoB -- --
5 | PactBopnI 10 Ip/pabota 1 --
qacoB [Ipurorosnenue
pacTBOpOB ¢
3aJJaHHON MOJISIPHOM
KOHIICHTpaLuen
6 | DICKTpOXHMMHUYECKUE PEaKIIHH.  yaca -- KoHTponsHas
pabora 1
«TeopeTnueckue
OCHOBBI XUMHUI
7 | lloBropenue 3 gaca
S14ac. IIp/padot 1 K'/padot 2
TemaTH4eckoe MIAHNPOBaHUe MO XumMum 12 Kiaace
Ne HanmenoBanue pa3nenos Kon-Bo | IIpakTnueckune KoHntposnbnsie
4acoB palboThI palboThI
1 IToBTOpeHue 10 gacoB -- K/p
Baxneiiine TeopeTuuecKue NOHITUS U
3aKOHBI
2 Merabt 124acoB | [Tp/pabora 1 --
Pemenue
AKCTIEPUMEHTATBHBIX
3a/1a4 1o TeMe
« MeTajubiy.
3 Hemeramier 12 gyacos IIp/pabota 2 K/pabora
Pemienue «Heoprannueckas
DKCIEPUMEHTAIBHBIX | XUMHD).
3aJ1a4 1o TeMe
«Hemertanby.
4 XuUMUs U )KU3Hb 7 4acoB -- --
5 [ToBTOpenue n 0600menne mateprana 3a | 10 gacos
kypc «Heopranuueckast XUMus»
o1 gac. IIp/padot 2 K /pabot 2
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