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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mo ydeOHoro npeameta «Xumus» s 10-11 kmaccoB Ha yriryOJI€HHOM
ypOBHE pa3zpaboTaHa B COOTBETCTBHH ¢ (DenepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IaPTOM CpeJHEro oO0Imiero o0pa3oBaHUs, YTBEPKIEHHBIM MpPHKa30M MHHHCTEPCTBA
npocBemienuss Poccuiickoit ®epepaunu ot 17.05.2012r. Ne 413 (¢ wu3MEHEHUAMH U
JIOTIOJIHEHUSAMHU), B cooTBeTcTBUM ¢ DenepanbHOH 00pa30BaTEIbHOM MPOrpaMMON CpeIHEro
o0miero o0pa3oBaHUs, YTBEPXKIACHHON NpHKa3oM MUHHCTEPCTBA IPOCBEIICHHUS Poccuiickoit
Oenepanun ot 18.05.2023r. Ne371 (3apeructpupoBaH MHHHCTEPCTBOM IOCTHIIMH Poccuiickoit
Ddeneparun 12.07.2023r. Ne 74224).

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

XuMusT Ha YpOBHE YIUIyONEHHOTO W3YYEHHUS 3aHHMaeT BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTo oOpa3oBanus yuamuxcs 10-11 kmaccoB. W3yuenue mnpenmera,
peaniuzyemMoe B yCIOBHSX AU(PPEPEHLIHUPOBAHHOTO, MPOPMIBHOTO OOY4YEeHHs, MPHU3BAHO
obecrieunTh 0011€00pa30BaTENBHYI0O U OOIIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJBI,
HEO0OXOIUMYIO JIUIS a/IaliTalliU UX K OBICTPO MEHSIOIIMMCS YCTIOBHSIM JKU3HH B COLIUYME, a TaKXKe
JUTSL TIPOJIOJDKEHUST OOYYEHHUs B OpraHHM3alusX MpodeccHoHaIbHOTO 00pa3oBaHUs, B KOTOPBIX
XUMUS SIBJISIETCSA OJTHOM M3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme 1Mo XMMHM Ha3Ha4YeHHE MpeaMera «XHUMHS» IOJIydaeT MOJIPOOHYIO
MHTEPHOpPETAlMI0 B COOTBETCTBMM C OCHOBomojararomumu nojoxenusmu dGI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COIepPIKaHuUs, Pe3yJIbTaTOB O0yUeHUSI U TPEOOBAHUI K YPOBHIO
MOATOTOBKHU BBIMYCKHUKOB. (CBHJIETENILCTBOM TOMY SIBISIIOTCSA CIEAYIOIINME BBIMOJIHIEMbIE
MpOrpaMMoil Mo XuUMHM (YHKIUU: ® HH(OPMALMOHHO-METOIUYECKas, peaju3alus KOTOpOn
oOecrieunBaeT MOJy4eHHUE MPEACTABICHUS O LENAX, COAepHKaHUM, 00IIel cTpaTeruu oOydeHus,
BOCIIUTAHMUSI ¥ Pa3BUTHSA OOYyUaIONIUXCS CpPeACTBAMHM TIpeaMeTa, H3y4aeMoro B paMKax
KOHKPETHOTO TMpousis; e OpraHu3alMOHHO-TUIAHMPYIOIAsi, KOTOpas IpeaycMaTpUBaeT
ompejeNieHUe: MPHUHIUIOB CTPYKTYPUPOBAaHUS M TOCIEAOBATEIHHOCTH HM3y4YEHHS Y4eOHOTro
MaTepuasa, KOJUICCTBCHHBIX U KQUeCTBEHHBIX €r0 XapaKTePUCTHK; MOIX00B K ((OPMUPOBAHHIO
COJIEP>KaTEIbHON OCHOBBI KOHTPOJISI M OIIEHKH 00pa30BaTEeNbHBIX JOCTHKEHUN 00ydaroluXxcs B
paMKax UTOTOBOM aTTeCTallMu B (popMe eAMHOT0 TOCYIapCTBEHHOTO AK3aMeHa M0 XUMHH.

[IporpamMma asist yrinyOin€HHOTO U3YUEHUS XUMUHU:

- YCTaHaBJIMBAae€T WHBAPUAHTHOE IPEIMETHOE COAepkKaHHe, 00s3aTeNIbHOE IJsi W3YyYEHHUS B
pamMKax OTIENbHBIX Mpoduiel, mpearycMaTpuBaeT paclpeesieHne U CTPYKTYpPUPOBAaHUE €ro IO
KJlaccaM, OCHOBHBIM COJIEp>KaTeJIbHbIM JIMHUSAM/pa3ziesiaM Kypca;

- MaéT TpUMEpPHOE pacmpeaesieHue YyueOHOro BPEMEHM, PEKOMEHAYEMOTo MM H3Y4YeHHS
OTJICTBHBIX TEM;

- mpejsiaraeT MPUMEPHYIO TOCIEI0BAaTENbHOCTh W3YUEHHUs Y4eOHOro Marepuaia ¢ y4eToM
JIOTUKH TTIOCTPOCHHS Kypca, BHYTPUITPEIMETHBIX U MEKITPSIMETHBIX CBS3CH;

- 1aéT METOAUYECKYI0 MHTEPIpPETAIUIoO LeJe U 3a/1ad M3ydyeHUs MpeaAMeTa Ha yriIyOJIEHHOM
yYpOBHE C Y4€TOM COBPEMEHHBIX NPHOPUTETOB B CUCTEME CpelHero oOuiero oodpa3zoBaHuS,
COJIEP’KATEIbHON ~ XapaKTEePUCTUKH  IJIAHHUPYEMBIX  pPE3YyJIbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBI CPEAHETO O0IIET0 00pa3oBaHus (JINYHOCTHBIX, METANIPEAMETHBIX,
MpPEeIMETHBIX), a TaKke C Y4YETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENbHBIX JACWCTBUN
00yuyaroIerocs o OCBOCHUIO COAEpPKaHUs MPEAMETA.



[lo BcemM Ha3BaHHBIM TMO3UIUSM B MpOrpaMMe MO XUMHUU MPETyCMOTpPEHA
MIPEEeMCTBEHHOCTh € OOyYe€HHEM XHUMHUU Ha YpPOBHE OCHOBHOTO o00Imiero oOpa3zoBaHus. 3a
mpenejaMu  YCTAHOBJICHHOW TPOrpaMMOM IO XUMHUHM  00s3aTeNbHON  (MHBAapUAHTHOK)
COCTaBJISIIONLICH cosep)kaHus yueOHOro npeamera «XUMHs» 0CTa&TCsl BO3MOXHOCTh BBIOOpa €ro
BapUaTUBHOW COCTABJISIOLIECH, KOTOpasi JOJDKHA ONPEAEIATHCS B COOTBETCTBUU C HAIPaBIEHUEM
KOHKPETHOTO MPpoduIsi O0ydeHHS.

B cootrBerctBuuM ¢ koHuentyaibHbiMU mosnoxeHusiMu PI'OC COO o HazHaueHUH
MpeAMETOB 0a30BOTO U YIIYOJIEHHOTO YpOBHEH B cucteMe qudpepeHImpoBaHHOTO 00yUeHUs Ha
YPOBHE CpeqHero oomiero oOpa3oBaHus XMMHS Ha YPOBHE YIITyOJIEHHOTO M3Y4EHHUs! HalpaBJieH
Ha pealu3alul0 MPEEeMCTBEHHOCTH C MOCIEAYIOUIMM JTaloM IOJyYEHHUS] XHUMHUYECKOTO
o0pa3oBaHHMs B paMKaX HW3YYCHHUS CIHEIUAIBHBIX ECTECTBCHHO-HAYYHBIX M XHUMHYCCKUX
JUCIUILIMH B By3aX M OpraHMU3alMsIX cpelHero mnpodeccnoHanibHoro oopaszoanus. B atoit cBs3u
M3y4yeHue npeaMera «XUMHUS» OpPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacUIMpEHHEe U
yrayOjaeHre TEeOpeTHYeCKOW U MPaKTUYeCKOW MOATOTOBKM OOydaroluxcs, BbIOpaBIIMX
onpeaenéHHbld Npopuiib 00y4eHHs,, B TOM YHCII€ C MEPCHEKTUBOM MOCIEAYIOUIEro MOITYyYeHUs
XUMHUYECKOTro 00pa3oBaHus B OpraHu3aluax npodeccuoHansHoro oopasoanus. Hapsay ¢ stum,
B cBere Tpeboanmit ®I'OC COO x IUIaHHPYEeMBIM pe3yJbTaTaM OCBOCHHS (elaepaibHON
00pa3oBaTeNnpHON MPOrpaMMbl CpPeIHEro oOIero oopazoBaHUsl W3Y4YeHHUE MpeaMeTa «XHUMHS»
OPUEHTUPOBAHO TAK)KE HA PEIICHUE 3a/1a4 BOCIIUTAHUS U COLUATLHOTO Pa3BUTUSA O0yUYaIOIIUXCA,
Ha (hOpMHUpOBaHKE Y HUX OOIICUHTENIEKTYaIbHBIX YMEHHM, YMEHUI pallMOHAIN3alUd y4eOHOTO
Tpyoda ©  OOOOMEHHBIX CIIOCOOOB  JEATENBHOCTH, HWMEIOMUX  MEKIUCIUTUIHHAPHBIN,
HaJIIPEAMETHBIA XapaKTep.

CocTrapnsOmMUMH NpeaMeTa «XUMHUS» Ha YPOBHE YINIYOJIEHHOTO H3YUYEHHsS SIBISIOTCS
yrayOonéHnele Kypebl — «Opranundeckas xumusi» U «OOmas u Heopranuyeckas xumus». [Ipu
OTIpe/ICTICHUN TIOJIXOJI0B K OTOOPY M CTPYKTYPHOW OpTaHM3alMU COACPIKAHHS ITHX KYpCOB B
porpaMMe Mo XuMuM 3a ocHOBY NpuHATH nonoxeruss GI'OC COO o paznuuuax 6a30Boro u
yrIyOJNIEHHOTO YPOBHEH M3y4YEeHHUs IPEIMETa.

OcHoBy cojnepkanusi KypcoB «Opranuueckas xumus» u «OOmas ¥ HeopraHHYecKas
XUMHUSD» COCTABJISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUW M YMEHHM, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO HM3YyY€HHMs IMpeaMeTa. JTa CUCTeMa 3HAHUW MOJIy4aeT ONpele€HHOE TEOPETUYECKOe
JIOTIOJIHEHNE,  TIO3BOJISIIOIIEE  OCO3HAaHHO  OCBOMTH  CYIIECTBEHHO  OOJBIIMHA  00BEM
(dakTonornueckoro mMarepuana. Tak, Ha yriyOn€HHOM YpOBHE M3Yy4EHHUS IMpeaMera obecredyeHa
BO3MOKHOCTh 3HAYUTEJILHOTO YBEIMYECHHUS] O00bEMAa 3HAHMN O XUMHUYECKHUX DOJEMEHTax |
CBOMCTBAaX WX COCAMHEHMI Ha OCHOBE PACIIMPEHHs M YrIyOJeHUsS MPEICTaBICHUN O CTPOCHHUH
BEIIIECTBA, XMMHUYECKON CBSI3W M 3aKOHOMEPHOCTSIX MPOTEKAHHUs PEAKIUi, pacCMaTPUBAEMBIX C
TOYKHU 3PEHUS XUMUYECKON KMHETUKH U TePMOJUHAMHUKU. M3ydeHne nepuoguyeckoro 3aKoHa u
[lepuonnueckoit  CHUCTEMBI ~ XMMHYECKHUX  JJIEMEHTOB  Oa3uUpyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPECTABICHUAX O CTPOCHUH aToMa. XUMHUYECKasl CBSA3b OOBSICHSIETCS C
TOYKU 3pEHUs DHEPreTUYECKUX H3MEHEHHMH Tpu €€ 0o0pa3oBaHUHU M pa3pylIeHUU, a TaKXKe C
TOYKH 3pEHUs MeXaHW3MOB e€ oOpazoBaHus. VI3ydyeHue THUIOB pEaKIHU JOMONHSETCS
(hopMHpOBaHUEM TPEJCTABICHUN 00 MEKTPOXUMUYECKUX MPOLEccax U AJIEKTPOJIU3E PacIliaBOB
U PpacTBOpPOB BelIeCTB. B Kypce oOpraHnueckol XUMHUU TPU PACCMOTPEHUU PEAKIIMOHHON
CIIOCOOHOCTH COEIMHEHUH yJensercs ocoboe BHUMaHUE BOIIpocaM 00 3JIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIUSIHUHM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX PEaKlui.

Oco0oe 3HaueHUEe UMEET TO, YTO Ha COJIEpKaHHWE KYpCOB XHMHUHU YIIIyOJIEHHOTO YpOBHS
W3YYECHHS JUIsI KJIACCOB OIpeneiaéHHOro mpoduis (IIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JOMOJHEHHUH K 00IIel cucTeMe MpeIMETHBIX 3HAHUN) OKa3bIBAIOT BIUSHUE CMEKHBIE
npenMeTsl. Tak, Hampumep, B COAEpXKAHUHM TpeaMeTa Uis KJIacCOB XHMMHUKO-(PH3UYECKOTro



npo¢uis 0onplIoe 3HaUYeHHE OyIyT UMETh 3JIEMEHThl y4eOHOro MaTepuana Mo oOIed XMMHUU.
[Ipyn w3ydeHuu mnpeamera B JaHHOM ciy4yae akIeHT OyleT clelaH Ha OOIIHOCTh METOJIOB
MO3HaHUsA, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUHM U B (PU3MKE: aTOMHO-MOJICKYJIApHAsT TEOpHUs
(MonexkynsipHast Teopusi B (U3HMKE), 3aKOHBI COXPAHEHHUS MacChl U SHEPruu, 3aKOHBI
TEPMOANHAMMKHY, SJIEKTPOJIN3A, IPEACTABICHHUS O CTPOEHUU BELLIECTB U IPYTOE.

B To e BpeMs B colepKaHUU MpeaAMeTa JJis KJIacCOB XUMUKO-OMOJIOTHYECKOro Mpodus
OONbIINN YACTBHBIA BeC OYAET MMETh OpraHUYecKash XUMHS. B 3TOM cllydae MpenocTaBiIsieTCs
BO3MOXXHOCTH JUIsl 60J1ee 0OCTOATEILHOTO PACCMOTPEHUSI XUMUYECKOW OpPraHU3alluy KIETKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MPHUMEPY, TaKUEe CTPYKTYpHBIE
KOMITOHEHTBI, KaK JIUIU/AbI, OJNKHU, YIIeBOJbl, HYKIEUHOBBIE KHUCIOTHI U Apyrue. [Ipu stom
3HaHHUA O COCTaBE M CBOWCTBAxX IPEJICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CIIy>KaT OCHOBOH JIJIsl M3y4EHUs CYLTHOCTH IPOIEcCOB (POTOCHHTE3A, AbIXaHHUSI, TUIEBAPEHUS.

B mnnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHS OOIIECHAYYHBIX
METO/IOB ITO3HAHUS U OIBITA IPAKTUYECKOTO TPUMEHEHUS HAyYHbIX 3HAHUM M3y4EHUE NpeaMeTa
«XuMH» Ha YriyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Y4EOHBIMU
IpeIMeTaMu, BXOSIIMMU B COCTaB MPEeIMETHBIX obnacTeil «EcTecTBeHHO-HayYHbIE MTPEAMETHI,
«Marematuka u nHpopMmaTuka» u «PyccKuil sI3bIK U IUTEpaTypay.

[Ipn u3yueHun ydeOHOro mpeameTa «XUMHUS» Ha YrIyOJIEHHOM ypOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO H cpeaHero obOmiero oOpa3oBanmsi (Ha 0a30BOM ypOBHE), 3amadci
MEePBOCTENIEHHOW 3HAYMMOCTU sIBNIsieTCS (OPMUPOBAHHE OCHOB HAyKHM XHMHHU KakK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JEATEIbHOCTM YEJIOBEKAa U OJHOIO U3
KOMITOHEHTOB MHPOBOU KynbTypbl. Pemenue 3Toil 3amaun Ha yriyOn€HHOM ypOBHE H3YUYCHHS
IpeMeTa NperoaraeT peaan3aluio TakuxX Lesei, Kak:

- (dopMupoBaHHE NPEICTABICHUNA: O MATEPUAIBHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
[I03HABaEMOCTH SIBJIEHUI NPUPOJIBI, O MECTE€ XUMHUHM B CHUCTEME €CTECTBEHHBIX HayK M €€
Beaylell poid B 00eCNEeYeHUH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PELICHUH MPOOIeM
9KOJIOTMYECKOM, SJHEPTeTUYECKON U MUIEBOM OE€30MaCHOCTH, B Pa3BUTUU MEAMLIMHBI, CO3JaHUU
HOBBIX MAaTEpUaloB, HOBBIX HCTOYHHUKOB OJHEPIrUH, B OOECIEYEHUH pPAalMOHAIBHOIO
MIPUPOIONOIB30BaHuUs, B (YOPMUPOBAHUHM MUPOBO33PEHMS U OOIIEH KYyIbTYphl YEJIOBEKA, a TAKXKE
HKOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

- OCBOEHHME CHCTEMbI 3HAHUH, JIeXkKallluX B OCHOBE XMMHUYECKOH COCTaBJISIOLIEH €CTeCTBEHHO-
HayYHOUW KapTUHBI MUpA: QyHIAMEHTAIBHBIX MOHITHI, 3aKOHOB M TE€OPUIl XUMHUHU, COBPEMEHHBIX
MIPEJICTAaBICHU O CTPOCHHUHU BEIIECTBA HAa PA3HbIX YPOBHSX — aTOMHOM, MOHHOMOJEKYJSPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMHUYECKMX U KHHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS
XUMHUYECKUX peaklUuid, 0 XMMHUYECKOM pPaBHOBECHH, pacTBOpax M JUCIEPCHBIX cHCTEMax, 00
OOIINX HAYYHBIX MPUHIIUTIAX XUMHYECKOTO IPOU3BOJCTBA;

- (opmupoBaHue y 00y4arolmMXcs OCO3HAHHOIO NMOHMMAaHHS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMHAYECKUX 3HAHUHN JUId OOBSICHEHUS KIIIOYEBBIX HAeH M MpoOjeM COBPEMEHHOW XHMMHUM, AJIS
OOBSICHEHUSI M TPOTHO3UPOBAHUS SIBJICHUI, HMEIOIIUX €CTECTBEHHO-HAyUYHYI0 IIPHUPO.LY;
IPaMOTHOTO pelIeHUs MpoOJeM, CBA3aHHBIX C XMMHUEH, IPOrHO3UPOBAHMSI, aHAIM3a U OLIEHKH C
MO3MIIMA  DKOJIOTMYECKOW OE€30MacHOCTH  IOCJEACTBHI  OBITOBOM H  MPOM3BOJCTBEHHON
JESATEIBHOCTH 4YEJIOBEKAa, CBA3aHHOW C XHWMHUYECKUM IPOU3BOJCTBOM, HCIOJIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

- yriy0OJjeHue IpeACTaBIeHUH 0 HayYHbIX METO/1axX IMO3HAHUs, HEOOXOIUMBIX [T TPUOOPETEHUS
YMEHHUI OpUEHTHPOBATHCS B MHUPE BEUIECTB U OOBACHEHUS XUMHUYECKHUX SIBJICHUH, UMEIOLINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN JEATEIbHOCTH U MIOBCEAHEBHON KU3HU.



B mnnane peanu3anuu MEpBOOYEPEAHBIX BOCHHUTATENBHBIX W Pa3BUBAIOMIMX (DYHKIMN
L[EJIOCTHOM CHCTEMBbl CpEAHEro OOIIero oOpa3oBaHUA NPHU W3YYEHUU Npeamera «XUMHs» Ha
yrIIyOJIEHHOM YpOBHE OCOOYIO aKTyalbHOCTh MIPUOOPETAIOT TAKHE LIEIH U 33/1a4H, KaK:

® BOCIUTaHUE YOeKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI MPUPODI, YBaXKEHUS K MIPOLIECCY
TBOpUYECTBA B 00JIACTU TEOPETHUUECKUX U MPUKIIAJAHBIX UCCIEIOBAaHUI B XUMUU, (OPMUPOBAHUE
MHUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTHUBAIIMU K OOYYEHHUIO U TMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITMTAaHHIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX [IEHHOCTEH;

® pa3BUTHUE MO3HABATEJIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyuaromuxcs, (OpMUPOBAHHUE y HHUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpa3OBaHUIO H
HEMpPEepbIBHOMY 00pa30BaHMIO KAaK YCIOBHUIO YCIEIIHOW NMpo(ecCHOHAIBHOW U OOIIeCTBEHHOM
NeSITeNIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHHSA K CBOEMY 3J0POBbIO M MOTPEOHOCTU B 310POBOM
o0pase XHU3HH;

e (QopmupoBaHHME YMEHUH M HABBIKOB pa3yMHOI0 MPHPOJIONOIL30BAHUS, pa3BUTHE
HKOJIOTUYECKON KyJIbTYpHI, NpUOOpETEeHHE OIbITa OOIIECTBEHHOMOIE3HOW 3JKOJIOTUYECKON
JeSITeIbHOCTH.

OO1ee ynciio 4acoB, NMPEAYCMOTPEHHBIX JUIsl U3yUYEHUS XUMUU Ha YriyOJE€HHOM YpOBHE
cpenHero odmero obpaszoBanus, coctaBisier 204 vacoB: B 10 kmacce — 102 gaca (3 yaca B
Hezeno), B 11 knacce — 102 vaca (3 yaca B Hezelo).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHUH.

[IpenmMer © 3HauYeHHE OPraHUYECKOM XMMMH, TMPEACTABIEHHE O MHOroo0Opa3uu
OpPraHUYECKUX COCAVHEHUN.

ONEeKTPOHHOE CTPOCHHE aTOMa YIJIEpOoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS.
BanenTHble BO3MOKHOCTH aToMa yriiepoja. XuMU4ecKas CBSA3b B OPIraHUUYECKUX COCOUHEHMSIX.
Tunsl ruGpuau3annm aTOMHBIX opOuTanei yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIM U JOHOPHO-aKIENTOPHBINH). THUIBI epeKphIBaHUs aTOMHBIX opOuTaneil, 6- u
n-cBsi3u. OnuHapHas, ABOWHAas U TpoiHasg cBsA3b. CrnocoObl pa3pbiBa CBSI3eH B MOJIEKYyJax
opranudeckux Beuiects. [loHsTHE 0 cCBOOOAHOM pajnuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopust crTpoeHust opranuyeckux coenuHeHuit A.M. bByrtiepoBa u coBpeMeHHBIE
IIPEJICTABICHNS O CTPYKTYpE MOJIEKYJ. 3HaU€HNE TEOPUH CTPOCHHS OPraHMYECKUX COEAMHEHHUH.
Monekynsipable U CTpyKTypHble (opmynbl. CTpykTypHble (OPMYINBl pPa3InYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckejaeTHas. M3omepusa. Buasl u3omepuu: CTpyKTypHad,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHbIE d3(P@PEeKTsl B MOJIEKyJaX OpPraHMYEeCKHX COEIMHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA Y3PPEKTHI).

[Ipencrasnenue o kiaccupuKanuu opraHudeckux BemecTB. [IoHsATHE 0 PYHKIIMOHATHHOM
rpynne. I'omonorusa. I'omonorndeckue psaasl. Cucrtemarnueckas HOMEHKIATYpa OPraHMUYECKUX
coequnenuii (IUPAC) u TpuBnaibHble HA3BaHUS OT/IENbHBIX NMPEACTaBUTENEH.

OcobeHHoctn M KiIaccuukanusg  OpraHMYecKux  peakuuil.  OKUCIHUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIepUMEHTAJIBHBIE METO/bl U3YUEHHUs BEUIECTB M MX IPEBPALICHMI: O3HAKOMIIEHHE C
o0Opa3aMi OpraHWYEeCKUX BEIIECTB M MaTepHajlaMd Ha MX OCHOBE, ONBITHI 1O MPEBPAIICHUIO
OpPraHMYeCKUX BEIIECTB MpHU HarpeBaHUM (MJIaBleHHE, OOYIJMBAaHHE U  TOPEHHE),
KOHCTPYHPOBAaHUE MOJIeJIel MOJIEKYJI OpraHMYECKHX BEIIECTB.

YriaeBoaopoabl.



Anxanbl. ['omonoruyeckuii pan ankaHoB, oOmias Qopmylia, HOMEHKJIATypa U H30MEpHs.
DJNEeKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI aJIKaHOB, Sp3 - rMOpHUIM3aIUs aTOMHBIX
opOwuTaneit yriepoja, 6-cBs3b. Ou3nueckue CBOMCTBA aTKaHOB.

XUMUYECKHE CBOMCTBA @JIKAaHOB: PEAKLMM 3aMELICHHs, M30MEpPU3aluM, ICTUIPUPOBAHMS,
LMKIA3alUY, IHpOJIM3a, KpeKuHra, ropenus. IlpencraBieHne o MexaHU3MeE peaKLUd
PaMKaJIbHOIO 3aMELICHHUS.

Haxoxnenue B npupoae. CriocoObl oTy4eHNs U IPUMEHEHUE aJTKaHOB.

[Muknoankansl. O6mas (opmyna, HOMEHKJIATypa U u3oMepus. OCOOEHHOCTH CTPOCHMs U
XUMHAYECKHX CBOMCTB MajblX (LMKIONPONAaH, NHUKIOOyTaH) ¥ OOBIYHBIX (LMKJIOMEHTAH,
LUKJIOT€KCaH) LUKI0aaKaHOB. CriocoObl OSyYeHHs U IPUMEHEHHUE LIUKIIOATIKaHOB.

Anxensl. ['oMonorudeckuii psii ankeHoB, oOmas (hopMmyia, HOMEHKIATypa. DIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKeHOB, sp2 - rHOpHIM3alUs aTOMHBIX oOpOuTaseil
yriaepoaa, 6- U n-cBsi3u. CTpyKTypHas U reomeTrpudeckas (Luc-TpaHc-) usomepus. dusnueckue
CBOMCTBA QJIKEHOB. XHMHYECKHE CBOMCTBA: PEAaKUMHM IPUCOCAVHEHHUS, 3aMEIICHHA B O-
IIOJIOKEHNE IIPU JBOMHOM CBS3M, IOJIMMEpHU3anuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KayecTBeHHBIE peakiiuy Ha ABOIHYIO CBsi3b. CIIOCOOBI MOTYyYEHUs U IPUMEHEHUE AJTKEHOB.

AJKa/MEHBI. Knaccudukanus AJKaJUEHOB (conpspkEHHBIE, W30JIMPOBAaHHbIE,
KyMyJiIupoBaHHbIe). (OCOOEHHOCTH  3JEKTPOHHOIO CTPOCHHMsT U  XMMHUYECKMX CBOWCTB
CONpSKEHHBIX NHEHOB, 1,2- u 1,4-npucoeaunenue. [lonuMepusanus conpsKEHHBIX AUEHOB.
CriocoObl oJTy4yeHHsl U IPUMEHEHUE aJIKaAUEHOB.

Anxunbl. ['oMonorudeckuii psj ajdkuHOB, oOmas (Gopmyrina, HOMEHKIATypa U H30MEpPHSL.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKHHOB, SP-TMOPUAM3ALUS aTOMHBIX
opOutaneit yriaepoma. Ddu3uveckwe CBOWCTBA AJIKMHOB. XWUMHYECKHE CBOWCTBA: pPEAKIIHH
IIPUCOEAVHEHNS, TUMEPU3ALMA U TPUMEPHU3aluu, OKHCIeHUsA. KucinoTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHLEBYIO TPOIHYIO cBs3b. KauecTBeHHbIE peaklMM Ha TPOHHYIO CBs3b. CriocoObl
IIOJIy4EHUS U IIPUMEHEHUE AJIKUHOB.

ApoMaTtudeckue yrieBoaopoabl (apeHsr). ['omosormueckuid psg apeHoB, obmas Gopmya,
HOMEHKJIaTypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIbI OeH30Ia.
dusnyeckue CBOWCTBAa apeHOB. XMMHMUYECKHE CBOICTBa O€H30JIa U €ro TOMOJIOTOB: pPEaKIMU
3aMelleHus] B OCH30JbHOM KOJIBIE U YIJIEBOJOPOJHOM paJUKale, peaklUu MPHUCOEeTUHEHHUS,
OKHCJIEHHE TOMOJIOToB Oensona. [IpencraBienne 00 opueHTHPYIOLEM AEHCTBUM 3aMECTUTENEH B
OEH30JIbHOM KOJIbIIE Ha MpUMepe AJIKWIbHBIX PaAMKaIOB, KapOOKCHUIbHOHM, TMAPOKCUILHOM,
aMUHO- U HUTPOTPYIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH XMUMHYECKHMX CBOWCTB CTHUpPOJA.
[Tomumepu3anus ctuposia. CriocoObl MOTY4YEeHUS U TPUMEHEHHE apOMaTUYECKUX YIIIEBOJIOPOJIOB.

[Ipupoansiii ra3. [lonyrHeie HeTsHBIE ra3bl. Hed1h u €€ npoucxoxnenue. KameHnuslil yroiap
U TpOAYKThl ero mnepepaboTku. CrocoObl nepepaboTKH He(PTH: NEeperoHkKa, KpeKUHT
(TepMuueckuil, kaTanutuyeckuil), pudopmunr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
IIPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTn4eckas CBA3b MEXKY pa3IMYHBIMU KJIacCaMy yIJI€BOJLOPOIOB.

ONEKTPOHHOE CTPOEHUE TaAJOTEHIIPOM3BOAHBIX YIVIEBOJAOpPONOB. Peaknuu 3amelneHus
rajJloreHa Ha THJAPOKCOTPYNIly, HHUTPOTpyINIy, LHAHOTPYIIy, aMHUHOrpymnmy. JlelictBue Ha
TaJIOTCHIIPOU3BOAHBIE  BOAHOIO M CIHUPTOBOIO  pacTBopa IIE€nodd. Bsaumopeiictsue
JUTAIOTCHAJIKAHOB C MarHueM W HUHKOM. [IoHsATHE O MeTamIoOpraHMYecKUX COEIUHEHUSX.
Vcnonb30BaHue TajJOreHIPOM3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE M TPH CHHTE3€
OpPraHWYECKHUX BELIECTB.

DKcIepUMEeHTaIbHbIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBpAILEHU: U3yueHne PU3NIECKuX
CBOMCTB yTJI€BOIOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX PEaKLUN yrJI€BOJOPOIOB Pa3INUHBIX
KJlaccoB (oOeciBeunBaHUE OpPOMHOM WM MOJHOM BOJABI, pacTBOpa IMEepMaHraHara Kajus,



B3aMIMOJICHICTBUE alleTHJIEHA C aMMHAauyHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyKeHHE YIJIepoJla U BOJOpOJia B OPraHMYECKHUX BEUIECTBAX, IOJIyUEHHWE OSTUIICHA H
M3yueHHE ero CBOWCTB, O3HaKomiieHHe ¢ Koyutekuusmu «Hedts» u «Yromp», ¢ obpasuamu
IJJaCTMAcC, Kay4yKOB M  pPE3UHbl, MOJECIMPOBAHHE  MOJEKYJI  YIVIEBOJOPOAOB M
raJIOr€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kuciopoacoaep:kamme oprannyeckue coeinHeHH.

[IpenenbHble ogqHOATOMHBIE cIUPTHl. CTpOoEHNE MOJIEKYI (Ha IPUMEpPE METaHOJa U 3TAHOJIA).
I'omonoruueckuit psin, obmas Qopmyrna, u30Mepusi, HOMEHKJIATypa W KiIacCH(pHUKaIus.
®u3nyueckue CBOMCTBA MPENECIbHBIX OJIHOATOMHBIX CHUPTOB. BOJOpPOIHBIE CBSI3HM MEXIY
MOJIEKYJIaMH CIUPTOB. XUMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEILEHNUs, JErUApaTallii, OKUCICHUS,
B3aUMO/ICHCTBUE C OPraHUYECKUMU U HEOPTaHUYECKUMH KucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE cnupThl. [leiicTBHe STaHONa M METaHOJla Ha OpraHu3M uyesnoBeka. CrocoOsbl
MOJIYYEHUSI U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa U u3oMepusa. OCOOEHHOCTH (U3NYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CHUPTHl — STUJIEHIJIMKOAb M TINHLEepuH. DU3nyecKkue U XUMHUUYECKHE
CBOMCTBA: pEaKIMU 3aMEIEHUS, B3aUMOJCHCTBUE C OPraHMYECKUMU W HEOPraHUYECKHUMH
KHCJIOTaMHU, Ka4YeCTBEHHAs pEeaklMsi Ha MHOTOAaTOMHbIe cnupThl. [IpeacraBienne o mexaHusme
peaknuii HykiIeohuapHOrO 3aMenieHus. JlelicTBue Ha opranu3M denoBeka. CriocoObl OTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHue MOJIEKYNbl, B3aUMHOE BIIMSHUE TUAPOKCOTPYNIBI M OEH30JIBHOTO fJIpa.
Ouznyeckue cBoicTBa (QeHona. OcoOEHHOCTH XMMHUYECKUX CBOUCTB (eHona. KauecTBeHHBIE
peakimu Ha ¢enon. TokcwmuHoCcTh (eHona. CrocoObl TONydeHUss W MpUMEHEHHE (eHona.
®enondpopManbaeruaHas cCMoa.

KapOonunbHbie COeTMHEHUS — albACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE KapOOHUIHHOM
rpynnbsl.  ['omonorudyeckue psasl ampIeTUIOB U KETOHOB, o0mas Qopmymna, u3oMepus u
HOMEHKJIaTypa. DuU3MYECKHEe CBOMCTBA albJETMJ0B M KETOHOB. XUMHUYECKHE CBOMCTBA
anbJETUIOB M KETOHOB: peaKkuu MpucoenuHeHus. OKHUCIIEHUE albJeruioB, KaueCTBEHHBIE
peakuu Ha anbaeruabl. CriocoObl MOyYeHUsT U IPUMEHEHUE aJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpeleibHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KuCHOT. M3omepuss u HomeHKiIarypa. Pu3nyeckue CBOWCTBA OJHOOCHOBHBIX
npeneabHbIX KapOOHOBBIX KHUCIOT. BoJOpOAHBIE CBS3M MEXIYy MOJEKylIaMu KapOOHOBBIX
KHUCJIOT. XMMHYECKHUE CBOWCTBA: KHUCIIOTHBIE CBOMCTBA, peakiusi STepUUKAIUU, PEAKIMH C
y4acTHEM YTIIEBOAOPOIHOTO paaukana. OcOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
O IIPOU3BOJHBIX KapOOHOBBIX KUCIOT — CIOXKHBIX 3¢upax. MHorooOpa3ue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEMpEAENbHBIX H apOMaTHYECKHX KapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHUCJIOT, TUIPOKCUKAPOOHOBBIX KHUCTOT. I[IpeacraBuTenu BBICIIUX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MaJIbMHUTHHOBAs, OJEMHOBAas, IJMHONIEBAas, JIMHOJIEHOBAas KHUCIOTHL. CrnocoObl
MOJTYYEHUS U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxwubie >¢upbl. ['omonmorudeckuii psia, obmas Qopmyna, u3oMepus U HOMEHKIATYpa.
OuU3NYECKNE U XMMUYECKUE CBOMCTBA: THPOJIN3 B KUCIION U LIEJIOYHOU Cpee.

Kupsl. CtpoeHue, ¢uznyecKne W XUMHYECKHE CBOWCTBA KHUPOB: THUAPOIHU3 B KHCIOU H
1esno4Hoi cpene. OCoOOEHHOCTH CBOMCTB KUPOB, COJIEPIKALINX OCTATKU HEMpPENEIbHBIX KUPHBIX
KHUCIOT. JKUpbl B IPUPOJIE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOFOIIEE JICHCTBHE.

O6mass  xapakTepuctuka yrieBogoB. Kriaccudukamus  yrineBomoB  (MOHO-, JTU-H
nonucaxapuael). MoHocaxapuasel: TIIIOKO3a, (PYyKTO3a, TallakTo3a, pubo3a, IAe30KcHprOo3a.
dusnyeckue CBOMCTBA M HaxokJaeHue B npuponge. PorocuHTe3. XUMHUUYECKHME CBOWCTBA



IJIIOKO3BL: PEAKLMU C Y4aCTUEM CHUPTOBBIX U AJIbAETHIHOM IPyII, CIUPTOBOE U MOJIOYHOKHUCIIOE
Opoxxenue. IlpumeHeHMe TUIIOKO3bI, €€ 3HAYEHHE B IKUZHEACATEIBHOCTH OpraHu3Ma.
Jucaxapunpl: caxapo3a, MajabTO3a U JIaKTO3a. BoccTaHaBIMBAIOLIME U HEBOCCTAHABIMBAIOLIME
nucaxapunabl. ['maponus nucaxapunos. Haxoxxaenue B npupoje u npuMenenue. [lomucaxapuipr:
Kpaxmall, TJMKOreH u ueuono3a. CTpoeHne MakpoMOJIEKyd KpaxMmana, IJIMKOI€Ha U
uemtono3sl. dusnueckue cBOWCTBa KpaxMaia U LeJUII0JI03bl. XUMHYECKHe CBOMCTBA Kpaxmara:
TUIPOJIN3, KAUECTBEHHasl peakuMsi C MOJAOM. XHMMUYECKHE CBOMCTBA LIEJUIIOJIO3BI: THIPOJIU3,
nosiydeHue 3upoB 1eswtoa03bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN
IENK).

DKCrepuMEHTAIbHbIE METOJbl W3YYEHHs BEIIECTB M HUX MPEBPALCHUI: pPacTBOPUMOCTH
Pa3IMYHbIX COIUPTOB B BOJE, B3aUMOJICHCTBHE 3TaHOJIA C HATPUEM, OKUCIICHUE 3TUIIOBOTO CIIUPTA
B aJbJIETH/ Ha PACKAJEHHOW METHOW MPOBOJIOKE, OKUCJICHHE HTHIIOBOTO CIHUPTA ITUXPOMATOM
Kayiust (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), KAUECTBEHHBIE PEaKIMKi Ha ajdbJeTUbI (C
ruapokcuaoM auammuHcepeOpa(l) w  ruapokcumom wmenu(Il)), peakmus raMIepuHa €
ruapokcuaoM Mmenu(ll), xumuyeckue cBONCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pacTtBopa Toko3bl ¢ ruapokcugom menu(ll), B3aumopeiicTBue kpaxmana ¢ HOJOM, pEIICHHE
HKCHEPUMEHTAIBHBIX 3a/1a4 1Mo TeMaM «Crupthl ¥ (peHonb», «KapOoHoBbIe KHCIOTHL. CIOXKHBIE
aupb.

A3oTcoaep:kauye OpraHnyecKkne coelMHeHusl.

AMUHBI — OpraHUYecKHe Mpou3BoAHbIe amMMmuaka. Kimaccudukamus amMmuHoB: anudaTudeckue
U apoMaTHYeCKHe; epBUYHbIC, BTOPUYHbIE U TpeTuyHble. CTpoeHne MoJieKyl, o0mmas Gpopmyria,
u30Mepusi, HOMEHKJIaTypa U (pu3uveckue CBOMCTBA. XMMHMUYECKOE CBONCTBA anu(aTHUECKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AQJKUJIUPOBAHUE, B3aUMOJCIHCTBUE NEPBUYHBIX AaMHHOB C
a30THCTOM KuCiIoTol. CoNu aNKuIaMMOHUS.

AHUIMH — NpeACTaBUTENb aMUHOB apoMaTudeckoro psnaa. CrtpoeHue aHuiaMHA. B3aumHoe
BIIUSIHUE TPYIIl aTOMOB B MoJieKyine aHuinHa. OCOOCHHOCTHM XMMHUYECKHUX CBOMCTB aHHIIMHA.
KagectBennsle peaknuu Ha aHwiMH. CrocoOBbl TOMYYEHUS W TPUMEHEHHE amu(paTHYecKuX
amMMHOB. [losyueHne aHWIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u uzomepus. OTaenbHble MPEICTaBUTENN O-aMUHOKHCIIOT:
TNIMLWH, anaHuH. Du3nyeckue CBOWCTBA aMUHOKHUCIOT. XHMMHUYECKHUE CBOMCTBA aMHUHOKHCIOT
Kak aM@OTEepHBIX OPraHWYECKUX COCAMHEHUMN, peaklusl TIOJIMKOHJEH AU, 00pa3oBaHUE
MENTUAHOM CBs3U. bruosornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 M THAPOJIN3 MENTH/IOB.

benku kak npupoaHsie nonuMepsl. [lepBuyHas, BTOpUUHAs U TPETUYHASI CTPYKTYpa OEJIKOB.
XUMHUECKUE CBOICTBA OEITIKOB: THAPOIIN3, IeHATypalHsl, KaueCTBEHHbIE peaKIui Ha OeIKH.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHUS BEUIECTB M UX IPEBPAIICHUI: pacTBOpEHHE OEIKOB B
BOJE, JEHaTypauus ONKOB TIpU HAarpeBaHWM, IIBETHbIE peakuu Ha OelKH, pelieHue
SKCIIEPUMEHTAJBHBIX 3aJad IO TeMaM «A30TcojepiKallie OpraHUYeCKHe COCAMHEHUS» U
«Pacno3HaBaHue OpraHMYECKUX COCAMHEHUI.

BbicokomonekyisipHble coeIHHEHMS.

OCHOBHbBIE TIOHATHS XUMHHM BBICOKOMOJEKYJISIPHBIX COECIUHEHHMI: MOHOMEp, IIOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3alMM, CpeHss MojeKkyhspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPU3ALUs U TOJIMKOHICHCALIMSL.

[Tonumepnsle Matepuanbl. Ilnactmaccsl (MOMMATUIIEH, MOJUMPONUIIEH, MOJMBUHUIXIOPU,
MOJIUCTUPOI, TTOTUMETUIMETAKPUIIAT, TOTUKApOOHATHI, ONUATHIIeHTepedTanar). Y tunuszanus u
nepepaboTKa MIacTuKa.

DnacToMephl:  HaTypaldbHBIA  KaydyK, CHHTETHYECKHEe Kaydyyku (OyTaJueHOBBI,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.



Bonokna: HarypanbHBIe (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHBIC (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[TonuMmepsl crieUanbHOTO Ha3HaueHUs (TedIOH, KEBIap, SJIEKTPOIPOBOISIINE MOTHUMEPHI,
OuopasyiaraeMble MOJIUMEPHI).

DKCIepUMEHTAILHBIE METOJbI M3yUeHUs BEIISCTB M WX TMPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3llaMu MPHUPOJIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACcC, Kay4dyKOB, peIICHUE
AKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «Pacrmo3naBaHue TIaCTMACC W BOJIOKOH.

Pacuérnrie 3agaun.

Haxoxaenne MoneKylIsspHOW (HOpMYIIBI OPraHUYECKOTO COSAMHECHHS MO0 MACCOBBIM JIOJISIM
JJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKICHHE MOJCKYISPHOW (OPMYIBI OPraHUYECKOTO
coequHeHUsT 1o Macce (00BEMY) TPOAYKTOB CropaHHs, MO KOJMYECTBY BellecTBa (Macce,
00bEMY) MPOYKTOB PEAKIIMH H/UIH UCXOHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (OPMYITBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WM CHOCOOOB TOJTYYCHWS,
OTIpEJIeJICHUE JTOJU BBIXO/1a IPOIYKTA PEAKIIMH OT TEOPETUICCKHA BO3MOXKHOTO.

Me:xknpeaMeTHbIe CBSI3H.

Peanmzanuss MEXIMPEIMETHBIX CBsA3€d NMpPHU W3YUYEHHHM OpraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTECTBCHHOHAYUYHBIX IOHATHH, TaK H
MOHSATHUH, TPUHATHIX B OTJICJIbHBIX MPEJIMETaX €CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1mue ecTecTBeHHO-HAYYHBIC TMOHSATHUS: SBJICHUE, HAYYHBIA (DAKT, TUTIOTE3a, TCOPUS, 3aKOH,
aHalM3, CHHTE3, KiIaccupUKanus, HaOJNIOJCHUE, W3MEpPEHHE, OKCICPUMEHT, MOJICIb,
MOJICTTUPOBAHUE.

dusnka: MaTepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHIYECCKUN YPOBCHbD,
BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBA, (DM3UYECKHC BEIWYWHBI, CIMHUIIBI
W3MEpPEHUs1, CKOPOCTbh, DHEPTHSs, Macca.

buonorus: kieTka, opraHm3M, JKOCHCTEeMa, Owocdepa, MeTa0oJIu3M, HACJICICTBEHHOCTD,
aBTOTPO(MHBIH M TeTEePOTPOPHBIN THI TUTaHUSA, OpoxkeHUEe, (HOTOCHHTE3, AbIXaHWE, OCIIKH,
YTIICBOJIBI, JKUPBI, HYKJIICHHOBBIC KUCIOTHI, (DEPMEHTHI.

I'eorpacdus: mone3Hble HCKOMaeMbIe, TOTLTUBO.

TexHOJIOTHS: TUIIEBBIE MPOJYKTHI, OCHOBBI PAMOHAIBHOTO TIMTAHUS, MOIOIIUE CPEJICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX sijep. XUMHUecKUil snmeMeHT. M3otonbl. CTpoeHue 3JIeKTPOHHBIX
000JI0YeK AaTOMOB, KBAaHTOBbIE 4YHCJIA. DHEPreTHYeCKHe YPOBHH M MOJYPOBHU. ATOMHBIE
opoutamu. Kiaccudukaius XMMHUYECKHX 3JEMEHTOB (s-, P-, d-, f-anmementsr). Pacnpenenenue
JIEKTPOHOB MO AaTOMHBIM OpOMTAIsIM. OJEKTPOHHBbIE KOH(UIypalMM aTOMOB 3JIEMEHTOB
MEepBOro—4eTBEPTOr0 TMEPHUOJOB B OCHOBHOM M BO30YXAEHHOM COCTOSIHUHU, JIJIEKTPOHHbIE
KOH(UTypayyu HOHOB. DIEKTPOOTPULIATENEHOCTb.

[Tepuonnueckuii 3axkoH u Ilepuoguueckas cucTeMa XuUMH4YECKHUX diemeHToB J[.U.
MenpneneeBa. CBsi3p nepuoguveckoro 3akoHa u llepmonnueckoil CHCTEMBI XMMHUYECKHX
JJIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JI€MEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIOXHBIX BEIIECTB MO TpylmnaMm Hu
nepuojaM. 3HadyeHue nepuoandeckoro 3akona /.M. Menneneena.

XuMuueckass CBsi3b. BHIbl XMMHMUYECKOH CBA3M: KOBAJIEHTHAs, HWOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIN U TOHOPHO-aKLENTOPHBIA. DHEPrus u



JuiiHa CBsA3U. [loJIpHOCTH, HAMpPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOU cBsi3u. KparHble
cBa3u. BopoponHas cBsizb. MeXMOIEKYISIPHBIE B3aUMO/ICUCTBUSI.

BasieHTHOCTh U BaJ€HTHBIE BO3MOKHOCTU aTOMOB. CBS3b AJIEKTPOHHON CTPYKTYPBI MOJIEKYII
C UX T€OMETPUYECKUM CTPOCHHEM (Ha MPUMEpE COeTMHEHUHN 3JIEMEHTOB BTOPOT0 IEPUOA).

[IpeacraBinenne O  KOMIUIEKCHBIX — coeauHeHUsix. (CocTaB  KOMIUIEKCHOTO — HMOHA:
KOMIUIEKCOOOpa3oBareib, JHUraHibl. 3HAYeHHE KOMIUIEKCHBIX coequHeHuil. [lonstue o
KOOPJAMHALIMOHHON XUMUU.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIIBI KPUCTAIUIMYECKUX PEIIETOK
(CTpyKTYp) U CBOMCTBA BEIIECTB.

[lonsitne o nucnepcHbix cuctemax. MctuHHble pacTBOpbl. IlpeacTaBieHue 0 KOJIOMIHBIX
pactBopax. CrocoObl BBIpOKEHHUsS KOHIICHTpPAIIMM PAaCTBOPOB: MAaccoBas JIOJII BEIIECTBA B
pacTBope, MOJIsipHas ~ KOHIEHTpauus. HachllleHHbIe W HEHACBHIIIEHHBIE  PacTBOPBHL,
pacTBopuMOCTh. KpucTtajutoruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. TpHUBHANbHbIE HA3BaHUA
OT/EJIbHBIX MPEICTABUTEICH HEOPIraHUYECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX peaKlHii B HEOPTraHMYECKOH M OpPraHM4ecKOW XMMHH. 3aKOH
COXpPAHEHUs MACChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTrUU NMPU XUMHUYECKHX
peakuusx. TernoBbie 3 PeKThl XUMHUUECKUX peakiuii. TepMOXUMUYECKUE YpaBHEHUS.

CKOpOCTh XUMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT pa3iM4yHbIX (PakTopoB. ['oMoreHHsie u
reTeporeHHsle peakunu. Katanus u kataam3aTopsl.

OO6partumbie U1 HEOOpATUMBIE pPeaKlUU. XUMUYECKOe paBHOoBecue. KoHCTaHTa XUMHUYECKOTO
paBHOBecus. DakTopbl, BAMSIOIIME HA IOJOKEHHE XHMHUYECKOTO PAaBHOBECHS: TEMIIepaTypa,
JTABJICHUE U KOHILIEHTPALMU BEUIECTB, y4acTBYOMMX B peakiuu. [Ipunuun Jle [Hlarenbe.

Onextponutuueckas aucconuanus. CuiabHble #  cialdble  31MeKTpoiauThl.  CTeneHb
nucconmanuu. Cpesa BOAHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpasibHas, IiesovyHas. BogopoaHbii
nokazatenb (pH) pactBopa. I'naponus coneit. Peakiinu nonHoro ooMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. Crenenb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipolieccel OKHCIIEHMST M BOCCTAaHOBJICHMS. BakHEHIIME OKUCIUTENU U
BOCCTAHOBUTEIU. METO/T 2JIEKTPOHHOTO OanaHca. DJIEKTPOIU3 PAaCTBOPOB U PACILIIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHUS BEUIECTB W MX [MPEBpAIICHUI: pa3JIokKeHue
MEepOKCUAa BOJAOPOJa B MPUCYTCTBUM KaTaau3aTopa, MOJEIN KPUCTATUIMYECKUX PEIIETOK,
MPOBEJICHUE peakluii HOHHOrO OOMEHa, OIpelIeleHne Cpelbl PacTBOPOB C TOMOIIBIO
WHJIMKATOPOB, U3yYEHUE BIUSHUSA PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEakiuu U
MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

Heopranuueckasi xumusl.

[Tonoxenue HemeramwoB B llepuoamyeckoin cucreMe Xumuyeckux dsnemeHToB J[.U.
MeHnneneeBa W OCOOEGHHOCTH CTpOCHHSI HMX aroMoB. Dusnueckue CBOWCTBa HEMETAJUIOB.
AnnoTponus HeMeTalIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yriaeposa).

Bomopon. Tlonyuenue, ¢usmyeckue M XMMHYECKHE CBOMCTBA: pEaklMM C METaUIaMH U
HEMETAJIAMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. [ Mapuabl. TOIIIMBHBIE 2JIEMEHTHI.

lanorensr. Haxoxnenwe B Tpupojie, CrMOCOObI TONydeHHs, (U3UYECKHE W XUMHUUYECKHE
ceorictBa. ['anoreHoBomopoasl. BaxHelne KHUCIOPOACOAEPKALIME COEAUHEHHS TaJOreHOB.
JlaGopaTopHble U MPOMBIIIIEHHBIE CITOCOOBI MOMYYEHHUs TaJoreHoB. [I[puMeHeHne TaJloreHOB U
UX COCIUHEHM.

Kucnopon, o3on. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI TMOJTYYEHHUS KHUCIOPOA.
dusnueckue U XHUMHUYECKHME CBOMCTBA M NpPUMEHEHUE Kuciopoga M o030Ha. OKCUIbl U
MEPOKCHUJIBI.



Cepa. Haxoxnaenue B nmpupoje, cnocoObl ModydeHus, GU3NIECKUe U XUMUYECKUE CBOWCTBA.
Ceposonopon, cynbduasl. Oxcup cepbl(IV), okcua cepbi(VI). CepHucras u cepHas KHCIOTHI U
ux conu. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHI. [IpruMeHeHne ceprl U e€ COeTMHEHUH.

A3zoT. Haxoxaenue B npupoze, cnocoObl moaydeHus, pU3ndeckiue U XMMHUECKHUEe CBOICTBA.
Ammuak, HUTpUAbL. OKCHIBI a30Ta. A30THCTas M a30THAs KUCIOTHI M uUX coiu. OcobeHHoCTH
CBOMCTB a30THOM KUCIIOTHI. [[puMeHeHme a30Ta U ero coelMHeHUu. A30THbBIE YA00pEeHHUS.

dochop. Haxoxaenwe B mpupoae, CHOCOObI MONy4eHHUs, (U3HUECKUE U XHUMHUYECKUE
ceoiictBa. ®ochuaet u dochun. Oxcuasl (ochopa, dochopnas kucimora u €€ COJM.
[Tpumenenue pochopa u ero coeaunenuii. @ochopHbie yI0OpEHHUS.

Yrnepon, HaxoxIeHHE B IpHpoae. AJuloTponHble Moaudukanuu. Ousmueckue U
XMMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepoaoM. Oxcua yriaepona(ll),
okcua yriaepona(lV), yrompHas kuciora u e€ coiu. AKTUBHPOBAaHHBIA YIojb, aacopOuus.
Oynnepensl, rpadeH, yriepoanble HAaHOTPYOKH. [IpuMeHeHne MPoCTHIX BEIECTB, 00pa30BaHHBIX
YIJIEPOJIOM, U €r0 COCTUHEHUM.

Kpemunii. Haxoxnenue B mpHupone, CIOCOOBI IMONy4eHHS, (PU3MUECKHE W XUMHYECKUE
cBoiictBa. Okcun kpeMuusa(IV), kpemHueBas KuciaoTa, CHIIMKaThl. [IpruMeHeHne KpeMHHs U ero
coequHeHunil. CTekIio, ero MmojiydeHue, BUAbl CTEKIIA.

[Tonoxxenue MeramnoB B Ileprogudeckoil cucteMe XUMHUYECKUX 3JIeMEHTOB. OcoOeHHOCTH
CTPOCHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mue Gpu3ndecKue CBOHCTBa METAILIOB.
[Ipumenenue MetannoB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUN Pl HANpsoKeHUd MeTaiuioB. OOmue crnocoObl MOMyYeHHUs] METAIOB:
TUAPOMETALUTYPrUs, MUPOMETAIUIYPIHUsl, dJIeKTpoMeTautyprus. IloHsTue o Koppo3uu MeTaioB.
Crioco0pl 3a1IUThl OT KOPPO3HUH.

Obmass xapaktepuctuka MetamioB [A-rpymnmer Ilepuognydeckoit cHUCTEMBI XUMHUYECKHX
sneMeHTOB. Hatpuil m kanmii: moxydenue, GuU3NYeCKHe U XMMHUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oobmas xapakrepuctuka MeramwoB IIA-rpynmner [lepuonudeckoil CUCTEMBI XHMHUYECKUX
3JIEMEHTOB. Maruuii U Kanpluii: moxydeHue, pusnyeckrue U XMMUYeCKHe CBOMCTBA, IPUMEHEHUE
MIPOCTBIX BEIIECTB U UX coenHeHnH. JKECTKOCT BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

ANIOMMHUH: TONy4YeHue, (U3NYecKhe M XHMMUYECKHE CBOWMCTBA, NMPUMEHEHUE MPOCTOro
BElIeCTBA U €ro coenvHeHud. Am¢oTepHble CBOWCTBA OKCHJAa M THJIPOKCHJA aJOMUHUS,
THIPOKCOKOMIIJIEKCHI aTFOMUHUS.

OO01as xapakTeprcTUKa MeTauioB no0ouHbIX noarpynn (b-rpynn) I[lepuonuyeckoii cuctemsl
XUMHYECKHUX 3JIEMEHTOB.

dusnyeckue U XMMHUYECKHE CBOMCTBA Xpoma U ero coenuHeHuid. OKCUAbl U TUAPOKCUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U AMXpPOMATHI, UX OKHUCIUTEIbHBIE CBONCTBA.
[TonydyeHnue u npuMeHEHUE Xpoma.

dusnyecknue 1 XMMUYECKHE CBOMCTBA MapraHlla U €ro COeAuHEHN. BaxkHenmme coeAuHeHNs!
mapranua(ll), mapranna(IV), wmapranna(Vl) u wmapranna(VII). Ilepmanranat xamus, ero
OKHCIIUTENbHBIE CBOMCTBA.

Ou3nyYecKue U XUMUYECKHE CBOMCTBA KeJjie3a M ero coeauHeHuil. OKCHUIIbI, THAPOKCUIBI U
comu xene3a(ll) u xxeneza(Ill). [TonydyeHne n mpuMeHeHHUeE Kele3a U ero criaBoB. Ouznueckue u
XMMHYECKHE CBOMCTBA Meau W €€ coenuHeHuid. [lomydeHue W npuMeHEeHHEe Meau U e€
COCIMHECHUM.

[uuk: monydenue, GU3NIECKUE U XUMHUUYECKHE CBOMCTBA. AM(OTEepHBIE CBOMCTBA OKCHIIA U
THIPOKCHUIA IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHre IMHKa U €ro COeIMHEHUH.

DKcriepuMeHTaIbHbIE METOJIbl M3YYEHHs BEUIECTB W MX MpEeBpallleHui: u3ydyeHHue oOpaslioB
HEMETaJJIOB, TOpeHue cepbl, (ocdopa, xene3a, MarHus B KUCIOPOAE, M3YUCHHE KOJUIEKLIUU



«Metaiisl ¥ CIIAaBBI», B3AMMOJEHCTBUE WLICIIOYHBIX U IIEIIOYHO3EMENIBHBIX METAIIIOB C BOJOU
(BO3MOXKHO MCITI0JIb30BaHME BUIEOMATEPHAIIOB), B3aUMO/ICHCTBHE IIMHKA U JKeJle3a ¢ PacCTBOpaMHU
KHUCJIOT M ILIEeJIOYEH, KAYECTBEHHBIC PEAaKIIMM HAa HEOPTaHMYECKUE aHUOHBI, KATUOH BOJAOpPOAA U
KAaTHOHBI METAJUIOB, B3aMMOJECHCTBUE THIPOKCHIOB AJIFOMUHUS U LIUHKA C PaCTBOPAaMHU KHUCIIOT U
LiejIouel, pelIeHHe OJKCIEPUMEHTANIbHBIX 3agau 1o TemaMm «l'amorensl», «Cepa u eé
COEAMHEHU», «A30T U Gochop U UX COeTUHEHUA», «MeTalbl INIaBHBIX MOATPYII», «MeTaibl
MOOOYHBIX MOATPYIIID.

XHMHUA U )KU3Hb.

Ponp xumun B oOecrieueHUM yCTOMYMBOIO pa3BUTHs yesloBedecTBa. lloHATHE O HaydHBIX
METOJIaX MO3HAHUS U METOJIOJIOTHH Hay4yHOI'0 HccienoBanns. HayuHele IpUHIMUIIBI OpraHu3aluu
XHUMHAYECKOTO MPOU3BOACTBA. [IpoMbInieHHbIE CIIOCOOBI MOMYYeHUs BaKHEHIINX BEIIECTB (Ha
IIpUMepe MPOMU3BOJCTBA aMMHAKA, CEPHOM KHCIOTHI, MeTaHoJa). IIpoMbllUIeHHBIE CIIOCOOBI
IIOJIyYEHUSI METAJUIOB M CIUIABOB. XMMHMYECKOE 3arps3HEHUE OKPYXKAIOWIEH Cpeabl U €ro
nocaencTBus. Posib XuMum B 00ecrieueHnH SHepreTH4eckoil 0€30macHoCTH.

XumHs W 310poBbe uenoBeka. JlekapcrBenHble cpencTtBa. IlpaBuna MCIONB30BaHUSA
JIEKapCTBEHHBIX NpenaparoB. Poib XMMUM B pa3BUTHU MEIULIMHBIL.

XUMUsl MHILK: OCHOBHBbIE KOMIIOHEHTHI, MHILEBblE A00aBKU. Poinb XuMuum B obOecriedeHUU
MUILEBOM 6€30MacHOCTH.

Kocmernueckue u mapdromepnslie cpenctBa. beitoBas xumus. [IpaBuna OGe3omacHoOro
HCIOJIb30BAaHUS MpenapaToB ObITOBOM XMMHUHU B IIOBCEIHEBHON KHU3HH.

XUMHUS B CTPOUTENIbCTBE: BaKHEHILINE CTPOUTENbHBIE MaTEpHUaIbl (IEMEHT, OETOH).

Xumus B celIbCKOM X03siiicTBe. Opranndeckrue 1 MUHepaibHbIe y100peHuUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KpackKH, CTEKJIO, KepamMuka. Martepuansl 175
2NeKTpoHUKU. HaHoTexHooruu.

PacuérHble 3aaa4u.

Pacuéthl: Macchl BelecTBa MM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIUH BEHIECTB, MAacchl (00BEMa, KOIMYECTBa
BEIIECTBA) MPOJYKTOB pEaKIMH, €CIM OAHO U3 BEUIECTB MMEeT MpUMecH, Macchl (00bEMa,
KOJIMYECTBA BELIECTBa) MPOJAYKTA PEAKIMH, €CIU OJHO M3 BEUIECTB JaHO B BMJIE pacTBOpa C
ONpEeIeIEHHON MacCOBOM JIOJIEM pacTBOPEHHOIO BELIECTBA, MAaCCOBOM JOIUM U  MOJIAPHOMN
KOHIICHTPAllUA BEIleCTBA B PACTBOpPE, JOJM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeamerHblie CBA3H.

Peanuzanus MeXNpeaMETHBIX CBA3ed MpU U3yyeHUM oOIIel M HeopraHuuecko xumuu B 11
KJIacCe OCYUIECTBIIECTCS Yepe3 UCIONIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK
U MIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: SIBJICHUE, HAyYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalM3, CHUHTE3, KJacCcU(UKalus, MEepUOAUYHOCTb, HAOIIOJEHHE, M3MEpPEHHE, SKCIIEPUMEHT,
MOJ€EJIb, MOJECIIUPOBAHNE.

®dusuka: Marepus, MUKPOMHUDP, MAaKpOMUD, aTOM, DJIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, YHEPreTHUECKU YPOBEHb, BEIIECTBO, TEIO, 00bEM, arperaTHOe
COCTOSIHME BEIIECTBA, UJCabHBIN ra3, pu3nyeckue BeTMYUHBI, SAMHUIBI H3MEPEHHs], CKOPOCTh,
JHEpPIHUsl, Macca.

buonmorusi:  kierka, oOpraHM3M, OJKOCUCTeMa, Ouocdepa, MeTaboaM3M, MaKpou
MHUKpPODJIEMEHTBI, O€NKH, >KUPbI, YIJIE€BOJbl, HYKJIECHMHOBBIE KHUCIOTBHI, (PEPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEILIECTB U IIOTOK JHEPTUH B DKOCUCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOTINBO, PECYPCHI.



TexHojorus: XuMu4yeckas MNPOMBINIJICHHOCTh, MCTAJLNIyprus, CTPOUTCIILHBIC MaTCpHAJIbI,
CEIIbCKOX03MCTBECHHOE IMPpOU3BOJACTBO, IIMIICBAsA IMMPOMBIIIICHHOCTD, (bapMaHeBTI/I‘{eCKaH
IMPOMBIINIJICHHOCTD, MIpOU3BOJACTBO KOCMCTHUYCCKUX nmpenaparos, IIPpOU3BOACTBO
KOHCTPYKIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAS ITPOMBIINIJICHHOCTh, HAHOTEXHOJIOT'H.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTrBercTBHU C CUCTCMHO-ACATCIbHOCTHBIM TIOAXO0AOM B CTPYKTYPC JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHMsS IpeaMeTa «XUMHUS» Ha YpPOBHE CpelHero oolmiero oobpazoBaHUs
BBIJICTICHBI CIICAYIONINE COCTABJISIIONINE: OCO3HAHUE O0YUYAIONTUMUCS POCCUNCKOMN TpakIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaMOOIPEAEICHUIO;
HAIMYME MOTHBAIlMKM K  OOYYECHHIO; TOTOBHOCTH W  CIIOCOOHOCTh  OOYYarOIIUXCs
PYKOBOJICTBOBATbCSI MPHUHITHIMU B OOIIECTBE MpaBWJIaMU M HOPMaMHU IOBEICHUS; HaIH4Me
MPAaBOCO3HAHUS, SKOJIOTUUECKON KYJIbTYPbI; CIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HECHHbBIC
TUJIaHBbL.

JIM9HOCTHBIE PE3yJIbTaTBl OCBOCHUS MpeaMeTa «XHMHS» OTPAXKAIT CHOPMUPOBAHHOCTH
OTIbITa MO3HABATEIHHON M MPAKTUYECKON ACSITENbHOCTH 00YUYaIOIUXCsl B MPOLIECCE pean3aliu
00pa30BaTeNbHON JICATEITEHOCTH.

JIn4HOCTHBIE pPE3YyJIbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» OTPaKarT CPOPMUPOBAHHOCTD
OIbITa [103HABATEIbHON M MPAKTUYECKON AESITEIbHOCTH O0YUaIOLIUXCs B IMPOLECCE pealn3aluu
00pa30BaTeNbHON IeATEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpaKaaHCKOro BOCHHUTAHMS: OCO3HAHUS O0YYAIOIIMMKCS CBOUX KOHCTUTYIIHOHHBIX MPaB
1 00s3aHHOCTEH, YBaXXECHHS K 3aKOHY M MPABOMOPSAKY; MPEJCTABICHUS O COLUATBHBIX HOPMaX U
ImpaBrjIaxX MCKINYHOCTHBIX OTHOILIEHUU B KOJIJIEKTHUBEC, 'OTOBHOCTHU K COBMECTHOM TBOp‘-IGCKOfI
JeSTeIbHOCTH TIPU CO3/IaHUU YYeOHBIX MPOEKTOB, PEIICHUN YYeOHBIX U TO3HABaTeNbHBIX 3a7ad,
BBIITOJITHCHUU XHUMHUYCCKUX OKCIICPUMCEHTOB; CIIOCOOHOCTH IIOHHUMAaTh U IIpUHUMAaTb MOTUBEI,
HaMEPeHHUs, JOTHMKY W AapryMeHThl JpYrMX TpH aHaIM3€ pa3IUYHbIX BHUIOB Y4eOHOM
NEeSTeTbHOCTH;

2) NATPHOTHYECKOr0 BOCIHHMTAHMS: I[[CHHOCTHOTO OTHOIICHHS K HCTOPHUYECKOMY U
HayYHOMY HaCJICAUIO OTEYECCTBEHHOM XUMHHU, YBAXCHUA K HIPOHECCY TBOPYECTBA B obacTu
TEOPUM U MPAKTUYECKOIO MPUIOKEHUS XUMHUH, OCO3HAHUSI TOTO, YTO JaHHbIE HAyKU €CTh
peE3yIbTAT JUINTCIIbHBIX Ha6J'II-OI[€HI/II\/JI, KPOMOTJIMUBBIX SKCIICPUMCHTAJIbHBIX IIOHUCKOB,
MOCTOSIHHOTO TPy/a YYEHBIX M MPAKTUKOB; MHTEpPECA U MO3HABATEIIBHBIX MOTUBOB B MOJIYYEHUU
U TIOCIEAYyIIIeM aHalu3e UWH(OpManuu O TEepPeloBbIX JOCTHKEHUSX COBPEMEHHOU
OTEUECTBEHHOU XMMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIHMTAHUSI: HPABCTBEHHOIO CO3HAHHS, 3THYECKOTO
MOBE/ICHUS; CMOCOOHOCTH OLIEHWBATh CUTYallUH, CBS3aHHBIE C XUMUYECKHUMH SIBICHHUSIMH, H
IIpUHAMAaTh OCO3HAHHBIE pEILICHUs, OPHUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH; TOTOBHOCTH OLIEHMBATh CBOE MOBEAEHUE M MOCTYIKM CBOUX TOBApPHUIIEH C MO3ULUI
HPAaBCTBCHHBIX U IIPAaBOBBIX HOPM U C y‘-IéTOM OCO3HaAHUA HOC.]'IG)ICTBI/If/i ITOCTYIIKOB;

4) popMupoBaHHUSI KYJIbTYPHI 310POBbSI: TOHUMAaHUSI [IEHHOCTEH 37I0pOBOT0 U OE30MTaCHOTO
o0Opa3a Xu3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY H
TICUXHYECKOMY 3JI0POBBIO; COOIIOIEHUS TIPaBIII 6€30M1acCHOTO OOpAIeHHsI C BEIECTBAMU B OBITY,
HOBC@HHGBHOﬁ JKHU3HU, B Tp}UIOBOﬁ JCATCIIBHOCTH, IIOHUMAaHMU 1 OCHHOCTHU IIpaBul
WHIUBUAYAIBHOTO W KOJUIGKTMBHOTO O€30MacHOTO MOBEACHHS B CHUTYAIUSX, YIPOKAIOIINX



3I0POBBI0 M JKM3HM JIIOJICH; OCO3HAHUS TOCIEACTBUNA M HENPUATHS BPEAHBIX IPUBBIUCK
(yroTpeOieHus aaKkorosi, HAPKOTUKOB, KYpPeHHS);

5) TpyaoBOro BOCHHMTAHHMSI: KOMMYHUKATHBHOW  KOMIIETGHTHOCTH B  Yy4eOHO-
HCCIIEIOBATENIbCKON JIESTEIbHOCTH, OOLIECTBEHHO II0JIE3HOM, TBOPYECKOHM M JAPYI'HX BHUAAX
JeSTEeIbHOCTH; YCTAHOBKH Ha aKTHBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a/1a4 COIMAIBHOM
HaIpaBJICHHOCTH (B PaMKax CBOEro KJacca, LIKOJbl); MHTEpeca K MPAKTUYECKOMY H3YYEHUIO
npodeccuil pa3IU4YHOrO poja, B TOM YHCIIE HAa OCHOBE NMPUMEHEHHUs NPEAMETHBIX 3HAHUHN IO
XUMHUU; YBOKEHUS K TPYAY, JIOAAM TpyJa U pe3ylbTaTaM TPYJOBOH JesTeIbHOCTH; TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MHIMBUAYAJbHOW TPAaeKTOPUHM 00pa3zoBaHusA, Oyaymied mpodeccuu u
peanu3aly  COOCTBEHHBIX JKU3HEHHBIX IJJAHOB C  Y4€TOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 9K0JIOrHYeCKOro BOCIIMTAHMS: SKOJOTUYECKH 1[eJIecO00pa3HOro OTHOIICHHS K IPUPOC
KaK HMCTOYHUKY CYHIECTBOBAaHMS >KM3HM Ha 3emiie; IMOHMMaHUS TJIOOAIBHOTO XapakTepa
9KOJIOTUYECKUX MPOOJeM, BIMSHHUA 3KOHOMHUYECKHX IPOLIECCOB Ha COCTOSIHME MPUPOIHON U
COLMAJILHOW CpeNbl; OCO3HAHHMS HEOOXOJUMOCTH WCIIOJIIb30BaHUS IOCTIDKEHHH XUMHH IS
pelleHys] BONPOCOB PALlMOHAIBHOIO MPHUPOIONOJIB30BAaHUs; AKTUBHOTO HENPHSTUS JIEHCTBU,
MIPUHOCSIINX BPEJ] OKPYKAIOIIEH MPUPOTHON Cpesie, yMEHHS MPOTHO3UPOBATh HEOJIaronpusTHIC
9KOJIOTUYECKUE MOCIEICTBUS NPEANPUHUMAEMBbIX ACUCTBUM M NpeAoTBpaIlaTh MX; HAINYUA
Pa3BUTOTO JKOJIOTMYECKOTO MBINUICHUS, AKOJOTHYECKON KYyJIbTYpHl, OMbBITA AEATEIbHOCTU
9KOJIOTUYECKOM HAIpaBICHHOCTH, YMEHHUS pPYKOBOACTBOBaTbCd HMH B II03HABATEJIbHOM,
KOMMYHHUKAaTHBHOH M COLIMAIBHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHSI aKTHBHO MPOTHBOCTOSATH
HIe0JIOrH XeMohoouu;

7) UEeHHOCTH HAYYHOr0 TMO3HAHMSA: MHUPOBO33PCHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAayKM M OOILECTBEHHOM NpPAKTUKH; MOHUMAaHMs CHEUU(PUKUH XHUMHUU Kak
HAyKH, OCO3HAHHS €€ PO B (JOPMHUPOBAHUM PAIIMOHAILHOTO HAYYHOTO MBILIUICHHS, CO3MaHUU
LIEJIOCTHOT'O IMPEJICTaBICHHUsI 00 OKpYXKarolleM MHpe Kak O €IMHCTBE HPUPOABI U YEJOBEKa, B
MO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEW W PEHICHHH MpoOJieM COXpaHEHUS MPUPOTHOTO
paBHOBeCHsI; YOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XMMHUU JJIs1 COBPEMEHHOMN IIUBUIIU3AINH: B €€
T'YMaHUCTHYECKON HAIIPaBICHHOCTH U BaXHOW pOJIM B CO3/IaHUM HOBOM 0a3bpl MaTepHallbHON
KYJIBTYpBI, B PELIEHUHU TTT00ANBHBIX Mpo0IeM yCTOHUNBOrO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOI,
OHEPreTUYECKOH, THINEBOW ¥ HKOJOTHMYECKOW O€30macHOCTH, B Pa3BUTUU  MEIHIIMHBL,
o0ecreyeHnn YCIOBUH yCIENIHOTO TPYAa U 3KOJIOTMYeCKH KOMGOPTHOHN XKHU3HU KaXKAO0TO 4JeHa
00IIIeCTBa; €CTECTBEHHO-HAYYHOH T'paMOTHOCTH: TOHMMAHHUS CYIIHOCTH METOJOB MO3HAHUS,
HCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HaHUS IS
aHamM3a U OOBSCHEHHs SBJICHUN OKPYXKAIOMIETO MUPAa M IMPOUCXOAANINX B HEM H3MEHEHHIA,
YMEHHUS JenaTh 000CHOBAaHHbBIE 3aKIIOUYEHUS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX
C ILEJNBI0 TIONYYEHHsI JTOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITENIFHO HCIIONB30BaTh
XUMHUYECKHE 3HAHMS JJIS pelieHHs] MpoOjeM B pealibHbIX JKU3HEHHBIX CUTYallMsX; MHTepeca K
MO3HAHUIO, MCCIIeIOBATEIbCKON AESATEIBHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY
00pa30BaHUI0 M €caMOOOpa30BaHMIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUH MO XUMHUH B
COOTBETCTBHUH C KM3HCHHBIMU NOTPEOHOCTSIMH; HHTEpeca K OCOOCHHOCTSIM TpyJla B pa3iIMIHbIX
cdepax npodhecCHOHATBHON JeSTEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOEHUS TPOrPaMMBbI 110 XMMHUU Ha YPOBHE CPEAHETO OOILEro
0o0pa3oBaHMs BKJIIOYAIOT: 3HAYMMble JJs (OPMHUPOBAHMUS MHUPOBO33PEHUS OOYUYaIOLIMXCS
MEXIUCLUUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIlleHayUHbIe MOHATHUS, OTPAKAIOIIUE IEIOCTHOCTh
HAay4YHON KapTHHBI MUpa M CHENU(HUKY METOJOB IMO3HAHMSA, HMCIOJIb3YEMbIX B €CTECTBEHHBIX



Haykax (Marepus, BEUIECTBO, SHEPrus, SBJICHUE, MPOIECC, CHCTeMa, HAYYHbIH (aKT, MPUHIIMII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCClIeoBaHue, HaOII0JAeHHe, H3MEpPEHuE,
OKCIIEPUMEHT W JpyTHe); YHUBEpPCAIbHbIC  yueOHBbIE JEHCTBUs  (IIO3HABaTEIbHBIC,
KOMMYHHMKATHUBHBIEC, PETYJISITUBHBIE), o0ecneuuBarolmue QopMupoBaHue (PyHKIIMOHAIBHON
IPaMOTHOCTH H COIMALHOW KOMIIETCHIIMH OOYYaIOIIUXCS; CIIOCOOHOCTh OOydJaromuxcs
UCIIOJIb30BaTh ~ OCBOEHHBIE  MEXKJIUCUUIUIMHAPHBIC,  MHPOBO33PEHUECKHE  3HAaHUA U
YHUBEpCaJbHBIC YUeOHbIE ICHCTBUS B IO3HABATEIBHON U COIUAIHON TPAKTHKE.

MertanpeameTHble  pe3ysbTaThl  OTPAXKAIOT — OBJIAJICHHUE YHHUBEPCAIbHBIMU  Y4€OHBIMU
[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JE€HCTBUSMHU.

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS

1) 6a3oBble JIOTHYECKHE TEHCTBHSI: CAMOCTOSATENILHO (POPMYIUPOBATh M AKTYaH3HUPOBATh
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE; ONPENeNATh IEeNU JeATeNbHOCTH, 3ajaBas
napamMeTppl M KpPUTEPUHM UX JOCTHIKEHHs, COOTHOCUTb pe3yibTaThl JESITEIbHOCTH C
[IOCTAaBJIEHHBIMU LIEJISIMU; HUCIOJB30BaTh IPU OCBOCHUM 3HAHUN HPUEMBI JIOTHYECKOTO
MBILUIEHUS: BBIACIATh XapaKTEepHbIE MPHU3HAKM TMOHATUH M YCTaHABIMBATh UX B3aMMOCBS3b,
WCIIOJIB30BATh COOTBETCTBYIOUIME MOHATHS JUIsI OOBSICHEHUS OTACIBHBIX (DAaKTOB M SIBICHHIA;
BbIOMpPATh OCHOBAaHUS M KPUTEPUM AJs KJIAaCCU(UKALMU BELIECTB U XUMHUYECKUX DPEaKLUii;
YCTAHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY M3y4aeMbIMU SIBICHUSIMHU; CTPOUTH
JIOTUYECKUE  PACCYXKACHUS (MHAYKTHBHbBIC, JEAYKTUBHBIC, [0 aHAJOIMM), BBIIBIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMATPUBACMBIX SBJICHUSX, (POPMYyTHpPOBATh BBIBOABI U
3aKJIIOYEHUS; TMPUMEHATh B IPOLECCEe IMO3HAHMS MCIOJIb3yeMble B XMMHUU CHUMBOJIHYECKUE
(3HAKOBBIE) MOJENIH, MPEeOOpa30OBbIBaTh MOJEIbHBIE NPEJICTaBICHUS — XUMHUYECKUI 3HaK
(cuMBOIT) 3NI€MEHTa, XUMUYecKas (GopMyIia, ypaBHEHHE XUMHUECKOW peakiuu — MpH PELIeHUU
Y4eOHBIX TIO3HABATEIBHBIX M TPAKTUYECKUX 3a7ad, NPUMEHITh Ha3BaHHbIE MOJCIbHBIE
IIPEJCTABICHUS /JIs1 BBIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4YaeMbIX BELIECTB M XMMUYECKHUX
peaKkuuid.

2) 0a3oBble WCCJIeI0BATe]bCKHE IeCTBHSI: BIAJCTh OCHOBAMH METOJOB HAayYHOTO
MO3HAHUS BELIECTB UM XMMHUYECKHUX peakuui; (GopMmynupoBaTh eI U 3a7aud HUCCIEI0BaHUS,
UCIOJIb30BaTh IOCTABJICHHbIE M CaMOCTOATENIBHO CQOPMYJIHPOBAHHBIE BONPOCH B KadyecTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIi (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHHH; BIAJETh HaBbIKAMM CaMOCTOSITENIBHOTO IUIAHUPOBAHUA U
MIPOBEJICHUS] YYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOJII0/aTh 3a XOJI0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (GpopMylupoBaTh 00OOIIEHUS U
BBIBOJIbI OTHOCUTEJIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBII
OoT4€T O TMpoJeNaHHOM paloTe; NpUOOpeTaTh OMNBIT YYEHWYECKOH HCCIeA0BaTENbCKOW |
MIPOEKTHOMN J€STEIbHOCTH, IPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1ad, IPUMEHEHHIO Pa3IMYHbIX METOI0B [IO3HAHMS.

3) padora ¢ uHdopManmeii: OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHUKAX HH(DOpMAIUH
(HayyHO-TIONYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIEpyKaHMs, CIPAaBOYHBbIE MOCOOUS, PECYpChI
WnTepHera), aHanu3upoBaTh HWHGOPMAILMIO pa3IUYHBIX BUAOB M (OpM MpeAcTaBieHUs,
KPUTHYECKH OLIEHHWBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUUBOCTH; (POPMYIHMPOBATH 3alpOCHl U
MPUMEHSTh pa3IMYHble METOJbl IpHU MOHMCKE W oTOope HHpOpMalMHU, HEOOXOAMMOMN s
BBIMOJIHEHUS] Y4EOHBIX 3aJad OINpPENeNEHHOr0 THUMA; MPHOOPETaTh OIBIT HCMOIb30BAHUS
MH()OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHMH W pPa3MYHBIX IOHCKOBBIX  CHUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (opMy MpeacTaBieHUs HH(OpMaruu (CXEMBI,
rpaduky, quarpamMmbl, TaOJIHIIbI, PUCYHKH U JPYTHUE); UCIIOJIb30BATh HAYYHBIN S3bIK B Ka4eCTBE
cpezAcTBa Mpu paboTe ¢ XUMUYECKOH MH(OpMaIei: IpUMEeHSITh MEXIIpeIMETHbIE ((pU3nuecKue



Y MaTeMaTH4YeCcKHe) 3HaKU U CUMBOJIBI, (hOopMyJibl, a00peBUaTypbl, HOMEHKIIATYPY; UCIIOIb30BATh
3HAKOBO-CUMBOJIMYECKHUE CPECTBA HAITISAHOCTH.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl B XOJE€ JHMANIOrTa W/WIHM JUCKYCCHH,
BBICKA3bIBaTh MW, (OpMYIHpOBaTH CBOM TMPEUIOKEHHUS OTHOCUTENIHO  BBIIIOJHEHUS
MPEJIOKEHHOM  3aJauM; BBICTYIIAThb C MPE3EHTAUMENd  PE3yJabTaTOB  IO3HABATEIbHOU
NESATEIbHOCTH, TOJYYEHHBIX CaMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHHKAaMHU IIpU
BBITIOTHEHUHM XUMHYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW PabOTHI MO MCCIEIOBAHUIO CBOWCTB
M3Y4aeMbIX BELIECTB, pealu3allud y4eOHOro mpoekTa, U (HOpPMYJIHUPOBATh BBIBOJABI 110
pe3ylbTaTaM MpOBEAEHHBIX UCCIICOBAHMIA ITyTEM COTJIACOBAHUS MTO3UITUHN B X0J1e 00CYKICHUS U
oOMeHa MHEHUSIMH.

PeryasiTuBHbIe yHUBepPcAJIbHbIE YUeOHbIe 1eliCTBHA:

CaMOCTOATENIPHO IUIAHUPOBaTh U OCYIIECTBIISITH CBOIO IIO3HABATEIBHYIO JAESTEIbHOCTD,
ompenaenss e€ Leau M 3a7add, KOHTPOJIMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
mpeaaraeMblii aqropuT™M JIEHCTBUI MpPU BHIMOJHEHUHM Y4€OHBIX M HCCIEAOBAaTEIbCKUX 3a/ad,
BEIOMpaTh Hanbosee 3(PpPEKTUBHBINA CIIOCOO WX PEIICHUsS C YYETOM IMOITYYCHHSI HOBBIX 3HAHUU O
BEILIECTBAX U XMMHUYECKUX PEAKLMSIX; OCYIIECTBIISTH CAMOKOHTPOJb ACSITEIBHOCTH HA OCHOBE
CaMOaHaJIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHMS MPOrpaMMbl 110 XMMHM Ha YIIyOJIEHHOM YypOBHE Ha
YpOBHE cpenHero o0miero oOpa3oBaHUs BKIIOYAIOT crienu@uYeckue is y4eOHOTro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHUS U CIOCOOBI JEUCTBUI MO OCBOEHHIO, MHTEPIpPETALMU U
peoOpa3oBaHUIO 3HAHUH, BHIIBI JESTEILHOCTH 10 TOJTYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HaHUIl B pa3iMyHbIX Y4YEOHBIX CUTyallMsX, a TaKXKe B peabHbIX XM3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C XUMHeEH. B mporpamme mo XMMuu NpeaMETHbIE PE3YJbTaThl MPEJCTABIECHBI IO
rojam U3y4eHusl.

10 KJIACC

IIpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs» OTPaXKaroT:

- c(OpMUPOBAHHOCTH MPEACTABICHUIN: O MECTE U 3HAUEHUU OPraHNYECKONH XMMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ POoJM B 00EeCIIeYeHNH YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA B PEILICHUU
po0JIeM 3KOJIOTUYECKON, SHEPreTHYEeCKOH U MUILEBOM 0Ee30MacHOCTH, B Pa3BUTUU MEIAUIIMHBI,
CO3JIaHMM HOBBIX MaTEpHaJIOB, HOBBIX MCTOYHHUKOB SHEPrHH, B OOECIEUYEHUH PallMOHAIBLHOTO
MPUPOIONOIB30BaHus, B (YOPMUPOBAHUHM MUPOBO33PEHMSI U OOIIEH KyIbTYphl YEJIOBEKA, a TAKXKE
HKOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

- BJAQJECHUE CHCTEMOM XWMHUYECKHMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATaroIIne
HOHSTHUS] — XUMHUYECKHUIT JIEMEHT, aTOM, SIpO U 3JICKTPOHHAst 000JI0UKa aToMa, S-, P-, d-aTOMHbIe
opOuTanu, OCHOBHOE U BO30YKIEHHOE COCTOSHMS aTOMa, TMOpUIN3alusl aTOMHBIX OpOUTaleH,
WOH, MOJIEKYJa, BaJEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIDHAsT Macca, MOJISIpHBIN OO0BEM, YTIIEpOIHBIM CKeneT, (PyHKIHMOHAIbHAs
rpyIIa, paaukai, CTPYKTypHble (GopMyIbl (pa3BEPHYTHIE, COKpPAIIEHHBIE, CKEJIETHBIE), H30MEpHs
CTPYKTypHasi U MPOCTPAHCTBEHHAs (Fr€OMEeTpHUecKas, ONTHYECKast), H30MEPbI, TOMOJIOTHYECKHI
psa, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- M a30TCOJEpKale OpPraHUYECKHE COEAUHEHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUHU, 3aKOHbI
(nepmonnueckuit 3akoH /. . MenzaeneeBa, Teopusi CTPOEHHUS] OPraHUYECKUX BemecTB A. M.
BytnepoBa, 3aK0oH coXpaHeHHsI MacChl BELLIECTB, 3aKOH COXPAaHEHUs U MPEBpaIlleHUs] YHEPTUH NTPU
XUMHUYECKHUX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK XMMHH, MHUPOBO33PEHUYECKHE



3HaHUS, JIeKAIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XMMHUYECKUX SIBJICHUH;
MPEJICTAaBICHUS] O MEXaHM3MaX XHMHUYECKUX PEaKIHil, TepMOJUHAMUYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHMS, O B3aMMHOM BJIMSIHAU aTOMOB M TPYII aTOMOB B MOJIEKYJIax
(MHAYKTHBHBIN U Me30MepHBIN 3 dekThl, opueHTanThI | u Il pona); ¢akronornyeckue cBeacHUS
O CBOWCTBax, COCTaBe, MOJYYCHHH M OE30IaCHOM HCIOJIb30BAHUU BAKHEHIINX OPraHUYECKHX
BEUIECTB B OBITY M NPAKTUYECKOW JEATENIbHOCTH YEIOBEKa, OOIIMX HAy4YHBIX MPHUHIIMIIAX
XMUMHAYECKOT0 IPOU3BOJCTBA (HAa MPUMEPE IPOU3BOJICTBA METAHOIIA, TIEpEPadOTKU HEPTH);

- cOpPMUPOBAHHOCTh YMEHHI: BBISABIISTh XapaKTEepHbIEC MPU3HAKU TMOHATUMN, YCTaHABIUBATh
UX B3aMMOCBS3b, UCTIOJIb30BaTh COOTBETCTBYIOIIHNE MOHITHS MIPH OMMCAHUHM COCTaBa, CTPOCHUS U
CBOMCTB OpraHM4ECKUX COCTUHEHHUIA;

- ¢(hOpMUPOBAHHOCTh YMEHHUM: HCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJHKY JUI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX) (opmyin
OpPTraHUYECKUX BEILIECTB;

COCTaBJISITh YPAaBHEHUSI XMMHUECKUX PEaKUUN U PACKpPbIBaTh UX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIMK MOCPEICTBOM COCTABJICHHUS IEKTPOHHOTO OaJlaHCa 3TUX PEaKIIHi,
peakiuii HFOHHOTO OOMeHa MyTEM COCTABIICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHHIA;

M3TOTABJIMBATH MOJIEITM MOJIEKYJI OPTaHUYECKHUX BEIIECTB ISl HIUTFOCTPALMU UX XUMHUYECKOTO
Y IPOCTPAHCTBEHHOTO CTPOCHUS;

- c(OpMHPOBAHHOCTh YMEHHUH: yCTAaHABIMBATh MPUHAMIC)KHOCTh M3YYEHHBIX OPTaHUYECKUX
BEIIECTB I10 UX COCTAaBY M CTPOCHHIO K OMpeAeNEHHOMY KIIacCy/TpyIile COSANHEHH, 1aBaTh UM
Ha3zBaHMs 1o cucrematuueckoi HomeHkiarype (IUPAC) u npuBoauth TpuBHaibHbIE Ha3BaHUS
JUIS OT/AETBHBIX TPECTaBUTENIeH OPraHMYECKUX BEIIECTB (3TUIICH, alleTUJICH, TOJIYOJI, TIIHIIEPHUH,
STHJICHTIIMKOJb, (eHOI, POpMabACT I, alleTANbICTUI, alleTOH, MypaBbHHAS KUCIOTA, YKCYyCHAs
KHCIIOTa, CTEapUHOBas, OJIEMHOBAs, MAJIbMUTHUHOBAS KHUCIOTHI, TIHUIMH, allaHWH, MallbTo3a,
bpyKTO32a, aHWINH, JUBUHIII, H30IPEH, XJIOPOIIPEH, CTUPOJI U JAPYTHE);

- chopMHpPOBAaHHOCT, YMEHHUS ONPEACNATh BUJ XHUMHUYECKOW CBA3M B OPraHUYECKHX
COeMHEHUSX (KOBAJICHTHAS M NOHHAS CBSI3b, G- U M-CBSI3b, BOJAOPOIHAS CBS3b);

- c(hOpMUPOBAHHOCTb YMEHMs MPHUMEHATh IOJOXKEHUS TEOPUU CTPOEHUS OPTaHUYECKUX
BeuiectB A. M. bytnepoBa ayii 00BsICHEHHs] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS;

- cOpPMHPOBAHHOCTP YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (UIUUYECKHE W
XMMHYECKHE CBOMCTBA TUIIMUHBIX MPEICTaBUTENCH pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIECTB:
QJIKAaHOB, IIMKJIOAJKAHOB, AJIKCHOB, alKaJMEHOB, AaJKHHOB, apOMATHYECKHX YTIIEBOJIOPOJIOB,
CIHUPTOB, aJbJIETU/IOB, KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTBIX M CIIOKHBIX 3(QHUPOB, KUPOB,
HUTPOCOEIMHEHUI U aMHHOB, aMUHOKHCIIOT, OEJIKOB, YIII€BOAOB (MOHO-, M- U TIOJHCAXapHUJIOB),
WUTIOCTPUPOBATh T'€HETHUYECKYI0 CBSI3b MEXJAY HUMH YpPaBHEHHMSMU COOTBETCTBYIOIIHMX
XUMHAYECKHX PEaKIUi C UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

- c(opMUPOBAaHHOCTH yYMEHHsS TOATBEPXKIaTh HAa KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OpPTaHWYECKHX COEJAWHEHUH OT KPaTHOCTH W THIIA
KOBAJIGHTHOH CBSI3U (G- U T-CBSI31), B3aMMHOT'O BIMSHHS @aTOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;

- chOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOUHUKH YTIIEBOJOPOTHOTO CHIPhsI (HEPTH,
IPUPOJHBIN Ta3, yrojb), CIOCOObI €ro nepepaboTKU U MPAKTUUYECKOEe MPUMEHEHUE MPOIYKTOB
nepepaboTKH;

- c(hOpPMHPOBAHHOCTh BIIAJICHUS CHCTEMOM 3HAHUH O €CTECTBEHHO-HAy4YHBIX METOAax
MO3HAHUS — HAONIOJCHUH, W3MEPEHHH, MOJICIUPOBAHUH, OJKCIIEPUMEHTE (pEeaTbHOM |
MBICJICHHOM) M YMEHHsS TPUMEHSATh A3TU 3HAHUA; CPOPMHUPOBAHHOCTH YMEHHUS NPUMEHATH
OCHOBHBIE OIEPAIlUU MBICIIUTEILHON JIEITEFHOCTH — aHaJIW3 U CHHTE3, CPaBHEHHUE, 0000IIeHHE,



CUCTEMATU3alMI0, BBISBIECHUE NPUYMHHO-CIEICTBEHHBIX CBS3€M — MJI1 U3YYEHHUS CBOMCTB
BEILIECTB U XUMUYECKUX PEAKLINN;

- ¢(hOpMUPOBAHHOCTh YMEHHUM: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSAMHU H
MPEJICTABICHUSIMU  JIPYTUX €CTECTBEHHO-HAyYHBIX MPEAMETOB JUid 0ojieeé OCO3HAHHOTO
IIOHMMAaHUsl CYIIHOCTH MAaTe€pHaIbHOTO €IMHCTBA MHpa, UCIIOJIb30BATh CUCTEMHBIE 3HAHUS I10
OpPraHMYECKON XUMHUU Ui OOBSICHEHUS U MPOTHO3UPOBAHUS SBICHUM, UMEIOIIUX €CTECTBEHHO-
Hay4yHYIO IPUPOLY;

- c(hOpMHUPOBAHHOCTh YMEHHIl: MPOBOAUTH pacu€Thl MO XUMHYECKUM (opMyliaMm U
YpaBHEHHUSAM XUMHUYECKUX DPEAKLUUH C HMCIOIb30BAaHHEM (H3MUECKUX BEIWYHMH (Macca, 00b&EM
ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKJICHUIO XMMHUYECKOH (POPMYIIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOJAYKTaM CTOPaHMUsl, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

- c(OpMHPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATH, AHAIM3HPOBATH M OLEHHUBATH C TO3UIHHA
HKOJIOTMYECKON 0e30MacHOCTH TMOCIEACTBUsA OBITOBOW U MPOM3BOACTBEHHON N1€ATEIbHOCTH
YeNIOBEKa, CBS3aHHOW ¢ TiepepabOTKON BEIIeCTB, WCIIOIH30BATh IIOTYYCHHBIC 3HAHHS JUIS
MPUHSATHS TPAMOTHBIX PEIICHUI TPOOJIEM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEH;

- cOPMHUPOBAHHOCTb YMEHHIl: CaMOCTOSITEIPHO IJIAHUPOBAaTh M MPOBOJAUTH XUMHUYECKUMN
SKCIIEPUMEHT (IIOJIyYeHUE U U3YYEHHE CBOMCTB OPraHMYECKHX BEIECTB, KAYECTBEHHBIC PEAKIINH
YTJIE€BOIOPOOB PA3INYHbIX KJIACCOB U KUCIOPOICOAEPKAIMX OpraHUUYECKUX BELIECTB, PEIICHNE
SKCIIEPUMEHTATbHBIX 33/1a4 [0 PAClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOIIOJACHHEM
npaBwi Oe3omacHoro oOpallleHusi C BellecTBaMH M J1a0OpaTOpHbIM  00OpPYAOBaHUEM,
dbopMynupoBaTh Ielb HCCICNOBAHUS, MPEICTaBISAThH B pa3Nu4yHONd (opme pe3ynbTaThbl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

- chOpPMHUPOBAHHOCTh YMEHUU: COONIOAATh MpaBUja HKOJOTMYECKU IIeTIeCO00pa3HOTro
MOBECHUS B OBITY U TPYIOBOW JEATENbHOCTH B LEISAX COXPAaHEHUS CBOETO 310pPOBbA,
OKpY’Kalollled MPUPOJHON Cpelapl M JOCTUKEHUS €€ YCTOMYMBOIO pa3BUTHUS; OCO3HABATh
OMACHOCTb TOKCHUYECKOIO JIEHCTBUS HAa JKUBBIE OPraHMU3Mbl OINpPEAENEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMblca nokasatens I[1/IK; ananusupoBathk 1enecooOpasHOCTh MPUMEHEHUS
OpPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHM 3PEHUSI COOTHOIIEHHUS PHUCK-
T10J1b33;

- c(OpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IEJICHANIPABICHHBIM TOUCK XUMHUYECKOU
uHbOpMallUK B Pa3IMYHbIX MCTOYHHUKAX (HayyHass W y4eOHO-HaydHas JIMTepaTypa, CpeacTBa
MaccoBoi uHGpopmauuu, WMHTEpHET M Apyrue), KpUTUYECKH aHAJIM3UPOBATh XMMHUYECKYIO
uHpopMaluio, rnepepadaTbiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUHU C MOCTaBJIEHHOW yueOHOMH
3a/1a4en.

11 KJIACC

[IpenMeTHBIEe pe3ynbTaThl OCBOCHUA Kypca «O011as 1 HeopraHudeckasi XuMHUsD» OTPaXKaroT:

- ¢OpPMHUPOBAHHOCTD MPEJCTABICHUN: O MAaTEPUATLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
I03HABAEMOCTH SIBJICHUU MIPUPOJBL, O MECTE U 3HAUEHUU XUMHUU B CUCTEME ECTECTBEHHBIX HAYK U
e€ pomu B O0OECIEUCHHH YCTOWYMBOTO pAa3BUTHSA, B PEIICHUH MPOOJIEM HKOJIOTHYECKOM,
OHEPreTHYeCKOH U TMHUIEeBOW O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHUalioB, HOBBIX WCTOYHUKOB  DHEPIuH, B obecrieueHUH  PAIMOHAIBHOTO
MIPUPOIONONB30BaHUs, B (DOPMHUPOBAHUH MHUPOBO33PEHHSI M O0IIEH KYIbTYPhl YETIOBEKA, a TAKXKE
9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

- BJAJCHUE CHCTEMOM XMMHMYECKHX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIIOJArarollne
TOHSATHS — XUMHUYECKUM SJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI, AJIEKTPOHHAS 000JI0YKA aToMa, S-
, p-, d-aromHbBIe OpOWTaM, OCHOBHOEC W BO30YKIEHHOE COCTOSHHS aTroMa, THOpUAM3AIINsS



aTOMHBIX oOpOWTanel, HOH, MOJIEKYJa, BaJCHTHOCTb, OSJEKTPOOTPULIATEILHOCTb, CTENEHb
OKHUCJICHUS, XUMHYECKass CBs3b (KOBaJIEHTHAs, WOHHAs, METaJUIMYecKas, BOAOPOIHAs),
KpUCTAJININYECKasl pelIéTKka, XUMHUYECKas peakuus, pacTBOp, 3JIEKTPOJIUTHI, HEIEKTPOJIMTHI,
JJEKTPOJIUTUYECKAsT  JIUCCOLMALMs, CTENEHb JUCCOIMAlMU, BOJOPOJHBIA  IIOKA3aTellb,
OKHCIIUTEIb, BOCCTAHOBHUTEIb, TEINIOBOH 3(p(heKT XMMUYIECKOH peakiuy, CKOPOCTh XMMUYECKOH
peaKuuu, XUMHUYECKOE€ pPaBHOBECHE; TEOPUHM U 3aKOHBI (TEOpUs DIIEKTPOIUTHUYECKON
auccounanuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUsI MacChbl BELIECTB,
3aKOH COXPAHEHUs U IPEBPAILECHHS SHEPTrUU NP XMUMHYECKUX PEaKIUAX, 3aKOH IMOCTOSIHCTBA
COCTaBa BEUIECTB, 3aKOH JEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIl SI3bIK XUMUM,
MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUI; COBPEMEHHBIE IPEACTABIEHUS O CTPOCHMM BEILECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM W HaJAMOJIEKYJSIPHOM YpPOBHSX; HPEACTABICHHUS O MeEXaHU3Max
XUMHUYECKHUX PEaKLMH, TEPMOANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX UX IPOTEKaHUS,
0 XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX cucTeMax; (PaKTOJIOTUYECKUE CBEJCHUS O
CBOWCTBaX, COCTaBE, MOJIYYCHUH M OE30MACHOM HCIIOJIF30BAaHUH BAXHEUIINX HEOPTaHUYECKHUX
BEUIECTB B OBITY M NPAKTUYECKOW IEATENBHOCTH YEIOBEKa, OOIIMX HAy4YHBIX MPHHIIMIIAX
XUMHUYECKOI0 IPOM3BO/ICTBA;

- cOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTh XapaKTEepHbIE MPU3HAKU TMOHATUHN, YCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE IOHSATHUS NPU ONUCAHUM HEOPraHMYECKUX
BEILIECTB U UX IPEBPALLECHU;

- c¢(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CUMBOJIUKY JJISi COCTaBJICHUS
dbopMynl BelIECTB M YypaBHEHUN XHMHUYECKUX pEaKUUN, CHUCTEMATUYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHbIE HA3BaHUS OT/ICIbHBIX BEIIECTB;

- c(OPMUPOBAHHOCTh YMEHUS OMPEICNATh BAICHTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX
JJIEMEHTOB B COEIMHEHUSX, BHUJI XUMUYECKOW CBA3M (KOBaJECHTHAas, MOHHAs, METaJUIn4yecKas,
BOZOPOJIHAS ), TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

- c(OpPMHPOBAHHOCTb YMEHHS OOBSCHITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHIA
XMUMHUYECKON CBSI3W M THUIA KPUCTAUIMYECKOH peméTku, OOMEHHbIH U JJOHOPHO-aKLENTOPHBINA
MeXaHU3MBbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

- c(OpMUPOBAaHHOCTb YMEHHUH: KIacCU(UIMPOBATH: HEOPraHUYECKHE BeEllecTBa IO UX
COCTaBY, XMMHUYECKHE PEaKIHUU MO Pa3IMYHbIM IMPU3HAKAM (YUCIY U COCTaBY pPearupyrouux
BEIIECTB, TEMJIOBOMY 3((}eKTy peaklud, H3MEHEHHUIO CTeleHeH OKHCICHHUS 3JIEMEHTOB,
0o0paTUMOCTH, Y4YacTHIO KaTajau3aTopa U JpPYTrHe); CaMOCTOSITEIbHO BBIOMpPATh OCHOBAHUSA H
KpUTEPUHU JUIA KIIacCU(PUKALUY U3Y9aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

- chOpPMHPOBAHHOCTh YMEHHUS PACKPBIBaTh CMBICI TNepuogudeckoro 3akona J[. U.
MeHnnieneeBa U JEMOHCTPUPOBATb €ro  CHCTEMATU3UPYIOUIYIO, OOBSCHUTENbHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

- c(hopMHPOBAHHOCTh YMEHHIl: XapaKTepH30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMHUYECKHUX JJIEMEHTOB mepBoro—4erséproro nepuoaos Ilepmonnueckoit cucremsr JI.U.
MenpeneeBa, UCNONb3Yysl TOHATUS «QHEPIETUYECKUE YPOBHMY, «IHEPre€TUUECKHE IOLYPOBHM,
«s-, p-, d-aToMHBIE OpOWTANN», «OCHOBHOE M BO30YXKIEHHOE JHEPreTUYECKUE COCTOSHHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHMs CBOMCTB XMMHUYECKHX OJIEMEHTOB U HX
COEAMHEHMH 10 nepuosamM u rpynnam [lepuoandeckoii cucremsl Jl. 1. MenzaeneeBa, BaJ€HTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX HJIEKTPOHHBIX 000JI0YEK;

- ¢(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA
BELIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBAHWE T'€HETUYECKOM CBSI3U MEXIY
HEOPraHMYECKUMHU BEUIECTBAMH C TIOMOIIbIO YPaBHEHHH COOTBETCTBYIOUIMX XHMHUECKHUX
peakuuii;



- c(OpPMHPOBAHHOCTh YMEHHUS PAaCKpPbIBATh CYIIHOCTb: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii IOCPEeICTBOM COCTaBJICHUS 3JIEKTPOHHOIO OajlaHCca 3TUX peakLUui; peakuil MOHHOIro
oOMeHa MyTEM COCTaBJIIGHUS WX MOJHBIX M COKPAIIEHHBIX HOHHBIX YpPAaBHEHMIA; peaKIuii
THJIPOJIN3A; PEAKUMHA KOMILJIEKCOOOpa3oBaHUs (HAa IpuUMepe THIPOKCOKOMIUIEKCOB LIMHKA U
AIIOMUHMUS);

- c(OPMHUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTHU IPOTEKAHUs XUMHUYECKHUX
peakuuii ¢ Y4€TOM HX OJHEPreTHMYECKHUX XapaKTEPUCTHK, XapaKTep H3MEHEHUs CKOpOCTU
XUMHUYECKON PEAKIMH B 3aBUCUMOCTH OT Pa3jMYHbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIIECHUs
XMMHUYECKOI0 PAaBHOBECHUS 0] BIUSHUEM BHEIIHUX Bo3aelcTBui (mpunuun Jle [larense);

- c(OPMHUPOBAHHOCTb YMEHHs XapaKTepU30BaThb XMMUYECKHUE PEaKIUH, JIeXKAIHEe B OCHOBE
IIPOMBIIIJIEHHOTO IOJIyYE€HUSI CEPHOM KHUCIIOTBHI, aMMHakKa, OOLIMe HayyHble IPUHLIMIIBI
XUMHUYECKUX IPOM3BOJCTB; LIE€JIECOO00Pa3HOCTh IPUMEHEHHs HEOPraHWYEeCKUX BEIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLICHHUS PUCK-TIOJB3a;

- ¢(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METOAAX HAYYHOI'O MO3HAHMS SIBICHHUH
IpUpPOAbl — HaONIOJIEHHWE, U3MEpPEHHE, MOJAEIUPOBAaHUE, OJKCHEPUMEHT (pealbHbId U
MBICJICHHBIH), UCIOJb3yEMbIX B €CTECTBEHHBIX HayKaxX, YMEHHs HPUMEHSATb 3TU 3HAHWUS IpU
SKCIIEPUMEHTAJILHOM HCCIIEJOBAaHUM BELIECTB M JUIsl OOBACHEHUS XMMHUYECKUX SIBJIICHUH,
HMEIOIUX MECTO B IPUPOJE, IPAKTUYECKOH NEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOM KU3HU;

- c(OpMHPOBAHHOCTh YMEHUS BBISABIATH B3aHMMOCBSI3b XMMHUYECKUX 3HAHUN C MOHATHUSAMHU U
IPEJCTaBICHUAMU JAPYTMX €CTECTBEHHO-HAYYHBIX NPEAMETOB [uid 0ojee OCO3HAHHOIO
[IOHUMAaHUsI MaTEPUAIILHOTO €IMHCTBA MHUPA;

- ¢(hOpMUPOBAHHOCTb YMEHHMS MPOBOJAUThH PACUETHI: C UCIOIb30BAHUEM MOHATUH «MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPALUA»; MacChl BEIleCTBAa WM 00bEMa rasa
10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCe WIM 00bEMY OJHOIO M3 YYaCTBYIOLIMX B PEAKLUU
BEIIECTB; TEIJIOBOTO d((eKTa peakiuu, 3HaYeHUsT BOJJOPOTHOTO TIOKA3aTeNsl PaCTBOPOB KHCIIOT
U 1IeJ04Yed ¢ M3BECTHOW CTEMEHbI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MIPOJYKTA pEaKlU, €CIi OJHO U3 UCXOJIHBIX BEILIECTB JIaHO B BUJE PAacTBOpPa C ONPEAeIEHHOM
MaccoBOM J10J1ei pacTBOPEHHOTO BEIIECTBA UM JTAaHO B U30BITKE (MMEET MIPUMECH); JOJIH BbIX0/1a
MIPOJYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

- c(hOopMUPOBAHHOCTh YMEHHH: CaMOCTOSATENILHO IUIAHUPOBaTb U MPOBOJIUTH XUMHUECKHM
SKCIIEPUMEHT (MPOBEACHNUE PEeaKIMii HOHHOTO OOMEHa, OJITBEPKIEHUE KaueCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEILECTB, ONPEIEICHNUE CPEbl PACTBOPOB BEIIECTB € MOMOIIBIO HHIUKATOPOB,
U3Y4YEHHUE BIIMAHUS PaA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peakluu, pelieHue
HKCHEPUMEHTAIbHBIX 33734 1o TeMaMm «Metamnel» U «Hemeramnb») ¢ coOmrofeHueM MpaBUil
Oe3omacHOro obOpanieHusi ¢ BellecTBaMU M J1a0OpaTOpHBIM 000pyIoBaHHEM, (HOPMYIUPOBATH
LeJIb  UCCIENOBaHMs, NPEACTaBIATh B pa3nuyHOW ¢opMme pe3yiabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX J1OCTOBEPHOCTD;

- ¢(hOpMUPOBAHHOCTh YMEHHUH: COOJIOJAaTh MpaBUia MOJb30BaHUS XMMUYECKOH MOCYyaol H
abopaTOpHBIM 00OpPYJOBaHUEM, OOpAIIEHUs] C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIHSMU
[0 BBIMOJHEHUIO J1A0OPATOPHBIX XHUMHMYECKHX OIBITOB, SKOJOTMYECKH IIe1ecO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOW [EATENHHOCTH B LEISAX COXPAaHEHUS CBOETO 310pPOBbBS,
OKpY’Kalolllell MPUPOAHOM Cpelbl M JOCTHKEHUs €€ YCTOMYMBOIO pa3BUTHs, OCO3HABaTh
OMACHOCTh TOKCHMYECKOTO JEHCTBUS Ha JKUBbIE OpPraHU3MBbl ONpEeAENEHHBIX HEOPraHMYECKUX
BELIECTB, NOHMMas cMbIca nokaszarens [IIK;

- c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IIEJICHANPABICHHBIM TIOUCK XUMHUYECKON
uHpOpMallUK B Pa3IMYHbIX HCTOYHUKAX (HayyHass W y4eOHO-Hay4Has JIMTEpaTypa, CpPeACTBa
MaccoBoi uHGpopmauuu, WHTEepHET W Apyrue), KpUTUYECKH aHAJIW3HPOBATh XHUMHUYECKYIO



uHpopMaluio, rnepepadaTeiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBUU C MOCTaBJICHHOW y4eOHOM
3a7a4ei.

TEMATHYECKOE INTAHUPOBAHHE 10 KJIACC

KosmnuecTBo yacos
Ne HaumeHnoBaHuUe pa3/iesioB U TEM
n/n NpOrpaMMbl Beero Kontpoubneie | IIpakTuyeckue
padoTsbI padoThbI
Pa3neu 1. TeopeTrnueckne 0CHOBbI OPraHMYecKON XUMHHU
IIpenmet oprannueckoit xumun. Teopus
1.1 CTPOEHHUSI OPraHMYECKUX coeAruHeHu A. M. 8
byrneposa
Hroro no pazneny 8
Pazpnen 2. YraeBonopoabt
[IpenenbHbIE YIIIEBOJOPOIBI — AJKAHBI,
2.1 IIUKJIOAJIKAHBI 5
55 HenpenenbHble yrieBogopo/Ibl: alIKEHBI,
) AJIKaJIE€HbI, AJIKUHBL 14 1
2.3 ApomaTtuyeckue yrieBoaopoabl (apeHsbl) 8
5 ITprposHbIE HCTOYHUKH YTIEBOLOPOAOB U UX
4 nepepaboTka 4
2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1
Hroro mo pazneny 35
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. @enon 11 1




KapOoHunbHBIC COCTUHEHUS: AJIBJICTHIIBI U

3.2 keToHbl. KapOoHoBbBIE KUCTOTHI. CIIOKHBIC 21 1
aupsl. XKupbr
3.3 YriaeBomsl 9 1
Hroro mo pazaeny 41
Pasnen 4. A3oTcoaep:kamme opraHudecKue coeIMHeHUus
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 12 1 2
Wtoro no pazneny 12
Pasjnen S. BeicOKOMOJIEKY I pHbIE COCIUHEHUS
5.1 BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS 6 1
Utoro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KJIACC
KosmmmuecTBo yacos
No i/ HanmenoBaHue pa3jeioB U TeM
¢ IPOrpamMMbI Beero Konrtpoubnbie | [IpakTuyeckm
padoThI padoThI

Paszgea 1. Teoperuueckue 0CHOBbI XUMHH

Crtpoenue atoma. [lepuogndeckuii 3aK0H
1.1 [Tepuoandeckast cucteMa XUMHUYECKUX 9

anemenToB /I. 1. Menaeneera

CrtpoeHnue BemiecTBa. MHOTro0Opasue
1.2 BEILIECTB 11 1
1.3 XUMHUYECKUE PEeAKIUU 19 1 3
Hroro no paszneny 39

Paznen 2. Heoprannueckasi XumMus
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2.1 Hemeramst 31 1 3
2.2 Mertaubl 23 1 2
Hroro no pazaeny o4
Paznen 3. Xumus v :Ku3Hb
Meto1bl TO3HAHUS B XUMUHU. XUMUS U
3.1 KU3Hb 9
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
INOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
KoanuecTBo yacos 3
Ne 10
n/n Tema ypoka Kontpoabnsie | Ipaktuueckme | ©
Bceero
padoThI paGoThI p
[TpenMeT 1 3HAUEHHE OPTAHUYECKOM
1 XUMUH, MIPEJICTABICHHE O MHOT000pa3uu 1
OpPTaHUYECKUX COSAMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa YTJiepo/ia
2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1
BasnieHTHBIE BOBMOXXHOCTH aTOMa yriepo/ia
XuMHYecKasi CBSI3b B OPraHUICCKHIX
coeTMHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
3 KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa 1
CBsI3eM
Teopust CTpOEHUST OPTaHUYECKUX COCTUHEHUM
4 A. M. bytneposa 1
Buer n3oMepun: CTpyKTypHas,
. IIPOCTPAHCTBEHHAS. DIEKTPOHHBIE )

3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX
COEeTMHEHNN




[IpencrasieHne o KiacCuGUKAUN U
cucremartrueckas Homenkiarypa (IUPAC)
OpraHUYECKHUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHH

CucreMaruzanys 1 00001IeHe 3HAHUHT 110
TEME

AJKaHBI: TOMOJIOTHYECKHH psil, 001as
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
AJEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHnne aJikaHOB B IPUPOJIE.
CriocoOpl 1osTyueHus: ¥ IPUMEHEHUE
AJIKaHOB

12

[ukmoankansl: oomas popmyna,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOEHMS U XUMUUECKUX CBOMCTB, CLIOCOObI
MOJIYUYCHHUA U IPUMCHCHUC

13

Pemenue pacu€THBIX 3a71a4 HAa ONIpeieNieHre
MOJIEKYJISIPHOM (hOPMYJIBI OPTaHHUYECKOTO
BeIIIeCcTBaA 110 MaCCOBBIM JOJISIM aTOMOB
9JIEMEHTOB, BXOJISIIHUX B €T'0 COCTAB.
CucremaTu3anus 1 0000IIeHNE 3HAHUN 11O
TEME

14

AJKEHBI: TOMOJIOTUYECKHH psJl, oO1as
(dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUS
AJIKEHOB

15

dusndeckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CriocoOsl MostydeHus: ¥ IpUuMEHEeHUe
AJIKCHOB




17

[IpakTrueckas padorta Ne 1 mo teme
"I[lonyyenue sTUIIeHa U U3YYEHUE €T0
CBOMCTB"

18

Pemenne pacu€THbIX 3aa4 HA ONpe/ICIICHIE
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOro BEIIECTBA

19

AJ'IKa,I[I/ICHBIZ COHpH}KéHHBIC,
HU30JIMPOBAaHHBIC, KYMYIIMPOBAHHBIC.
OcobenHoct SJICKTPOHHOI'O CTPOCHHA

20

XHUMUYECKUE CBOMCTBA COMPSKEHHBIX
JTCHOB

21

Crioco05b1 MOJIYYCHHU U IPUMCHCHUC
AJIKaIMCHOB

22

AJIKUHBI: TOMOJIOTHYECKUN psijl, oO1as
dbopMyIa, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(busnueckue cBocTBa

23

XUMUYEeCKHE CBOMCTBA aIKMHOB

24

KauecTBeHHEBIE pCaKIu Ha TpOﬁHYIO CBA3b

25

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
AJIKNHOB

26

Pemenue 3anay: pac4€Tbl IO ypaBHEHUIO
XUMHYECKON peaKInu

27

CI/ICTeMaTI/BaI_II/IH u O606H.I€HI/IG 3HAHMUH I10
TEMC

28

ApeHLIZ TOMOJIOTHYECKHUI pAA, 06]].[8.5{

¢dopmyra, HOMEHKIAaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a ¥ ToJIyoua, UX (pU3UUECcKue
CBOMCTBA

29

XHWMHUYECKHE CBOICTBA ApCHOB: pC€aKnuun
3aMCIICHUA

30

XUMUYECKUE CBONCTBA aPCHOB: PEAKITHH
MPUCOCTUHECHHUS, OKUCIICHUE TOMOJIOTOB
OeH3oia




31

Oco0EHHOCTH XMMHAYECKHUX CBOMCTB
CTUpOJIa

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEeIETICHUE MOJIEKYIIAPHOI (hOpMyIIbI
OpPraHUYECKOI0 BEILECTBA

33

CriocoOsl MoTydeHus: U IpUMEHEHUE
apeHoB

34

I'eneTnueckas CBA3b MCXKAY pa3InIHbIMU
KJ1acCaMu yrijiieBoaopoa0B

35

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peaknuii. Cuctemaru3anms 1 00001eHue
3HaHUH 10 TeME

36

[Ipupoansiii ra3. [lonytHbie HeQTAHBIE
rasbl

37

KameHnHbli1 yroap U IpoayKThl €10
nepepaboTKH

38

Hedth 1 ciocoObI €€ nepepaboTKHy.
[TpuMeHeHHEe IPOIYKTOB TIepepadoTKU
HetH

39

I'eneTnyeckas CBA3b MCXKAY pa3JInIYHbIMU
KJlacCaMH yrjieBoaopoJa0B

40

["anmoreHONPONU3BOAHBIE YTIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHU
3aMEIIeHUs TajoreHa

41

JeiicTBue 1menoue Ha
raJloreHnpou3BoAHbIE. B3aumonaeiicteue
JIMTaJIOTCHAIKAHOB C MarHUEM U IIMHKOM

42

CucremaTu3aius 1 0000IIeHNEe 3HAHUH IO
pazneny "YrieBoaopoasl"

43

KonTponbHas pabota mo Teme
"Yraesogopobr"




44

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psfl, oOmmas ¢hopmya,
CTPOCHHUE MOJICKYII, H30MEPHSI,
HOMEHKJIATypa, KilacCH(pHKaIus,
¢busnveckne CBOMCTBA

45

XHUMHYECKHE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

CriocoObl mosTy4eHHs 1 IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
n30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHYECKHUX CBOMCTB

48

MHOroaToMHbI€ CIIUPTHI: ATHJICHTIIMKOJb U
TVIMICPUH, UX QU3HYECKUE ¥ XUMHYCCKHE
CBOICTBa

49

CriocoOpl 1osTy4eHus: ¥ IPUMEHEHUE

MHOTI'0AaTOMHBIX CIIMPTOB

50

deHoI: cTpoeHHE MOJICKYJIbI, (PU3HYCCKUE
cBoiicTBa. TOKCHYHOCTH (PeHOIA

51

Xumuueckue cBoicTBa (heHoma

52

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
dbenomna

53

[IpakTnueckas padora Ne 2. Pemenue
HKCHEPUMEHTAIbHBIX 337a4 110 TeEMe
"Crupthl 1 peHonbr"

54

CI/ICTeMaTI/BaI_[I/IH u O606H.I€HI/IG 3HAHMUH I10
TEMC

55

AJ'II)IIGFI/IZ[I)I N KCTOHBI: DJICKTPOHHOC
CTpOEHHE KapOOHUIILHOW IPYTIIbI;
TOMOJIOTHUYECKHE psijibl, 00mias hopmyia,
M30MEpHsI U HOMEHKIIATypa

56

ATNbIeruipl ¥ KeTOHBI: (PU3HUECKUE
CBOWCTBA; PEAKIIMU MPUCOCTUHEHUS

57

PeaKm/m OKHCJICHHS U KaYCCTBCHHBIC
pC€aKkuuu aJIbACTUA0B U KETOHOB




58

Crioco0b1 IMOJIYYCHHA aJIbACTUA0B U KETOHOB

59

OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHUCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

60

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3nyecKue CBOMCTBA

61

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KHUCIO0THl. MHOroo6pa3ue kapOoHOBBIX
KHCJIOT

63

OCco6eHHOCTH CBOMCTB: HEMPEICIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraButenu BbICIINX
KapOOHOBBIX KHUCJIOT

64

ITonstue o IIPOU3BOJHBIX Kap6OHOBLIX
KHCJIOT

65

CriocoObl mosTyyeHHs U IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CroxHble 3(upbl: TOMOJIOTUYECKUH P,
ob1mas popmyna, U30MEpHsl U HOMEHKJIaTypa

67

dusnyeckne 1 XUMHYECKUE CBOMCTBA
3¢upoB

68

Pemenue pacu€THpIX 3a/1a4: 110 YPaBHEHHIO
XUMHUYECKOHN PEAKINH, Ha ONPEICIICHHE
MOJIEKYJISIPHOM (hOpMYJIIBI OPraHUYECKOTO
BEILECTBA

69

[IpakTnueckas padbora Ne 3. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"KapOoHoBsie KucioTsl. CrokHbie 3pupb"

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHUE CBOMCTBA (THAPOITH3)




71

Oco0EHHOCTH CBOWCTB KUPOB, COJIEPIKAIIUX
OCTaTKH HEIpPeaeIbHBIX

XKUPHBIX KUCTOT. JXKupsl B mpupoje

72

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX Moolee aeicTrue. Ilonsatue o
CHHTETUYECKHX MOIOIIUX CPEJICTBAX
(CMCO)

73

I'enernueckas cBA3b Yrii€BOAOPOaAOB U
KHUCJIOPOACOACPKAIINX OPraHUuICCKUX
BCIICCTB

74

Pacuétel Mo ypaBHEHUSIM XUMUYECKUX
peakuuii

75

CucreMarusanus 1 0000IIEHNE 3HAHUH 110
TEME

76

OO01mmas xapakTeprcTUKa YTICBOIOB U
KJIacCHU(UKAIUs YIrIIeBOI0B (MOHO-, - U
oJIMCaxapu/bl)

77

Mounocaxapuzpl: (pu3nYecKrue CBOMCTBA U
HAXO0XJICHUE B IPUPOJIE

78

HpI/IMeHeHI/Ie T'TFOKO3H6I, e€ 3HaueHUE B
KU3HCACATCIBHOCTH OpraHnu3Ma

79

Jlucaxapuabl: caxapo3a, MallbT03a U
nakro3a. Haxoxnenue B npupone u
IIPUMEHEHHE JUCAXAPHUIOB

80

[Tonucaxapuael: cTpOEHUE MaKPOMOJIEKY!I,
(u3nyecKkrue U XUMHUYECKUE CBOWCTBA,
MIpUMEHEHNE

81

IlonstHe 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue pacueTHBIX 33724 Ha ONIpeIeNieHNe
JIOJIA BBIXOJ1a TIPOJTYKTa

pCakuuu OT TCOPECTHICCKU BO3ZMOXKHOTO

83

Cucrematusanusa 1 0000IIeHNe 3HAHUH 110
paznmeny




84

KonrponsHas pabora o Teme
"Kucnopocoaepxaniue opraHu4ecKue
coenuHeHus"

85

AMUHBL: KJIaccupUKaIys, CTpPOCHNE
MOJIeKYI, 001ast opMyIia, H30Mepus,
HOMEHKJIaTypa 1 (pu3HYecKre CBOMCTBA

86

XUMHUYECKHEe CBOMCTBA aTr(PaTUIECKUX
aMUHOB

87

AHWINH: CTPOGHUE aHWJINHA, 0COOCHHOCTH
XUMHUYECKUX CBOMCTB aHUJIMHA

88

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
aJ'II/I(baTI/I‘lCCKI/IX aMHHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nuzoMepusi, (pu3ndeckue CBOICTBa.
OTaenpHBIC MIPEICTABUTENN 0AMUHOKHUCIIOT

90

XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, X
OMOJIOTMYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ TUAPOIU3 MENTUI0B

91

benku kak npupoHbIe NOTUMEPSI;
CTPYKTYpHBI OE€JIKOB

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30TCcoAepKaIIKE TETEPOLMKINYECKUE
COCIMHCHUA. HYKJ'ICI/IHOBI)IG KHUCJIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYEcKast poiib

94

[IpakTnueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TCcoIeprKale OpraHu4ecKue
coequHeHus"

95

[IpakTuueckas pabora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME
"Pacnio3HaBaHHE OpraHUYECKUX
coenuHeHun"

96

KonrponsHas pabora no Teme
"A30TCcoaepKaIre OpraHNYECKHe
COEIMHEHUS "




97

OCHOBHBIE TTIOHSATHSA XUMHHI
BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ n
MCTOABI UX CUHTE3a —IIOJIMMEPU3allua 1
IIOJIMKOHACHCAUA

98

[Mnactmaccel. Y Tunm3anus u nepepadoTka
IJ1acTUKa

99

OnacToMepbl: HaTypaJlbHbIM CUHTETHYECKHE
Kayuyyku. Pe3una

100

Boiiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cunretndeckue. [lonmmepsl crieruanbHOro
HAa3HAYCHUS

101

[IpakTnueckas padora Ne 6. Pemenue
3KCH€pI/IM€HTaHI>HI>IX 3a1a4 I10 TCME
"Pacrno3HaBaHue I1acTMacC U BOJIOKOH"

102

O06o0mIeHne 1 cUCTeMaTH3aIs H3YYeHHOTO
Matepuaia 1o teme "BbicokoMoneKysipHbIe
coequHeHus"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KoaundecTBO YacoB 3
Ne I
/ Tema YpoKka KOHTpO.HbHBIe HpaKTI/I‘IQCKI/Ie 0
LA Bcero
padoThI padoTbI p
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH [
1 3JeMeHT. MI30TOIbI 1 h
5 CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHCJIa
3 Knaccudukanus XuMHIecKuX 3JIeMEHTOB (s-, P- L
, d-, f-amemenTsI)
A Pacnipenenenue 3;eKTpOHOB IO ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIC KOH(UTYpAIIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHUH
5 DNeKTpPOHHBIE KOH(UTYpAIIH HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepnonnueckuit 3akoH u Ilepnonnueckas
crucTeMa XMMHUYeCKuX anmemMeHToB []. U.
7 MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEN 1
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
8 MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM U 1
Tepuoiam
9 Cucremaruzanusa 1 0000IIEHNE 3HAHUN 110 1
TEME
Bunnl xumnueckou cBs3u. MexaHu3MEl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
10 1

Bonoponnas cBa3p. MexMoIIeKyIsIpHbIe
B3aUMOJCHCTBUSA
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11

BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TE€OMETPHUUECKUM CTPOCHUEM

12

HpeI[CTaBJ'IeHI/If[ O KOMIIJICKCHBIX
COCAUHCHUAX: COCTaB U HOMCHKIJIaTypa

13

BemectBa MOeKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOeHHUS. THUIbI
KPUCTAINTNYECKUX PELIETOK U CBOMCTBA
BELICCTB

14

Ilonsrue o AUCIICPCHBIX CUCTEMAX.
HpeHCTaBHeHI/Ie O KOJJIOMZIHBIX PaCcTBOpax

15

HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

CriocoObl BbIpayKE€HUSI KOHLIEHTPALUU
pacTBOpOB

17

Pemenne 3a1au ¢ MCoab30BaHUEM ITOHATHH
"MaccoBas J10J1s1 paCTBOPEHHOIO BelecTna',
"MoJigIpHas KOHIIeHTpanus"

18

Knaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

19

CI/ICTeMaTI/BaI_[I/IH u O606H.I€HI/IG 3HAHMUH I10
TEMC

20

KonrtponbHas pabora o temam "CtpoeHue
atoma. [lepuoanueckuit 3aKoH U
[leprognueckas cuctemMa XUMUYECKUX
snemenToB J[. 1. Mengneneesa", "Ctpoenue
BeniecTBa. MHOroo0Opasue BeriecTs"”

21

Knaccudukanms XumMuieckux peakiuii B
HEOPraHWYECKOW N OPraHNYECKON XUMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

22

TemnnoBbie 3PHEKTH XUMUYECKUX PEAKIHA.
TepMoxuMuueckue ypaBHEHUS




Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

23 peakuuii 1 TEePMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, e

24 3aBHCUMOCTH OT Pa3IHyYHbIX (PaKTOPOB.
Karanus u karanusaropsl

25 I'oMoreHHbIe U reTEpOreHHbIE PEAKIIUN
[IpakTrueckas padorta Ne 1 mo teme

26 "Bnustaue pa3nudHbIX GaKTOPOB HA
CKOpPOCTh XMMHYECKON peakiuu"

”7 OO6partuMbie 1 HEOOpPATUMBIEC PEAKILINH.
XHUMHUYECKOE PAaBHOBECHE
[IpakTuueckas padbora Ne 2 o Teme

28 "BnustHue pa3nuvHbIX GaKTOPOB HA
MOJIOKEHUE XMMHUYECKOTO paBHOBECHS"

- DnexTponauTuyeckas aucconuainus. CUibHbIE U
ciabbie AneKTponuThl. CTeneHb
JUCCOLMALIUU
HNonnoe npoussenenue Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bogopoansiii mokaszarens (pH)
pacTtBopa

31 I'mpoponus coneit. Peakiuu, mpoTekaromue B
pacTBopax JEKTPOIIUTOB
[IpakTuueckas padbora Ne 3 o Teme

32 "XUMHUECKUE PEAKIINH B PACTBOpax
3IEKTPOJIUTOB"
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

33 Baxneiiine okMCIUTENN U BOCCTAHOBUTENIN

34 MeToa 371eKTpOHHOTO (3JI€KTOHHO-MOHHOTO)
Oanmanca

35 DNEeKTPOIN3 PaCTBOPOB U PaCIIaBOB BELECTB

36 Pemrenue 3aa4 pa3ImIHbIX THITOB

37 Pemrenue 3aiay pa3nuyHbIX TUIIOB




38

Cucremaruzanusa 1 0000IIEeHNE 3HAHUH 110
Teme "XuMHuuecKkue peakiuun"

39

KonrtponsHas pabora o Teme "Xumuueckne
peaxkuun"

40

[Tonoxxenue Hemetasuio B [lepuoanueckoit
CHCTEME XUMHUYEeCKHUX dnemMeHToB /. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMoB. OHU3NYECKUE CBOICTBA HEMETAIIIIOB

41

Annotponus HeMETaJUIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

42

Bomnopon: nomyuenue, pusndeckue u
XUMHYECKHE CBOWCTBA. [ Mapu b1

43

["asiorensl: HAX0XIEHUE B MPUPOJIE, CITOCOOBI
HOJIyquI/ISI, (1)I/I3I/I‘ICCKI/IG U XUMHYCCKHUC
CBOMCTBA

44

l"anorenoBonopoabl. Baxkneime
KHUCJIOPOJCOAEPKAIINE COEAUHEHUS
rajJoreHoB

45

JlaGopaTopHble U MTPOMBIIITICHHBIE CIIOCOObI
noJtyueHus rajmoreHoB. [Ipumenenue
TaJIOT€HOB M UX COEAMHEHUN

46

[IpakTnueckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 337a4 110 TeEMe
"T"anmorensr"

47

Kucnopon: nabopaTopHble ¥ MPOMBIIIJIEHHBIE
CocoObl NOTY4YEHHUs, PU3NIECKUE U
XUMHYECKHE CBOMCTBA. O30H.

[IpuMeHeHne Kucnopoia u 030Ha

48

Oxcubl ¥ TEPOKCHUIBI

49

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

50

Cepa: HaxOXJI€HUE B PUPOJE, CIIOCOOBI
MOJTy4eHus, GU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoniopo, cynbhuabt

52

Kucnopoaconep:xaiine COeIMHEHUS CEPBI.
OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI




[Tpaktuyeckas padora Ne 5. Pemenue

53 AKCIEPUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHUs"
A3OT: HaXOkJIeHUE B PUPOJIE, CIIOCOOBI

54 MoJIy4eHus, GU3NYECKUE U XUMUYECKHE
CBOMCTBAa. AMMHUAK, HUTPHJIBI

s Kucnoponcoaep:xaiiue coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI

- [IpuMeneHue a30ta U €ro COeAMHEHUH.
A30THBIE yI0OpEeHUS
dochop: HaxXOXKICHHUE B IPUPOJIE, CIIOCOODI

57 noJiydeHusi, GU3NYECKUEe U XUMUIECKHE
cBoricTBa. @ocuasl u hochun

- Oxcunsl hocdopa, pochopconepxaine
kucnotel. Conmu pocopHOI KUCTOTHI

- [Tpumenenue pochopa 1 ero coeAMHEHUA.
docdopuble yroOopeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe "A30T U
dbocdop u ux coeguHeHU"
VYriepoa: HaXOXACHUE B IPUPOJIC,

61 AIJIOTPOTIHBIE MOAU(PUKAIINY; HUHUECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

6 Oxkcun yranepona(Il), okcun yrinepona(IV),
YroJIbHast KUCJI0TA U €€ COJIU

63 Pemrenue 3a1a4 pa3InyHbIX THIIOB
Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJTy4eHUsI, PU3HUCCKUE K XUMUICCKHEC
CBOMCTBA

65 Oxcun kpemuus(IV), kpeMHHEBas KMCIIOTA,
CHJIMKATBI

66 [IpuMeHeHne KpEMHUS U €T0 COeTMHEHUH.

Crexio, ero moyry4eHue, BUAbI CTEKIIA




67

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

68

Cucremarusanys 1 00001IeHUE 3HAHUI 10
teme "Hemeranasr"

69

KonTponpHas padora o teme "Hemeramnsr"

70

AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI,
KOPPEKIHsI OIINOO0K

71

ITonoxxenne mMerauios B [lepuoguyeckon
CUCTEME XMMHYECKHX DJIEMEHTOB.
OCOo6EeHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB

72

OO6mue GpuznuecKre CBOMCTBA METAIIOB.
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE

73

Crnnasel MetaiioB. Koppo3ust meranioB

74

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

75

DIEKTPOXUMHUECKUA Psi/i HANPsKEHUN
MeTaisioB. O61IMe crocoObl MOMyUeHUs
METaJJIOB

76

OOmiast xapakTepUCTHKA METaJUI0B [Arpymimbl
[Iepnonnueckoi CHCTEMBI XMMUYECKUX
anemMeHTOB. Harpuii n kanmii: nony4yeHnue,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA,
IIPUMEHEHHUE MIPOCTHIX BEIIECTB U UX
COCIMHEHUI

77

OO6m1ast XxapakTepruCTUKa METAIIJIOB
[TArpynmst [Teproandeckoit CUCTEMBI

XUMHYECKHNX DIIEMEHTOB. Maruum u

KaJIBIIMI: TofTyueHue, GUu3ndeckue u
XMMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUN

78

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

79

ATIOMUHUI: MMOJIy4YCHHC, (bI/ISI/IquKI/IC n
XHUMHUYCCKUC CBOI\/’ICTBa, IIPUMCHCHUC

80

AM(I)OTepHLIC CBOMCTBa OKCHUJA U TUAPOKCHU A
ATIOMUHUSA, TUAPOKCOKOMIIJICKCHI AJIFOMUHNA,
HUX IPUMCHCHUC




81

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

82

[TpakTuyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTANIFHBIX 3a7a4 110 TeMe
"MerTaJuibl TJIaBHBIX oArpynm"

83

OO01mmas xapakTeprcTUKa METaNIOB TOOOYHBIX
noarpynn (b-rpynn) I[lepuoauueckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB

84

DU3NYECKUE U XMMUYECKUE CBOKMCTBA XpOMa U
€ro COCIMHEHUI, UX IPUMEHEHUE

85

Baxneiiime coeqHEeHUsT Maprasiia.
[TepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC
CBOICTBa

86

dusnyeckne ¥ XMMHUUECKHE CBOMCTBA JKele3a U
€ro CO@,[[I/IHGHHI;'I. HOHy‘ICHI/Ie U IIPUMCHCHUC
CIIJIaBOB K€JIC3a

87

duznyeckre 1 XUMUYECKUE CBOUCTBA MEIU U

€€ COCIMHEHM, UX IPUMEHEHUE

88

duznyeckre 1 XUMUYECKUE CBOUCTBA [IUHKA U
€ro COCIMHEHUN, UX IPUMEHEHUE.
I'uapOKCOKOMILIEKCHI IMHKA

89

[IpakTnueckas padora Ne 8. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaibl TOOOYHBIX MOArpyHH"”

90

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

91

O06o011eHne U cucTeMaTU3aus U3y4eHHOTO
MaTepuaia 1o reme "Mertams”

92

KonrtponbHas padota no reme "Metasibr"

93

AHanu3 pe3ynbTaToB KOHTPOJIbHOMN paboThI,
KOPPEeKIHs OIIMO0K

94

Ponp xumun B o6ecrieueHu yCTOHYMBOTO
pa3BuTus yenoBeuecTBa. [loHsATHE O HAYUHBIX
METOJIaX HCCIIECIOBAaHUS BEIIECTB




HaquHe IIPUHIHMIIBI OpraHnu3alun
XUMHYCCKOI'O IMMPOU3BOJACTBA.

95 1
[TpoMbIeHHbIe CTIOCOOBI TTOTYYCHHS
Ba)KHEHUIIINX BEIIECTB

95 XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH 1
Cpelibl ¥ €Tr0 MOCIECTBUS

o7 XUMUA U 3J0pOBBE YEJIOBEKA. 1
JlekapcTBEHHBIE Cpe/ICTBA

o8 Xumus uiy. Poas xumuu B o0ecrieueHnn 1
IMUILEBON OE30I1aCHOCTH

Kocmernueckue n mapdroMepHbIie cpecTBa.

99 1
britoBasg xumus
XuMus B CTpOUTENIbCTBE. BaxkHelue

100 CTPOUTEIbHBIE U KOHCTPYKLIMOHHBIE 1
MaTepUalibl
XHUMHUS B CEIILCKOM XO03SICTBE.

101 1

Opranuyeckue U MUHEpaJIbHbIE y100peHus

100 Cucrematusanuus U 0000IIeHEe 3HAHUH 110 !
TEME

OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

Xumus. 10 knace: yue0. ams obmeoopazoBarenbHbIX yupexaenuid / O.C. [abpuensH. - 3-e u3.,
crpeorutt. - M.: Jlpoda, 2022. - 286 c.

Xumus. 11 kmacc: yue6. aisa oomeoopazoBaTenbHbIX yupexaennii / O.C. 'abpuensH. - 3-e uzj.,
ctpeotur. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Meroaudeckoe mocooure — 6a30BbIi YPOBEHbY - M.:
Hpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMusi B TeCTax, 3a/1a4ax, ynpaxkHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbHble u
POBEPOUYHBIC PaObOTHI K yueOHuKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHUTa 17151
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O0.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonpHas kHUra 1u1st
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, N.I".OcTtpoymoBa «3agaun 1o XUMUU U CIIOCOOBI UX
pemenus» - M.: «Jlpodar, 2021rox.

7. B.I'. JlenucoBa «Xumus 11 knacc noypounslie miaansl no yue6Huky O.C.I'abpuensina,
I".I".JIpicoBoii» - Boarorpaa» Yuurens 2018roa.

8. M.A.Ps60Ba, ¥Y.IO.HeBckas, P.B.JIuako «Tectbl mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.
9. O.C.I'abpuensia, N.I".octpoymMoB «XUMHUYECKHH IKCTIEPUMEHT B mkose 11 kmace»; - M.:
Hpoda. — 2019 rox.

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-

posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u cait 1uist yuurens «1 uay Ha ypoK XUMHUK»
http://him. 1september.ru Enunas konnekuus L{OP: [Ipenmernas komnekuus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE 3KCIIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o0rieodpa3oBaresibHOTo mopraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranndeckas XuMusi: SIEKTPOHHBIN YICOHHK TSI CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIE€KTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpBITBINA KOMUTEIK: XUMHUS

http://www.chemistry.ru JluctannimoHHas OJMMITHA A IO XUMHH: TeJIEKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT

bubnnoteka LIOK https://m.edsoo.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* Xumus, 10 kiacce/ I'abpuensa O.C., OOIIECTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3naarenscTBo «IIpocBemieHue»
* Xumus, 11 kimacce/ I'abpuensu O.C., OOIIECTBO C OrpaHHYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner
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