MYHUIIMIIAJBHOE BIOJ’)KETHOE OBIIIEOBPA3OBATEJIbHOE YUPEX/JEHUE
«CKAJIICTOBCKAS CPEJHAS OBIIIEOBPA3SOBATEJIBHAS IIIKOJIA
UMEHHU JIUMOPEHKO IMABJIA TPO®UMOBUYA»
BAXUUCAPANCKOI'O PANOHA PECIIYBJUKHU KPBIM

PACCMOTPEHO COINTACOBAHO
Ha 3aceaHuu 3aMecTHTeNh JUPEKTOpa
HIMO YBP
PykoBonutens LIMO

JleBamuss B.U. JIucsax T.C«
[Tpotokon Ne 6
or «29»08.2024 r. oT «30»08.2024 .

PABOYAS ITPOT'PAMMA

yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»
it ooyqaromuxcst 10-11 kiraccoB

HA 2024/ 2025 YYEBHBINA 'O/

PaCCMOTpeHO Ha 3acCIJaHHHu

MeIarOTUYECKOTO COBETA
[Tpotokon Nel7 ot 30.08.2024 r

c. Cranucroe, 2024




MHNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o XMMHMHM Ha YPOBHE cCpelHEro oOmero oOpa3oBaHHMs pa3padoTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit ®enepanum»,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHOM MPOrpaMMBbl CPEIHEro OOIIero
obpazoBanust (POII COO), mpencraBieHHbIXx B DeneparbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHmenmuu mnpernomaBaHus ydeOHOTO TpeaAMeTa «XHMHS» B
oOpa3oBaTenbHbIX opraHu3anusx Poccuiickoit denepaliny, pealTnu3yroluX OCHOBHbIE 00pa3oBaTelbHbIC
[IPOrpaMMbl, U OCHOBHBIX MOJIOKEeHHI «CTpaTeruu pa3Butus BocnuTaHusi B Poccuiickoit @enepaunn Ha
nepuoa 110 2025 roga» (Pacnopsbkenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0B K pa3pabOTKe MpPOrpaMMbl M0 XUMHM, K ONPENEICHHUIO OOILIEH CTpaTeruu
00y4eHHs, BOCIIUTAHUA U Pa3BUTHUS 00YJaIOIIUXCs CpeACcTBaMuU ydeOHoro mpeamera «Xumus» s 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJM KOHIeNTyaidbHble monokeHuss DOIOC COO o
B3alMOOOYCIIOBJICHHOCTH ILI€JeH, COAepKaHMs, pe3y/lbTaToB OOydeHHs U TpeOoBaHMIl K YPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

XuMHuueckoe 00pa3oBaHuUE, MOTydyaeMOE€ BBIMYCKHUKaMH OO0IIeo0pa3oBaTeIbHON OpraHu3alnu,
SBIIETCS HEOTHEMIIEMOM YacThi0 WX 00pa3oBaHHOCTU. OHO CIYXKHUT 3aBEpIIAIOIIMM 3TAOM pealli3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX ILIEHHOCTEH, MPUCYIIUX IEJIOCTHOW CUCTEME
XUMHAYECKOT0 00pa3oBaHUs. DTH LEHHOCTH KAacaroTCs IMO3HAHMS 3aKOHOB MPUPOABI, (POPMHUPOBAHUS
MHUPOBO33PEHHUSI M OOLIEH KYIbTYyphl YeJOBEKa, a TAKKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3J0pPOBbI0 M MHPHUPOAHON cpene. Peanmusyercs xumudeckoe oOpa3oBaHHe OOydYarOIIMXCS Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUS CPEICTBAMHU y4eOHOro MpeaMera «XUMHUsS», COAEpKAHHE U
MOCTPOSHHE KOTOPOTO OIpEesieHbl B MPOTpaMMe MO XMMHU C YYETOM CHEIM(PHKH HAYKH XUMHH, €&
3HAYEHUS B IO3HAHUU MPUPOJBI U B MaTepUaAIbHON KU3HU OOIECTBA, @ TAKXKE ¢ yUETOM OOIIMX Lienel U
MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpPEIHEro o0miero oOpa3oBaHUS B
Poccuiickoit deneparuu.

XUMHsSI KaK 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HrpaeT ocoOyi0 pojb B COBPEMEHHOM
LUMBUJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepualibHOM KyinbTypbl. OHa BHOCHT CBOM BKJIaJ B
(GbopMHpOBaHHME PALMOHAIBHOIO HAYYHOI'O MBILIUICHHS, B CO3/IaHUE IEJIOCTHOTO MPEACTaBIEHUS 00
OKpY>KaloIlleM MHUpe Kak O €JUHCTBE IMPUPOIBI M YelloBeKa, KOTopoe (GOpMHUPYETCs B XUMUHU Ha OCHOBE
IIOHMMAaHHsl BEIIECTBEHHOIO COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHUS B3aMMOCBS3H MEXKIY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPHUMEHEHUS.

TecHO B3anMOAEHUCTBYS C IPYTUMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTajla HEOThEMJIEMOI YacThIO
MHUPOBOU KYJBTYpPbI, HEOOXOJMMBIM YCIIOBHEM YCIEIIHOTO TPYyJAa U >KU3HM KaKJOro 4YjeHa OOIIecTBa.
CoBpeMeHHass XMMMsI KaK HayKa CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBleHa Ha
pelieHre ri1odanbHbIX MPoOJIeM yCTOHYMBOIO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOH,
MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbI 3JJ0POBBSI.

B cooTBeTrcTBUUM € 0OLIMMH LENSIMU U MPUHIMIIAMHU CPEIHET0 00IIero o0pa3oBaHMs COJEpKaHHUe
npeamera «Xumusi» (10—11 kaaccel, 6a30Bblii ypOBEHb H3yUEHHs) OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYarONIUXCs, HEOOXOAMMYIO UM JJISI BHIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEUIHOIO BKJIIOYEHMS] B KU3Hb COI[MyMa, MPOJOJKEHHsS OOpa3oBaHMsI B Pa3IMYHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisiomiuMu  mpeamera «XUMHS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» H
«O0m1ast 1 HeopraHU4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsl KOTOPBIX SBJISIOTCS OCHOBBI
0a30BOM HAyKU: cUCTeMa 3HAHUI MO0 HEOPraHUYECKON XMMHHU (C BKIIOYEHHEM 3HAHUM U3 oOLIe XUMHUn)
u opraHmdyeckod xumuu. @DopMHpOBaHME JAaHHOM CUCTEMBI 3HAHUMM NPU U3YYEHUU IpEeAMETa



o0ecrieunBaeT BO3MOXHOCTh PaCCMOTPEHHUSI BCETO MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MMOHSATHMH,
3aKOHOB U TEOPUU XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranuueckas Xumus» u «OO0miast 1 HeopraHu4eckass XuMus»
copMupoBaHa B IporpaMMe IO XMMHUU Ha OCHOBE CHCTEMHOIO IOJXO/Ja K HM3YYEHHIO Yy4eOHOro
MaTtepuaja M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM Ppa3BUTHEM 3HAaHUI Ha OINpenenEéHHBIX
TEeOopeTHYecKnX ypoBHsX. CBeleHHs 00 HM3y4aeMbIX B Kypce BEIIECTBAX HAlOTCA B Pa3BUTUU — OT
YIJIEBOAOPOAOB J0 CIIOKHBIX OMOJOTMYECKM aKTHBHBIX COe€IMHEHMI. B Kypce oprannuyeckoil Xumuu
MOJIy4aloT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 0OLIEro oOpa30BaHUs MEpBOHAYAIbHbBIE
IIPEJCTABICHNUS O XUMHUUYECKOH CBSI3HU, KJIACCU(PUKALMOHHBIX NTPU3HAKAX BEILECTB, 3aBUCUMOCTU CBOMCTB
BELIECTB OT UX CTPOEHUS], 0 XUMUYECKOUN peaKiuu.

[To HOBBIM YyTIIOM 3peHHsI B peaMeTe «XUMHs» 0a30BOr0 YPOBHS PacCMaTpUBACTCs M3yYCHHBIH
Ha YpOBHE OCHOBHOI'O OOIIEro o0pa3oBaHMs TEOPETUUYECKHM MaTepual U (HPaKTOJIOTHYECKUEe CBEICHUS O
BEIIECTBAX U XMMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas XUMUs»
00y4aroImuMCsl TPEIOCTABISETCS BO3MOXHOCTh OCO3HAaTh 3HAUEHHE MEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOAOJIOTMYECKUX TO3MIUH, TIIy0)Ke MOHATh HMCTOPUYECKOE H3MEHEHHE
GyHKIUI 3TOTO 3aKOHA — OT 00001aroIIeH 10 OOBSICHSIOMICH U TPOrHOZUPYIOIIEH.

Envnas cuctema 3HaHMM O BaKHEMIIMX BeEIIECTBaX, MX COCTaBE, CTPOEHUM, CBOWCTBaX U
NPUMEHEHUH, a TaKXK€ O XHMUYECKUX PpEaKLMAX, MX CYIIHOCTM M 3aKOHOMEPHOCTAX IPOTEKaHUs
nonosnHserca B Kypcax 10 u 11 kiaccoB ayieMeHTaMu coepKaHUsl, UMEIOLUMU KYJIbTYpPOJOTUUECKUN U
INPUKIAJAHON XapakTep. ODTHU 3HAaHUS CIOCOOCTBYIOT MOHHMMAHHMIO B3aUMOCBS3M XUMHMU C JPYTUMHU
HayKaMH, pacKpbIBalOT €€ pojb B II03HABATEIbHOW W NPAKTUYECKOH JeATENIbHOCTH YeIOBeKa,
CIIOCOOCTBYIOT BOCHHTAaHHUIO YBO)XKEHHUS K IPOIECCY TBOpYECTBA B 00JACTH TEOPUU U TPAKTHUECKUX
MPUIIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JTMYHOCTHO 3HAYUMBIX
npobjemMax, CBA3aHHBIX C XUMMEH, KPUTHYECKH OCMBICIMBATh MH(MOPMALUMI0 U NPUMEHATh €€ Ul
MIOTIOJIHEHUSI 3HAHUH, PEIIeHUS] MHTEUIEKTYalbHbIX U SKCIEPUMEHTAIbHBIX UCCIIE0BATENLCKUX 3a1au. B
LIEJIOM CcoJiepKaHue y4eOHOro mnpeamera «XHUMHs» JaHHOTO YPOBHSI W3Y4YEHMsS] OpPUEHTHPOBAHO Ha
¢dbopMupoBaHHE y 00YYarOIIMXCS MHUPOBO33PEHYECKOW OCHOBBI JJIi MOHMMAaHUSA (DUITOCOPCKUX HAEH,
TaKUX KakK: MaTepHajJbHOE EIWHCTBO HEOPraHMYECKOr0 M OPraHUYECKOro MHpa, OO0YCIOBIEHHOCTh
CBOMCTB BEILIECTB UX COCTABOM M CTPOEHHUEM, IO3HABAEMOCTD ITPUPOAHBIX SBJICHUN ITyTEM SKCIIEPUMEHTA
U peuIeHMs] MPOTUBOPEUUH MEXTy HOBBIMHU (DaKTaMHM U TEOPETHUUECKHMHU MPENNOCHUIKAMH, OCO3HAHHE
pOJIM XMMHHU B PELICHUM SKOJOTMUYECKHUX MpoOjeM, a Takxke MpoOsieM cOepexeHUs dHEPreTUYecKuX
PECYPCOB, CBIPbS, CO3/1aHUsI HOBBIX TEXHOJIOTUI U MAaTEPHAJIOB.

B rmulane pemeHus 3ajad BOCIUTAHMS, Pa3BUTUS M COLMANM3ALUU OOYYAIOUIMXCS TNPHUHSATHIE
IpOrpaMMoOil MO XMMHMHM TIOAXOAbl K ONPENENIEHHUI0 COJAEpKaHUS U TOCTPOEHUs IpeaMeTa
IpenycMaTpuBaroT (HOpMHUpPOBaHHE YHUBEPCATIbHBIX y4EOHBIX JIEHCTBUM, MMEIOIIMX 0a30Boe 3HAYEHHUE
JUISL pa3fIMYHBIX BUJIOB JIESITEIBHOCTH: PELIeHUs IMpoOieM, IOUCKa, aHan3a 1 00paboTku nHpopManuy,
HEOOXOAUMBIX JUIsI TMPHUOOPETEHUs OIbITa TNPAKTHUYECKOM U HCCIel0BaTelbCKON JIeATeNbHOCTH,
3aHMMAIOIEN BaXKHOE MECTO B TO3HAHUU XUMUHU.

B mpakTuke mpenosaBaHus XMMUU Kak Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, TaK M Ha
YPOBHE cpenHero oOmiero oOpa3oBaHMs, NMPHU ONpPENEICHUU COJEpKATEIbHON XapaKTepUCTUKH IeJel
U3Y4YEHHs] TpEeAMETa HANpaBICHUEM II€PBOCTENIEHHOM 3HAYMMOCTH TPAaJULMOHHO MpPU3HAETCA
(hopMHpOBaHNE OCHOB XMMHUYECKOW HayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKON
JeSITeIbHOCTH YeNOBeKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOW KyNIbTypbl. C METOIMYECKOW TOUYKU
3peHus TaKOM MOAXO0J K ONPEAEIICHUIO LIENeH N3YUEeHU ITPEIMETA SBJISIETCS] BIIOJIHE OIIPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIaBHBIMU IIEJISIMU HM3Y4eHHUs npenMera «XUMHUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIAIOTCS:



e (opmupoBaHUE CHUCTEMBl XMMHUYECKHX 3HAHUM KaK Ba)KHEWIEH COCTABISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JIeKaT KJIIOYEBbIE MOHATUSA, (yHIaMEHTAJIbHbIE
3aKOHBI U TEOPUU XMMHUH, OCBOEHUE SI3bIKA HAYKH, YCBOGHUE U IOHUMAHHUE CYIIIHOCTH JOCTYIIHBIX
00001IeHNT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIGHWE C HCTOpUEH WX pa3BUTHI U
CTaHOBJICHUS;

e (dopMHUpOBaHME W pa3BUTHE MPEACTABICHUI O HAy4YHBIX METOJAX TIIO3HAHUS BEIIECTB U
XUMHUYECKHUX pEaKIMi, HeoOOXOMUMBIX Al NPUOOpPETeHHs] YMEHUN OpPHUEHTHPOBATHCS B MHpPE
BEIIECTB M XUMHUYECKHUX SBJICHUW, HUMEKIIUX MECTO B MPUPOJAE, B MPAKTUYECKOW U
MMOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHHIl U CIOCOOOB JAESTEIHbHOCTH, CBSI3aHHBIX C HaONIONEHHEM U OObICHEHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOIIOIEHUEM MTPAaBUII 0€301acHOro 00pAaIeHNs C BEIIECTBAMHU.

CeronHsa B mpenojaBaHUM XUMHHM B OOJIBLICH CTENEHH OTAAETCS MPEANOYTEHHE MPaKTHUYECKOU
KOMIIOHEHTE  COJAepKaHHUs  OOy4YeHHs,  OPHUEHTUPOBAHHONW  HA  TOJTOTOBKY  BBIIYCKHHUKA
o0mieo0pa3oBaTelbHOM OpraHM3alliy, BIAJCIOIIEr0 HE Ha0OpoM 3HaHWH, a (YHKIHMOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMHU aKTUBHOI'O IOJYYEHHS 3HAHUW M IPUMEHEHUS UX B
peasIbHOM JKU3HM JUISl peLIeHUs TPaKTUUECKUX 3ajau.

B cBs13u ¢ 3TUM NpU U3YYEHUHU TMIpeIMeTa «XUMUsS» TOMUHHUPYIOIIee 3HaUeHUE MPUOOPETAIOT TaKue
LEIU ¥ 33J]a41, KaK:

ajanTanus OOyJaroIuXcs K YCJIOBUSM JTUHAMUYHO pa3BUBAIOLIETOCS MHpa, (HOpMUPOBAHHE
MHTEJJIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMooOpa3oBaHHIO,  COTPYAHUYECTBY,
CaMOCTOATENIbHOMY MPUHATHIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYAlUAX, CBSI3aHHBIX
C BEUIECTBAMHU U UX PUMEHEHHUEM;

dopmupoBaHre y OOYYaIOMIMXCS KITFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIHI), MMEIOIINX
YHHUBEPCAJIbHOE 3HAYEHHUE JUISl Pa3IMUHbIX BUOB JESITEIbHOCTU: PEIIEHUS MpoOJeM, MOUCKa, aHaIu3a U
00paboTku MHPOpPMAIUK, HEOOXOAUMBIX Ui MPUOOPETEHUS OMbITa AEATEeIbHOCTH, KOTOpas 3aHHUMAaeT
BaXHOE MECTO B IO3HAHHWU XUMHH, a TAKXKE JUIS OLIEHKU C TO3MLUH SKOJIOTMYECKOH 0e30MacHOCTH
XapakTepa BIHUSHUS BEIIECTB U XUMUYECKHUX IPOIIECCOB HA OPTaHM3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HWHTEIJICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEN
00yJaroImuxcs: ClIOCOOHOCTH CAMOCTOSITENIbHO MPHOOpPETaTh HOBBIE 3HAHUS 110 XUMUU B COOTBETCTBHH C
KM3HEHHBIMU MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH IS TTOMCKa
U aHaJln3a yueOHOW U HayYHO-TIOMYJISIPHON MH(POPMAIIMN XUMUYECKOTO CO/IEP KAHMUS;

¢bopMHpOBaHME U pa3BUTUE Yy OOYYarOIIMXCS AaCCOLMATUBHOTO M JIOTMYECKOTO MBIIUICHHUS,
HaOJI0AaTeNbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpble OCOOEHHO HEOOXOJMMBbI, B YACTHOCTH, MPH
IUIAHUPOBAHUM U IPOBEJEHUN XUMUYECKOTO DKCIIEPUMEHTA;

BOCHHUTAaHHE y OOydaroIUXCsl YOSKIEHHOCTM B T'YMaHMCTUYECKOM HAIpaBIEHHOCTH XHMHH, €€
BAXHOW pOJIM B PELIEHUU TIJIOOATBHBIX MPOOJIEM palMOHAIBLHOTO MPHUPOJIONOIb30BAaHUS, MOMOIHEHUS
HHEPreTUYECKUX PECYpCOB M COXPAaHEHHs] MPHUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOr0 OTHOLIEHMS K MPUPOAE M CBOEMY 3/I0pOBBIO, a TAK)KE MPUOOPETEHHUS OIbITA HCIIOJIB30BaAHUS
MOJIYUEHHBIX 3HAHUM JJISl NPHUHSATHS TPAMOTHBIX PEIIEHUN B CUTYalUsIX, CBS3aHHBIX C XMMHYECKUMU
SIBIICHUSIMU.

B yueOHoM 1utaHe cpegHero o0riero oopazoBaHus MPeaMeET «XUMUs» 0a30BOr0 YPOBHS BXOIHT B
COCTaB MpeIMeTHOM obnacTu «EcTecTBeHHO-HAYUHbIE TPEIMEThI».

OO111ee YUCIIO YacoB, OTBEAEHHBIX U M3YYEHUS XUMUH, HA 0a30BOM YpPOBHE CPEJHET0 OOIIEero
oOpa3zoBanusi, coctapisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11 kiacce — 34 yaca (1
4ac B HEJIEIIO).



COJEPKAHUE OBYYEHUSA
10 KJIACC OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHMYecKOM XUMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHHUE B IIOJIYYECHUH HOBBIX
BELIECTB U MaTepHasloB. Teopusi CTpOeHUs opraHudeckux coennHeHuit A. M. bytiepoa, €€ oCHOBHbIE
noniokeHusa. CTpyKTypHble (OpMyIbl OpraHMYecKux BemiecTB. ['omonorus, uzomepusa. XuUMHUECKas
CBA3b B OPraHUYECKUX COCMHEHUSX — OJAMHAPHBIC U KPATHBIE CBS3HU.

[IpencraBnenne o KiIaccCUpUKAUK OpraHMYECKUX BemiecTB. HoMeHkIaTypa OpraHu4ecKux
COECMHEHUI (CUCTEMAaTHyeCcKas) M TPUBUAIbHbIE HAa3BaHUS BAXHEHMIINMX IpEACTaBUTENEH KJ1accoB
OpraHUYECKUX BELIECTB.

DKcrepuMeHTAIbHbIE METO/IbI H3YYEHUS BEIIECTB U UX MPEBpaIlleHUI: 03HAKOMIIEHUE C 00pa3liaMu
OpraHWYECKHUX BEIIECTB M MarepuajlaMM HAa HX OCHOBE, MOJEIUPOBAHME MOJEKYJI OpPraHUYECKHX
BELIECTB, HAONIOJICHUE U OIHCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NPU HarpeBaHuH (IUIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTAaB U CTPOEHHUE, TOMOJIOTMYECKUN psAl. MeTaH U 3TaH — IPOCTEHIINE NPEICTaBUTEIN
aJIKaHOB: (pU3MUYECKHMe W XMMHUYECKHE CBOWCTBA (PEaKkUWW 3aMEUICHHs M TOPEHHs), HaXOXKICHUE B
MPUPOJIE, OJYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKHH psA. OTWIEH W NPONWIEH — MpOoCTeullne
NPEJCTaBUTEIN  AIKCHOB: (U3MYECKHMEe W XHMHUYECKHE CBOWCTBA (pEakluH THAPHPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3aLliN), I0JIy4€HNUE U IPUMEHEHUE.

Anxanuensl: OyragueH-1,3 u merundyranuen-1,3: crpoeHue, BaKHEHIINEe XUMUYECKUE CBOMCTBA
(peakuus nmonumMepuszanun). [lomyueHne CHHTETUUECKOTO KaydyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMYECKUH psiA. ALETUIEH — NpPOCTEUIIUi
MIPE/ICTaBUTENb AJIKHUHOB: COCTaB, CTpoeHue, (uU3MYecKnue M XHUMHUYECKHE CBOIlcTBa (peakuuu
T'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALINHU, TOPEHNUS ), [TOJydYeHHE U TIPUMEHEHUE.

Apenbl. beHzom: coctaB, cTpoeHHe, (QHU3MUECKHE U XUMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHU), IOIYYEHHUE U IPUMEHEHUE. 10ay01: cocmas, cmpoenue, usuieckue u
Xumuyeckue ceolucmea (peakyuu 2an02eHUpo8aHusi U HUMPOBAHUS), NOTYYeHUue U NpuMeHeHue.
TokcuuHOCTh apeHOB. I'eHeTHYecKas CBsI3b MEXIY YIVIEBOAOPOJAMH, NIPUHAUICKALIMMH K Pa3InYHbIM
KJIaccaM.

[IpupoaHble UCTOYHUKH YriieBoAopoaoB. [Ipupoansiii ra3 u nonytHele HedTaHbIe ra3sl. HegTh 1
e€ mnpoucxoxaeHue. CnocoObl mnepepadOTKM He(TU: TEperoHka, KpPEeKUHI  (TepMUYECKH,
KatanuTuaeckuit), nuponus. [IpoaykTel nmepepaboTku He(PTH, X TPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKcrepuMeHTAIbHbIE METO/IbI H3YYEHHS BEIIECTB U UX MpEBpallleHui: 03HAKOMJIEHUE C 00pa3liaMu
lacTMacc, KaydykoB M pe3uHbl, kolekuuu «HedTe» U «Yromp», MoJenupoBaHHE MOJEKYI
YIJIEBOIOPO/IOB M TaJIOT€HONPOM3BOIHBIX, MPOBEJCHUE MPAKTUYECKONW PabOThI: MOJyYEHHE ATHUJIICHA U
U3y4YEHUE €ro CBOMCTB.

Pacuérnebie 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBAa HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WJIM MPOJIYKTOB PEAKLIUH).

Kuciiopoacoaep:kamme opranmueckue coeinHeHus




[IpenenbHble OJHOATOMHBIE CIIUPTHL. METaHON M ATaHOJ: CTPOEHHUE, (pu3nueckue U XUMHUYECKUE
CBOWMCTBAa (peaklUWd C AaKTUBHBIMH METAJJIaMH, TaJOreHOBOJOPOJaMH, TOpPEHHE), MPUMEHEHHE.
Bonopoaneie cBsizM MEXAy MOJEKYJaMHU CHOHUPTOB. JlelicTBME MeETaHOJa M 3TAHOJIA HAa OpPraHu3M
YeloBeKa.

MHoOroatoMHbl€ CHOUPTHI. DTHIEHTIIMKOIb U TJIMLEPHH: CTPOCHUE, (PU3NYECKUE M XUMHUYECKHE
CBOMCTBA (B3aUMOJICHCTBUE CO ILEJOYHBIMM METAJUIAMH, Kaue€CTBEHHAs peaklus Ha MHOIOATOMHbIE
cnupthl). JlelicTBre HA OpraHu3Mm yesoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOJIS.

@DeHod: CTpOeHUE MOJIEKYNbl, (pU3MUeckre U XUMHYECKHe CBOMCTBAa. TOKCHYHOCTH (eHoa.
[Ipumenenue denomna.

Anpnerunsl 1 kemownvi. PopManbIeTH, alleTAIBICTUA: CTPOCHUE, (PU3MYECKHE U XUMHUYECKHUE
CBOMCTBA (PEAKIMN OKUCIEHUS U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEAKIMN), [T0JIyY€HUE U IPUMEHEHUE.

OAHOOCHOBHBIE Tpe/iesibHbIE KapOOHOBBIE KUCIOThl. MypaBbHHASI M YKCYCHAs! KUCIIOTHI: CTPOCHHE,
¢bu3nueckue U XUMMHUYECKHe CBOWCTBA (CBOMCTBA, 00IIMeE Ui Kiacca KHUCIOT, peakius dTepuukaium),
nojiyueHue M npuMmeHeHue. CTeapuHOBasi U OJIEMHOBAas KHUCJIOThl KaK IPEJCTABUTENN BBICIINX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJH BBICITUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

Crnosxxuble 3(GUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxkHbiX 3¢upoB. JKupsl.
I'unponus xupos. [Ipumenenue xxupoB. bruonoruyeckast posb KUPOB.

VYrieBonpl: cocTaB, KilacCHU(UKAIMs YIJIEBOJIOB (MOHO-, JU- W ToJucaxapuiabl). [Joko3za —
MPOCTEHIINA MOHOCAXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (pU3NUEeCKHEe U XMMHUYECKHUE CBOMCTBA
(B3ammopetictue ¢ ruapokcugoMm menu(ll), okucieHne aMMuadHbIM pacTBOpoM okcuma cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HaXOXKIACHUE B MPHUPOJE, MPUMEHEHUE, OMOIOrHYecKas pOJib.
®orocunTte3. PpykTo3a Kak U30MEp TITHOKO3bI.

Kpaxman u wnemmono3a Kak npupofHble noiumepbl. CTpoeHHe Kpaxmana U LEJUIIOJIO3bI.
duznyeckue U XMMHUYECKHUE CBOICTBA Kpaxmaia (TUIPOIN3, KAYeCTBEHHAs! PEAKIIHs C HOI0M).

DKcrepuMeHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAILEHUI: IPOBeACHNE, HAOII0IeHUE U
ONHCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE CHUPTOB, KAUYE€CTBEHHBIE DPEAKIIMH OJHOATOMHBIX
cnupToB (OKHcIeHue 3TaHosa okcuaoM Meau(ll)), MHOroaTOMHBIX CIMPTOB (B3aUMOJIEHCTBUE TIIUIEPHHA
¢ runpokcunom wmeau(ll)), ampaerunoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepebdpa(l) u
ruapokcuaom menu(ll), B3ammopaeiicTBue Kpaxmaia ¢ HOJOM), MPOBEACHHE MPAKTHUECKOH paboThI:
CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnble 3amaum. BrpluucieHus Mo ypaBHEHUIO XMMMUYECKOM peakuuu (Mmacchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTAa PEaklUH MO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJTHOT'O U3 MCXOJHBIX BEUIECTB WM MPOJYKTOB PEAKILIUN).

A3oTcoiepikale opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTBL Kak aM@OTepHble oOpraHuyeckue coeAuHeHusd. Duznyeckue M XUMHUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe TIUIHA). buonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabt.

benku kak mpuUpoJIHBIE BHICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBudHas, BTOpUyHas U TPETUYHAS
CTpYKTypa OenKkoB. XMMUYECKUE CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYpalls, KaUeCTBEHHbIE PeaKkuu Ha
OeNKHU.

DKcIepUMEeHTAIbHbIE METO/bI U3YUEHHsI BEIECTB U UX NPEBpPAIICHUN: HAOII0ACHNE U ONKCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYpallus OSJIKOB IIPU HATPEBAHHH, I[BETHBIC PEAKIIUU OEIKOB.

BbicokomosiekyisipHble coeJUHEeHU

OcCHOBHbIE TIOHATHUS XUMHHM  BBICOKOMOJIEKYJIIPHBIX COEOUHEHHI: MOHOMEp, IOJuUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEPHU3ALMM, CPEIHSAsA MOJIEKYJspHas Macca. OCHOBHBIE METOBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSIMHEHUI — MOIMMEepH3alts U MOJIUKOH/IEHCALIUS.



DKcrepuMeHTAIbHbIE METO/IbI H3YYEHUS BEIIECTB U UX MPEBpallleHUi: 03HAKOMJIEHUE C 00pa3liaMu
IIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpenMeTHbIe CBSI3U.

Peanuzanmss MeXNpeaMETHBIX CBsS3€d NpU M3y4EHUU oOpraHuyeckoil xumun B 10 kiacce
OCYILIECTBIISICTCSl Yepe3 HMCIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHUM, TaK U TMOHITHIA,
SBJISIOILNXCSI CHCTEMHBIMHU JUIsI OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OOme ecTecTBEHHO-HAyYHBbIE TOHATHS: SIBIEHHE, HAy4HbIH ()akT, THUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, Kilaccu(uKalus, T[EePUOJUYHOCTh, HAOIIOJEHUE, H3MEPEHHUEe, HSKCIEPUMEHT,
MOJICJINPOBAHUE.

®dusuka: Marepusi, SHEprus, macca, aToOM, 3JIEKTPOH, MOJEKYJla, 3HEPreTUYECKUH YpOBEHD,
BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3UYECKUE BEIMYMHBI U EIMHUIBI HX
HU3MEPEHUS.

buonorus: kierka, opraHusM, Ouocdepa, OOMEH BelIECTB B oOpraHusMe, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BemlecTBa (OEIKH, yrIIeBOAbI, KUPHI, (HEPMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonorusa: NUIIEBbIE NPOAYKThl, OCHOBBI PAIlMOHAIBHOIO NHUTaHUS, MOIOLIME CPEACTBA,
JIEKAPCTBEHHbIE U KOCMETHMYECKHE IIpernapaTbl, MaTepuaigbl M3 HCKYCCTBEHHBIX WU CHHTETHYECKHX
BOJIOKOH.

11 KIIACC OBIIASA U HEOPTAHUYECKASA XUMUSA
Teoperudyeckne 0CHOBbI XMMHH

XuMudeckuil sneMeHT. AToMm. SIpo atoma, M30TOMbl. DIEKTPOHHAS 000JI0UKa. DHEPreTHUeCKHe
YPOBHH, TOAYpPOBHU. ATOMHBIC opOuTanu, S-, P-, O- smemeHTbl. OCOOCHHOCTH pacIpeaeICHUs
AJIEKTPOHOB 10 OpOUTaIsIM B aroMax »3JEMEHTOB IMEPBBIX YETHIPEX MEPHUOJOB. JIEKTPOHHAS
KOH(UTYypalusi aTOMOB.

[Iepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumMuueckux nemeHtoB [[. M. Menneneesa.
Cas13p nepuonyeckoro 3akona u Ileproanueckoit cucreMsl xumuueckux annementoB [I. . Menneneesa
C COBPEMEHHOW TEOopuel CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB XUMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMHU TNPOCTHIX U CIOXKHBIX BELIECTB MO TIpyNlaM M NepuojaM. 3HaueHHe
MIEPUOJNYECKOT0 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BeniecTBa. XUMHUYECKasi CBsI3b. BUbl XUMUYECKON CBSA3M (KOBaJIGHTHAs! HEMOJSIpHAS U
MOJIApHAsi, HMOHHAs, MeTainueckas). MexaHu3mbl 00pa30BaHUSl KOBaJEHTHOM XHMMHMUYECKOH CBS3U
(oOMeHHBI M JOHOPHO-AaKIENTOPHBIN). BomopoaHast cBsA3b. BalleHTHOCTb. DNEKTPOOTPUIATENBHOCTb.
Crenenp okucineHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KpUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIETKH.

IlonsaTe o nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE DPACTBOPBI. MaccoBas 10
BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenvHeHuil. HomeHkiaTypa HEOpraHMUYECKHUX BEIIECTB.
I'eneTnyeckas cBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAICKAIINX K Pa3IMYHBIM KJlaccaMm.

Xumuueckas peakuus. Knaccudukanus XMMUYECKUX peakIUil B HEOPraHMUECKOW U OpraHUYeCcKOi
XUMHMH. 3aKOH COXpPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHWS W IPEBPALICHUS DHEPrUM IpHU
XUMHUYECKUX PEaKIIMSIX.

CkopocThb peakiuy, €€ 3aBUCUMOCTb OT pa3IMyHbIX (pakTopoB. OOpaTuMble peakiuu. XUMHUYECKOe
paBHOBecHe. PaKTOpHI, BAUAIOLIME HA COCTOSHUE XUMUYeCcKoro paBHoBecHs. [Ipunnun Jle laTense.

Onexrponutuyeckas nuccormanus. CuiabHble U cialble 3eKTponuThl. Cpesa BOJHBIX pacTBOPOB
BELIECTB: KUCIasA, HeHTpaabHasi, EJI0YHAs.



OKHCIMTEbHO-BOCCTAHOBUTE/IbHBIC PEAKIINH.

DKCTepUMEHTAIBHBIE METOABl M3YUCHHUs BEUIECTB M HMX MPEBPAIICHHIA: JEMOHCTpAIHs TaOJHII
«Ilepuoguyeckas cucrema xumuueckux odieMeHtoB JI. WM. MenneneeBa», usydeHue Mojenei
KPUCTAINIMYECKUX PEIIETOK, HAONIO/IEHUE W OMHCAHHUE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznmoxeHue MepoKcHIa BOJOPOAAa B MPUCYTCTBUU KaTajau3aTopa, OIpPENEICHHE Cpellbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHHMBEPCAJIBHOIO HHIUKATOPA, PpEaKIUH HOHHOTO OOMEHa), MpOBEICHUE
MPAaKTUYECKON paboThl «BiusiHUE pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOM PEaKIimy.

Pacuérnble 3amauyu. Pacu€rbl 1O ypaBHEHUAM XHUMHYECKUX pEaKUHi, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, pACYETHI C UCIIOJIB30BAHUEM MTOHATHS «MACCOBas J0JIs BEILIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. Ilonoxenne nemeraiuioB B [lepronnueckoi cucteMe XUMUYECKUX 3iiemeHToB Jl. U.
MenzeneeBa U OCOOEHHOCTH CTpOeHUs aromMoB. Dusnueckue CBOWCTBA HEMETAUIOB. AJIOTPOMHS
HEeMeTaJUIoB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMUYECKUE CBOMCTBA BOXKHEUIIMX HEMETAJLIOB (TAJOT€HOB, Cephl, a30Ta, (Gocdopa, yriaepona u
KpEMHUS) U UX COEAMHEHUN (OKCHI0B, KUCIIOPOACOAEPKAIIMUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHne Ba)KHEUILINX HEMETANIOB U UX COCIUHEHUN.

Meramnsl. [lonoxxenne MmeramioB B llepuogumueckoil cucteme xumuueckux snementoB JI. W.
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. O0mue Guandeckue
cBoiicTBa MeTajoB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUECKUN Psil HAIPSDKEHUN METalIOB.

XHWMHYECKUE CBOMCTBA BaKHEHIIMX META/UIOB (HATPUH, KalWi, KaJIbIIMA, MarHui, aJllOMUHUH,
LUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHH.

OO61ue cnocoObl nonydeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCHEepUMEHTAIBHBIE METOABbl M3YYCHHUsS BEUIECTB W WX IMPEBpAIICHUN: U3YYCHHE KOJUICKIIMHU
«MeTamnel ¥ CIUIaBbl», OOPa3I[OB HEMETAJIOB, PEIICHHE SKCIEPUMEHTAIBHBIX 33/a4, HAONI0JIEHUuE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBUE THAPOKCUAA ATIOMUHHUS C
pacTBOpamMH KUCJIOT U ILIEJI04eH, KaUeCTBEHHbIE PEAaKIIMU HAa KATUOHBI METAJUIOB).

Pacuérneble 3anaun.

Pacuérbr Maccel BemecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIWYECTBY BEIIECTBA, MACCEe WM
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, pacyEThl Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BEIECTB UMEET IPUMECH.

XUMHUSA U )KU3Hb

Ponp xumum B oOecneyeHMM SKOJIOTMYECKOH, SHEpreTMYeckod Hu NHIIEBOW Oe30MacHOCTH,
pa3BuTuu MeauIUHEL. [IoHATHE 0 HAyYHBIX METOAAaX MO3HAHMS BEUIECTB U XUMUUECKUX PEAKIUN.

[IpencraBnenuss 006 OOMIMX HAYYHBIX MPUHIUNAX TMPOMBIIUIEHHOTO TMOJMYYEHUSI BaKHEUIIHUX
BEILIECTB.

YenoBek B MHpE BEUIECTB W MaTepUalOB: BaXXHEHIIME CTPOUTEIbHBIE MaTepUabI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKu, CTEKJIO, KepaMuKa, Marepuaibl [UIsl DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpPraHNYEeCKHE U MUHEPATIbHBIE y100peHUsI.

XuMusl ¥ 370pOBbE 4YeNIOBEKa: MpaBHJia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMpENaparoB, MpaBuia
0€30MMacHOTO UCIIOIH30BAHMSI MPENapaTOB OBITOBOM XUMUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexnpeaMeTHBIX CBsI3€l Mpu u3ydeHuu oOuieil u Heopranudeckoi xumuu B 11 kiacce
OCYILIECTBIISIETCSl Yepe3 HCIOJIb30BaHUE KAaK OOLIMX E€CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U MOHITHM,
SIBJISIFOLIUXCSI CACTEMHBIMU /7151 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHSTHSI: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHsI, aHAIU3, CHHTE3,
KJ1accupuKalus, IepuoAUYHOCTb, HAOIIOJEHHIE, SKCIIEPUMEHT, MOJIEIMPOBaHIE, U3MEPEHHE, SIBIICHUE.



®dusnka: Marepus, OHHEpPrus, Macca, aToM, O3JEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOI,
palmoaKTUBHOCTb, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (pU3MUECKUE BETMUMHBI M €JUHULIBI UX U3MEPEHUs, CKOPOCTD.

buonorus: knerka, opraHusM, 3KOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI, BUTAMHUHBI,
OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrMA: XUMHUYECKas MPOMBIIUICHHOCTh, METAJUTYPTHsi, TPOU3BOJCTBO CTPOHUTEIBHBIX
MaTepHalioB, CEJIbCKOXO3SHCTBEHHOE HPOM3BOJCTBO, MHUIIEBAs MPOMBIIUICHHOCTb, (apMaleBTHYeCKas
IPOMBIIIICHHOCTb, IPOU3BOJACTBO KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX
MaTepHajoB, AIIEKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLI 10 XMMHWHU HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yiIbTaTaM OCBOCHHS OOYYAIOIIMMUCS HpPOTrpaMM
cpeanero ooOmiero o6Opa3oBaHus (JIMYHOCTHBIM, METalpeAMETHBIM U IpeaMeTHbM). Haydno-
METOAMYECKOH OCHOBOHM JUIsl pa3pabOTKU IUIAaHUPYEMBIX PE3yJIbTATOB OCBOEHUS IMPOrPaMM CPEIHEro
o01ero o0pazoBaHusl ABISAETCS CUCTEMHO-AEATEIbHOCTHBIM MOIXO/.

B cooTBeTcTBUU C CUCTEMHO-AEATEILHOCTHBIM MOAXOA0M B CTPYKTYpE JIMUHOCTHBIX PE3YJIbTAaTOB
OCBOEHUS IpeaMeTa «XUMHUS» Ha YpPOBHE CpEAHEro o0uero oOpa3oBaHUsS BBIJCIEHBI CIEAYIOLIUE
COCTAaBJISAIOLIHE:

OCO3HaHHME OOYyYarOIIMMUCS POCCUHCKOM TI'pa)XIaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIEIEHHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

LIeJIEHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIE€HUH JIMYHOCTH HAa OCHOBE KIIOUYEBBIX LIEHHOCTEH
U UICTOPUYECKUX TpaJuLMi 6a30BOI HayKH XUMUU;

TOTOBHOCTB U CLIOCOOHOCTH 00YYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYILLIUMU 1IEIOCTHOM CUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIMYME IPABOCO3HAHUS 3KOJOIMUYECKOW KYJIBTYpPbl M CIOCOOHOCTH CTaBUTh LEIHM U CTPOMUTH
KU3HEHHBIC TUIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS NIpeaMmeTa «XHUMHs» JOCTUTAIOTCS B €IMHCTBE y4EOHOH U
BOCIIUTATEJIbHONW JEATEIbHOCTH B COOTBETCTBUU C TYMaHUCTHUECKUMH, COLMOKYIbTYPHBIMHU, TyXOBHO-
HPAaBCTBEHHBIMM LIEHHOCTSMU M HJ€ATaMU POCCUICKOr0 TIpa’KAaHCKOTo OOIIecTBA, MPUHATHIMU B
o0liecTBE HOpMamMHM W TNPAaBWIAMHU IIOBEACHUS, CIIOCOOCTBYIOIIMMH IPOLECCAM CaMOIIO3HAHUS,
caMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH 00YyYarOIINXCS.

JIMuHOCTHBIE pe3yabTaThl OCBOCHMS IMpenMera «XUMHS» OTpakaloT CPOPMUPOBAHHOCTH OIbITA
MO3HABATEIBHOM U MPAKTUYECKON AEATEIbHOCTH O0yYaroIuXcs M0 pealn3allii MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HaHHUs 00y4YalOIMMHUCS CBOMX KOHCTUTYILIMOHHBIX ITPaB U 00s13aHHOCTEHN, YBaXKEHUS K 3aKOHY U
IIPABOIIOPAIIKY;

IIPEICTABICHNS] O COLUAIBHBIX HOPMAX M MPaBUiIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKON JESATENLHOCTH MPHU CO3/IaHUU YUEOHBIX TPOEKTOB, PELICHUH
y4eOHBIX U 03HABATEIbHBIX 3314, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH MOHMUMATh M NPUHUMATh MOTUBBI, HAMEpPEHHs, JIOTUKY W apryMEHTHl APYrHX INpu
aHaJIM3e pa3IMyYHbIX BUJOB yUeOHOH NesATeTbHOCTH;

2) MIaTPUOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHON XUMHH;

YBaKEHHsI K IpOIecCy TBOpYECTBA B OOJIACTM TEOPHM M TNPAKTHYECKOTO MPUMEHEHUS XUMUH,
OCO3HaHMSA TOTO, YTO JOCTHMKEHUS HAYKU €CTh pe3yJbTaT IUTENbHBIX HAOJIOJCHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTHUKOB;

MHTEpeca W IMO3HABATEJIbHBIX MOTHBOB B MOJYYEHUHM M IOCIEAYIOUIEM aHalu3e HH(opMauuu o
NIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,;



CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHbIE C XUMUYECKUMH SIBJICHUSMU, U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHMBAThH CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHILEH C MO3UINN HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUIN 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NMOHMMAaHMs IIGHHOCTEH 310poBOoro M  Oe3omacHOoro oOpaza JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHMYECKOMY 3/I0POBBIO;

coOroieHust paBuil 0e30MmacHOro OOpalleHus C BEelIeCTBAMU B OBITY, MOBCEAHEBHON U3HU U B
TPYJIOBOM JESITENbHOCTH;

MOHMMAaHMs IIEHHOCTH TPaBWJ WHAMBHIYaTbHOTO U KOJUIEKTUBHOI'O OE€30MacHOrO TOBEACHUS B
CUTYalUAX, YTPOKAIOIIUX 3J0OPOBBIO U )KU3HHU JIIOJICH;

OCO3HAHUS MOCIIEACTBUI U HEMPUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aTKOT0JIs, HAPKOTUKOB,
KypeHus);

5) TpyaoBOro BocnuTaHusA:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIBCKON EATEIILHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPYECKOHN U IPYTUX BUIAX JNESATEIbHOCTH;

YCTaHOBKU Ha aKTUBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COIMAIbHON HANPaBICHHOCTH (B
pamMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpEeCca K NMPAKTUYECKOMY H3YUEHHIO IMpodeccHil pa3iMYHOTO poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMHU;

YBKEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTaM TPYAO0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYalTbHOH TpaeKTOpuu oOpa3oBaHus, Oymymei
npodeccud M pealn3aluil COOCTBEHHBIX JXKM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4YeCcKOro BOCIUTAHMSI:

HKOJIOTHYECKHU IEIecO00pa3HOro OTHOMICHUSI K MPHUPOJE, KaK MCTOUYHUKY CYIIECTBOBAHHS JKU3HU
Ha 3emie;

MOHUMAHUS TJI00AaTBbHOTO XapakTepa OJKOJOTMYECKUX MpOoOJiIeM, BIUSHHUS HKOHOMUYECKUX
MIPOILIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM CpEibl;

OCO3HaHHMS HEOOXOAMMOCTH WCIOJIB30BAHUS JOCTIDKEHHH XHUMHH U PEIICHHS BOIPOCOB
PaMOHATFHOTO TPUPOIOTIOTH30BAHNUS;

aKTUBHOTO HETPUATHS ACHCTBHM, MPUHOCSIIIUX BpEA OKpYKAloIIed MPUPOTHONU cpele, yMEHUS
MPOTHO3UPOBATh HEONArOMPHATHBIE HKOJOTMYECKHE TMOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUN H
MpeoTBpaIIaTh UX;

HAJINYHST PA3BUTOTO SKOJIOTUIECKOTO MBIIICHHSI, SKOJIOTUIECKON KYJIBTYPHI, ONBITA IeSITEILHOCTH
DKOJIOTMUECKON  HAmpaBlIEHHOCTH, YMEHHS  PYKOBOJACTBOBAThCSA HMMH B IO3HABATEIbHOM,
KOMMYHHKAaTUBHOM W COIMAIbHOM TMpaKTUKe, CIOCOOHOCTH W yMEHHUS aKTHBHO MPOTHUBOCTOSTH
UJe0JI0THuH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIIECTBEHHOMN MPAKTHUKH;

MMOHUMAaHUs Cenn(PUKA XUMUHM KaK HAyKH, OCO3HAHUs €€ poii B (DOPMHUPOBAHUU PAI[IOHAIIEHOTO
HAYYHOTO MBIIUICHUS, CO3JJaHUN IIEJIOCTHOTO TPEACTaBICHUSI 00 OKPYKAIOIEM MHpPE KaK O €IHHCTBE
MPUPOABI U YENOBEKa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W pellieHuu MmpoOeM COXpaHEeHUS
MIPUPOJHOTO PAaBHOBECHS;



yOexIEHHOCTH B OCOOOH 3HAUYMMOCTHM XMMHUHU [UIi COBPEMEHHOM LHMBWIM3AalMU: B €€
I'YMaHHCTUYECKOI HAaNpaBJICHHOCTH M BaXHOM POJIM B CO3/IaHUM HOBOW 0a3zbl MaTepHATbHOU KYJIbTYPBI,
pelIeHHH TII00AJIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA — CHIPHEBOW, YHEPTETHUECKOM,
IUILEBOM M 3KOJIOIMYEeCKOM 0e30MaCHOCTH, B PAa3BUTHH MEIULMHBI, 00ECIIEYEHUH YCIOBUI YCHEIIHOIo
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJ0TI0 YjeHa O0IIeCTBa;

€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH: IOHUMAaHHUS CYIITHOCTH METO/IOB IO3HAHMUSI, UCIOIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIB30BAaTh IMOJIydaeMble 3HAHHS JUIS aHAIM3a U OOBSICHEHHS
SBJICHUM OKPY’KAaIOIIEro MHUpa M IMPOUCXOJAIIMX B HEM M3MEHEHHH, yMeHHs [ellaTb 0OOCHOBaHHbIE
3aKJIIOYEHUs Ha OCHOBE HAy4HbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbIO MOJIyYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIIONIb30BaTh XMMHUYECKHE 3HAHUS /IS pelleHus mpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalLUsX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TFOTOBHOCTU M CIHOCOOHOCTH K HENPEPBIBHOMY OOpa3oBaHHUIO U caMO00pa30BaHUIO, K AKTHUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTAMU;

HHTepeca K 0COOEHHOCTSM Tpy/ia B pa3IMyHbIX cepax MpodhecCHOHATbHON AeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUSI Y4eOHOro mpeamera «XUMHS» Ha YpOBHE CPEAHEro 0OILEero
o0pa3oBaHMs BKIIOYAIOT:

3HauMMble Ui (OPMHUpPOBAHMS  MHUPOBO33PEHUS  OOyYarOIUXCAd  MEXIUCLUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIIEHAayYHbIE IMOHATHS, OTPAXAIOIIME LEIOCTHOCTh HAY4YHOH KapTHHBI MHUpPA U
cnienu(UKy METOJIOB MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIECTBO, SHEPTHS,
SBJICHHE, TPOIIECC, CHCTEMa, HAYYHBIH (aKT, MPHUHIUI, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieloBaHue, HaOIr0IeHUe, U3MEPEHUE, IKCIEPUMEHT U IpYTHe);

YHUBEpCaJbHblEe YydeOHbIe JAEUCTBHUS (IIO3HABAaTEIbHbIE, KOMMYHUKAaTHUBHbBIC, PETYJIATHUBHBIE),
obecnieynBarone (HopMupoBaHHe (YHKIMOHATBHONH TI'PAaMOTHOCTH U COLMAJIbHONH KOMIETEHIMH

o0yJaronuxcs;

CIIOCOOHOCTH o0y4Jaronmxcs HCIIOJIb30BaTh OCBOEHHEIE MEXIUCITUTITMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWSA U YHUBEpCalIbHBbIC y4eOHbIC NEWCTBUS B TMO3HABATENbHOM M COLMAIbHOU
MPaKTHKE.

MertanpeamMeTHble  pe3yabTaTbl  OTPaXKalOT  OBJAJIEHUE  YHMBEPCAIbHBIMU  Y4€OHBIMU
M03HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JAEHCTBUSAMU.

OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOrHYecKHUe AeiCTBHS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3upOBaTh NIPOOJIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTpeAeNATh 1eNIU AESITEIbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUHM UX JTOCTHXKEHUS, COOTHOCHUTD
PE3YJIBTAThl JEATEIBHOCTH € ITOCTABIEHHBIMHU LIENSIMY;

HCII0JIb30BaTh IPU OCBOEHUM 3HAHUM IMPUEMBI JJOTHYECKOIO MBILIUIEHUS — BBIJEIATH XapaKTEPHbIE
MPU3HAKW TOHATUN M yCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIINE MOHSTHS JUIS
OOBSICHEHUS OTAENBHBIX ()aKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(DUKALIMHU BEILIECTB U XUMHUYECKUX PEAKIIHA;

yCTaHaBJIMBAaTh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY U3Y4a€MbIMU SIBICHUSIMY;

CTPOUTH JIOTUYECKUE PpACCYKIACHHS (MHIYKTUBHbBIC, NEAyKTHBHbIC, IO aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHUBOpPEYMsS] B pPACCMaTPUBAEMbIX SBJICHUSX, (OPMYIHpPOBATh BBIBOJABI H
3aKJIFOUYEHNS;



IPUMEHATh B MPOLIECCE MMO3HAHMSI, UCIIONb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBaTh MOJEIbHBIC MPEICTABICHUS — XMUMUYECKUH 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKas
¢bopmyna, ypaBHEHHE XUMHUYECKON PEAKIIMU — IPU PEUICHUH y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3aja4, NMPUMEHATh HAa3BAHHBIE MOJEIIbHBIE MPEACTaBJIECHUS JUIsl BBIBJIECHUS XapaKTE€PHBIX MPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

(GbopMyIMpOBaTh LENU U 3aJla4d HUCCIICAOBAHUS, UCII0JIb30BaTh MOCTABJICHHBIE U CAMOCTOSTEIBHO
c(opMyIHpOBaHHBIE BONPOCHl B KayecTBE HHCTPYMEHTAa IIO3HAHUSA M OCHOBBI JUIsl (hopMHpOBaHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

BJIaJIETh  HABBIKAMU  CAMOCTOSITEJIBHOIO  IJIAHUPOBAHUS U NPOBEACHUSA  YUYEHUYECKHUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HaOMI0JaTh 3a XOAOM IIpOIecca, CaMOCTOSATENbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OpMYyIUpOBaTh 000OLIEHNS U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIIEI0BAaHNUs, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHON padoTe;

NpUOOpETaTh OIBIT YYCHHYECKOW HCCIIEAOBATEIBCKOW W TPOEKTHOM NeSTETBbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PEIICHUs MPAaKTUYECKHX 3ajad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B O3HAHMUSL.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HH(pOpManuu (HaydHO-TIOMYJISApHAs JHTEpaTypa
XMMUYECKOI'0 COZIEp KaHuUs, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHaIu3upoBaTh UH(GOPMALIHIO
pasNUYHbBIX BHJIOB U (OpPM NPEACTABICHUS, KPUTHYECKH OLEHUBAaThb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(bopMyIHpOBaTH 3aPOCHl M MMPUMEHATH PA3IUYHBIC METOABI IPH TOUCKE U 0TOOpEe MH(MOpPMAIHH,
HE00XO0AUMOM 7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

IpUoOOpeTaTh OMNBIT HUCMOJb30BaHUS HHGOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POpPMY IIpEJCTaBIeHUs UHPOPMALUK (CXEMBI, TpaduKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KAayecTBE CPEJCTBA NMpH pabdoOTe C XMMHUYECKOH HHpopMaruei:
NPUMEHSTh MEXNpeAMeTHbIEe ((U3MUeckue U MaTeMaTU4YecKHue) 3HAKM U CHUMBOJIBL, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OByajgenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3a/laBaTh BOMNPOCHl IO CYILECTBY OOCYXJaeMOM TeMbl B XOJA€ Juanora HW/Wid AUCKYCCHUH,
BBICKA3bIBaTh WJEH, (HOPMYJINPOBATh CBOM MNPEIJIOKEHUS OTHOCUTENIBHO BBIIIOJHEHUS IMPEAI0KEHHOU
3a/1a4y;

BBICTYNIaTh C TPE3CHTAlMEN Ppe3ylbTaTOB IIO3HABATEIIBHOM  JIE€ATENBHOCTH, IIOJY4YEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TPHU BHINOJHEHUM XMMHMYECKOTO SKCIEpUMEHTA,
MPaKTUYECKON pabOThI MO MCCIIET0BAHUIO CBOWCTB M3y4aeMBbIX BEILLECTB, pealu3allui y4eOHOro MPOoeKTa
1 (OpMYIMPOBATH BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEI0BAHNN MYTEM COTTIAaCOBAHUS TO3ULIUI
B X07ie 00CYX/1IeHUSI 1 0OMeHa MHEHHSIMHU.

OBiaeHne YHMBePCAJIbHBIMHU PeryJsiTUBHBIMU 1efiCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIISATH CBOIO MO3HABATENbHYIO JIEATEIbHOCTh, ONPEIeIIss
e€ LenM W 3a7ayd, KOHTPOJIUPOBaTh U MO Mepe HEoOXOIMMOCTH KOPPEKTUPOBATh IpesiaraeMblii
JITOPUTM JICMCTBUH TpPU BBHIMOJIHEHUH Y4YEOHBIX M MCCIEIOBATENbCKUX 3a/ad, BbIOMpaTh Hauboiee



3¢ (deKTUBHBIN CIIOCO0 UX pelIeHUs C Y4ETOM MOJyYEHHUs HOBBIX 3HAHUUM O BEIECTBAX U XUMHUYECKHX
peaKIusx;
OCYILIECTBIATh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHalIn3a U CAMOOLEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHrnyecKasi XUMHD) OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUH O XHUMHUYECKOW COCTABIAIOUIEH €CTeCTBEHHO-HAy4YHOU
KapTUHbBI MUPA, POJIM XUMHUU B IIO3HAHUM SBJICHUN NPUPOJBI, B (OPMUPOBAHMH MBILUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (DYHKIIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOTUMOHM ISl PEUIeHHs MPAaKTHYECKUX 3ajad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CpE/Ie;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpas BKJIIOYACT: OCHOBOINOJAraroIlue MOHATHS
(XMMHUYECKMIl ~ 3J€MEHT, aTOM, DJJEeKTpOHHas o000JO0YKa aroMa, MOJEKyjJa, BaJE€HTHOCTb,
AJIEKTPOOTPHUIIATEIEHOCTh, XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpamEHHAs),
MOJIb, MOJISIpHAsI Macca, MOJSPHBIA 00BEM, YIIEpOAHBIA CKeneT, (pyHKIMOHANbHAs TPYIa, pajuKall,
U30MepHsi, U30MEPbl, FTOMOJIOTHYECKUHN psAJl, TOMOJIOTH, YIJIEBOJOPO/bl, KUCIOPOA U a30TCOJAepKallue
COEIMHEHUs,, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUH U
3aKOHBI (TEOpHs CTPOCHHS OpraHWyeckux BemecTB A. M. ByrnepoBa, 3aKoH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHWS, JIKAIIWE B
OCHOBE IIOHUMaHMs NPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SBJICHUH, (DAKTOIIOTMYECKUE CBEIECHUS O
CBOWCTBAX, COCTaBe, MMOJIyYeHUH M 0€30IaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX OpPraHMYECKUX BELIECTB B
OBITY M TPAKTUYECKOMN JEATEIILHOCTH YEIOBEKA,;

c(OPMHPOBAHHOCTH YMEHHUH BBIABIATH XapaKTEPHbIC TNPU3HAKK TOHSATHHA, yCTAaHABIMBATh HX
B3aMMOCBSI3b, HCIIOJNIB30BAaTh COOTBETCTBYIOIIME TMOHSATHS TPH OIMHCAHWHM COCTaBa, CTPOCHHUS U
IpeBpalleHH OPraHNnYEeCKUX COeIMHEHUH;

C(OPMHPOBAHHOCTh YMEHHUH HCHOJB30BaTh XHWMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpAMIEHHOW) (OpPMYyT OpPraHWYECKHX BEIIECTB U
YpaBHEHHH XHUMHUYECKHX pEaKIUil, W3rOTaBIMBAaTh MOJEIH MOJIEKYJl OpPTaHUYECKHUX BEIIECTB IS
WITIOCTPALIMM UX XMMHUYECKOTO M MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX OPraHMUECKUX BEILIECTB
M0 WX COCTaBY M CTPOCHUIO K OTPENEIEHHOMY KIIACCY/TpYIIe COeTUHEHUH (YTIIEBOIOPOIBI, KHCIOPO U
a30TCoNIepKAIIe COCTUHEHUS, BBICOKOMOJICKYJSIPHBIE COEIWHEHHs), JaBaTh WM Ha3BaHUS II0
cucremarnyeckoir HomeHkiatype (IUPAC), a Taxke NpUBOIUTH TpUBUAIBHBIE HAa3BaHMS OTAEIbHBIX
OpPraHUYECKUX BeleCTB (3TWUJIEH, NPONMWIEH, aleTWJeH, JTHIEHIJIMKOIb, IJIMIEepuH, (eHou,
dbopmanpaeTua, amneTanbIeTui, MypaBbHHAs KHCJIOTA, YKCYCHas KHCIOTa, OJIEMHOBAas KHCJIOTa,
CTeapHHOBAs KHCIIOTA, TIIF0K03a, (PYKTO3a, Kpaxmall, IeJUII0II03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMPEAEIATh BUIBI XUMHUECKOW CBSA3UM B OPraHUYECKUX COCTUHEHUSX
(onuHapHBIE U KpaTHBIE);

C(OPMHPOBAHHOCTh YMEHHS TIPUMEHSATH ITOJIOKEHHUSI TEOPHH CTPOSHUSI OPTaHUYECKUX BEIIECTB A.
M. BytnepoBa s 0OBSICHEHHsI 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHs MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKT€pH30BaTh COCTaB, CTPOCHHUE, (PU3MYECKHE M XMMHUYECKHE
CBOWCTBA TUITMYHBIX MPEACTABUTEINCH pa3IMuHBIX KJIACCOB OPTaHUYECKUX BelecTB (MeTaH, 3TaH, STHIICH,
MPOMWIICH, aleTuieH, OyranueH-1,3, merunOyramueH-1,3, O€H30JI, METAaHOJ, ATAHOJ, DTHJICHTJIHUKOJb,
TULEepuH, (peHos, aneranbleruj, MypaBbHHAs W YKCYCHas KHMCJIOTHI, TJIFOKO3a, Kpaxmaj, LEeJUIII03a,



aMUHOYKCYCHAsi KHUCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYI0 CBSA3b MEXIYy HHUMH YypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKIX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOIHOTO CHIpbs (HE(DTH,
MPUPOAHBIN Ta3, Yroib), CIOCOOBI HMX IMEpepadOTKH M TMPAKTUYECKOE MPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMECHHI MPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM YpaBHEHUSM (MacChl,
00bEMa, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WJIM MPOAYKTa PEaKUUU 1O H3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIJIH MPOJYKTOB PEAKIIH);

c(OpPMUPOBAHHOCTh YMEHUW BIAJETh CUCTEMOW 3HAHMM 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHMS, UCTOJIB3YEMbIX B XHMHUU MpPU HM3YYCHUHM BEIIECTB M XMMUYECKHMX SIBIICHUU (HAONIIOACHHUE,
WU3MEPEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIIOJIB30BAaTh CUCTEMHBIE XWMUYECKHE 3HAHUS s
MPUHATUSA PELIEHUNA B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
[IPUMEHEHHEM;

cOPMUPOBAHHOCTh YMEHUH COOJIOAATh TMpaBUja TOJIH30BAHUS XHMHUYECKOW TIOCYI0H W
na0opaTOpHBIM 000pY/ZOBAaHHEM, a TaKXKe TMpaBwia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKLHUSMU O BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOJIHATH XUMHUECKUN SKCIIEPUMEHT (IIPEeBpaIlCHHS
OPraHMYeCKHUX BEUIECTB MPH HArPEBAaHUM, MOJYYEHUE ITHIICHA U M3YYECHHE €r0 CBOMCTB, KAYECTBEHHBIE
peaKuy OpraHUYeCKHUX BEIIECTB, JCHATYpalus OCIKOB MPH HArpeBaHUM, IIBETHBIC PEAKIUU OCIIKOB) B
COOTBETCTBUH C MpaBUJIaAMH TEXHHKU O€30MacCHOCTH MPHU OOpaIIeHUH C BEIIECTBAMHU U JIA0OPATOPHBIM
00Opy/OBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOIO IKCIEPUMEHTa B (opMe 3amucu ypaBHEHUUH
COOTBETCTBYIOIIUX pEaKIUi U (OPMYITUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

cOPMUPOBAHHOCTh ~ YMCHHM  KPUTHYSCKH AHAIU3UPOBATh XHMHUYECKYI0  HHQOpPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U APYrux);

c(OpPMHUPOBAHHOCTh YMEHHUI COOIIIO/IaTh MpaBUjia SKOJIOTHYECKH 1e1ecO00pa3HOro MOBEACHUS B
OBITY W TPYIOBOM IEATEIHLHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3JI0POBBS U OKPYXKAIOIIEH MPUPOIHOU
Cpedbl, OCO3HAaBaTh OMACHOCTh BO3JCHCTBHS Ha JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKHX
BellecTB, MoHuUMas cmbica mokazatens [IJIK, moscHATH Ha mpuMepax CrIocoObl YMEHBIICHHUS U
MPEIOTBPALLECHHS UX BPEAHOTO BO3AEHCTBHUS HA OPTAaHU3M YEJIOBEKA;

JUTsl OOY4YarOIIMXCSl ¢ OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHUE MPUMEHSTh 3HAHHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKHUX SIBJICHUN;

JUIS CIIETIBIX M CIIa0OBHIAAIIMX OOYyYAIOUIMXCA: YMEHHE WCIIONIb30BaTh pPelbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mst 3anucu XumMuueckux GopmyiL.

11 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHMuecKasi XUMHs OTPaXKaroT:

C(OPMHPOBAHHOCTh NPEACTABICHUH: O XHMMHUYECKOH COCTaBIAIOMIEH €eCTeCTBEHHO-HAY4YHOM
KapTUHBI MUPA, POJIM XUMHUHU B MMO3HAHUU SIBJICHUN TPUPOJIbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIHOHAIbHOM TI'PaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHHs] NMPAaKTHUYECKUX 3aaad U
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpE/Ie;

BJIAJICHUE CHUCTEMOM XMMHYECKMX 3HAHUN, KOTOPass BKJIKOYACT: OCHOBOIIOJIATAIOIIUE IOHATUS
(XMMHUYECKHUIl JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTATH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIEHHS, XMMHUYECKas CBS3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUIMYECKAsl, BOJOPOJHANA), KPUCTAUINYECKAs PEIIETKA, THUIBI XMMHYECKHX
peakuuii, pacTBOp, JJIEKTPOJIMUTHI, HEJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAsT IUCCOLMALUS, OKUCIUTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peakliy, XUMUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TeopHUs



AJIEKTPOJIUTUYECKON qucconnanuu, nepuoandeckuit 3akon . 1. MenneneeBa, 3aK0H COXpaHEHHSI MAaCChI
BEILIECTB, 3aKOH COXPAHEHMSI U MPEBPAILCHUS SHEPIHH MPU XUMHUYECKUX PEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMMHHM, MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE TMOHHUMaHUs
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBICHUHN, (DaKTOJIOTMYECKHE CBEJIEHUSI O CBOICTBAaX, COCTABE,
MOJIyYUeHUH M OE30MacHOM HCIIOJIb30BAHUM BAXKHEMIIUX HEOPraHMYECKUX BELIECTB B OBITY U
MPAKTUYECKON JIEATETbHOCTH YETIOBEKA;

c(OPMUPOBAHHOCTh yYMEHUU BBISBISATh XapaKTepHbIC MPU3HAKH TOHSATUH, YCTAaHABIMBATh WX
B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPU ONMCAHUM HEOPraHUYECKHX BEIECTB U MX
MPEBPAILCHUI;

c(hOPMUPOBAHHOCTh YMEHUU HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUIS COCTaBICHHS (HOPMYII
BEIIECTB W YpPAaBHCHHWHA XUMHUYECKHX peakiuid, cucrematnueckyro HomeHkinarypy (IUPAC) wu
TPUBUAIBHBIC HAa3BaHUS OTAEIbHBIX HEOPraHWYECKUX BelecTB (yrapHbIil ras, yrileKHCIbIA ra3, aMMHaK,
raméHasi U3BeCTh, HeranéHas Uu3BeCTb, IUTHEBAs COJA, MUPUT U IPYTUE);

c(OPMUPOBAHHOCTh YMEHHH ONPEICNATh BaJCHTHOCTh W CTEICHb OKHCICHUS XUMHUYCCKUX
9JIEMEHTOB B COCAMHEHHUSX Pa3IUYHOTO COCTaBa, BHUJ XUMHUYECKON CBS3M (KOBaJEHTHAs, WOHHAasd,
MeTaJlJIN4ecKasi, BOJOPO/IHAS) B COSAMHEHUAX, TUIl KPUCTAUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKyNIspHas, HOHHAas, MeETAJJIMYecKas), XapaKTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAUHEHUI;

c(OpPMHUPOBAHHOCTh YMCHHI YCTAHABIIMBATH MPUHAIIC)KHOCTh HEOPTAHMYECKUX BEIIECTB IO UX
COCTaBY K OINpeAeNEHHOMY KIIACCy/TpyIIe COeIUMHEHUHN (IIPOCThIe BEIIECTBA — METAUIbl U HEMETalIbl,
OKCH/JIbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICH Mepuoandeckoro 3akoHa J[. M. MeHneneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTY0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITUH;

cOPMUPOBAHHOCTh YMEHHMHM XapaKTEepHU30BaTh OJIEKTPOHHOE CTPOECHUE ATOMOB XHUMHUYECKUX
sanemeHToB 1—4 mnepuonoB Ilepmoanueckoil cucrembl xumuueckux saemeHToB JI. M. Menneneesa,
UCTOJB3ys TMOHATHSA «S-, P-, O-3JEKTpOHHBIE OPOUTAIN», «IHEPreTUYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHUX JJIEMEHTOB M WX COCIWHEHHMH IO TEepHojaM |
rpynnam Ilepuoauueckoit cucremsl XuMuieckux 3iaeMeHToB J[. . Menneneesa;

cOpPMUPOBAHHOCTh YMEHMI XapakTepHu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBa
HEOPTraHWYECKHX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHHWE TE€HETUYECKON CBS3U
MEXJy HEOPraHWYeCKHMMH BEIIeCTBAMU C IOMOIIbIO YPAaBHEHHH COOTBETCTBYIOUIUX XHUMHUUYECKUX
peaxkuuii;

c(hOPMHUPOBAHHOCTh YMEHHUSI KIACCHPHUIIMPOBATH XMMHUECKHUE PEAKIIUU 10 Pa3IUYHBIM MPU3HAKAM
(uucnmy W COCTaBy pearupyrollux BEMIeCTB, TEIIOBOMY dS(DQeKTy peakiuu, HU3MEHEHUIO CTerleHel
OKHCJICHUS DJIEMEHTOB, 0OpPaTUMOCTH PEAKIINU, YIaCTUIO KaTaau3aTropa);

chOPMUPOBAHHOCTh yYMEHHMH COCTAaBISTh ypaBHEHUS PEAKIUN pa3IHYHBIX THUIIOB, TOJHBIE H
COKpalIéHHbIE YpaBHEHUS pEaklMii MOHHOTO OOMEHa, YUUTHIBAs YCJIOBHsI, MPH KOTOPBIX ITH PEAKIUU
UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPKIAONINE KAdeCTBEHHBIM COCTaB
pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABaTh OMNBITHBIM IMYTEM HOHBI, NMPUCYTCTBYIOUIUE B
BOJIHBIX PaCTBOPAX HEOPTaHUYECKUX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM PAaCKPHIBATh CYINTHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKITUN
MTOCPEJICTBOM COCTAaBJICHHUS JICKTPOHHOTO OajaHCca dTHX PEaKIIHii;

chOPMUPOBAHHOCTh yMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH pEaKIuu OT
pa3nuYHbIX (AKTOPOB; XapakTep CMEIIEHUsS XUMUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIITHETO
BozaeiicTBus (npunuun Jle [larense);



C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI, JICXKAIIHNE B OCHOBE
MPOMBIIIJICHHOTO TOJIY4YEHHUsI CEPHOM KHCIOTHI, aMMHaKa, a TaKke c(hOPMUPOBAHHOCTH MPEACTABICHUI
00 00IMX HAYYHBIX MPUHIUIIAX U HKOJOTHYECKUX MPOOIeMax XUMHUUECKOTO MTPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJINUTH BBIYUCICHHS C UCIIOJIb30BAHHEM MOHSTUS «MACCOBas OIS
BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHUH Ta30B MPH XUMHYECKUX PEaKIUsIX, MACChl BEIIECTBA HUIIH
00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM O00BEMY OJIHOIO M3 y4YacTBYIOLIMX B
peakluy BEUIECTB, TEIUIOBOTO 3(PQeKTa peakiyu Ha OCHOBE 3aKOHOB COXPAaHCHHUs MAacChl BEILECTB,
MIPEBpAILCHHsI U COXPAHCHUS YHEPTUH;

C(OPMHPOBAHHOCTh yMEHHWH COOJIONATh TpaBWiIa TIOJIH30BAHUS XUMHUYECKOW TMOCYIOH W
nabopaTopHBEIM O00OpYIOBaHMEM, a TaKXKe MpaBuUia OOpalIEHUS C BEHICCTBAMH B COOTBETCTBHH C
HHCTPYKIUAMMU 11O BBIIIOJITHCHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB,

Cc(OPMHPOBAHHOCTh YMEHH TUIAHUPOBATh W BBIMOJHATH XUMHUECKUI SKCIIEPUMEHT (pa3iioKEeHHE
MEPOKCHIa BOJOPOJA B MPHCYTCTBUU KaTajau3aTropa, ONpEICNICHHE CpPelbl pPacTBOPOB BEIIECTB C
IMOMOIIIBKO YHHUBEPCAJIbHOI'O HWHAMUKATOpA, BJIHUAHUC Pa3JIAYHBIX q)aKTOpOB Ha CKOpPOCTH XUMHUYECKOU
peaxkuuy, peakiii HOHHOro 0OMeHa, KaUeCTBEHHbIE pEeaKlUU Ha CyiIb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHMSI, PEIICHUE IKCICPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Mertamwib» U «HeMerais») B
COOTBETCTBUH C IMPAaBUJIAMH TEXHHKH OE30MACHOCTH TPU OOpAIICHUHU C BEUICCTBAMU U J1a0OPaTOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YJIBTAThl XUMHUYECKOTO IKCIEPUMEHTa B (pOpMe 3alucHu ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUi U (OPMYITUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

C(OPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIM3HPOBATh XHMHUYECKYH0  HMH(MOpMAIHIO,
MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHHKAIIUU, IHTEpHET U APYyrHX);

cOpPMUPOBAHHOCTh YMEHHI COOJNIOATh TpaBHIa 3KOJIOTHYECKHU IEIECOO0PA3HOTO MOBEICHUS B
OBITY W TPYIOBOW NEATEIHHOCTH B IEISAX COXPAHEHHUS CBOCTO 3J0POBBS U OKPYKAIOMICH MPUPOTHOU
Cpelbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl ONPEIACIEHHBIX BEIIECTB, OHUMAs
cmbicnt mokazarens [1JIK, mosicHAT, Ha mpuMepax cHocoObl YMEHBIICHHS W TPEAOTBPALICHUS HX
BPEIHOTO BO3ICHCTBHUS Ha OPraHU3M YEIIOBEKA,;

JJIA 06y‘~IaIOHII/IXC${ C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbBA: YMCHHUEC IMIPUMCHATHL 3HAHUSA 00
OCHOBHBIX JIOCTYITHBIX METOIaX TO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHHIA;

JUI CJETbIX W CIa0OBHIANIMX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh Pelbe()HO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins st 3anucu XuMU4ecKux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne /i P Konrpoasusie IIpakruueckue (mudpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM
IT i .T
11 erpoctiu apraricea cosen A 3 bitGnorea LIOK
' p P A ' https://m.edso0.ru/7f41837c
M. bytneposa
Htoro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIC YTIEBOAOPOABI — aJTKAHbBI 2 bubmorexa LIOK
' Pt JHICROAOPOL https://m.edsoo.ru/7f41837c
99 HenpenensHble yriieBoaOpObI: AJIKEHBI, 5 1 bubnmnorexka HOK
' aJIKa/IME€HB], ATKUHbI https://m.edsoo.ru/7f41837¢
2.3 ApoMaTH4ecKue yrieBo0PO bl 2 bubmorexa LIOK
' P YHICBOAOPOA https://m.edsoo.ru/7f41837c
54 [TpupoaHbIE HICTOYHUKH YTIEBOAOPOIOB U 3 1 bubnmnoreka [JOK
' UX nepepaboTka https://m.edsoo.ru/7f41837c
Hroro mo paszneny 13
Pasznen 3. Kuciopoacoaep:kaunue oprannyeckne coeJuHeHUst
bu6nuorexa [IOK
3.1 C . O 3
FHpTHL. Soetoxn https://m.edso0.ru/7f41837c
3.9 Anpaerunsl. KapOOHOBBIE KUCTOTHI. 7 1 bu6nuoreka [IOK

CrnoxHble 3¢pupbl

https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.3 VYriueBosl 3

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pazueny 13

Pasnen 4. A3oTcoaep:kamme opraHudecKue coeIMHeHUus

4.1 AwmuHBL. AMUHOKACIIOTEL. beiku 3

Wroro mo pazneny 3

Paszgea S. BoicokoMmoJieKky/JIIpHbIE COeIMHEHUSA

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

5.1 [Inactmaccel. Kayuyku. Bonokna 2

Htoro no pazneny 2

bubnnoreka IIOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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TEMATHUYECKOE INTAHUPOBAHHUE 11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne i/ P Konrposbnsie IIpakrunyeckue (up )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHUECKHX 3 https://m.edso0.ru/7f41837c
anemenToB /I. 1. Menaeneera
C .M 0
1.2 TPOCHHUE BEECTBa. ALHOro0bpasie 4 https://m.edsoo.ru/7f41837c
BEIIIECTB
1.3 XUMHYECKUE PEAKIHH 6 1 1 https://m.edsoo.ru/7f41837c
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanst https://m.edso0.ru/7f41837c
2.2 Hemerasmibr 1 https://m.edso0.ru/7f41837c
2.3 (CBI3b HEOPTAHIHECKIIX 11 OPraHieckiX 2 https://m.eds00.ru/7f41837¢c
BEII[ECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4 https://m.edso00.ru/7f41837c
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1IeCTBO
«3marensctBO «lIpocBemienne»

AIIEKTPOHHBIN BapuaHT yuebnuka : Xumusi, 10 knacc/ 'abpuensa O.C.,
Octpoymos N.I'., Cnaakos C.A., AknronepHoe o01mecTBo «M3marenscTBo
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METOJINYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I., AkninoHepHoe 00111€CTBO

«3marensctBO «lIpocBemienre»

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Yuu.py (https://uchi.ru/); Uadoypoxhttps://infourok.ru/;
OopazoBapuymhttps://obr.nd.ru/; YouTube; «Poccuiickas 3JIeKTpOHHAS [IKOJIa.
https://resh.edu.ru/; «MockoBcKas 2JIeKTpOHHas mKoIay; «AKmace»

https://www.yaklass.ru/ ; DnekTponHbie mocoous n3aateabcT «IIpocBemnieHe,






