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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YpOBHE CpeAHEro oOmiero oOpa3zoBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepaunny», TpeboBaHU K pe3ybTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBHON MPOrPaMMBI CpEIHEro oomero oo6pa3oBaHuUs
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAApCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTeNbHBIX OpraHu3aiusx Poccuiickoit
denepany, peaqu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTpaMMbl, U
OCHOBHBIX TOJIOkEeHU «CTpaTernu pa3BUTHA BocnuTaHuss B Pocculickoi
®epnepanuu Ha nepuoy 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oOwiel cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00y4aroUIuXcsl CpeACTBaMU
yueOHoro npeamMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie mosiokeHuss ®PI'OC COO o B3auMO0OYCIIOBIIGHHOCTH IIeJIeH,
COJEpKaHusl, pe3ylbTaToB OOydYeHHs U TpeOOBaHMII K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o011e00pa3oBaTeIbHON OpraHU3alluy, SBISIETCS HEOThEMIIEMOM 4YacThiO HX
oOpazoBaHHOCTH. OHO CIYXXUT 3aBepUIAlOIIMM 3TallOM peajlu3allid  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
Yel0OBeKa, a TakKKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO M MPUPOAHON cpenme. Peammsyercs xummudeckoe 00pa3oBaHHE
oOyyJaromuxcsi Ha YPOBHE CPEIHEr0o 00IIero oOpa3oBaHusl CpelICTBAMU y4eOHOTO
npeaMera «XHUMHSD», COJAEpPKAHUE U TIOCTPOEHHE KOTOPOrO OIpEIEIeHbl B
nporpaMmMe MO XUMHHM C YYETOM cCHeHU(PUKH HAyKd XUMUHU, €€ 3HAYCHUS B
NO3HaHUM TIPUPOABI U B MaTepUaJbHOW XKHU3HU OOLIeCTBa, a Takke C YYETOM
o0mMx 1enedl M MPUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHME
CUCTEMBbI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyro poJib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/aHUM HOBOM 0a3bl MaTepUAIbHON KYJIBbTYPHI.
Ona BHOCHUT CBOM BKJaJ B ()OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOT'O MBILIUICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJACTaBICHUS 00 OKPY’KAIOLIEM MHpE KaK O €AMHCTBE
IPUPOABl M YeJIOBeKa, KOTopoe (OpMHUpPYETCs B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C IPYTMMM €CTECTBEHHBIMU HAayKaMH, XMMUS CcTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMbBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KaXJIO0ro wieHa ooOmiectBa. CoOBpeMEHHas XHUMHs Kak Hayka
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pAa3BUTHS UYEJIOBEUYECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootBercTBMM ¢ OOmMMH LENSIMH W TMPHUHIMIIAMH CPEAHETO OOIIETo
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN yPOBEHb
U3Y4YECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 MM Uil  BBIpAaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCHENIHOINO BKJIIOUEHHS B JKU3Hb COLIMYMA, NPOJOJIKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapnsomuM  npeaMeTa  «XUMUSD»  SBISIIOTCST  0a30BbIE  KypChl  —
«Oprannueckass xumuss» U «OOlas ¥ HEOPTaHUYECKash XHMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIAIOTCS. OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUN W3 O0IIeH XUMHUM) U
OpraHnyeckon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera 0O€CleYMBAaeT BO3MOXHOCTh PACCMOTPEHUSI BCEro MHOrooOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa cojiepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XUMHus» cPOopMHUpOBaHa B MPOTpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YYCHHIO YYEOHOTO MaTepuajia M 0O0YCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUKW HA  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEUIECTBA
paccMaTpUBaOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUSI OpPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXUMHUYECKUX M DIEKTPOHHBIX
NpEeACTaBICHU O cTpoeHuu BemiecTB. (CBeleHHUs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJOTUYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHM4eckoll XHWMHUU INOJIY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs INEpBOHAYAILHBIC
MIPEAICTABICHUS] O XUMUYECKON CBSA3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lox HOBBIM yriioM 3peHUs B mpeaMeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUECKH MaTepualn U (HaKTOJIOTUYECKHUE CBEICHUS O BEIIECTBAX W
XUMHUUYeCcKol peakiuu. Tak, B dyacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00yYaromuMcsl MPEJOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3MUIHA,



riy0Xke TMOHATh HMCTOPUYECKOE W3MEHEHHe (QYHKIUI STOro 3akoHa — OT
o0o011aromiel 10 0OBACHSIONMIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax M NPUMEHEHHH, a TAaKK€ O XMMHYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKaHusi JjomnoyiHgercs B Kypcax 10 um 11 kiaccoB
AJIIEMEHTaMH COJIEP)KaHUsI, HMEIOIMIMMH KYJIbTYPOJOTUYECKUM W TPUKIIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMHU HayKaMH, PACKpBIBAIOT €€ pOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JESITEIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHSI K MPOLECCY
TBOpYECTBA B OOJACTH TEOPUM U MPAKTHUUECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WMH(GOpMAIUI0 U
OPUMEHATh €€ JUId TONOJIHEHUS 3HAaHUM, pELIEHUsT HWHTEIUIEKTYaJbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIEI0BATENbCKUX 3a/1a4. B 1emom coaepkanue yd4eOHOro
npeaMera «XHUMHsD»  JAHHOTO — YPOBHS  M3Y4YEHUS  OPUEHTHPOBAaHO  HA
(dopMupoBaHUE y OO0YyYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JUJISi TTOHUMAaHUS
bunocockux HAEH, TaKMX KaK: MAaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTAaBOM U
CTPOEHHEM, II03HABAEMOCTh IIPUPOJHBIX SBJICHHM IIyTEM OKCIIEPUMEHTA U
pelleHHs MPOTUBOPEUMH MEXAY HOBBIMM (akKTaMd U TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU 3KOJOTUYECKUX IpodIieM, a
TaKKe MpoOJeM cOepexeHUss IHEPrETUYECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B miaHe pemeHus 3anad  BOCHMTAHMS, pa3BUTUS W COLMAIM3alUN
oOyyarolmuxcs MNPUHATBIE NPOTpaMMON IO XUMHHM TMOJXOAbl K OINpPEAeSICHUIO
COJepKaHusl M TOCTPOCHUS TpeaMeTa IpeaycMaTpuBaioT  (OPMUPOBAHUE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUWA, UMEKOIIHMX 0a30BO€ 3HAayYeHUE I
pa3NUYHBIX BHJIOB JESATEIBHOCTU: pELIEHUs MpoOJieM, MOWCKa, aHaiu3a Hu
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITA MPAKTHYECKON
U HCCIIEN0BATENbCKOM JEATEIBbHOCTH, 3aHMMAIOIIEH BaXHOE MECTO B INO3HAHUU
XUMUH.

B npakTuke npenogaBaHHUs XMMHM Kak HAa YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaK U HAa YPOBHE CPEHET0 00I1ero 00pa3oBaHus, IIPU ONPEACICHUN
COJIEPKATEIIbHOM XAPAaKTEPUCTUKU 1eJIed W3y4YeHUs IpeIMETa HaIlpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO NpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
NeSATEIbHOCTH Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKM 3PEHUs TAaKOM MOAXOJ K OINPEACNICHUIO LieNied W3ydeHUs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHs TJIABHBIMHU LEJISIMU H3YyYEHHs MNpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 xi1.) sBusIFOTCS:

e (opMupoBaHme CcHCTEMBl XWMHUYECKMX 3HAHUA KaK BaKHEUIEH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBBIC MOHATHUS, (PYyH/IaMEHTAJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHUE W IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKHUX peaKIuil, HEOOXOAMMBIX [JIsi TMPUOOpETEeHUs
YMEHHUM OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOMIOAEHUEM U
OOBSICHEHMEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIIOJEHUEM  IMPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ atuMm, cozmepkaTesbHasi XapaKTepUCTUKA LeJIel U 3a/1a4 U3y4YeHUs
IpeaIMeTa B MPOrpaMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpellHEro obuiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbIIEH CcTENeHH OTHA€Tcsl  MPEeANOoYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COJIep)KaHusi OOy4yeHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHOW OpPraHU3aluy, BIAJACIOUIET0 HE
HAa0OpOM 3HaHMM, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TMOJIYYEHHS] 3HAHUU U NPUMEHEHUS UX B pealbHOU KU3HU
JUISl peIIEHUS TPaKTUYECKUX 3a/1ay.

B cBA3M C 3TUM Ipu M3Y4EHUU IpeaMeTa «XHMHS» JIOMUHHPYIOLIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, KaK:

ajanTamnus 00y4arolMXcsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(bopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIbBHOMY MPUHATHIO I'PaMOTHBIX
PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C BEIIECTBAMHU U MX
PUMEHEHUEM;

dbopMupoBaHHEe y OOYyYalOIIMXCSA  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHHE I Pa3IMYHBIX BHJIOB
NeATEeILHOCTH: PEIIeHHs MpobJieM, MOorcKa, aHaau3a U 00paboTKu MHGOpMAIIHH,
HEOOXOAUMBIX [UIsi MPUOOpPETEeHUs: OIbITa JeATEIbHOCTH, KOTOpas 3aHHUMAET
BAXHOE MECTO B T[O3HAHMM XHUMHHM, a TaKXke I OLUEHKH C MO3ULUl
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPUYECKHX
CrOCOOHOCTEN 00yYaromMXcsi: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C )KU3HEHHBIMH MTOTPEOHOCTSIMU, UCIIOJIH30BATh
COBpEMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH JIJIs TOUCKA M aHaju3a y4eOHOU u
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCSI ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTIOAATeILHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJIMMBbI, B YACTHOCTH, NPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE y OOydJaromuxcsa YOeKAEHHOCTH B T'yMaHHUCTHYECKOMN
HaIpPaBJICHHOCTH XUMHM, €€ BaXXHOW POJM B PEIICHUU TJ00AIBHBIX ITpoOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJHEHUS YHEPTETHUESCKUX PECYPCOB H
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3J0POBBIO, a TaKKe NMPHUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYEHHBIX 3HAHWM JUISI TPUHSTHS TPAMOTHBIX pEIIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B yueOHOM maHe cpeaHero oOmero o0pa3oBaHUsl MpeaMeT «XUMUS»
0a30BOTO YpOBHS BXOJHT B COCTaB MpEeAMETHOU 00sacT «EcTecTBeHHO-HAYYHBIC
IPEAMETBI».

OO6m1ee yncao 4acoB, OTBEAEHHBIX VIS U3yUYCHHS XUMUHM, HA 0230BOM ypOBHE
cpeaHero obiero odpazoBaHus, cocrabisieT 68 dacos: B 10 kiracce — 34 ygaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHMYecKOll XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUs CTPOEHUS OPTaHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE Mos10keHUsI. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKUX BemecTB. [omoJyorus, uU30Mepus. XUMUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[TpencraBienue o kinaccupukaluyd OpraHnyeckux BeuecTB. HomeHknarypa
OpPraHUYECKUX COEAMHEHUH (cucTeMaTtuyeckas) M TPUBUAIbHBIC Ha3BaHUS
BKHEHIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB U HMX MPEBPALICHUN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHMYeCKHX BEIIECTB M MaTepuajlaMud Ha HX
OCHOBE, MOJEIMPOBAaHUE MOJEKYJ] OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB 110 MIPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpoCTEeHIlINe MNPEACTABUTENN AaJKAHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuy 3aMelIeHUs M TOPEeHMs), HAXOXKIEHHE B MPUPOJE, NOJyuyeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKAN Psil. DTUIEH U MPOIUIIEH —
OpocTeilline NpPEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHYECKHE CBOWMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THApaTallUd, OKHUCICHUA U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u metwnOyranuen-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKHE CBOWCTBa (peakius nonumepusainuu). [lonmydeHne CUHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psijl. ALIETHIIEH
— TMpPOCTEHIINHA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (U3MUEeCKHe u
XUMHUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, pU3MUECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U TIpUMEHEHHE. 10yon:
cocmas,  cmpoenue,  Quauueckue U  Xumuyeckue  ceotcmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOLyYeHue u npumenerue. TOKCUYHOCTh



apeHoB. ['eHeTMYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MPUHAJIEKAIUMH K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTriaeBOAOPOAOB. I[IpupomHbIi ra3 W IONYyTHBIE
HedTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTu:
NEPETrOHKAa, KPEKHHI (TEPMHUYECKHM, KaTaJUTHYeCKui), mnuponus. IIpogykrsl
nepepaboTku He(TH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
O3HAaKOMJIEHHME C oO0pa3laMH IUIaCTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIUHU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOITYYEHHUE ITUJIEHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHeie 3amaumn.

Bbluncnenuss 1Mo ypaBHEHHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA WCXOIHOIO BEUIECTBA WJIM MPOAYKTA PEAKLMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIUN).

Kuciopoacoaepxanue opranndeckue coe{MHeHNs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TAaHON CTPOEHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeETajlJlaMH,
rajJjlor€HOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXKAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTIIMKOJIS.

deHo: CTPOCHHE MOJICKYJbl, (PU3NUEeCKHe U XUMHUUYECKHUE CBOMCTBA.
Toxcuunocth penota. [lpumenenne penona.

Anbaerugipl U kemouwvl. DOpMaNBIETHUN, aLETATIBICTUl. CTPOCHHUE,
¢usznyecKkue U XMMHUYECKHE CBOICTBa (peaklMHM OKHCIEHUS U BOCCTAHOBJICHUS,

KA4ECTBEHHbIE PEAKLIMN ), IOJYyUYEHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeeibHble KapOOHOBBIE KHUCIOThL. MypaBbuHas U
YKCYCHasi KUCJIOTBI: CTPOEHHUE, (PU3NUYECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oOuue AJig Kiacca KUCIOT, peakuus 3TepuduKanum), nojayuyeHue U NpUuMEHEHHUE.
CreapuHoBasi M OJICMHOBAsI KHUCIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Crnoxuple 3pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cinoxHbIX 3¢upoB. Kupsel. ['uaponus xxupos. [Ipumenenue xupoB. bruonsorudeckas
pOJIb )KUPOB.



YrneBompl:  cocTtaB, KiaccuduKamuUs — yriaeBoAoB  (MOHO-, [OU- W
nosivcaxapubl). ['oko3a — npocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcugom Menu(ll), okucieHue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIFOKO3bl), HAXOXKJEHHUE B NPHUPOAE, NPUMEHEHHE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHue Kpaxmaia U
Heunono3bl.  Pu3nueckue M XHMHYECKHME CBOMCTBA Kpaxmania (TUAPOJIU3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEBpallCHUM:
MpOBE/ICHNE, HAONIOJCHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAa4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCIEHHWE 3TaHOJIA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHA
cepedpa(l) u runpoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOIOM),
MPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnrle 3agaun.

Bbluncienuss 1mo ypaBHEHHMIO XHUMHMUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A3oTcoeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak am(pOTepHbIE Opranudeckue coequHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumab.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPMYHAs W TPETHUYHAs CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBpaIlCHUIl:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JAeHATypalus OEIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoOMOJIeKYJISIPHBIE COeIMHEHUSA

OCHOBHBIC TOHSITHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIMU, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALs U MOJTUKOHEH AL

OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUs BEIIECTB U WX MPEBPAIICHUI:
O3HAaKOMJIEHUE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.



Peannsanus MeXnpeaMeTHBIX CBSI3€U NPU U3YYEHUN OPTaHUYECKOW XHUMUH B
10 xjacce OCYMIECTBISACTCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX ECTECTBEHHO-
HAYYHBIX TOHSTUN, TaK U MOHSITHH, SBIAIOMIUXCSI CHUCTEMHBIMH JJISi OTICIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEeHHO-HAYYHbIE MOHATHUSA: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHs, aHaJIM3, CUHTE3, Kiaccu(uKaius, NepuoudyHOCTb, HAOII0IEHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duznka: wMaTepus, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJI0, O0O0BEM, arperaTHoe COCTOSHHE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kmerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTUBHbIE BemlecTBa (O€nKW, YTIEBOIbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: mNUILEBbIE MPOAYKThl, OCHOBBI pPALMOHAIBHOTO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE MperapaThl, MaTepHabl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUN dJJIeMEHT. ATOM. Snpo aroma, HW30TOIBL. OJNEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHns] 3JEKTPOHOB MO OpOUTaIsIM B aTroMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepnognuecknil 3akoH U Ileproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepruoauyeckoil CUCTEMBI
xumudeckux anemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYINaM H TEpPHOJAM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUJIbl XHUMHUYECKOW CBSI3U
(KkOBaJIeHTHasl HEMOJISIpHAs W MOJsIpHas, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa30BaHHsl KOBAJIEHTHOM XHMHYECKOW CBsI3W (OOMEHHBII M JOHOPHO-
aKuentopHsiil). BomopoaHas cBsA3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okuciieHrsa. IOHBI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJIIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbI KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPBL.
MaccoBast 1051 BEUIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknatypa
HEOPraHUYECKHX BEIIECTB. ['€HETMYEeCKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kriaccupukanuss XMMHUYECKHX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKOM XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPaHECHUA W MPEBPAILLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIUSX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HAa COCTOSHUE
xumudeckoro pasHosecus. [Ipunnumn Jle larense.

Onextponutnyeckas aucconuanus. CuinbHbIe U ciialdblie dekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBLHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEHIECTB M WX IPEBPALICHUN:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa XuMuueckux 3yeMentoB Jl[. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKeHNE TIEPOKCHIA
BOJIOpPOJA B IPUCYTCTBUU KATaIU3aTOPA, OIPEACICHUE CPEAbl PACTBOPOB BEILLIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, pEAKIUH HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOpoOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

Pacuérnrle 3agaun.

PacuéTtei 1O ypaBHEHMSAM XUMHUYECKHX PEAKUHK, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUETHI, PACUETBI C MCIIOJIB30BAHUEM IIOHATUSA «MacCOBast
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xummst

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuognueckoit  cucreme
xumuueckux sneMmeHToB J[. M. MenpaeneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIHMS HEMETALIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnoB B llepuoanueckon cucteMe XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS DJEKTPOHHBIX 000JIOYEK
aToMoB MeTa/ioB. O0mme ¢uzndeckue cBoiictBa MeTayyioB. CIUlaBbl METaJIOB.
DIIEKTPOXUMHUYECKUI PSJI HAPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIUX META/UIOB (HATPHUH, Kaluil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEIIECTB M HX MPEBpallCHUM:
HM3yYeHHE KOJUICKIIMU «MeTaibl M CIUIaBbl», OOpa3IllOB HEMETAJIOB, pEIIeHUE
AKCIEPUMEHTANBHBIX 3a/a4, HAONIOJEHWE M OIKCAHUE JEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIIPOKCHUJIA AIIOMUHUS C PACTBOPAMU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHbie 3amaun.

Pacuétpl mMaccel BellecTBa WM 00BbEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MacCce€ WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUM BELIECTB,
pacuéThl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, C€CITH OJTHO
W3 BEUIECTB UMEET IPUMECH.

XMMHUS ¥ )KH3Hb

Ponp xuMum B oOecrieyeHUM SKOJOTHYECKOM, YHEPreTUUECKON W IUIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIUHBL. [loHATHE O HAyYHBIX METOJaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHNH.

[IpencraBiennss 00 OOMUMX HAYYHBIX MPHUHIUIAX POMBIILICHHOTO
MOJIYYCHUS BaXKHEUIIIMX BEIIECTB.

YesoBEeK B MHUPE BEIIECTB W MAaTEPUANIOB: BaXHEHUIIHUE CTPOUTEIIBHbBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MAaTEpualbl, KpPAacKH, CTEKJIO, KepamuKa,
MaTepuanbl I SJIEKTPOHUKH, HAHOMATEpHUAJIbl, OPTraHUYECKUE U MUHEPAIbHBIC
yI00peHHUS.

XuMHus U 3J0pOBbE YEJIOBEKA: IMpaBWJa MCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO HCIIOIb30BaHUS MperapaToB OBITOBOM XHUMHUU
B TIOBCETHCBHOM KU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyUYCHUM  oOmer
HEOpraHn4eckoi XuMuM B 11 Kilacce oCyllecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX eCTECTBCHHO-HAYYHBIX TOHATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumore3a, 3aKoH,
TEOpHsS, aHallu3, CHHTE3, KIacCH(pUKAIUI, IEepUOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



du3uka: MaTepusi, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BELIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIE MOPOJIBI, TTOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYPCHIL.

TexHonorus: XuMUYecKasi MPOMBIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHILECBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpPEenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUasoB,
AJIIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeHEero oOmmero o0pa3oBaHusl (JIMYHOCTHBIM,
METanpeIMETHBIM M  TpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM IS
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM C CHUCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPETHEro
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMHCS POCCUUCKOW Tpa)KJaHCKOM HACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4Khe MOTHBAILIMU K 00YYEHUIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEHU
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU IE€IOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
1EIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHMS MpeaMera «XUMUsS» JIOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JESITEIHBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HaealaMd POCCUUCKOTO TPaKJAHCKOrO OOIecTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH Y  TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  TIpolieccam
CaMOTIO3HAHUS, CaMOpPa3BUTHS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOy4Jaronmxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS TpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA IO3HABATEILBHOM M MPAKTUYECKON JesSTeIbHOCTU
OOy4YaronIMXcs M0 peaju3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM UYHCIIE B
YacTH:

1) rpasaIaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEM,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IIPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJbHBIX 3a7ay, BBINOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYruX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBa)XEHUs K IPOIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOrO, YTO JOCTH)KCHHUS HAYKH €CTh pPE3yJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX 3KCHEPHUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XMMUYECKUMU SIBJICHUSIMU,
Y NIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHA 3THUX
MOCTYIIKOB;

4) ¢popMupPOBaHNS KYJIbTYPbI 3[I0POBBSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHMSI K COOCTBEHHOMY (DU3UUYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOtoIeHUss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIMIUX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) TPy10BOT0 BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4€OHO-HCCIIEJOBATEIbCKOMN
NeSATeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYruxX BHUAAX
NeSITENIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEUICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);



UHTEpeca K MPAaKTHYECKOMY M3YUYEHHIO MPOQPECCHI pa3IuyHOro pojia, B TOM
YKCJIE HA OCHOBE NPUMEHEHHMsI IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXEHUS K TPyHdy, JIOIAM TpyAa U pe3yJbTaTaM TPYAOBOW JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBUAYAJIBHONH TPaeKTOPHUH
oOpaszoBaHusi, Oynymield mpodeccuu U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 9K0JI0rH4eCKOro BOCIUTAHMS:

HKOJIOTUYECKU 1IE€JIECOOOPA3HOTO OTHOLIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHUMAaHUS TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX NPOOJIEM, BIIUSHHS
PKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUA JOCTHKEHUNW XUMHH IS
peLIeHUs BOIIPOCOB PALIMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

aKTUBHOTO HENPUATHS JEHWCTBHM, NPHUHOCAIIMX Bpel OKPYKAIOIIECH
NPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHUCTBUN U NPEIOTBPAILAT UX;

HAJIM4YHs Pa3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa TEeSATENBHOCTH HKOJIOTMYECKOU HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B II03HABATEJIBHONW, KOMMYHUKAaTHBHOW M COLIMAJIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTHUBOCTOSATH HUAECOJOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON MPAKTHKY;

NOHMMAaHUA cCleUM(UKH XUMUM KaK HayKd, OCO3HaHMs €€ poJid B
(GOpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3[aHUU LIEJIOCTHOTO
IpeACTaBIeHUs] 00 OKpPYXaloleM MHUpPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHH JUIS  COBPEMEHHOMU
LMBHJIM3AlMM: B €€ T'yMaHUCTUYECKOM HAIPaBIECHHOCTH M Ba)XHOM pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIIEHUHU TJI00ATBHBIX MPoOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, DHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKO ©0€30MacHOCTH, B Pa3BUTHUHM MEIUIMHBI, OOECIIEYCHUH YCIOBUN
YCIICIIHOTO TPpyJa M 3KOJOTHYECKHM KOMMOPTHOW KHU3HU KaXIOro UjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[IOHMMAaHUSA CYIIHOCTH METOOB
MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX HAYKaX, CMIOCOOHOCTH HCIOJIb30BAThH



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SIBJICHUH OKPY)KAIOIIEro Mupa u
MPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHS JIeJIaTh O0OCHOBAaHHBIC 3aKIIOYCHHS HA
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IENBI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO HCIIOJIb30BaTh XUMUYCCKHE 3HAHUS IS
pelIeHus mpooJieM B pealbHBIX )KU3HCHHBIX CUTYAIIHAX;

WHTEpeca K MIO3HAHUIO ¥ HCCIICIOBATEIbCKON eI TECIIBHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TPyJia B Pa3IMIHBIX cdepax MpodheCcCUOHATHLHON
NESTETLHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAFOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIC MOHATHUS, OTPaXKarolre
[EJOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHU(PUKY METOJIOB TMO3HAHUSA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, YHEPTHs, SBICHHE,
MpoIIecC, CUCTeMa, HayIHBIM (aKT, MPUHIIAII, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCalIbHBIC YUcOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIIXCs;
CIIOCOOHOCTh 00y4aroIuXCsl UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMU W  PETYJISTUBHBIMH
JICUCTBUSAMH.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU No3HaBaTeJIbHBIMH
JeHCTBUSIMM:

1) 6a30BbI€e JJOrHYecKHe AeiiCTBUSA:

CaMOCTOSITENIbHO  (OpMyNnUpOBaTh W aKTyaJU3WpoBaTh  MpoOJeMmy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpPENeNATh LEMu JEATCIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHUW MPUEMBI JIOTUUECKOTO MBIILUICHUS —
BBIJICISITh XapaKTEPHbIC MPU3HAKK MOHSITUM M yCTAaHABIMBATh UX B3aHMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (DAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBSA3M MEXIy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTHb JIOTMYECKHUE pPACCYXACHHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

IPUMEHATH B MPOLIECCE MMO3HAHUS, UCIOIb3yEMbIE B XUMUHM CUMBOJINYECKHE
(3HAKOBBIE) MOJIEH, TPEOOPA3OBBIBATH MOJIETIBbHBIE MTPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas (opMyna, ypaBHEHHUE XUMHUYECKOU
peakluMu — MpPU PEUIEHWH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
NPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIE0BATEILCKIE AeCTBHUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLnii;

(GopMyIMpOBaTh LIETN U 337a4d UCCIIEIOBaHUs, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BONPOCHI B KAuyeCTBE HHCTPYMEHTA
MO3HAHUA W OCHOBBI I (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS U TMPOBEIACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJaTh 3a XOJOM
npolecca, CaMOCTOSATEIbHO MPOrHO3MPOBATh €ro pe3ysbrar, (OopMyJInpOoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YIbTATOB UCCIIEIOBAHNUSA,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPAaKTUYECKHX 3a/lad, NPUMEHEHUIO pa3JInYHBIX
METO/I0B ITO3HAHMS.

3) padora ¢ undopmanmeii:

OPUEHTUPOBAThCS B PA3MYHBIX MCTOYHMKAX HHPoOpMauuu (HAy4dHO-
NOMYJSIpHAsl JIUTepaTypa XUMHUYECKOrO COJIEpXaHHs, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEUNBOCTD;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3TMYHbIE METOJBI MIPU MOUCKE U
orbope wuHbOpMaAIMU, HEOOXOAUMOM JUJIS BBIMOJHEHUS YYEOHBIX 3aja4
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh OMBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uHbopMaluu (cxembl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeACTBA Hpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpPEAMETHbIE ((du3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIONB30BaTh W  MPEOOpa3OBHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HaIJISJHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATHUBHBIMH J1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyJIHpPOBATb CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

BBICTYNIATh C NPE3EHTAUEN pe3yJbTaTOB IMO3HABATEIBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO UM COBMECTHO CO CBEPCTHUKAMH P BBITTOJIHEHUH
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaJU3alui yYeOHOro MpoeKkTa u (opMyIHpoBaTh BHIBOJbI
10 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBgJ1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBIATH CBOIO IO3HABATEIbHYIO
NeSTENIbHOCTD, Ompefensds e€ Iend W 3aJaud, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TpEIaraéMblii aJroput™M JACHUCTBUN Mpu
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATEeNbCKUX 3a7a4, BbhIOMpaTh HauboJliee
3¢ (}exTUBHBIN crnoco0 HMX peueHus ¢ YYETOM TMOJYYeHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIHUsX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIPHOCTH HAa OCHOBE CaMOaHaJIA3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KITIACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS»
OTpPaXKaroT:

chOPMUPOBAHHOCTh  TPEJACTABJICHUM O XUMHUYECKOHW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XUMHH B TO3HAHWM SIBIICHUM



npupoasl, B (QOPMUPOBAHWUU MBIIUICHUS W  KyJbTYPhl JMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOAMMOM 7Sl peIlIeHUs MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHUS (XMMHYECKHUH DJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€¢HHas), MOJib, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOAHBIM CKeNeT, (PYHKIMOHAIbHAS TPYIINA,
paauKan, U30MeEpUsi, H30MEPbI, TOMOJIOTUYECKHUIN PsAJl, TOMOJIOTH, YTIE€BOJOPOIBI,
KHUCJIOPOA M a30TCOJEpkKAIIUE COECAUHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHMUS,
JeXalmye B OCHOBE IIOHUMAaHMS IPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH H
0e30MacHOM HCIIOJIb30BAHUH BAXKHEWIIUX OPraHWYECKUX BEHIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHU BBIABISTH XapaKTEpPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJB30BATh COOTBETCTBYIOLIUE ITOHATHS IPU
OIMCAaHUU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJb30BATh XMUMHYECKYI0 CHMBOJIMKY JUISI
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMya OpraHMYEeCKHX BEIIECTB W ypPaBHEHUN XUMHYECKHUX PEaAKIUH,
M3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHWYECKUX BELIECTB AJISI WLIFOCTPALMUA HMX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAJIEKHOCTh W3YYEHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHID K ONPENEIEHHOMY
KJIacCy/Tpynmne COoelIWHEHUN (yriaeBOJOpOAbI, KHCIOpPOJA U a30TCOAEpIKalliue
COEMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS), JlaBaTb MM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a takxe NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHUSl OTAEJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPOMUJIEH, AalETHIICH,
ATWICHTJIMKOMb, TIHIEpUH, (HEeHod, (GopManbAeTul, areTalbIerua, MypaBbHHAS
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAs KACIIOTA, IVIFOKO34,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABl XUMHUYECKON CBS3M B
OpPraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH IIOJOKECHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa juist 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
bu3nueckue M XHMMUYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, 9TaH, JTHJICH, TPOINWJICH, alleTHJICH,
Oyraguen-1,3, merunOyramueH-1,3, OC€H30J, METaHOJ, ATAHOJ, STHJICHTJIHKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAsA W YKCYCHAasl KHUCJOTHI, IJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIHil C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Chlpbsd (HE(Th, NUPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX MEpepabOTKH U
MPaKTUIECKOE IPUMEHEHHE TIPOIYKTOB TIEpepabOTKH;

chOpPMHPOBAHHOCTh YMEHUU TPOBOJUTH BBIYMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOIO BEIIECTBA WIIU IMPOJYKTa
peakmuu IO W3BECTHBIM Macce, 00BhEMY, KONMMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

chOpMHPOBAHHOCTh YMEHHI BIIaJIETh CUCTEMON 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XHUMHHU MPU U3yUYCHUU BEILIECTB U
XUMHUYECKUX sIBJICHU (HaOJt0/IeHne, N3MEpPEHUe, SKCIIEPUMEHT, MOJICTUPOBAHUE),
WCITOJIP30BaTh CUCTEMHBIC XWMHYCCKHE 3HAHUSA [JI1 TPUHITHS PEIICHWA B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
PUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUia MOJIb30BAHUS XUMUYECKOM
MOCy/I0Ol U J1IabOpaTOPHBIM OOOpPYJAOBaHHMEM, a TaKXe IMpaBWiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH TI0 BBITOJTHCHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBIMIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTAaHUYECKHUX BEIECTB MPU HArPEeBaHUU, MOTyUYCHUE
STWJIICHA W W3YYCHHE €ro CBOMCTB, KayeCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHWHU, IBETHBbIC pPEaKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TMpu OOpamieHuu C
BCIIECTBAMH M JTAOOPATOPHBIM OOOPYJIOBAaHUEM, TWIPEJICTABIATH PE3YIbTAThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GopMyJIMPOBATH BEIBOIBI HA OCHOBE 3THUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH AaHAIM3UPOBATH XHUMHYECKYIO
uH(OpMAIMIO, TONYyYaeMyK0 U3 pa3HBIX HWCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  TpaBWIa  DKOJOTHYECKU
1EJeCO00pa3HOro TMOBENECHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IEJAX
COXpaHEHHUs] CBOETrO 3JI0POBBbSl W OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTb BO3JICUCTBHSI HA YKUBBIE OPraHU3MBI OIPEACIIEHHBIX OPTraHUYECKHUX
BeIlleCTB, MOoHMMAasi cMbica nokazarens [IJIK, moscHATh Ha mpuMepax CHoCOOBI
YMEHBIIICHUSI W TPEIOTBPAIICHHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUIS  CJIETIBIX M CJIa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cUCTeMy oOo3HadeHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmyi.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOHM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, POJU XHUMHU B TIO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBLHON IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHICCKUX 3a71a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO M IPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOW  XHMMHMYECKHUX  3HAHWUW, KOTopas  BKJIIOYAECT:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, Ss-, P-, -
AIICKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTb, CTENIEHb OKHUCJICHUS, XMMHUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJOPOAHAS ), KpUCTALTNYECKas peleTka,
TUMBl ~ XUMHUYECKUX  pPEaKIMi, pacTBOpP, DJICKTPOJIUTHI, HEDJICKTPOJIUTHI,
AJEKTPOJUTHYECKAsE JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peaKIMu, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON auccolmannu, nepuoandeckuit 3akon [[. M. Menpneneena,
3aKOH COXPaHEHHWsI MacChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBpAIlCHUs YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUHN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIlMe B OCHOBE IMOHMMAHHUS MPUUYMHHOCTH M
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (haKTOJIOTHYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YECHHUH U 0€30MacHOM MCIOJIb30BAHUM BaXKHEHIITUX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHMI BBISBJIATH XapaKTepHbIE MPU3HAKU TOHSATHM,
YCTaHaBJIMBATh UX B3aWMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHATUS IIPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMH HCIOJB30BaTh XHMHUYECKYIO CHMBOJMKY IS
coCTaBiI€HUs (OpMyJl BEUIECTB M YpPaBHEHUH XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIVIEKMCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHhEBAsA COJA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHU ONPEEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTaBa, BUJA XWMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASA) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBAa (aTOMHAs, MOJEKYJSpHas,
VMOHHAs!, METAJIJIMYECKAs1), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX
COCIUHCHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IPUHAIEKHOCTb
HEOPTraHWYECKHUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY KJacCy/TpyIe
COEJIMHEHU (TPOCTHIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPHIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa u AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mneprnonoB Ilepmogndeckon CHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opourtamm, «QHEPreTHYECKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUM
0 repuoAaM U rpynmam llepuoandeckon CHCTEMbI XUMAYECKUX AeMeHTOB [l. 1.
Menpeneena;

chOpMHPOBAHHOCT, ~YMEHUW  XapaKTepus3oBaTh (OMHCHIBaTH)  OOIIUE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3jIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCHU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHbIE U COKPAUIEHHBIE YPABHEHUS PEAKIIM HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKINH, TOITBEPKIAOIIIE
KAUeCTBEHHBI COCTaB pPa3IUYHBIX HEOPraHWYECKUX BELIECTB, pPACMO3HABATh
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpbiBaThb CYIIHOCTb  OKHUCIWUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakiMu OT Pa3aUYHbIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHWMHUYECKHE ITPOIIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHS C HUCIOJb30BaHUEM
MOHSATUSI «MaccoBas JIOJS BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMHUUYECKUX PEAKIUAX, MACChl BEIIECTBA WU 00BEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, TEIJIOBOr0 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIO/IaTh MPaBUIIA MOJIL30BAHUS XUMUUYECKOM
MoCcyIol U J1abOpaTOPHBIM O0OpPYAOBaHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHU C HMHCTPYKIMSIMU MO BBIMIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH TUTAHUPOBATH W  BBIMOJHATH XUMHUYECKUN
HKCIIEPUMEHT (pa3jioKEeHHUE MEePOKCHUIAa BOJOpPOAA B MPUCYTCTBUHU KaTalu3aTopa,
ONpEIENEeHUEe Cpeabl PacTBOPOB BEUIECTB C IOMOILNBIO YHHBEPCAIBHOIO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOM pEakiluH,
peakiuu MOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10
temam «Metauib»y U «HeMmeTaiibl»y) B COOTBETCTBUU C NpaBUJIAMU TEXHUKH
0e30MacHOCTH MPU OOPAILEHUU C BEUIECTBAMHU U JIaDOPAaTOPHBIM 000PYOBAHUEM,
MPEACTABIATh PE3YNbTaThl XMMHYECKOTO JKCIEpUMEHTa B (GOpME 3amucH
ypaBHEHUN COOTBETCTBYIONIUX PEaKIil u (HOpMyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIMU3UPOBATH XHUMHYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTux);



cOpMUPOBAHHOCTh ~ yYMEHHUW  COONIOATh  MpaBuja  HKOJIOTMYECKU
1EeJIecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISX
COXPaHEHHUsI CBOErO 3J0POBbS U OKPYKAIOIIEW NPUPOIHOM Cpelbl, OCO3HABATh
OIIACHOCTbH BO3JCHCTBUS HA )KUBBIE OPTraHU3MBI OIIPEAEIEHHBIX BELIECTB, TIOHUMAs
cmbicit nokazarenss IIJIK, moscHATP Ha mnpuMepax cHocoObl YMEHBLIEHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JIOCTYMHBIX METOAAX IMO3HAHUSA BELIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CIIETBIX M CJIa0OBUAALIMX OOYyYaroIUXCsS: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHy0 cucteMy oOo3HaueHui JI. Bpaiins g 3anucu XUMHYECKUX

dbopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasneie | IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypest
Pazgen 1. TeopeTuueckne 0OCHOBbI OPraHMYeCKO XUMHH
[Ipenmer oprannueckoii xumuu. Teopus
11 CTPOCHHUS OPTaHUYCCKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbIe YrIeBOAOPOABI — AIKAHBI 2
29 HenpenenbHble yriaeBoIOpOAbI: aTKEHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTndecKue yriaeBogopobl 2
24 [TpupoHBIE UICTOUHUKH YTIIEBOAOPOAOB U 3 1
ux nepepabdoTka
Wroro mo paznery 13
Pazgen 3. Kuciiopoacoaep:xkanue opraHudeckue coeiMHeHust
3.1 Cnuptsl. denon 3
3.2 Anbneruasl. KapOOHOBBIE KMCIIOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VYrneBoanl 3 1




Hroro mo pazneny 13
Pa3nen 4. A3oTcoaepikainiue OpranHnyecKkue coeTuHeHust

4.1 AMHUHBI. AMUHOKHACIOTEL benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMoJieKyJIsIpHBIE COeTUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KounyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoasnsie | IlpakTudeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aroMoB. [lepuoauueckuii 3aKkoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MeHneneena
12 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Utoro no pazneny 13
Pa3nen 2. Heopranmdyeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
93 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMUS B )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaubie | - Ipaxririeckue fll3y'leHI/Iﬂ 26;)1;1;0B3Te.11bﬂble
padoTsbI padoThI pecypest
1 IIpeamer oprann4ecko XUMuH, eé 1
BO3HHUKHOBEHHUE, Pa3BUTHUE U 3HAUCHUE
Teopus cTpoeHHs OpraHM4YECKUX
2 coenunenuit A. M. Bytiieposa, e€ 1
OCHOBHBIE T0JIOKEHUS
[IpencraBnenue o Knaccupukam
3 opraHuueckux seuiectB. Homenkiarypa 1
(cucremaTuyeckasi) U TpUBHAIbHbIC
Ha3BaHUS OPraHUUYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUHN PsijL
5 MeraH 1 3TaH — MpPOCTEUILINE 1
IIPEICTAaBUTENN aJTIKAaHOB
6 AJIKEeHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTuUiEH U NpONUIeH — MPOoCTeN e 1
MIPEICTaBUTENN aJTKEHOB
3 ITpakTruyeckas padota Ne 1. «Ilomyuenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBONCTBY
Anxamuensl. byranuen-1,3 u
9 MeTminoyraauen-1,3. [Torydenne 1

CUHTETUYECKOTO KaydyKa ¥ PE3NHBI




AJIKHMHEBIL: COCTaB M OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN PsijT. ATICTHIICH —
MPOCTEUILINN MTPECTABUTEND AIIKUHOB

1 Beraunciienus o ypaBHEHUIO XHMUYECKOM
peaxum

12 ApeHsbl: 6eH30:1 ¥ TOIY0J. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBsi3b YII€BOJIOPOIOB,
MPHUHAIIISKANINX K Pa3TMYHBIM KIaccam
[TpupogHbIE HICTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rasbl, He()Th M IPOAYKTHI €€ TIepepaboTKu
[TpupogHbIE HICTOYHUKH YTIIEBOIOPOJIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3el, HEPTh ¥ MIPOTYKTHI €€ mepepaboTKu

16 KonTponbHas padboTa 1mo pasaeny
«YTaeBogopoash»

17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJII ¥ 3TaHOJ. BoopoHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: ATUIICHTITNKOIb 1
TIUIEPUH

19 ®DeHo: CTpOeHNE MOJIEKYIBI, PU3NYECKUE
Y XHUMHYECKHE CBOMCTBA, TPUMECHEHUE

20 Anpaeruabl: GopMambaeTug U
areTanpaerua. AeToH

1 OAHOOCHOBHEIE TIPE/IENbHBIE KAPOOHOBBIE
KHUCIIOTHI: MypaBbUHAs M YKCYCHAsI

22 [Tpaktryeckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIOTBI»

CTeapI/IHOBaH " OJICMHOBAs KUCJIOTHI, KaK

23 MPEACTABUTEH BBICIINX KAPOOHOBBIX
KHCJIOT

24 MBpL1a Kak COJIM BBICHINX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiicTBIe
Crnosxuble 3¢upbl Kak MPOU3BOIHbIE

25 KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

%6 XKupsl: ruaponus, IpuMeHEeHHe,
OMoJIOTHYECcKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIus.

27 Bakueiimme npeacTaBuTeNy: Tit0K03a,
bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a Kkak IpupoIHbIe
TIOJTUMEPBI
Kontposnbnas pabota 1o pasaeny

29 «Kucnopoacoaepxarire opraHuIecKue
COCMHEHUS

30 AMUHBI: METUJIAMWH U aHWITAH
AMUHOKHUCIIOTHI Kak aM(OoTepHbIe

31 OpraHMYECKUEe COCTUHEHUS, UX
Ouosnorudeckoe 3HaueHue. [lenTusl

39 benku xak npupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCTMHECHUS

33 OCHOBHBIE ITOHSATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI

34 OCHOBHBIE METO/IBI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN.

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KoHTpoJsbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aToMOB

[Tepuonuueckuii 3akoH u Ilepuoauueckas
cucTeMa XuMHueckux aemenTos /1. U.
Memnzneneesa, X CBsI3b C COBPEMEHHOI
TEOPHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COSTUHEHUH 110
rpynmnam u nepuojam. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB .. Menieneena B
pa3BUTUU HAYKU

CTpOCHI/Ie BEIIIECTBA. X UMHYECKAs CBA3b, eé
BUBI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBAJCHTHOM CBS3H. BO,[[OpOI[HaH CBA3b

BasieHTHOCTB. DIEKTPOOTPHUIIATEIIBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHHS

IIonsatue o AUCHICPCHBIX CUCTCMAX.
HcTuHHBIE ¥ KOJIJIOUIHEIS PacTBOPBLI.
MaccoBas [0 BelllecTBa B pacTBOpPEC




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHMYEeCKUX coeAnHeHui. ['eneTnyeckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, PAa3INYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXPAHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U NPEBPAILECHUs PHEPTUH IIPU
XUMUYECKHUX PEAKLMIX

Cxkopoctb peakunu. OOpaTuMbIe peaKIuU.
XUMHUYECKOE PABHOBECHE

10

[TpakTuueckas pabota Ne 1. «Bnusiaue
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnexrponuTryueckas nucconnanus. [loasTue
0 BojiopoHOM nokasarene (pH) pactsopa.
Peakiuu nonnoro oomena. I'napomnms
OpTaHUYCCKUX U HCOPraHNYCCKHUX BCUICCTB

12

OKHUCITUTETbHO-BOCCTAHOBHUTEIILHBIE
peakuuu. [TonsTre 00 anekTponuze
pacIiaBoOB ¥ pacTBOPOB COJICH

13

KontponbHas paboTta 1o pasneny
((TCOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHUN»

14

Mertannsl, ux nonoxenue B [lepuoanueckoit
CUCTeMe XuMHU4eckux snemeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOSHHUS
atomoB. O01mue pu3nIecKue CBOMCTBa
METAaJIOB




15

CnnaBbl METAJUIOB. DJIEKTPOXUMUYECKUH Psit
HaNpsDKEHUH METaJlIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUM, KaJIui, KaJIbLIUA, MarHHUH,
ATIOMHUHHK ) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHNN

18

XuMHYeCKHE CBOMCTBA ITMHKA, JKeJIe3a M UX
COEIMHEHNN

19

[TpakTuueckas pabora Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Meramib"

20

HemeTamisl, UX MOJIOKEHHE B
Ilepronnueckoi cHCTEME XUMUYECKHUX
sneMeHToB . 1. Menaeneera u
OCOOEHHOCTH CTPOEHUS aTOMOB

21

dusnyeckue CBOMCTBA HEMETAJIOB.
AJI0TpONHS HEMETAJUIOB (Ha IpUMEPE
KHCIJIOpO/Jia, cepbl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
COEIMHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA YIJIEPOJa, KDEMHHUS U
UX COCOUHEHUU

25

[IpumeHeHne BaAXXKHENIIMX HEMETAIIIIOB U UX
COEUHEHNN

26

O0001eHne 1 cucTeMaTH3alys 3HaHUH 110




TeMme «HeMmeTamael». Belaucienus mo
YpaBHEHUSAM XUMHYCCKUX PEAKITUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTrueckas padbora Ne 3. «Pemenue

27 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemetasl"»
KonTtponbsHas paborta no remam «MeTauib»

28 u «Hemerammsiy/Beepoccuiickast 1
poBepoyHas padboTa

29 Heopranudeckue u OpraHn4ecKre KHCIOTHI. 1
Heopranunueckue u opranndeckiue OCHOBaHUS
AmMoTepHbIe HEOpraHUYECKHUEe U

30 OpraHuvecKre COeMHEHNs. | eHeTnueckast 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEILIECTB
Ponb xumuu B 06ecriedeHrH 3K0IOTUIECKOM,

31 SHEpPreTUYecKoi U MUILEeBOM 6e30MmacHOCTH, 1
Pa3sBUTHU MEJULINHBI
[TpencraBienus o0 OOIMX HAYUHBIX

32 MPUHIUITAX TPOMBIIIJICHHOTO TIOTYIeHUS 1
Ba)XHEHIIINX BEIECTB

33 YenoBek B MHUpE BELIECTB U MaTepHAaIOB

34 X¥MHUS ¥ 3J0pOBbE YeNIOBEKa

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET






