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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YPOBHE CpeaHEro oouero o0Opa3oBaHUs
pa3zpaborana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-0d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
dbenepanpHOl 00pa3oBaTEIbHON MPOrpaMMbl CpeHEro o0IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DegepaibHOM  roOCyJIapCTBEHHOM
oOpazoBarenbHoM ctangapre COO, c¢ yuérom Konmenmuu mnpemnoiaBaHus
ydeOHOro mpeamera «XuMHs» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
Qdenepanvy, peamu3yIOMUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMBI, U
OCHOBHBIX TONIOkeHUN «Crpaternn pa3BuTHS BocnuTaHusi B Poccuiickoi
®enepanuu Ha nepuoa a0 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0B K pa3paboTKe MporpamMmbl IO XUMHUHU, K OINPEAEICHUIO
oOmielt crpateruy 00yueHus, BOCIUTAHUS U Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1y 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHble nojoxeHus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IEJNIEH,
COJIEpKaHus, pe3yibTaToB OOydeHUss W TpeOOBaHMI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHOM  OpraHu3alluu, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUA. OJTH UEHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB MPUPObL, (POPMHUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YeloBeKa, a TakKe HSKOJOTHYEeCKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TPHUPOAHON cpene. Peanmusyercss xumuyeckoe oOpa3zoBaHuE
o0yyJaromuxcsi Ha YpOBHE CpeHEero 0o0IIero oOpa3oBaHUs CPEJCTBAMHU YYEOHOTO
npeaMera «XHUMHsD, COJEpKaHUE M TMOCTPOCHHE KOTOPOro OIpPEAENIEHbl B
nporpaMMe MO XUMHUH C Y4ETOM CHEHU(PUKA HAYKHM XUMUHU, €€ 3HAueHUs B
MO3HAHUU TPUPOJBI U B MATEPUATbHOM KU3HU OOIIECTBAa, a TaKXKe C YUYETOM
oOumuMX 1ened W NPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obmiero oopaszoBanus B Poccuiickoii denepanuu.

XuMUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0COOyI0 pojib B
COBPEMEHHOW IUBWJIM3AINK, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHKE PALMOHATBHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IHHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (hopMHpyeTcs B XUMUU Ha OCHOBE NOHHUMAaHUS
BEIIECTBEHHOTO COCTAaBa OKPYXAIOLIEro MHpa, OCO3HAHUSA B3aUMOCBS3U MEXKIY

CTPOCHUCM BCIICCTB, UX CBOMCTBaMH M BO3MOKHBIMH 00JIACTSIMH IMPUMCHCHMUS.
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TecHO B3aMMOAEMCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMUs CTajla
HEOTHEMJIEMOH YacThl0 MUPOBOM KYJIbTYphl, HEOOXOUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHsI KaK Hayka
CO3MJATENbHAS,, KAK HayKa BBICOKMX TEXHOJIOTUM HampaBlieHA Ha PENICHUE
rJI00AIbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEASMH W TMPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBaHnus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHB
M3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY
oOydarommxcs, HEOOXOAUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOAOJLKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - nipemMeTa  «XUMHUSD»  SIBISIOTCA  0a30Bble  KypChl —
«Opranuveckas xumus» U «OOmEas u HeopraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKU: CHUCTEMa
3HAaHUU MO0 HEOPTaHMYECKOMW XMMHHM (C BKIIFOUEHUEM 3HAHUM U3 OO0IIEeH XUMUU) U
OpraHu4eckor xumMuu. GOpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHWM IIPU HU3YUYEHUHU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOTI000pas3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUM XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMUs» cPopMHUpOBaHA B MPOTpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3y4YeHHI0 y4eOHOro wMarepuana © 0OO0yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XUMHH BENIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPHUHU CTPOECHHUS OPTraHUYECKUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeneHUs 00 H3y4aeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOAOPOJOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUWUA. B Kypce OpraHM4eckol XHWMHUHU NOJYYarOT pPa3BUTHE
c(hOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs MEPBOHAYAIBHbBIE
MPEJCTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUSA, O XUMUYECKOU PEAKIIUU.

[Tox HOBBIM yrioM 3peHuss B mnpeameTe «Xumus» 0a30BOro YpOBHS
paccMaTpUBAeTCsT M3yYEHHBIH Ha YPOBHE OCHOBHOrO oOIIero o0Opa3oBaHUs
TEOpPETUYECKU Marepuan U (AKTOJIOTUYECKHE CBEICHHUS O BeIlIeCTBaX W
XUMUUYecKko peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTHYECKUX TO3UIUH,



rIy0o’ke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
006o01m1aromien 10 0ObSICHSIONIEH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXKHEHMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHH, a TAK)KE O XUMUYECKHUX PEAKIHIX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJIEP’KaHUsI, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W TPUKIAJTHON
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHMAHHUIO B3aMMOCBS3UM XUMUHU C
IpPYTUMH HayKaMH, PAacCKpBIBAIOT €€ POjb B TO3HABATEIBHOM M MPAKTUUYECKOUN
JIESITEIPHOCTA 4YEJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K IMPOIECCY
TBOpYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpoOjemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUYECKH OCMBICIHBATh WH(OOPMAIUIO U
MPUMEHATh €€ U1 TIOTOJHEHUS 3HAHWM, peNIeHUS WHTEJUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4d. B 11e10M cojepkanue yaeOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHsS OPHUCHTHUPOBAHO  Ha
dbopMmupoBaHe y OOYYAIOIIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
bunocodckux MAeH, TakMX KaK: MaTepUualbHOE €IMHCTBO HEOPTaHHMYECKOTO U
OpraHUYecKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTpOEHHEM, ITI03HABAEMOCTh TMPUPOJHBIX SBICHUW ITyTEM OKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYM MEXKTy HOBBIMH (DaKTaMU H  TEOPETUYCCKUMU
MIPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMUHU B PEIICHUU SKOJIOTUUECKHUX Tpodsiem, a
TaKke Mpo0JeM cOepexeHus: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MAaTEPUAJIOB.

B nmmane pemieHus 3aad  BOCIHTAHUS, Pa3BUTHS W COIMAIU3AIIH
OoOy4JarommXcs TPHUHITHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
collepKaHUs M TOCTPOEHHUS TMpeJAMeTa MpeAyCMaTpuBalOT (QOpMUpOBaAHUE
YHUBEPCAIbHBIX Yy4y€OHBIX JEHCTBUN, HUMEIIIUX 0a30BOe 3HAYEHUE A
pPa3TUYHBIX BHJOB JICATCIBHOCTH: pEIIeHUs TMpoOJieM, TIOWCKa, aHaiu3a H
00paboTku nHGOPMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa MPAKTUIECKOM
U HCCIEAO0BATENIbCKOM AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mnpemogaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK M HAa YPOBHE CPEIHET0 00IIero 00pa3oBaHusl, IIPH ONPEACICHUN
coJlep KaTelIbHOM XapaKTepUCTUKH IIeJied W3y4YeHHUs NpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTHUECKOU
JIESTENHbHOCTA YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKONM TOUYKHM 3PEHHUS] TaKOW MOJXOJ K OMpPENENECHUIO IeNel U3ydeHUs
MpeMETa SIBISICTCS BITOJIHE ONPaBIaHHBIM.
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CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICJISIMH U3YUYCHHS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SABHIAIOTCSA:

e (dopmMupoBaHHEe CHUCTEMbl XUMHUYECKHMX 3HAHUM Kak  BaKHEHIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAyYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JIeKAT KIIOYEBBIC TOHATHS, (PYH/IAMEHTAJIbHbBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE f3bIKA HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BCIIECTB M XUMHUYCCKUX pEaKIHi, HEOOXOJMMBIX I TMPUOOpETEHUS
YMEHUH OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUYECKON U TTOBCEAHEBHOM JKU3HU;

® pa3BHUTHE YMEHHI M CIOCOOOB JCSATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM
U OOBSICHCHHMEM XWUMHUYECKOTO DJKCIEPUMEHTA, COOJIOICHUEM TPaBUII
6e30macHOro 00paIleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTumMm, conep:kaTelibHasi XapaKTepUCTUKA LIeJiel U 3a/1ay U3y4eHUs
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH TIPHOPUTETAMH B CHCTEME CpeaHero oomiero odpa3zoBanus. CeroaHs B
NpernojJjaBaHud  XMMHUM B OOJbIIEH  CTENmeHW OTHAAETCS  MPEANnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAEpX aHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIIYCKHUKA 00I1€00pa30BaTEIbHOM OpraHU3alyu, BIAJCIOLIEr0 HE
HAa0OpOM 3HaHWW, a (YHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMHU aKTUBHOTO TOJIYYCHHUS! 3HAHUW M NMPUMEHEHUS X B pEaIbHOU KU3HU
JUIS pelIeHUs] TPAKTUYECKUX 3a]1ay.

B cB3m Cc 3TUM TIpH U3YyYEHUHM TIpeaMeTra «XHMHS» JOMUHUPYIOIICE
3HAaYEHUE MPUOOPETAIOT TAKKE MEJN U 33]]a4M, KaK:

ajanTanus 00y4yaroluXcsi K YCJIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMm000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MNPUHATHIO T'PaMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HCHHBIX CUTYAIUsAX, CBA3AHHBIX C BEIICCTBAMHU U MX
IPUMEHEHHUEM;

dbopMmupoBaHHe y OOYYalOLIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), UMEIOIMNX YHUBEPCAIbHOE 3HAYEHUE IS Pa3UYHBIX BHUJIOB
JESTENBHOCTU: PEIICHUs MPpo0JIeM, MOUCKa, aHaIM3a U 00pabOTKN MH(POpPMAIIUH,
HEOOXOIUMBIX JUIsI TPUOOPETEHHUS] ONbITa JCSTENBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TO3HAHMM XUMHU, a TaKXKe JJISI OICHKH C TO3UIUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUS BELIECTB M XHUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPEY;



pa3BUTHE MO3HABATENHHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yYarOIIMXCA: CIIOCOOHOCTU CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMS TI0 XHMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MTOTPEOHOCTSMH, UCIIOIH30BaTh
COBpEeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU IS MOWCKA W aHalin3a y4eOHOW U
HAyYHO-TIOMYJISIPHON UH(POPMAITUK XUMUYECKOTO COJIEPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTEIBHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHWH W TPOBEACHUH XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYamomuxcid YOeKIEHHOCTH B T'yMaHUCTHYECKOM
HaIlPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX IMPOoOIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BAHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOIMMOCTH OEpexHOTO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 30pPOBBIO, a TaKKe MPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHMHA IS TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuyebHoM mmane cpemHero oOmiero oOpa3oBaHUS TpPeaMET «XUMUS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HayuYHBIE
MIPEMETBD).

OO11ee Yncao 4acoB, OTBEAEHHBIX JUJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpaszoBaHus, cocraBisieT 68 wacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hepeno).



COIAEPKXAHUE OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer oprannueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJY4YEHUHU HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHUS OPraHHUYECKHUX
coenuHenuid A. M. bytnepoBa, e€ ocHOBHBIE TTosI0KeHH. CTPpYyKTYpHBIE (hOPMYJIIBI
OpraHUYecKuX BellecTB. [oMosorusi, wu3zoMepus. XuUMUYecKass CBSI3b B
OpraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

IIpencraBnenne o kiaccuUKallid OpPraHMYECKUX BemecTB. Homenkmarypa
OpraHUYeCKUX COCAMHEHUM (CHUCTEMaTHyecKas) | TpUBUAJIbHBIC Ha3BaHUS
BOXHEMIINUX MPEACTABUTEIICH KIIACCOB OPTAaHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB W HMX IPEBpaICHUN:
O3HaKOMJICHHE ¢ oOpa3laMH OpraHWYeCKHMX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICTUPOBAHHWE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIIOJCHHE U
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKUH psAn. MeraH u 3TaH —
MPOCTEHIINE TPEACTAaBUTENIM aJKaHOB: (U3WYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuu 3amMenIeHUssT U TOPEHHMs), HaXOXKJACHUE B NPUPOJE, MOJyYEeHUE U
MpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN PsAll. DTUIEH U MPOINUIICH —
MPOCTEHIINE TPEACTAaBUTENIM aJKEHOB: (U3WYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUJpaTallUd, OKHUCICHUS U
MOJMMEPU3AIUH ), TTIOJyYCHUE U IPUMEHEHUE.

Ankanuensl: OyTtagueH-1,3 um MmetunOyramuen-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOMCTBa (peakius monumepusamnuu). [logydeHne CUHTETHYECKOIo
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTHUCCKUI psijl. AlleTHIeH
— TPOCTEHUININKA TMPEICTABUTENIh AJKHMHOB: COCTaB, CTpOeHHE, (HU3UUYECKHE W
XUMUYECKUE CBOMCTBA (pEakiuu TUIPUPOBAHUSI, TAJOTCHUPOBAHUS, THIpATAILIUH,
TOpPEHMUsI), OTyYCHUE U TPUMEHEHHUE.

Apensl. beH3on: cocraB, cTpoeHHE, (PU3MYECKHE M XHMHUYCCKHE CBOMCTBA
(peaknuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), TIOJIydeHHUE U NpUMEHeHue. 1o1yon:
cocmas,  cmpoeHue,  Quzuueckue U  XUMuyeckue  ceolicmea  (peaxkyuu
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2AN02EHUPOBAHUA U HUMPOBAHUA), NOIYyYeHue u npumeneHue. TOKCHYHOCTD
apeHoB. ['eHeTMYeckas CBsI3b MEXKIYy YIVIEBOJOPOAAMH, NPHHAMLICKAIIMMHU K
Pa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YTIEBOAOPOAOB. I[IpHpoaHBIi Ta3 M IOIyTHBIE
Hedraaple Ta3pl. Hed1h u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEDTH:
IEPEroHKa, KPEKUHI (TePMHUYECKHH, KaTaauTHyecKuil), nuponus. IIpogykrsl
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHbIH
YTOJb U NPOAYKTHI €ro NepepaboTKH.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHMs BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHME C oOpa3lamMu IUIaCTMAacC, KayuyyKOB M PpE3HHbI, KOJJIEKLUHU
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA

Y U3YYEHHUE €TO CBOMCTB.

PacuérHele 3ana4n.

Bblunciennss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKLIUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIECTB WJIM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaime opraannyeckue CoeAHHEHUs

[IpenenpHplE OOHOATOMHBIE CHOUPTBL. METAaHON W HJTAHOJ: CTPOCHHE,
¢u3nueckue M XHUMHUYECKHE CBOWMCTBA (peakUWd C AKTUBHBIMU METAJlJIaMH,
raJIOreHOBOJIOPOAMH, TOPEHHUE), NpHUMEHEHHE. BoaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBHE METaHOoIa U 3TaHOJIa HA OPraHU3M YEJI0BEKA.

MHOroaromMHble  COMPTHL. ODTWICHIJIMKOJIb W  TIIMLEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO ILETOYHBIMU
METaJUIaMH, KauyeCTBEHHas pPEaKUus Ha MHOTOAaTOMHbIE cIUpTHI). JleiicTBue Ha
OopraHusM yenoseka. [[pumeHnenue rauuepusa U 3THIICHTJINKOJIS.

@DeHoJ: CTPOEHHE MOJIEKYJbl, (QU3NYECKHUEe M XHUMHYECKHE CBOICTBA.
Tokcuunocts penouna. [Ipumenenue enouna.

Anpnerunpl U kemouvl. DoOpMaNbIErHi,  aleTAIbJIErHA: CTPOCHHUE,
¢u3nyeckue U XMMHUYECKHE CBOMCTBa (peaklUy OKHUCICHHUS U BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), TIOJyYeHHE U IPUMEHEHHE.

OOHOOCHOBHBIE MpEJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbHHAs H
YKCYCHAasl KHCIIOTBI: CTpOeHHe, (PU3MUecKhe U XUMUYECKUE CBOWMCTBa (CBOMCTBA,
o0mue Uil Ki1acca KUCIOT, Peakius 3TepupuKalum), MoJTy4eHne U NpUMEHEHNUE.
CreapuHoBasi MU OJICMHOBAas KUCIOTHl KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KaPOOHOBBIX KMCIIOT, UX MOIOLIEE ACHCTBHE.

Crnoxuple 3(puUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘uaponus
cl10kHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornyeckas
POJIb JKUPOB.



VYrneBompl:  cocTaB, KilaccU(HKanUs ~ YIJIeBOAOB  (MOHO-, [JU- H
nosmcaxapuibl). ['Iroko3a — mpocTeduil MOHOCaxapu: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKME W XWUMHUYECKHE CBOICTBAa (B3aUMOJACUCTBHE C
ruapokcuom Meau(ll), okucnenume ammuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHHWE B TMPHUPOAE, NMPUMEHEHHE,
ouonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u memnono3a Kak nNpupojHbie monuMepbl. CTpoeHue Kpaxmalia H
HEeUr0NI03bl.  DU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THApPOIH3,
KAuECTBEHHAsI PEaKIUs C HOJOM).

OKCHepUMEHTAIbHBIE METOJbl M3YYEeHHs BEIIeCTB U HUX MPEBpaIlCHU:
MpPOBE/ICHNE, HAONIOJACHUE M OMHCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIOUPTOB, KauE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJa
okcusioM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOAEHCTBHE TJIULEPUHA C
ruapokcuom menu(ll)), anpaernnos (okuciaeHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHE Kpaxmania C HOJOM),
MIPOBEICHUE NMPAKTHYECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIEeCTBA WM MPOJYyKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM TPOYKTOB PEAKLIUN).

A3oTcoaeprKalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuyeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe IiuluHa). buonormueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benky Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAS M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpAIICHUIL:
HAOJI0/IEHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JeHATypauus OeIKOB Ipu
HarpeBaHHM, IBETHBIC PEAKIIUU OEJIKOB.

BbicokoMouiekyJIsipHbIe COeIUHEHM s

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM —
MOJIMMEPU3ALHS ¥ TOJTUKOHEHCAIHSI.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnupeaMeTHble CBS3H.



Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIIOJNIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
Hay4YHBIX MOHSTUH, TaK U TOHATHUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccudUKaius, NepruoIMIHOCTb, HAOII0ICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJCITUPOBAHUE.

®u3nka: MaTepus, DSHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3HUUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YIJIEBOIbI, KHUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHosorusi: MNUIIEBbIE MPOAYKTH, OCHOBBI PAllMOHAILHOIO MHUTAHMUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHUE MpernapaTbl, MaTepUalIibl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XUMHH

XumMudeckuii sneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAS
000j109Ka. DHEPreTUYECKUE YPOBHHU, MTOAYPOBHHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ieleHUus AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYpaIs ATOMOB.

[Tepuoanueckuii 3akoH u Ilepuoanueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b MEpUOANMYECKOr0O 3aKoHAa U [leprmoandeckoil CuCTeMbl
xuMudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUA CBOWCTB XUMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX HMMH MPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYyIIaM H IEPHOJAM.
3HayeHHE NEPUOUYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHIbl XUMHYECKOW CBA3U
(KoBaJIeHTHAsI HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
aKnenTopHbeli). BomopomaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenp okucieHus. MoHBI: KATHOHBI M aHUOHBI.

10



BemectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTALIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[TonsiTne 0 nucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBast 101 BeIeCcTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCUHECHUMN. Homenknarypa
HEOPraHMYECKUX BeIIeCTB. ['eHeTM4yecKass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKANUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas  peakmusa.  Krnaccudukamus — XMMHYECKHX — peakIuid B
HEOPraHMYEeCKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUH TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTbh OT pa3iudHbIX (paxTopoB. OOpaTUMBbIE
peakunu. XuMHYECKOoe paBHOBecue. DakToppl, BIUAKOIINE HA COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTponauTuueckas auccounanus. CuibHbIE U caadbie J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaIbHAasl, LICJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpanus Taomnui «l[lepuogndeckasl cucrema xuMuueckux snementos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNed KPUCTAUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OTHMCAaHKE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUU KaTAJIU3aTOPa, ONPEACICHNUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIbIO YHUBEPCAIHHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMEHaA),
MPOBEJICHUE MTPAKTHUUECKON paboThl «BiusHue pa3inuHbX PaKTOPOB HA CKOPOCTH
XUMHYECKOU pEaAKIIUM».

PacuérHble 3anaumn.

Pacy€rel 10 ypaBHEHUSAM XUMHUYECKUX pEAKUMM, B TOM YHCIIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BEILIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilosmoxxenue HemetaiuioB B Ilepuogumueckoi  cucreme
xumuueckux sieMeHtoB [[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
@®u3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HA IpuUMepe
KHUCIIOpoJ1a, cephl, hochopa u yriaepoa).

XHUMHUYECKUE CBOWCTBA BaKHEWINMX HEMETAUIOB (TaJIOT€HOB, CEpPbl, a30Ta,
docdhopa, yriepoga U KpeMHHs])) U MX  COEAUMHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHIN).

IIprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCAUHECHUM.
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Meramisl. [lonoxenue meramnoB B Ilepuoanyeckoil cucteMe XMMHUYECKHX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O0mue gu3nyeckue cBoicTBa MeTauioB. CIUiaBbl METAIIOB.
DIIEKTPOXUMHUYECKUI P HANIPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXXHEHMIIIUX METAIOB (HATPUM, KaJIMM, KaJIblLIMi,
MarHui, aJtOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUN.

OO6mue cnocoObl MmomyyeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHMs BEIIECTB M HX IPEBpAIICHUIL:
U3y4YeHHE KOJJIEKIMH «MeTamibl U CIUIaBb», 00pa3llOB HEMETAIJIOB, pElICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJIEHWEe M OINHCAHHME JAEMOHCTPALMOHHBIX W
7a00pPaTOPHBIX OMNBITOB (B3aMMOJEHCTBUE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMHU
KHCJIOT U LIEJI0YEe, KAYECTBEHHBIE PEAKIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B PEAKIUU BELIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIU OTHO
U3 BEILECTB UMEET IIPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CreYEHUH SKOJOTUYECKOM, PHEPreTUYECKON W MHUILEBOU
0€30MacHOCTH, Pa3BUTUU MeauLUHBL. [loHSATHE O HayyHBIX METOJaxX IMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUMUIIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPHAIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE Marepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JIEKTPOHHUKH, HAHOMAaTEpHalbl, OPraHUYECKUE W MHUHEPAJIbHbBIC
yaoOpeHus.

Xumus M 3[0pOBbE YEJIOBEKA: IPaBUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MacCHOTO MCIOJIb30BAHUS MpENapaToB OBITOBON XUMUU
B IOBCEJIHEBHOM KU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€H TpW  WM3ydYeHUH oOmed u
HEOpraHndeckoi xumMun B 11 kiacce ocylIeCTBIISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OoOlIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHM, Tak MW TMOHATUH, SBISIOUIUXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHATHS: Hay4YHBIH (DaKkT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCHU(PUKALMS, TEePUOAUYHOCTh, HaOI0IeHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHE.
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dusuKa: MaTepus, SHEPTUs, Macca, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHB, BEILIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, (PM3MYECKUE BEIWYMHBI U €AUHHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, JKocucTeMa, Owmocdepa, Makpo- H
MHUKPODJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpraHu3Me.

['eorpadus: MuHepanbl, TOpHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
pPECYPCHL.

TexHomorus: XUMMHUUYECKasi MPOMBIIUICHHOCTb, METAJLUTYPIrus, MPOU3BOIACTBO
CTPOUTEIBbHBIX MaTEpPUANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHIIECBAs
MPOMBINLJIEHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHaOB,
3JIEKTPOHHAS MPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHS
oOy4YarolmuMHUCs TporpaMM CpeaHero oomero oOpa3oBaHusi (JIMUHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauyeckoil OCHOBOWM st
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM C CHCTEMHO-AEITEIHLHOCTHBIM IOJIXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHErO
o01rero oOpa3oBaHus BBIJICIEHBI CIICTYIOIINE COCTABIISIONIHE:

OCO3HaHHE OOYYaIOIIMMHCS POCCUUCKOW TPAKIAHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPECIICHUIO;

HaJM4Yue MOTUBAIIMU K O0yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUIN JTUYHOCTU HA OCHOBE
KJTIOUEBBIX IIEHHOCTEH U UCTOPUUYECKUX TPAAULINIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATETbHOCTA 1IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHUs;

HaJIMYKEe MPaBOCO3HAHUS IKOJIOTHYECKON KYJIbTYPbl U CLIOCOOHOCTH CTaBUTh
L[ETTU U CTPOUTH )KU3HCHHBIC TIAHBI.

JInyHOCTHBIE pEe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTalTCs B
EANHCTBE YYEOHOW ¥ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HAeaaMUd POCCUHCKOr0 TPa’KJAaHCKOro OOIIEeCTBa, NPHUHATHIMU B OOIIECTBE
HOpMaMU W  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyyJarommxcs.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTra «XUMHUSD OTpPaxaroT
c(hOpMUPOBAHHOCTh OIbITa [MO3HABATEIIBHOM M MPAKTUUECKON JesATEeIbHOCTU
OoOy4JaromuXcs M0 peaju3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpax1aHCKOTr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIIUMUCSA CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOIOPSIKY;

NPEJCTaBICHUsS O COLMAIbHBIX HOpPMax M TMpaBUiIaX MEXINYHOCTHBIX
OTHOILICHHUH B KOJUUICKTUBE;
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FOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PELIEHUH Y4YEOHBIX U MO3HABATEIbHBIX 3a/]ay, BBIOJIHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M IPUHHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IpYTHX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH N€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHON XMMUM;

yBaXEHHUsI K TPOIlECCYy TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
OPUMEHEHUS! XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHsI HAyKH €CThb pe3yJIbTaT
JUINTENIbHBIX ~ HAaOMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

MHTEpECAa W [03HABATEIbHBIX MOTHUBOB B IIOJIYYEHHUH M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOT0 NTOBECHNUS;

CHOCOOHOCTH OLICHMBATh CUTYAallMH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICHh HA MOPAIBHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTHM OLICHMBATh CBOE IMOBEACHUE M IOCTYIIKM CBOMX TOBapUUIEH C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHWE ITOCIECICTBHHA ITHUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHUS LEHHOCTEH 370pOoBOro U 0Oe30macHoro oOpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHHUS K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtoieHus1 TmpaBui O€30MacHOro OOpalieHusi C BEIIECTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JIEATEIBbHOCTH;

NOHMMAaHUS LEHHOCTH MNPaBWI HHIMBHIYAJIbHOTO M  KOJUIEKTHMBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0OBATEIbCKON
NESATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHMX BHJAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTME B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOEro KJacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY U3yUYeHUI0 MPodeccuil pa3IudHoOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XUMUU;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYaJIbHON TpPaeKTOpUU
obOpa3zoBaHus, Oyaymieil mpodeccur W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTeN 00111IeCcTBa;

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

AKOJIOTHYECKH II€JIECO00PA3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIE;

MMOHMMAaHUS TJIO0ATBHOTIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHOU CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUS JOCTIKEHUNW XUMHUH IS
pELIeHUsI BOMPOCOB PAllMOHAIIBHOTO MPUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATUA JCUCTBUM, TMPHUHOCAIIMX BpPEHN OKPYXKAKOLIEH
MPUPOJHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJIOTHUECKHE
MOCJEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIM4YUsl pa3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJTOTMYECKON KYIbTYPHI,
OTIbITA JeSATeIbHOCTU AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABaTENbHOW, KOMMYHUKATUBHON M COLIMAIBHOM
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTHUHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHMS CHenuUKH XHMHH KakK HayKd, OCO3HaHUA €€ poiu B
(GhopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM IETOCTHOTO
MpEACTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IMHCTBE MPUPOIbl U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWU TPOoOJIeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAUMMOCTH XUMHHM JUISI COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKON HAMNpaBICHHOCTH M Ba)XXHOM pOJIH B
CO37aHMHM HOBOW 0a3bl MaTepUaIbHOW KYyJIbTYpbI, PEIICHUU TI00aTBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPIETUUECKOM, MUILEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHM MEIUIIMHBLI, 00E€CTICUCHUU YCIOBUU
YCIEUIHOTO TpyJa W SKOJOTMYECKU KOMMOPTHOM KU3HU KaXJAOro UJIeHA
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIpPaMOTHOCTH: TOHUMAaHUA CYIIHOCTA METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MoJTy4yaeMble 3HAHUA Ul aHAIU3a U OOBSICHEHUS SIBICHUN OKpPY)KAIOIIEero Mupa u
NPOUCXOASIINX B HEM U3MEHEHUHN, YMEHUS JIeNaTh 0OOCHOBAHHbIE 3aKJIFOUEHUS Ha
OCHOBE HAy4yHbIX (AKTOB U MMEIOIIUXCS JAHHBIX C LEIbl0 MOJIyYeHUS
JOCTOBEPHBIX BBHIBOJIOB;

CHIOCOOHOCTH CAMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS IS
peleHus: npobJyieM B PeabHbIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIBCKON JEITENBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iW4HbIX cepax NpoecCuOoHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa «XUMHsD Ha
YPOBHE CcpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIE IS dbopMHUpOBaHUS  MHPOBO33PEHUS oOy4Jaronmxcs
MEXKIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTpaKarolue
LETOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUU(PUKYy METOJOB MO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
npolecc, CucTeMa, Hay4YHbld (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopusi, UCCIe0OBaHNE, HAOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHBbIC Y4eOHBIC NEWCTBHS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PEryJIATUBHBIE), o0ecreunBaroIIre dbopmupoBaHue GyHKIIMOHATBHON
TPaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YyUaroIXCs;
CITOCOOHOCTH 00yUaroImuXcst HCIIOJIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JEUCTBUS B ITI03HABATEILHOW U COLMAIIBHOMN ITPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICVUCTBUSAMU.

OBiagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEIbLHBIMH
NEeHCTBUSIMHU:

1) 0a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOSITETbHO  (OpMynMpoBaTh W aKTyalIM3UpOBaTh  Mpoodiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeisaTh ILEJIH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;
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WCIIOJb30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTUYECKOTO MBILIUICHUS —
BBIJIEJISITh XAPAKTEPHBIE MPU3HAKHU TMOHATHI M YCTAHABJIMBATh WX B3aHMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS JJI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMpPATh OCHOBAaHUA H KPUTEpUH IS KiIacCU(PUKAIUA BEIIECTB U
XUMUYECKUX PEAKLINIA;

yCTaHaBJIIMBATh TPUYUHHO-CJICJACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHAYKTUBHbBIE, JE€IYKTUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH U TPOTUBOPEYUS B paccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITh B MPOLIECCE TTO3HAHUS, UCMIOIb3YEMbIE€ B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIETH, IPEOOPA3OBHIBATH MOJICTBHBIC TIPEICTABICHUS — XUMHUYECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (Qopmyla, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUH Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUUECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHbIE MOJIEIbHBIE MPEICTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbIe HcCCIe0BaATEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKUnii;

(bopMyIUpPOBATH MENU U 3a/1a4U UCCIIETOBAHUS, HCTIOJIb30BaTh MMOCTABICHHBIC
U CaMOCTOSITENBHO C(HOPMYJIHMPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Ji1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJIETh HABBIKAMH CAMOCTOSTEIIBHOTO IUIAHUPOBAHUSA U  MPOBEICHUS
YUYEHUUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOAO0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yJbTar, (PopMyJIUpOBATH
000011IeHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BaHU,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATEIbCKOW U MPOEKTHOM
JESATEeTbHOCTH, TPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUsI MPAKTUYECKUX 3ajlay, MPUMEHEHUIO pPa3IuYHBIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX UWHOOpMauuu (HaAy4dHO-
MOMyJIsIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIEp)KaHUs, CIPaBOYHBIE MMOCOOUSs,
pecypcbl MHTEpHETa), aHanTu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BUAOB U (HOpM
pPEACTaBICHUSA, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HETPOTUBOPEYNBOCTH;
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(bopMyIIMpOBaTh 3alPOChl U NPUMEHATh PA3JIUYHbIE METOIbl IPU MOUCKE U
orbope wuHbOpPMAIIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHS Y4YEOHBIX 3ajad
OIPEJICIIEHHOTO TUIIA;

NpuoOpeTaTh OMNBIT HMCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMy  NpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, TMarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA $3BIK B KayecTBE CpeAcTBa Ipu paboTe ¢
XUMHYECKON HMHpOpMaIeil: NpuUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKUE CpEICTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

3aJ]aBaTh BOIPOCHI 110 CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIOTa U/WiH
JIUCKYCCUM, BbICKa3bIBaTh  HJAeHU, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJHEHUS MPEJI0KEHHOH 3a1a4H;

BBICTYIIaTh C MPE3EHTAIMeil pe3ysbTaTOB IMO3HABATEIbHON JESTENbHOCTH,
MOJYyYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HUCCIEIOBAHUIO CBONCTB
M3Y4YaeMbIX BEILECTB, pealu3aluy y4eOHOIro MpoeKkTa U (popMyJIMpOBaTh BBHIBOBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIIECJOBAHUNA MyTEM COTJACOBAHUSA MO3MUIMHA B
X0Jie 00Cyk1eHNUs 1 0OMEHAa MHEHUSIMH.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENIFHO IUJIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATENIbHYIO
NESATENbHOCTh, ONpenenss €€ Lead M 3aJadd, KOHTPOJMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBaTh MPEIaraéMblii  aJrOpUTM JAEUCTBUH IpHU
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BbIOMpaTh Hauboliee
3¢ (eKTUBHBIN €rMOCO0 HMX pEelEeHUss C Y4YETOM IOJyYEHUS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaln3a
Y CAaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenMeTHble pe3ysbTaThl OCBOEHMS Kypca «OpraHuyueckas XUMUSI»
OTpaXKaroT:
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c(hOpMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHWMHU B IIO3HAHUU SIBICHUU
npupojabl, B (GOPMUPOBAHWU MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XHUMHMYECKHUX  3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOTOJIAralOIINe TMOHATHS (XMMHUYECKUW DJJIEMEHT, aToM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, JIEKTPOOTPUIIATETHHOCTh, XUMUYECKASI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpallE€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBINA CKeleT, (PyHKIMOHAlbHAs TIpyIIIa,
paguKall, u30Mepusi, U30MEPhI, TOMOJIOTHUYECKUN PsiJl, TOMOJIOTH, YTIEBOJOPOIbI,
KUCJIOPOA U a30TCOJEpKAIIUE COCAUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COECTMHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKk0oH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalume B OCHOBE NOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (PAKTOJIOrMUYECKUE CBEJIEHUST O CBOMCTBax, COCTaBe, IMOJYyYEHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATeIbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTePHbIE MPU3HAKA TOHSITHH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, WCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATUA IMPU
OTIMCAaHUU COCTaBa, CTPOCHUS U IIPEBPAICHUN OPTaHUYECKUX COETUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY MJIS
COCTaBJIECHUS MOJEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn OpraHMYEeCKHX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEaAKIUH,
M3TOTaBJIMBaTh MOJIEIM MOJIEKYJl OPraHWYECKUX BEIIECTB I WUIIOCTPAIlUU HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOCHUID K OIPEIeIEHHOMY
KJIACcCy/Tpynne COeQUHEHUN (YIJIeBOJOPOAbl, KHUCIOPOA U a30TcoJeprKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIUWHEHMs), JaBaTh KM Ha3BaHUS IO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIWUTH TPUBUAIBbHbBIC
Ha3BaHUS OTAENBHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMNMWIEH, alleTHUJIEH,
ATUJICHTJIMKOb, TIULEpUH, (BeHos, dhopmampiaeruj, amneTaibAerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIIHUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNiATh BHUABl XHUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIC);
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c(OpPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa ayis 00bsICHEHUs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMUPOBAHHOCTb  YMEHHUH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
¢u3nYeckue M XWMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKHX BEHIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTHUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30J, METAaHOJ, STAHOJ, STHJICHIJUKOJIb,
TJIMIEPUH, (PEHOJ, aleTalbJIeTU]l, MypaBbUHAsI U YKCYCHasi KHUCIJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUII0JI03a, AMUHOYKCYCHAs KUCJIOTa), HILTIOCTPUPOBATh T€HETHYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOopMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIEBOIOPOIHOIO
ChIpbsi  (HE(pTh, TPHUPOIHBIA Ta3, Yyrojib), CHOCOOBI WX TMEPepadOTKH U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHMM TMPOBOJIUTH BBIYUCIICHUS IO XUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJIHOIO BEIECTBA WU MPOIyKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYECHUH BEIIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHNe, N3MEpPEHHUE, IKCIIEPUMEHT, MOJISTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I TPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
nocyJo u 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBHiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKHUX OIbBITOB;

c(OpMHPOBAHHOCTh yMEHHWH IUIAHUPOBATH W BBITIOJHATh XUMHYECKHM
AKCIIEPUMEHT (IIPEeBpAILlEHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBaHUH, MOJTyUEHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIEHATypalus OCJIKOB MPH HarpeBaHUU, I[BETHBIC pPEaKIUu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKA OE30MacCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1abOpaTOpHBIM OOOpYAOBAHHEM, MPEJACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (OpMe 3alucy YpaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIUPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpPMAIINIO, TOJIy4aeMyH) U3 pa3HbIX HMCTOYHUKOB (CpeICTBA MacCOBOM
uHpopmanuu, aTepHeT u qpyrux);
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chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOJaTh  IpaBHJIA  DKOJIOTHYCCKH
1IeJIeCO00pa3HOro TMOBEJEHUsT B OBITY W TPYIOBOM JE€ATETLHOCTH B LEJSAX
COXpPAHEHHSI CBOETO 3JIOPOBBS M OKPY’XKAIOIIEH MPUPOJAHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBHS HA >KUBBIE OPraHU3MbBI OMPEACIEHHBIX OPraHUYECKUX
BellleCTB, MoHMMasi cMmbica mnokazarensa [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS] M TMPEJOTBPAIEHUS WX BPEIHOTO BO3JCUCTBHUS Ha OPraHU3M
YeJI0BEKa;

JUIsl 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

JUISL  CIIETIBIX M CJIa0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

IIpenmeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHuvecKas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHMHUU B TIO3HAHWU SIBJICHUU
npupoabl, B (GOPMUPOBAHMHM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(YHKITMOHATBLHON TPAMOTHOCTH, HEOOXOAMMOM JJIsI pEIICHHS TPAKTHUYECKUX 3a/1a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHON
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHYECKUMX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraOIINe TMOHATHUS (XUMHYECKUM 3JIEMEHT, aToM, H30TOIN, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCJICHHS, XUMUAYECKasl CBS3b
(KoBaJyieHTHas1, MOHHAs, METaJUTMYECKas, BOAOPOJIHAS ), KpUCTAJUIMYECKas pelieTka,
TUIIBl  XUMHYECKUX  pPEaKUUM, PACTBOP, IJIEKTPOJMUTHI, HEDIJICKTPOJIUTHI,
AJIEKTPOJUTUYECKAST JAUCCOUUAIMUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakiMi, XUMUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJICKTPOJUTUYECKON JUCCONUAlM, nepuoanueckui 3akoH [l M. Menpgeneesa,
3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHECHUs U IPEBPAILLCHUS SHEPTUU
MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKHUX SIBIICHHH, (PaKTOJOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUH M 0€30IMaCHOM MCTOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;
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c(OpPMUPOBAHHOCTh YMEHMH BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IIPU
ONMCAaHWH HEOPTraHUYECKUX BEIIECTB U UX MIPEBPALCHUN;

c()OPMHPOBAHHOCTh YMEHHI HCIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIUKY JUIS
cocraBieHUss (GOpMyJl BELIECTB UM  YpPaBHEHUH XUMHUYECKUX  pEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUlecTB (yrapHblid ra3, YrjeKUCHbI ra3, aMMHaK, TaméHas
U3BECTh, HEralI€Hasi U3BECTh, MUTHEBAS COMA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPENENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBsA3M (KOBaJE€HTHAsi, MOHHAsS, METAJNINYECKasl, BOJOPOHAs) B COCTUHEHUSAX, TUIl
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJISApHAasi,
VMOHHAs, METAJUIMYECKAs), XapaKTep Cpelpl B BOJHBIX pacTBOpPaX HEOPraHUYECKHUX
COCJIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHH yCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO MX COCTaBYy K ONpPENEIEHHOMY Kiaccy/rpynmne
COEIMHEHHUU (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCUbI, OCHOBaHUS,
KUCJIOTBI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHMM PacKphIBaTh CMbBICI MEPUOANYECKOro 3akoHa /1.
W. MenaeneeBa u J€EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTHYECKYIO (QYyHKIIUY;

c()OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX dJeMEeHTOB 1—4 mnepuonoB Ileproanyeckoil CUCTEMBI
xumuueckux sneMeHtoB JI. M. MenneneeBa, MCHONB3ys MOHATUSA «S-, p-, d-
AIEKTPOHHBIE opoutammny, «OHEPreTUYECKUe YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIAMHEHUU
[0 IIepuoaM | rpymmnaM llepuoanyeckor CUCTEMbl XUMUYECKUX diieMeHTOB Jl. .
Menneneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATH XUMHUYECKHE PpEaKUUu IO
pa3Iu4HBIM IIPU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BEUIECTB, TEIJIOBOMY
addexTy peakinu, U3MEHEHHUIO CTEMEHEW OKHUCICHHUS JIEMEHTOB, OOpaTUMOCTHU
pEeaKklMH, YYaCTHIO KaTaanu3aropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISATh YPaBHEHMsI peakUuil pa3inuHbIX
TUIIOB, TIOJIHBIE U COKpPALIEHHBIE YPABHEHUSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCJHOBUS, IIPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;
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c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAOIIIE
KauyeCTBEHHBI COCTAaB pAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaxX HEOPTraHUYECCKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH  pacKpbIiBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
ATUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
pEeaKIMu OT PA3IMYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctus (nmpunuui Jle [latense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO MONyYeHUs CEpHOM KHUCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTHh MPEICTABICHUNA 00 OOMMX HAYUYHBIX MPUHIUNAX WU
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOTO TIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHHS C HCIIOJIb30BAHUEM
MOHSTHUS «MaccoBas JOJISl BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIIECHUHN Ta30B
MPU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00hEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O00BEMY OJHOTO U3 yYAaCTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peaknnu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MAacCChl
BEIIECTB, IPEBPAILICHUS M COXPAHEHUS YPHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIaTh TIpaBUia MOJIH30BAHUS XUMUYECKOM
nocyJo v 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBHiia OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBMM C WHCTPYKILHMSMHU MO BBIMTOIHEHUIO Jab0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHWH IUTAHUPOBATH W BBITIOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKeHUE TMEePOKCHIA BOJOPOAA B MPUCYTCTBUM KaTalu3aTopa,
OTpe/leNICHNEe CpEeAbl pPacTBOPOB BEIIECTB C TIOMOIMIBIO YHHUBEPCAIBHOTO
WHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON PEaKIIHH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIuu Ha cyibdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO
Temam «Metamie»y W «HemeTannbsl») B COOTBETCTBHM C MpaBWJIAMHU TEXHUKH
0e30MacHOCTH MPHU OOPAILEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000PYJOBaHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OKCIIEpUMEHTa B (opMe 3alucu
ypaBHEHUI COOTBETCTBYIOUIUX peakiuii U (OpMyIHpPOBaTh BHIBOABI HAa OCHOBE
ATHX PE3yJIbTaTOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pPa3HbIX HMCTOYHHMKOB (CpeICcTBa MacCOBOMU
KOMMYyHUKanuu, UHTepHEeT u ApyTHX);
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chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOJaTh  IpaBHJIA  DKOJIOTHYCCKH
1IeJIeCO00pa3HOro TMOBEJEHUsT B OBITY W TPYIOBOM JE€ATETLHOCTH B LEJSAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKpYXKarolled MPUPOAHOM Cpelbl, OCO3HABATh
OMaCHOCTh BO3ICHCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cvbeicn mokazarens [IJIK, mosicHATP Ha mpuMmepax CHocoObl YMEHBIEHUS U
IPEAOTBPAILLIECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYaroIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUISE  CHENbIX W ClIa0O0BUIANIMX OOyYaroluXcs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dhopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

HanmeHoBaHMe pa3jeioB U TeM

KoanuecTBo 4acoB

JIeKTPOHHBIE (HH(POBHIE)

Ne ni/m Konrpoasnbl | IpakTHueckue
MpOorpamMmmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
e padoThI padoThI
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHUH
[IpenmeT opraHnYeCcKO XUMHUH. )
11 e — 3 http://school-collection.edu.ru/
' p Tpu p collection/chemistry
coenuHeHuit A. M. Bytneposa
Hroro no pazneny 3
Pasnen 2. YraeBonopoabt
71 [IpenenbHbie YriaeBOOOPOIBI — ) http://school-collection.edu.ru/
' AITKAHBI collection/chemistry
29 HenpenensHble yriieBogopoasl: 6 1 http://school-collection.edu.ru/
' AJIKEHBI, aJIKaJIUEHBI, aJIKUHBI collection/chemistry
53 ADOMATHICCKIE VIICBOAODOLLL ) http://school-collection.edu.ru/
' P y FOPOA collection/chemistry
24 [IpupoiHBIE HICTOYHUKHI 3 1 http://school-collection.edu.ru/
' YIJIEBOJOPOOB M UX TIepepadoTKa collection/chemistry
Hroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:kaniue oprannyecKue coeIuHEeHUs
http://school-collection.edu.ru/
3.1 Cnuprtel. ®enon 3 . .
collection/chemistry
39 Anbaerunbl. KapOOHOBBIE KUCIIOTHI. 7 1 http://school-collection.edu.ru/

CrnoxHble 3¢upbl

collection/chemistry



http://school-collection.edu.ru/collection/chemistry
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

http://school-collection.edu.ru/

3.3 YrineBoant 3 1 collection/chemistry

Hroro no pazneny 13

Pa3znen 4. A3oTconepxainiue OpranHnyecKkue coeIuHeHust

http://school-collection.edu.ru/
4.1 AMuHBI. AMUHOKHUCIIOTEL. benku 3 D S.C Q0 co.ec 1R e
collection/chemistry
Hroro no pazneny 3

Paspnen 5. BeicokoMoJIeKyJISIpHBIE COCAUHEHUS

http://school-collection.edu.ru/
collection/chemistry

5.1 [TInactmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 2



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

11 KITACC

No KoanuyecTBO 4acoB
HaumeHoBaHMe pa3/ieioB U duexkTpoHHble (HUdpoBbIE)
n/ KonTtpoibHble IIpakTHyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
n padoTsbI padoTsbI
Pa3nen 1. TeopeTuueckue 0CHOBBI XUMHU
CtpoeHue aTOMOB.
Tlepnoanueckuii 3aK0H U .
PHOZ http://school-collection.edu.ru/
1.1 [Tepronuueckas cuctema 3 ) .
collection/chemistry
XUMHYECKUX 3j1eMeHToB 1. 1.
Menneneesa
12 CrtpoeHue BemecTna. 4 http://school-collection.edu.ru/
' MHoroo6pasue BelecTs collection/chemistry
1.3 XUMHUYECKUE PeaKIun 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranudeckasi xumusi
2.1 Metaninl 1
2.2 HemeTamier 1 1
)3 CBs13b HEOPTAHUYECKUX U ) http://school-collection.edu.ru/
' OpPraHMYECKUX BEIIECTB collection/chemistry
Hroro no pazneny 17
Pa3gen 3. XuMus 1 :KU3Hb
http://school-collection.edu.ru/
3.1 XuMHA U )KU3HDb 4 . .
collection/chemistry
OBIIEE KOJIMYECTBO YACOB 34 2 3



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
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