MUHUCTEPCTBO ITPOCBEILEHWS POCCUIMCKOM ®EJIEPALIN

MunucrepcTBo 06pazoBanusi CapaToBCcKoi obnactu

Yupasnenue o0miero o00pazoBanus PTUIIEBCKOro MyHUITUTIAILHOTO paiioHa CapaTOBCKOM
obnactu

MynuiunansHoe 0011eo0pa3oBaTebHOE YIPEKICHHUE

«JIuueit Ne 3 umenu Iletpa ApkanbeBuua CrosbinuHa 1. PrumeBo CapatoBckoii o0mactiy
(MOY «JIuneit Ne 3 um. [1.A. Cronsinuna r. Prumeso CaparoBckoii o01actu»)

[Tpunoxxenue k OOIT COO
PACCMOTPEHO COI'TACOBAHO MNPUHATO YTBEPXKJIEHO
3aMecTuTeNnb TUPEKTopa 10 | Ha 3aceJaHuU W.o. mupexropa
PykoBoaurens MO YBP MOV «JIuueii Ne 3 nexarornyeckoro copera | MOV «JIuneit Ne 3
Turosa T.B. uM. I1.A. Cronsinuna potokoi Ne 1 uM. [I.A. Cronbinuna
[Tpotokos Ne 1 r. PrumeBo CapatoBckoi ot 30.09.2024 r. r. Pruieso
ot 28.08.2024 t. obmacTm CapaTtoBcKoi 0051aCTH»
Macnosa A.IO. [[nnsanosa E.B.
29.08.2024 r. [Tpuxa3 Ne 450 ot
30 08loa4caHo undposoi
LUI/IJ'IFII'IOBa noanucbio: Lnnanosa
EneHa " Enena BnagumnpoBsHa
HaTta: 2024.11.29
Bﬂa,ﬂ,VlMleOBHa 12:12:41 +03'00'

Pado4yas nporpamMmMa yu4eOHOro npeamMera « XuMus. 5a3zoBbIii YPOBEHLY

onst ooyuarowuxcs 10-11 kraccos

(ID 546218)

r. Prumeno, 2024 roxa




MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenogaBaHus y4eOHOTO MpeaMeTra
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu, peaqn3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit ®enepanun Ha nepuon 10 2025 roxa» (Pacnopsixenue [IpaButenscta PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUI0 00IIEeH CTpaTeTnu
00Oy4eHHsl, BOCTIUTAHUS M Pa3BUTHUSI OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XuMHUsD»
g 10-11 xitaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIENTyalbHble nojoxeHus ®I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIEJIeH, CoepKaHusl, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[EHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaKXKe 3KOJOIMYeCKH OOOCHOBAHHOIO OTHOUIEHMS K CBOEMY 3JI0pPOBBIO U IPHUPOJHOM Cpee.
Peamusyercs xumuueckoe oOpa3oBaHue OOydJarOIIMXCS Ha YPOBHE CPEIHETO OOIIero
0o0pa3oBaHus CpelCTBAMU Y4eOHOTO MmpeaMeTa «XHUMHUA», COAEpPKaHUEe U MMOCTPOEHUE KOTOPOTo
OINpesieNieHbl B MPOrpaMMe MO0 XUMHU C Y4€TOM clneuu(pUKd HAayKM XMMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAT€PUAIBHON XKHU3HHM OOILIECTBA, a TaKke ¢ y4éTOM OOLIUX LeJel U
IPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMBI CpelHero oOIiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCHT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarolleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IMOHMMAHHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOIIEro MHUPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUs CTajla HEOThbEMJIIEMO
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaXKIOro
yieHa oOmectBa. CoBpeMeHHas XHMMHUS Kak HayKa CO3WJaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOH, MUIIEBOH, HIKOJOTHUECKOH O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B coorBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeAHero ooduiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJICPYKAHHSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HaHUH U3 001IeH XUMIH) U OpraHnYeCKOr XuMUU. POPMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUH TIpU
U3Y4YEHUHU IpeaMeTa 00ecredrBacT BOZMOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT00Opa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOro Marepuaia ¥ OOyCJOBIIEHAa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHMWA Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpuBalOTCA Ha YpOBHE KJIACCHMUECKON TEOPHHM CTPOEHHS OPraHMYEeCKHX COEIMHEHUi, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3YYEHHbII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUS TEOPETUUYECKHM Marepuan Hu
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJNYECKOTO0 3aKOHA C OOIIETEOPETUYECKHMX W METOJOJOTMYECKHX MO3UIHiA,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIHBATh MHGOPMAIUIO M IPUMEHATH €€ 7S MOTIOJHEHUS 3HAHUM, pellieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHIl MeXIy HOBBIMU (aKTaMU M TEOPETHYECKUMMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nutane perenus 3a1a4 BOCIUTAHUSA, Pa3BUTHI U COITMAIN3ALNN 00YJarOIIUXCS TIPUHSATHIE
MporpaMMoON MO XUMHH MNOAXOAbl K ONPEIEICHUIO COJEPKAHUS U TOCTPOEHUS IpeaMeTa
mpenycMaTpuBaoT (GOPMUPOBAHHE YHUBEPCAIBHBIX Y4eOHBIX NEHCTBUM, UMeronux 0a3oBoe
3HAUEHUE ISl PA3IMYHBIX BHJIOB JEATEIHHOCTH: pPEIICHHUS MpoOleM, MOWCKa, aHalIu3a Hu



o0paboTkn wuH(pOpPMaIUK, HEOOXOOUMBIX JUIsI NPUOOPETEHUS ONbITAa MPAKTUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha YpOBHE CcpeaHero o0Iiero oopa3oBaHusl, IPU ONPEACTICHUN COJCPIKATEIBHON XapaKTePUCTUKU
Hesnel M3y4eHUs TpeaMeTa HaNpaBICHHWEM IEPBOCTENICHHOW 3HAYMMOCTH TPAaIUIIOHHO
npu3Haércss (HOPMUPOBAHHE OCHOB XHMMHYECKOW HAyKd Kak o00JacTd COBPEMEHHOTO
€CTEeCTBO3HAHUS, TPAKTUIECKOH ACATEIHPHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIMYECKON TOYKHM 3pPEHUSI TAKOW IMMOAXOJ] K ONPEACICHUIO LeJed HM3yd4eHUs
MpeaMeTa SBISIETCS BIIOJIHE ONPaBJIaHHBIM.

CornacHO NaHHOHM TOYKE 3pPEHHUS TJIABHBIMHU HEJIAMH W3YUCHHS IpeaMera «XuMUus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(GbyHaMEHTaJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OO0O0OIIEHNI MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SBIICHUI, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, copepkarenbHas XxapakTepHCTHKa LIeJieil U 3a7au M3y4yeHus MpeaMeTa B
MporpaMMe Mo XMMHH YTOUYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomero oopasopanus. CeroHs B MPENoIaBaHUA XUMHUH B OOJIBIICH CTETICHU
oTaéTcs MPeaNoUTeHUE MPAKTUYECKON KOMIIOHEHTE COJIep:KaHus 00y4YeHUs, OPUEHTUPOBAHHOMN
Ha TMOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON OpraHU3aliy, BIAJCIONIEr0 He HabOpOM
3HaHMUN, a (PYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTHUBHOTO
MOJIy4eHUs! 3HAHUW U PUMEHEHUS UX B PEaIbHOM )KU3HU JJIs PEIICHUs MPAKTUUECKUX 3aa4.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHUS» JOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIU U 3a/1a4H, KaK:

- ajantauug oOOyyaromMXcs K YCIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHDA,
dbopMHUpOBaHHE WHTEIJICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMoOOpa3oOBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

- (opmupoBanne y oOydaroUUxcs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE ISl PA3IMUYHBIX BUOB JIEATEIBHOCTH: peIIeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

- pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, NHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSAMH, UCIIOJIB30BaTh COBPEMEHHbIE HH()OPMAIIHOHHbIE
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TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

- (hopMHpOBaHKE U PA3BUTUE Y OOYUAIONTUXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HAOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

- BOCHUTaHME y OOy4arommxcs YOeKIEHHOCTM B T'yMaHHUCTUYECKOW HaIpaBIE€HHOCTU
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K IIPUPOJIC U CBOEMY 3/I0POBBIO,
a TaKXe HpI/IO6peTeHI/I$[ OIbITa MCIOJB30BaHUS ITOJYYCHHBIX 3HAaHUHU AT IPUHATUA TPAMOTHBIX
pCHICHI/II\/’I B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OO1ee 4uCIIO YacoB, OTBEACHHBIX I M3yUSHHUS XMUMHH, Ha 0a30BOM YPOBHE CPEIHErO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 gac B HezemIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B IOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHUYEeCKUX COEMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o knaccu(uKaluy OpraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTu4eckasi) U TpUBHUaJIbHbIE HA3BaHUs BOKHEUIIINX MPeACTaBUTENEH KIIacCoB
OpraHMYECKUX BEIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3Y4EHHUsl BELIECTB W MX MPEBpAlllEeHUI: 03HAKOMIICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (TJIaBjIeHHe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPEICTaBUTENN AJIKAHOB: (U3NYECKUE U XUMUYECKHUE CBOWCTBA (PeaKuy 3aMeLICHHUS U TOPEHHUS),
HAax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTABUTENN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWMCTBa (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CiocoOsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEPMHUUECKUH,
KaTtajauTuueckuit), mnuponus. [Ipoaykrel mepepaboTku HedTH, UX MNpPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuiekiuun «Hedte» n «Yroaby, MoaenupoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJYKTA PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
13 UCXOJIHBIX BEIECTB UM MPOIYKTOB PEAKLUN).

Kucaopoaconep:xamme oprannyeckmne coeiHHeHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHMUYECKHE CBOWCTBA (peakUuu € aKTUBHBIMU METaJllaMH, I'aJIOT€HOBOJIOPOJAAMHU, FOPEHHE),
npuMeHeHue. BoaopoiHelie CBSA3M MEXIy MOJIEKyJaMHu cnuproB. JlelicTBUe MeTaHoJa U 3TaHOJIa
Ha OPraHHU3M 4YeJIOBEKA.

MHoroaToMHbl€ CHUPTHL. OJTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHHE, (u3nueckue u
XMMHMUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO IIEJTOUYHBIMU METAJUIAMU, KAUECTBEHHAs peaKlus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@DeHOoI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anbrerunpl M kemouwvl. DopManbAETHI, alUETAIbICTU] CTPOEHUE, (QU3UYECKHE WU
XMMHUYECKHE CBOWCTBA (pEaKkiUH OKHCIEHUS U BOCCTAHOBJICHHS, KAaU€CTBEHHBIE DPEaKIIHH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHAsh KUCJIOTHI:
CTpoeHue, pU3ndYecKre 1 XuMUYecKre CBOMCTBa (CBOMCTBA, 001IKe /I Ki1acca KUCIIOT, PeaKIHs
sTepuduKanmum), MoJiydeHHe U mnpuMeHeHue. CrTeapyHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpbI KaK MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MpPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbI, (U3NYECKHe U XUMHUYECKHE
cBoiicTBa (B3aumoaeicTBue ¢ ruapokcuaoM Meau(Il), okucnenne aMMuadHbIM PaCTBOPOM OKCHIA
cepeopa(l), BoccraHoBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXKJEHHWE B MPHUPOJE, IMPUMEHEHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnrono3a kak npupoAHbie noauMepsl. CTpoeHHE KpaxMalla U IEJUTIOJIO3bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IMPEBpALICHUI: IMPOBEACHUE,
HaONOJICHNE U OMHCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHBIC
peaKuu OJHOATOMHBIX CHHUPTOB (OKucIeHHe dSTaHona okcugoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3aumojelcTBue TimuepuHa ¢ ruapokcunomM wmeau(ll)), ampaerunoB (OKucICHHE
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom meau(Il), B3aumoneiicTBue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJ/IHOTO BEIIECTBA WM MPOIYKTa PeaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIINN).

A3oTcozepKalue OPraHndecKie COeMHEHMUSI.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe OpraHMuecKre coeJuHeHus. GU3ndecKkne 1 XuMU4ecKre
CBOMCTBA aMHHOKHCIOT (Ha NpUMepe TIIUIMHA). buojorumueckoe 3HAYeHHWE AMUHOKHUCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIepUMEHTAIbHBIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUKU, CPEelHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpeIMeTHBIX CBsI3ed MPH M3ydeHHUH opraHundyeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO01ue ecTecTBEHHO-HAay4YHbIE MOHATHS: SBIEHHE, HAay4HbIH (akT, THIOTe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUYECKHE BETMUHUHBI U €TUHULBI KX
M3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, OJIE3HbIE HCKOTIaeMble, TOIUIMBO, PECYPCHI.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckune 0CHOBbI XUMHUH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUUecKue YpOBHH, MMOJYPOBHU. ATOMHbIC opOuTaiy, s-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTYpaIis aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CI0KHBIX BEIIECTB
II0 Tpynnam M rnepuozaM. 3HaueHHe NEPUOIUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHUYECKON CBsI3U (KOBaJEHTHAas
HEMoJsipHas W TMOJIApHasi, MOHHAs, MeTajindeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccugukanus Heoprannaeckux coeanHeHnil. HoMeHkatypa HeopraHMueCKIX BEIECTB.
I'enernueckas cBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAaHEHUs U MpEeBpalleHus
SHEPTUH MPU XUMHUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CuiabHble M cialOble 37eKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeOYHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKClepUMEHTAIbHBIE METOJbl M3yYeHHUsS BEUIECTB U UX IPEBpAIlleHUi: JAEMOHCTpalus
tabmui «llepuommueckas cuctema xumuyeckux snemeHtoB JI. M. MenneneeBay, w3ydeHue
MoJeNell KpUCTAINIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
1ab0paTOpPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPENIETIEHUE CPEllbl PACTBOPOB BEIIECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLHUH
WOHHOTO OOMEHa), MpOBEJACHUE MPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MOHATUS «MACCOBas 1011 BELIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Pu3nyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponsi HEMETa/uIoB (Ha IpUMEpPe KUCIopoa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEWIINX HEMETAJUIOB (TaloOreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramisl. Ionoxenue metaimoB B lleproauyeckoi cuctemMe XUMHUYECKUX 31€MEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN P HATPSHKEHUN
METaJIJIOB.

XVUMUYECKHE CBONCTBA BaXXHEHIIMX METAIJIOB (HATPWM, Kanuid, KalblUd, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O011re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTalioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEBPALICHUI: H3ydEHHE
KOJUTEKIINH «MeTalbl U CIIJIaBbl», 00pa3lloB HEMETAIIOB, PEIlICHNE IKCTIEPUMEHTAIBHBIX 3a/1a4,
HaOJI0/IEHUEe W OIHUCAHME JIEMOHCTPAIMOHHBIX M J1TaOOPaTOPHBIX OIBITOB (B3aWMOJIEiCTBHE
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TUAPOKCHUIA AIIOMUHUSA C paCTBOPaMH KUCJIOT M LIEJIOYEH, KAUECTBEHHbIE PEAKLUA HAa KaTUOHBI
METaJIOB).

Pacuérnble 3amaum.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEILECTBA) MIPOJIYKTOB PEaKLUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumun B 00eCriedeHNN 3KOJOTHIECKON, SHEPTreTHISCKOM M TTUIIEBOH OS30TIaCHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 OOIMMX HAYYHBIX IPUHIIAIIAX TIPOMBIIIIICHHOTO IMOJTYYEHUS BAKHEHUIITHX
BEILIECTB.

UYenoBek B MHpEe BEIIECTB M MAaTEpPUAIOB: BAKHEMIIHME CTPOUTEIbHBIE MATEpPUAIBI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XWMHUS WU 3/I0POBbE 4YEJIOBEKA: IMPAaBWIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacHOTO UCTOIb30BaHNUS IPETapaToB OBITOBONM XUMHH B MOBCEAHEBHOMN KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4YeCKOW XUMHUU B
11 kyacce oCyIIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, SBIISIIOIIUXCS CUCTEMHBIMU JUISI OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PaKT, TUNOTE3a, 3aKOH, TEOPpHs, AaHATIU3,
CUHTE3, KIacCU(pUKalus, MEePUOJUYHOCTb, HAOIIOEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®u3nka: Marepus, SHEPrus, macca, aTOM, JJEKTPOH, MPOTOH, HEWTPOH, MOH, H30TOII,
PaMoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl ypOBEHb, BEIIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCcTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpasbl, FOpHBIE OPO/IbL, MTOJIE3HBIE CKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: XMMUYECKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajiosn, CEIIbCKOXO03IHCTBEHHOE IIpou3BOJACTBO, nuuieBas IMPOMBIIIJICHHOCTD,
(l)apMaueBTqucxa;I IMPOMBIINJICHHOCTD, IMPONU3BOACTBO KOCMECTHYCCKHUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAs MMPOMBIIIJIICHHOCTD,
HAaHOTCXHOJIOI'UH.
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IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIporpaMM cpejiHero o0mero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHMUS MMPEAMETa « XUMUS» Ha YPOBHE CPETHETO 00111ero 00pa30BaHus BbIAEIEHBI
CJIEAYIOIIHNE COCTaBIISIONINE!

- 0CO3HaHHE OOYYAIOIIUMHUCS POCCHUUCKOW TpakJIaHCKON HJEHTUYHOCTH — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

- HaJTM4le MOTUBALIMK K 00Y4YEHHUIO;

- LIeJICHANpPaBIE€HHOE Pa3BUTUE BHYTPEHHUX YOEKJICHHUM JTUYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

- TOTOBHOCTb M CHOCOOHOCTh OOy4aloUIMXCs PyKOBOJCTBOBATHCS B CBOEH AESATEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYIIMMHU IIEJIOCTHOM CHCTEME XUMHYECKOTO
00pazoBaHus;

- HaJM4yue MPaBOCO3HAHHUSA SKOJOTMYECKON KYIbTYpPbl M CHOCOOHOCTH CTaBUThH LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YAbTAThI OCBOEHUS IpeIMeTa « X UMUS» TOCTUTAKOTCS B €IMHCTBE yUEOHOM
U BOCIUTATEIbHON AEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUYECKHMMM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U HJEAJAMHU POCCUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M IPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccam
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMUHOCTU 00YUYaIOLIHXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMU» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIHOCTU 00yUarOIUXCs 110 PeaTn3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

- 0CO3HaHMsI 00YJarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPAIKY;

- IPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJUJICKTHUBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOM J1€ATEILHOCTH IIPH CO3/1aHUH Y4EOHBIX POEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 33/1ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

- CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTYMEHTBI IPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH /EATEIbHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

- LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAaydYHOMY HAaCJIEUI0 OTE€YECTBEHHOMN
XUMUHY;

- YBaXEHMs K IpOLECCY TBOPUYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO NMPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHUS HAYKH €CThb Pe3yNbTaT JUINTENIbHBIX HaONIOJCHUMH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;
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- WHTEepeca W TIO3HABATCIbHBIX MOTHBOB B TIOJYYCHHH W TOCJICIYIOIIEM aHaIn3e
UH(OPMAIIUHU O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHONW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO MMOBEICHNS,

- CIOCOOHOCTH OIICHWBATh CHUTYallMH, CBS3aHHBIC C XHUMHYCCKUMH SBICHUSAMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

- TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE W TOCTYIKH CBOMX TOBapHINCH C IMO3UIIUH
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

- MOHMMAaHMsI LEHHOCTEH 370pOBOro M 0Oe30macHoro odpasa >KM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXHIECKOMY 37I0POBBIO;

- coOmrofeHus1 paBuil 0€30MacHOro OOpalleHus C BEIIECTBAMHU B OBITY, MOBCEAHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

- TIOHUMaHUsl IT[CHHOCTH TPaBHUJ WHIWBHUIYaTHbHOTO M KOJUICKTHBHOTO 0€301acHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

- OCO3HAHMS IMOCJICJICTBUN W HEMPHATHS BPEIHBIX MPHUBBIUCK (YIMOTPEOICHUS ATKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

- KOMMYHUKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIICIOBATEIBCKOW JIEATSIIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

- YCTaHOBKM Ha aKTHBHO€ ydYacThe B pELIEHUWU NPAKTUYECKUX 3a/ad COLHUaTbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

- UHTepeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3IMyHOro pojia, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

- YBaXXEHHUSI K TPYLY, JIOASM Tpya U pe3yibTaTaM TPYIOBOU JAESITENbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJAMBHIYaJbHOM TpaeKTOpUM 0Opa30BaHMUs,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

- 9KOJIOTHYECKH 11eJ1ec000pa3HOro OTHOUICHHUS K IPUPOE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

- MIOHUMAaHUS TTI00ANTBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIeM, BIUSHIS S3KOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

- 0CO3HaHH HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHKEHUN XUMUU JJIs1 peLISHHs BOIIPOCOB
paIoOHAaIBLHOTO MPUPOIOIIOJIE30BAHNUS;

- aKTUBHOTO HEMPUATHS ACHCTBHI, MPUHOCAIIUX BPEI OKPYXKAIOLIeH MPUPOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

- HAJIUYUS PA3BUTOTO DKOJOTHYECKOTO MBIIIIECHHS, IKOJIOTHYECKON KyIbTYpHI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

12



- NOHUMaHMA CHEeUU(PUKHA XMMUU KaK HayKd, OCO3HaHHsS €€ posid B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

- yOex/1EHHOCTH B 0COOOW 3HAUMMOCTH XHMHUHU JUIsl COBPEMEHHOM IMBMIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BaXHOUM pOJIM B CO3/aHMM HOBOM 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHI YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KaXKJIOTO YJICHA
00IIIeCTBA;

- ©CTECTBEHHO-Hay4YHOM TI'pPaMOTHOCTH: IOHMMAaHHUS CYIIHOCTH METOJOB II03HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XUMUUECKHUE 3HAHUS [Tl peLIeHHs TpoOieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

- MHTEpECa K MO3HAHUIO U UCCIEA0BATENbCKOM NESITEIbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HENpephIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

- HWHTEpeca K OCOOEHHOCTSIM Tpyda B pa3audHbIX cdepax mpodeccnoHaIbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

- 3HAYMMBIC I (DOPMUPOBAHHUS MHPOBO33PECHHUS OOYYAFOIIMXCS MEKIMCIUILUIMHAPHBIC
(MexxTpeIMeTHbIE) OOIIeHayYHbIE TIOHATHUS, OTPAKAIONTHE 1IEJIOCTHOCTh HAYyYHON KapTUHBI MUpa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBAHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

- yHUBepcallbHble  y4eOHbIe JIeHCTBUSL  (TIO3HaBaTellbHbIE, = KOMMYHHUKATHBHbBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

- CHOCOOHOCTh OOYyYalOIIMXCS HCIOJb30BaThb OCBOCHHBIE MEXKAUCHUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUAMM.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

- CaMOCTOSITENbHO (QOPMYIHPOBATh U AaKTyalIM3UPOBaTh MPOOIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

- ONpEeNeNsITh UENH AEATEeNIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HUX JOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;
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- HWCIIOJIb30BaTh TPU OCBOCHHUM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIINUICHHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHSI ISl OOBbSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

- BBIOMPATh OCHOBAHMS U KPUTEPUH TS KIIACCHU(PUKAIINH BEIECTB M XUMHYECKUX PEAKITUI;

- YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3U MEXKTy U3y9aeMbIMU SBIICHUSMU;

- CTPOWTH JIOTUYECKHE paCCyXJCHUsS (WHIYKTHBHBIC, JCAyKTUBHBIC, IO AHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

- IPUMCHSITH B TPOIIECCE MO3HAHMUS, HCIIOJIb3yeMbIC B XUMUU CHMBOJIMYCCKHUE (3HAKOBBIC)
MOJIeNH, IpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMMUYECKUIN 3HAaK (CHMBOJI) DJIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33/1a4, TPUMEHAITH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS JJIsT
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCIEA0BaTENbCKUE 1€ CTBUS:

- BJIAJIETh OCHOBAaMH METOJ/I0OB HAYYHOTO IMO3HAHUS BEIICCTB U XUMHUYCSCKUX PEAKITUH;

- ¢dopMmynupoBaTh LeIW U 33Ja4d HUCCIEJOBAaHMS, HCIOJIb30BaTh IOCTaBICHHbIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

- BJIAJICTh HABBIKAMH CAMOCTOSTEIHHOTO IUTAHWPOBAHHUS W TPOBEICHUS YYCHHUCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (OopMyIUpOBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

- TpUOOpPETaTh OMNBIT YYCHHUYECKON WCCIIeNOBATEIBCKOW W MPOCKTHOW NEATETHLHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

- OpHUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOpManuu (HaYy4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHbE TmocoOus, pecypcbl HMHTepHera),
aHAJIM3UPOBATh HH(GOPMALIUIO PA3IMYHBIX BUJIOB U ()OPM MpEACTaBICHUS, KpUTHUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

- ¢GopMynIHpOBaTH 3alpOChl M MPUMEHSATH Pa3IMYHbIE METOJbl MPH IMOUCKE U O0TOOpe
uHpopmanny, He0OX0AUMOH /7Sl BBITIOTHEHHSI YUeOHBIX 33734 ONpeAeNEHHOTO TUTIA;

- IpHOOpEeTaTh OMBIT UCIIOJIB30BAHUSA MHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIBHYIO (pOpMy Ipe/ICTaBiIeHUs HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHUE);

- HCIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CPEACTBAa MHpH paboTe C XUMHYECKOH
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

- HCTIOJIh30BaTh U MPE0OPa30BLIBATh 3HAKOBO-CUMBOJIHYECKHUE CPEJICTBA HATIISTHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

- 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI B X0/l JUAIOTa U/UIH AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;
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- BBICTYNATh C MPE3CHTAIlEeH Pe3yIbTaTOB MO3HABATENbHON JEATEIBHOCTH, TOTYYEHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBINOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa ¥ (HOPMyIHpPOBATh BBIBOJABI 1O pe3ylbTaTaM MPOBEAEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

Ogiaienne YHUBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:

- CaMOCTOSITENIFHO IJIAHUPOBATh M OCYIIECTBISITH CBOIO TMO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITOCOO X pEeIIeHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

- OCYIIECTBJIATH CAMOKOHTPOJb CBOEH JESTEJbHOCTH Ha OCHOBE CaMOaHalnm3a W
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckas XuMHUsD OTPaXKaroT:

- copMUPOBAHHOCTHh TMPEACTABICHUN O XUMHUYECKOW COCTaBIIAIOMIEH ECTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHUs MPAKTUYECKUX 3a7a4 M KOJOTHYECKH 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO
U IPUPOJHOM CPEE;

- BIIAQJICHHE CHCTEMON XHMHYECKUX 3HAHMM, KOTOpas BKIIOYAECT: OCHOBOIOJIATrarolline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHas), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEpKalIUe COCTUHEHHS, MOHOMED, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKAlllie B OCHOBE MOHHUMAaHHS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUHN, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

- chopMUPOBAHHOCTH YMEHUH BBISBIATH XapaKTepHbIC IPU3HAKU TIOHATUM, YCTAHABIINBATh
UX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

- cOpPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUECKYI0 CUMBOJHMKY JIJIsl COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (POpPMYNl OpraHMYECKUX BEIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

- ¢(hOpMHUPOBAHHOCTH YMEHUH YCTAHABIUBATH TPUHAICKHOCTh NU3yUYEHHBIX OPTaHUYECKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
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COCIMHEHMS), J1aBaTh UM Ha3BaHus 1o cucremarudyeckod Homenkiatype (IUPAC), a Taxxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BAHUS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOTIHIICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmaj, LIeJUII0JI03a, TJIUIUH);

- c(hopMHUPOBAaHHOCTh YMEHHUSI ONPEACIATH BUIbI XUMHUYECKOW CBS3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

- ¢c(hOpMHUPOBAHHOCTh YMEHHUSI NPUMEHSTH IMOJIOKEHHUS TEOPHH CTPOCHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

- c(hOopMHUPOBAaHHOCTh YMEHHUW XapaKTepHU30BaTb COCTaB, CTPOECHME, (PUIUUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, 9TaH, ATWIEH, MPONWIEH, aleTwieH, Oyraauen-1,3, merunoOyraauen-1,3, OeH3zo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MKy HUMH ypPaBHEHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKIHHA C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

- c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTE€pPU30BaTh HMCTOUYHUKH YIJIEBOJOPOIHOIO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

- c(hOPMHPOBAHHOCTh YMCHHH MPOBOJHWTH BBIYUCICHUS 110 XUMHUYECKHM ypaBHEHUSIM
(Maccbl, 00bEMa, KOTMUYECTBA UCXOTHOTO BEIIECTBA WIIM MPOAYKTa PEaKIUu 110 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

- cpOpMHUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUSA JUIS IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

- ¢(hopMHPOBAHHOCTh YMEHUI COOIOIATH MpPaBUiIa MOJB30BaHUS XUMUYECKON MOCYI0U U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

- chOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHITH XUMUYECKHH 3KCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KaYECTBEHHBIE PEAKIIMH OPIraHUYECKUX BEIIECTB, IeHATYypalus OEJIKOB MPU HArPEBAHUH,
L[BETHBIE PEAKIIMK OETTKOB) B COOTBETCTBUHU C IIPAaBUJIAMH TEXHUKU 0€30M1aCHOCTH MPHU 00palleHnn
C BeIIeCTBAaMU U JAOOPaTOpPHBIM O0OPYAOBAHHMEM, MPEACTABIATH PE3yAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUU COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3ylIbTaTOB;

- cOpMHUPOBAHHOCTh YMEHUU KPUTHUYECKH AHAIM3UPOBATH XUMHUUYECKYIO HMH(POPMAIIUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popMaIiu, IHTEpHET U IPYTHX);

- c(hOpPMHPOBAHHOCTh YMEHHUI cOOMIOJaTh MpaBUiIa 3KOJIOTMUYECKH 11eJecO00pa3HOro
NOBeJIeHUsI B OBITY W TPYJOBOM JEATENILHOCTH B ILEISAX COXPAHEHHs CBOETO 3/I0POBbS U
OKpY’Kalolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPTraHU3MBI
OTpe/IeNIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
MpUMepax CrocoObl YMEHBIICHHS] ¥ TPEIOTBPAIICHHS] UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YEJI0BEKA;
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- s 00y4aroImuXcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3I0POBBSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

- I clenblX M CIa0OBHIAIIMX OOyJarolIMXCs: yMEHHE MCIOJIb30BaTh pPelbeHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4ecKast XUMHs OTPaKaroT:

- chopMHPOBAHHOCTh TPEJCTABICHUNA: O XHUMHYECKOH COCTABISIONICH €CTEeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNA TPUPOJIBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHust MPaKTUYECKUX 3a7a4 U KOJOTUUECKH 000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO
U MIPUPOJTHOM Cpelie;

- BJAQJECHUE CHUCTEMON XMMHWYECKMX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIne
MOHATHSA (XUMUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
KpUCTAJUTMYECKasi  peméTka, THIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECCKAS NUCCONUANNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKON PEeaKInu, XHMUYECKOE PABHOBECHE); TEOPUHU B 3aKOHBI (TEOPHS DIICKTPOTUTHICCKOMN
qycconranuy, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUsS SHEPIUU MPU XUMHUYECKHX pEeaKlusix), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHMS, JIeXKaIlhe B OCHOBE MOHHMMaHUs
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOrMYecKue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U O€30MacHOM HCIOJIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

- chopMUPOBAHHOCTH YMEHUH BBISBIATH XapaKTepHbIE PU3HAKYU MMOHSATHH, YCTaHABINBAThH
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONHWCAHUU HEOPTaHHMUECKUX
BEIIECTB U UX MpPEBpaIlleHU;

- cOpMUPOBAHHOCTh YMEHUH HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIMKY ISl COCTABIICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHajgbHbIC Ha3BaHUs OTICIIBHBIX HEOPraHWYECKHX BeEIIeCTB (yrapHbld Tas,
YIJIEKUCIBIN Ta3, aMMUak, TaméHas H3BECTh, HErami€Has W3BECTb, MUThEBas COJa, MUPHUT U
Apyrue);

- chOpPMUPOBAHHOCTH YMEHUH OMPEIENATh BAICHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOAHAS) B COCIUHEHUSIX, TUIl KPHUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

- chopMHpPOBAaHHOCTH YMEHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTAaHUUECKUX BEIIECTB
M0 UX COCTaBy K OMPEENIEHHOMY KIIAcCy/TpyIIe CoOeMHEeHUH (TIPOCThIe BEUIECTBA — METAIJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

- chOpMHUPOBAHHOCTh YMEHHI pacKpbhIBaTh CMBICH TNepuoandeckoro 3akoHa J[. U.
MenzieneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOMIYIO, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;
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- c(hOpMHUPOBAHHOCTh YMEHHMH XapaKTE€PHU30BaTh JJIEKTPOHHOE CTPOECHHUE ATOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANIN», «IHEPreTUYCCKUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

- copMHpPOBaHHOCTH YMEHHU XapaKTepH30BaTh (OMHCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, IOJATBEP)KJIaTh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

- ¢(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XMMHUYECKHUE PEAKLHU IO Pa3IHMYHbIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

- c(hopMHPOBAHHOCTh YMEHUI COCTABJIATh YPAaBHEHUS PEAKIINI pa3IMUHbIX TUIIOB, TIOJIHbIE
U COKpalll€éHHbIE YpaBHEHHUS peaklUuil MOHHOIO OOMEHa, yUUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

- c()OpMUPOBAHHOCTh YMEHHMH MPOBOJUTH PEAKIMH, MOATBEPKAAIONINE KayeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

- ¢()OpMUPOBAHHOCTh YMEHUIN PacKpbIBAaTh CYLHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

- ¢(hOpMHUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCMOCTb CKOPOCTH XUMHYECKOM PEaKIUU OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

- c(hOpMUPOBAHHOCTb YMEHHM XapakTepHU30BaTb XMMUYECKHE IIPOLIECCHI, JISKAIIUE B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEHUs! CEPHOM KHUCIOThI, aMMHaKa, a Takxke c(OpMUPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

- C(OPMHUPOBAHHOCTh YMEHMH MPOBOAMUTH BBIUMCICHHSI C MCIOJb30BAaHUEM IOHATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B NPH XUMHUYECKUX
peaKIMsIX, Macchl BELECTBA WM 00bEMA Ia30B 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE UIIH
00BbEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKLMHU BEIIECTB, TEIUIOBOrO 3¢ (eKTa peaklud Ha OCHOBE
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPIUY;

- ¢(OPMHUPOBAHHOCTh YMEHUHN cOOMIOATh MIPABUIIA MOJIb30BAHUS XUMUYECKON NOCYI0M U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

- c(OpMHUPOBAHHOCTh YMEHMH IJAHUPOBATH U BBINOJHATH XUMHYECKUIH HKCIIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUH, peaklMM HOHHOrO OOMEHa, KaueCTBEHHbIE PEaKLUu Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MaCHOCTH MPH 0OpallleHUH C BELIECTBAMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIATH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;
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- ¢c(hopMUPOBAHHOCTh YMEHUI KPUTHYECKH aHAJIM3HPOBATH XUMHUYECKYIO0 MH(OpMaIuio,
IIOJIy4aEMYIO U3 Pa3HbIX UICTOYHHMKOB (CpEICTBA MACCOBOM KOMMYHUKaluU, IHTEpHET U 1pyrux);

- c(OopMHUPOBAHHOCTb yMEHHMH COOMIOATh IpaBUIa SKOJOTMYECKU IEIECO00Pa3HOro
MOBEJICHUsT B OBITYy W TPYJAOBOH [EATENBPHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKaroILleld IIPUPOJHON Cpelbl, OCO3HABATH ONACHOCTh BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpe/eNIEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBIIEHHUS U IPEJOTBPALLECHUS KX BPEAHOIO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

- st 00y4aroImuXcsi ¢ OrPaHUYEHHBIMUA BO3MOXXHOCTSIMH 3I0POBBSI: YMEHUE MPHUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IO3HAHUS BEIECTB U XUMUYECKUX SBJICHHIA;

- I clenbIX W CIa0OBHIANMX OOyJarolIMXCs: yMEHHE HCIOJb30BaTh pesibe(HO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumun. Teopus
. bubnuoreka [JOK
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0
https://lesson.edu.ru/04/10
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 I1 — 2 0 0
PEHCIBHEIE YIICBOAOPOAR — ATKAHM https://lesson.edu.ru/04/10
HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, bubnuoreka [IOK
2.2 6 0 1
aJIKaJINCHBI, aJIKUHBI https://lesson.edu.ru/04/10
bu6mmoreka [JOK
2.3 A 2 0 0
POMATHHICCKHE YIIEBOAOPOAIB! https://lesson.edu.ru/04/10
24 [IpupoiHbIE UCTOYHUKH YTIIIEBOJOPOJIOB U 3 1 0 bubnuoreka [JOK
' uX nepepaboTka https://lesson.edu.ru/04/10
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
bu6mmoreka [JOK
3.1 C . @ 3 0 0
HHPTRL. FoCHO https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

3.9 Anbrerunbl. KapOOHOBBIE KUCIIOTHI 7 bubmuoreka [JOK
CrnosxHbie 3upsl https://lesson.edu.ru/04/10
33 YTaeRO 3 Et?i?/y/llc;se;?;jgﬁ/o4/1o
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 brbmmorexa [TOK
https://lesson.edu.ru/04/10
Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayayku. Bonokna 2 ft?rfs?;lﬁezse;?;jSEIOMlO
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ileproanueckuii 3aK0H 1
P pHOA bubmmoreka [IOK
1.1 [eproandeckas cucreMa XUMHIECKUX 3 0 0
https://lesson.edu.ru/04/11
anemenToB J. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpa3ue 4 0 0 bubmuotexa [JOK
' BEILIECTB https://lesson.edu.ru/04/11
bu6moreka [IOK
1.3 X 6 1 1
HMITHECKHE peaiiiin https://lesson.edu.ru/04/11
bu6mmoreka [IOK
J4( 13
TOTO TO pasieiy https://lesson.edu.ru/04/11
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 M 6 0 1
CTALIH https://lesson.edu.ru/04/11
2.2 Hemeraiuisl 9 1 1 Eubmorexa HOK
https://lesson.edu.ru/04/11
CBsI3b HEOPraHUYECKUX U OPraHUYECKUX bu6mmoreka [JOK
2.3 2 0 0
BEILECTB https://lesson.edu.ru/04/11
Utoro no pazneny 17
Pasznen 3. Xumusd H :KN3HL
3.1 XUMHUA U KA3HD 4 0 0 Bubmiorexa HOK
https://lesson.edu.ru/04/11
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https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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Hroro no pazneny
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoanyecTBO 4acoB
Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi = odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
Teopus crpoenns Bu6moreka IIOK
OPraHH9ICCKUX https://lesson.academy-
1 coemuueHuii A. M. 1 0 0 content.myschool.edu.ru/lesson/a9f3d191-
bytneposa, €€ 0CHOBHBIE Sele-4e24-ac02-
MTOJIOKEHUS efb16fa49f6a?backUrl=%2F04%2F10
[Ipenmet oprannyeckoi
XUMUH, €€ bu6moreka [IOK
2 1 0 0
BO3HUKHOBEHHE, PA3BUTHE https://lesson.edu.ru/04/10
Y 3HAYCHHE
[IpencraBnenue o
Kiaccudukanuu
OPraHUYECKUX BEIIECTB.
3 HI:)MeHKJIaT a B 1 0 0 bubmorexa HOK
P https://lesson.edu.ru/04/10
(cucremaTuyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U
4 CTOCHIE 1 0 0 bu6mmoreka [JOK
p ’ . https://lesson.edu.ru/04/10
TOMOJIOTUYECKHUM Pl
MertaH u 3TaH — Bu6 OK
5 IIpOCTENIINE 1 0 0 nomorexa L1

NpCACTAaBUTCIIN aJIKAHOB

https://lesson.edu.ru/04/10
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AJIKEHBI; COCTaB U

bubnuoreka [IOK

6
CTPOEHHE, CBOMCTBA https://lesson.edu.ru/04/10
OTUJEH U IPOIUIIEH —

7 O — bu6mmoreka [{OK

p https://lesson.edu.ru/04/10
MIPEJICTABUTEITH AJTKEHOB
[Ipaktuyeckas padora No
8 1. «ITomydeHue dTHIICHA U bubmorexa LHOK
' i . https://lesson.edu.ru/04/10
W3YYCHHE ero CBOHCTBY
Ankanuensl. byranuen-
1,3 u metunOyraauen-1,3.
9 Monvaerie bu6moreka [IOK
v https://lesson.edu.ru/04/10
CUHTETHYECKOTO KaydyKa
Y PE3UHBI
AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKUH PS/I. bubnuoreka [IOK
Anernies — https://lesson.edu.ru/04/10
MPOCTEUIINI
MIpe/ICTaBUTENb aJIKHHOB
Brruncienus no

11 ABHEHHMIO XUMHYECKOM bubmorexa HOK
P https://lesson.edu.ru/04/10
peakuuu

12 ApeHbl: 6EH3011 ¥ TOTYOIL. bubnuorexa [IOK
TOKCMYHOCTH apEHOB https://lesson.edu.ru/04/10
I'enetnueckas cBs3b

13 YIJI€BOJIOPOJOB, bubnuorexa [IOK

MIpHUHAJICKAIIUX K
PAa3JIMIHBIM KJIacCaM

https://lesson.edu.ru/04/10
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IIpupoaHbIe HCTOYHUKHU
YII€BOJOPOJOB:
IIPUPOJIHBIN ra3 u

bu6mmoreka [{OK

14 MOTTYTHBIE HEPTSIHBIE https://lesson.edu.ru/04/10
ra3bl, He()Th ¥ TIPOJTYKTHI
e€ mepepaboTKn
[IpupoHbIE HCTOYHHUKHU
YTJIEBOJIOPOJIOB:

15 MIPUPOIHBIN ra3 u bubnuorexa [JOK
MONyTHBIE HE(PTAHbIE https://lesson.edu.ru/04/10
ra3bl, He()Th ¥ TIPOTYKTHI
e€ mepepaboTKu

16 KonTponsHas pabora no bubnuoreka [JOK
pazaeny «YTIeBOAOPOIbI» https://lesson.edu.ru/04/10
[IpenenvHbie

17 OJHOAQTOMHBIE CITUPTHI: bu6mmoreka [IOK
METaHOJ U 3TAHOJI. https://lesson.edu.ru/04/10
Bonopoanas cBs3b
MHOroaToMHbIE CITUPTHI:

18 STUJICHTJIUKOJIb U bubmorexa HOK

https://lesson.edu.ru/04/10
TJTUIEPUH
®deHout: cTpoeHUE

19 MOJIEKYJbI, GU3NYECKUE U bubnuorexa [IOK
XHMHUYECKHE CBOMCTBA, https://lesson.edu.ru/04/10
MIPUMEHCHHE
ATTbACTHEL bubmuoreka [JOK

20 dbopmanpaerua u

alcTaabACTU . AI_ICTOH

https://lesson.edu.ru/04/10
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OaHOOCHOBHBIE
npeaenbHbie KapOOHOBBIE

bubnuoreka [IOK

21 KHMCJIOTBI: MypaBbUHAs U https://lesson.edu.ru/04/10
YKCYyCHas
[IpakTtuyeckas padora Ne
22 2.p«CBOI710TBa pI;CTBopa Bubmuotexa LIOK
. https://lesson.edu.ru/04/10
YKCYCHOM KHUCITIOTBI»
CreapuHoBas ¥ OJICHHOBAs
93 KHCJIOTBI, KaK bu6mmoreka [{OK
MPEICTAaBUTETN BBICIIINX https://lesson.edu.ru/04/10
KapOOHOBBIX KHUCJIOT
MpbL1a Kak COJIA BBICIITAX
24 KapOOHOBBIX KUCIIOT, UX Bubamorexa [IOK
. https://lesson.edu.ru/04/10
MoloI1ee eiicTBre
CrnoxHbIe 3(DUPBI KaKk
MIPOU3BOJIHBIE
25 KapOOHOBBIX KHCIIOT. bubmorexa OK
https://lesson.edu.ru/04/10
I'unponus cioxKHBIX
a¢upoB
Kupsl: runponns,
26 MPUMEHECHHE, bubnuorexa [JOK
OunoJsiornyecKas pojb https://lesson.edu.ru/04/10
KUPOB
YrneBompl: cOCTaB,
Kiaccuukanus.
97 BaskHeilie bubmuoreka [JOK

MIPEICTAaBUTENHN: TIIHOKO03a,
¢bpykTO3a, caxapo3a

https://lesson.edu.ru/04/10
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Kpaxman u nemntonosa

28 KaK IPUPOJIHBIE bubmorexa [TOK
https://lesson.edu.ru/04/10
MOJIMMEPHI
KonTtponsHas pabora o
aznen
29 iKchzponconepmamHe bubamorexa LHOK
https://lesson.edu.ru/04/10
OpraHuYeCcKue
COCTMHCHUSY
30 AMUVHBI: METHUJIAMHUH U bu6mmoreka [{OK
AHWINH https://lesson.edu.ru/04/10
AMHPHOKHCIOTBI KaK
ampoTepHbIe
31 OpraHvyecKue bubnuoreka [IOK
COCAMHEHMS, UX https://lesson.edu.ru/04/10
OMOJIOTUYECKOE 3HAUCHHUE.
TlenTnanl
benku xkak mpupoiHbIe
32 BBICOKOMOJICKYJISIPHBIE bubmorexa HOK
https://lesson.edu.ru/04/10
COCTMHCHUS
OCHOBHBIE TIOHATHS
33 XUMHH bubnuoreka [[OK
BBICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru/04/10
COEUHEHNN
OCHOBHBIE METOJIbI
34 CHHTE3a bubmuoreka [JOK
BBICOKOMOJIEKYJIIPHBIX https://lesson.edu.ru/04/10
COEIMHECHUH.
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsl pecypest

1 XUMUYECKUH dJIeMEHT. ATOM. 1 0 0 bubmmoreka [{OK
DneKTpoHHass KOHPUTypalusi aTOMOB https://lesson.edu.ru/04/11
[Tepuonnueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHUIECKUX

2 snemenToB JI. 1. MenaeneeBa, ux 1 0 0 bubmorera [IOK

. . https://lesson.edu.ru/04/11

CBSI3b C COBPEMEHHOM Teopueit
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX

3 COCJIMHEHUH 10 TpyMHIaM U Iepruoaam. 1 0 0 bubnuoreka [JOK
3HayeHue MEPUOIUYECKOTO 3aKOHA 1 https://lesson.edu.ru/04/11
CHUCTEMBbI XUMHUYECKUX deMeHToB JI.1.
MenzeneeBa B pa3BUTUN HAYKU
Crpoenue BemecTBa. XUMHUUYECKAst

4 CBSI3b, €€ BUJIbI; MEXaHU3MBbI 1 0 0 bu6mmoreka [JOK
00pazoBaHUs KOBAJICHTHOM CBSI3H. https://lesson.edu.ru/04/11
Bonoponnas cBsizb
BanenTtHoCTb.

5 OneKTpoOTpULATENBHOCTh. CTENEHb 1 0 0 bubnuoreka [IOK

okucineHus. BemectBa MOJICKYJIAPHOT' O
1 HCMOJICKYIISIPHOTO CTPOCHUA

https://lesson.edu.ru/04/11
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Ilonstue o AUCTICPCHBIX CUCTEMAX.

bubmuoreka [JOK

6 HctuHHbBIC U KOJIOUHBIE PACTBOPBIL.
P p https://lesson.edu.ru/04/11
MaccoBast 1015 BELIECTBa B pacTBOPE
Knaccugukanus 1 HOMEHKIaTypa
7 HEOPraHUYECKUX COCANHEHUN. bubnuorexa [JOK
I'eHeTnueckas CBs3b HEOPraHUYECKUX https://lesson.edu.ru/04/11
BEIIIECTB, PA3JINYHBIX KJIACCOB
Knaccudukanust XaMuueckux peakiuii
B HEOPTaHMYECKOW U OPraHUYECKON
8 XUMUU. 3aKOH COXPAHEHHUS MaCChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://lesson.edu.ru/04/11
MIPEBPAIIECHUS SHEPTHH TIPH
XUMHYECKHAX PEAKIIHSIX
9 Cxkopocts peakuun. OOpaTuMbie bubnuoreka [JOK
peakuyru. XUMUYECKOE PABHOBECUE https://lesson.edu.ru/04/11
[Ipaktrueckas padota Ne 1. «Bnusiaue
10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa OK
p . p p https://lesson.edu.ru/04/11
XUMHUYECKOHN peakinm»
DNEeKTPOIUTHYECKAs TUCCOLUAIUSL.
[TonsiTHE O BOJIOPOAHOM HOKa3aTele
bu6mmoreka [JOK
11 (pH) pactBopa. Peakunu HOHHOTO
https://lesson.edu.ru/04/11
oOMeHa. ['uaposin3 opraHu4ecKux u
HEOPraHMYECKUX BEILEeCTB
OKHCIUTENEHO-BOCCTAHOBUTEILHBIC
bubmuoreka [JOK
12 peakuuu. [ToHsTHE 00 2IIEKTpOIHM3E
N https://lesson.edu.ru/04/11
pacIiaBoB U PacCTBOPOB COJIEH
13 KonTtponpHas pabota no pazaeny bubnuoreka [IOK

«TeOpeTI/ILIeCKI/IC OCHOBBI XUMHUH

https://lesson.edu.ru/04/11
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Mertamipl, UX MOJIOKCHUE B
[Tepuoaunueckoil cucreMe XUMHUECKUX
anemeHToB J[. . MeneneeBa u

bub6mmoreka [{OK

14
OCOOCHHOCTH CTPOCHHS aTOMOB. https://lesson.edu.ru/04/11
OO0mue dpuznyecKkue CBOMCTBA
METAJIOB
CruaBbl METAJIJIOB.
15 DNEKTPOXUMHUECKUN Psiji HANlPSDKEHUN brbmmorexa [TOK
https://lesson.edu.ru/04/11
METAIIOB
XUMHYeCKHe CBOMCTBA BaXKHEHIITNX
16 METAJUTOB (HATPHH, KaJINH, KaIbIAN bubmmorexa HOK
y P, ’ . https://lesson.edu.ru/04/11
MarHui, aJlOMUHUIN) 1 UX COCTMHECHUI
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U bubmuorexa [JOK
HUX COEIUHEHUI https://lesson.edu.ru/04/11
18 XuMHYecKrue CBOMCTBA IIMHKA, JKele3a bubmuorexa [JOK
U UX COeIUHEHUN https://lesson.edu.ru/04/11
[IpakTrueckas padota Ne 2. "Pemienne
bu6mmoreka [JOK
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" https://lesson.edu.ru/04/11
«MeTaisn)
HemeTtamnel, X I0JI0KEHHE B
20 [Tepuoanueckoit cucreMe XMMUYECKUX bu6mmoreka [IOK
snemenToB . . Menneneera u https://lesson.edu.ru/04/11
0COOEHHOCTH CTPOCHHUS aTOMOB
dusnueckue cBOICTBA HEMETAILIOB.
91 ANOTpomnus HEMETAUIOB (Ha IpuUMepe bubnunoreka [JOK

KHCTIopoa, cepsbl, pochopa u
yriaepojaa)

https://lesson.edu.ru/04/11
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29 XHUMHUYECKHEe CBOMCTBA IraJIOTCHOB, bubmuoreka [JOK
Cephl U UX COCTMHEHUI https://lesson.edu.ru/04/11

93 XUMHYECKUE CBOMCTBA a30Ta, (pocodpa bubnuorexa [JOK
U UX COCIMHEHUU https://lesson.edu.ru/04/11

24 XUMHYECKUE CBOMCTBA yIriepo/a, bubnuorexa [JOK
KPEMHHMS U UX COCAUHEHUN https://lesson.edu.ru/04/11

o5 [IpuMeHeHne Ba)XKHENIIUX HEMETAIOB bubnnorexa [JOK
U UX COCIMHEHUU https://lesson.edu.ru/04/11
O06o01enre U cucTeMaTu3alus 3HaHU

26 mo Teme «HemeTamnsly. Beruncnenus bu6moreka [IOK
M0 YPaBHEHUSM XUMHUYECKUX PEaKIIHil https://lesson.edu.ru/04/11
Y TEPMOXUMHYECKUE PACIETHI
[IpakTueckas padota Ne 3. «Pemenue

bu6moreka [IOK

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME

" " https://lesson.edu.ru/04/11
Hemeramns"»

28 KonTtponsHas padoTa o remam bubnuoreka [IOK
«Metamby n «Hemeraib» https://lesson.edu.ru/04/11
Heopranunueckue u oprannyeckue

bu6mmoreka [JOK
29 KHCJIOTHI. Heopranudeckue u
https://lesson.edu.ru/04/11
OpraHHYecKre OCHOBAHUS
AmboTepHbIe HEOpraHU4eCKHUe U

30 OpraHUYECKUEe COCTMHEHHUSI. bubnunoreka [JOK
['enernueckas CBsi3b HEOPraHUYECKUX U https://lesson.edu.ru/04/11
OpPraHHYECKUX BEILIECTB
Ponp xumun B o0ecrieueHUn

31 9KOJIOTUYECKOU, JHEPreTUYECKON U bubnunoreka [JOK

MHUILEBOM 6C3OHaCHOCTI/I, pa3sBUTHU
MCIHUIMHBI

https://lesson.edu.ru/04/11
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[IpencraBnenus 06 oOMMX HAYIHBIX

32 MPUHIMIAX TPOMBILIUIEHHOTO 1 Bubmorexa HOK
R ——— https://lesson.edu.ru/04/11
33 UYenoBek B MUPE BEILIECTB U 1 bubnuorexa [JOK
MaTepuasoB https://lesson.edu.ru/04/11
bub6mmorexa [{OK
34 XHMHS H 370pOBBE HENOBeKa 1 https://lesson.edu.ru/04/11
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus. 10 kmacc: yueOHUK Jutst 001eo0pa3oBart. opranu3saiuii: 6a3osiit yposers/ O. C.
lNabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 4-eusn., crep. — M.: [IpocBemenne, 2022. —
128 c. : mi

o » Xumus. 11 kinace: yueOHUK 17151 0011e00pa3oBat. opranusanuii: 6a30Beiii yposern/ O. C.
lNadpuensu, . I'. Octpoymos, C. A. CnaakoB. — 4-eusn., crep. — M.: [IpocBemenune, 2022. —

127 c. : ui.

METOANYECKHUE MATEPHUAJIBI JJIAA YUYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaudeckoe mocoome — 6a30BbIid ypOBEHB» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensa, U.I.OctpoymoB, «OO011as XuMusi B TeCTax, 3a7adax, ynpakHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xinacc: KoHTposbHbBIE 1
MPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, ['.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kHUTa 11151
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kHuTra 115
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemetos, N.I".OcTtpoymoBa «3agaun Mo XMMHUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021ro.

7. B.I'. lenucoBa «Xumus 11 kimacc noypounsie mwiansl mo yueouuky O.C.I'abpuensina,
I".I".JIeicoBoii» - Bonrorpaay Yuurens 2018ro.

8. M.A.Psa6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumun 11 kiaace», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuenss, N.I".ocTpoyMOB « XMMHYECKHI SKCIIEPUMEHT B 1IKoJe 11 kmacey; - M.:
Hpoda. —2019 ron.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6nuoreka [JOK
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11

http://www.chemnet.ru I'azera «Xumush» u callT uis yuurens «5 uny Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnekuust LIOP: [IpenmerHas komnekuus «XuMHsD



http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komteknust Poccuiickoro o01eo0pa3oBaTeibHOrO IopTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickast onuMiiaa NIKOJIbHUKOB MO XUMHU
http://chem.rusolymp.ru Opranuyeckas XuMusi: dJICKTPOHHBINA YICOHUK ISl CPETHEH TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA YIeOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUIEHK: XUMUS

http://www.chemistry.ru JlucraHiinoHHas OJIMMITHA/IA 10 XUMHUH: TEICKOMMYHHKAIIHOHHBIN
00pa3oBaTebHBINA TPOEKT
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