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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHOM MPOTpaMMBbl CpeHEro 00IIero oO0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX Opranuszanusax Poccuiickoit
Qdenepanuy, peaqu3yOUIMX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX ToJIOkeHU «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 1o 2025 rona» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OMpPEACICHUIO
oO1mielt cTpaTteruy 00y4eHusi, BOCIUTAHUS M Pa3BUTHS O0YUYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBUIIU
koHuenTyanbubie nonoxkeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IENeH,
collepKaHMs, Pe3yJbTaTOB OOy4deHUS W TpeOOBaHU K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reoOpazoBaTeIbHON OpraHU3aliM, SIBISIETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHT 3aBEpIIAIONIMM OSTallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyJIbTYPHI
YelioBeKa, a TakKe OJKOJOTHYECKM OOOCHOBAHHOTO OTHONIICHHS K CBOEMY
3M0POBBI0 M TpPHUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
oOydJaromuxcs Ha ypOBHE cpejHero odmero oOpa3oBaHUs CPeACTBAMH y4€OHOTO
npeaMera «XuUMHsA», COJIEpKaHUE M IMOCTPOEHHE KOTOPOro OIpPENESeHbl B
nporpaMMe MO XUMHHM C Y4ETOM CHEIM(PUKHA HAyKd XUMHUH, €€ 3HaueHUus B
MO3HAHUM TPUPOABI U B MaTepUaIbHOW >XKU3HU OOIIECTBa, a TaKXke C Y4ETOM
o0mMX 1eaeil M NPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KakK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UIPaeT OCOOyO poib B
COBPEMEHHOW IUBUJIM3AINH, B CO3JJaHUHA HOBOW 0a3bl MaTEPHAIBHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHHE PALMOHAIBHOIO HAYYHOI'O MBILIJIEHUS,
B CO3JIaHUE LEJOCTHOI'0 MPEJCTABICHUs 00 OKPY’)KaloIleM MHUpPE KaK O €IMHCTBE
IPUPOJBI U YEJNOBEKa, KOTOpoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHMMAaHUS
BEILLIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEI0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTalia
HEOTHEMJIEMOHN YaCTbI0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBHEM YCIEUITHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HaykKa BBICOKMX TEXHOJIOTMM HaNpaBiI€HA Ha pEIICHUE
I00ambHBIX MPOOJEM YCTOMYMBOIO PpAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30MacHOCTH U OXPaHbI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmUMM UEISIMH W MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsi  BBIPAaOOTKM  MHUPOBO33PEHUYECCKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B OJKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmEas ¥ HEOpPraHUYeCcKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npenMera 00ecreyuBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJIXO0Ja K U3Y4YeHHI0 y4eOHOro wmarepuaia M OOyCIIOBIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeNe’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXK€ Ha YPOBHE CTEPEOXMMUYECKUX M AJIEKTPOHHBIX
NpeICTaBleHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce oOpraHnyeckod XUMHUM IIOJYy4arOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYAIBLHBIE
MPEICTABICHUS O XMMHUYECKON CBS3H, KIaCCU(UKAIMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

Ilog HOBBIM yrjioM 3peHus B IMpeaMere «XHUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3Y4YEHHBII Ha YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUs
TEOPETUYECKUNA MaTepras U (HAKTOJOTHUECKHE CBEACHHS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOy4YarolmuMCsl TPEIOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJ0JIOTHYECKUX TMO3UIUH,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEHIIHWX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XMMUYECKHUX PEAKLUMSIX, UX CYUHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJICPKAHUS, HUMEIIMHUMH KYyJIbTYpOJIOTHYECKUI W MPUKIAIHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHMMAHHUIO B3aUMOCBSI3U XUMHH C
OPYTMMH HayKaMH, PACKpBIBAIOT €€ pPOJIb B II03HABATEIBHONW U IPAKTUYECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0yiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HMH(POPMALUIO U
OpUMEHSATh €€ M TONOJHEHUs 3HAHWM, peuleHUus HWHTEeIJIEKTYalbHbIX |
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enoM copepkanue yueOHOTo
npeamera  «XUMHS» ~ JTaHHOTO  YPOBHSA  HM3YyYE€HUS  OPUEHTHPOBAHO  Ha
dopMupoBaHue y 0O0y4YaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMAHMUS
¢unocopckux HAEH, TaKMX KaK: MaTepHalbHOE €IMHCTBO HEOPTaHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPHUPOJHBIX SIBICHHN MyTEM OKCHEPUMEHTAa H
pEelIeHHs] TMPOTUBOPEYMI MEXIy HOBBIMH (akTaMH H  TEOPETUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MpobdIieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JJaHUSI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmane pemeHus 3agay  BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALMU
oOydJarmuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU MOAXOAbl K OIpPEIeSICHUIO
colepKaHUsl M TOCTPOCHHUS TMpeAMeTa MpeaycMaTpuBaloT (HOpMUpPOBaHHE
YHUBEPCAJIBHBIX ~ YYEOHBIX JIEUCTBHI, HMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3sIUYHBIX BHJIOB JICSITEIIBHOCTH: pEIICHUS MpoOsieM, TIOWCKA, aHalu3a u
00paboTku MHGOPMAIIHH, HEOOXOUMBIX I IPUOOPETEHUS OIbITa MTPAKTUIECKOMN
U HCCIIEOBATENIbCKON AEATENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUHU
XUMUHU.

B npakTuke npenogaBaHHs XUMHUM KakK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 001Iero o0pa3oBaHus, IpU ONpPEaCICHUN
COJIepKATEeJIbHOM XapaKTEpUCTUKHM LeJIed H3Yy4eHUs NIpeIMeTa HalpaBICHUEM
MIEPBOCTENICHHONW 3HAYMMOCTH TPAJAMIMOHHO NPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak 00JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOI K OINPEICICHUIO LENEH H3YyUYEHUsS
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO NaHHOW TOYKE 3pEHHs TJIABHBIMM LEISAMHM HU3YyYECHHUS IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) SIBISIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (PyHIaMEHTalIbHbIE 3aKOHBl M TEOPUH XUMHH,
OCBOCHUE S3bIKA HAYKH, YCBOCHHE W IOHMMAHHE CYIIHOCTH JIOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOoOXOIUMBIX IS MpPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHX SIBICHUH,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATENBHOCTHU, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSICHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIIOJICHUEM TMpPaBUII
6e30macHOro 0OpaIleHus C BEIECTBAMH.

Hapsny ¢ atum, conepkartenpHas XapakTepUCTHKA LIEJIEN U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XUMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. CerogHsi B
NpernojaBaHid  XUMHUM B OOJbIIEH  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alliM, BIIAJICIONIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIoco0aMH H
YMEHMSIMHM aKTUBHOI'O IOJYYEHHUs] 3HAHUM U NPUMEHEHUs UX B PEAJIbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBa3u ¢ aTMM npu u3ydeHUM npeaMera «XHUMUsS» JOMUHHPYOLIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4arouuxcsi K yCIOBUAM JUHAMHYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHnl B KOHKPETHBIX KU3HEHHBIX CUTYALHsX, CBSI3aHHBIX C BEIECTBAMU U HUX
IIPUMEHEHHEM,;

GopmupoBaHue 'y O0O0y4aroIIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIS paA3IMYHBIX BHJIOB
AESITEeNbHOCTU: pEelIeHus Mpo0iieM, MOUCKa, aHalu3a U 00paboTKu MHQOpMAIHH,
HEOOXOAMMBIX JJii NPUOOPETeHUs OIbITa JACSITEIbHOCTH, KOTOpas 3aHHMAaeT
BA)XHOE MECTO B IIO3HAHMM XUMHHM, a TaKXKe [JJi OLEHKH C IO3ULHU
9KOJIOTMYECKON O€30MacCHOCTM XapakTepa BIMSHUSA BEUIECTB M XHMHUYECKHX
IIPOLIECCOB HA OPTaHMW3M YEJI0BEKA U IIPUPOIHYIO CPENyY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYyalbHBIX U TBOPUECKUX
CIOCOOHOCTEN 00YYarOIIMXCS: CIOCOOHOCTH CaMOCTOSTENBHO NPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHM JIJIsl TIOMCKAa U aHallu3a Y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U Pa3BUTHE Yy 0OYUAIOIIUXCS ACCOIIMATUBHOIO U JIOTUYECKOTO
MBIIIUICHUS, HA0MI01aTeIbHOCTU, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU U TPOBEACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarmmxcs YyOeXKIEHHOCTU B T'yYMaHHCTHYECKOM
HAIPaBJIEHHOCTU XUMUHU, €€ Ba)XXHOW POJU B PEIICHUHM TJI00aIbHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTIONB30BAHUSI, TTOTIOJIHEHHS YHEPTEeTUYECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJMMOCTH OEpPEKHOIO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKkKe NPHOOPETEHMs OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW JJISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpemHero ooOIero oOpa3oBaHUS TPEAMET «XUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHBIC
PEIMETHD».

OO61iee 4nciIo 4acoB, OTBEAEHHBIX JIJIsl U3yYEHUS] XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KJJACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMMHU

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuil A. M. Bytieposa, e€ ocHOBHbIE noJI0KeHUs. CTpYKTYpHBIE (OPMYJIbI
OpraHWYecKMX BewecTB. loMonorus, wu3zoMepusa. XuMHUYecKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYecKUX COEJUHEHUM (cUcTeMaTHyecKkas) W TpHUBHAJIbHbIE Ha3BAHMS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHMS BEUIECTB W HUX MPEBpPALICHUN:
O3HaKOMJIEHHE C O0pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJI OpPraHUYECKUX BEUIECTB, HAOJIOJECHUE U
ONMMCAHUE AEMOHCTPAIIMOHHBIX OMBITOB M0 MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKUEe W XHMHUYECKHE CBOWCTBA
(peakuuu 3aMEUIEHUsT W TOPEHHSs), HAXO0XKJAEHUE B IMPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKEHOB: (PU3UYECKUE W XHMHYECKHE CBOMCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAllMM, OKHUCICHHS H
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHM psii. ALIETHIECH
— MPOCTEMIINK NPEICTAaBUTENb AQJIKHMHOB: COCTaB, CTPOCHHE, (PU3UUECKUE WU
XUMUYECKHE CBOMCTBA (peaklUu THAPUPOBAHHUSI, TaJOTCHUPOBAHUS, THApPATAIINH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMCTBa
(peakuuy raJoreHMpOBaHUsS U HUTPOBAHUSA), MMOIYYEHUE U NPUMEHEHUE. 101you:
cocmas, cmpoenue, uzuueckue U  XuMmudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumenerue. TOKCUIHOCTH



apeHOB. ['eHeTMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHUKM YriIeBOAOPOAOB. IIpupoaHbIii ra3 U NOMYTHBIE
He(dTanble Ta3pl. Hedth um e€ mpoucxoxaenue. Crnocodbl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaquTH4yecKuil), nupoiau3. [IpoayKkTsi
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbI!
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPAICHUM:
O3HAKOMJIEHHME C o0Opa3liaMu IUIacCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLUH
«Hedpte» u  «Yroap», MOAETUPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIoreHONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ATHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaumn.

Boruncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIIUM MO U3BECTHHIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoacoaepsxkammue opranudeckue coeIUHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOJN U 3TaHOJ: CTPOECHHUE,
¢uznueckre M XUMHYECKHE CBOWCTBA (PEAaKIMU C aKTHUBHBIMH METaJUIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHEe. BoooponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAaHOJIA U 3TAaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHble  CHHUPTHL. JTWUJEHIVIMKOJAb W TJHULEPHUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHE U XHUMHUYCCKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue gpenona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOWCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), OTyYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeaeibHbie KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHAsi KHCIIOTBI: CTpOCHHE, (PU3MUECKHE M XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /I Kjacca KUCJIOT, peakius dTepuuKaiim), morydyeHue U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHMCJIOTHl KaK MPEJICTaBUTENM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
cnoxHBIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenne xxupoB. buonorunaeckas
POJIb JKUPOB.



VYrneBogel: coctaB, KilaccuUKalMs ~ yrieBojoB  (MOHO-, OU- U
noyiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHMS BELIECTB W HUX IPEBPALICHUN:
npoBeJieHne, HaOJII0JIEHHEe W ONMHMCAHME JEMOHCTPALIMOHHBIX OMBITOB: TOpPEHHE
CIIUPTOB, KAaYECTBEHHbIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJa
okcuaoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJEHCTBUE TJIMIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PAacCTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemau(ll), BzammomercTBHE Kpaxmayia C HOJOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrle 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHu4ecKue COeAMHEHNU.

AMUHOKHCIIOTBI Kak amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XUMUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpumMepe riuiuHa). buonornueckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoaHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepsuuHas,
BTOPUYHAs M TpPETUYHAs CTPYKTypa O€IKoB. XUMHUYECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAIBHBIE METOABl HM3YYEHHsI BEIIECTB M WX IPEBPALLCHHMN:
HaOJII0/ICHNE U ONHCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OeJIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKYJISIPHBIEC COCAUHEHHUSA

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHBIE METObl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIUS.

OKCHEpUMEHTAJIbHBIE METOABbl HM3YyYEHHsI BEIIECTB M WX IPEBPALLECHHN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXIpeIMETHBIX CBIA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 kmacce OCYLIECTBISETCS YEpe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX NOHATHH, TaK W TOHATHM, SBIAIOLNIUXCS CUCTEMHBIMHU IS OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiacCU(UKaIMs, MEePUOJAUIYHOCTh, HAOIIOJCHUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

®usuka: MaTtepus, DJHEPrUs, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEILECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIECTBA, (M3MUECKHUE BEJIMUMUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypcehl.

TexHONMorHs: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO NHUTAHUA,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE IpENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKHX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHNYECKAA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEHT. AToM. Sapo aromMa, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeleNieHUsl AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIOXKHBIX BEIIECTB IO TPYINaM H TEPHOJaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHABI XHMHYECKON CBSI3U
(koBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOE€HHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o aucnepcHbIX cucremax. VICTUHHBIE W KOJUIOWHBIE PACTBOPHIL
MaccoBas 10Jis1 BEIIECTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxkmnartypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss  XMMUYECKHMX — peakiuil B
HEOPraHWYECKON M OpPraHMYECKOM XUMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas nucconuanus. CUibHBIC U ciadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKuCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEPUMEHTAIBHBIE METOJIbl W3YYEHHUS BEIIECTB M MX IMPEBPAICHUN:
neMoHcTpanus Taonwui «llepuoandeckas cucremMa XuMUUeckux 3nemeHToB JI. .
MeHnneneeBay, H3y4eHHE MOJEled KPHUCTAJUIMUYECKUX PEHIETOK, HAOIIOJACHUE U
OmHCaHue JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3jlokKeHHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaJIU3aTopa, ONMPEAEICHUE CPelibl PAaCTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOPA, PEAKIMU HMOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue paznmnyHbIX (PaKTOPOB Ha CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérnurnie 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakluid, B TOM YHUCJE
TEPMOXMMHUYECKUE PACUEThl, PacU€Thbl C HCIOJb30BAHUEM TMOHATHUA «MaccoBas
JIOJISL BEILIECTBAY.

Heopranunyeckasi xumus

Hemeramnel. Ilomoxkenme HemeraiuioB B Ilepuoauyeckon  cucteme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONUsS HEMETauloB (Ha mpuMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrieponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHne Ba)XKHENIINX HEMETAJIOB U UX COCIMHEHU .



Meramisl. Ilonoxxenue meramnoB B llepuoguueckonl cucreMe XUMHUYECKUX
sanemeHTtoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHS JIEKTPOHHBIX 000JIOUEK
aToMOB MetayuioB. O0mue gusnyeckue cBoicTBa MeTamioB. CIiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIIUX METAUIOB (HATPUM, KaJlUuid, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHMSl BEIIECTB WU HUX IPEBpAILCHUN:
U3y4YeHHE KOJIEKIMH «MeTamibl U CIUIaBbl», O00pa3loB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/a4, HAOJIOJEHUE M ONHMCAHHME JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHA ATIOMUHUS C PACTBOPAMHU
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

Pacuétnrle 3amaun.

PacuéTthl mMacchl BemecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIIU OJHO
U3 BELIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHHUSL.

XuMHUs W 3J0pOBbE YEIIOBEKA: IMPABUJIA HKCHOJIB30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIb30BAaHUS TMPEMapaTOB OBITOBON XUMUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydYeHWH OOmed u
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYyYHBIX TOHSATHH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKalus, TM[EepUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHHE.



dusnka: mMaTepusi, SJHEPTrHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PATHOAKTHBHOCTh, MOJICKYJIa, SHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3WUYCCKUE BEIMYUHBI M AUHUIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaAbI, TOPHBIC TOPOJIBI, TIOJE3HBIE MCKOITaeMbIe, TOTLIMBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIUICHHOCTh, METALTYpPIrHsi, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTCPHAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTb,  MPOHU3BOJICTBO
KOCMETHYECKHUX TMPErapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
AJICKTPOHHAS MMPOMBINIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM cpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM TMOIXOIO0M B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS NpeaMera «XUMHUs» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIeNICH UIO;

HAJIM4YMEe MOTHUBAIIMU K O0YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaroIIMXCsl PYKOBOJCTBOBAaTHCA B CBOEH
NESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, NPUCYIIMMH LEJOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPaX]TAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHUMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JeATEIBbHOCTH
00yJaroUMXcs Mo peain3alluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaaaHCKOT0 BOCIUTAHMS

OCO3HAaHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITEIBHOCTH TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATENbHBIX 3aJ/1ay, BHIIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIecCY TBOpUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTMIXKEHUS HAYKU €CTh pe3yJIbTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W IMI03HABaTEJIbHBIX MOTHMBOB B IMOJYyYCHUH U TOCIEAYIOIIEM
aHanu3e uH(OpMaIMK O TEPETOBLIX JOCTHKEHHUSX COBPEMEHHON OTECYECTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBE/ICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPabHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE IMOCJIEICTBUM 3TUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 3/I0POBbSI:

NOHMMAaHMUS IIEHHOCTEW 370pOoBOr0 MW 0Oe3omacHOro obpasza JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IMacHOr0 OOpalleHus ¢ BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHAUMBUAYAJbHOIO U  KOJUJIEKTUBHOI'O
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYCK (YMOTpeOIeHuUs
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCTIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3muyHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyHAY, JIOASM TpyJa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYaJbHOW TpaeKTOpUU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) IKOJIOrH4eCKOro BOCIUTAHMS

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUSI K MPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIOOATBHOTO XapaKTepa JKOJOTHMYECKUX MpoOJieM, BIHMSHUSA
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX BpEIl OKpYKarolen
IPUPOJTHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO IKOJIOTMYECKOTO MBIIIUICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa JeSITeTbHOCTH HKOJIOTUYECKOM HaIpPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATENbHON, KOMMYHUKATHUBHON M COIMAIIbLHOU
NPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTHUBOCTOATH HEOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHUS CHeuMDUKU XUMUM Kak HayKd, OCO3HaHHS €€ polud B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYXKAIOIIEeM MHUPE KaKk O €IWHCTBE MPUPOJIBI U YETOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH H pEIIeHHH TPOOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU 1T COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W BaXXHOW pOJIH B
CO3/JaHUM HOBOW 0a3bl MaTEpHUAIbHOW KYJIbTYpPbl, PEHIEHUU I100aNbHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MUILEBOM U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, OOECIEUYEHUH YCIOBUMN
VCHEIIHOTO TPyla H OSKOJOTUYECKA KOMQPOPTHOW JKU3HU KAXKIOTO UIEHA
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMAaHUSA CYIIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHHUS J1eJ1aTh 0OOCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOUIMXCS JaHHBIX C LENbI0 IOJy4YEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpeca K MO3HAHUIO U UCCIIEJOBATEIBCKOM IEATENBHOCTH;

FOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HaHUN MO XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyZa B pa3iMuHBIX cepax npodeccrnoHaTIbHOM
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (1)0pMI/Ip0BaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (Me}KHpCJIMeTHBIG) 06III€Hay‘{HI)IC MMOHATHA, OTPAXKAIOIIHUC
OCJIOCTHOCTD HaquOﬁ KapTWHbBlI MHUpAa U CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCUICCTBO, SHEPIrusiA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘l€6HLIe I[CﬁCTBHSI (HOSH&B&TGJ’IBHH@, KOMMYHHUKATHBHBIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHE 3HAHUS W YHUBEpPCAJIbHBIC y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yJIbTaThl OTPAXAKT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEHUCTBUSIMH:

1) 6a30Bble JIoTHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (popMyIHMpoBaTh W aKTyalM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEH JEITEIbHOCTH, 3ajaBas IapamMeTpbl W KPHUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIOJIL30BATh MPU OCBOCHUHU 3HAHWN MPHUEMBI JIOTUUECKOTO MBIILJICHUS —
BBIICJISITh XApAKTEPHBIC MPU3HAKU MOHATHUHW W YCTAaHABIWBATH UX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU A KIacCHU(UKAIUU BEIIECTB H
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, 10
AQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOACIIBHBIC TPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas (opMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TMpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHMSI BEIIECTB MU XUMHUUYECKUX
peaxkuuu;

dbopMynHpOBaTh LIETU U 33]]a4l UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUMH;

BJAJETh HABBIKAMU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W IMPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ynbTar, (popmynupoBaTh
0000111eHNS ¥ BBIBOJIBI OTHOCUTEIHFHO JOCTOBEPHOCTU PE3YyIbTATOB UCCIIECIOBAHNUSA,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OIBIT YYCHUYECKOM HCCICAOBATEIBCKOM HM  IPOCKTHOMU
JESTENBHOCTH, TPOSBISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IndHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmamnueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX WHMOpManuu (HAy4IHO-
MONYJISIpHAsT JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMs, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCTB;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OIBIT MCIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMY  MPEJCTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBA mpu padbore cC
XAMHYECKOW HMH(POPMAIMEH: TPUMEHATh MEXKIPEAMETHBIC ((DHU3UYeCKue W
MaTeMaTHYECKHE) 3HAaKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBa
HaTJISTHOCTH.

OByajieHre YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMHY 1€HCTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAae€MOM TeMbl B XOJ€ Auanora u/miu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyJIHpPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMECH pe3yJbTaTOB IMO3HABATEIbHOU JEATEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSTEILHO HJIM COBMECTHO CO CBEPCTHHKAMHU TP BITIOJHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS TMO3MUIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAJIbLHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IIpeJylaraéMblii  alllTOpUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCJEJAOBATEIbCKUX 3a/ad, BBIOMpATh Haunboiee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ YYETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEILHOCTH Ha OCHOBE CaMOaHalli3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUA Kypca «OpraHuueckas XUMHS»
OTPaXaroT:

c(hopMHpPOBAHHOCTh, ~ MPEACTABICHUM O XUMHYECKOM  COCTABJISIONICH
€CTECTBEHHO-HAYyYHOW KAapTHUHBI MHpa, pPOJIM XHMHUU B TIO3HAHWM SIBICHUMN



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS U KYJBTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM /I pellIeHUs] TPAKTUUECKUX 3a]a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPHUPOTHOMU
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUUYECKUW DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJIHBIN CKeleT, (QyHKIMOHAJIbHAS TpyIIa,
paguKall, U30Mepusi, H30MEPhbl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIEBOJOPOIHI,
KHACJIOPOJ W a30TCoJiepKalllie COEIMHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUNM SI3BIK XHUMHHU; MHUPOBO33PEHUECCKUE 3HAHUSA,
JeXalue B OCHOBE TMOHUMAHUS NPHUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (DAKTONOrMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCTOJb30BAaHUM BAXKHEHUIIUX OPraHUYECKHX BEIIECTB B OBITY H
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE MNPU3HAKU TOHSATHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BATh COOTBETCTBYIOIIHNE TMOHSATUS MPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUH HCIOJIH30BATh XMUMHUYECKYH) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB MW YpPaBHEHUH XMMHYECKUX  pPEaKIIuil,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAJIC)KHOCTh H3YYECHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HMX COCTaBy M CTPOCHUIO K ONpeaeiaEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTJIeBOJOPOABI, KHUCIOPOA U a30TCOJEpIKAIINe
COEIMHEHUsA, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS), JaBaTb KM Ha3BaHUSA IO
cucremarnueckoi HomeHknatype (IUPAC), a Ttaxke NpuBOIUTH TpUBUAIbHbBIC
Ha3BaHUSI OTAEJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH, AlEeTHIICH,
STWJICHTINKONb, TAHUIECPUH, (HEeHOd, (opMaabAeTUll, aleTaNbICTH, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJI0Ta, CTEApUHOBAsl KUCJIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJOKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa aist 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OpMHPOBAaHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB,  CTPOCHHE,
¢u3znueckre M XUMUYECKHME CBOMCTBA THUIHMYHBIX MPEACTABUTENICH PazIUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, ATWIECH, NPOINUJIEH, alleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, JTUJICHIJIUKOJb,
IJIMLEPUH, (EHOJI, aleTalbJerujl, MypaBblUHas M YKCYCHash KHCIOTBHI, TJIIOKO3a,
Kpaxmall, IeJUTI0103a, AMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATh T€HETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUid C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh UCTOYHUKH YTIE€BOAOPOIHOTO
Colpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU H
PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAHUNH 00 OCHOBHBIX
METOJIax HAYYHOTO MO3HAHUS, UCIOJIb3YyEMbIX B XUMUU MPU U3YUYEHUH BEILECTB U
XUMHYECKUX sBJICHUN (HaOo/IeHrne, N3MepeHune, SKCIEPUMEHT, MOACIUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS TPUHATUS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIb30BAHUS XUMHYECKOM
OCyJIOH W Ja00paTOpHBIM OOOpYy/IOBaHWEM, a TaKKe IpaBuja oOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBHITOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

cOpMUPOBAHHOCTh YMEHHMI IJIAHUPOBATh M BBIIOJHATh XUMHUYECKUN
HKCIEPUMEHT (MPEBpAIICHNs OPraHUYECKUX BEUIECTB PU HArPEeBaHUU, MOTYUYCHHE
STWIEHa M W3YYEHHE €ro CBOMCTB, KAauye€CTBEHHBIC PEAKIHH OPraHHYECKHX
BEIIECTB, JCHATypalus OENKOB MpU HarpeBaHUM, LBETHBIE PEAKIMH OENKOB) B
COOTBETCTBMM C MpaBUJIaMU TEXHUKM O€30MIaCHOCTH NpHU OOpalEHUu C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYAOBAHHMEM, MPEACTABIATH PE3yJIbTaThl
XUMHYECKOr0 JKCIIEpUMEHTa B (OpME 3amuCH ypaBHEHHIl COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3yJbTaTOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIN3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, MOJy4aeMyK U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
undopmanuu, UHTEepHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  COONIOJATh  MpaBWIa  JKOJOTHYECKU
1€JeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbSl M OKPYKAIOIIEW MPUPOIHON Cpelibl, OCO3HABATh
OMACHOCTh BO3JEHUCTBHUS HA KUBbIE OPraHU3Mbl OIpPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS KX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl 0Oy4YaroIIMUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJax IMO3HAaHUS BEUIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarOUIMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XHUMHYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUUW B TIO3HAHWUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHUU MBIIUICHHS U KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MPAKTHYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE MOHATHS (XUMHUYECKHI 3JEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OpPOWTANIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSIPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KpUCTAIIINUECKas PEIIETKa,
TANBl ~ XUMHWYECKUX  pPEAKIWi, PpPaCTBOpP, BJCKTPOIUTHI, HEDIJICKTPOJIHTHI,
BJICKTPOJIUTHYECKAs] JUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBUTEIH, CKOPOCTH
XUMHUYECKOW peakIMu, XUMHYECKOE DPABHOBECHUE), TEOPUM U 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALCHUS YHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XHUMHH,
MHUPOBO33PCHYECKHUE 3HAHHWS, JIEKAIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTUA H
CUCTEMHOCTH XHMHMYCCKUX SBIICHHM, (PAKTOJOTHYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAHUH BAXHEHIITUX HEOPTaHUIECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHUW BBISBIATH XapaKTEPHbIE MPU3HAKU MOHSATHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUS INPHU
ONMCAHUN HEOPTAHUYECKHUX BEIIECTB U UX NIPEBPALICHU;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJUKY IS
cocTtaBlieHUs (GOpMyd BEUIECTB M  YpPaBHEHUHW  XHMHYECKHX  PpEaKIHi,
cuctematnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHakK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OIpPEAeNATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COECIMHEHUSAX PA3JIMYHOIO COCTABA, BHUJI XUMHYECKOU
CBs3M (KOBaJ€HTHAasi, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASA) B COCIUHEHUSAX, TUI
KPUCTAINTMYECKON PpEIIETKH KOHKPETHOIO BelllecTBa (aTOMHasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHaBIINBATh MPUHAJIEAKHOCTD
HEOpPraHMYECKUX BEIECTB IO HMX COCTaBy K ONpENeNEHHOMY Kiaccy/rpymme
COEIMHEHUM (TMPOCThIE BEIIECTBA — METAJUIbl U HEMETAJIbl, OKCUIbI, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
W. MeHnneneeBa U IEeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuonoB Ileprogudyeckoil CHCTEMBI
xuMuueckux sjiaemeHtoB JI. M. MennesneeBa, HCIONb3ysA HOHATHS «s-, P-, d-
AJIEKTPOHHBIE opouTaNY, «QHEPTreTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB XMMHUYECKHUX DJIIEMEHTOB M UX COCAUHECHUI
0 MepUoJIaM U rpynmam [lepruoanyeckor CuCTEMbl XUMUYECKHX 351eMEeHTOB [[. M.
Meneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCHU(PHUIUPOBATH XUMHUYECKHE PEAKIUH I10
pa3IuMYHBIM NpPHU3HAKaM (YUCIIYy M COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00OpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHUU COCTaBISTh YPaBHEHHUS pEaKUHUIl pa3iMyHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKLIM HOHHOIO OOMEHA, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(OpPMHPOBAHHOCTL yYMEHUN TMPOBOJIUTH PEAKIMH, TOITBEPIKIAIOIIHNEC
KAueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, paclo3HaBaTh
OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHNE B BOJIHBIX PACTBOPAaX HEOPTaHUYCCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh yYMEHHH pacCKpbIBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHUS JJCKTPOHHOTO OallaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aercTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XWMHUUYECKHE IPOIIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIICHHOTO IMOJYYCHHUS CEPHOW KHUCJIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUINAX M
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMCHHH MPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJII BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, PEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBUIIa MOJIH30BAHUS XUMUYECKOM
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalleHUs: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHHUIO J1A0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI IUIAHMPOBATH W BBIMOJHATh XUMHYECKHIM
AKCIIEPUMEHT (pa3ioKEeHUE MEePOKCHIa BOJOPOAA B MPHUCYTCTBUU KaTalM3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHANKATOpA, BIUSHHUE PA3NIMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIInH,
peaknuu MOHHOTO OOMEHa, KauyeCTBEHHBIE peaKIMu Ha cyinbdaT-, KapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamiel» U «HemeTamnbl») B COOTBETCTBUM C TMPAaBWIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAIlleHUH C BEIIECTBAMU U JabOpaTOpHBIM 000PYyTOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIepuMeHTa B (QopMme 3ammcu
YpaBHEHUI COOTBETCTBYIONIUX peaKnuii U (HOPMYIUPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAITU3UPOBATH XUMHUYECKYIO
uHhOpMAINIO, TOJIy4aeMyK0 U3 pa3HBIX HMCTOYHUKOB (CpEJCTBA MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  COONIOJATh  MpaBWIa  JKOJOTHYECKU
1enecooOpa3Horo MoBeJeHUs B OBITY U TPYIOBOM JAESATEIRHOCTH B ILEIAX
COXPAHEHHUSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOJHON Cpeibl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBHS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAS
cmbicn mnokazarenss [IJIK, mosicHATh Ha mnpuMepax CHocoObl YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIMUXCsl ¢ OrPAaHMYCHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIenbIX M CHa0OBUASIIMX OOYyYalolUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns nis 3anvucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEJIMETA «XUMMUS» 10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | IIpakrnueckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypeb!
Pasnen 1. Teopernueckue OCHOBbI OPraHUYeCcKO XUMUH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHUS OPraHUYECKUX COETUHEHUH A. 3
M. bytnepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yriaeBog0pOAbl: adKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYeCKHe yrieBOI0POIbI 2
24 [IpupoaHble UCTOYHUKHU YTIEBOJIOPOIOB U 3 1
UX mepepadboTKa
Uroro no pazneny 13
Pa3nen 3. Kuciopoacoaepxxanie oprannyeckue coeMHeHUs1
3.1 Cnuprel. ®enon 3
3.9 Anbnerunpsl. KapOoHOBBIE KHCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1




Hroro no pazaeny

13

Pasnen 4. AzoTcoaeprxkaiiue opraHndecKue coeMHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHI. bemkn 3
Wroro mo pazneny 3
Paszgea 5. BoicokoMoJIeKy/JIsSIpHbIE COeIMHEH U

5.1 [Tmactmaccer. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMHS» 11 KJIIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenune atomoB. [lepronueckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 3
anemenToB J[. . MenaeneeBa
19 Crpoenue BeuiectBa. MHOroo6pasue 4
' BEIECTB
1.3 XUMHUYECKUE PEeaKIUU 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi XuMus
2.1 Mertamis
2.2 Hewmeramibt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 5
' BEIIECTB
Uroro no pazneny 17
Paznea 3. XuMus u :Ku3Hb
3.1 XUMUS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IVTAHUPOBAHHUE YYEBHOI'O IPEJIMETA «XUMHUA» 10 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrponpubie | Hpakmirieckie H3yyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI pecypeb!
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1
BO3HMKHOBEHHE, pa3BUTHE U 3HAUECHUE
Teopust cTpoeHHst OpraHU4eCKUX
2 coenuHeHuit A. M. bytnepona, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux Bemiects. HomenknaTypa 1
(cucTemaTuyeckas) U TpPUBUATIBHBIC
Ha3BaHMs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — npocTeime 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
7 OTUIIEH U ITPONUIIEH — MPOCTEMIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
8 [Ipaktuueckas padora Ne 1. «Ilomydyenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHBIL




AJIKMHBI: COCTaB U 0COOCHHOCTHU CTPOCHHH,

10 TOMOJIOTHYECKUH psifl. ATleTHIIeH —
MPOCTEUIINI MPEICTABUTEIb AJTKUHOB

1 Beruncnenus no ypaBHEHUIO XUMUYECKOM
peaxkuuu

12 ApeHnbl: 0eH30.1 U T0J1yod. TOKCUYHOCTb
apeHoB

13 I'eneTrueckas CBsI3b YTI€BOIOPOJIOB,
MPUHAIIIEKAIINX K Pa3IMYHBIM Klaccam
[TpupoiHBIE ICTOYHUKH YTJIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ras3sl, HePTh U MPOIYKTHI €€ ImepepaboTKH
[IpupoaHbIle HCTOYHUKH YIIIEBOAOPOIOB:

15 MIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC
ra3bl, HeTh U MPOAYKTHI €€ mepepaboTKu

16 KonTtponpHas padoTa mo pazaeny
«YTIIeBOAOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTBHI:
MeTaHoJI U 3TaHoJI. BoopoiHas cBsi3b

18 MHOT0aTOMHBIE CIIUPTHI: ATUIICHTIIUKOJIb U
TIIMIEPUH

19 @DeHOo: CTpOeHHE MOJICKYIbI, PU3NYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anpaeruapl: opManbIeru v
areTanbJeruy. AleToH

21 OnHOOCHOBHBIE NpeieNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBDY

CTCapI/IHOBafl 1 OJICMHOBAas KUCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIUX KAPOOHOBBIX
KHCJIOT

24 MBpbL1a KaK COJTH BBICITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE ICHCTBHE
CrnoxHbie 3(UPHI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. ' HAPOIIN3 CIIOKHBIX
3¢upoB

26 JKupsl: ruaposn3, MPUMEHEHHE,
OuosoruuecKas poJib KUpPOB
VYrneBospl: cocTaB, KilaccupUKaIius.

27 Bakneiimme npencTaBUuTeNN: TIOKO03a,
dbpykTO3a, caxaposa

o8 Kpaxman u niemiroio3a Kak mpupoIHbIe
TTOJITUMEPBI
KonTtponpHas padoTa mo pazaeny

29 «Kucnopozcoepxaiiye opraHuaecKue
COCAMHCHUSDY

30 AMMHBI: METHJIAMUH U aHWIUH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OPraHUYECKHUE COCTUHEHUS, UX
Oounonornueckoe 3HaueHue. [lenTu b

39 benku kak mpupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

33 OCHOBHBIC IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COSMHEHUI

34 OcCHOBHBIE METOIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCIUHEHUMN.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




IHOYPOYHOE IVIAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMHUS» 11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTyparus aToMoB

[Iepnoanueckuii 3akoH u [leproauueckas
CUCTEMa XMMUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U HX COSIUHEHHMMH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BenecTBa. XUMUYECKas CBA3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH CBsi3U. BojopoaHas cBsizb

BajneHTHOCTB. DIIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucieHus. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE M KOJTTOUIHEIE PpacCTBOPHIL.
MaccoBas A0J1s BEIlecTBa B pPacTBOpPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coequHeHn . ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH TIPU
XUMHUYECKUX PEAKIMAX

Ckopoctb peakuuu. OOpaTuMble PeaKIUH.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PeaKium»

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojopoiHOM Tokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['uapoms
OPraHUYECKUX ¥ HEOPTaHMYECKUX BEIECTB

12

OKHCIHUTEBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTponsHas paboTa o pazneny
«Teoperndeckre OCHOBBI XUMU

14

Mertansl, ux nonoxenue B [lepuoandeckoii
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznveckre cBONCTBa
METaJJIOB




15

CrinaBel METAJIIOB. DJIEKTPOXUMUYECKU Psijt
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHM, KaJTui, KAJIbIIMI, MarHui,
IIOMHUHMI) U UX COEUHEHUI

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHUH

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKEeJIe3a U UX
COCIMHEHU I

19

[Tpaktudeckas padora Ne 2. "Pemenue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«Merambn"

20

HemeTamnel, HX HOJI0KEHHE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, hochopa u yriaepoaa)

22

XHWMHYECKUE CBOMCTBA raJIOTeHOB, CEPhI U UX
COETMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COETMHEHUN

24

XHUMUYECKUE CBOMCTBA YIiIepoaa, KPEMHHUS U
HUX COeIUHEHUN

25

[IprmeneHnne BaXXHENIIMX HEMETAIIOB U UX
COeIMHEHUI

26

0O00011eHrE U cucTeEMaTU3allu 3HAHUN 110




Tteme «HemeTamny. Beraucienus mo
YPABHEHUSM XUMHYECKUX PEAKLIUI U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktudeckas padora Ne 3. «Pemenne

27 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"HemeTtaiuie!"»

o8 KoHuTpoasHas padoTa o Temam «MeTauibhy 1
n «Hemeramasny

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranndeckne v opraHidecKue OCHOBAHHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 OpraHuYecKre coeMHeHUs. [ eHeTHnIecKas 1
CBSI3b HCOPraHUYECKHX M OPTaHUICCKIX
BEIIIECTB
Ponb xuMun B 00ecrieyeHUH SKOJIOTMYECKOM,

31 JHEPreTHYCCKOM M MUIIEBOI 0€30MMaCHOCTH, 1
Pa3BUTHH MEUIIMHBI
[IpencraBnenuss 06 0OIMMUX HAYYHBIX

32 MPUHITUATIAX TPOMBIIUICHHOTO TIOJTy4EHUS 1
Ba)KHEHIIINX BEILECTB

33 UYemoBek B MUPE BEIISCTB M MAaTECPHAIIOB

34 XHUMHS ¥ 3J0POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME







YYEBHO-METOJNYECKOE

OBECIHEYEHME OBPA3OBATEJLHOIO

MPOLIECCA

OBSIBATEJILHBIE YUYEBHBIE MATEPUAJIBI IS VUEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI

CETU UHTEPHET
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