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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeIHEro oO0miero oO0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit denepanumn», TpeOOBaHUN K pe3ynbTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CpeHEro oOIIero oO0pa3oBaHUs
(®OIT  COO), npencraneHHeix B DegepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konuenuuu mnpenojgaBaHus
yueOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHuzainusx Poccuiickoi
Qdenepanvy, peamu3yIOIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJokeHU «CTpaTterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuon 1o 2025 rona» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXO/J0B K pa3paboTKe MpOrpaMMbl MO XUMHUHU, K OINPEACICHUIO
oO1mielt cTpaTteruy 00y4eHusi, BOCIUTAHUS M Pa3BUTHUS O0yUYaOIIUXCSl CPEJICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH,
collepKaHMsl, pPe3yabTaToB OOy4deHHs U TpeOOBaHUW K YPOBHIO IOJTOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKHUT 3aBEpLIAIONIMM 3TallOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTHU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJI0BeKa, a TAKXKE IKOJOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanmsyercs xumudeckoe oOpa3oBaHHE OOydYaIOIIMXCS Ha
YPOBHE CpEIHEro oO0mmero oOpa3oBaHHMS CpEJCTBAMU yd4eOHOIro IpeaMera
«XHUMHSA», CONEpKAHUE U MOCTPOCHHE KOTOPOTO OIPENENIEHbl B IPOrpaMME II0
XUMHH C YY4ETOM CTIeM(UKA HAYKH XUMUH, €€ 3HAUCHHsI B TIO3HAHUU TIPUPOJIBI U B
MaTepuaIbHON KM3HHU OOIECTBA, a TaKXKe C YUETOM OOIIMX LeNel U MPUHIIUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHSI KaK 3JIEMEHT CHCTEMbBl €CTECTBEHHBIX HAayK UIpaeT ocoOyr pojb B
COBPEMEHHOW IUBUIIM3AIMHA, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPHI.
Ona BHOCHT CBOM BKJIaJl B () OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHME LEJIOCTHOTO IMPEICTaBICHUS 00 OKPY>KAIOIIEM MHUPE KaK O €JIHHCTBE



MPUPOJIBI U YeJIOBEKa, KOTOpoe (POopMHUpPYyeTCs B XUMUM Ha OCHOBE MOHUMAHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MHUPA, OCO3HAHUS B3aUMOCBSI3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aUMOJIEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMH HAayKaMU, XMMHs CTalia
HEOTHEMJIEMOM YaCThi0 MUPOBOM KYJIbTYpPbhl, HEOOXOJAUMBIM YCJIIOBHEM YCIICIITHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HaykKa BBICOKMX TEXHOJIOTMM HampaBiI€HA Ha pEIICHUE
MI00aIbHBIX TPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAHBI 37J0POBbSI.

B coorBercTBHM ¢ OOMMMH UEISIMH W TOPUHIUIAMH CPEAHEro oOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIl YPOBEHb
U3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B JKH3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUS KOTOPBIX SIBISIIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTeMa
3HAHWM MO0 HEOPraHWYECKOW XMMHUH (C BKIIOUEHHUEM 3HAHUM U3 00Iel XUMUU) U
opraHnyecko xumMuu. POpMHUPOBAHUE NAHHON CHUCTEMbI 3HAHWI NPU U3YYEHUU
npenMera 00ecleyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» copMupoBaHa B MporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3Y4YeHHIO Yy4eOHOro Marepuana © oO0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW HA  ONpPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XHWMHH BEIlEeCTBa
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXHMMHUYECKHMX M JIIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBemeHus 00 U3yd4aeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIIEBOJOPOJOB [0 CIOKHBIX OMOJIOrMYECKU
AKTUBHBIX COEAMHEHUH. B Kypce OpraHnyeckod XWMHUHM TOJYYarT pPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAILHBIC
MPEACTABICHUS O XUMHYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaAKI[UU.



[log HOBBIM yrjiOM 3peHUss B IMpeaMere «XHUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TeopeTHYecKuii matepuan ¢ (HaKTOJIOTMYECKHE CBEJCHUS O BEIIeCTBaX U
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0Ias u HeopraHudeckas
XUMUS» O0yYaromMcsl MPeaoCTaBIseTCs BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHYECKUX IMO3UIIUH,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro111el 10 0O0BSACHSIOMIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHUN O BaXXHEWMINIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKHUX PEaKIUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TMpOTeKaHus jgonojHsercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICP)KAHUS, HMEIOIMUMHU KyJIbTypOJIOTHUUECKUNH U TPUKIIAJHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHMMAHUIO B3aMMOCBS3U XUMHUH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW W IMPAKTUYECKOU
JESTEIBHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K MpoLEcCy
TBOpPYECTBA B O0JACTH TCOPUU U MPAKTUYECKUX MPUIOKESHUH XUMUH, TTOMOTAIOT
BBITYCKHUKY OPHEHTUPOBATHCSA B OOIIECTBEHHO MW JUYHOCTHO 3HAYHMMBIX
npo0OyieMax, CBA3aHHBIX C XUMHEH, KPUTUUYECKH OCMBICIUBATh HH(OpPMAIUIO U
OPUMEHSATh €€ HJisi TOTNOJHEHUS 3HAHWM, pPEIICHUs HHTEIUIEKTyalbHbIX H
HKCIIEPUMEHTATBHBIX MCCIEIOBATEIBCKUX 3a/lad. B 1enoM cojaepxanue yueOHOro
npenMera  «XUMUS»  JAaHHOTO  YPOBHS ~ W3YYEHHS  OPMEHTHUPOBAHO  Ha
dbopMupoBaHuEe y O0yYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JIsI TOHUMAHUS
¢unocodckux umel, TakKUX Kak: MaTEpPHAIbHOE €IWHCTBO HEOPTaHUYECKOTO H
OpraHMYecKOro MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM H
CTpOEHUEM, TI03HABAEMOCTh MPHUPOIHBIX SBICHUNW MYTEM OJKCIEPUMEHTA W
pEelIeHUs] TMPOTUBOPEYMI MEXKIAYy HOBBIMH (aKkTaMu U  TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIIEHUU HKOJIOTUYECKUX MPOoOIieM, a
TaKKe MPoOIeM cOEepexEHUsT YHEPTETUIECKUX PECYpPCOB, CHIPhS, CO3/IaHUS HOBBIX
TE€XHOJOTUH U MaTEPUAJIOB.

B nmane pemeHus 3agay  BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALMU
oOydJarommuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TOAXOABI K OIpPEIeTICHUIO
CoIepKaHWsl ¥ TOCTPOSHHUS TMpeAMeTa MpeaycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIbHBIX YUEOHBIX JACHCTBUM, UMEIOIMINX 0a30BOE 3HAUEHHE JJIs1 PA3JIMUHbBIX
BUJIOB JICATEILHOCTH: pEIICHUS TpoOJieM, TOWCKa, aHamm3a W 00pabOTKu
uHOpMAIMK, HEOOXOAWMBIX JJii TPHOOPETCHHS ONbITa TPAKTHYECKON U



MCCIIEIOBATEIILCKOM JAESITENTbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IO3HAHUU
XAMHH.

B mpaktuke mpemogaBaHWs XWMHH KaKk Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpeTHEr0 00I1ero oOpa3oBaHusl, MPHU ONPEIEICHUN
COJIEPKATENIbHON XapaKTepUCTHKU IeJiel H3y4deHHsl IpeaMeTa HampaBiICHHEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XAMHYECKOW HAayKH KakK 00JIACTH COBPEMEHHOT'O ©CTECTBO3HAHWSI, MPAKTHYECKOU
JESATEIHPHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMITOHEHTOB MHUPOBOW KyabTypbl. C
METOJMYECKON TOYKM 3pPEHHsI TaKOW TOIXOA K OIMPENeICHHIO IeNeH H3ydeHHs
IpeIMeTa SIBJIICTCS BIIOJHE OMPABIaHHbIM.

CorylacHO JaHHOW TOYKE 3PCHHS TJIABHBIMHU IEISAMU H3Y4YCHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBisIFOTCS:

e (opMHpOBaHHWE CHUCTEMbl XHMHYECKUX 3HAHUH KaKk  BaKHCHIICH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKAT KIIOUEBBIC TIOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TCOPHUU XHUMUH,
OCBOCHHC S3bIKa HAyKH, YCBOCHHE M TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HCTOpHUECH
UX Pa3BUTHs U CTAHOBJICHUS;

« (dopMmHupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peakKlMid, HEOOXOAMMBIX [JIsi TNpUOOpeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHYECKUX SBJICHHH,
UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKOM U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EITEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO DJKCIEPUMEHTAa, COOJIIOJICHHEM  IpaBUII
0e301acHOro OOpaIeHUs ¢ BEIIECTBAMH.

Hapsiny ¢ stuMm, copepxaTenbHasi XapaKTepUCTHKA eIl U 3a/1ay U3y4YeHUS
MpeaMeTa B MPOrpamMMe 1Mo XUMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMH B CHCTEME CpenHero obmiero obpazoBanus. CeromHs B
MpernojlaBaHul ~ XUMHM B OONIbIIEH  CTETMEHH OTHAETCS  MPEANOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJACpKaHUS OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOITOTOBKY BBIMMYCKHUKA 00IIC00pa30oBaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HAHWH, a (PYHKIIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIOcO0aMH u
YMEHUSIMUA aKTUBHOTO TIOJIYYCHHsI 3HAHUN W TMPUMEHEHHUS WX B PEATbHOU KU3HU
JUTSL pEIICHUS] TPAKTUIECKUX 3a/1a4.

B cBf3u ¢ 9TUM mpu M3Y4YEHUHM TpeaMeTa «XHUMHs» JTOMUHHUPYIOIICE
3HaUYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:



ajanTanys oO0ydyaroluXcsl K YCIOBUSM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHuE  HHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHSTHUIO TPAMOTHBIX
pelieHnii B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopmupoBaHue 'y OOydYalOImMUXCA  KJIIOUEBBIX HABBIKOB  (KIHOUEBBIX
KOMIIETEHIMI), WMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE JJISI Pa3IMYHBIX BHUJIOB
JESTENbHOCTU: PEelleHUs Mpo0seM, MOUCKa, aHaiu3a U 00paboTKH HH(OpMaIuH,
HEOOXOAUMBIX JJIsi TPUOOPETEHUs ONbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XUMHH, a Takxke JUIsi OIEHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITETLHO MPUOOPETATh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHH C )KMU3HCHHBIMH MOTPEOHOCTSIMU, UCTIONB30BATh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIONCKA M aHaln3a y4eOHOU U
HAyYHO-TIOMYJSIPHOW HHGOPMAIIUA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOIINXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII0IaTeTbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, IPHU IUIAHUPOBAHWU U TMPOBEIECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOydamomuxcs YOEeKIEHHOCTH B T'YMaHUCTUYECKON
HAIPABJICHHOCTH XHWMHHU, €€ BAXKHOW pOJIM B PEIICHUU TIO0OATBHBIX MIpoOseM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUS] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OepexHOro
OTHONICHUS K TPHUPOJEC U CBOEMY 3J0pOBbIO, a TaKKe MPUOOPETEHUsS OIbITa
WCIIOJIb30BaHUsl TOJYYEHHBIX 3HAHUW JUIsl TOPUHSATUS TPAMOTHBIX PEUICHUN B
CUTYyalusiX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yuebnoM mnane cpeaHero oOmiero oOpa3oBaHUsA MpeaMeT «XHUMUS»
06a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON oOnacTh «EcTecTBeHHO-HAay4YHBIC
MIPEAMETBD».

OO6miee unciio 9acoB, OTBEAEHHBIX JIJIS U3YUCHUS XUMUH, Ha 0230BOM YPOBHE
cpeaHero obuiero oopaszoBanus, coctabiseT 68 ydacos: B 10 kmacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Hefiemio).

COIAEPKAHUE OBYYEHUA



10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHHT

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
MOJIYy4YeHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHUYECKUX
coenunenuii A. M. Bytneposa, e€ ocHOBHBIE MOJ0KeHUA. CTPYKTYpHBIE (OPMYIIbI
OpraHMYecKuX BellecTB. [omonorus, wu3oMepus. XHUMHUYECKass CBs3b B
OpraHUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBinenue o kinaccupuKalMu OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyeckas) W TpUBUAJIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHNMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl HW3YYEeHMsI BEIIECTB W HX MpEeBpaIlCHH:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHX BEIIEeCTB M MaTepuallaMM Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYEeCKHMX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIIEHUI0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (TiaBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKMH psia. Meran U 3TaH —
NPOCTEHIINE TPEJACTABUTENN alKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOWMCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXOXKACHUE B NPUPOAE, MOJYyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAl. DTWIEH U NPONUIEH —
NPOCTEHIIINE TPEJACTABUTENN aTKeHOB: (PU3WYECKUEe W XHMHYECKHE CBOMCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlMM, OKHUCICHHS H
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merunOyramueH-1,3: cTpoeHHe, BaKHEUITHE
XMMHYECKUE CBOMCTBA (peakuus nosuMepusanuu). IlomydeHne CHHTETHYECKOTro
KayudyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHMS, FTOMOJIOTUYECKUN psll. ALETUIIEH
— TpPOCTEHIINH TMpeAcTaBUTENb QJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (peaklMy TUIPUPOBaHUs, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. benszoin: cocTtaB, cTpoeHHe, (PU3NYECKHE U XMMHYECKHE CBOMCTBA
(peakuuu raJoreHMpoOBaHUs U HUTPOBAHMS), MOJIYyYEHHE W NMPUMEHEHHUe. 10myon:



cocmas, cmpoeHue, pusuveckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUA), NOMyYyeHue u npumerenue. TOKCUYHOCTB
apeHoB. l'eHernuyeckas CBsA3b MEXAY YIJIEBOIOPOAAMH, IPUHAICKAIIUMUA K
pa3JIMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. IIpupoaHbIi ra3 W MONIYTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxaenue. Crocodbl nepepaboTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaTuTH4YeCKuil), mnuponus. IlpomyKTsi
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHS] BEUIECTB M MX IPEBpALICHUN:
O3HaKOMJIEHHME C oO0pa3lamMu IUIaCTMAacC, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hepte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA

Y U3y4YE€HHUE €0 CBOWCTB.

PacuétHrie 3agaun.

Borluncnenuss 1mo ypaBHEHHIO XWMMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOAYKTa PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIINN).

Kuciopoaconep:kamue oprann4eckue coeIMHeHH

IIpenenbHble  OQHOATOMHBIE CHUPTHL. MeETaHOI W 3TAHOJN: CTPOCHMUE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa (peakuMM C aKTUBHBIMM MeTaljlaMH,
raJIOT€HOBOZIOPOIAMH, TOPEHHUE), NpPHUMEHEHHE. BOAOpOIHBIE CBSI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U ATAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTHI.  OTWICHIJIMKONIb W  TJIMLEPUH: CTPOECHHUE,
¢usnyeckue M XUMUYECKHE CBOWMCTBAa (B3aMMOJCICTBHE CO MIEIOYHBIMU
METaJNIaM{, KAaueCTBEHHAs pEeaklMs Ha MHOTOAaTOMHBIE cnupThl). JlelicTBHe Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TWICHTIIMKOJIA.

deHol: CTpOCHUE MOJEKYIbl, (HU3NYEeCKHe H XHUMHYECKHE CBONCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemouwvl. DopMmanpaerus, aneTaIbIETHI:  CTPOCHME,
¢u3nyeckne U XMMHUYECKHE CBOMCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAauECTBEHHBIE PEAKIMH ), IOJYyUYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE MpeJeNbHbIE KapOOHOBBIE KHUCIOTBL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (pU3HUecKne M XMMHUYEeCKHe CBOWCTBa (CBOWCTBA,
o0miue ISl Kjacca KHCIOT, Peakiys 3TepupUKalui), MOJIyYeHUEe U MPUMEHEHHE.



CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEICTABUTENM BBICIINX KapOOHOBBIX
KHCJIOT. MbLIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxxHble 3(Qupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCHOT. [uaponus
coxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KHUPOB.

VYrneBoael: cocraB, KilaccUpUKalMs ~ yriaeBoAoB  (MOHO-, JHU- U
nosiucaxapubl). ['oko3a — npocTelmmii MoHOCaxapua: 0COOEHHOCTH CTPOEHUs
MOJIEKYJIbl, (U3MYECKHE U XUMHUYECKHE CBOMCTBa (B3aMMOJEUCTBHE C
ruapokcuom Meau(ll), oxuciaenne amMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXIEHUE B MPUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP TITFOKO3bI.

Kpaxman u nemnono3a kKak npupogHbie nonuMepbl. CTpoeHue Kpaxmaina H
HeJuTtoNo3bl.  PU3NYecKHe W XMMHUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEAKIIMsI C HOJIOM).

OKCHEepUMEHTAJIbHBIE METOJbl W3YYEeHMsI BEIIEeCTB W HX MpEeBpaIlCHH:
npoBe/ieHre, HaOJIOIEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUMHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJa
okcugoMm Menu(ll)), MHOroaroMHbBIX CHOUPTOB (B3aUMOJACHCTBUE TIUIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcuaom wmemu(Il), B3ammomeicTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Boruncnenuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WJIM MPOJYKTAa PEAKIMH [0 MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxkaniue OpraHnuecKue COeqUHEHHUS.

AMUHOKHUCIIOTH KaKk aM(pOTepHble OpraHuyecKkue coeauHeHus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe INIMIMHA). bronormueckoe
3HaY€HUE aMUHOKUCIOT. [lenTuebl.

benkn Kak NpUPOIHBIE BBICOKOMOJIEKYJIApHBbIE coeauHeHus. [lepBuuHas,
BTOpUYHAsT U TpEeTUYHas CTPYKTypa OeiakoB. XUMHYECKHE CBOICTBa OEJIKOB:
TUIPOJIN3, I€HATypalllsl, KaUeCTBEHHbIE PEAKIINH Ha OENKH.

OKCHEpPUMEHTAJIbHBIE METOAbl HW3YYEHHsI BEIIECTB M HX IPEBpAICHUI:
HaAOJI0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OEJIKOB MpU
HarpeBaHUM, IBETHbIE pEaKLUU OEIKOB.

BbicokOMOJIEKY ISIpHBIE COeAMHEHUS



OCHOBHBIC TIOHSATHUS XUMHUU BBICOKOMOJICKYJSIPHBIX COCAMHCHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEPHU3AIIUHU, CPEIHSIS MOJICKYJIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISIPHBIX COCIUHCHUA —
MTOJIMMEPHU3AIIHSI ¥ TIOJTUKOHACHCAITHS.

OKCHEPUMEHTAIbHBIE METOJbl HW3YYCHHsI BEIIECTB W WX IPEBPAIICHUIM:
O3HAKOMJICHHE C oOpasliaMH MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4qyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanust MeXIpEeIMETHBIX CBSA3CH MPU U3YYCHUH OPTaHUYCCKOW XMMHUU B
10 kiacce OCYIIECTBIISCTCS YEpe3 HCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TMOHSATHH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Ime ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAyYHBIH (PakT, rumoTesa,
3aKOH, TEOpHsI, aHaJN3, CHUHTE3, KJIacCU(UKAIMS, TIEPUOTUIHOCTh, HAOIIOICHNUE,
U3MEpEeHne, SIKCIIEPUMEHT, MOJICTUPOBaHNE.

®dwuszmka: wmarepus, OJHEprusi, Macca, aroM, OJJIGKTPOH, MOJEKYIa,
DHEPreTHYECKUH YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIIeCcTBa, (GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kineTka, opranm3Mm, Ouocdepa, oOMEH BeEUIECTB B OpraHU3ME,
dorocuHTE3, OHMOJOTHMYECKA AaKTHBHBIC BellecTBa (OCJIKH, YIJIEBOABI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpalbl, TOPHBIE MOPOJIBI, TIOJE3HBIE HCKOMAaEeMbIE, TOTUIHBO,
PECYpCHI.

TexHonmorusi: MUIIEBBIC MPOIYKTHl, OCHOBHI PAllMOHAIBHOTO MHUTAHHSA,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHYECKHE Mperaparhl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne 0CHOBbI XUMHUU

XuMudeckud anemMeHT. AToMm. Sapo artoma, H30TONbL. DIEKTPOHHAs
000J10YKa. DHEPreTHYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanw, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeleHusl AJIEKTPOHOB MO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpAIUsi aTOMOB.



ITepuonnueckuit 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DIIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEpUOANYECKOrO 3aKOHA U Ilepmonndeckoi cUCTEMBI
XuMH4eckux ieMeHToB [[. 1. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTM W3MEHEHHMS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BELIECTB IO TpYINaM M MepHOJaM.
3Ha4YeHUE NEPUOIUYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenune BemiecTBa. XUMHUUYECKAass CBSI3b. BHIBI XUMHYECKOW CBA3U
(koBaJIeHTHAsl HEMOJSpHAas M MOJSpHAs, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHHs KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBII M JOHOPHO-
akuentopHsiil). Bomopognas cBs3b. BaneHTHOCTh. NEKTPOOTPHUIATENBHOCTS.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTtBa  MOJEKYJISPHOTO M HEMOJIEKYJSIPHOTO  CTPOECHHUSA.  3aKOH
NOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKY.

[lonsiTHe O nUcHEpCHBIX cuUcTeMaX. VICTUHHBIE M KOJUJIOMIHBIE PacTBOPHI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COEMHEHU. HomeHnknatypa
HEOpPraHWYECKUX BellecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass — peakius.  Kmaccudukanus  XUMUYECKMX — peakuudid B
HEOPraHUYeCKON M OpPraHM4YecKOd XUMHUH. 3aKOH COXPAHEHUs MACChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIHX.

CKopocTh peakiud, e€ 3aBUCUMOCTh OT pas3iu4HbIX (hakTopoB. OOpaTHUMbIE
peakuuu. XuMHYeCKoe paBHOBecue. DakToppl, BIUSAIOIIAE HA COCTOSHHUE
xummuueckoro papHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas aucconuanus. CHiibHBIC U clladbie 31eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KMCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHs] BEUIECTB W HMX IPEBpAlCHUN:
neMoHcTparsa Taomui «llepuoamdeckas cucrema XuMuueckux sjaeMentoB 1. H.
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIUIMYECKUX PEUIETOK, HaOJIOJIeHUuE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3IOKEHUE MEPOKCUAA
BOZOPOJa B MPUCYTCTBUHU KaTaJIU3aTOPa, ONPEIEICHUE CPEBl PACTBOPOB BEIIECTB
C TOMOULIbK0 YHHMBEPCAJIBHOIO HWHAMKATOPA, PEaKUWW HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUIECKON paboThl «BiusiHue pa3nuyHbiX PakTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.



Pacuérnsbie 3anaun.

Pacy€Ttel 1no ypaBHEHMAM XMMHUYECKMX pEaKUHUi, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETBI, PAacCU€Thl C KCIOJB30BAHUEM IIOHATHUS «MACCOBasd
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxenue HemetaiuioB B Ilepuoauyeckon  cucreme
xumuyeckux snemeHtoB JI. M. MennaeneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB.
dusnyeckue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETaUIoB (Ha mMpuUMepe
KHUCIIOpoJia, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIITUX HEMETA/IOB (TallOr€HOB, CEphI, a30Ta,
dochopa, yrmepomga U KpeMHHs)) W MX  COCAMHEHUU  (OKCHJIOB,
KHUCIIOPOJICOAEPIKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Mertamibl. Ilonoxxkenue merannoB B llepuoauueckoit cucreMe XUMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JICKTPOHHBIX 000JIOUEK
atoMoB MeTtauioB. O0mme ¢usndeckue cpoiictBa MetaiioB. CrijiaBel METAJIJIOB.
DIIEKTPOXUMUUECKUI Psijl HAMPSHKEHU METAIJIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATPHUH, Kalaui, KalbIUH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJIE€30, MEAb) U UX COCUHEHHUI.

OO6mue crocoObl Mody4YeHUs: MeTauioB. [IpuMeHeHHe MeTamioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHsS] BEUIECTB W HMX MPEBpALICHUN:
U3y4YCHHE KOJUIEKIUH «MeTamsl U CIJIaBbl», OOpa3I[0OB HEMETAIJIOB, pelIeHUE
HKCIIEPUMEHTATBHBIX 3a/a4, HAOJIOJEHWE U OINHUCAHHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCHIA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U IIEJI0YEH, KAUeCTBEHHBIE PEAaKIIMU HA KATHOHBI METAJIIOB).

Pacuérnble 3anaumn.

PacuéTtel mMacchl BemiecTBa Wi 00BbEMA Ta3oB MO HW3BECTHOMY KOJIUYECTBY
BEI[ECTBA, MAacce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUU, €CIIH OTHO
13 BEILIECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B oO€Cn€YEHUHM SKOJIOTHUYECKOM, DPHEPTeTHYECKOM W MHUIIEBOU
0e30macHOCTH, Pa3BUTHH MEIWUIHUHBL. [loHATHE O HAyYHBIX METOAAaX IO3HAHMSI
BEIIECTB U XUMUYECKNUX PEAKIUMN.



[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJTYYCHHSI BYKHEHIIIMX BEIECTB.

YemoBek B MHUpPE BEMIECTB M MAaTEPUAJIOB: BAXKHEWUIINE CTPOUTEIHHBIC
MaTepHalibl, KOHCTPYKIIMOHHBIC MaTepuajbl, KpPAacKH, CTEKIO, KEpaMHKa,
MaTepHaibl IS AJICKTPOHUKH, HAaHOMATEPHUAJbl, OPraHUYCCKHUE W MHUHEPAIbHBIC
yIn00peHus.

XuMHS W 3I0pOBbE 4YEJIOBEKAa: IpaBUjIa HCIIONB30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuiia 0€30MaCHOTO UCTIOIb30BaHUS NIPEMapaToB OBITOBON XUMHH B
TIOBCETHCBHOM JKHU3HMU.

MeXnpeIMeTHBIE CBS3H.

Peanuzammst  MEXNpEAMETHBIX  CBA3€H TpW  HM3ydyeHUHW oOmed u
HEopraHU4ecKo XuMuu B 11 Kjacce OCYIIECTBISETCS Yepe3 MCIIOb30BAaHUE KaK
OoOIMX EeCTCCTBEHHO-HAyYHBIX TOHATHH, TaK W TIOHATHH, SBJSIONIUXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IIPEJIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIH (PakT, rUmoTe3a, 3aKoH,
TEOpHs, aHajdu3, CHHTE3, KIacCUPUKalUs, TEePUOJUIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICIUPOBAHHE, H3MEPCHUE, SIBJICHHE.

®dwusuka: MaTepusi, JHEPTHsI, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOII, PaINOAKTUBHOCTD, MOJICKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHWE BEIIecTBa, (PM3MUECKHE BEIMYMHBI U SIUHUIBI MX
MU3MEPEHHUS, CKOPOCTb.

buomorus: KieTka, OpraHu3M, JKocHcTeMa, Owmocdepa, Makpo- W
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIICCTB B OpraHU3MeE.

['eorpadusi: MuUHEpaIIbI, TOPHBIE TTOPOJIBI, TIOJE3HBIC MCKOMAaeMbIC, TOIUIHBO,
PECYpCHI.

TexHomorusi: XUMUYecKasi MPOMBIIIICHHOCTh, METALTYPTHS, POU3BOJICTBO
CTPOUTENBHBIX MaTePHUAJIOB, CEIbCKOXO3SIMICTBEHHOE TMPOU3BOACTBO, IHIIEBAS
MPOMBIIINICHHOCTh,  (papMaiieBTHUeCKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB,
AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOT'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIET'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI



OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOEHHUS
oOydJarolmuMHCsl TPOorpaMM CpeAaHero ooOImero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeJMETHbIM H TpPEeAMETHhIM). HaydHo-MeTonuueckoil OCHOBOM IS
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESITEIBLHOCTHBIM IMOAXOJ0OM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCUHCKONW TpaxJaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEAEIICHHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHHUM JIMUHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOyYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
JEATeTbHOCTH II@HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPHUCYIIUMH IIEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYPhl U CIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE MJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHMS IpeaMera «XHUMHS» JOCTUTalOTCS B
€ANMHCTBE Y4YeOHOW M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBAa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTra «XHMHUS» OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OIbBITA TO3HABATENLHON M TPAKTHYECKOW JCSATEIBHOCTU
oOydJarommXxcs Mo peaju3aluy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H TMpaBUJIaX MEXIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;



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

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YUeOHOU JIEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HaCJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCCY TBOpPYECTBA B OOJIACTHM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHUS HAyKU €CTh Pe3yibTaT
JUIMTENIbHBIX ~ HAOMIONCHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa M TI03HABATEJIbHBIX MOTHMBOB B TIOJYYCHHUU U TMOCIEIYIOIIEM
aHajau3e MH(pOpMAIMU O TEPEHOBBIX JIOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3AHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHAMATh OCO3HAHHbBIEC PELICHHS, OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IMOBEJAECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHUE TIOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHHUS IEHHOCTeW 370pOBOr0 W 0Oe30MacHoro obpasza KHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmrofieHusi TmpaBui O€30MacHOro OOpalieHusi ¢ BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTH TMPaBUI HWHIAUBUAYATBHOTO M  KOJUIEKTUBHOIO
0e30macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIUEK (yMoTpeOieHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

5) TPyA0BOr0 BOCIIMTAHMS



KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrUX BHJAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUU NPAKTUUYECKUX 3aaad
COIMaIbHOM HANPaBIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY U3YyUYCHHIO MPpodeccuil pa3IuyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TPyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIBHON TpPaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccun M peaausaluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JI0TrN4YeCKOro BOCTIUTAHMS:

9KOJIOTUUECKH IIeJI€CO00Pa3HOr0 OTHOIIEHUSI K MPUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJI0O0ATBHOTO XapakTepa JKOJOTHYECKUX TPOoOJeM, BIIMSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTIDKEHUH XUMHH  JUIS
peuIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JIEUCTBUN, MPUHOCSALIUMX BpEd  OKpYyKarolleu
NPUPOJHON cpefie, YMEHHsS] TPOrHO3UPOBATH HEOJIArONPHUSTHBIE 3KOJIOTHMUECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOrO 3KOJIOIMYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTUYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCSI UMH B TO3HABATEIbHOW, KOMMYHUKATUBHOW WU COLMAIIBHOM
NPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTHUBOCTOATH HICOJIOTHH
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAHHUS CHenM)UKM XUMUUM KaKk HayKd, OCO3HaHHS €€ poilu B
dbopMHUpOBaHUN PANMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM IEJIOCTHOTO
MpEACTaBICHUS 00 OKpYXKAIOLEM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;



yOexxa€HHOCTH B 0COOOM  3HAUMMOCTH XUMHUU JJIi  COBPEMEHHOM
LMUBUIM3ALAU: B €€ TI'YMAaHUCTUYECKOM HAIPAaBICHHOCTH U BaXHOW pOJIM B
CO371aHUM HOBOM 0a3bl MaTepuaIbHOU KYJIbTYphI, pEHIEHUH II00aJbHBIX IpobiieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CHIPHEBOW, DHEPrEeTUUYECKOM, NUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIMHBI, 0OECIEUECHUU YCIOBUMI
YCIEIIHOTO TpyJa U SKOJOTMYECKM KOMMOPTHOW JKU3HU KaXKIOro YjeHa
o0I11eCTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJ0B
NO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJb30BATh
noJlydaeMble 3HaHUS JUJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXAIOLEero Mupa u
OPOUCXOAIIMX B HEM U3MEHEHUN, YMEHUS JieJaTh 000OCHOBAaHHBIC 3aKIJIIOUECHUS Ha
OCHOBE HayuyHbIX (DaKTOB W MMEIOUIMXCS JAHHBIX C LEJIbI0 MOJYy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHYECKUE 3HAHMS IS
penieHus NpoodJieM B peajbHbIX KU3HEHHBIX CUTYAILUSX;

UHTEpeca K [O3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIbHOCTH,

FOTOBHOCTM M CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJla B pa3ilu4HbIX cepax NpodeccuoHaIbHON

JEeSATENBHOCTH.
METAIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeaMeTa «XUMUs» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HaYUMble 1 (QOPMHPOBAHHS  MHUPOBO33PEHUS  OOyYaIOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIIUE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEHUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SBICHUE,
mpoliece, cucTeMa, HaydHbId (pakT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOCHUE, H3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEPCAJIbHBIE Y4eOHbIE NelcTBUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,
PETYISITUBHEIE), o0ecreynBaroIne dbopmupoBaHue (G yHKIIMOHATEHON
TPaMOTHOCTH U COITMATBHOW KOMITIETCHITHH 00y4YatomnXCs;



CIIOCOOHOCTH o0yyJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUSI M YHUBEpPCAJIbHbIE yueOHBbIE
JNEUCTBU B ITI03HABATEIILHOU U COLIUATILHON IIPAKTUKE.

MertanpenMeTHble pe3yiabTaThl OTpa)XalrOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEJILHBIMH, KOMMYHUKATUBHBIMH UM  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBJaaaeHue YHHUBepPCATbHBIMH yueOHbIMH MO3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYJNHpPOBaTH W aKTyalU3UPOBaTh  MpoOJIeMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OTIPENIENATh 1IeNIM JCSATEIbHOCTH, 3ajaBas MapaMmeTpbl U KPUTEPUH HX
JOCTH)KEHUS, COOTHOCHTh PE3YJIbTaThl ICSITEIHBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh TMPH OCBOCHHM 3HAHUKM MPHUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIICJISITh XapaKTEPHBIC MPU3HAKKU TMOHATHH M YCTaHABIMBATh WX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOUINE MTOHSATUS JIJI1 OOBSICHEHUS OTACIBHBIX (DAaKTOB U
SIBJICHUM;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU JJIs KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIHIA;

yCTaHABIUBATh MPUUYUHHO-CJICACTBEHHBIC CBSI3M MEXIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYX ICHHUS (MHIYKTUBHBIC, JI€NYKTHUBHBIE, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYHS B paccMaTpHUBAECMbIX
SIBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHUSI;

MIPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIIOIB3YEMbIE B XUMUM CHMBOJIUYECKHUE
(3HaKOBBIC) MOJIECIIH, MPEOOPA30BHIBATH MOICIBHBIC TIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHE XHUMHYCCKON
peaKkiui — TPU PELICHUU Y4eOHBIX IMO3HABATEIbHBIX W IPAKTUUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJEIbHbBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4aE€MbIX BEIIECCTB U XUMUUYECKUX PEAKIIH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAaMHM METOJ0B HAyYHOTO TO3HAHUS BEHIECTB U XUMUUYECKHUX
pEeaKUunii;

(bopMyITHPOBATH MM M 33/1a9X MCCIICTOBAHUS, UCIIOIb30BaTh ITOCTABICHHBIC
U CaMOCTOSITEILHO CGHOPMYJIHPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA



MO3HAHUS W OCHOBBI JJIT (POPMHUPOBAHMSI THIIOTE3HI 1O MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCJIBHOTO IUIAHUPOBAHUS W IPOBEICHHS
YUYEHUUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJI0M
mporecca, CaMOCTOSTEIBHO IIPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupOBaTh
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

NpHOOPEeTaTh OMBIT YYEHWYCCKOH WCCIICAOBATECILCKOW W MPOCKTHOM
JESATEIBHOCTH, TPOSBISITE CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB PCIICHHWS TPAKTUYCCKUX 3ajad, MPUMCHCHHIO pPa3JTHYHBIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nunpopmanmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpMaNuK (HAy4HO-
NOMyJISIPHAST JIUTEpaTypa XHMHYECKOTO COJCP)KaHUS, CIPaBOYHBIC IIOCOOUS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh MH(DOPMAIUIO Pa3IMYHBIX BHIOB U (OpM
IpeJICTaBIICHUS, KPUTHYCCKU OIICHUBATh eé JOCTOBEPHOCTH U
HENIPOTUBOPECUYHBOCTb;

(dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3NUYHbIE METOJbI MPU TIOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBINOJTHEHUS YYEOHBIX 3a1ay
OnpeNeIEHHOrO TUIIA;

npUOOpEeTaTh OMNBIT MCIOIB30BAHUS HHGPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUUHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYI0  (OpPMY  MPEACTABICHUS
uHopManuu (CXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $A3BIK B KadeCTBE CpEACTBAa Tpu paboTe C
XUMHYECKOW HMHPOpMAaIMe: TPUMEHITh MEXKIpeAMEeTHbIe ((du3udeckue W
MaTeMaTUYeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W MpPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajieHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAae€MOU TeMbl B XOJIe Juaiora u/uiu
JUCKYCCHH,  BBICKAa3bIBaTh  HJeH, (OPMYIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3YJIbTaTOB ITO3HABATEIHHON EATEITbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHLHO MJIA COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHEHUH
XAMHYECKOTO JKCIIEPUMEHTA, MPAKTUIECKONW pabOThl TIO MCCICIOBAHUIO CBOWCTB



M3y4YaeMbIX BELIECTB, pealu3aluu y4eOHOTo MpoekTa U (OpMYIUPOBATH BHIBOJIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS NO3ULHAU B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJIATHBHBIMU A¢HCTBUSIMH:

CaMOCTOSTEIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIIBHYIO
NEATENIbHOCTh, Olpenessis €€ Leld U 3aJadyd, KOHTPOJIHUpOBATH U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBAaTh MpeajaraéMblid ajiroput™M JEHCTBUH MpuU
BBIMOJTHEHUM Y4eOHBIX M HCCJEJ0BAaTENbCKUX 3ajJad, BbIOMpaTh Haubosee
3G (exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TMOJyYEeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKLHUAX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEU JEATEIIbHOCTA HAa OCHOBE CaMOAHAJIN3a
Y CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHuyeckass XUMHSI»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUN O  XMUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHONW KapTUHBl MHpPA, POJM XMMHHU B I[IO3HAHUMU SIBJICHUU
npupoabl, B (HOPMUPOBAHMHM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM IS pelIeHUs TPAKTUIECKUX 3a71ad
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHWUM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUW DIIEMEHT, aTOM, OJJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAIGHTHOCTh, JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKAsI
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamiéHHAas), MOJb, MOJSpPHAs
Macca, MOJISPHBIM O00BEM, YIIIEPONHBIN CKeJeT, (YHKIMOHAIbHAs TPYIIa,
paauKaj, U30MEPUsS, U30MEPBI, TOMOJOIMYECKUN PsiZl, TOMOJIOTH, YIJIEBOAOPOBI,
KUCJIOPOJ M a30TCOAEPXKAIIME COCIUHEHUS, MOHOMEpP, IOJIUMEP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannyeckux BeniectB A. M. ByTtinepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJWYECKUN S3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHWS,
Je)KalllMe B OCHOBE IOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHYECKUX
SABJICHUM, (PAKTONIOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUH U



0€e30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JAEATEIBbHOCTU YEIOBEKA,

c(OpMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABIIMBAaTh MX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAHUU COCTaBa, CTPOEHUS U MPEBPALLECHUN OPraHUYECKUX COCTUHEHUM;

c(OpMHUPOBAHHOCTh YMEHHUW HCIOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMysn  OpraHMYecKMX BEIIeCTB UM YpaBHEHUH XMMHUYECKUX PpEeaKIuil,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKHUX BEIIECTB Ui WILTIOCTPALIMU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHaBIMBATH MNPUHAJIC)KHOCTh H3YUYECHHBIX
OpPraHWYeCKUX BEUIECTB MO HMX COCTaBy M CTPOEHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine COeAMHEHU (yriaeBOAOPOAbl, KHUCIOPOI U a30TCOAEpKalue
COCIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHMs), JlaBaTb KM Ha3BaHUS 110
cuctematnueckoit Homenkiatype (IUPAC), a Takke NpUBOAUTH TpPUBUAIBHBIC
Ha3BaHMs OTAENBHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMMJIIEH, alleTUJICH,
ATWJICHIJIMKOJb, TIHLEPUH, (eHos, (GopMmanblIerus, aleTaablerusl, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBASI KMCJIOTA, CTEAPUHOBASI KUCJIOTA, TJI0K03a,
bpyKTO3a, Kpaxmal, [eJTi0a03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHS OINPEACNATh BHABl XUMHYECKOW CBSI3H B
OpraHWYECKUX COCTMHEHUAX (OJUHAPHBIE U KPATHHIE);

c(OpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJIOXKEHHUSI TEOPUU CTPOCHHUS
oprannuyeckux BemectB A. M. byTiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3AaKOH COXPAHEHHUS MacChl BELIECTB;

chOpMHpPOBAHHOCTh ~ YMEHHH  XapakTepuU30BaTh  COCTaB,  CTPOCHHE,
dusznueckre U XUMHUYECKHME CBONCTBA TUMUYHBIX MPEICTABUTEICH Ppa3IMYHBIX
KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, STWIECH, IPOIWJIEH, alleTHUJIEH,
Oyramuen-1,3, mermnOyramueH-1,3, OeH30JI, METaHOJ], 3TaHOJ], STHUJCHIJIMKOb,
IJIMIEPUH, (EHOJ, aleTalbIeru]l, MypaBbHUHAsE U YKCyCHas KHCIJIOTBHI, TJIIOKO03a,
Kpaxma, HEeJUTI0I03a, AMUHOYKCYCHasl KHCIIOTA), WIUTFOCTPUPOBATh T'€HETUYECKYIO
CBA3b MEXJY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOLIMX XUMHUYECKUX PEAKLUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHUKH YTIEBOIOPOJIHOTO
ChIpbs (HE(D T, MPUPOAHBIN Ta3, YTOJIb), CIOCOOBI UX MEPEPAOOTKH U MPAKTHIECKOE
IIPUMEHEHUE POAYKTOB IepepadbOTKH;



c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIUHCICHUS 1O XUMHUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIIECTBA WM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOrO0 MO3HAHUA, UCIOIb3YEMbIX B XUMHUM NIPU U3YUYCHUU BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOM0IeHNE, U3MEpPEHUE, IKCIIEPUMEHT, MOJISTUPOBaHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKHE 3HAHWUS [JIsi NPUHATHS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallMsiX, CBSI3aHHBIX C BEHIECTBAMM U HUX
NPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIH30BaHUS XUMUYECKOU
nocyAaol u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalleHus ¢
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMHU IO BBITIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIbITOB,;

c(hOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATH M BBHIMOJHATH XUMHUYCCKUU
AKCTIIEPUMEHT (TIPEBpaIeHUs OPraHUYECKUX BEIIECTB MMPY HarpeBaHUH, MOJIyUEHUE
STUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEIIECTB, JE€HATypalus OETKOB MPH HAarpeBaHUU, IIBETHbIC peakluuu OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHM OE€30MaCHOCTH TpU OOpalleHUuu C
BEIIECTBAMU U J1a0OpaTOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
UHPOPMAIIMIO, TIONY4aeMyl0 €3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM
uHbopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAaHHOCTh ~ YMEHHMH  COONIOJATh  MpaBWIa  JKOJIOTHYCCKH
[1eJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEIAX
COXpPAaHEHHUsI CBOETO 3I0POBbS M OKPYKAIOWIEH IMPUPOJHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JECHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mokaszatens [1/IK, mosicHsaTe Ha mpumepax cmocoObl
YMEHBUICHHUSI W NPEAOTBPALICHUS] HX BPEIHOTO BO3JACWCTBHUS Ha OpPraHU3M
YEJI0BEKa,;

Ui OOYYarOIIUXCA C OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 37I0POBBS: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB W
XUMHUYECKHX SIBIICHUM;



JUISL CHENbIX W CHa0OBUIASIIMX OOYYalOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHble pe3ynabTaThl OCBOEHHS Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUN: O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XMMHUU B TIO3HAHUU SIBJICHUU
npuposbl, B  (OPMUPOBAHUU  MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs TPAKTUYECKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMMOHATHS (XUMUYECKUH 3JIEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISIPHBIH 00BEM,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b
(xoBaJIeHTHAsl, MOHHAs, METAJUTMYECKas, BOJOPOIHAs ), KpUCTAJUTMUECKas peliéTka,
TUIBI ~ XUMUYECKHX  pEaKUud, pacTBOp, DJIEKTPOIUTHI, HEIEKTPOJIUTHI,
ANEKTPOJINTHYECKAs AUCCOIMALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pEaKLHMH, XUMUYECKOE PABHOBECHE); TECOPUM W 3aKOHBI (Te€Opus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUs U MPEBPAILCHUS SHEPIUU
OpyU XUMHUYECKUX pPEaKLUUSAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BbIK XHMUHU,
MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAIIHNE B OCHOBE NMOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PAKTOJIOTHUYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIB30BAHUH BAKHEHIITUX HEOPTaHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS IPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIONB30BATh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
cocTaBieHuss (OpMysl BEIIECTB M  YpPAaBHEHHM XUMUUYECKUX  PEaKIUH,
cucreMarnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEJIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTb, HETAILIEHAS] U3BECTh, TUTHEBAsS COAA, MUPUT U JAPYTHE);



c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAICHTHOCTb U CTETIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTaBa, BHJ XUMHUUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJJTUYECKOW PEIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJspHasi,
HMOHHAs, METAJTHYECKAs), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUHI yCTaHaBIIMBAaTh MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIHIECTB IO HUX COCTaBY K OMNPEACIEHHOMY Kiaccy/TpyIre
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJLIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa v 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKITNH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoil CUCTEMBI
xuMudeckux djementoB JI. M. MenneneeBa, HCIONb3ys MOHATHSA «s-, P-, d-
AJIEKTPOHHbBIC opOuTamny, «QHEPTETUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U UX COCIUHEHUH
10 meprojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 351eMeHTOB 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHWYECKHX BEUIECTB  PA3JMYHBIX  KJIACCOB,
MOJATBEPAKIATH CYIIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXAY HEOPTaHUYECKUMU
BEIIECTBAMM C MOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIIMPOBATh XMUMHUYCCKUE PEAKIIUH TIO
pPa3IMYHBIM TpU3HAKaM (YMCIY UM COCTABYy PEAruMpyIONIMX BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKIiM, YU4acTHIO KaTaJlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTaBJISITh ypPaBHEHHUS PEaKIUH pPa3IudHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPAaBHEHUS PEaKIIMi HOHHOTO OOMEHa, YIUThIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAaHHOCTh YMEHHUW TPOBOJUTH PEAKIHH, ITOATBEPIKIAIOIINC
KaYECTBCHHBIA COCTAaB PA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PaClO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIICCTB;



c(OpPMHPOBAHHOCTh YMEHHMHA PACKpPhIBaTh  CYINIHOCTh  OKHCIWUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMNA TOCPEACTBOM COCTABJICHHS 3JICKTPOHHOTO OanaHca
3TUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEaKIUy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYICCKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHETo Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUUYECKHE IPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHsI CEPHOW KHUCIIOTBHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH TPEJCTABICHUN 00 OOMMX HAyYHBIX NPUHIIAIAX WU
AKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHHH TPOBOJIUTH BBIYMCICHHUS C WCIOJb30BAHHEM
TOHSITHSI «MaccoBasi JIOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B
IpH XMMHUYECKHX PEaKIMAX, MacChl BEIIECTBA WM 00BbEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM O0BEMY OJTHOTO M3 yYACTBYIOUIUX B PEAKIIHH
BEIICCTB, TEIUIOBOTO 3(deKTa peakIiMi Ha OCHOBE 3aKOHOB COXPAHCHHS MacChl
BEIICCTB, PEBPAICHUS U COXPAaHEHUS YHEPTHH;

c(hOpPMHPOBAHHOCTh YMEHHM COOJIIO/IaTh TIPaBUIIA MOJIB30BAHUS XUMHUYECKOM
nocyaoi u JabopaTOpHBIM OOOpYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHUIO JIaOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3ioKeHUEe TMEePOKCUIA BOAOPOJAA B MPHUCYTCTBUU KaTalu3aTopa,
OTpEJICTICHHE CpeIbl PACTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOpA, BIUSHHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUUYECKOW pEaKIInH,
peakIuu MOHHOTO OOMEHa, KaueCTBEHHBIE PeaklMH Ha cyibdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIIEHHE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamiel» U «HemeTannel») B COOTBETCTBUU C TMPABWIAMU TEXHHUKHU
0e30macHOCTH TP OOpAIEeHNH C BEIIECTBAMHU U JTAOOPATOPHBIM 000pYIOBaHHUEM,
MPEACTaBIATh PE3yJNbTaThl XUMUYECKOTO DJKCIepUMEHTa B (¢GopMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX peaknuii U (HOPMYITUPOBATH BHIBOABI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHhOpMAINIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  MpaBWia  JKOJOTHUYECKH
[1eJIeCO00Pa3HOTO TOBEAEHUS B OBITY W TPYIOBOW NEATEIBHOCTH B IIEIAX



COXPAaHEHHUs CBOETO 370pOBbS U OKPYKAIOLIEW IPUPOLHOM Cpelbl, OCO3HABaTh
ONACHOCTH BO3JEUCTBUS HA KUBbIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAS
cmbicn mnokazarens [IJIK, mosicHATh Ha mOpumepax CHOCOObl YMEHBIICHHUS U
MPENOTBPALLEHUS UX BPEAHOIO BO3JIEUCTBUS HA OPTaHU3M UYEJIOBEKA,

JUIs 00YYarOIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHMS BEHIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CHEeNbIX W CHa0OBUISIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BATh
penbedHO-TOUeUHYI0 cucTemy obo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanu | KosuvecTBo yacos JJIeKTPOHHBbIE
h € pasaeJio
n/ PAIETOB U Bceer Konrpoabubl | IIpakTnyecku (L ppoBbic)
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThlI e padoThI
NPorpamMmbl pecypchbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH
[Ipenmer
OPraHu4ecKou
xuMun. Teopus
p https://myschool.edu.r
11 CTPOCHHS 3 u/
OPraHN4YeCKUX -
coequHeHnu A.
M. bytneposa
Hroro no pazneny 3
Pasznesn 2. YriieBoaopoanbl
IIpenenpusie
pei https://myschool.edu.r
2.1 YTJI€BOIOPO/IBI 2 u/
— aJIKaHBI -
Henpenenbueie
YIJI€BOJIOPO/IBL: _
29 ATTKEHbL, 6 1 E;tps.//mvschool.edu.r
aJIKaJIMCHBI, -
AJIKUHBI
ApomaTtuuecku
P https://myschool.edu.r
2.3 € 2 u/
YTJI€BOJIOPO/IBI =
IIpuponnsie
pHpoZL https://myschool.edu.r
2.4 HCTOYHHUKU 3 1 u/
YIII€BOJIOPOJIOB -



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598474810&usg=AOvVaw0ZksSj4LNTqTgNnmjiphTI
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598480088&usg=AOvVaw3EGJ52CFR6CrYp_6HdsLPi
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598481896&usg=AOvVaw3b6pIXIEptBz6KkmA9Nou-
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598481896&usg=AOvVaw3b6pIXIEptBz6KkmA9Nou-
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598483575&usg=AOvVaw24mWCF2ts9h3TAPPB9oGVo
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598483575&usg=AOvVaw24mWCF2ts9h3TAPPB9oGVo
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598485621&usg=AOvVaw1Acst_MeW9nx_fGGY49fU_
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598485621&usg=AOvVaw1Acst_MeW9nx_fGGY49fU_

" UX
nepepaboTka

Hroro no pazneny

13

Pa3znen 3. Kuciopoaconep:xaiiue opranudeckue coeTnHeHHst

37IEMEHTOB [I.
H. MenneneeBa

CrupTsl. https://myschool.edu.r
3.1 3
denon u/
AnbIOernuael.
KapOonoBeie _
32 - 7 1 https://myschool.edu.r
u/
CrnoxHbie
3¢upsl
33 e 3 1 lP]';tps://mvschool.edu.r
Wroro mo pazmeny 13
Paznea 4. A3oTconepskanue OprannyecKkue coeuHeHus
AMUHBL. _
41 AMIHOKHCIOT 3 lP]';tps.//mvschool.edu.r
bl. benku _
Hroro mo pazueny 3
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
[Tnactmaccsl. _
51 KaywyKi, 5 H}tps.//mvschool.edu.r
Bonokna —
Hroro mo pazgeny 2
OBUIEE
KOJIMYECTBO
YACOB I10 34 2 2
| [IPOI'PAMME
11 KIIACC
o HaumenoBanu | KosimnuecTBo 4acoB JJIeKTPOHHBbIE
n/ ¢ pasieiion u Beer KonTpobHbI IIpakTuyeckn (pposIe)
TeM oOpa3oBaTeJbHbI
1| 0 e padoThl e padoThI
NMPOrpamMMbl e pecypchl
Paznea 1. Teopernueckne 0CHOBBI XUMUH
Crpoenue
aTOMOB.
[Tepuonnuecku
1 3aKOH U
1.1 [lepuoanueckas 3
cucremMa
XUMUYECKUX



https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598491723&usg=AOvVaw2fkXHnOrez2eAgtfF_Ma7g
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598491723&usg=AOvVaw2fkXHnOrez2eAgtfF_Ma7g
https://www.google.com/url?q=https://myschool.edu.ru/&sa=D&source=editors&ust=1700202598493688&usg=AOvVaw006TX0WvMv9VxjUcJkCJhE
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BH/JIbI; MEXaHU3MBI
o0pazoBaHus
KOBAJICHTHOU CBS3H.
BonopoHas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPULIATENHHO
cth. CTerenn
okucineHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

ITongrue o
JTUCTIEPCHBIX CUCTEMAX.
WUctunnasie n
KOJIJTOMTHBIE
pactBOpbl. MaccoBas
JIOJISI BEIIECTBA B
pacTtBope

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHMYECKHX
COECIUHEHU.
I'eneTuueckas cBSI3b
HEOPraHMYECKHX
BEIIIECTB, Pa3JIMYHBIX
KJIaCCOB

Knaccudukanus
XHUMHYCCKUX PEaKIIUH
B HEOPraHUYECKOH M
OpPraHMYECKON XUMUHU.
3aK0H COXpaHCHUS
MAaccChl BEIIECTB; 3aKOH
COXpaHEHUs U
MIpeBpaIEHUS SHEPTUU
MIPU XUMUYECKHX
peaKIusx




CkopocTb peaxiu.
OOpatuMble peakiuu.
XHUMUYECKOE
paBHOBECHE

10

[IpakTuyeckas pabora
Ne 1. «Bnusinue
pa3nu4HbIX (HPaKTOPOB
Ha CKOPOCTh
XUMHUUYECKOU PEAKIIUN»

11

DNEeKTPOTUTHIECKAs
JICCOITHAITHS.
ITonsarue o
BOJIOPOJTHOM
nokaszarese (pH)
pactBopa. Peakiuu
HMOHHOTO OOMEHa.
IM'uaponns
OpPraHHYECKUX H
HEOPraHHUYECKUX
BEIIECTB

12

OKUCIUTEIIHLHO-
BOCCTAHOBHUTEIHHBIE
peakuuu. [lonstue 06
AIEKTPOJIN3E
pacrjiaBoB U
pacTBOPOB COJIEH

13

KonTtponbHas padoTa
0 pazieny
«Teopetnyeckue
OCHOBBI XUMUI

14

MeTtamisl, ux
MOJI0KECHUE B
[Tepuoauueckoit
CHCTEME XMMHYCCKHX
anemeHToB /[l. W.
Menneneesa n
0COOEHHOCTH CTPOCHUS
aroMoB. OO011e
(u3uYecKue CBOMCTBA
METaJJIOB

15

CrninaBel METaJIIOB.
ONEKTPOXUMHUYECKUN
P HAIPSKECHUN
METAJLIOB

16

XMUMHYECKHE CBOUCTBA
BaXHEWIINX METAJIOB




(HaTpuil, Kanuii,
KaJpIIMi, MarHui,
ATIOMUHUI) U UX
COCJIMHEHU I

17

XUMHYECKUE CBOUCTBA
XpoMa, MeJI U UX
CcoeqUHEHNN

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabora
Ne 2. "Perienue
IKCIIEPUMEHTATLHBIX
3a7a4 1o TeMe
«MeTtais»"

20

Hemetannsr, ux
MOJIOXKEHHUE B
[Tepuoanueckoi
CUCTEME XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

21

®du3nuecKue CBOMCTBA
HEMETaJJIOB.
AnnoTtponus
HEMETAJIJIOB (Ha
puUMepe KUCI0Po/ia,
cepsl, hochopa u
yriepoia)

22

XUMHUYECKHE CBOUCTBA
rajoreHOB, CEPhI U UX
COEeqUHEHNN

23

XHUMHYeCKHE CBOMCTBA
aszora, hocodpa u ux
COEUHEHNN

24

Xumuueckue cBoiicTBa
yriaepojaa, KpeMHUS U
UX COEINHEHUMN

25

IIpumenenue
Ba)KHEHUIITUX
HEMETAIIJIOB U UX
COCIUHEHUI

26

O060011IEHNE U
CHUCTEMAaTHU3aLU
3HAaHUH 110 TEME




«HemeTtanmbiy.
Breraucnenus mo
YPaBHEHUSAM
XUMHUYECKUX PEaKINil
U TEPMOXUMHUYECKHE
pacy€Thl

27

[IpakTuyeckas pabora
Ne 3. «Permienue
AKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe
"HemeTamnsl"y

28

KonTtponsHas paborta
o TeMaM «MeTaJuIbD)
n «Hemeraiien)

29

Heoprannueckue u
OpraHUYeCKHe
KHCIIOTHI.
Heoprannueckue u
OpraHUYeCKUe
OCHOBAHUS

30

AmpoTepHbIe
HEOPraHUYeCKHe 1
OpraHUYeCKHe
COEIMHEHHUS.
I'enetnueckas CBI3b
HEOPraHUYECKHUX U
OpraHUYECKUX
BEIIECTB

31

Ponp xumuu B
oOecreueHUH
JKOJIOTHYECKOH,
SHEPreTUYECKON U
MMUIIEBOM
0€e30I1aCHOCTH,
Pa3BUTHUU METUITUHBI

32

[Ipencraienus 06
00X HAyYHBIX
MPUHIMIIAX
IIPOMBIIIIJICHHOTO
MOJTyYCHUS
Ba)KHEHIIINX BEIIECTB

33

UYenosek B Mupe
BEILIECTB U MaTEPUAJIOB

34

XUMUs U 310pOBBE
YyeoBeKa

OBIIEE KOJIMYECTBO

34




| YACOB IO [IPOTPAMME | | |

YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WU.T"., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3narensctBO «IIpocBenienue»

* Xumus, 10 xknacce/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUUYCHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3m1aTenbeTBO
«IIpocsenieHue»

* Xumus, 11 knacc/ I'abpuensa O.C., OO1IEecTBO ¢ OrpaHUYEHHOM

OTBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o01iecTBo «31aTenbeTBO

«HpOCBGHleHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoandeckoe mocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a/1a49ax,
ynpaxknenusx. 11 kmace» — M.: lpoda, 2023 ro.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YuiakoBa «Xumus 11 knacc:
KoHnTponbsHbie 1 mpoBepoUYHBIE pa0bOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:



Hacronpnas kuura s yuurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kuura s yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I".OctpoymoBa «3anauu 1o XuMuu u
criocoObl ux pemenus» - M.: «Jlpoday, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypodHble IUIaHbI IO YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Boarorpam» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.KO.HeBckas, P.B.JIuako «Tecthl mo xumum 11 ximaccy, - M.
Dx3ameHn, 2019r.

9. O.C.I'abpuensn, N.I".octpoymoB «XUMHYECKUN SKCTIEPUMEHT B mikoJie 11
Kiace»; - M.: Ipoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
http://www.chemnet.ru ['azera « Xumus» u caldt 11 yuaurtens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Equnas xomnekmus LIOP: [IpeaMetHast KomteKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbBIE
skcriepuMenThl: xumus. Komneknus Poccuiickoro o6meo0pa3oBaTeIbHOTO

nopraia



http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuajga NKOJIbHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckasi XuMHusi: JJICKTPOHHBIN YUeOHUK IS
CpPEIHEN ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JIEKTPOHHBII yU4EOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUTEIHK: XUMUS
http://www.chemistry.ru Jlucraniimonsas oJuMnuaaa mno XuMuu:

TCHGKOMMYHHK&HHOHHLIﬁ O6paSOBaTGHBHBIﬁ IMPOCKT



