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HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMuM Ha ypOBHE CpeaHEro olmiero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii deneparymy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (eaepasibHOM 00pa3oBaTENbHON MPOrpaMMBbl CPEIHEro
obmero ob6pazoBanus (POII COO), mpencraBneHHsix B DenepaibHOM TrocynapCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom Konuenmuu mpernonaBaHusl yaeOHOTO IpeaMera
«Xumus» B 00pa3zoBarenbHbIX opranu3anusx Poccutickoit @enepanuu, pean3yronnx OCHOBHbIC
oOpa3oBaTesbHbIE IPOTPAMMBI, 1 OCHOBHBIX IMOJIOKEHHH «CTpaTeruul pa3BUTUSI BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuo 1o 2025 roga» (Pacnopsbxenue [IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOIX0/IOB K pa3pabOTKe MPOTPaMMBI 10 XUMHUH, K OTIPEICTICHUI0 OOl CTpaTeTuu
00y4eHHs, BOCIIMTAHHUS U PAa3BUTHUSI O0YJAIOUINXCS CPEACTBAMH YUIEOHOTO TpeaMeTa «XUMHUD)
g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KOHIeNTyalnbHbIe nosnoxenus PI'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LEJIEH, COJIepKaHus, pe3yIbTaTOB 00y4YeHUs U TPEOOBAHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe oOpa3oBaHME, TIIOJIydaeMO€ BBIIYCKHMKaMH  0011eo0pa3oBaTeabHOM
OpraHM3aliM, SBISETCS HEOTHEMJIEMOM 4YacTbi0 HX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONINM 3TallOM pealii3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[IEHHOCTEH, TPUCYIIMX IIEJIOCTHOH CHCTEME XHMHUYECKOro 0Opa3oBaHUs. OTH IIEHHOCTHU
KacaroTcsl IMO3HaHWsI 3aKOHOB TPUPOJBI, (GOPMUPOBAHUS MHUPOBO33PEHUS M OOMIEH KYIbTYpHI
YeJI0BEKa, a TAK)Ke IKOJIOTUYECKH 000CHOBAaHHOTO OTHOILLEHUS K CBOEMY 3/10POBbIO U IIPUPOTHON
cpene. Peanusyercss xuMuueckoe 0oOpa3oBaHWE OOy4YaIOIMIUXCS HA YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus CpeAcTBaMU y4eOHOTro MpeaMeTa «XUMUs», COIepKAHUE U TOCTPOEHHE KOTOPOTO
OINpeNieNieHbl B MpOrpaMMe N0 XUMHM C Yy4€TOM CHEHM(PUKM HAyKd XUMHH, €€ 3HaueHHs B
MO3HAHUU MPUPOJBI U B MaTEPHAIBLHON KU3HM OOLIECTBA, a TaKke C y4€TOM OOLIUX Lesed u
IPUHLUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpEIHEro OoOIIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0coOyI0 pojib B COBPEMEHHOM
LUBUIM3ALMY, B CO3/IaHUM HOBOM 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCUT CBOHM BKJaJ B
(dbopMupoBaHHE PALMOHATIBHOIO HAYYHOTO MBIIIIEHHSI, B CO3/IaHHE LIEJIOCTHOTO IPECTaBICHUS
00 OKpy’KarolleM MHUpe KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKA, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MUPA, OCO3HAHMSI B3aUMOCBSI3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoeiiCcTBYs ¢ IPYTUMU €CTECTBEHHBIMHM HAyKaMH, XMMHUSI CTaJla HEOThEMJIEMOM
YacThI0O MUPOBOU KyJbTYpPbI, HEOOXOAMMBIM YCIOBHEM YCHELIHOTO TPyAa M >KU3HHM KaxJ0ro
yineHa oOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka cO3MJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HalpaBjl€HAa Ha pELIeHHE IJI0OANbHBIX MpoOJieM YCTOWYMBOIO Ppa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, SHEPreTUYECKOM, MUILIEBOM, 3KOJIOTHYECKOI 6€3011aCHOCTH M OXPaHbl
310pPOBBI.

B cooTtBercTBHM ¢ OOmIMMM LENSIMHU U NPUHLIMIAMH CpeIHEero oouiero odpa3oBaHus
conepxanue npeamera «Xumus» (10—11 kiacesl, 6a30BbIi ypOBEHb N3YyYEHHSI) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJTOTOBKY OOYYarOIIMXCs, HEOOXOAUMYIO MM JUIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIHEIIHOTO BKJIIOUEHHsS B JKU3Hb COLMYyMa,
MIPOJ0JKEHHUsI 00pa30BaHMs B PA3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsiomuMu  npeaMera «XUMHA» ABISAIOTCS 0a3oBble Kypchl — «Opranudeckas
XuMus» 1 «O01Ias 1 HeopraHW4YecKas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHs KOTOPBIX
SBJISIFOTCS] OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAaHUM 110 HEOPTaHUYECKON XMMHUU (C BKIIOYEHUEM
3HaHUH U3 O0ILIel XUMHUM) U OpraHudeckoi Xxumuu. opMHUpOBaHHE JAHHON CUCTEMBbl 3HAHHH
IpU M3YYEHUH IpeaMeTa oOecredrBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxkanus KypcoB — «Opranudeckas xumus» U «OO0IIas u HeopraHudeckast
XUMHS» CPOPMUPOBAHA B IIPOTpaMMe 10 XMMUU Ha OCHOBE CHCTEMHOIO TOJX0Ja K M3yYCHHUIO
y4eOHOro MaTepuana U OOYCIOBJICHA HCTOPUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETHUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpuBalOTCs Ha YPOBHE KJIACCMUECKOM TEOPUM CTPOCHHSI OPraHMYECKUX COCAMHEHUH, a
TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX M DIIEKTPOHHBIX MPEIACTABICHUN O CTPOCHHUH BEIIECCTB.
Cenennsi 00 M3y4aeMbIX B Kypce BEIIECTBaxX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJOB 0O
CIIOHBIX OMOJIOTUYECKH aKTUBHBIX COCAMHCHHU. B Kypce OpraHMYecKOW XWMHH TIOTYYar0T
pa3BuTHEe CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEpBOHAYATHHBIC
MIPEJICTABJICHHS O XUMHUYECKOM CBS3H, KJIACCU(DUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Ton HOBBIM yriom 3peHHs B MpeaMere «Xumwus» 0a30BOTO YPOBHSI pacCMaTPHBAECTCS
W3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsA TEOPETUUYECKUN MaTepual Hu
(hakTOJIOTHYECKHE CBEACHUS O BEIIECTBAX M XMMHMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHuvyeckass XUMHUs OOYUJAIOIIUMCS MPEJOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYEHHE TEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIIUH,
IyO)Ke TOHSTh HCTOPUYECKOE M3MEHEHHE (YHKIMA 3TOr0 3aKOHa — OT oOoOmaromei 10
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHHMI O BaXKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOEHUHU, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE O XUMUUYECKUX PEaKIIUIX, UX CYITHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsAercs B Kypcax 10 wm 11 KimaccoB naieMeHTaMu  COAEPKAHUS, HWMEIOIUMU
KYJIbTYPOJOTHYECKHM M TPUKIATHOW XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IOHHMaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIbHOM M
MPAKTUYECKON AESITEeTbHOCTH YeJOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K IPOLECCY
TBOpUYECTBA B 00JIACTH TEOPHH M MPAKTUYECKUX MPHIIOKEHUH XMUMHH, TIOMOTAIOT BBIITYCKHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh WH(OPMALIMIO Y MPUMEHATH €€ Al MOTOJIHEHHs 3HAHU, pelIeHUs
MHTEJUIEKTYAJIbHBIX U 3KCIEPUMEHTAIbHBIX MCCIIEIOBATEIbCKUX 3a7a4. B nenom coaepxanue
y4eOHOTro mpeamMeTa «XUMHUS» JAaHHOTO YPOBHS M3Y4€HHUs OPUEHTHPOBAHO HA POPMHUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHYECKOM OCHOBBI JJIsi MOHUMaHUs GUIOCOPCKUX HIIeH, TaKUX Kak:
MaTepHUaIbHOE €AMHCTBO HEOPTaHHMUECKOTO U OPraHU4EeCKOro MHpa, 00YCIIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, ITI03HABAEMOCTb IIPUPOIHBIX SIBJICHUI MYTEM SKCIIEPUMEHTA
U pElIeHUs MPOTUBOPEUMH MEXAy HOBBIMU (DakTaMu U TEOPETUUYECKHUMH MPENOChUIKAMH,
OCO3HAHHE POJIU XMMHUU B PEHICHUH 3KOJOTHYECKHX MPOoOJeM, a Takxke MmpolieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B nuiane penienus 3a1a4 BOCIUTAHUSA, PA3BUTHS U COLUANTM3AINH 00YYarOIIUXCS IPUHSTHIS
MpOrpaMMON MO XUMHUH MOAXOJAbl K ONPEAENCHUIO COJEPKAHHMS M MOCTPOCHUS IpeaMeTra
MpeaycMaTpuBaoT (popMHpOBaHHE YHHBEPCAIbHBIX Y4€OHBIX ACUCTBUIA, MMEIOMIMX 0a30BOE
3HaUEHWE I Pa3IUYHBIX BHJOB JEATEIBHOCTH: pEIIECHHS NpoOiieM, MOWCKa, aHanu3a |
o0paboTku wuHpOpMAIMKU, HEOOXOMUMBIX Ui TPUOOPETEHUS OMbITa NPAKTHUYECKOH U
HCCIIEA0BATENbCKOM IE€ATEIbHOCTH, 3aHUMAIOIIE BAXKHOE MECTO B TO3HAHUU XHMUHU.

B nmpakTtuke nmpenogaBaHus XMMUU Kak Ha YpPOBHE OCHOBHOTO 0O0IIeT0 00pa3oBaHus, TaK U
Ha YpPOBHE CpEHET0 00I1Iero 00pa3oBaHusl, MPU ONPEIEIEHUHN COJePKATEIbHON XapaKTepUCTUKN
Leneld M3ydyeHus NpelIMeTa HalpaBJICHUEM NEPBOCTENEHHOW 3HAUYMMOCTH TPATULMOHHO
npu3Haércss  (GOPMUPOBAHHWE OCHOB XUMHUYECKOM HAayKH Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOW MEATEbHOCTH YEeJOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOM KylbTypbhl. C METOAMYECKOW TOUKHM 3pEHUs TaKOM MOJXOJ K OMNPENEICHUIO Iesen
M3Yy4YEeHUs MPEeAMETA SBIISIETCA BIOJHE ONPABIAHHBIM.

CornacHo JTaHHOW TOYKE 3pPEHHS TJIABHBIMHM LIENISIMU HU3y4YEHUs MpeameTa «XUMHsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



(dhopMHpOBAaHUE CHUCTEMBl XHMHYECKUX 3HAHUHN KaK Ba)XKHEWIIEH COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KITFOYEBBIC MOHATHS, (yHIaMEHTaIbHBIC
3aKOHBI U TEOPUU XUMUH, OCBOCHUE 131K HAYKH, YCBOCHHE U IOHUMAHUE CYIITHOCTH JOCTYITHBIX
00001IeHNT MUPOBO33PEHYECKOTO XapaKkTepa, O3HAKOMIIEHHE C HCTOPHEH WX pPa3BUTUS U
CTaHOBJICHUS;

dbopMHpOBaHHE W Pa3BUTHE IMPEJACTABICHUM O HAYYHBIX METOJAX IO3HAHUS BEIICCTB U
XUMHYECKUX PEAKINi, HEOOXOJUMBIX IS MPHOOPETCHHSI YMEHUH OPHEHTHUPOBATHCS B MHPE
BEIIECTB ¥ XUMUYECKHX SIBJICHUN, UMEIOLIUX MECTO B IPUPO/IE, B MPAKTUICCKOM M TIOBCETHEBHOM
KU3HH;

pa3BUTHE YMEHUW W CIIOCOOOB NIESATEIBHOCTH, CBS3aHHBIX C HAOIIOJACHUEM U OOBSICHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJI0IEHUEM MPaBUIT 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkatenibHas XapakTepUCTUKA TeJIel U 3a7a4d U3ydeHUs IpeaMeTa B
MPOrpaMMe 10 XUMHUH YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMU MTPHOPHUTETAMHU
B CHUCTEME cpeaHero oo1ero oopazoBanus. Cero Hs B MPENo aBaHUU XMMUHU B OOJIBIIEH CTENEHN
oTIa€TCs MPEANMOYTCHHE TPAKTHYSCKON KOMIIOHEHTE COJIep KaHus 00yUeHUs, OpUESHTHPOBAHHON
Ha TOJIrOTOBKY BBITYCKHHMKa 00I1€00pa3oBaTelbHON OpraHu3alliy, BIIAJICIONIEr0 HE HaOOpoM
3HaHWHA, a (YHKIHOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMCHHSMH aKTHBHOTO
TIOJTyYEHUS 3HAHUW U IIPUMEHEHUS UX B PCATbHOM KU3HHU TS PEIICHUS IPAKTHUSCKUX 3a/1ad.

B cBS3M ¢ 3THM TpH U3yY4EHUH TMpeAMeTa «XUMHUS» JOMHHHPYIOIMeEe 3HAYCHHE
MIPHOOPETAIOT TaKUeE TSN U 3a/1a49H, KaK:

amanranus  oOyJarommxcs K  YCIOBHSAM  JIMHAMUYHO  Pa3BHBAIOIICTOCS  MHpa,
(dbopMHUpOBaHHE MHTEUIEKTYaJIbHO pA3BUTON JIMYHOCTH, TOTOBOW K C€aMOOOpa3OBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPUHSATUIO TPAMOTHBIX pEHIEHHMH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmMupoBaHre y OOYyYaIOMIUXCS KIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHITUN),
MMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE JJISl PA3JIUYHbBIX BUIOB JIEATEIBHOCTH: PEIIeHUs MpoOieMm,
MOWCKa, aHaim3a W 00paboTku WHOpPMAIMK, HEOOXOIUMBIX I TPHOOPETCHHS OIBbITa
NEesITeIbHOCTH, KOTOpasi 3aHMMaeT Ba)XKHOE MECTO B IMO3HAHMM XHMMUH, a TAKXKe JJIs OL[EHKHU C
MO3UIUHI SKOJIOTHYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX IIPOLIECCOB
Ha OpraHM3M 4YeJIOBEeKa U MPUPOIHYIO CPELY;

pa3BUTHE NO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOyuaronuxcs: CHOCOOHOCTH CaMOCTOATENbHO NPUOOpEeTaTh HOBbIE 3HAHMS MO XUMHHU B
COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTAMH, UCIOIH30BaTh COBpEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU JIJIs IOMCKA U aHalln3a y4eOHON M Hay4YHO-NIOMYIsIpHOM HH(DOPMALIUYA XUMHUYECKOTO
COJIepKaHNUS;

(hopMHpOBaHKE U PA3BUTHE Y 0OYUAIOMIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HaOMIOIATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCITUTaHHE y OOydJaroImuXcs YOSKIEHHOCTH B TYMAaHHCTUYECKOW HAaINpaBICHHOCTH
XUMHH, €€ BaXHOW pONMM B  pEHIEHMHd TIJ00AlbHBIX MpPOONeM  pPalruOHAIBLHOTO
MIPUPO/IOTONF30BAHMUS, TOMOJHEHUSI YHEPTeTUYECKHX PECypCOB U COXpPaHEHHS MPUPOIHOTO
paBHOBECHS, OCO3HAaHUS HEOOXOJWMOCTH OEpEeKHOTO OTHOUIEHUS K TPUPOJE U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHUS OMbITa UCTIOIH30BAHUS MMOTYUYCHHBIX 3HAHUN AT TIPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B ydeOHOM Tu1aHe cpenHero oOmiero o0pa3oBaHus MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHBIE MPEAMETHI.

OO1ee 9MCIO 4acoB, OTBEAEHHBIX I U3YYCHUS XUMUU, HA 0A30BOM YPOBHE CPEIHETO
obmiero obpazoBanusi, coctapiseT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henenio), B 11 ximacce
— 34 gaca (1 gac B HezIeTIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOM XUMHH

[Ipenmer oprannyeckoil XMMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYEHUE B MOJIY4YEHUU
HOBBIX BEILIECTB U MaTeprasioB. Teopus CTpOEHUS OpraHuveckux coequHennii A. M. byrneposa,
e¢ ocHOBHbIE MoJOKeHHUA. CTPyKTypHBIE (GOPMYIIBI OpPraHUYECKUX BemecTB. ['omomorus,
n3oMepusi. XUMHUYEcKas CBS3b B OPraHU4YECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccudukanuyu oprannyeckux Bemects. HomeHknarypa oprannyeckux
COeMHEHUI (cucreMaTuyeckas) M TpUBHUAJIbHBIE Ha3BaHUS BaXXHEHIINMX MpeicTaBUTENEH
KJIACCOB OPraHNYEeCKUX BELIECTB.

DKcrepuMEHTANIbHbIE METO/Ibl U3YyUEHUsI BEIIECTB M MX MPEBpAllleHUI: 03HAaKOMJIEHUE C
oOpa3laMu OpraHM4ecKHX BEIECTB M MaTepuajiaMH Ha UX OCHOBE, MOJEIHMPOBAHUE MOJIEKYJ
OpraHMYeCKHUX BelIecTB, HaOJIIOJACHHE M OINUCaHUEe JEMOHCTPALMOHHBIX OIBITOB 110
MIPEBPALEHUIO OPraHUYECKUX BEILIECTB TP HAarpeBaHuu (IJ1aBjaeHue, 0OyriIuBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOECHHME, I'OMOJIOTMYECKHHA psAA. MeTaH W 3TaH — MpocCTednIne
MPE/ICTAaBUTENN aJKAaHOB: (U3UYECKHE W XHMHMYECKHE CBOMCTBAa (peakuMM 3aMelIeHUs U
rOpeHUs ), HaX0XkK/IeHUE B IPUPO/IE, MOTyYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAll. DTUJIIEH U MPONUIEH — MPOCTEUIIINE
MPE/ICTABUTENIN AJIKEHOB: (PU3WYECKHEe U XUMHYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIIEHUS U TIOJMMEPHU3ALIUN), TOTy4eHUE U TIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m MetunOyragueH-1,3: crpoeHne, BaXHEHITHE XUMHUYCCKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psl. ANeTuieH -—
MIPOCTENIINI TPEACTaBUTENh AIKMHOB: COCTaB, CTPOEHUE, PU3NYECKIe 1 XUMUYECKUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIUN, TOPEHUS), IOTYYeHE U IPUMEHEHHE.

Apenbl. benszoin: cocraB, crpoeHue, (pu3MUecKHMe UM XUMHUYECKHE CBOICTBa (peakiuuu
raJIOTEHUPOBAHUS U HUTPOBAHUS), MOJY4YEHHE U TNpPUMEHEeHHe. 10myon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceoUcmea (Peakyuu 2ai02eHUpo8aHus U HUMpOBaHuUs), noiydexue u
npumenenue. TOKCMUHOCTh apeHOB. ['eHeTHueckass CBs3b MEXAy YIJIE€BOJOPOJAMH,
MIPUHAUISKALMMH K pa3IMYHbIM KJlaccam.

[IpupoanHbie UCTOYHUKHU YrAeBOAOPOAOB. [IpupoaHblil Ta3 U NonyTHble HEDTSIHBIE ra3bl.
Hedbts u e€ mpoucxoxaenue. CrocoObl mnepepabOTKM HeDTH: MEpPEroHKa, KPEKUHT
(Tepmuyeckuii, kKaTanuTuueckuit), nuponus. [poaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKThI €r0 NepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METObI U3YUEHHsI BEIIECTB M MX NPEBPALLEHUI: 03HAKOMIIEHUE C
oOpa3iaMu njaacTMacc, KayduykoB U pe3uHsl, Kowiekiuu «HedTb» n «Yromnby», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX, MPOBEAECHUE MNPAKTHUYECKOW paboThl:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHUIO XHUMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA MJIM MTPOAYKTA PEaKIUH MO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
13 UCXOJIHBIX BEIIECTB UM NMPOIYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiHHEHUs!

IIpenenpHble OJHOATOMHBIE CHHMPTHI. METaHON M 3TaHOJN: CTPOCHME, (HU3HUECKUE WU
XMMUYECKHUE CBOMCTBA (peakiMM C aKTMBHBIMH MeETaJUlaMH, TaJIOT€HOBOJOPOJAaMH, TOPEHHUE),




IpuMeHeHne. Bo1opoiHble CBSA3M MEXIY MOJIEKYJIaMU CIUPTOB. [leiicTBE MeTaHOIa U 3TaHOIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHBI€ CHUPTHI. JTHIEHTJHMKOIb W TIHLEPUH: CTpOeHHE, (HU3MUECKUEe U
XMMHMUYECKUE CBOICTBA (B3aMMOJEICTBHUE CO LIEIIOUHBIMU METAJUIaMU, KAUECTBEHHAsI PEAKIUs HA
MHOTOaTOMHBIE CHUPTHI). JlelicTBMe Ha oOpraHu3M 4yenoBeka. llpumeHeHue raunepuHa u
STUJICHTJIUKOJIS.

@DeHoJI: CTPOSHHE MOJIEKYJIBI, (PU3NYECKHUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHOIa.
[Ipumenenue denoua.

Anbrerunpl U Kemouwvl. DopManbAErH], aleTalbJerua: CTpOoeHue, (Qu3NuecKue u
XMMUYECKHE CBOWCTBA (PEaKIHMW OKHUCICHHS M BOCCTAHOBIICHHS, KAa4eCTBEHHBIC PEAKIIHH),
MOJIy4Y€HUE U PUMEHEHHE.

OaHOOCHOBHBIE Mpe/eNibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHasl U YKCYCHasi KUCIIOTBHI:
CTpoeHue, (pu3nueckre U XMMHUYECKUE CBOKMCTBA (CBOMCTBA, 00IIME AJIs KJlacca KUCIIOT, PeaKius
sTrepuduKanun), noiaydeHue U npumeHeHue. CTeapuHOBas U OJIEMHOBAs KHCIOTHI Kak
MIPEJICTAaBUTENIH BBICIIUX KAPOOHOBBIX KUCIOT. MbIIa KaK COJIH BBICITUX KAPOOHOBBIX KHCIIOT, UX
MOIOIIIEE JENUCTBHE.

CrnosxHble 3QUpbl KaKk MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. [ MAPOIIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IppuMeHnenne xxupoB. buonorudeckas pojp KUPOB.

VYrieBoapl: cocTaB, KilacCu(pUKanus yriieBo10B (MOHO-, TU- U MOJUcaxapusl). [ moko3a —
MPOCTEHINI MOHOCAXapHa: OCOOCHHOCTH CTPOEHUS MOJICKYNbl, (U3UYECKUE M XUMHUUYECKUE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcunom memu(ll), okucieHue amMMmHauHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIIeHHME, OpOXKEHHME TIIFOKO3bl), HAxXOXJEHHWE B MPUPOJE,
pUMeHeHue, ouonoruueckas poib. otocunte3. Opykro3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemniosnosa kak npupoHbie noauMepsl. CTpoeHne Kpaxmana U LEeJUTIONI03bI.
duznyeckre U XMMUYECKHE CBOMCTBA Kpaxmaina (THIpoJIu3, KaYeCTBEHHAs PEaKIUs C HOJ0M).

DKCIepUMEHTAIbHBIE METOJbl M3y4YeHMsI BEIIEeCTB M HX MpPEBpallleHuil: MpOBEACHUE,
HaOIO/IeHNEe M OINHMCAHHWE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHE CIHPTOB, KaueCTBEHHbBIE
peakIuy OJHOATOMHBIX CIUPTOB (OKHCIeHHE dSTaHosia okcuaoMm Menu(ll)), MHOrOaTOMHBIX
CUpTOB (B3auMojeiicTBUe TimnepuHa ¢ rugpokcuaom menu(ll)), ampaernmoB (oKuciaeHUe
aMMHaYHBIM pacTBOpoM okcua cepedpa(l) u rumpoxcuaom meau( 1), B3anmomericTBre kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOICTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agaun.

Bobrunicnenusi 1mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBa
HCXOHOTO BEIIECTBA HIIM MPOJIyKTa PeaKlUy M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WJIM MPOTYKTOB PEAKIUN).

A3oTcoepKale OpraHn4eckie COeAMHEHNUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHuuecKre coeAnHeHus. Ou3nuecKkue U XUMHUYEeCKHe
CBOMCTBAa aMHMHOKHCIOT (Ha TpuMepe TIIuiuHa). buonormdeckoe 3HaYeHHE AMHHOKUCIOT.
Ilenrtuabl.

benku kxak mpupoJHBIE BBICOKOMOJEKYISPHbIE coeAuHEeHUs. [lepBuuHas, BTOpUYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUIPOJIM3, JI€HATypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKH.

DKCTepUMEHTAIbHBIE METOJbI W3YYEHHUs BEIIEeCTB M MX MpEeBpalleHuii: HaONroJeHue U
OTHCAaHHE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OENKOB MPU HarpeBaHWU, I[BETHBIC
peaxiuu OeIKoB.

BricokomoJieKkyJIsipHbIe COeTMHEHH S

OCHOBHBIEC TIOHSTHUS XUMHUU BBICOKOMOJIEKYIISPHBIX COCIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHss MOJeKynspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJIEKYIISIPHBIX COSTMHEHUHN — MOJIMMEPHU3AIUs U MOJIUKOHICHCAIIHS.

DKCIepUMEHTAILHBIE METOJIbl U3YyYCHHS BEIIECTB M MX MPEBPAIllEHUI: 03HAKOMIICHHE C
oOpa3iaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAyTYKOB.



MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeaIMETHBIX CBSI3€l MPU M3y4eHUHM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 MCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHHA, TaKk M
MOHATHM, ABJISIOLIMXCSA CUCTEMHBIMU JIJIs1 OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmre ecTecTBEHHO-HAYYHBIC TOHATHS: SBICHHE, HAay4dyHBIH (aKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaJM3, CHHTE3, KJIACCH(PUKALUs, TEePHOJUIHOCTh, HAOIIOJCHUE, HW3MEPEHHUE,
9KCIEPUMEHT, MOJIETTUPOBAHUE.

®duznka: MaTepus, SHEPIUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, S3HEPT€TUUECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHUE BEUIECTBA, (PM3UUYCCKUE BEIWYMHBI U €IUHHIIBI
UX U3MEPEHUSI.

buonorus: xierka, opraHusM, Omocdepa, 0OMEH BEIIECTB B OpraHu3Me, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MIOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorus: NUIEBble MPOIYKThl, OCHOBBI PAallHOHAILHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MpenapaThl, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teoperudyeckne 0CHOBbI XMMHHU

XuMudeckuii asnemMeHT. ATtom. Sapo aroma, HW30TOMBI. OJEKTPOHHAas 000J0YKa.
DHepreTUyYecKre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, S-, P-, d- smementsr. OcobeHHOCTH
pacnpezeneHus: AIeKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHas KOHGUTYypalus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuomuueckas cucrema XuMuU4eckux snemeHtoB J[. U.
MenpneneeBa. CBs3p nepuoanyeckoro 3akoHa M Ilepumoanueckoil CHUCTEMBl XMMHUYECKHX
anementoB JI. 1. MeHnaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BEIIECTB
I10 TpyIaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHUMHUYecKass CBSI3b. BuIbl XMMHYECKON CBsI3M (KOBaJeHTHas
HEMoJIApHas W MOJIApHAas, MOHHAs, MEeTalyIMdeckas). MexaHu3Mbl 00Opa3oBaHMsl KOBAJIEHTHOM
XUMHUYECKOHN CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogopoaHast cBsa3b. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJIAPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHMs. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THIMbl KPUCTAUIMUECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB OT THIA
KPUCTAIUIMYECKON PEIIETKHU.

[Tonsarue o nucnepcHbIX cuctemax. ICTHHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBast 1o
BEILIECTBA B PacTBOPE.

Knaccudukanuss Heopranmyeckux coenuHeHuil. HomeHkiaTypa HeopraHu4ecKux
BellecTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKUX BEUIECTB, NPUHAMICKANIUX K PA3THUYHBIM
KJIacCcaM.

Xumuyeckas peakuus. Krnaccupukainus XUMHUYECKUX pEaKlUid B HEOPraHUUYECKOH H
OpraHMYEeCKOW XMMHH. 3aKOH COXPAHEHHUS MAaCChl BEILIECTB, 3aKOH COXPAHEHUs U MPEBpAICHUS
SHEPTrUU NMPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3iuuHbIX (PakTopoB. OOpaTUMbIE pEaKITHH.
Xumuyeckoe paBHOBecHe. DaKTOPHI, BIUSIONIMNE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

DnextponuTtnyueckas auccoruanus. CunbHble W cladble 37eKTpodauThl. Cpeaa BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIasA, HEUTpaIbHAas, IeJI0OUHAS.



OKHCIIUTENHEHO-BOCCTAHOBUTENIBHBIC PEAKIIUH.

DKCHepUMEHTAIbHbIE METOAbl M3YyUEHHUs BEIIECTB M WX IMPEBPAIICHUI: JIEMOHCTpaLUs
tabnun «[lepuommyeckas cucremMa xumudeckux snemeHToB JI. M. MennaeneeBa», M3ydeHUE
MOJENel KPUCTAJUIMYECKUX pPEIIéTOK, HAOIIOACHHE W OMHCaHWEe JAEMOHCTPAlMOHHBIX U
mabopaTOPHBIX OMBITOB (Pa3joKEHHE IEPOKCHAa BOJAOPOJAa B TMPUCYTCTBUU KaTaiam3aTopa,
ompeieJIeHue Cpeiibl paCTBOPOB BEILECTB C MOMOIIBI0 YHHBEPCAIBHOTO WHIMKATOPA, PEaKluu
HMOHHOrO OOMEHa), IPOBEACHUE MPAKTHUECKON padoThl «BnusHMe pa3inuuHbBIX (aKTOpOB HaA
CKOPOCTb XUMHUYECKON PEAKLIHW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHHMSIM XUMHUYECKUX PEAKIIUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hewmeranmnsr. [Tonosxenne nemeramios B [lepuoaudeckoil cucteMe XUMUYECKUX 2JIEMEHTOB
. . MenneneeBa U O0COOCHHOCTH CTpPOCHHSI aTroMoB. DuU3MUECKHE CBONCTBA HEMETAJUIOB.
AmtoTponusi HeMeTauioB (Ha IpUMeEpPe KUCIopoa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAXKHEUIIUX HEMETAUIOB (rajoreHoB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia U KPEMHHS) U UX COCTUHEHUN (OKCUIOB, KUCIOPOICOACPIKANTUX KUCIIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIIMX HEMETAIIJIOB U UX COEAUHEHU.

Mertamnel. Ilonoxenne metaisoB B [lepuoandeckoi cucteMe XMMUYECKUX 3IEMEHTOB JI.
N. MenpaeneeBa. OCOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000J0YEK aTroMOB MeTauioB. OOmme
¢us3mveckue cBoiricTBa MeTayioB. CIIaBbl METAIOB. DJIEKTPOXUMHYCCKUN Pl HAPSDKCHHUIH
METaJJIOB.

XWMHUYECKHE CBOWCTBA BAKHEHIIMX META/UIOB (HATPWUH, KallMd, KaJbIMA, MAarHui,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

OO6mwme cnocoOsl MoTy4eHus: MeTauioB. [I[puMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKCIIepUMEHTAIbHBIE METOJAbl HM3y4eHHUsS BEIIECTB W HUX IMPEBpalleHH: H3ydeHue
KOJuTeKIMH «MeTallyibl ¥ CIUIaBbl», 00pa30oB HEMETAIIOB, PELICHHE IKCIIEPUMEHTAIbHBIX 3a/1a4,
HaOJIOJICHNEe W OMUCaHWE JAEMOHCTPALlMOHHBIX M J1a0OPAaTOPHBIX OMBITOB (B3aUMOJCHCTBUE
TUAPOKCHIA aIFOMUHUS C PACTBOPAMU KUCJIOT U LIEJI0YeH, KaUeCTBEHHbIE PeaKIIMU Ha KAaTHOHBI
METaJIJIOB).

Pacuérnble 3agaun.

Pacuérbl Macchl BeriecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
Wi 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEaKIIMU BEIECTB, pacuéThl Macchl (00bEMa, KOTMYEeCTBA
BEIECTBA) MPOYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMus 4 KA3Hb

Ponp xumuu B obecriedeHUH SKOJIOTHUECKOM, SJHEPreTUYECKOM U MUIIeBOM 0€30MacHOCTH,
pa3BUTUU MeIULUHBL. [IOHATHE 0 HAyYHBIX METOJAaX MO3HAHUS BEIIECTB M XMMHUECKUX PEAKIIHIA.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIAX T[POMBIIUIEHHOTO TOTYYEeHUS
BOKHEMIIINUX BEUIECTB.

UenoBek B MHpE BELIECTB M MaTEpUANIOB: BAXXKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHalibl Uil DJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUIEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XUMHS U 310pOBbE YEJIOBEKA: IpaBUJia HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB,
MpaBmiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXIIpeIMETHBIX CBSI3el MPU U3YYCHHUH OOIIeH M HEOPraHUIEeCKOH XUMUU B
11 xmacce ocyiiecTBIseTCs Yepe3 UCIOIB30BaHNE KaK OOIINX €CTECTBEHHO-HAyYHBIX MOHSATHUH,
TaK U NOHATHH, ABJISIIOUIMXCA CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.



OOm11e ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPUs, AHATIU3,
CHHTE3, KJIAacCU(pUKAINSA, TNEePUOJUYHOCTh, HAOIIONEHHE, OHKCIEPHUMEHT, MO/ACIHPOBAHUE,
U3MEpPEHUE, SBJICHUE.

®dusnka: Marepusi, PHEPIrHsi, Macca, aTOM, IEKTPOH, MPOTOH, HEWTPOH, MOH, WU30TOII,
PaaroaKTUBHOCTb, MOJIEKYJIA, YHEPIE€TUUECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buosorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPO/IBL, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIHBO, PECYPCHI.

TexHomorus::  XuMuyeckass  HPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO35IIICTBEHHOE MIPOU3BO/ICTBO, MUIIEeBast
MIPOMBIIIJIEHHOCTh, (hapMalleBTHUeCKass IPOMBIIIJIEHHOCTh, HPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepUajOB, 3JIEKTPOHHAsI MPOMBIIIJIEHHOCTS,
HAaHOTEXHOJIOTUH.



IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yJIbTaTaM OCBOCHHUS OOYYaIOIIMMUCS
IIPOrpaMM CpeHero ooduiero oopazoBaHusl (JIMUHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuyHo-meTroanueckoil OCHOBOW [uisl pa3pabOTKU IUIAHUPYEMBIX pe3yJlbTaTOB OCBOEHHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBercTBHM C CHUCTEMHO-AEATEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHUS IMpeaMera «XHMHsS» Ha YpPOBHE CpeaHero oOmiero oO0pa3oBaHUS
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE O0YYAIOUUMHUCS POCCUUCKOM TPAXKTAHCKON HIECHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJAEHMH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIUILIMI 0a30BOM HAyKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOY4YarolIUXCsl PYKOBOJICTBOBATHCS B CBOEU NESATENILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, MPUCYIIUMHU IIEJIOCTHOH CHCTEME XUMHYECKOIrO
o0pazoBaHus;

HaJM4ue MPaBOCO3HAHUS SKOJOTMYECKON KyJIbTYypbl U CIIOCOOHOCTH CTaBUTh LIENTU U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMA IMpeaMeTa «XHUMHUsA» IOCTHTalTCs B €IUHCTBE
yu4eOHOH U BOCHHMTATEJBHOW JAEATEIIBHOCTH B COOTBETCTBUM C T'yMAaHHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMM M HUJACATAMU POCCUHCKOTO
IpaXkJaHCKOro oOIIecTBa, MPUHATBIMH B OOLIECTBE HOPMAaMHM M MpaBWJIaMH IOBEIEHUS,
CIOCOOCTBYIOIIMMHU IIPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yJabTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(HOPMUPOBAHHOCTD
ONbITa IIO3HABATEJILHOW M IPAKTUYECKOW JEATEIbHOCTH OOydarolluxcs IO peaau3aluu
IIPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00Y4YaIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX IIPAaB U 00A3aHHOCTEH, yBaKEeHUs K
3aKOHY M NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAJIBHBIX HOPMax M IpaBWIaX MEXJIUYHOCTHBIX OTHOIICHUIN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW AESTEIbHOCTH MPHU CO3/1aHUM YUYEOHBIX ITPOEKTOB,
peleHnH y4yeOHBIX U [M03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHThI APYrHX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUIO OTEYECTBEHHOU
XUMUHY;

YBa)KEHHsI K MPOLIECCY TBOpYECTBA B 00JacTU TEOPUU U MPAKTUYECKOTO NPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAYKU €CTh Pe3yJbTaT JIMTEIbHBIX HAOIIOJCHHMH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPyJa YYE€HBIX U TPAKTUKOB;

UHTEpPECa M T[I03HABATEIbHBIX MOTHBOB B TIOJIYYEHMM M TIOCIEAYIOIIEM aHaIHU3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OTICHUBATH CUTYAIlHH, CB3aHHBIE C XUMUYCCKUMH SBJICHHUSIMH, 1 TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OLIEHHBAThb CBOE IOBEJCHUE M TMOCTYIIKM CBOMX TOBAPUIIEH C MO3ULUHI
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TOCIIEACTBUN STUX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUS IIEHHOCTEeH 370pOBOrO0 M 0Oe30macHoOro obpas3a KHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOrofieHusT TIpaBMJI O€30MACHOTO OOpaIeHUsl C BEIIECTBAMHU B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYIOBOU JEATEIHHOCTH,

MMOHMMAHMSI [EHHOCTH TIPAaBWJI HWHIUBUIYAJIBHOTO U KOJUIGKTHBHOTO O€30MacHOT0
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TIOCJICJICTBUM W HENPHATHS BPEIHBIX TMPUBHIYEK (YMOTPEOJIEHUS aIKOTOJS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIIbCKON JIEATEILHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTUYECKUX 3a7ad COIHATHHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

HWHTEpeca K MPAKTHUYECKOMY H3YYEHHUIO Mpodecchuid pa3InyHOro poja, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHS TIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITCIBHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYaJbHOM TpaeKkTopuu oOpa3oBaHus,
Oynayuieil npodeccun U peaau3aluu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBA;

6) K0JI0THYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKH 11€JIECO00pa3HOTO OTHOIICHHMSI K MIPUPO/Ie, KAK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIIe;

MMOHUMAaHHUS TJI00ATBFHOTO XapaKTepa KOJIOTHYECKUX MPOoOsieM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOJAUMOCTH MCHOJIb30BaHUS JOCTHKEHUNH XUMUH JJISl PEIICHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIOIBE30BAHNUS;

AKTUBHOTO HEMpPUSATHUS JNEHCTBUMN, MPUHOCSIIMX Bpel OKpYXalouleil mpupoaHOM cpene,
YMEHHS NPOTHO3UPOBATH HEOIArONPUATHBIE SKOJOTUYECKHE MOCIEACTBUS MPEANPUHUMACMbIX
JICCTBUHN U IPEJOTBpAIIATh HUX;

HaJIM4YUs Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHUS, 3KOJIOTUYECKOW KYIbTYpHI, OIIBITA
JESITeIbHOCTH  SKOJIOTMYECKON HAmpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMHU B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COLIMAJIbHON MPAKTHUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOATDH UACOIOTHH XeMOpoOuu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

chOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MTPAKTUKU;

MOHUMAaHM CHeNU(PUKA XUMHHM KaK HayKd, OCO3HaHHMs €€ poiau B (HOPMHUPOBAHHUH
paIMOHATIFHOTO HAYYHOTO MBIIIJICHHS, CO3/IaHUH [IEIOCTHOTO MPECTAaBIEHUS 00 OKPYKArOIIeM
MHpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKAa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEN U
pelieHny mpooieM COXpaHEHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B O0COOOW 3HAYMMOCTHM XMMHHU JUII COBPEMEHHOW IMBWIIM3AIMH: B €€
T'YMaHUCTUYECKOW HANPaBIEHHOCTH W BAKHOW pPOJIM B CO3JaHUU HOBOW 0a3bl MaTepuUaaIbHOU
KYJIBTYpBI, PEIICHUH TTI00ATBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM,
OHEPreTHYeCKOH, THIINEBOH U JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHH MEIUIIUHBI,
o0ecrevYeHny YCIIOBUN YCIICUTHOTO TPYAA M AKOJIOTUYECKH KOM(OPTHOM KU3HHU KaXJA0TO YIeHa
00111eCTBA;



€CTECTBEHHO-HAy4YHON TI'PaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB II03HAHUA,
UCTOJIb3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJyYaeMble 3HAHUS IS
aHanmM3a U OOBSICHEHUS SBJICHUI OKPYKAIOIIEro MHUpa M NMPOUCXOMAIINX B HEM H3MEHEHUH,
YMEHHUS JIeNIaTh 000CHOBAHHBIE 3aKIIOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIIOB30BAaTh XUMUYECKUE 3HAHUS JJIS1 PEIICHUS TPOoOIieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLIHsIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUIO M CaMOOOpA30BaHHIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMW II0 XMMHM B COOTBETCTBHM C JKM3HEHHBIMU
MOTPEOHOCTSMU;

MHTEpeca K 0COOEHHOCTSM Tpy/a B pa3IndHbIX chepax NpodhecCHOHATBbHOM 1eATeIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS y4YeOHOro mnpeaMmera «XuUMUS» Ha YpPOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HauYuMble JUId (POPMHUPOBAHHS MHUPOBO33PEHUS OOYUaAIOUIMXCA MEXIAUCHUIIIMHAPHbBIE
(MexTpeMeTHbIE) O0IIeHayUHbIe TOHATHSI, OTPaXKaol1e [IeIOCTHOCTh HAyYHOW KapTHHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTO0B MMO3HAHUA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaXx (MaTepI/IH, BCIIECTBO,
SHeprus, sIBJIEHUE, MPOIIECC, CUCTEMa, HayuHbIM ()akT, IPUHIHUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCTICPUMEHT U JIPYTHE);

yHHUBEpcalbHble  ydyeOHble  JeicTBHs  ([IO3HABaTeNbHbIE,  KOMMYHHKATHBHBIE,
peryiasTuBHBIC), oOecneunBaromue GopMupoBaHHEe (DYHKIMOHAIBHOW T'pPaMOTHOCTH |
COLIMANIHOM KOMIETEHIINH 00y4JatoluXcs;

CIIOCOOHOCTh ~ OOY4YaIOIIMXCSI  HCIOJIb30BAaTh ~ OCBOCHHBIE  MEXAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCaJbHbIE y4yeOHbIEe NEHCTBUS B IO3HABATEIbHON H
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMH Y4€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU IEHCTBUSMU.

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJornyecKue AecTBUSI:

CaMOCTOSITENIBHO  (pOPMYJIHPOBATh U aKTyalM3UpOBaTh IMpoOiieMy, BCECTOpPOHHE €€
paccMaTpuBaTh;

OTIPENeNATh IEeNU ACSITeNbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPHUH HX JIOCTHXKEHUS,
COOTHOCHTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BAaTh MPU OCBOCHHUU 3HAHHM NPUEMBI JIOTMYECKOTO MBIIIJICHUS — BBLACTATH
XapaKkTepHble TMPU3HAKA TOHATUH U yCTAaHABIMBAaTh HUX B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE MOHATHS ISl OObSICHEHUS OT/ICNbHBIX (DAKTOB U SABICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHAYKTUBHBIC, IEAYKTHUBHBIE, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PacCMAaTPUBAEMBIX SBICHUSX, (OPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSTH B TpOIlecce MO3HAHUs, UCTIONIb3yeMble B XHMHUH CHMBOJUYECKHE (3HAKOBBIC)
MOJEIH, TPeoOpa3OBhIBATH MOACIBHBIEC TPEICTABICHUS — XUMHUYECKUN 3HAK (CHIMBOJ) DJIEMEHTA,
xuMmuueckas Qopmyna, ypaBHEHHE XHMHUYECKOW pEaKIHH — TPU PEIICHUH YYeOHBIX
MO3HABATEIBHBIX M IPAKTUUYECKUX 33134, TPUMEHSITh Ha3BaHHBIC MOJICILHBIC MPECTABICHUS JIsI
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6a30BbIe HCCJIeI0BATEILCKHE TeHCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEI[ECTB U XUMUYECKIX PEAKIIHIA,



dbopmynupoBaTh LEAM M 337a4d  UCCIEIOBAHMS, HCIIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSTENIEHO C(hOPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEACHHUS YYEHUUYECKHUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIONATh 32 XOJ0OM IPOIIECCca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3yabTar, (GopMyaupoBaTh OOOOIIEHHS W BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIECIOBAHNUS, COCTABISITH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
paborte;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIIEAOBATEILCKOM W TPOEKTHON NESTEIBHOCTH,
MPOSIBJIATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pEIICHUS
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pa6ora ¢ nunpopmanmeii:

OpUEHTHUPOBATHCSI B PA3IMYHBIX HMCTOYHHKAX WHPOpMaNWu (HAYYHO-TIOMYIIsIpHAS
JuTepaTypa XHMHUYECKOTO COJEpXKaHUs, CIpaBOuYHble MocoOus, pecypchl HMHTepHeTta),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (QOPM TMPEICTABICHHS, KPUTUYECCKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl M MPUMEHITHh pa3jIMYHble METOJbl MPHU IMOUCKE U OTOOpe
nHpopmalry, He0OX0AUMOH /1JIsl BBITIOTHEHUSI YUEOHBIX 3a7a4 ONPeeIEHHOrO TUTIA;

MpHOOpETaTh OIBIT MCIOJIB30BAaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (OpMY IpeacTaBiIeHus] HHGOpMaLUU (CXeMBbI,
rpauKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4YHBIH S3bIK B KAdyeCTBE CPEACTBA MpHU paboTe ¢ XUMHUYECKOU
nHpopMalel: TPUMEHATh MEKMNpeaMeTHble ((QU3UYECKHEe W MaTeMaTHYeCKHE) 3HAKU H
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISTHOCTH.

OniaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI B X0/I€ AMAJIOra U/UIN JUCKYCCHHU,
BBICKa3bIBaTh MJIeH, (OPMYIUPOBATh CBOU IPEUIOKEHUS OTHOCUTENIBHO BBINOJHEHUS
IPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C INPE3CHTALMEe pe3ysibTaTOB MO3HABATEIbHOM JEATENLHOCTH, MOJYyYEHHBIX
CaAMOCTOSITEJIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPH  BBIIOJIHEHUM XUMHYECKOIO
JKCIIEPUMEHTA, NPAKTUYECKOW pPaOOThl O HCCIEIOBAaHMIO CBOMCTB M3y4aeMbIX BEILECTB,
peanu3anuy y4eOHOTo MpoeKkTa M (OPMYIUPOBaTh BBIBOABI IO pPE3yJbTaTaM IPOBENEHHBIX
UCCIIEIOBAaHU ITyTEM COTJIaCOBaHMs MO3ULIMI B X0J1€ 0OCY)KJICHUS 1 OOMEHAa MHEHUSIMHU.

OBiiajieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH el CTBUAMU:

CaMOCTOSITEJIBHO IJIAHUPOBATh M OCYLIECTBISATH CBOIO NO3HABATEIbHYIO JEATEIIBHOCTD,
ompenenss e€ LelIu U 3a/laud, KOHTPOJIMPOBaTh U M0 Mepe HEOOXOJIUMOCTH KOPPEKTHUPOBATh
IpeUlaraeMblii alrOpuT™M JCUCTBUIN NPU BBINOJIHEHUHM Y4eOHBIX M HCCIIEI0BATEeNLCKUX 3a/ad,
BbIOMpaTh Hanbosee F3PPEeKTUBHBIN CIOCO0 UX PELIeHUs C YUETOM MOJIyYEHHsI HOBBIX 3HaHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEHM JEATENbHOCTM Ha OCHOBE caMOaHalu3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
[IpenMeTHBIe pe3ynpTaThl 0OCBOCHMSI Kypca «OpraHudeckas XMMHUsD» OTPaXaroT:

c(OpPMHUPOBAHHOCTH MPEICTABICHUHN 0 XUMUYECKOH COCTaBIISIONIEH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHpPA, POJU XUMHUH B TIO3HAHUH SIBJICHUIM MPUPOJBI, B (OPMHPOBAHUU MBIIIICHUS U



KyJIbTypbl JUYHOCTH, €€ (QYHKIHOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU ISl pelIeHUs
MPAKTUYECKUX 3a/1a4 U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/0POBBIO H
MIPUPOIHOM CPEAE;

BJIAJICHUE CUCTEMOM XHMMUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIIne
MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0YKa aTOMa, MOJICKYJIa, BAJIGHTHOCTb,
AJIEKTPOOTPHUIATEIILHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaméHHas), MOJb, MOJSpPHAas Macca, MOJIAPHBIA OO0BEM, YIIIEPOJHBIA  CKEJNeT,
(GyHKIMOHATBHAS TPYIA, PaauKal, H30MEpHUs, M30MEPhbI, TOMOJOTHYSCKUN PsiJi, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KUCIOPO M a30TCOJIEPIKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCTMHEHUS ); TEOPUU U 3aKOHBI (TCOPHUs CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIUe B OCHOBE TMOHHMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBICHUH, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUHU U 0€30MMaCHOM MCIOJIb30BAaHUHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JIEATETHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIIATH XapaKTepPHbIE MPU3HAKU MMOHATHH, YCTAHABIMBATh
WX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIONINE TTOHATHS IIPU ONTMCAHUN COCTAaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

chOopMUPOBAHHOCTh YMEHUW HCIOJE30BaTh XMMHUYECKYI) CHMBOJUKY JJIS COCTABJICHHS
MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHOM) GOPMYIT OpraHUYECKUX BEIIECTB
Y ypaBHEHUN XUMHUYECKUX PEAKIUH, U3TOTABIUBATH MOJIEIH MOJIEKY OPTraHUYECKUX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAAIEKHOCTD U3YYEHHBIX OPraHU4YeCKUX
BEIIECTB MO0 HUX COCTaBy U CTPOCHHUIO K OINpeAeTEHHOMY KIacCy/Tpylie COeAUHEHUN
(yrneBoJopopl, KHUCIOPOJ M a30TCOJEpKallie COEAWHEHHUS, BBICOKOMOJIEKYIISPHbBIE
COCIMHCHMS), JaBaTh MM Ha3BaHus Mo cucteMmarnueckor HomeHkiatype (IUPAC), a taxke
MPUBOJIUTh TPUBHAIbHBIE HA3BaHUS OTAEIBHBIX OPraHHMYECKHUX BEUIECTB (ITUJICH, MPOIIMJIIEH,
alleTUJICH, JTUJICHTJIUKOJIb, TIMUEpUH, (eHols, dopMaibAeruj, aueTalbJIerusl, MypaBbUHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTEapUHOBAsl KHUCIIOTA, IJII0K03a, (PpyKTO3a,
KpaxMmal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUIbl XUMHYECKOW CBS3M B OPraHUYECKHX
coeMHEHUsX (OIMHAPHbBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUSI MPHUMEHSATH IOJIOKEHUS TEOPUU CTPOEHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa st 00bsiCHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh COCTaB, CTpOeHHE, (Qu3MUecKue u
XMUMHYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3InYHbIX KJIACCOB OPraHUYECKUX BEIECTB
(MetaH, 3TaH, STWJIEH, MPONWIEH, aleTuieH, OyraaueH-1,3, merunOyraauen-1,3, OeHzodn,
METaHOJI, ATAHOJ, PTUJICHIJINKOIb, TIUIEPHUH, (PEHON, aleTanbAerua, MypaBbUHas U YKCYCHas
KHUCTIOTBI, TJIFOKO3a, Kpaxmal, IeJII0I03a, aMHUHOYKCYCHas KHCJIO0Ta), WUTIOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEXJYy HUMHU YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUi C
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh HCTOYHHKHU YIIIEBOJOPOJHOTO CHIPbS
(HedTh, MPUPOAHBIA ra3, yroib), CIOCOOBl UX MEpPepabOTKM M IMPAaKTUYECKOe MpPHUMEHEHHE
MPOIYKTOB MepepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHM TPOBOIUTH BBIYUCICHUS MO XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYeCTBA HCXOIHOTO BEIIECTBA WITH MTPOIYKTa PEAKIIUH [0 M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WJIH MPOIYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BIAJAETh CUCTEMOU 3HAHHUI 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHUS, HCIOJNBb3YyeMbIX B XUMHHM TPH HW3YYCHHH BEIIECTB M XHUMHYECKHUX SIBICHHIA
(mabnroseHue, W3MEpPEHHE, OSKCICPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE



XUMUYECKUE 3HAHUS JIJISl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYALMSIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUH COOIIOAATH MpaBWia MOJIb30BAHUS XUMUYECKOW MOCYAON U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKE TPaBHIIAa OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBINIOJHATH XUMHUYECKUH HKCIIEPUMEHT
(mpeBpalieHusl OpraHMYECKUX BEIIECTB MPU HarpeBaHUM, MOTYYEHUE ITUIIEHA U U3YyYEHUE €ro
CBOMCTB, KayeCTBEHHbIE pPEAKIMM OpPraHUYECKUX BEIIECTB, JEHATypauus O€IKOB IHpu
HarpeBaHuH, [IBETHbIE PEaKLIMK OEJIKOB) B COOTBETCTBUU C IIPABWJIAMU TEXHUKU OE30IaCHOCTH
npu 0OpalIeHnH ¢ BEMIECTBAMH U Ja0OpaTOPHBIM 000PYIOBAaHHEM, MPEACTABIATh PE3yIbTAThI
XMUMHMUYECKOTO 3KCIIepuMeHTa B (opMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX peakiuuil u
(hopMyIupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKHU aHAJIU3UPOBATH XUMHUYECKYI0 HH(OpPMAIHNIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CpEICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYTrux);

cOpPMHUPOBAHHOCTh YMEHUHN COOMIOJaTh MpaBuia SKOJOTUYECKH LEIeco00pa3HOro
MOBEACHNUA B OBITY M TPYAOBON [EATENBHOCTU B IENSAX COXPAHEHMsI CBOEro 3J0POBbSl U
OKpY’Kalolllel MPUPOTHON Cpefibl, OCO3HABaTh ONMACHOCTh BO3JCHCTBUS Ha UBBIE OPTaHU3MBbI
OTpeeNEHHBIX OPraHUYECKUX BEIECTB, MoHMMas cmblica nokaszatens [1JIK, moscHaATe Ha
puMepax crocoObl YMEHbIIEHUS U MPEJOTBPAIICHNS UX BPEJHOTO BO3JEUCTBUS HAa OPraHu3M
YeJI0BEeKa;

JUIg 00yYaromMXcsi ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHUE NPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMIA;

JUIS CJIETIBIX U CIIA00BUASIIUX OOYUAIOIINXCS: YMEHHE HCII0Ib30BaTh PEIbe(hHO-TOYEUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu XumMmudeckux Gopmyd.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O0I1asi 1 HeoOpraHuueckas XUMUsD OTPaKaroT:

cOpPMUPOBAHHOCTh MPEACTABICHUI: O XHMHUYECKONH COCTaBIISIIOIICH €CTeCTBEHHO-
HAayYHOM KapTHUHBI MHpa, POJM XMMUU B TO3HAHUU SBICHUNU NPUPOIbI, B (HOPMUPOBAHUU
MBIILJICHUS. U KYJIbTYpPbl JHYHOCTH, €€ (PYHKIMOHAIbHON TI'PaMOTHOCTH, HEOOXOAMMOM IS
pelIeHNs TPAKTUYECKUX 33714 ¥ SKOJIOTHYeCKd 000CHOBAHHOTO OTHOLIEHHS K CBOEMY 3/10POBbIO
Y PUPOJTHOM CPEJIE;

BIIQJICHUE CUCTEMOW XUMHUYECKHUX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIOJAraroIie
MOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 2JIeKTpOHHBIE OpPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIA O00BEM, BaJCHTHOCTh, OJJIEKTPOOTPULIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYecKas CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETaJJIM4ecKas, BOJOPOIHAs),
KpUCTAJJIMYECKass  pemérka, TUIBI XUMHUYECKUX pEaKlud, pacTBOP, OJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJMTHYECKAsT JMCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMUYECKOH peaklnK, XMMUUECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPUS SJEKTPOJIUTUUECKON
aucconanuu, nepuoaudeckuid 3akoH [, M. MenneneeBa, 3ak0H COXpaHEHHUs MacChl BEIIECTB,
3aKOH COXpaHEHHS U MPEBPAIICHHS DHEPTUU MPU XUMHUYECKHX DPEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JIeKAlllMe B OCHOBE NOHUMAaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHH, (PaKTOIOTUYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU W OE30MacCHOM HCIIOH30BAHUN BAKHEUITUX HEOPTaHUYECKHX BEIIECTB B
OBITY U IPAKTHYECKOMN AEITETbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBIIATH XapaKTePHBIC MPU3HAKN MOHITHIA, YCTAHABIUBATh
MX B3aMMOCBS3b, MCHOJb30BaTh COOTBETCTBYIOLME IMOHATHS MPU OMUCAHUU HEOPraHUYECKUX
BEILIECTB U UX NIPEBPAILCHHUI;

c(hOpPMUPOBAHHOCTh YMEHHUI HUCIOJIB30BaTh XMUMUYECKYH) CHMBOJIMKY JJISi COCTABIICHUS
(dbopMyn BEIIeCTB W ypaBHEHUN XHUMHUYECKHUX PEAKIU, CUCTEMATHYECKYI0 HOMEHKIATYPY



(IUPAC) u TpuBHaNbHBIC Ha3BaHHs OTICIBHBIX HEOPraHMYECKMX BEHIECTB (YrapHbIN ras,
YIJIEKUCIIBIN ra3, aMMHakK, raiméHasi M3BECTb, HErauméHas W3BECTb, IUTbEBas COJa, MUPUT U
JpyrHe);

c(OPMHUPOBAHHOCTh YMEHHI OTIPEIENIATh BAJICHTHOCTD M CTETIEHb OKUCIICHUS XUMHYECKHX
2JIEMEHTOB B CO€IMHEHUAX PA3JIM4YHOIO COCTaBa, BUJl XUMUYECKOU CBSI3U (KOBAJIEHTHAsI, HOHHAS,
MeTaJJIn4yecKasi, BOJOPO/IHAsA) B COCIUHEHUSX, TUIl KPUCTAINIMYECKOW PEIIETKH KOHKPETHOIO
BElLIECTBA (aTOMHAas, MOJIEKYJIIpHAs, MOHHAs, METa/InYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUI;

c(OPMHUPOBAHHOCTh YMEHUH YCTAaHABIMBAThH MPUHAIICKHOCTh HEOPraHUYECKUX BEIIECTB
10 MX COCTaBY K OIPENEIIEHHOMY KIIacCy/TpyIie COeAMHEHHH (IIPOCThIe BENIECTBA — METAJIBI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBaHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKphIBaTh CMBICT mepuoaudeckoro 3akona J[. .
MenneneeBa M JEMOHCTPUPOBATH €r0  CHUCTEMAaTU3HUPYIOLIYIO, OOBSCHUTEIbHYIO U
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMUPOBAHHOCTh YMEHUN  XapaKTepU30BaTb JJIEKTPOHHOE CTPOEHHE AaTOMOB
XMUMHMUYECKUX 31eMeHTOB 1—4 neproos [leproanueckoit cucTeMbl XUMHUUECKUX 1eMeHToB J1. U.
MeHzeneeBa, HMCMONB3YysS TOHATHSA «S-, P-, O-3JEKTPOHHBIE OpPOMTAINY, «IHEPreTHUECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB XHMHYECKHUX D3JIEMEHTOB U UX
COEIMHEHUH IO IIeproJaM U rpymnmam [lepuoanueckoi cucTteMbl XUMHYECKHUX d1emMeHToB []. .
MenneneeBa;

c(hopMUPOBAaHHOCTh YMEHHI XapaKTepH30BaTh (OMMCHIBATH) OOIIHNE XUMUUECKUE CBONCTBA
HEOPraHUYECKHUX BEIECTB PA3JMYHBIX KJIACCOB, MOATBEPKAATH CYHIECTBOBAHUE I'€HETHUYECKOU
CBA3M MEXKJy HEOpPraHMYECKUMHU BEIECTBAMU C IOMOIIBI) YPAaBHEHHMI COOTBETCTBYIOLIHX
XUMHUYECKUX PEAKIINH;

c(OpMUPOBAHHOCTh YMEHHUS KiIacCU(PUIMPOBATH XUMHUYECKUE PEAKIUU IO Pa3IHYHBIM
Mpu3HaKaM (YUCIy M COCTaBy pearupyrolux BEHIECTB, TEIUIOBOMY d(QeKTy peakiuu,
M3MEHEHHUIO CTETMEeHEel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, YIacTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTH YMEHUIN COCTABJIATH YPAaBHEHHUSI PEAKIMI pa3IMyHbIX TUIIOB, ITOJHBIE
U COKpalEHHbIE YpaBHEHHUS PEaKlHMii HOHHOTO 0OOMEHa, YYUThIBAs YCIOBUS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKLUH, IMOATBEP)KIAIOUINE KaueCTBEHHBIN
COCTaB pAa3IUYHbIX HEOPraHWYECKHWX BEIIECTB, pAaClO3HABaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIAHMUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpPeCTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATUX PeaKIvii;

c(hOpMUPOBAHHOCTh YMEHUIN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEaKIUU OT
pa3nuyuHbIX (PAKTOPOB; XapakTep CMEIICHHS XMMHYECKOIO paBHOBECHS B 3aBHCUMOCTH OT
BHeIHero Bo3acicTBus (nmpuniun Jle [llaTense);

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMHUECKUE IPOIIECCHI, JIEKAIINe B OCHOBE
MIPOMBIIIJIEHHOTO TOJIy4YeHHMs] CEpPHOM KHCJIOThI, aMMHaka, a Takke CPOPMHUPOBAHHOCTh
npeJcTaBIeHU 00 OOLIMX HaydHBIX MPUHLHMIAX M SKOJOTHYECKUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHUH TPOBOAUTH BBIUUCIEHUS C HCHOJIb30BAHUEM MOHATHUS
«MaccoBas JO0JsI BEIIeCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHMH Ta30B MPU XUMHUYECKUX
peaKImsx, Macchl BEIIECTBA WK 00bEMA I'a30B [0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE MU
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKLIMHU BEIIECTB, TEIJIOBOro 3((dexra peakiui Ha OCHOBE
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, PEBPALLEHUS U COXPAHEHUS DHEPIHH;

c(OPMHUPOBAHHOCTh YMEHHUI COOJIOAATh MpaBUiIa MOJb30BaHUA XUMUYECKON MOCYI0N U
n1a00paTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBHIia OOpAIIEHHUs C BEIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;



C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ IUIaHUPOBAaTb W BBIIIOJHATH XUMHYECKHI OKCIICPUMCHT
(pa3nokeHHe IEpOKCHIA BOAOPOJA B IPHCYTCTBHM KaTalu3aTopa, OIPECIICHUE CpPEeabl
PacTBOPOB BEUIECTB C MOMOLIbIO YHUBEPCATBHOTO MHANKATOPA, BIUSHUE PA3IHUHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOH pEaKlWu, peakiud HOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIUH Ha
cynbdar-, kKapOoHaAT- ¥ XJIOPUA-aHUOHBI, HA KATHOH aMMOHWS, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aJad II0 TEMaM «Metamnel» u ((HeMeTaJIJIBI») B COOTBCTCTBHMM C IIpaBHJIaMHU TCXHUKHU
0€301aCHOCTH IIPU OOPAIICHNH C BEIIECTBAMH U JIAOOPAaTOPHBIM 000PyI0BAHUEM, TIPEICTABIIATH
pe3yabTaThl XUMHYECKOTO SKCIEpUMEHTa B (OpPME 3alHCH YpaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUECKH AHAIM3MPOBATh XMMHUYECKYI0 HH(OpPMALHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeJCTBa MaCCOBOM KOMMYHUKAIIUU, IHTEpHET U ApYyrux);

cOpPMUPOBAHHOCTh YMEHHMH COOJIOAATh MpPaBUJIa SKOJIOTUYECKH IEIeCO00pa3HOro
IIOBCJICHUS B 6BITy u TPYI[OBOI\/’I ACATCIIBHOCTH B HCIAX COXpaHCHHUA CBOCTO 3O0pPOBbA H
OKpYIKAroIel MPUPOJHONW Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MEI
omnpeieIEHHBIX BEIIeCTB, MOHUMAas cMbIci moka3atens [1/IK, mosicHaTs Ha nmpumepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCIHOTO BO3)IGI\/JICTBI/I$[ Ha OpraHu3M 4€JI0OBCKaA,

pIn) b 06yqa10mnxcx C OrpaHMYC€HHBIMH BO3MOXHOCTAMU 3JO0POBBA. YMCHUC IMPHUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHWYCCKHUX ﬂBHeHHﬁ;

TS CIIETIBIX M CTTa00BHSIIIMX OOYYAIOIINXCS: YMEHHUE UCTIONB30BaTh PENbe(hHO-TOUECTHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ NpOrpaMMEI Beero KoﬁnTpoubnme HpﬁaKTI/I‘{eCKI/Ie 06pazoBaTeIbHbIE
padoThbI padoTbI pecypesI
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHu4eCcKOil XUMHUH
[Ipeamer opraHn4ecKoi XUMHH. TGOPHﬂ BuGmmotexa LIOK
1.1 CTPOCHHS OPTaHNMYECKUX coequHeHu A. M. 3 .
https://myschool.edu.ru/
byrneposa
Hroro mo pazueny 3
Paspnen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YTIEBOIOPOABI — ATKAHBI 2 bubmmorexa HOK
' pes yr HOpo https://myschool.edu.ru/
HenpenenbHbie yrieBoI0POIbI: aJKEHBI, bu6mmoreka [IOK
2.2 6 1 .
AJIKaEHBI, ATKHUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 https://myschool.edu.ru/
[IpupoiHbIE UCTOYHUKH YTIIIEBOJOPOIOB U bubmuoreka [JOK
2.4 3 1 )
uXx nepepaboTka https://myschool.edu.ru/
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
bubmuoreka [JOK
3.1 Crpret. Geron 3 https://myschool.edu.ru/
3.2 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. v 1 bu6mmoreka [JOK
' Cnosxsble 3¢upsI https://myschool.edu.ru/
bu6mmoreka [JOK
3.3 Y TIEBOJB! 3 1 https://myschool.edu.ru/
Hroro no paszneny 13

Pa3nes 4. Asorcoaepskanue OpraHu4ecKue coeJHHeHHs



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bu6mmoreka [IOK

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 https://myschool.edu.ru/
Hroro mno pazueny 3

Paspnen S. BoicokOMOJIEKY/ISIPHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bosokna 2 Eggg?/ﬁszshggli du.ru/
Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoamnuecTBO 9acoB DJIeKTPOHHBbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbabie | IpaxTieckue (uu¢posrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypesI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aK0H U Bubmiorexa [IOK
1.1 [Tepuonnueckas cucTeMa XUMHYECKUX 3 .
https://myschool.edu.ru/
anemeHToB J[. 1. Menaeneera
Crpoenue BemiectBa. MHOTOOOpasme bubmuorexa [JOK
1.2 4 )
BEILECTB https://myschool.edu.ru/
bu6moreka [IOK
13 XHMHYECKHE PeaKuu 6 1 1 https://myschool.edu.ru/
bu6mmoreka [IOK
Hroro no pasaeny 13 https://myschool.edu.ru/
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 Merazet 6 1 https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Heweranbt J 1 1 https://myschool.edu.ru/
CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX bu6mmoreka [JOK
2.3 2 ]
BEILECTB https://myschool.edu.ru/
Wtoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
bu6mmoreka [JOK
31 KUMHA U KH3HE 4 https://myschool.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpouasnsbie | [IpakTnueckue op
n/n Bcero HU3y4eHusi K oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1 bubnuorexa [JOK
BO3HHKHOBCHHE, PA3BUTHE U 3HAYCHUEC https://myschool.edu.ru/
Teopust cTpoeHUsT OPTaHUIECKUX
2 coep e p“ A.-M E epoBa, €€ OCHOBHEIC 1 bubmmorexa LIOK
nHeHnid A. M. Bytieposa, HOBHBI
8 yLaep https://myschool.edu.ru/
MOJIOKEHHS
[Ipencrasienue o Kiaccuuxanuu
3 oprann4eckux BemiectB. Homenkmarypa 1 bubmuorexa [JOK
(cucTemaTnyeckas) ¥ TPUBHAIBHBIC https://myschool.edu.ru/
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnmuorexa [JOK
TOMOJIOTHYECKHUH PsI https://myschool.edu.ru/
5 Mertan u 3TaH — OpocTeuIme 1 bubmuoreka [JOK
[IPEICTABUTENN AJKAHOB https://myschool.edu.ru/
. bu6mmoreka [JOK
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1 bubnunoreka [JOK
MPEJCTABUTENN AITKCHOB https://myschool.edu.ru/
8 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1 bubnuoreka [IOK
STUJICHA U U3yYEHHUE €ro CBOMCTBY https://myschool.edu.ru/
Anxaauensl. byraguen-1,3 n
g yraa bubmuoreka [JOK
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLL

https://myschool.edu.ru/
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH — bubmorexa HOK
. https://myschool.edu.ru/
MPOCTEHIIIHIA MTPEICTABUTENh ATKHHOB
11 Brluncrienus 1o ypaBHEHUIO XUMHYECKOU bubnuorexa [JOK
peaknuu https://myschool.edu.ru/
12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 ['enetnueckas cBs3b YIi€BOJOPOJIOB, bubnuorexa [JOK
NPUHAUISKAIIHNX K PA3IMYHBIM Kllaccam https://myschool.edu.ru/
[IpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB:
14 HI?I/I;)O;HHI?I ra3 u nonyTIZ;e Heg)TgHiIe bubmmorexa LIOK
) https://myschool.edu.ru/
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!
15 HI?I/I;)OI?HHI?I ras u HOHYTI}{IIG HeE)TEHi[Ie Bubnuorexa LIOK
B https://myschool.edu.ru/
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa mo pasaery bubmuorexa [JOK
«YTIEBOIOPOIBI» https://myschool.edu.ru/
17 [IpenenbHble OJTHOATOMHBIEC CIIUPTHI: bu6mmoreka [JOK
METaHOJI U 3TaHoj1. BogopoaHas cBsa3b https://myschool.edu.ru/
18 MHoOTroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb U bubnnoreka [JOK
TIIHLEPUH https://myschool.edu.ru/
19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U bubnnoreka [JOK
XUMHUUYECKHE CBOHCTBA, IPUMEHEHHUE https://myschool.edu.ru/
Anbrerunsl: GopMaIbaeTua U bu6mmoreka [JOK
20
areTanbJIeruy. ANeToH https://myschool.edu.ru/
21 OAHOOCHOBHEBIE TMpe/ieNbHbIE KAPOOHOBBIE bubnunoreka [JOK
KHCJIOTBI: MypaBbHHAs U YKCYCHasI https://myschool.edu.ru/
29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa bubnuorexa [IOK

pacTBOpa YKCYCHOM KHCIIOTBD»

https://myschool.edu.ru/
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CheapHHOBaHIIOHCHHOBaHKHCHOTH,KaK

23 €ICTaBUTE c KapOOHO bubmiorexa LIOK
i} TABUTEITH BBICIIHX HOBBIX
ped P https://myschool.edu.ru/
KHCIIOT
24 MBpb11a Kak COJIM BBICIIUX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, UX MOIOIILIEE JIEHCTBHE https://myschool.edu.ru/
CrnosxHbie 3(UPBI KaK MPOU3BO/THBIC
25 apOOHO : pc 0 Fp 0 1310 0 Brbmiorexa LIOK
K HOBBIX KUCJIOT. [ P03 CIIOKHBIX
P AP https://myschool.edu.ru/
3¢upoB
26 XKupsl: runponan3, NpuMeHeHHe, bubnuorexa [JOK
OMOJIOrHYeCcKas POJIb KHUPOB https://myschool.edu.ru/
VYraeBoawl: cocTaB, Kiaccu(pUKaIus.
uﬂ ukan bubmuorexa [JOK
27 Bakuefiue mpeIcTaBUTENH: TITFOK034,
https://myschool.edu.ru/
(dbpykTo3a, caxapo3a
28 Kpaxman u nemirono3a Kak NpupoHbIe bubmuorexa [JOK
MOJIUMEPBI https://myschool.edu.ru/
KonTponbHas pabota no pazzaen
29 K P P pasiery bu6mmoreka [JOK
«Kucnopoacoaepxkariye opraHuuecKue
POACOACPAALLIE O https://myschool.edu.ru/
COEIMHEHUS
bu6mmoreka [JOK
30 AMWHBI: METHJIAMUH U aHUJIUH
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
Qorep bubnuoreka [JOK
31 OPraHUYECKHUE COCTUHEHUS, UX
https://myschool.edu.ru/
Oouonorudeckoe 3HadeHue. [lenTuabt
32 benku xak npupoaHbie bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS https://myschool.edu.ru/
33 OCHOBHBIE IOHSATHUS XUMUHU bubmuoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI https://myschool.edu.ru/
34 Htoroas koHTpoJbHAsA padoTa 3a Kype 10 bubnuorexa [IOK

KJ1accCa

https://myschool.edu.ru/
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11 KJIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE

Ne Mara uudposbie
Tema ypoka Konrpoasubie | [IpakTuyeckue

n/n Bcero u3yuyeHusi  odpasoBaTeibHbIe

padoTsbI padoThI
pecypchl

1 XUMUYECKUH 351eMEHT. ATOM. DJIEKTPOHHAs 1 bubnuorexa [JOK
KOH(UTypalus aToMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas

5 cUcTeMa XUMUYECKUX 3neMeHToB /I, U. 1 bubmuorexa [JOK
MeHnieneeBa, UxX CBsI3b C COBPEMEHHO https://myschool.edu.ru/
TEOPUEHN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COETUHEHUH 110

3 rpyIIaM U NepuojaM. 3HauYEHUe 1 bubmuorexa [JOK
MEPUOANYECKOTO 3aKOHA U CHCTEMBI https://myschool.edu.ru/
xuMmudeckux saeMmeHToB .M. Menaeneena B
Pa3BUTUHU HAYKH
CtpoeHue BelecTra. XUMHUUEcKas CBA3b, €6

p T bubnuoreka IIOK
4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1
https://myschool.edu.ru/
cBs3u. BoyopoaHas cBs3b
BasieHTHOCTB. DIJIEKTPOOTPULIATEIILHOCTD.

5 Crenenn okucieHus. BemecTBa 1 bu6mmoreka [JOK
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO https://myschool.edu.ru/
CTPOEHHUS
ITousarue o gucnepcHbIX cucreMax. McTuHHEIE

P bu6mmoreka [JOK

6 Y KOJUIOHMIHBIE pacTBOpBL. MaccoBast noist 1

BCIICCTBA B paCTBOPC

https://myschool.edu.ru/
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Knaccugukanus 1 HoMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas

bubmuoreka [JOK

;
CBSI3b HEOPTaHMYECKUX BEIECTB, PA3IMYHBIX https://myschool.edu.ru/
KJIaCCOB
Krnaccudukarus XuMHYECKUX peakiuii B
HEOPraHWYECKOU M OPraHuYeCKON XUMUMU.

P P bubmmoreka [{OK
8 3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPaHEHUS U IPEBPAIICHUS SHEPTUU TIPU
XUMHYECKUAX PEAKIIHIX

9 CxkopocTts peakiiun. OOpaTuMbIe PEaKIIUH. bubmuorexa [JOK
XUMHUYECKOE PABHOBECHE https://myschool.edu.ru/
IIpakTryeckas padota Ne 1. «Bnusnue

10 p o P Bu6miorexa [JOK

a3IMYHBIX ()AKTOPOB HA CKOPOCTH
P . p P https://myschool.edu.ru/
XUMHUYCCKON PEaKITUN»
DJeKTpoauTHYeckas aucconuanus. [lonarue o

1 BOJIOpOHOM Moka3atene (PH) pactBopa. bubmuorexa [JOK
Peakiun voHHOTO 0OMeHa. ['uaposms https://myschool.edu.ru/
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB
OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

P bu6mmoreka [JOK
12 | I[lonsaTue 00 3IEKTPOH3E PACIIABOB U
. https://myschool.edu.ru/
pacTBOPOB coJjiei

13 KounTponbHas pabota no pasaeny bubnunoreka [JOK
«TeopeTnyecKre OCHOBBI XUMUI https://myschool.edu.ru/
Mertannsl, ux nonoxkenue B [lepuoanueckoit
CUCTeMEe XUMHYECKUX 31emMeHToB J]. U.

A bu6mmoreka [JOK

14 MenneneeBa 1 0COOEHHOCTU CTPOSHUS

aTomoB. OO1Me pu3nIecKre CBONCTBa
METaJJIOB

https://myschool.edu.ru/
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CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH AL

bubmuoreka [JOK

15 .
HaIpsDKEHUH METAJUIOB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAKHEHIIIUX METAIIJIOB
. . . . bubnuorexa [JOK
16 (HaTpUii, KUK, KAJIBIIMI, MarHUH,
B N https://myschool.edu.ru/
QATIOMUHUN) U UX COCTMHECHUM
17 XHAMHUYECKUE CBOMCTBA XpOMa, MEJU U UX bubnuorexa [JOK
COeTMHEHHI https://myschool.edu.ru/
18 XUMHUYECKHEe CBOMCTBA IIMHKA, JKeJle3a U UX bubmmoreka [{OK
COCTMHEHHI https://myschool.edu.ru/
[TpakTtuueckast padota Ne 2. "Pemenne
p P Bu6miorexa [JOK
19 | skcIepUMEHTAIBHBIX 33J1a4 I10 TEME
| https://myschool.edu.ru/
«MeTamibby
Hemeramnsl, ux monoxxenue B [leproamyaeckoi
pHOA bu6mmoreka [IOK
20 CHUCTEME XUMUYECKuX 3jeMeHToB []. U.
https://myschool.edu.ru/
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nyYecKre CBOMCTBA HEMETAIIOB.
bu6mmoreka [JOK
21 | Annotponus HEMETAJUIOB (Ha IpuMepe
https://myschool.edu.ru/
KHCJIOpoJia, cepsl, (hochopa u yriepoaa)
29 XHUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPBI U UX bubmuoteka [JOK
COCTMHEHHI https://myschool.edu.ru/
93 XuMUYECKUE CBOMCTBA a30Ta, (pocodpa u nux bubnunoreka [JOK
COCTMHEHHI https://myschool.edu.ru/
24 XHMMHUUYECKUE CBOMCTBA YIIIEpoaa, KpEMHUSA U bubnuoreka [IOK
UX COCTMHECHUI https://myschool.edu.ru/
o5 IIpuMeHeHNe Ba)KHENIINX HEMETAJUIOB U UX bubnuoreka [IOK
COeIMHEHUH https://myschool.edu.ru/
26 O06o001IeHre U cucTeMaTH3aIus 3HaHUH 110 bubmuoreka [JOK

TeMme «HemeTambely. BerauciaeHus 1o

https://myschool.edu.ru/
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YPaBHEHUSAM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenne

bubmmoreka [{OK
27 | SKCIepUMEHTAJIBHBIX 33J1a4 110 TEME 1
https://myschool.edu.ru/
"Hemertanmsi"y

28 KonTpomabHas paborta no temam «MeTtamib» u 1 bubnuorexa [JOK
«HemeTtauibi» https://myschool.edu.ru/

29 Heoprannueckue u OpraHM4ecKue KACaoThl. 1 bubnuorexa [JOK
Heoprannveckue u opraHn4ecKue OCHOBaHUS https://myschool.edu.ru/
AmpoTepHBIC HEOPTaHUYECKHE U

30 OpraHnveckue coeanHeHus. [ enernueckas 1 bubmuorexa [JOK
CBSI3b HEOPTaHMYECKUX U OPTraHUYECKHX https://myschool.edu.ru/
BEIIECTB
Posp xuMuu B 00ecIieueHuN dYKOI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 bu6mmoreka [IOK
Pa3BUTHH MEAUIUHBL. XUMHUS U 3JI0POBHE https://myschool.edu.ru/
YeloBeKa.

[IpencraBienust 00 OOMIMX HAYYHBIX
32 n;)I/III{[uI/IHax npOMHmn};{Horo };Ii)nyquHﬂ 1 bubmmorexa LIOK
. https://myschool.edu.ru/
BAYKHEHIIINX BEIIECTB

33 | UenoBek B MHpe BEIIECTB U MaTePUAJIOB 1 bubmorexa IOK

https://myschool.edu.ru/

34 | Urorosast KOHTpoJIbHasI paboTa. 1 bubnmorexa HOK

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O 34
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YYEBHO-METOJNYECKOE OBECIMEYEHUE OBPA30OBATEJABHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 11 kmace/ T'abpuensia O.C., Octpoymos U.T'., CiankoB C.A., AKIIHOHEPHOE
obmectBo «M3marenscTBo «IIpocBerneHne»
Xumus , 10 xiracce/ I'abpuensa O.C., Cnagkos C. A.. OctpoymoB U. I'., AknrionepHoe

obmectBo "M3natennctBo "[Ipocsenienue"

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






