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MNOACHUTEJ/IbHAA 3AIIUCKA

Paboyas mnporpaMmMa no XUMHMM Ha YypPOBHe CpeJHero oo61iero
006pa3oBaHuMs pa3dpaboTaHa Ha ocHoBe PenepasbHOrO 3akoHa oT 29.12.2012
Ne 273-®3 «06 obpasoBanuu B Poccuiickoin Pepepanuu», TpebOBaHUH K
pe3ysibTaTaM OCBOeHHS ¢eJepaJbHOM 00pa30BaTeJbHOWU MNPOrpaMMbl
cpenqHero o6uero ob6pazoBaHuda(POIl COO), npeacraB/JeHHbIX B
denepasbHOM TrocyfapCTBEHHOM obpasoBaTesbHOM cra”Hgapte COO, c
yyétoM KoHuenuuu npenosaBaHUus y4eOHOTo mnpeaMeTa «XUMHSA» B
obpasoBaTesibHbIX OpraHusauusx Poccuiickoit degepanyu, peasusyroliux
OCHOBHbIe 00pa3oBaTesibHble MPOrpaMMbl, M OCHOBHBIX IOJIO)KEHUU
«CTpaTerun pa3BuTUs BociuTaHuA B Poccurickon Pefepaliuu Ha nepuoj A0
2025 roga» (Pacnopsixkenue [lpaButenbctBa PO ot 29.05. 2015 N2 996 - p.).

X¥MHUSA HA YPOBHE YIJyO0JIEHHOTO U3YyYEeHUs] 3aHUMAeT BaXXHOe MeCTO B
CUCTeMEe eCTeCTBEHHO-HAay4YHOro ob6pasoBaHusa y4yamuxca 10-11 kjaccos.
N3ydeHue mnpeameTa, peasrsyeMoe B YCJ0BUAX AUPPepeHIMPOBAHHOTO,
npodUJIbHOTO 00y4YeHHUs], IPU3BAHO 00eCHedYruTh 0011e006pa30BaTEJbHYI0 U
00I1IeKyJIbTYPHYI0 MOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOAUMYIO [Jis
aJlanTal Uy UX K ObICTPO MEHSIIOUIUMCS YCJA0BHUSAM KU3HU B COIUYME, A TAKXKE
Uil TPOJOJLKEHUS O00ydyeHHMsl B OpraHu3anusax MNpodecCHOHaJIbHOr0
00pa3oBaHHs, B KOTOPbIX XUMHS SBJSETCAd OJHOW U3 MPUOPUTETHBIX
JUCLMIIJIVH.

B mporpamMMe mo XMMHM Has3HayeHUe mpeaMeTa «XHUMHUA» MOJy4aeT
NO/IpOOHYI0 MHTEPIPETAIMI0 B COOTBETCTBHU C OCHOBOIOJATAIMMU
noJsioxkeHUussMu PIr'OC COO o B3aMMOOOYC/I0BJIEHHOCTH lieJieW, COJeprKaHus,
pe3y/IbTaTOB 00y4YeHUs U TPeOOBAaHUW K YPOBHIO MOATOTOBKU BBIMYCKHUKOB.
CBUETENbCTBOM TOMY SIBJISIIOTCS CJAEAYIOLIME BBINMOJHSEMbIE MPOrpaMMOU
0 XUMUU QYHKIUU:

e UHPOPMALUOHHO-METOAUYECKAS, peasn3anus KOTOpPOH
obecrneynBaeT MNOJIiyYeHUE MPeACTABJEHUS O LessdX, COAep:KaHUH,
00l1el cTpaTeruu 00y4eHHusl, BOCIUTAHUSA U Pa3BUTHUS 00y4YaOLUXCS
CpeACTBaMM MpeJMeTa, H3y4aeMoro B paMKaX KOHKPETHOTO

npoduis;

e OpraHU3aLMOHHO-IJIAHUPYIOLIAS, KoTopast npeaycMaTpUBaeT
onpejesieHUe: NPUHIIMIIOB CTPYKTYPHUPOBAHUSA U
N0CJel0BaTeJbHOCTH U3y4eHus y4ebHOro MaTepuaJa,

KOJIMYeCTBEHHbIX M Ka4eCTBEHHbIX ero XapaKTepUCTHUK; MOJIX0J0B K
GOpPMUPOBAHUIO COJIEPXKATEJIBHOM OCHOBBI KOHTPOJII M OLEHKHU
06pa3oBaTe/IbHbIX JOCTUKEHUH O00YyYalolMXCd B paMKaX UTOTOBOH



aTTecTauMd B ¢QopMe eJUHOr0 TOCYyJapCTBEHHOI0 3K3aMeHa [0

XUMMUHU.
[Iporpamma a5 yrjiy6J1HHOTO U3yYeHHUS] XUMUU:
e yCTaHaBJIMBaET WHBapUaHTHOE npeiMeTHOe coJiep:KaHue,

ob6s3aTesibHOEe [/l M3y4YeHUs B paMKaxX OT/eJbHbIX MNpoduien,
npefycMaTpUBaeT paclnpefesieHMe U CTPYKTYpUpPOBAaHUE €ero Io
KJlacCaM, OCHOBHBIM COJlepKaTeJIbHbIM JIMHUAM /pa3jesaM Kypca;

o JaéTr npUMepHoe pacnpezjesieHue y4ebHOro BpEMEHH,
pPEKOMEeH/IyeMOTr0 /1 U3yUYEeHUs OTAebHBIX TEM;

e IpejJaraeT NPUMEPHYI MOCJEeL0BATEJbHOCTb M3yYeHUs y4eOHOro
MaTepuasa C Y46 TOM JIOTUKHU NOCTPOEHUs Kypca,
BHYTpPUIIpeJMETHBIX U MEXIIPeAMETHbIX CBSA3EH;

e JIaéT MeTOJUYECKYH HHTepHpeTaluio LeJed U 3aZad HU3y4eHHUs
npeaMeTa Ha YIJyOJEHHOM YpPOBHE C Y4Y€TOM COBpPEMEHHBIX
NPUOPUTETOB B CUCTEMEe CpejHEro o6uero obpa3oBaHU4,
coZiep:KaTeJbHOU XapaKTEepPUCTUKU IJIAHUPYEMbIX pPe3yJbTaTOB
OCBOEHHSI OCHOBHOW 00pa3oBaTe/JibHOW MpOrpaMMbl CpeJHETO
00111ero 06pa3oBaHuUs (IMYHOCTHBIX, MeTalnpe/iMeTHBIX,
npeJMeTHBIX), a TaKXe C Y4YE6TOM OCHOBHBIX BHJOB Y4YeOHO-
NO3HABaTeJbHbIX  JIEMUCTBUM  OOydYawllerocs 1O  OCBOEHHUIO
coZiep>KaHus NpegMeTa.

[Io BceM Ha3BaHHbIM MO3UIMSIM B IPpOrpaMMe N0 XUMUH NPeyCMOTPEeHaA
IpPeeMCTBEHHOCTb C OOyYeHHeM XMMHU Ha YpPOBHE OCHOBHOIO OO0ILero
obpas3oBaHHd. 3a mOpeJesaMd YCTAaHOBJIEHHOW MPOrpaMMOM MO XUMHHU
00s13aTeJibHOM (MHBAapHWAaHTHOM) COCTaBJISAIOILEN COZEpPKaHUS Yy4eOHOTO
npeaMeTa «XUMHUS» OCTA€TCS BO3MOXXHOCTb BbIOOpa €ro BapUaTUBHOU
COCTaBJIIOIIEN, KOTOpas [JOJDKHA ONpefesIAiTbCd B COOTBETCTBUU C
HalnpaBJieHUeM KOHKPETHOT0 MPoduJis 00y4eHHsl.

B cooTBeTCTBUU C KOHIeNTyaJbHbIMU mNojaokeHuamu Proc COO o
Ha3HAYeHUU MpeJMeTOB 0a30BOTO U YIJyOJIEHHOTO yYPOBHEH B CHUCTEME
AubdepeHIMPOBAaHHOTO 00Oy4YyeHHs1 Ha YpPOBHE CpeJHEro  0OIero
006pa3oBaHWs XUMHUs Ha YPOBHE YTIJyOJEHHOTO M3y4eHUs] HaAmNpaBJeH Ha
peaju3alUil0 NPEEMCTBEHHOCTH C TMOCAEAYHOLKUM 3TAalOM MOJyYeHHUs
XMMHYECKOT0 00pa30BaHUs B paMKaxX M3y4YeHUs ClielUaJlbHbIX €CTECTBEHHO-
HAy4YHbIX U XMMHUYECKUX AUCIHHUIJIMH B By3ax W OpraHMU3alUsiX CpeJiHero
npodeccHMoHaJbHOTO 00pa3oBaHUA. B 3TOoM CBS3U WH3ydyeHHe MpeaMeTa
«X¥MMUSA» OPUEHTUPOBAHO NPEUMYLIECTBEHHO HA paCIIMPEHUE U YTJyOJIeHUE
TEOPETUYECKOW M MPAKTUYECKOW MOATOTOBKH OOYYalOIMXCS, BbIOpABUIMX
onpese/éHHbIA NpoPuab O0O0y4YeHHs, B TOM 4YHUCAe C NepCHeKTUBOU



NOCJeYIOIEro MOJy4YeHUsI XMMHUYECKOr0 00pa30oBaHWS B OpraHU3aLUSIX
npodeccuoOHaJIbHOTO 00pa3oBaHuA. Hapsaay ¢ aTuMm, B cBeTe TpebGOBaHUU
®I'oC COO k 1mIaHUpyeMbIM pe3yJibTaTaM OCBOeHUs ¢eJlepaJbHOU
06pa3oBaTeJIbHOW MPOTpPaMMbl CpeJHEero o60lIero 06pa3oBaHUSl HU3Y4YEHUE
npeaMeTa «XHUMHUSA» OPUEHTUPOBAHO TAKXKe Ha pelleHre 3a/4a4 BOCIIUTAHUA U
COLMAJIBHOTO pa3BUTUA oOOydawuuxcsd, Ha (GOpMUpPOBaHHE y HHUX
OOIEeUHTE/IJIEKTYaJIbHbIX YMEHHWH, yYMEHUMW paldoHa/U3aldu Yy4eOHOro
TpyZa U 0000IEHHBIX CIT0COOO0B eI TeJIbHOCTH, HMeEIOIUX
MEX/AUCLUIIJIMHAPHBIM, HaAIpeAMETHBIN XapaKTep.

CocTtaBigwUMU MpeaMeTa «XHMUSA» HA YpPOBHe YIJYOJIEHHOTO
U3y4YeHUs1 SABJAIOTCA YrayOJéHHble Kypcbl - «OpraHuyeckass XUMHUS» U
«0061as 1 HeopraHuyeckas XuMusa». [Ipu onpeiesieHUH MOAX0A0B K 0TO6OPY U
CTPYKTYPHOM OpraHuU3aldu COJEep>KaHUs 3THUX KypCOB B MporpamMe Io
XUMUHU 3a 0CHOBY NpUHATHI nosiokeHuss PT'OC COO o pasinuusax 6a30Boro u
yrJIyOJIEHHOTO YPOBHEM U3yYeHUS NpeJMeTa.

OcHoOBY cozep:kaHusi KypcoB «OpraHuueckas xuMua» M «06was u
HeopraHh4ecKass XMUMUS» COCTAaBJIIET COBOKYIHOCTb NMpPeAMETHBIX 3HAHUHU U
YyMEeHUHM, OTHOCAILUXCA K 0a30BOMYy YpOBHIO M3y4YeHUs IpejMeTa. ITa
CUCTeMa 3HaHUW MOJIy4yaeT OIpeJe/léHHOe TeOpeTHUYeCKoe [AOINOJIHEHUE,
NO3BOJIIIOLIEE OCO3HAHHO OCBOUTBH CYLECTBEHHO OOJIbIIMK OOBEM
baKkTo/I0rUYecKoro Marepuasia. Tak, Ha yrJy6JEHHOM YpPOBHE H3y4YeHUs
npegMeTa obecredyeHa BO3MOKHOCTb 3HAYUTEJbHOTO YBeJUYEeHUSI 00bEMa
3HAaHUW O XMMHUYECKHX 3JIEMEHTAX U CBOMCTBAX MX COEJIMHEHUM Ha OCHOBE
pacliMpeHusi W yrJyOJieHUus TNpeJjCTaBJeHHH O CTPOEHUU BELeCTBa,
XMMHAYECKOM CBI3M U  3aKOHOMEPHOCTAX  MNPOTEKAaHUs  peaklivH,
paccMaTpyUBaeMblX C TOYKM 3pEHUS] XUMMHYECKOM KUHETUKH U
TepMoJiMHaMUKU. H3ydyeHuWe mnepuoauyeckoro 3akoHa W I[lepuoanyeckoit
CUCTEMBbl XMMHUYECKUX 3JeMeHTOB 0a3upyeTcd Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX NpeJCTaBJIEHUAX O CTPOEHUM aToMa. XMMHUYeCKas
CBSI3b OO'BSICHSIETCS C TOYKH 3PEHUS IHEPreTHYECKHWX U3MEHEeHUH MpHu eé
00pa3oBaHHWM M pa3pylIeHUH, a TaKKe C TOYKH 3PEHUs MEeXaHU3MOB eé
obpasoBaHus. HM3ydyeHue THUNOB peaklyMil AONOJIHAETCI (OpPMHUPOBAHHUEM
npejCcTaBJeHU 00 3JIEKTPOXMMHUYECKHUX TMpOLEeccax U 3JIEKTPOJIM3E
pacmjiaBOB U pacTBOPOB BellecTB. B Kypce opraHuyeckod XUMHU NpH
pacCMOTPEHUN PEAKIMOHHOW CMOCOOHOCTU COEJUHEHHUU yJiesisieTcsl 0coboe
BHUMaHHE BOIpocaM 00 3JIEKTPOHHbIX 3pdeKTax, 0 B3aUMHOM BJIMSHHUHU
aTOMOB B MOJIEKYJIaX U MeXaHU3Max peaKIuu.

Ocoboe 3HayeHWe HMeEET TO, YTO Ha COJlepKaHUEe KYpPCOB XHUMUHU
yrJyOJIEHHOTO YPOBHSI H3Yy4YeHUs JJisl KJACCOB OMNpeeJ€HHOro npoduis



(rmaBHBIM 00pa30M Ha MX CTPYKTYPY M XapaKTep [OMNOJHEHUH K o60liei
CUCTEME NpeAMETHbIX 3HAHWI) OKa3bIBAlOT BJIMSIHUE CMEXHble MpeJAMeThI.
Tak, HanpuMep, B COAep>KaHUU NpeMeTa JJisl KJIaCCOB XUMUKO-PU3UYECKOTO
npoduss 60/bl10€e 3HAYEHUE OYAYyT UMETh 3JIEMEHThI y4eOHOr0 MaTepHraJja
1o obiel xuMuu. [Ipy M3ydyeHuu npeamMeTa B JAHHOM CJay4dae aKIeHT OyaeT
cAeJlaH Ha OOIIHOCTb METOJ0B MO3HAaHHUS, OOIIHOCTb 3aKOHOB M TEOPHUM B
XMMHUU U B QU3MKE: aTOMHO-MOJIEKYJISIpHAsA TeopUsi (MoJieKyJisipHasi Teopus
B QU3HKe), 3aKOHbI COXPAaHEHHUS] MAaCChl U 3HEPTHH, 3aKOHbI TEPMOIMHAMHUKH,
3JIEKTPOJIM3a, IPeACTaBJIEHUS O CTPOEHUH BeleCTB U APYToe.

B To e BpeMs B COJep)aHUU MpegMeTa [Jis KJACCOB XUMHKO-
6rosioruyeckoro npodussd OOJbIIMK yAeJbHBIK BeC OyJeT UMEThb
opraHuyeckasi XuMus. B aToM ciyyae npeaocTaB/sieTCs BOSMOXHOCTb AJIs
60s1ee 0OCTOSAAITEJILHOTO PAacCCMOTPEHUSI XUMUYECKOW OpraHu3alUy KJETKU
KaK GMO0JIOTUYECKOU CUCTEeMbI, B COCTAB KOTOPOU BXOJST, K IPUMEpPY, TAKHE
CTPYKTYpPHble KOMIIOHEHTHI, KaK JUNUJbI, O€JKH, yraeBo/ibl, HYKJI€UHOBbIE
KUCJOTbI M aApyrve. I[lpyu 3TOM 3HaHHSI O COCTaBe U CBOMCTBax
NpeACTaBUTENIEd OCHOBHBIX KJIACCOB OpPraHWYEeCKUX BeEILEeCTB CJIy»KaT
OCHOBOM JJiI1 H3y4YeHUs CYL[HOCTU MpoLeccoB (POTOCHHTE3a, [AbIXaHUS,
NHIleBapeHUsl.

B nsiaHe ¢opMHpOBaHUSI OCHOB HAyYHOr0O MHPOBO33pPEHMUS], OCBOEHUS
061leHayYHbIX METO/I0B MO3HAHWS U ONbITa NPAKTHYECKOrO NMPUMEHEHUS
HAay4YHBIX 3HAHUH H3y4yeHUe NpeaMeTa «XHMHSI» Ha YIrJyOJIEHHOM YpPOBHE
OCHOBAHO Ha MeXIpeJMeTHbIX CBS3IX C y4YeOHbIMU MpeJMeTaMHy,
BXOJAIIMMU B COCTaB IpeJMeTHbIX obsacted «EcTecTBeHHO-Hay4HbIe
npegMeThbl», «MaTemMaThka W HWHPopMaThka» U «Pycckud $3bIK U
JIUTepaTypar.

[Ipy u3ydyeHuMu y4yeGHOro npejmeTa «XMMHUA» HA yrJayOJIEHHOM YPOBHE
TaKXKe, Kak Ha ypOBHEe OCHOBHOI'0 M cpeJiHEro ob6iiero obpasoBaHus (Ha
6a30BOM ypOBHe), 3ajayell MepBOCTENEHHOW 3HAYUMOCTH SIBJSIETCS
dbopMHUpOBaHUE OCHOB HAyKM XWUMHUHU KaK 00JlaCTU COBPEMEHHOTO
eCTeCTBO3HAHHUS, NpPAKTUYECKOW [edATeJbHOCTU 4eJlOBeKa W OJHOr0 U3
KOMIIOHEHTOB MUPOBOM KyJIbTypbl. PellieHre 3TON 33/jladyd Ha yIrJayO0JEHHOM
ypPOBHE U3y4YeHUs NpeJiMeTa peoaraeT peajM3alUio TaKUX LieJieH, Kak:

o <¢dopMUpoBaHHE NpeACTABJEHHUN: 0 MaTepUAJIbHOM eHWHCTBE MHUPA,
3aKOHOMEPHOCTSIX U IO3HAaBAEMOCTH fIBJIEHUMW MNPUPOJbl, O MeCTe
XMMHUM B CHUCTEME eCTEeCTBEHHbIX HAyK W eé Bejaylled poJid B
obecriedeHUH YCTOMYMBOTO PA3BUTHUs 4YesJOBe4yecTBa: B pelIeHUHU
npobJieM 3KO0JIOTUYECKOH, 3HEepreTUYEeCKOHr 51 NUILEBOU
6e30MacHOCTH, B pPa3BUTUU MeJMIMHbI, CO3/JlaHUU  HOBBIX



MaTepuasjioB, HOBBbIX MCTOYHHUKOB JSHepPrud, B o0beclieYeHUuU
paIoOHaJbLHOTO IPUPO/I0T0JIb30BAHUS, B dbopMUpOBaHUU
MUPOBO33peHHUs1 U 00Ileld KyJbTypbl 4eJsloOBeKa, a TakKxke
3KO0JIOTUYECKH O0OOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBbIO U
NIPUPOSHOU CpeJE;

OCBOE€HME CHCTEeMbl 3HaHUH, JieKaluX B OCHOBE XHUMHYECKOU
COCTaBJIsAIOIIEN €CTeCTBEHHO-Hay4YHOU KapTUHBI MHpa:
byHJaMeHTa/lbHbIX TNOHSTHUM, 3aKOHOB W TEOPUHA  XUMHUH,
COBPEMEHHBIX IIpeJ/ICTaBJeHHH O CTPOEHHM BelllecTBa Ha pa3HbIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, Ha/IMOJIEKYJISIPHOM, O
TepMOJIUMHAMHUYECKHUX U KHUHETHYEeCKHUX 3aKOHOMEPHOCTSX
NpOTeKaHUs1 XUMHYECKHX peakIui, 0 XHMHUYECKOM paBHOBECHH,
pacTBOpax U AMCIEPCHbIX CUCTEMAX, 00 0OIIMX HAYYHbIX MPUHIIMIAX
XMMHUYECKOT0 NPOU3BO/ICTBA;

dbopMupoBaHMEe Yy  O00OyYalOUMXCAd  OCO3HAHHOrO MOHUMAaHUS
BOCTPEOOBAHHOCTH  CUCTEMHBIX  XHMHUYECKUX  3HAHUHA  JJIs
00'bSICHEHMS KJIIOYEBBIX HJIEW U MPOOJEM COBPEMEHHOW XUMUH, JJis
00'bSICHEHUS Y MPOTHO3UPOBAHUS SIBJEHUH, UMEIOIIMX eCTECTBEHHO-
Hay4yHYIl0 HPUPOJY; I'PAaMOTHOrO pelleHUsI Mpob6JeM, CBSA3aHHBIX C
XMMHEN, TMPOTHO3UPOBAHMS, aHaJM3a UM OLEHKH C TMO3ULUH
3K0JIOTUYEeCKOM 0€e30IMMacHOCTH 1oCJieICTBUM OBITOBOM U
NPOU3BO/ICTBEHHON  JleTeJIbHOCTA  4eJIOBEKa, CBSI3aHHOU C
XMMHUYECKUM TPOU3BOJCTBOM, MCIOJb30BaHUEM M IepepaboTKON
BELLECTB;

yrjayoJieHue TMpeAcTaBJIeHWHM O Hay4YHbIX MeToJlaX I03HaHMUS,
HEeO0OXO0AMMBIX JIJ1sl IPUOOpeTeHUsI yMEHUH OPUEHTUPOBATLCS B MUPeE
BEIleCTB U OObSICHEHUSI XHUMMUYECKUX SIBJEHUM, UMEIOIUX MeCTO B
IpUpPO/ie, B MPAKTUYECKOH J1eITEe/IbHOCTHU U ITOBCEJHEBHOM KU3HU.

B nuiaHe peasiM3alMu nepBoOYepPeHbIX BOCIUTATEJIbHBIX U Pa3BUBAIOLIUX
OYHKIMA 11€JIOCTHOW CHCTeMbl CpeJlHero o0611ero o6pa3oBaHUs NpH
M3y4YeHUU TmpeaMeTa «XUMHUsS» HaA YrJyO6JIEHHOM YpOBHE 0OCOOYIO
aKTYyaJIbHOCTb IPUOOBPETAIOT TAaKHeE 1LIeJIH U 33/]a4H, KaK:

BOCIIUTaHUE YOEXJEHHOCTA B MO3HABAEMOCTHU SIBJIEHUU NPUPOJDI,
YBaXXEHUs] K IMpPOLIECCYy TBOPYECTBA B 00JIACTU TEOPETHYECKUX HU
NPUKJIAJHBIX HcCCJie/JOBaHUN B XUMUH, dbopmUpoBaHUe
MHUPOBO33pPEHUS, COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKY;



e pa3BUTHE MOTHUBALMU K OOyYEeHHIO M IO3HAHHUIO, CIIOCOOHOCTEU K
CAMOKOHTPOJIFO M  CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHUA
o01eYesI0BeYeCKUX IEeHHOCTEH;

e pa3BUTHE I[O3HAaBaTeJbHbIX UHTEPECOB, HWHTEJ/IEKTyaJbHbIX U
TBOPYECKUX CIOCOOHOCTEeN o6y4aroluxcs, GOpMUpPOBAHUE Y HHUX
CO3HATEeJIbHOIO OTHOLIEHUs K CaMOOOpa30BaHUIO U HENPEPbIBHOMY
00pa30BaHMIO KaK YCJOBUIO YyCIHENHOM MNpodecCHOHaTbHOU U
OOILLleCTBEHHON J1eATEeJbHOCTH, OTBETCTBEHHOTO OTHOIUEHUS K
CBOEMY 3/10POBbI0 U MOTPEOHOCTH B 3/J0POBOM 00Opa3e KU3HU;

e {QopmupoBaHHUE yMEHUU 1’| HaBBIKOB pa3yMHOTO
NPUPOJONOJb30BAHUS, pa3BUTHE  IKOJIOTUYECKOM  KYJbTYPHI,
NpuobOpeTeHrWe ONbITa OOLECTBEHHO-NOJIE3HOW 3KOJIOTUYECKOU
JlesITeJIbHOCTH.

Ob6miee 4YMCJIO 4YacoB, NPeAyCMOTPEHHbIX [JI1 MW3y4eHUs XUMHUHU Ha
yrJy0JIEeHHOM YpOBHe CpeJHero ob6iiero o6pa3oBaHUs, cocTaBsseT 238
yacoB: B 10 ksacce — 102 yaca (3 4aca B Hejest0), B 11 kiacce — 136 yaca (4
qyaca B HeJZleJIt0).



COAEPKAHUE OBYYEHHUA
10 KJIACC

OPTAHUYECKA{A XUMUA

TeopeTnyeckre 0CHOBbI OPraHU4eCKON XUMMM.

[lpefMeT ¥ 3HadYeHUMe OpPraHAYECKOW XHWMWUH, INpejCTaBJIEHUE O
MHOTr000pa3ny OpraHu4eCcKux coeJMHEHUH.

JJIEKTPOHHOE CTpPOeHHe aToMa yrJiepoja: OCHOBHOE U BO30YyXKJEHHOE
COCTOSIHUSA. BasleHTHbIe BO3MOXXHOCTHU aToOMa yryepoja. XuMuveckas CBs3b B
OpPraHU4YecKUX COeJUHEHUSAX. THUMbl THOPUJAU3ALMUM ATOMHBIX OpOUTaJIer
yrjiepoZia. MexaHu3aMbl 00pa30BaHUsS KOBAJEHTHOW CBA3U (OOMEHHBbIA U
JIOHOPHO-aKLeNTOPHbIN). THUIIBI TEpeKpbIBAaHUSA aTOMHbBIX OpOUTaJIEN, O- U TI-
cBa3U. OMHapHas, ABOWHAasA U TpoWHas cBA3b. CocoObl pa3pbiBa CBSI3el B
MOJIeKyJIaX OpraHUuYecKUX BellecTB. [loHATHMEe 0 CBOOOAHOM pajuKase,
HyKJieodUJie U 3JeKTpoPue.

Teopus cTpoeHus opraHuyeckux coeavHeHUud A.M. ByTtsiepoBa
COBpEMEHHble MpeJCTaBJIEHUsS O CTPYKType MoJieKy/. 3HauyeHHe TeOpHUHU
CTPOEHUSI OpraHUYECKHUX COeJUHEeHUU. MoJieKyasipHble M CTPYKTYpHbIe
dopmysibl. CTpykTypHble (OpPMyJibl pas3JUYHbIX BHUJOB: pPa3BEpPHYTad,
COKpallléHHas, cKesjeTHasd. HM3omepusa. Buapl un3oMepuu: CTPYKTypHad,
NpPOCTPAaHCTBEHHAs. JJIeKTPOHHble 3QQPeKTbl B MOJIEKyJlaX OpraHUYeCKHUX
coeHeHUH (MHAYKTUBHbINA U Me30MepHbIN 3QPeKThI).

[IpencraBienve o kaaccudpuKalu opraHMYecKkux BelecTB. [loHsATHE O
OYHKUOHAJIBHOW  TpYIIIIE. ['omousiorus. [omosiornyeckue  psAABbL.
CucTtemMaTHuyecKkass HOMeHKJaTypa opraHuyeckux coeauHeHuir (IUPAC) wu
TPUBUAJIbHbIE Ha3BaHUS OT/l€/IbHbIX IPe/ICTaBUTEJIEM.

OcobeHHOCTH v KaaccupUuKaLus OpraHuYecKUux peakLuu.
OKHCIUTENIBHO-BOCCTAHOBUTEJIbHBIE PEAKIUH B OPTaHUYECKOU XUMHUH.

JKcrepuMeHTa/IbHble METO/bl U3yYeHHUS BeLEeCTB U UX NMpeBpalleHUH:
O3HaKOMJIeHHEe C 00pa3laMU OpraHUYeCKUX BEeLIeCTB U MaTeprha/laMy Ha UX
OCHOBE, OMbITHI M0 NpPEeBpaAllleHUI0 OpraHUYeCKUX BelleCTB MPHU HarpeBaHUU
(ns1aBsieHUe, 0OYT/IMBAHUE U TOpPeHUeE), KOHCTPYUPOBaHHE MOJieJield MOJIEKY.J
OpraHU4YeCKUX BeIEeCTB.

YrieBoaopo/Anl.

Ankanbl. [oMosioruuyeckMid  psifi  ajskaHoB, ob6u@sga  dopmyia,
HOMEHKJIaTypa U U30MepHud. JJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJl aJIKaHOB, Sp3-rUOpUU3alMsl aTOMHbIX OpOWTasel yrJjepoja, o-
cBs3b. PHU3MUECKHEe CBOMCTBA aJIKaHOB.



XuMHUecKre CBOMCTBA aJIKaHOB: peaKlUY 3aMellleHUs, U30MepHU3aluH,
JleTUAPUPOBAHUSA,  LUKJIMU3ALMM,  [HUPOJIM33a,  KpPEeKHWHra, TOpeHHUs.
[IpencraBieHre 0 MexaHM3Me peaK Ui paJUKaJbHOIO 3aMelleHUs.

HaxoxaeHue B npupoge. CnocoO6bl MOJy4YeHUs U IPUMEHEHHE aJIKaHOB.

[uknoankanbl. O6mass ¢opMysa, HOMEHKJATypa M U30Mepus.
OCOOEeHHOCTH CTPOEHUSI M XUMHYECKHMX CBOMCTB MaJbIX (LUKJIOMPOIAH,
UKJIOOYTaH) U OOBIYHBIX (LIMKJOMEHTAH, IUKJOTeKCaH) IMKJIOAJKaHOB.
Croco6bl MoJIy4eHUs U MPUMEHEHUE IMKJI0aJIKaHOB.

Ankenbl. [oMosiorMyecKMd  psifi  ajJKeHOB, obuasg  ¢dopMy.a,
HOMEHKJIaTypa. JJIEKTPOHHOE M INPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYI
aJIKEHOB, SP2-rUOpUAM3alus aTOMHbIX OpOUTaJIed yrjepoja, - U T-CBSA3MU.
CTpyKTypHass M reoMeTpuuyeckas (LUc-TpaHC-) H3oMepusa. Dusuyeckue
CBOMCTBA aJIKEHOB. XMMHYECKHE CBOWCTBA: peaKLyMu IPUCOeJUHEHNH,
3aMeljeHUs] B O-MO0JIOXKEHHWEe TpPpU JABOWHOM CBfI3H, MOJHUMEpPHU3ALMU U
okucyeHus. [IpaBuno MapkoBHUKOBa. KauecTBeHHble peakliuy Ha JBOMHYIO
cBAA3b. CIOCOOBI OTY4YEHUS U IPUMEHEHNE aJIKEHOB.

AJKaiueHBL. Knaccupukanuus aJIKaIMeHOB (conpsixéHHBIE,
M30JIMPOBaHHbIE, KYMYAUPO8aHHble). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOEHUS
M XUMHUYECKUX CBOWCTB CONPSKEHHBIX AUeHOB, 1,2- U 1,4-niprcoeUHEHME.
[TouMepu3zauus conpsiKEHHbIX AUeHOB. CIOoCcOObI NOJIyYeHUSA U IPUMEHEHME
aJIKaJIuEeHOB.

Ankunbl. ['oMoJsiorMyeckuil  psa — aJKUHOB, o06masa  ¢dopMyJa,
HOMeEeHKJIaTypa U uU30MepHs. JJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJl QJIKUHOB, Sp-TUOpUAW3allMs aTOMHBIX OpOuTaser yriaepoja.
dusnyeckue CBOMCTBA aJKUHOB. XHWMHYECKHME CBOMCTBA: peakLUH
NpUCOeMHEHUS], JUMEePHU3ALMU U TPUMepPU3allMM, OKUCIAeHUsA. KucioTHble
CBOMCTBA aJIKUHOB, MMEWIUX KOHIEBYI0 TPOWHYIO CBsI3b. KayecTBeHHbIE
peaklMU Ha TPOWHYI0 CBA3b. CIOCOOBI NOJIyYeHUSI U MPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yryieBoopobl (apeHsl). [oMosiornyeckuit psiJ apeHos,
obmas ¢opmysa, HOMEHKJATypa W  HM30MepHUd. IJJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH3o0Jila. Pu3nyeckue CBOWCTBA
apeHOB. XHMHUYECKHEe CBOWCTBA 0O€H30J1a U €ro TrOMOJIOTOB: peaKLuU
3aMellleHrMsl B 0€H30JIbHOM KOJIbllE U yTJIEBOJAOPOJAHOM pajlKaje, peaKluu
NpUCOeIMHEHUs, OKMCJeHWe ToMoJioroB 6eH3osa. I[lpeacraBieHue 006
OpPUEHTUpPYIOIEM JIEUCTBUM 3aMecTUTesied B O€EH30JbHOM KOJiblle Ha
npUuMepe aJKUJIbHbIX PaJlMKaJoB, KApOOKCHUIbHOU, THAPOKCUIbHON, aMUHO-
M HUTPOrpPyINIbl, aTOMOB TrajioreHoB. OCOGEHHOCTH XUMHYECKHUX CBOMCTB
ctuposia. [lonuMmepusauus crtuposia. Cnocobbl MOJYYEHUS UM NPUMEHEHUE
apoMaTHYeCKHUX yTJIeBOJ0PO/IOB.



[Ilpupoaubii ra3. IlonyTHble HedTsaHble ra3pl. HedTtr u eé
npoucxoxeHue. KaMeHHbIN yroJib U NPOAYKTHI ero nepepaboTku. Cnocoowl
nepepaboTKU HePTU: MeperoHKa, KPeKUHT (TepMUYECKUN, KaTaJIUTUIECKU ),
pudopMuHT, nuposus. [IpoayKThl nepepaboTku HePTHU, UX NPUMEHEHHE B
INPOMBIIIJIEHHOCTU U B OBITY.

['eHeTHYecKas CBSI3b MEXAY Pa3/JIMUHbIMU KJaccaMU yIaeBOJ0PO/0B.

JJIEKTPOHHOE  CTPOEHHE  TaJIOTEHNPOU3BOJHBIX  YIJIEBOAOPO/OB.
Peakuuun 3amellleHusi rajoreHa Ha THAPOKCOrPyINy, HUTPOrPYIY,
[UaHOTPyINy, aMUHOrpynny. /leiicTBue Ha rajloreHNpoUu3BOJHbIE BOJHOTO U
CIMPTOBOrO0 pacTBopa IéJsoyd. B3auMojielicTBMe [AUrajoreHaJKaHOB C
MarHbueM W UIUHKOM. [IoHSITHEe O MeTa/lJIOOPraHUYECKHUX COeUHEHUSIX.
HMcnosib30BaHUE TrajloTeHNPOU3BOHBIX yIJIEBOJOPOAOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPraHUY€ECKHX BEIECTB.

JKcrepuMeHTa/libHble METO/bl U3yYEeHHUS BELIECTB U UX NMpPeBpalleHUM:
u3dydyeHue  (QU3UYECKUX CBOWCTB  YIJIeBOJAOPOAOB  (pacTBOPUMOCTD),
KayeCTBEeHHbIX peakuui yIJ1IeBOJIOPO/I0B pPa3IMYHBIX KJ1acCOB
(obecuBeuyriBaHMe OpPOMHOM WJIM MOJHOM BOJbI, pacTBOpa MepMaHraHaTa
KaJius, B3auMMOJIEMCTBUE alleTWJIeHAa C aMMMHA4YHbIM pPacTBOPOM OKCHU/JA
cepebpa(l)), kadyecTBeHHOe OOHapyKeHHe yrJjepoJa W BoJopoJa B
OpraHMYecKUX BellecTBax, MOJyuyeHUe 3TUJeHA U U3yUYeHHUe ero CBOMCTBE,
O3HaKOMJIeHHUE C KosleKIUAMU «HedTb» U «YT0Jb», C 06pa3iamMu mjaacTmacc,
KaydyKOB W pe3UHbl, MOJeJUpPOBaHHME MOJIEKYJ YIJIEBOJOPOJOB U
raJloreHIpoOU3BO/IHbIX YTJIEBOJOPO/I0B.

Kucnopoacoaepxaiye opraHudecKue coeJuHeHUs.

[IpenesnbHble 0oAHOATOMHbIE CIUPThI. CTpoeHUe MoJsieKyJ (Ha mpuMepe
MeTaHoJla UM 3TaHoJja). [oMosiornyeckuil psj, obmas opmysia, U30Mepus,
HOMeHKJIaTypa U KJjaaccupukanusa. Pusndyeckue CBOMCTBA MpeesibHbIX
OJJHOATOMHBIX CIHUPTOB. BofopoHble CBSI3U MEXAY MOJIEKyJaMH CIUPTOB.
XuMHYeCKHMe CBOWCTBA: peaKIMU 3aMellleHUs, JAeruapaTanydy, OKUCIeHHS,
B3aUMOJIEICTBME C OpPraHUYeCKUMM UM HeOpraHU4eCKMMH KHCJIOTaMH.
KauecTBeHHas peaklisi Ha OJHOATOMHble CNUpPTHI. JleicTBUe 3TaHOJIa U
MeTaHOJla Ha oOpraHu3M yesjoBeka. CHocoObl MOJydyeHUs W NPHMEHEeHHe
OJIHOATOMHBIX CIIUPTOB.

[IpocTbie 3dupbl, HOMeHKJaTypa U H30Mepud. (OcoBGEHHOCTH
bU3NYEeCKUX U XUMHUYECKUX CBOUCTB.

MHoOroaToMHble CIUPThI — 3TUJIEHIJIMKOJIb U IJIKlepuH. Pusndeckue U
XAMHYeCKHe CBOMCTBA: peakKUUMU 3aMellleHUs, B3auMOJEMCTBUE C
OpraHMYeCKUMU U HEOPTraHWYECKMMH KHCJI0TaMHU, KayeCTBEHHAs peaKIiys Ha
MHOI0aTOMHble  COUPTHI. [lpejcTaBjieHHWe O MeXaHU3Me peaKlUi



HyKJIeOQUJIbHOTrO 3aMellleHus. [leiicTBMe HAa OopraHu3M 4esioBeka. CocooObl
MOJIyYeHUs U TpHMeHeHHe MHOT0aTOMHBIX CIIUPTOB.

®eHos. CTpoeHUe MOJIEKYJibl, B3AUMHO€E BJIMSIHUE TUPOKCOTPYIIbl U
6eH3o/ibHOTO sgJpa. dusuyeckue cBoWcTBa (GeHosa. OcobeHHOCTH
XUMHWYECKUX CBOMCTB ¢eHosla. KadecTBeHHble peakuud Ha QeHOJL.
TokcuyHocTh ¢eHosa. Crnocobbl MOJy4eHUs] U MNpUMeHeHUe ¢eHoJa.
deHosipopMaibAeruiHas CMoJia.

KapboHnunbHble coeJUHEHUS - aJbJeruzibl U KEeTOHBI. JJIEKTPOHHOE
CTpOeHHe KapOOHWJIBbHOU rpynmbl. ['oMosiorndyeckre psfibl ajbJerdioB U
KEeTOHOB, o0061asd ¢opMyJsa, H30MepUsi U HOMeHKJaTypa. Pusnydeckue
CBOMCTBA a/bAEeruloB U KETOHOB. XMMUUYECKHE CBOWCTBA aJbJAErU0B U
KETOHOB: peaKLUy npucoefuHeHUust. OKuc/IeHUe ajlbJeru/ioB, KayeCTBEHHbIE
peakyuu Ha anbgeruzbl. Cnocobbl MoJiydYeHUs U NpUMeHeHUe albJeTu/I0B U
KETOHOB.

OAHOOCHOBHbIE TMpeJie/ibHble KapOOHOBble KUCAO0TbL. OCOBGEHHOCTH
CTPOEHUSI MOJIEKYyJl KapOOHOBBIX KHUCJIOT. HM3oMepusi U HOMEHKJATypa.
dusnyeckue CBOUCTBA OJHOOCHOBHBIX Ipe/esibHbIX KapOOHOBBIX KHUCJOT.
BozpopoaHbie cBSI3M Mex/Ay MOJIeKyJlaMHd KapOOHOBBIX KUCIAOT. XUMUYECKHE
CBOMCTBA: KHCJOTHblE CBOWCTBA, peakUus 3TepUPUKALMM, peaKLUuUu C
y4acTHUEM YIJIeBOJOPOJHOr0 paaukasa. Oco6eHHOCTU CBONCTB MypaBbHHOM
KUCJI0THI. [loHATHE 0 MPOU3BOJHBIX KAPOOHOBBIX KUCJIOT — CJOXKHBIX 3QUpax.
MHoroo6pasue KapOb0HOBBIX KHUCJOT. OCOGEHHOCTH CBOMCTB HeMNpeie/ibHbIX
M  apoOMaTHU4YeCKUX KapOOHOBBIX KHCJOT, JUKAapOOHOBBIX  KHCJIOT,
TMJIPOKCUKApOOHOBBIX KHUCJAOT. [lpejcTaBUTE/M BBICHIMX KapOOHOBBIX
KUCJOT:  CTeapuHOBasi, MaJbMUTHHOBAs, OJIEMHOBAas,  J/IUHO.1€8as,
/IUHO/1eH08as1 KUCJAOThL. CnocoObl MOJy4YeHUsI U NpPHUMeHeHHe KapOOHOBBIX
KHUCJIOT.

CnoxHble 3¢pupbl. 'oMosioruueckul psaa, obuas dopmysia, U30MepUst U
HOMeHKJaTypa. Pu3uyeckrue U XMMUYeCKUe CBOMCTBA: TUAPOJIU3 B KUCJI0U U
IIeJIOYHOU CcpeJie.

Kupbl. CtpoeHue, ¢u3MyeckMe U XUMHUYECKHE CBOWCTBA KHUPOB:
TUAPOJIM3 B KHUCJAOW W IesodyHOU cpede. OCOOEHHOCTH CBOWCTB »KMPOB,
Co/ieprKallluX OCTAaTKU Helpe/ e/ IbHbIX YKUPHbBIX KUCJAOT. 2KHpbI B IpUpo/e.

MbL14A KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOlee AelCTBUE.

Ob1aa XxapakTepucTHKa yrjieBooB. Knaccupukauus yryieBosoB (MOHO-
, AU- W TmoJucaxapuzibl). MoHocaxapuJpl: IJIlOK03a, PpPYKTO3a, rajakTo3a,
pub03a, Ae30Kkcuprub0o3a. Pr3rMUecKkrue CBOMCTBA M Hax0XK/leHHWe B MPUPOJIE.
dotocuHTEe3. XUMHYECKHME CBOWCTBA T[JIIOKO3bl: peEaKIUU C Yy4yacTUeM
CIMPTOBBIX U aJbJeTUHOM TPYyII, CIUPTOBOE U MOJIOYHOKUCJIOE OPOKEHMUE.



[lpuMeHeHUe TJIIOKO3bl, €€ 3HAYEeHHWE B >XKU3HEJEeATEeJbHOCTH OpraHU3Ma.
Jlucaxapuppl: caxapo3a, MaJibTO03a M JiakTo3a. BoccTraHaB/MBawue Hu
HeBOCCTaHaBJIMBawLMe Agucaxapuabl. ['uaponus gucaxapuoB. HaxoxaeHue
B 1npupoje U TnpuMeHeHue. I[losvcaxapugbl: Kpaxmas, TJUKOT€H U
neJatos03a. CTpoeHre MakKpoOMOJIEKYJl KpaxMaJsia, [JIMKOTeHa Y LeJIJIF0JIO3bI.
dusnyeckue CBOWCTBA KpaxMaja U LeJUI0JA03bl. XMMHAYECKUEe CBOMCTBA
KpaxMaJjia: THUJpOJIM3, KadyeCTBEHHas peaknusd C HOoAOM. XHUMHUYeCKHUe
CBOMCTBA 1eJIJII0JIO3bl: TU/IPOJIK3, ToJyYeHrne 3QUPOB 1es110J103bl. [IoHsATHE
00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHbIX LIEJIK).

JKclepuMeHTaJIbHble METO/bl U3yYeHHS BelleCTB U WX NpeBpalleHUH:
pPacTBOPUMOCTb Pa3JIMYHbIX CIIUPTOB B BOJE, B3aUMOJEWCTBUE 3TAHOJA C
HaTpPUEM, OKHCJeHHe STUJIOBOTrO CHUPTA B ajbJeruJi Ha pacKaJEéHHOU
MeJJHOM TMPOBOJIOKE, OKMUCJEHHE 3TUJIOBOTO CHUPTA AUXPOMATOM KaJlUs
(BO3MOXKHO MCIIOJIb30BaHHE BUJIEOMATEPHAJIOB), KAUeCTBEHHbIE peaKIUX Ha
anpJerupl (c ruapokcuaoM auaMMuHcepeopa(l) u ruapokcugom meau(ll)),
peakuus TIJvLepyrHa C rugpokcugoMm wMeau(ll), xumuyeckre cBoUCTBa
pacTBOpa YKCYCHOM KHCJOTbI, B3aUMOJEUCTBUE pacTBoOpa TIJIIOKO3bl C
ruapokcugoM menu(ll), B3amMopeilcTBHMEe Kpaxmasa C HOJOM, pelleHHe
3KCIepUMeHTaJIbHbIX 3a7la4 Mo TeMaM «CnupThbl U peHosbl», «KapboHOBbIE
KUCI0ThI. CJI0XKHBIE 3QUPDBI».

A3oTcoaepKalnue opraHu4YecKue coeJuHEeHHUs].

AMUHBI - oOpraHuyeckue IMpPOU3BOJAHble aMMHuaka. Kiaccudukauus
aMUHOB: ajuMdpaTUYeCKue U apoMaTUYeCKue; MepBUYHbIe, BTOPUYHbIE U
TpeTU4yHble. CTpoeHUe MOJIEKYJI, 001as popMysia, M30MepHsl, HOMEHKJIaTypa
U (puU3UYeCcKHe CBOMCTBAa. XMMHUYECKOEe CBOMCTBA allpaTHYECKHUX aMHHOB:
OCHOBHbIE CBOMCTBA, aJIKUJIMPOBAHUE, B3aUMO/IEMCTBHE NTEPBUYHbIX AMUHOB
C a30TUCTOU KUCJA0TOM. COJIM aJIKUJIAMMOHMUS.

AHWIVMH - MpeACTaBUTE/b aMHUHOB apoMaTuyeckoro psga. CTpoeHue
aHW/IvMHa. B3auMHoe BJIMSIHME TpPynn aTOMOB B MOJIEKYJie aHUJIMHA.
Oco6eHHOCTH XMMHYECKHWX CBOMCTB aHWJIMHA. KauecTBeHHble peaKlMU Ha
aHuauH. Crnoco6bl MOJIydYeHUSI W TNpHMeHeHHe aJudaTHUYeCKUX aMHUHOB.
[loslyyeHre aHUJIMHA U3 HUTPOOEH301a.

AMMWHOKHCJIOTBI. HoMeHKaTypa 5| “3oMepus. OTapenbHbIe
npejCTaBUTENN O-aMAHOKMUCJIOT: TJIMIMH, ajJlaHuH. Pu3nuvyeckue CBOWCTBA
AMUHOKMCJIOT. XUMHYECKHe CBOWCTBA aMUHOKHMCJIOT KakK aM@OTepHbIX
OpraHUYeCKuX COeJUHEHHWM, peaklusl IMOJUKOHJeHCallud, 0Opa3oBaHUeE
NenTUAHOU CBSA3U. bHosiornyeckoe 3HayeHUE AMHUHOKHUCAOT. CHHTE3 U
TUAPOJIN3 NENTHU/L0B.



Benkn kak npupoAHble TmojuMepbl. [lepBuyHas, BTOpUYHas U
TpPeTHU4YHasi CTPYKTypa 6esKOoB. XMMHYEeCKHMe CBOWCTBA OEJIKOB: THJPOJIU3,
JleHaTypalys, KaueCTBeHHbIe peaKIU1 Ha OesKH.

JKCIepMMeHTa/IbHble METO/bl U3YYeHHUs BelleCTB U UX NpeBpalleHui:
pacTBopeHHe 0eJIKOB B BOJe, JeHaTypauusl Oe/JKOB IpU HarpeBaHMH,
[IBETHbIE peaK WU Ha OeJIKY, pellieHhe SKCIIepHUMeHTalbHbIX 33/1a4 110 TeMaM
«A3oTcozepkaliye opraHuyeckue coeJuHeHUsi» U «Pacno3HaBaHue
OpraHUY€eCKUX COeJUHEHUN».

BbICOKOMOJIEKYJ/IAPHBbIE COeJUHEHUS.

OCHOBHble TOHSATUSI XUMHH BBICOKOMOJIEKYJISIDHBIX CO€JWHEHHUM:
MOHOMep, MOJIUMED, CTPYKTYPHOE 3BEHO, CTeNleHb MOJIMMepPHU3aL UK, CPeAHsIs
MoJieKyJisipHass Macca. OCHOBHble MeTOJbl CUHTE3a BbICOKOMOJIEKYJISIPHBIX
coeJMHEHUH — NOJIMMepU3alUs U OJUKOH/AEHCalUsl.

[lonvumepHble MaTepuasbl. [lnacTMaccel (MOJMITUIIEH, TOJUNIPOIUJIEH,
MOJIMBUHUJIXJIOPUJ, MOJUCTUPOJI, TOJUMETUIMETAKPUIAT, MOJTMKAPOOHATHI,
noJIM3TUJeHTepedTanart). YTUausauus U nepepaboTka MnjaacTUKa.

JJlacTOMepbl:  HAaTypaJIbHbIM  Kay4yyK, CHUHTETHYeCKHe KaydyKu
(byTagreHOBBIN, XJIOPONPEHOBbIN, U30MPEHOBBIN) U CUJIIMKOHBI. Pe3uHa.

BoJsiokHa: HaTypaJ/ibHble (XJIONOK, IIEPCTb, IIEJK), UCKYCCTBEHHbIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTeTUY€eCKUe (KallpoH U JIaBCaH).

[TosiuMephbI CHelyajbHOro Ha3Ha4YeHUs (TedsoH, KeBJiap,
3JIEKTPONPOBOASAILME TOJUMEDPHI, 6Hopa3JiaraeMble MOJMMephHI).

JKCreprvMeHTa/IbHble METO/bl U3YYeHHUs BeleCTB U MX NpeBpalleHUui:
O3HAKOMJIeHWe C 00paslaMyd MNPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, Kay4dyKoB, pellleHhWe 3KCIepuMeHTaJbHbIX 33aJlad [0 TeMe
«Pacno3HaBaHue nacTMacc U BOJIOKOH».

PacyéTHble 3a1a4M.

HaxoxeHue MosieKyisipHON GOpPMYJibl OpraHUYeCKOro CoeJUHEeHHS 110
MacCOBbIM [I0JIIM 3JIEMEHTOB, BXOJSIMX B €ro COCTaB, HaXOXJeHHUe
MOJIEKYJISPHOU GOpMyJibl OPraHUYeCKOro COoeJUHeHHUs 1Mo Macce (06 bEMY)
NpPOAYKTOB CTOpaHUs, M0 KOJIMYECTBY BellleCTBa (Macce, 00 b€My) NPOAYKTOB
peaki Uy /WK UCXOAHbIX BEleCTB, YCTAHOBJIEHHE CTPYKTYPHOU GOPMYJIbI
OpTaHUYeCcKOro BeleCcTBa Ha OCHOBE ero XMMU4YeCKUX CBOMCTB UJIM CIIOCO6GO0B
NoJIydeHUs], oOMmpejJieJieHhe [JoJIM BbIX0JA NPOJAYyKTa peakluu OT
TEOpeTUYECKHU BO3MOXKHOTO.

MexnpegMeTHbIE CBA3U.

Peanvszanuss MexnpeJMeTHbIX CBSI3ed NMPU H3YyYeHUU OpPraHUYecKOou
xuMuu B 10 KJsacce ocyulecTBJsSIeTCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMUX



eCTeCTBEHHO-HAy4YHbIX NMOHATUW, TaK U NMOHATHUN, NPUHATBHIX B OT/eJIbHbIX
npeJMeTax eCTeCTBEHHO-HAay4YHOI0 UKJIA.

O61Mre ecTeCTBEHHO-HayuyHble IOHATUA: fIBJIEHUE, HAydyHbId O akKT,
TUIIOTe3a, TeOpHsd, 3aKOH, aHa/IM3, CHHTe3, KJaccuuKauus, HabJIJeHue,
u3MepeHUe, IKCIIEPUMEHT, MO/JeJib, MOJleJINPOBaHHUe.

dusuka: Marepus, aToM, 3JeKTPOH, NPOTOH, HEWTPOH, MOJIEKY.Ja,
SHepreTU4YeCKHWU YpOBeHb, BELeCTBO, TeJO, 00'bEM, arperaTHOe COCTOsSIHUEe
BellecTBa, ¢U3NYeCKUe BeJMYHHBbI, €eJUWHHUIbI U3MEpPEeHHUs], CKOpOCTH,
9Heprus, Macca.

Buosiorus: kJjeTka, opraHusM, 3KOcuCTeMa, 6uocdepa, MeTabOJMU3M,
HacJeCTBEHHOCTb, aBTOTPOQHBIM H TeTepOTPOPHBIM THUN NUTAHMUS,
opoxxeHue, GOTOCUHTE3, AbIXaHUeE, OeJIKH, YIJIeBOJbl, KUPbl, HYKJIENHOBbIE
KU CJIOTBI, QEPMEHTHI.

['eorpadus: nosiesHble UCKOMIaeMble, TOJIUBO.

TexHosiorus: nuuieBble NPOAYKTbI, OCHOBBI PAallMOHAJIBHOTO MUTAHUS,
MOIolLMe CpejCTBa, MaTepuasbl M3 HCKYCCTBEHHBIX WU CUHTETHUYECKUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

TeopeTnyeckue OCHOBbI XMMUMU.

AtoMm. CocTaB aTOMHBIX fAep. XMMHUYECKUW 3yieMeHT. H30TombL
CTpoeHHe  3JIeKTPOHHBIX O000JIOYEK aTOMOB, KBaHTOBble  4HCJA.
JHepreTU4ecKkve ypoOBHU U  TNOAYPOBHHU. ATOMHBle  OpOHUTaAJIM.
Knaccudpukanuss XMMHU4YECKHUX 3JeMeHTOB (s-, p-, d-, f-aseMeHTHI).
PacnpesiesieHre 3JIeKTPOHOB MO AaTOMHBIM OpOUTaNSIM. JJIEKTPOHHBIE
KOHQUrypalluM aTOMOB 3JIEMEHTOB I1epBOrO-4eTBEPTOr0 IEepUOJOB B
OCHOBHOM M BO30YXJEHHOM COCTOSIHUM, D3JIEKTPOHHble KOHQUIrypaluu
MOHOB. JJIEKTPOOTPULATENBHOCTbD.

[leppuoguyecknd 3akoH U Ilepuopuyeckasd cucTeMa XUMHUYECKHUX
anemMeHToB /JI.U. MeHngeneesa. CBA3b IepUOAMYECKOr0 3aKOHA U
[leproinyecKOr CUCTEMbI XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOW TeOpHeM
CTPOEHUA aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUSA CBOWCTB XUMHUYECKHUX
3JIEMEHTOB Y 00pa3yeMbIX UMHU MPOCThIX U CJ0XKHbIX BEIECTB MO0 Ipynnam U
nepuogaM. 3HayeHUe nepuoarudeckoro 3akoda /.M. Mengeseena.

XuMuuyeckasa CBA3b. BUJbl XMMUYECKOM CBfAA3W: KOBaJIeHTHAas, UOHHaf,
MeTasl/indyeckas. MexaHU3Mbl 06pa30BaHUsA KOBaJIEHTHOM CBSA3U: OOMEHHBIU
U JIOHOPHO-aKLENTOPHbIM. JHeprusa U JJdHa CBA3U. [loaApHOCTS,



HaNpaBJIEHHOCTb M HACBIIAEMOCTb KOBaJIEeHTHOW CBsA3U. KpaTHble CBf3H.
BopopoaHas cBA3b. MexxMoJieKyIsspHble B3aUMOJIEUCTBUS.

BajieHTHOCTB ¥ BaJIeHTHbIE BO3MOKHOCTU aTOMOB. CBA3b 3JIEKTPOHHOU
CTPYKTYpbl MOJIEKYJ] C KX TeOMeTPUYEeCKUM CTpOoeHueM (Ha MpuMepe
COeJIMHEHHWH 3JIEMEHTOB BTOPOTO NEPUO/A).

[IpencTaBieHre 0 KOMIJIEKCHBIX coeJUHEHUAX. COCTaB KOMILJIEKCHOTO
MOHA: KOMILJIEKCOOOpa3oBaTeJsib, JIUTaH/Jbl. 3HauYeHUe KOMIJIEKCHBIX
coequHeHUM. [IoHSATHE 0O KOOPAWUHALIMOHHOW XUMHH.

BemectBa MOJIEKYJIAPHOTO U HEMOJIEKYJIAPHOIO CTpPOeHuA. Tunbl
KPUCTA/JIMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEILECTB.

[loHAaTve 0  JAucnepcHbIX  cucteMax. McTUHHBIe  pacTBOPBHIL.
[IlpencraBienne o0  KOJ/UIOWJAHBIX  pacTBopax. (CnocoOGbl  BbIpaXKeHUS
KOHLIeHTpAL M PacTBOPOB: MAacCOBas J0JIfl BellleCTBa B PacTBOpe, MOJIIpHasd
KOHLleHTpanus. HacbllleHHble U HEHACBIIeHHbIe paCTBOPbI, pACTBOPUMOCTb.
Kpucrannoruaparsl.

Knaccuprkanys W HOMEHK/JAaTypa  HeOpraHM4eCKMX  BeLeCTB.
TpuBHa/bHbIe Ha3BaHUA OTJEJbHBIX I[peACTaBUTe/ e HeOopraHU4ecKux
BELeCTB.

Knaccuprkanuss XUMHUYeCKHX peakUd B HEOPraHUYecKOh U
OpPraHU4ecKOM XMMHHM. 3aKOH COXpaHEHMs MacChl BelleCTB; 3aKOH
COXpaHeHUs U NMpeBpallleHUs SHEPTUU [PYU XUMUYECKUX peaKUsX. TernaoBble
3¢ deKThbl XMUMUYECKUX peakuil. TepMoxuMHUYecKue ypaBHEHUS.

CKOpOCTh XMMHUYECKOW peakKlUd, €€ 3aBUCUMOCTb OT pPa3JIMYHbIX
dakTtopoB. ['OoMoreHHble U TreTeporeHHble peakuuud. Kartaiuz wu
KaTaJIM3aTOophbl.

Ob6paTuMble M HeoOpaTHMble peakLUU. XHMHUUYECKOe paBHOBECHE.
KoHcTaHTa XMMHUYecKoro paBHoBecus. PaKkTophl, BJAUMAKOLIME HA NOJIOXKEHHUE
XMMHUYECKOTO paBHOBECUS: TeMIlepaTypa, JAaBJ€eHUe W KOHIEeHTpauuu
BELECTB, y4acTBYIOIUX B peakyuu. [lpunnun Jle [llaTenbe.

JdJleKTposMTHYecKast aucconuanusi. CuibHble U caabble 3J1eKTPOJIUTHL.
Crenenb auccouuanuu. Cpesja BOAHBIX PaCTBOPOB: KUC/JI0THAsA, HEUTPaJIbHa4,
mesioyHad. Bogopoanbidi nokasaTenb (pH) pactBopa. T'maposins coJiel.
Peakiuyuu noHHOTO 0OOMeEHa.

OKHUCIUTENbHO-BOCCTAHOBUTEJIbHBIE peakluu. (CTeneHb OKUCJEHUS.
OkucadTeN b U BOCCTAaHOBUTeJb. [Iponeccsl OKACIEeHUSA U BOCCTAaHOBJIEHUS.
BaxkHel1IMie OKMCIAUTENHU U BOCCTAaHOBUTENU. MeTO 1, 3/1IeKTPOHHOT0 H6aJiaHca.
JJIEKTPOJIU3 PACTBOPOB Y PACIJIaBOB BEILECTB.

JKcrepuMeHTa/lIbHble METO/bl U3yYeHHUS BELIECTB U UX NMpeBpalleHUH:
pasJioKeHUe NepOKCHJA BOAOPOJa B MPUCYTCTBUU KaTa/lU3aTOpPa, MOJEJH



KPUCTA/UIMYECKHUX PEIIETOK, NpOBeJeHHWe peaKluid MHOHHOrOo O0OMeHa,
omnpejesieHUe CpeAbl PACTBOPOB C MOMOUIbI0 HWH/JUKATOPOB, H3y4YeHHE
BJMSHUSA pas3/U4YHbIX (GAKTOPOB HA CKOPOCTb XUMHUYECKOW peaklyuu u
M0JIO’)KEHM E XMMHUUYECKOT0 PAaBHOBECHUSI.

Heopranuyeckass XuMus.

[lonokeHne HeMeTa/siIoB B IleproauyecKkol cucTeMe XUMHYECKUX
sanemeHToB /JI.U. MeHzaeseeBa M OCOOEHHOCTH CTPOEHUSI HX aTOMOB.
dusnyeckue CBOWCTBA HEMETAJJIOB. AJIJIOTPONMS HEMETAJIOB (Ha MpUMeEpE
KHCJI0PO/a, cepbl, pocdopa U yrieposa).

Bopopoga. [lonyyenue, pusndeckrve U XUMUYECKHE CBOMCTBA: PEAKLUU C
MeTa/lJlaMd W HeMeTa/lllaMM, BOCCTaHOBUTEJIbHble CBOUCTBAa. ['MApUABbL.
Ton/iMBHBIE 3/IEMEHTHI.

['asiorensl. HaxoxeHue B mpUpo/ie, CocoObl moaydeHus1, Gusndeckue u
XMMHUYECKHE CBOMCTBa. ['asioreHOBOAOPO/EI. BarkHel1iue
KUCJIOpOJcoiepKalliie  CoeJUHEeHUs1  rajsoreHoB. JlabopaTopHble U
NpPOMbIIIJIEHHbIE CIOCOOBI MOJIyYeHUs rajoreHoB. [IpuMeHeHUe rajoreHOB U
X COeJMHEHU .

Kucnopon, o030H. JlabopaTopHble UM MOpPOMBbILIJIEHHbIE CIOCOOBI
noJiydeHus Kucjaopoa. Pusndyeckre U XMMUYeCKUe CBOMCTBA U IPUMEHEHUeE
KucJopoa v 030Ha. OKCUZbI U IEPOKCUBI.

Cepa. HaxoxzeHue B NpUpOJE, CHOCOObI MoJiydyeHUs, GU3UYECKUEe U
xuMuueckue cBouctBa. CepoBomopoj, cysnbduabl. Oxcun cepbi(1V), okcun
cepbI(VI). CepHuctass ¥ cepHass KUCJAOTbI U UX COJiU. OCOOEHHOCTU CBOMCTB
CEepHOU KUCJIOTHI. [[pMeHeHUe cepbl U €€ coeJUHEHU .

AzoTr. HaxoxzaeHue B NpUpoJe, CIOCOOBI MoJyydyeHUs, GU3UUYECKHe U
XMMHUYECKHe CBOUCTBA. AMMHMAK, HUTpUAbL. OKcuAbl a3oTa. A30THCTas U
a30THAsl KUCJAOTbI M HX COoJih. OCOOEHHOCTU CBOMCTB a30THOW KHCJIOTHI.
[IpuMeHeHUe a30Ta U ero coeiMHeHHU. A30OTHbIE YA00peHHUs.

®ochop. HaxoxkgeHue B npupo/jie, Cocobbl noaydyeHus, Gusndeckue u
xuMuueckue cBorctBa. Pocoduanl 1 pocdun. Okcuanl pocdopa, pochopHas
Kucjaora U eé conu. [[pumenenue ¢pochopa u ero coeguHeHuil. PochopHsble
yJl06peHus.

Yriepos, HaxoXJeHHWe B IMpupojie. AJJIOTPONHble MoAUHUKAIUH.
dusryeckue U XMMHUYECKHEe CBOMCTBA MPOCTHIX BEIECTB, 0O0pPA30BaHHbBIX
yraeposomMm. Okcup yraepoaa(ll), okcun yraepona(lV), yrosbHass Kucjaota 4
eé CcoJiu. AKTUBUPOBAHHBIA yroJib, aacopbuusa. OPysnepeHbl, rpadew,
yrJepoAHble HAaHOTPYOKHU. [I[pMeHeHUe MPOCTHIX BelleCTB, 06PAa30BaAHHBIX
yIrJIepO/iOM, U €r0 COeJIMHEHHUH.



Kpemuuii. HaxoxaeHure B npupoe, Cnocoobl noJiydyeHus1, puandecKue u
xuMuyeckue cBorctBa. Oxcuj kpemHus(IV), KpeMHHeBass KHUCJOTAa,
CuIMKaThl. [IpuMeHeHHWe KpeMHUSA U ero coeguHeHuu. CTekJso, ero
NoJIy4eHUue, BUZbl CTEKJIA.

[lonoxxeHne Meta/sioB B Ilepuoandyeckor cucrteMe XUMHYECKUX
3/ieMeHTOB. OCOOEHHOCTU CTPOEHMS 3JIEKTPOHHBIX 000JI04eK aTOMOB
MeTa/10B. O0I1IMe pr3UYecKre CBOMCTBA MeTa/JIOB. [[puMeHeHUe MeTaJlI0B
B OBITY U TexHHKe. CIJIaBbl METAJIJIOB.

JJIeKTPOXUMHUYECKUUN PpsIJi HaANpsKeHWM MeTassioB. OO6Ide CIoCcoObl
NOJIyYeHUSs MeTaJlJIOB: TUAPOMETAJTYPrus, NUpPOMETAJIypPrus,
aJieKTpoMeTasyprus. [loHaThe o Koppo3uu MeTasnoB. CIOCOOBI 3alUTHI OT
KOPPO3UHU.

Obmasa xapakTepucTuka MeTa/ioB IA-rpynnbl  [lepuoauyeckoit
CUCTEMbI XMMUYECKUX 3JIeMeHTOB. HaTpuii 1 kanuii: nony4yeHue, Gusandeckue
M XUMHUYeCKHe CBOMCTBA, IPpUMeHEeHHe NPOCThIX BELIECTB U UX COeJUHEHU .

Obmwasa xapakTepucTuka MeTa/uioB IIA-rpynnbl  Ilepuoauydeckou
CUCTEMbl XHMHYECKUX 3JeMEeHTOB. MarHuil ¥ KaJbLUi: TOJIyYeHHUE,
du3rMyecKkrue U XMMUYECKHe CBOMCTBA, IPMMEHEHHe NPOCThIX BEILECTB U UX
coeiuHeHUH. JKECTKOCTD BOJbI U CIIOCOOBI €€ YCTPaHEHUS.

AnroMUHUK: ToJyYeHUe, QU3NYECKMe W XUMHUYECKHe CBOWCTBA,
pUMeHeHHe NPOCTOTO BellleCTBa U ero coeJuHeHUH. AMdoTepHble CBOUCTBA
OKCHU/Ia U TUAPOKCHU/IA aJIFOMUHUSA, THAPOKCOKOMILJIEKCHI aJIIOMUHUS.

Obmasas xapakTepuCTHKa MeTaZIoOB Mob6o4HbIXx mnoarpynn (b-rpynn)
[leprogryeckor CUCTEMBI XUMHY€ECKUX 3JIEMEHTOB.

dusnyeckue U XMMHUYECKHUE CBOWCTBA XpOMa M €ro COeJWHEeHUM.
Okcuabpl U rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTbl u
JUXpOMAaThl, UX OKHUCJUTEJbHble CBOWCTBa. [losiyyeHHe U NpUMeHeHUe
xpomMa.

dusnyeckue M XMMHUYECKHE CBOWCTBA MapraHla U ero CoeJWHEeHUM.
BaxkHelimine coenuHeHuss MapraHya(ll), mapranna(lV), mapranua(VI) wu
mapranua(VII). [lepMmaHraHaT KaJsius, ero OKMCJAUTEbHbIE CBOMCTBA.

dusnyecke M XHMHUYECKHEe CBOHCTBa KeJjie3a U ero COoeJUHEHUM.
Okcuabl, ruapokcuabl U coau »kesesa(ll) u xenesa(lll). IlonydyeHue wu
INpUMEHEHHE KeJie3a U ero CIJIaBOB.

dusryeckue M XUMHUYECKHE CBOMCTBA MeAud U €€ COeJJMHEHUH.
[lonyyeHue v npuMeHeHUe MeJU U €€ COeJUHEHHU.

[luHk: nosyyeHue, pU3MUECKHE U XMMHUUYECKUE CBOKWCTBA. AMpOTepHbIe
CBOMCTBAa OKCHJA W THUJPOKCHJA IMHKA, THUAPOKCOKOMIJIEKCHI IMHKA.
[IpyMeHeHMe IUHKA U €Tr0 COeJUHEHU .



JKCIepUMeHTaJIbHble MEeTO/lbl U3y4YEHHUS BellleCTB U UX NpeBpaLleHUM:
M3y4yeHUe 00pa3L0B HEMETAJLJIOB, TOpeHUe cepbl, pocPopa, Kesie3a, Marius B
KHUCJIOpOZe, U3yyeHre KOoJUIeKUUU «MeTaslsibl U CIJIaBbl», B3aUMOJEWCTBHE
IIeJIOYHBbIX U LIeJ0YHO3eMeJIbHBIX MeTa/UJIOB C BOJOW (BO3MOXHO
MCII0JIb30BaHHE BHUJEOMAaTepPUaJIOB), B3aUMOJEWCTBUE LUHKA U KeJse3a C
pacTBOpaMM  KMUCJOT U  LjeJioYyed, KadyeCTBeHHble  peaKLUu Ha
HeopraHW4yeCcKMe aHUOHBbI, KaTUOH BOJOpPOJAa M KaTHUOHblI METAJLIOB,
B3aUMOJ,eUCTBUE THAPOKCUJOB aJIIOMUHUA U LIUHKA C paCTBOPaMU KHUCJIOT U
leJioYel, pelleHUe 3KCIIepUMEeHTaJIbHBbIX 3aZad [0 TeMaM «['ajioreHsl»,
«Cepa u eé coenrHeHHUsA», «A30T U dochop M UX COeJUHEHUsI», «MeTasibl
TJIaBHBIX MOATPYHI», «MeTayibl MOO0YHBIX MOATPYIIII».

XuMHA U XKU3Hb.

Posb XxMMuUU B 00ecCleYeHUU YCTOMUYMBOrO PA3BUTHUS YeJIOBEYECTBA.
[loHATHEe O HaAy4yHBIX MeTOJaxX I[O03HAHUA W MEeTOLOJIOTUU HAYYHOrO
uccaenoBaHud.  HayyHble  NpUHLOUIBI  OpraHU3alid  XUMHUYECKOTO
NpoU3BO/CTBA. [I[poMblllsIeHHBIE CIOCOOBI MOJIyYeHUSI BaXKHEUIINX BEILECTB
(Ha mnpuMepe NpPOU3BOACTBA aMMHAKa, CEPHOM KHUCJIOTbl, MeTAaHOJIA).
[IpoMbllLIeHHBIE CIOCOOBI MOJIyYeHUS METAJIJIOB U CIJIaBOB. XMMHYECKOe
3arps3HeHue OKpy»Kawllel cpefbl U ero mnocjaeficTtBusd. Poab xumMuu B
obecrneyeHUH 3HepreTU4eCKOM 6€30MacHOCTH.

XvuMuA U 340poBbe 4YesioBeka. JlekapcTBeHHble cpencTBa. [IpaBuia
VCII0JIb30BaHUSA JIEKaPCTBEHHBIX IMpenapaTtoB. Posb XMMUU B pa3BUTUU
Me/IUIMHbI.

XUMUS NUILK: OCHOBHbIE KOMIIOHEHTHI, UILEBbIE J00aBKU. PoJib XMMUH
B 00ecriedeHUHU NUILEeBOM 6€30MacCHOCTH.

KocmeTnueckre u nappromMepHblie cpeacTBa. beiToBas xumus. [IpaBusia
6e30MacHOro UCNo0Jb30BaHUs NMpenapaToB ObITOBOM XHUMHUU B MOBCEJHEBHOU
KU3HU.

X¥MUA B CTPOUTEJIbCTBE: BAXHEWIIWE CTPOUTEJIbHble MaTepuaJibl
(1emeHT, 6€TOH).

XvMUA B CeJIbCKOM Xo3hcTBe. OpraHuyecKue W MUHepaJbHbIE
yJl06peHus.

CoBpeMeHHble KOHCTPYKLJMOHHble MaTepuasibl, KpacCKH, CTeKJIO,
KepaMUuKa. MaTepuaJsibl AJid 3JIEKTPOHUKU. HaHOTEXHOJ/I0T U .

PacuyéTHble 3aa4n.

PacuéTbl: Macchl BelllecTBa WM O00bEMa Tra3oB IO M3BECTHOMY
KOJIMYECTBY BeLECTBa, Macce WJU OOBEMY OJHOTO K3 Y4YaCTBYKILIUX B
peakIMyd BellecTB, Maccbl (06bEMa, KoOJMYeCcTBa BellecTBa) MNPOAYKTOB
peakyuu, ecJd OJHO U3 BellecTB HMeeT IMpPUMeECH, Maccbl (00bEMa,



KOJIMYeCTBA BelllecTBa) MPOJyKTa peakluy, eclyd OJHO U3 BeIleCTB JaHO B
BU/JIe pacTBOpaA C OIpe/leIEHHOW MacCOBOM Jl0Jiel paCTBOPEHHOTO BEIECTBA,
MacCOBOM JOJIM U MOJIIPHOM KOHILIEHTpPAlLlMM BelleCTBA B pacTBOpe, A0JHU
BbIX0/Ia IPOAYKTA PeaKIUU OT TEOPEeTUUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3M.

Peanuzanuss MexmnpeJMeTHbIX CBsI3e IpU H3Y4YEeHUH OOlled U
HeopraHu4yeckoi XuMHM B 11 Ky1acce ocyllecTBJsIeTCS Yepe3 UCIOIb30BaHHUE
KaK OOIIMX eCTeCTBEHHO-HAY4YHbIX MOHATHH, TaK U MOHSATHH, MPUHSATHIX B
OTJle/IbHbIX MPeMeTaxX eCTECTBEHHO-HAyYHOI0 IIUKJIA.

O6uiye ecTeCTBEHHO-Hay4yHble IOHSATUsS: SIBJeHWe, Hay4YHbIA (akT,
rurnoTe3a, TeopHus, 3aKOH, aHaJIU3, CUHTe3, KJlacCUHUKaAIUsI, TePUOAUYHOCTD,
HabJII0/leHUe, U3MepPEHHE, SKCIIEPUMEHT, MO/JleJIb, MOJIeJINPOBaHUE.

dusrka: MaTepusi, MUKPOMHUP, MAaKpPOMHp, aTOM, 3JEKTPOH, MPOTOH,
HEHUTPOH, WOH, W30TOINbI, PAaJMOAKTUBHOCTb, MOJIEKYJA, dHEPreTHYeCKUU
ypOBeHb, BelIeCTBO, TeJo, 006bEM, arperaTHoe COCTOSIHHME BellleCTBa,
uJeaJlbHbId ras, ¢usnvyecKre BeJIMYUHbI, €IMHHUIbI U3MepeHHUs], CKOPOCTb,
3HepPrus, Macca.

Buosiorus: kJjeTka, opraHusM, 3KocucTeMma, O6uochepa, MeTaboJM3M,
MaKpo- W MHUKpPO3JEeMEeHTbl, OeJIKM, >XUpPbl, YIrJeBOAbl, HYKJEeHHOBbIE
KHUCJIOThI, pepMeHThbl, TOPMOHbI, KPYTOBOPOT BEIECTB W NMOTOK 3HEPTHUU B
3KOCHUCTEeMax.

[eorpadusi: MHHepasbl, TOpHble MOPO/bl, IOJIe3Hble HCKOIMaeMble,
TOILJINBO, PECYPCHI.

TexHoJIOTHS: XHMHYeCKas NPOMBIIIJIEHHOCTb, MeTaJlJIyprus,
CTPOWTeJbHble  MaTepuasibl, CeJbCKOXO3IMCTBEHHOE  IPOHU3BOJCTBO,
nyieBass NPOMBIIIJIEHHOCTb, ¢apMaleBTHYecKass MPOMBIIIJIEHHOCTD,
POU3BO/ICTBO KOCMETHYECKHUX npenapaTos, IPOH3BO/ICTBO
KOHCTPYKIIMOHHBIX MaTepuaJioB, 3JIEKTPOHHasI INPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



[IJTAHUPYEMBIE PE3YJIbTATbHI OCBOEHUA ITPOTPAMMEI 110 XMMHWHU HA
YI'ZTYBJIEHHOM YPOBHE CPEZHEI'O OBIIEI'O ObPA3OBAHHUA

JIMYHOCTHBIE PE3YJ/IbTATbI

B cOOTBeTCTBUHU C CUCTEMHO-JEATEJbHOCTHBIM MOAX0A0M B CTPYKType
JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS IMpeaMeTa «XHMUSA» Ha YpPOBHE
cpeaHero oOI1lero o6pa3oBaHUs BblJeJIEHbl CAeAYIOLIAE COCTaBJSAILME:
OCO3HAaHME OO0yYalUMMHUCI POCCUHMCKON TPaXAAHCKOW UJEHTUYHOCTY;
FOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOAATEJBHOCTH U CaMOOIIpeJiesIeHUIO;
Ha/In4¥e MOTHUBALUU K 00y4eHHI0; TOTOBHOCTb U CIIOCOOHOCTh 00YYaIoIIUXCA
PYKOBOJCTBOBAaTbCA NPUHATBIMU B O00leCTBe MNpaBWJIaMH U HOpPMaMHU
NOBeJEeHUs; HaJW4ihe T[PaBOCO3HAHHUS, IKOJIOTUYECKOHM  KYJbTYpPHhI;
CIIOCOOHOCTb CTAaBUTbD 11eJIM U CTPOUTD KU3HEHHbBIE IJIaHbI.

JIn4HOCTHBIE pe3y/JbTaThl OCBOEHHUA MpeaMeTa «XHUMHUSA» OTPAXKAIOT
chOpMUPOBAHHOCTH OMNbITA NIO3HABATENbHOW U NPAKTUYECKOU AeSTeJbHOCTU
00y4aroIMXCA B IpOLiecce peasar3alui 00pa3oBaTEeNbHOM JeATEJTbHOCTH.

JIn4HOCTHBIE pe3y/bTaThl OCBOEHHUA MpeaMeTa «XUMHUSA» OTPAXKAKOT
chOpMUPOBAHHOCTD OMbITA TO3HABATENbHON U NPAKTUYECKOU AeSITeJbHOCTU
00y4arIMXCcA B Mpolecce peajn3alndu 006pa3oBaTeJbHOU JesATEJbHOCTH, B
TOM YHCJIe B YACTHU:

1) rpaKAaHCKOro BOCIUTAHMA:

OCO3HAHHUSI OOYYalIIMMHUCA CBOUX KOHCTHUTYIMOHHbIX TpaB U
00513aHHOCTEM, YBaOXKEHHS K 3aKOHY U NPaBONOPSJKY;

npejCTaBJEHUS O COLMAJIbHBIX HOPMax M MpaBUJIaX MEXJIWYHOCTHBIX
OTHOLIEHUH B KOJIJIEKTUBE;

FOTOBHOCTHU K COBMECTHOU TBOPYECKOUW AeSTEJbHOCTHA MPU CO3JaHUHU
y4eObHbIX TMPOEKTOB, pelleHWHM Yy4yeOHbIX M I[03HaBaTeJIbHbIX 3aady,
BBINNOJIHEHUU XMMUYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTUBBI, HAMEPEHMUS, JIOTUKY U
apryMeHThl JIpyTrUX NPU aHaJ/IM3€e Pa3JIMYHbIX BUJIOB Y4€OHOU JeITEJIbHOCTY;

2) NIaTpUOTUYECKOT0 BOCIUTAHUS:

[IEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY U HAyYHOMY HaCJeJIUI0
OTe4YeCTBEHHOH XHMMUU;

yBaXXeHUs K MPOILecCy TBOPYECTBA B 00J1aCTH TEOPUU U IPAKTHUUECKOTO
NPUJIOKEHUS] XMMHUHM, OCO3HAHUS TOTO, YTO JlaHHbIe HAYKU €CTb pe3yJibTaT
JUIMTeJbHbIX HAOJ/I0AeHUH, KPOIMOTJMUBbBIX 3KCIepUMEHTa/JbHbIX IOUCKOB,
MOCTOSIHHOIO TPY/1a YYEHBIX U IPAKTHUKOB;



MHTepeca U MO3HaBaTeJbHbIX MOTHBOB B MOJIYYeHUH U MOCJAEAYI0LeM
aHaiu3e UWHOOpMALMU O T[EepPefoBbIX [JIOCTHXKEHUSIX COBpPEMEHHOMU
O0Te4YeCTBEHHOW XUMUHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOTO CO3HAHHS, STUYECKOTO MOBE/EHUS;

CIIOCOOHOCTH OLleHHMBATh CUTYalUHM, CBsI3aHHble C XUMHUYECKUMU
SBJIEHUSIMA, M TMPUHUMATb OCO3HAHHble pelleHHs, OpPUEHTHUpPYsICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTY;

TOTOBHOCTH OII€HUBATh CBOE MOBEJEHUE U MOCTYNKU CBOUX TOBAPUILEN
C MO3ULMKA HPABCTBEHHBbIX U MPaBOBbIX HOPM M C y4YETOM OCO3HAHHUSA
NOC/€e/ICTBHUI MOCTYIKOB;

4) popMuUpOBaHUA KyJILTYPbI 340POBB:

NOHMMaHUSI 1€eHHOCTEW 3/I0pOBOTO M 06e30MacHOro obpasa >KU3HH,
HEe0OX0AMMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K  COOCTBEHHOMY
bU3HUUYECKOMY U ICUXUYECKOMY 3/10POBbIO;

COOJI0ZileHUs NpaBUJ 6e30MacHOro0 oOpalleHUsl C BelleCTBaMU B OBITY,
IIOBCEJHEBHOM XU3HU, B TPYZ0BOH J1eATEJbHOCTH;

NOHMMaHUSI LIEHHOCTU MpaBUJ WHJAUBUAYAJbHOTO U KOJIJIEKTUBHOTO
6e30MacHOro MOBEeJIEHUSI B CUTyallUsX, YTPOXKAKUIMX 3J0POBbI0 U KU3HU
JI0EeH;

OCO3HAHUSI TMOCJAEACTBUM W  HENPUATHUSA BpPeAHbIX MPUBbIYEK
(ymoTpebsieHMs aJKOroJisi, HAPKOTUKOB, KYpeHUs);

5) TpyAOBOTro BOCIUTAHUSL:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-UCC/IeI0BaTeIbCKOM
JlesITeJIbHOCTH, OOIIeCTBEHHO I10JIE3HOM, TBOPYECKOW W [JIPyrux BHUjaX
J1eSITEJIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4aCTHe B pelleHUWU NPaKTHUYECKHUX 3a/ad
CollMa/IbHOW HaNpaBJIeHHOCTH (B paMKaxX CBOEro KJiacca, IKOJIbI);

MHTepeca K MPaKTUYeCKOMY U3y4YeHHUIo mpodeccuil pasJIMyHOro po/jia, B
TOM YHCJIe Ha OCHOBe IPUMeHEeHUsI MPeAMETHbIX 3HAHUU 110 XUMUM;

yBaXXeHUs K TpyAy, JWOAAM TpyJa U pe3yJbTaTaM TpPYyA0BOH
JleITeJIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHAUBHAYAJIbHOW TpPAEKTOPHUU
o6pa3oBaHus, byAylel npodpeccuu U peain3alui COOCTBEHHBIX XKU3HEHHbBIX
IJIAHOB C Y4Y€TOM JIMYHOCTHbIX MHTEPECOB, CIOCOOHOCTEH K XHMHUH,
MHTEPECOB U NOTPEOHOCTEN 001 EeCTBa;

6) 3K0/10rM14YeCKOro BOCIUTAHUS:

3KO0JIOTUYECKH 11e1eCO000PA3HOr0 OTHOLIEHUS K MPUPO/ie KaK UCTOUHUKY
CYILleCTBOBAHMS )KU3HU Ha 3eMJIE€;



NOHMMaHUSA TIJI00AJIbHOTO XapaKTepa 3KOJIOTUYECKUX MpPobJieM,
BJIMAHUSA 3KOHOMMYECKHMX [POLEeCCOB Ha COCTOSSHUE NPUPOJHOU U
COLMAJIbHOU CpeJibl;

OCO3HAaHUS HeOOXOAMMOCTHU UCHOJIb30BAHUSA [AOCTHXXKEHUW XUMUU [JI
pelleHUs1 BONPOCOB paliMOHA/IbHOTO MPHUPOA0TI0/Ib30BaHUS;

aKTUBHOTO HENPUATHUA [EWCTBUW, NMPUHOCALIUX BpeJ, OKpYXKarolleu
NPpUPOJHOU  cpele, yYMeHUS  MPOTHO3UPOBATh  HeOJAronpusTHBIE
3K0JIOTUYeCKHe nocjae CTBUA npeAlpUHUMaEeMbIX JleVCTBUM 5
npeAOTBpAlATh UX;

Ha/IM4MA Pa3BUTOTO0 3KOJIOTUYECKOrO MBILIJIEHUS, 3KOJIOTUYECKOHU
KYJIbTYpPbl, ONbITA JeATEJbHOCTH 3KOJOTMYECKOU HAIMPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA WMMHM B [03HAaBaTeJbHOM, KOMMYHUKAaTHBHOW U
COLlMa/IbHOW NpaKTHUKe, CIIOCOOHOCTU M yMEHUSI aKTHBHO NPOTHUBOCTOATH
UJ1e0J10TUU XeMopooH1Y;

7) LeHHOCTHU HaYYHOTI'0 NO3HAHMUA:

MUPOBO33pEHMS, COOTBETCTBYIOLIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH ¥ 001I[eCTBEHHOW NPaKTUKH;

NOHUMaHUSA CcrnelqUPUKU XMMHUU KaK HAYKH, OCO3HAHUS €€ poJiu B
GOpMUPOBAaHUM  PALMUOHAJBHOIO  HAYYHOrO  MBIUJIEHUS, CO3JaHUU
[IeJIOCTHOTO TMpeACTaBJeHUus 00 OKpYXKalwlleM MHUpe KaK O eJUHCTBE
OpUpoOAbl U 4YesiOBeKa, B IMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEN U
pellleHUH Npo6JieM COXpaHEHUSI IPUPOJHOTO PAaBHOBECHS;

yOeXXIEHHOCTU B 0COO0KW 3HAYUMOCTU XUMHU [Ji1 COBPEMEHHOU
[UBUJIM3ALUU: B €€ TYMaHUCTUYECKOM HaNpPaBJIEHHOCTU U BaXKHOW pOJIM B
CO3JJaHUM HOBOM 0a3bl MaTepHUaJbHOU KYJbTYpbl, B pELIEHUU TJI0OATbHBIX
npobJjieM  YCTOMYMBOTO  pPa3BUTUS  4eJOBeYyeCTBAa -  ChIPbEBOW,
SHepPreTUYEeCKOU, MUILEBOW M 3KOJIOTMYECKOW 6e30MacHOCTHU, B Pa3BUTHHU
MeJUIUHbI, 00ecrneyeHUH YCJAOBHHM YCIELHOr0 TpyJia U 3KOJOTUYeCKU
KOMQPOPTHOM KU3HU KAXK/A0T0 YJieHa 00I1eCTBa;

eCTEeCTBEHHO-HAayYHOU T'PaMOTHOCTU: NMOHUMAHUA CYIIHOCTU METO/IOB
MO3HAHUS], MCIOJb3yeMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTHU
MCII0JIb30BaTh MOJIydaeMble 3HAHUA [Jis aHa/M3a U OObSICHEHUS SIBJIEHUU
OKpY>Kalllero Mupa U NPOUCXOASAUIMX B HEM U3MEHEHUH, YMEeHUs [esaTh
000CHOBaHHbIE 3aKJIYEHUSI HAa OCHOBE Hay4YHbIX (GAKTOB U HUMEIOIIUXCA
JIaHHBIX C LieJIbI0 OJIyYeHUs JOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTHU CAMOCTOSITEJIbHO UCNO0Jb30BaTh XMMUYECKUE 3HAHUS AJIs
pellleHHs P06JIeM B peasibHbIX }KU3HEHHBIX CUTYalUSX;

MHTepeca K NO3HAaHUI0, UCCIeJ0BATENbCKOM JeATEJIbHOCTH;



FOTOBHOCTM U CHOCOOHOCTM K HeENpepbiIBHOMYy 00pa30BaHUI U
caM00Opa30BaHMUIO, K aKTUBHOMY IOJIyYeHUI HOBbIX 3HAHUU MO XMMHUU B
COOTBETCTBUHU C )KU3HEHHBIMU OTPEOHOCTSIAMY;

MHTEpeca K O0COOEHHOCTAIM TpyJa B  pasJUYHbIX  cdepax
npodecCUOHANbHOU AeATeJTbHOCTH.

METAIIPEAMETHDBIE PE3Y/IbTATDI

MeTanpeaMeTHble pe3yJabTaTbl OCBOEHHS NMPOrpaMMbl MO0 XUMHHM Ha
YPOBHE CpeHEr0 06111ero 06pa3oBaHUs BKJIKOYAIOT:

3HaYUMble JJ1 (GOPMHUPOBAHUS MHPOBO33PEHUS  OOYYAKOUIUXCS
MEeXJIUCHUIIJIMHApHble  (MeXNnpeaMeTHble)  OOllleHay4YHble  IMOHSTHS,
OoTpakalolliye 1eJIOCTHOCTb HaydYHOW KapTHUHbI MUpa U CllellUPUKYy METO/I0B
NO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepus, BeLECTBO,
SHeprus, siBJIEHUE, NMPOIecC, CUCTeMA, HayuYHbI (GaKT, NPUHIMUII, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TeOpHs, UCCIeJOBaHUe, HAO/I0AeHUe, U3MEPEHUE,
3KCIIEPUMEHT U JIPYTHE);

YHUBepCaJbHbIe y4yebHbIe JelCcTBUS (mo3HaBaTeJ JIbHbIE,
KOMMYHUKATUBHbIE, PeEryJsTUBHbIe), obecrneuyuBawiye @GOpMHUPOBaAHHUE
bGYHKIMOHA/IbHOU rPaMOTHOCTH U COoIlMaJIbHOM KOMIIETEeHIIUH
00y4YarLIUXCS;

CIIOCOGHOCTD o0yJaloIuxcs HCII0JIb30BaTh OCBOEHHbIe

MeXJUCUUIJIMHApHblE, MHUPOBO33pEHYEeCKHEe 3HAaHWA M YHUBepCaJIbHbIE
y4yeOHble IeMCTBUS B I0O3HABATEJJbHOM U COLlMa/IbHOW NPAKTHKE.

MeTanpegmeTHble pe3yJIbTaThl OTpaXKaloT OBJIaJleHUe
YHUBEpPCAJbHBIMKM y4eOHBIMU IO3HABaTeJbHbIMH, KOMMYHUKAaTUBHBIMU U
peryJISTUBHBIMU 1€ CTBUAMMU.

[lo3HaBaTe /IbHbIE YHUBEPCAJIbHbIE YYeOHbIEe JeACTBUA

1) 6a30BbIe JIOTUYECKHUE AECTBUS:

CaMOCTOSITeJIbHO (POPMyJIUPOBAaTh M aAKTyaJM3UPOBATh MPOOJIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

onpeessAThb 1eJ1 AesTeJbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX
JIOCT>KEHHUS], COOTHOCUTb pe3yJibTaTbl AeSTeJbHOCTU C IOCTaBJIEHHbIMU
esIsIMU;

MCII0JIb30BaTh MNPU OCBOEHUM 3HAHUH TOPUEMBI  JIOTUYECKOIO
MBbIIIJIEHUS: Bbl/IEJISITh XapaKTepHble MPU3HAKU MOHSATHUN U YCTaHABJUBATD
MX B3aUMOCBSI3b, HUCIO0JIb30BaTh COOTBETCTBYWOIUIWE TMOHATHA  JJs
00'bsICHEHUS OT/AEeJbHbIX GAKTOB U SIBJIEHUH;



BbIOMPATh OCHOBAaHUSA W KPUTEPUU JJI KJIACCUPUKALUM BeIleCTB U
XUMHUYECKUX peaKLUi;

yCTaHaBJMUBAaTh NPUYMHHO-C/IEe[CTBEHHbIE CBS3U MeXJy HU3y4yaeMbIMHU
SIBJICHUSIMU;

CTPOUTDH JIOTUYECKHE paccyXJeHUs (MHAYKTUBHbIE, AelyKTUBHbIE, IO
aHaJIOTUH), BbISIBJATD  3aKOHOMEPHOCTHU u IpOTUBOpEYUs B
paccMaTpUBaeMbIX IBJeHUAX, QOPMYJIMPOBATh BbIBOJbI U 3aK/I0YEHUS;

NpUMEeHATb B Ipolecce I[O3HAHUA UCIOJIb3yeMble B XHMHUHU
CUMBOJIMYeCKHe (3HAKOBble) MOJeJH, NpeoOpa3oBbIBaThb MOJeJbHbIE
npeJcTaBJeHUss - XUMHYeCKUMH 3HaK (CUMBOJI) 3JIEMEeHTa, XUMHUYecKas
dopMyJia, ypaBHeHHE XMMHUYECKOM peakLUMU - IpU pelleHUH Y4eOHBIX
MO3HAaBaTeJbHbIX M NpPaKTUYeCKUX 3a7ay, [pPUMEHATb Ha3BaHHbIE
MoO/Jie/IbHble TNpPEeJACTaBJEHUS [Ji BbISIBJEHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BelleCTB U XUMHUUYECKUX pPeaKLUH.

2) 6a30BbI€e UCC/IeJ0BaTe/IbCKHE AeCTBUA:

BJaZleTb OCHOBAaMM MeTOJI0OB Hay4YHOro TI03HAaHUA BelUleCTB U
XUMHUYECKUX peaKLuy;

dbopMysMpoBaTh LeJd U 3aJa4d  UCCAelOBAaHUSA, HCIOJb30BaThb
MOCTaBJIEHHbIE U CAMOCTOATEJNbHO CPOPMYIMPOBAHHbIE BOIIPOCHI B KAYeCTBe
MHCTPYMEHTa MO03HaHHWS U OCHOBbI JJid (QOpPMHUPOBAaHUA TUIOTE3bl IO
IpOBepKe NPaBUIbHOCTH BbICKa3bIBAEMbIX CYXK/EHUH;

BJIaZleTh HaBbIKaMHU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS W NPOBEJEHUS
y4EeHUYEeCKUX 3KCIIEPUMEHTOB, COBEPLIEHCTBOBATb YMeHUs HabJl0JaTh 3a
X0JIOM TIPOLlecca, CaMOCTOSITEJbHO NPOrHO3UPOBaTb €ro pe3yJibTar,
dopMysiMpoBaTh 06GOOIIEHUS M BBIBOAbI OTHOCHUTEJBHO JOCTOBEPHOCTHU
pe3yJbTaTOB  MCCJIe[0BaHUs], COCTaBJATb OOOCHOBAaHHBIM OTYET O
npoJieJJaHHOU paboTe;

npuobpeTaTb OMNBIT yYEHUYECKOW MCCIe[0BAaTEJbCKOM W MPOEKTHOU
JeSITeJIbHOCTH, IPOSABJSATL CHOCOOHOCTb M TOTOBHOCTb K CAMOCTOSITEJIbHOMY
MOMCKYy MEeTOJ|0B pelleHUs] NpaKTU4YeCKHUX 3ajiady, IPMMEHEHUI0 pas3/IMYHbIX
MEeTO/I0B O3HAHMUSI.

3) pa6oTa c uHpopMaLUen:

OPUEHTUPOBATbCSA B PA3/IMYHbIX MCTOYHUKAX UHPopMauuu (HaydHo-
nonyJisipHasl JIMTepaTypa XMMUYECKOTO COJepKaHUsl, CIpaBOYHble NOCOOUS,
pecypcbl UHTepHeTa), aHa/IM3UpOBaTh UHPOPMALUI0 Pa3JMYHbIX BU/OB U
dbopM npexacTaBJeHHS, KPUTUYECKH OLIEHUMBAaTb €€ [OCTOBEPHOCTb U
HEMPOTUBOPEUYUBOCTH;



bopMyJIMpOBaTh 3aNpoCcbl M NPUMEHSATH pa3JWYHble METOJbl MpPHU
NOUCKe U 0TOOpe WMHPOpPMalMM, HEOOXOJAMMOU JJiI BBINOJIHEHUS Y4E€OHBIX
3a/1a4 onpeJie/IEHHOTO TUIIA;

NpuoOpeTaTh ONBIT MCIO0JIb30BaHUSA MHOPMalLIMOHHO-
KOMMYHUKATUBHbBIX TEXHOJIOTUU U Pa3JIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTHUMaJbHYI0 QOpPMYy MpeJCTaBJeHUs
MHPOpMaLUHU (CXeMbl, TpapUKHU, AUATPAMMbI, TAa0JIUIIbI, PUCYHKU U JIPYTHE);

MCI0JIb30BaTh HAay4YHbIA fI3bIK B KauyeCcTBe CpeJCcTBa NpU paboTe C
XMMHYECKOU UHPOpMalMel: MPUMEHATh MeXInpeaMeTHble (PpU3HUUecKue U
MaTeMaTH4eCKue) 3HaKM W CUMBOJIbI, (GOpMyJbl, abOpeBUATYPHI,
HOMEHKJIATYPY;

HCII0OJIb30BATb 3HAKOBO-CHUMBOJIMYECKHE CpeaCTBa HAT'VIAAHOCTH.

KoMMyHMKaTHBHbIe YHUBEPCA/IbHbIE YYe€OHbIE AEeCTBUA:

3a/laBaTh BONPOCHI 10 CYIIECTBY 0OCYJaeMOU TeMBbI B X0/ie AUajiora
Y /WJIU IUCKYCCUH, BBICKAa3bIBaTh /e, OpMyJIMpPOBaTh CBOU MpeJI0KeHUA
OTHOCUTEJIbHO BBIIIOJIHEHHUA NIpe/JI0KEHHOU 3a/ja4y;

BbICTYNaTb C  Mpe3eHTalMell  pe3yJibTaTOB  I0O3HABAaTeJIbHOMU
JeITEJIbHOCTH, TOJIyYEHHBbIX CaMOCTOSTEJbHO HWJM COBMECTHO CO
CBEpCTHHKaMH npu BBIIIOJTHEHUH XHUMHYECKOT'O 3KCIepUMEHTA,
NpPaKTHYECKOW paboThl IO HCCAeJOBAaHHUIO CBOMCTB M3y4YaeMbIX BeIIECTB,
peasiu3aiuy y4ebHOro npoekTa, 1 opMyiMpoBaTh BbIBObI 110 pe3yJibTaTaM
NpPOBEJEHHBIX UCCAeN0BAaHUM NYTEM COrJIaCOBAaHUS TMO3UIMU B XO/i€
00Cy>X/JIeHHS1 U 0OMeHa MHEHHUSIMU.

PerysisiTuBHbIE YHHBEpCa/IbHbIE yYeOHbIEe JeiiCTBUS:

CaMOCTOSITE/IbHO MJIAHUPOBATh U OCYLIECTBJISATh CBOIO TO3HABATEJ/IbHYIO
JlesITeJIbHOCTD, OlpeJiesisis e€ 1eJu U 33Jja4yM, KOHTPOJUPOBATh U MO Mepe
He0OX0AMMOCTH KOPPEKTHUPOBATH Mpe/iyiaraeMblil aJFTOPUTM JeHCTBUM NpU
BBINIOJIHEHUU y4eOHbIX W HCCAeA0BaTeJbCKUX 3ajla4, BbIOUpaATh HauboJiee
3¢ PeKTUBHBINA CIIOCOO UX pelleHHs C YYETOM MOJIyYeHUS HOBBIX 3HAHUH O
BEIlleCTBAaX U XUMUUECKHX peaKIUsX;



OCYUIeCTBJISITh CAMOKOHTPOJIb /1esITeJIbHOCTH Ha OCHOBE CaMOaHaJu3a U
CaMOOIeHKH.

INNPEAMETHBIE PE3YJ/IbTATbI

[IpeqMeTHble pe3yJbTaTbl OCBOEHUSI MpPOrpaMMbl IO XUMHU Ha
yrJiy0JIEHHOM YPOBHE HA YPOBHE CpeJHEr0 00Iero 06pa3oBaHUs BKJIOYAKOT
cnenuduyeckue JJisl yieOHOro npeaMeTa «XUMHUSA» HaydHble 3HAHUS, YMEHHUS
M CIocoObl JeMCTBHM MO OCBOEHUIO, HHTePIpeTalud U MpPeobpa30BaHUIO
3HAHUH, BU/Ibl AeATEJbHOCTH M0 MOJYYEeHHUI0 HOBOTO 3HAHUS U MPHUMEHEHHUI0
3HAaHUU B PA3/IMUHBIX YY€OHBbIX CUTYAIUSAX, A TAKKE B peabHbIX }KU3HEHHbIX
CUTyallUsIX, CBSI3aHHBIX C XUMHeH. B mporpaMme no XMMUHM TpeaMeTHbIE
pe3y/IbTaThl MPeJICTaBJEHbI 110 T'0/laM U3y4YeHUsl.

10 KJIACC

[IpegMeTHbIe pe3yabTaTbl OCBOeHUA Kypca «OpraHuyeckasd XUMHUA»
OTpaXKaloT:

cPOpMUPOBAHHOCTbL  MpejCTaBJeHWH: O MecTe U  3Ha4YeHUHU
OpPraHMYeCKOM XHUMHUM B CHUCTEMEe eCTeCTBEHHbIX HayK U e€é poJHu B
obecriedyeHUN YCTOWYMBOIO pPa3BUTHSA 4YeJIOBeYeCTBA B peUIeHHWH NpobJieM
3KO0JIOTUYECKOW, 3HEPTeTUYECKONM U MUIIEeBOM 06e30MacHOCTH, B Pa3BUTHUHU
MeJULMHBI, CO3/JaHUU HOBBIX MaTepHa/lOB, HOBbIX UCTOYHUKOB 3HEPruH, B
obecriedeHUH paLUOHAJIBHOIO MPUPOJOII0JIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pE€HUS U 00Lled KyJbTypbl 4YeJiOBeKa, a TaKkKe 3KOJOTHYeCKU
000CHOBAHHOI'0 OTHOLIEHUS K CBOEMY 3/I0POBbIO M IPUPOJHOM Cpefie;

BJIaJleHhe CHUCTeMOW XHWMHUYEeCKHMX 3HaHUK, KOTOopas BKJ/IOYaAeT:
OCHOBOINOJIArallye MOHATUA - XUMHUYECKHH 3JIeMeHT, aToM, 4Jpo U
3JIEKTPOHHAasi 000/104Ka aToMa, S-, p-, d-aTOMHble OpOWUTA/IY, OCHOBHOE U
BO30YK/JEHHOE COCTOSIHUSA aTOMa, TMOpUAM3al sl aTOMHBIX OpOUTasIel, UOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEJIbHOCTb, CTelleHb OKUCJIEHHH,
XUMHYeCKas CBA3b, MOJIb, MOJIIpHAsA Macca, MOJIIDHbIN 00'bEM, yrjiepoJHbIN
CKeJsleT, (QYHKLMUOHA/bHAasA Tpylna, paJuKaJ, CTPyKTypHble ¢GOpPMYJIbI
(pa3BépHyTble, COKpalEéHHbIE, CKeJEeTHble), HU30MepUs CTPYKTypHas U
IPOCTPAaHCTBEHHAA (reoMmeTpuyeckas, OonTHYecKas), MU30MepH],
rOMOJIOTUYECKUU  psAf, TOMOJIOTH,  YyIJIEBOLOPOJbl,  KHUCJOPOZ- H
a3oTcoJiepxKalllie  OpraHhyecKkue COeJUHEHUs, MOHOMep, IOJIUMep,
CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYJIIPHbIE COeJUHEHUS; TEOPHUH, 3aKOHbI
(nepuopuueckuii 3akoH /l. U. MeHpesieeBa, TeOpUsi CTPOEHUS] OPraHUYECKUX
BemecTB A. M. ByTyiepoBa, 3aKOH COXpaHeHHMS MacChl BelleCTB, 3aKOH
COXpaHeHHs U IpeBpallleHUs1 3HEepruyd IMpU XHUMHUYECKUX peaKLUdX),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUU HA3bIK XUMHH, MHUPOBO33pEHUYECKHUE



3HAHWSs, JieKallhe B OCHOBE MOHUMAHWUS NPUYMHHOCTH M CUCTEMHOCTH
XUMUWYECKUX SIBJIEHUH; NIpeJiCTaBJeHUsI O MEXaHM3MaX XMMHUUYECKUX peaKIii,
TEPMOJMHAMHUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHHS, O
B3aMMHOM BJIUSIHUM aTOMOB U TPYyIIN aTOMOB B MoJieKyJaX (MHAYKTUBHbBIN U
Me30MepHbIN 3ddekThl, opueHTaHTbl | u Il popa); dakTosornyeckue
CBeJIeHHs1 0 CBOMCTBAX, COCTaBe, MOJy4YeHUU U 6€30MacCHOM UCIO0JIb30BAaHUU
Ba)KHEMILINX OPraHUYECKUX BEILeCTB B ObITY U NPAKTUYECKOH JesITeJbHOCTH
YyeJIOBEeKa, OOIIMX HAYYHbIX MPUHIMIIAX XUMHYECKOro MpOH3BOACTBA (Ha
pUMepe NPOU3BOJCTBA METAHOJIA, TIEPEPAOOTKU HEPTH);

chOPMUPOBAHHOCTb yMEHUH: BbIABJASATH XapaKTepHble MPHU3HAKU
MOHSITHUH, yCTaHABJIMBATh UX B3aUMOCBsI3b, UCII0JIb30BaTh COOTBETCTBYIOLIHE
MOHSTHS NpPU ONHWCAHUU COCTaBa, CTPOEHUS] U CBOWCTB OpraHUYECKHUX
coeIMUHEHUH;

chOPMUPOBAHHOCTb YMEHUH:

MCII0JIb30BaTh  XUMHUUYECKYIO CUMBOJIMKY  JJis COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHbIX (pa3BEPHYTHIX, COKPALEHHBIX U CKEJIETHDIX)
bopMyJ1 OpraHU4eCKUX BEIECTB;

COCTaBJIITb ypPaBHEHHUS XUMHUUYECKHX peaKLMh U pacKpbIBaTb HUX
CYUHOCTb: OKHCJMUTEJbHO-BOCCTAHOBUTE/bHBIX pPeEAKLUN MOCpeCTBOM
COCTaBJIEHUSI 3JIEKTPOHHOr0 6ajlaHCa 3THUX peaklUd, peakldil HMOHHOTIO
obMeHa TMyTEM COCTAaBJEeHUSI UX TOJHBIX U COKpAIIEHHbIX HOHHBIX
ypaBHEHUU;

M3rOTaBJUBATb MOJIeJIM MOJIEKYJ OpPraHUYEeCKHX BeIecTB Jis
WJTIOCTPALIMU UX XUMUUECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

chOPMHUPOBAHHOCTb  YMEHUH:  yCTaHABJWBATb MNPUHAAJIEKHOCTh
M3y4eHHbIX OPraHUYeCKHWX BeIIeCTB IO HMX COCTaBy M CTPOEHHI0 K
onpeZieIEHHOMY KJlacCy/rpymnie coeJlMHEHUH, JaBaTb WM Ha3BaHUS IO
cucteMatuyeckoi HoMeHksaType (IUPAC) ¥ npuBoAUTb TpUBHUAJIbHBIE
Ha3BaHUs J151 OT/Ee/IbHBIX IpeJCTaBUTe el OpraHUYeCKHX BellleCTB (3TUJIEH,
alleTUJIeH, TOJIyOJ, TJIMLEPUH, 3TUJIEHIJIUKOJb, ¢eHoJs, dopMaablerus,
alleTaJbJieru/i, aleToOH, MypaBbMHAas KMCJOTA, YKCyCHas KMCJIOTQ,
CTeapuHOBasl, OJIEMHOBAsl, MAJbMUTUHOBAS KHUCJIOTHI, TJMIHUH, aJaHUH,
MasibT03a, GPYKTO3a, aHWJIMH, JUBUHUJI, HU30MpPEH, XJOPOIpPEeH, CTUPOJ U
Apyrue);

chOPMHUPOBAHHOCTh YMEHHUSI ONpeessaTb BHJ XUMHUYECKOW CBSI3U B
OpTaHWYeCKUX COeJIMHEeHUsIX (KOBaJIeHTHas W HWOHHAas CBsI3b, O- W TI-CBSI3b,
BOJIOPO/IHAS CBSI3b);



chOPMUPOBAHHOCTb YMEHUSI MPUMEHSATh MOJI0KEHUSI TEOPHUU CTPOEHHUS
opranndeckux BewiectB A. M. ByTsiepoBa /11 00bsICHEHHUS 3aBUCHMOCTH
CBOMCTB BEILeCTB OT UX COCTaBa U CTPOEHMUS;

cOOPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTb COCTaB, CTPOEHHUE,
dbusnyeckue U XMMHUYECKHME CBOWCTBA THUIHYHbIX TNpeJCTaBUTeENEN
pas3/IMYHbIX KJIACCOB OpPraHUYeCKUX BEUIeCTB: aJKaHOB, LMKJIOAJKAHOB,
aJIKEHOB, aJIKa/IMeHOB, aJIKKNHOB, apOMaTHU4YeCKUX YTJIEBOLOPOJOB, CIUPTOB,
aJbIETU/I0B, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTBIX U CJI0XXHBIX 3(QHPOB,
)KUPOB, HUTPOCOEJUHEHWH W aMMUHOB, aMHUHOKHUCJOT, OEJIKOB, YTIJEBOJIOB
(MOHO-, AY- W TOJMCAaxapu/J0B), WJIIOCTPUPOBATb TFeHETUYECKYH CBSA3b
MeX/Jy HHUMU YpaBHEHHUSIMU COOTBETCTBYKOLIUX XUMHUYECKHUX peaKLUu C
MCII0JIb30BaHUEM CTPYKTYPHBIX GOPMY.J;

chOPMUPOBAHHOCTb YMEHUS MOJATBEPKJAATh HA KOHKPETHbIX PUMepax
XapaKTep 3aBUCUMOCTU pPEAKIIMOHHOW CHOCOOHOCTHM  OpraHUYeCKUX
COeIMHEHWN OT KPaTHOCTHM M THUIA KOBAJIEHTHOW CBA3U (0- U TI-CBAI3M),
B3aUMHOI0 BJIMSHUS aTOMOB M TPy aTOMOB B MOJIEKYJIAX;

chOpMUPOBAHHOCTD yMEHHUS XapaKTepu30BaTb MCTOYHUKH
yrJIEBOJAOPOJAHOr0 Chipbsi (HedpTb, MPUPOJHBINA Ta3, yroJib), CIOCOObI €ro
nepepabOTKU U MpaKTUYeCKOe IPUMEHEHHWE NIPOAYKTOB IepePabOTKY;

cGOpPMUPOBAHHOCTb BJAJEHHUSA CHUCTEMOM 3HAHUW O eCTeCTBEHHO-
Hay4HbIX MeTO0/laX MO3HaHUSl — HAOJIIOJIEHUU, U3MEPEHNH, MOJIEIMPOBAHUY,
3KCrepuMeHTe (peajlbHOM U MbICJIEHHOM) ¥ YMEeHUsI MPUMEHATh 3TH 3HAHUS;

chOpPMUPOBAHHOCTb YMeHUSI TMPUMEHSATb OCHOBHblE Olepaluu
MBIC/IUTEJNIbHOW eATeJbHOCTH — aHAJIM3 U CUHTE3, CpPaBHEHUE, 00001 EeHHUE,
CUCTeMaTU3alUI0, BbISIBJIEHHWE IPUYUMHHO-CJIEICTBEHHBIX CBsI3ed - JJId
M3y4eHHS CBOMCTB BEILIECTB U XMMHUYECKUX peaKIui;

cOOPMUPOBAHHOCTb YMEHHWH: BBISIBJAATb B3aUMOCBSI3b XHWMUYECKUX
3HAHUM C NOHATUSMHU U NpeJCTaBJIEHUSIMHU [[PYTUX €CTeCTBEHHO-HAay4HbIX
npegMeTOB JJis1 60Jiee 0CO3HAHHOI'O MOHMMaHUS CYLIHOCTH MaTepHUaJIbHOIO
e/IMHCTBA MUPA, UCII0JIb30BaTh CUCTEMHbIE 3HAHUS 110 OPTaHUYECKOW XUMUHU
/i1 00'bSICHEHMSI M NMPOTHO3UMPOBAHUSA SIBJIEHWH, MUMEWIUX eCTeCTBEHHO-
Hay4HYI0 IPUPOAY;

cOOPMUPOBAHHOCTh yYMEHHWM: MPOBOAWUTbL PACYETHI MO XUMUYECKUM
dbopMyJslaM M ypaBHEHUSM XUMHYECKHX peaKUUHh C UCI0Jb30BaHUEM
du3rMUecKux BeJUYUH (Macca, 00BEM ra3oB, KOJMYECTBO BeleCTBa),
XapaKTepHU3YIIMX BelleCcTBA C KOJUYECTBEHHOW CTOPOHBI: pPaCy€Thl IO
HaXOXXJIEHUI0 XUMUYeCKOM (GOopMyJibl BellecTBa MO U3BECTHBIM MacCCOBBIM
Jl0JIIM  XUMMUYECKUX 3JIEMEHTOB, MpPOJAYKTaM CropaHusi, IJIOTHOCTH
razoobpas3HbIX BEIECTB;



chOPMUPOBAHHOCTh YMEHUW: MPOTHO3UMPOBATh, AHAJM3UPOBATHL U
OLIEHUBATb C MO3ULIMH 3KOJOTUYECKON 6€30MaCHOCTHU MOCJIeICTBUS ObITOBOM
Y MMPOU3BOACTBEHHOHN AeATEJbHOCTU YeJIOBEKa, CBI3aHHOW C IepepaboTKOU
BELECTB, MCNO0JIb30BaTh MOJy4YeHHble 3HAHUA [Jisl NPUHATUS TFPAaMOTHBIX
pellieHH# Tpo6JieM B CUTyallMsX, CBI3aHHbBIX C XUMUEH;

chOpPMHUPOBAHHOCTbL YMEHUW: CaMOCTOSITEJbHO IJIAHUPOBAaTb U
NPOBOJUTh XWUMHYECKUW 3SKCIEPUMEHT (MoJiydyeHue M H3y4eHUe CBOMCTB
OpraHUYeCKUX  BEUIeCTB, KayeCTBEHHble  peaKIUUM  YIJIEBOJOPO/OB
pa3/IMYHbIX KJIACCOB M KHCJAOPOJCOJIEpXKAIMX OpraHUYeCKHUX BelleCTB,
pelleHre 3KCIepUMEHTa/JbHbIX 3aZad [0 pPaclo3HAaBaHUIO OpPTaHUYeCKHX
BelleCTB) C COOJII0JJeHMEM MPaBUJI 6€30MacHOr0 06pallleHUs C BellleCTBAaMU U
JJabopaTOpHBIM 000pyA0oBaHUEM, GOPMYJHMPOBATh LieJb HCCAeL0BaHUS,
NpeACTaBJsATb B  pa3jiMyHOM <¢GopMe  pe3ysbTaThl 3IKCIEPHMEHTA],
aHAJIM3UPOBATH U OIleHUBATh UX JIOCTOBEPHOCTh;

chOpPMHUPOBAHHOCTb YMEHUU:

co0JII0/IaTh MpaBWJa 3KOJOTMYECKH 1eJIeCO0Opa3HOT0 MOBeAeHUs B
ObITY U TPYAOBOW JeATEJbHOCTH B I€JIIX COXpPAaHEHMUs CBOEro 3/10pOBbS,
OKpYy>Kalollier NpUPOJHOU Cpelibl U JOCTHXKEHUS €€ YyCTOUYNBOTO Pa3BUTHUS;

0CO3HABaThb OMACHOCTb TOKCUYECKOTO JAEeMCTBUS HA KUBble OPraHU3Mbl
onpe/ieIEHHBIX OPraHUY€eCKUX BellleCTB, MOHUMAas cMbica noka3aTess [1]K;

aHaJIM3UPOBATh  11€JIeCO0O0PA3HOCTb NMPHUMEHEHUs  OpPraHUYeCKHUX
BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3pEHUS COOTHOLIIEHUS PUCK-
110J1b33a;

chOpPMHPOBAHHOCTb YMEHHUU: OCYIECTBJIATD LieJieHallpaBJeHHbIM OUCK
XMMHUYECKOU MHPOpPMAlLlMM B PaA3/IMYHbIX MCTOYHUKAX (HaydyHasd M y4eOHO-
Hay4yHasi JIUTepaTypa, CpeAcTBa MacCOBOM uHPopmanuu, HHTepHeT U
Jlpyrue), KPUTHUYECKH aHAJU3UPOBAThb XUMHUYECKYHD HHPOpMalUIo,
nepepabaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHM C IOCTABJEHHOMU
y4eOHOU 3aJja4yen.

11 KJIACC

[IpeqMeTHBIE pe3ysibTaThl 0OCBOeHHUs Kypca «06l1as 1 HeopraHu4yeckas
XHMUSI» OTPAXKAIOT:

chOpMHUPOBAHHOCTb NMPEJCTABJEHHMN: 0 MaTepHUaJbHOM €JIMHCTBE MUPA,
3aKOHOMEPHOCTSIX U TI03HAaBAeMOCTH sIBJIEHUH MPUPO/Ibl, 0 MECTE U 3HAYEHUHU
XMMHUM B CHCTeMe eCTeCTBEHHbIX HayK KW €€ poJii B o00ecrneyeHUuu
YCTOMYMBOIO  pa3BUTHS, B  pelleHUHd  MpobJieM  3IKOJIOTUYECKOH,
3HepreTUYeCKOM M TMIIEBOW 0e30MaCHOCTH, B pPA3BUTUHU MEJUIIMHBI,
CO3/IaHHWHM HOBBIX MaTepHaJioB, HOBbIX HCTOUYHUKOB 3HEPIrUH, B 06ecrieYeHUu U
paIoHaJbHOT'O NPUPOA0TI0JIb30BaHUs, B OPMUPOBAHUM MHUPOBO33PEHUS U



001Iel KyJbTYpbl 4YeJOBEKa, a TaKXe 3KO0JIOTUYeCKM OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/10POBbIO Y IPUPOLHOM CpeJe;

BJaJIeHMe CUCTEMOM XUMHUYECKUMX 3HAaHWM, KOTOpasd BKJKYaeT:
OCHOBOIIOJIAralolliMe MOHATHUSA — XUMUYECKUU 3JIEMEHT, aTOM, SiApO aTOMa,
M30TOIbI, 3JIEKTPOHHAasl 000Ji04Ka aToMa, S-, p-, d-aTOMHble OpOUTAJIH,
OCHOBHOE€ ¥ BO30YXJ|EHHO€ COCTOSIHUSI aTOMa, TMOpUAM3aLUs aTOMHBIX
opbuTasiel, HMOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD,
CTENlEHb  OKUCJEeHUs], XUMHYecKass CBsA3b (KOBaJIeHTHas, HWOHHa4,
MeTa/UIMYecKas, BOJIOPOJHAsi), KpHUCTa/JIMYecKas peléTKa, XHMU4YecKast
peakLus, pacTBOpP, 3JIEKTPOJIMTHI, HE3JIEKTPOJIUTHI, 3JE€KTPOJATUYECKas
JUCCcOLMaLMA,  CTeleHb  JUCCOLMALAM, BOJOPOAHBIM  IOKa3aTeJb,
OKHUCJIMTEeJIb, BOCCTAHOBUTEJIb, TEMJOBOM 3P(PEKT XMMUYECKOU peaklUH,
CKOPOCTb XUMUYECKOU peaKiiMM, XMMUYEeCKOE PAaBHOBECHUE; TEOPUHU U 3aKOHbBI
(Teopusi 3JIEKTPOJMTHUYECKON JUCCOLMAIUM, Nepuogudeckuid 3akoH /I.U.
MeH/iesneeBa, 3aKOH COXpaHEHHUS MacChbl BeLIECTB, 3aKOH COXpaHEHUs U
NpeBpallleHrs] 3Hepruu MpH XMMUYECKUX peaklUsAX, 3aKOH NOCTOSHCTBA
cocTaBa BelIeCTB, 3aKOH JeHCTBYWOUUX MaccC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $SI3bIK XMMWUH, MHUPOBO33pPEHYECKHME 3HaAHHUA, JiexKalllue B
OCHOBe TNOHUMaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUU;
COBpEMEeHHbIe NMpeACTaBJeHUs O CTPOEHUHU BelleCcTBa Ha aTOMHOM, HOHHO-
MOJIEKYJISPHOM W HAaJIMOJIEKYJISIPHOM  YPOBHSX; IMpeJCTaBJeHUsI O
MeXaHU3Max XMMHWYECKHUX peaKIMi, TEpMOJUHAMUYECKUX U KHHETUYECKHUX
3aKOHOMEPHOCTSX MX NPOTEKaHUsl, 0 XUMHUYECKOM PaBHOBECUH, paCTBOPAX U
JIUCTIEPCHBIX CUCTeMax; PaKTOJOTMYEeCKHe CBeJEHHS O CBOMCTBAX, COCTABE,
NOJIydeHUH U 0e30MacHOM MCIOJIb30BAaHMU BaXKHEMIINX HEOPTraHUYECKHX
BEIIECTB B ObITY U NPAKTHUUYECKOU JIeATENbHOCTH YeJIOBEKA, OOIUX HAYYHBIX
NPUHIUIIAX XUMUYECKOTO NMPOU3BO/ICTBA;

cOOPMUPOBAHHOCTb YMEHWUU: BBIABJATh XapaKTEpPHble MPU3HAKU
NOHAATUM, YCTaHABJIMBATh UX B3aMMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIIME
MOHATUS IPU ONMCAHUU HEOPraHUYEeCKUX BellleCTB U UX NIpeBpallleHUH;

chOPMUPOBAHHOCTb YMEHMUS HCIO0JIb30BaTh XUMMUYECKYI0 CHUMBOJIUKY
/Uil COCTaBJIeHUsT QOpPMYJ BEIeCTB M YpaBHEHUH XHMUYECKUX peaKLUH,
cucteMatudeckyto HoMmeHkaaTypy (I[UPAC) u TpuBuHa/bHble Ha3BaHUS
OT/ZieJIbHBIX BEIECTB;

chOpPMUPOBAHHOCTb yMEHHUS OMNpefeisiTh BaJEHTHOCTb M CTeleHb
OKHCJIEHHUS] XUMUYECKHUX 3JIEMEHTOB B COeIMHEHUSX, BUJ, XMUMHUUYECKOW CBSI3U
(koBasIeHTHa4, MOHHaH, MeTa/LInuecKasd, BOJIOpO/iHASA), THUII
KPUCTAJJIMYECKON PEIIETKY KOHKPETHOTO BELECTBA;



chOPMUPOBAHHOCTb YMEHUS 00bSICHATH 3aBUCUMOCTb CBOMCTB BEILECTB
OT BH/Jia XUMHYECKOM CBSI3U U TUIA KPUCTAJINYECKOU peLlETKH, 0OMEHHBIN U
JIOHOPHO-aKLeNTOPHbIA MEXaHU3Mbl 00pa30BaHUA KOBaJIEHTHOM CBI3U;

cOOPMUPOBAHHOCTb YMEHMU: KJIACCUPUIIMPOBATh: HeOpPraHUYEeCKUe
BelleCTBA N0 UX COCTaBy, XUMHUYECKUE PeaKIUy MO0 Pas3/IMYHbIM NMPHU3HAKAM
(uucay M coCTaBy pearvpymroliuX BellecTB, TeMJIOBOMY 3(PQPeKTy peakLivH,
M3MEHEHUI0 CTelNeHeu OKUCJIEeHUs 3JeMEeHTOB, OOpPaTUMOCTH, YYaCTHUIO
KaTaJu3aTopa W /Jpyrue); CaMOCTOATeJbHO BbIOMpAaTb OCHOBAHUSA U
KpUTEPUU [JI1 KJACCUPUKALMM M3yYaeMbIX BeLECTB U XUMHYECKHX
peakuuu;

cGOpPMUPOBAHHOCTb yMEHHWA pPaCKpPbIBaThb CMBICJA NEPUOLUYIECKOTO
3akoHa /l. 1. MeHgeneeBa U JeMOHCTPUPOBATh €ro CUCTEMATU3UPYIOLLYIO,
00'bSICHUTEJIbHYIO U IPOTHOCTUYECKYI0 QYHKIIHY;

cPOpPMHUPOBAHHOCTb YMEHUU: XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB U HMOHOB XMMHYECKHUX 3JIEMEHTOB INEePBOr0-4eTBEPTOrO MEPUOJOB
[lepuopuyeckoir cucrembl [J.HU. MeHgeseeBa, WUCIONAb3ysd IOHATUA
«3HepreTUYeCcKue YpPOBHU», «IHepreTuyecKkue MOAYPOBHU», «S-, p-, d-
aTOMHble OpOUTA/IM», «OCHOBHOE U BO30OYX/EHHOE IJHEPreTUYECKHE
COCTOSIHUSI aToOMa»; OOBSICHATb 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMMHUYECKUX 3JIEMEHTOB U UX COeJVMHEHUW IO IMepuojiaM U Trpynnam
[lepuoauyeckon cucrembl /. U. MeHpeneeBa, BaJileHTHble BO3MOXXHOCTHU
aTOMOB 3/1IEMEHTOB HAa OCHOBE CTPOEHMUS UX 3JIEKTPOHHBIX 000JI0YEK;

cPOpPMHUPOBAHHOCTb YMEHHUU: XapaKTepU30BaThb (OMHMChIBAaThb) 0OLHe
XMMHYECKHE CBOMCTBA BEIECTB pa3/IMYHbIX KJACCOB, MOATBEPXK/AAThb
CYLLLeCTBOBAaHHE T€HETUYECKOHN CBSA3U MEX/AY HEOPTaHUYECKHMMU BellleCTBaMU
C IOMOLIbI0 YPABHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUY;

chOpPMUPOBAHHOCTb YMEHHUSI PACKPbIBAThb CYUHOCTb: OKUCJIUTEJbHO-
BOCCTAaHOBUTEJIbHBIX peaKUUW MOCPEACTBOM COCTAaBJIEHUS 3JEKTPOHHOTO
OaJslaHCa 3THUX peaKUUH; peaklMid MOHHOTO OOMeHa MYyTEéM COCTAaBJIEHUS MX
IOJIHBIX U COKPALIEHHBIX UOHHBIX YPAaBHEHUH; peaK UM '/ pOJn3a; peaKLun
KOMILJIEKCOOOpa3oBaHUs (Ha TMpuMepe THUJPOKCOKOMIJIEKCOB IMHKA H
aJIFOMUHUSA );

chOpPMUPOBAHHOCTb YMEHHUS OO'bSICHATH 3aKOHOMEPHOCTU NPOTEKAHHUA
XUMHUYECKUX pEAKIUH C Y4YETOM UX 3IHEPreTUYEeCKUX XapaKTEPHUCTHUK,
XapaKTep U3MeHEHHUS] CKOPOCTH XHMHYECKOU peaklMM B 3aBUCUMOCTU OT
pas/uyHbIX (GAKTOPOB, a TaKkKe XapaKTep CMelleHUs1 XUMHYEeCKOro
paBHOBeCHS NO/] BJIUSTHUEM BHEIIHUX Bo3JelcTBUM (npuHLun Jle [llaTenbe);

cOOPMUPOBAHHOCTb YMEHUs XapaKTEpPU30BaTb XMMUYECKUE PEaAKIIUH,
JiexKalllie B OCHOBE POMBILLIJIEHHOTO MOJIy4eHUl CEPHOM KUCJI0ThI, aMMHUAKa,



061lMe Hay4yHble NMPUHIUIbBI XUMUUYECKHUX MPOU3BO/ICTB; 1I€J1eCO06Pa3HOCTh
NpUMeHeHHUs1 HEOPraHUYECKHUX BEIeCTB B NMPOMBIIIJIEHHOCTH U B OBITY C
TOYKU 3pPEHUS COOTHOLIEHUS PUCK-T10J1b33;

chOPMUPOBAHHOCTD BJIAJIEHUS] CUCTEMOM 3HAHUW O METOJAX HAyYHOTrO
NO3HaHUSA SIBJIEHUW NPUPOAbI — HAOJ/JOAeHHUE, U3MEPEHUE, MOIEJIMPOBAHMUE,
3KCIIEPUMEHT (peasibHblil U MBICJ€HHbIN), UCIOJb3yEMbIX B €CTECTBEHHbIX
HayKaX, yMEHUsI NPUMEHATb 3STU 3HAHUS MPU ISKCIEepPUMEHTAJbHOM
MCCJIeJOBAaHUH BEILeCTB U /ISl 00'bSICHEHUSI XUMHUY€ECKUX sIBJI€HHUH, UMEIIIHUX
MECTO B IPUPO/IE, IPAKTUUECKOU eI TeJIbHOCTH YeJI0BEKA U B IOBCETHEBHOU
*KU3HU;

chOPMHUPOBAHHOCTb YMEHHSl BBISIBJASATb B3aHMOCBSI3b XUMHYECKUX
3HAaHUW C MOHATUSIMU W NpPEeACTABJEHUSIMMU JAPYTUX eCTECTBEHHO-HAay4YHbIX
npeAMeTOB [JiJisl 60Jiee OCO3HAHHOTO MOHWMAaHUA MaTepUalbHOr0 €IUHCTBA
MUDP3;

chOpPMHUPOBAHHOCTb YMEHHSI MPOBOAUTH PACYEThI: C UCHOJIb30BAHUEM
MOHSTHUM «MaccoBasi /[l0Ji1 BellecTBa B pacTBope» W  «MOJsSpHas
KOHLIEHTpalMs»; MacChl BellecTBa WM O0OBbEMa rasa MO0 H3BECTHOMY
KOJIMYEeCTBY BelleCTBa, MacCe WM OOBEMY OJHOTO M3 y4acTBYWOIIUX B
peakl MU BelleCTB; TemJa0Boro s¢pdpeKTa peaklviu; 3HAaYeHHUS BOJOPOJHOrO
MoKa3aTesisd pacTBOPOB KHCJOT W IleJoYyell ¢ H3BECTHOW CTeleHbIo
AYccolMaliu; Macchl (00'bEMa, KOJIMYeCTBa BelleCcTBa) NPOAYKTa peakliuy,
ecJid OJJHO M3 HUCXOJHBIX BEIeCTB JaHO B BHU/Jle pacTBOpa C ONpejeéHHOU
MacCOBOH Ji0Jied paCcTBOPEHHOTO BeNeCTBA WJIU JAaHO B HU30bITKE (MMeeT
NpUMecH); 4014 BbIX0/1a MPOAYKTA peaKliMu; 06’ bEMHbBIX OTHOILIEHUH Ia30B;

chOPMHUPOBAHHOCTb YMEHHH: CaMOCTOSITeJIbHO IMJIAHUPOBAThb U
NPOBOJWUTh XUMHYECKHH I3KCIepUMeHT (MpoBeJeHHE peaKIUid HOHHOIO
0O6MeHa, MoATBEPXK/AeHHEe KaueCTBEHHOT0 COCTaBa HEOPraHMY€ECKHX BEIECTB,
omnpejesieHUe CpeAbl PacTBOPOB BelLIECTB C MOMOUIbI0 HH/UKATOPOB,
M3y4eHue BJIMSHUS pPa3/MYHbIX (AKTOPOB Ha CKOPOCTb XUMHYECKOU
peakiiuy, pellleHHWe 3KCIepUMeHTa/JbHbIX 3a/lad Mo TeMaM «MeTaslabl» M
«HemeTanib») c cobusrofeHdeM MpaBuJ 6e30MacHOTo obpallleHus ¢
BellleCTBAMM W J1abopaTOpPHbIM 060pyA0BaHHEM, (GOPMYJUPOBATH IeJb
MCC/IeOBAaHUsl, TPEeACTaBJAThL B  pa3jMyHOUM  dopMe  pe3yabTaThbl
3KCIIepHMEeHTa, aHAJIU3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;

chOpMUPOBAHHOCTb YMEHHWH: CO06Jil0JIaTh INpaBWJia [0JIb30BaHUSA
XMMHWYECKOU MOCyJ0d W JlabopaTOpPHbIM 0OOpYy/lOBaHUEM, OOpallleHus C
BelleCTBAMU B COOTBETCTBUM C MHCTPYKUUSIMU TI0 BbINOJHEHHUIO
JJAbOPaTOPHBIX XUMHUUYECKHUX OINbITOB, 3KOJIOTUYECKU 1leJIecO06pa3HOro
MOBeJIeHUSI B OBITY M TPYAOBOU JeSTEJbHOCTHU B LIEJISIX COXPAaHEHHUsI CBOETO



3/10POBbS, OKPYXKaKLel NPUPOSHOU Cpelbl U JOCTUKEHUA €€ YCTOUYUBOTO
pa3BUTHS, OCO3HABAThb ONACHOCTb TOKCUYECKOTO [eUCTBUA HA >KUBbIE
OpraHuW3Mbl OIpeJieJIEHHbIX HEOpPraHWYeCKHMX BellecTB, NOHMMasg CMBbICI
nokasareJid [1/1K;

chOPMUPOBAHHOCTb YMEHUI: OCYyLIECTBJISTH IjeJileHalpaBJAeHHbIN MOUCK
XUMHYECKOU MH(POpPMALMU B Pa3AYHbIX UCTOYHHUKAX (HayyHas U y4eOHO-
Hay4dHasd JIMTepaTypa, CpeAcTBa MaccoBOoM WHPopMmanuu, HHTepHeT u
Jlpyrue), KPUTHUYECKU aHAJM3UPOBATh XUMHUYECKYH) HHPOpMalUIo,
nepepabaTbiBaTb €€ M HCHOJIb30BaTh B COOTBETCTBUM C IOCTaBJIEHHOU
y4eOHOM 3aJja4yen.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBO yacoB J/JIeKTPOHHbIE
Ne HavmeHoBaHue pa3/esioB U TEM (zxudposbie)
KouTtposibHble | [IpakTHyeckue
n/m IporpamMMmsl Bcero o6pa3oBaTe/ibHbIE
pa6oThbl pa6oThI
pecypcsl
Pa3gen 1. TeopeTuyeckre OCHOBBI OpraHUYeCKO XUMHUHU
[IpegMeT oprannyeckom XUMHUH.
bubanoreka LIOK
1.1 Teopusda cTpoeHUA OpraHUYeCKUX 8
. https://myschool.edu.ru/
coegquHeHu A. M. ByTyiepoBa
HToro no pasgeny 8
Pasaen 2. YriieBoaopoabl
51 [IpenenbHbIE yraeBOg0pPOAbl — c bubanoreka LIOK
' aJIKaHbl, IUKJI0aJIKaHbl https://myschool.edu.ru/
29 HenpegesibHble yriieBOLOPOABL: 14 1 bubanoTeka LIOK
' aJIKEeHBI, aJIKaJueHbl, aJIKUHbI https://myschool.edu.ru/
53 ApomaTuyeckue yrjieBoLopo/bl 8 bu6saunoteka [JOK
' (apenbi) https://myschool.edu.ru/
24 [IprpoiHbIe UCTOYHUKHU 4 bubanoTeka LIOK
' yIJ1eBOJIOPO/IOB U UX llepepaboTKa https://myschool.edu.ru/
55 ["ajioreHnIpou3BOAHbBIE 4 1 Bu6auoTteka LJOK
' YIJIEBOJ0PO/OB https://myschool.edu.ru/
HUTtoro no pasaeny 35
Paszpgen 3. Kuciopoacoaep:xamue opranHmyecKue coeJUHeHUs
3.1 CrnupTsl. PeHon 11 1 Bu6auoTteka LJOK



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

https://myschool.edu.ru/

KapboHunbHble coeiMHEHUS:
3.2 a/bJleTUbl U KeTOHbL. Kap6oHOBBIE 21 1
KUCAO0THI. Cy103kHbIE 3PUpPbIL. KHUPBI

bubanoreka LIOK
https://myschool.edu.ru/

bu6anoTteka LJOK

3.3 YTIeBOAbI ? 1 https://myschool.edu.ru/

HToro no pasgeny 41

Pa3zpges 4. A3oTcoaepxalye opraHnyecKye coeJuHeHus

bubanoreka LIOK
https://myschool.edu.ru/

4.1 AMUHBL. AMUHOKUCAOTEL besiku 12 1 2

HToro no paszeny 12

Pasaen 5. BbICOKOMOJIeKy.IIﬂprIe COeJMHEHHUA

bubaunoreka LIOK

5.1 BricokOMOJIEKYJISIpHBIE COEeJUHEHUS 6 1
https://myschool.edu.ru/

HToro no pasgeny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 3 6



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

11 KJIACC

KosimyecTBO 4acoB J/IeKTpOHHbIE
HavmeHoBaHuMe pa3/ejioB U TEM (zudposbie)
Nen/m KoHTposbHble | IIpakTHyeckue
NporpaMmsbl Bcero oOpa3oBaTeJ/IbHbIE
pa6oThI padoThI
pecypchl
Paspaen 1. TeopeTnyecKkue 0CHOBBI XMUMUU
Ctpoenue aTtoMma. [lepuoanyeckui
11 3akoH U [lepuoguyeckas cucrema 9
' XMMMYECKUX 31eMeHTOoB /. U.
MeHpeieeBa
12 CTpoeHue BelleCcTBa. 14 1
MHoroo6pa3sue BelecTB
1.3 XMMHYeCKHUe peaKliuu 21 1 3
HToro no pasaeny 44
Pa3zpges 2. Heopranuyeckass XumMusa
2.1 HemeTasibl 42 1
2.2 MeTasibl 36
UToro no pasgeny 78
Pasaen 3. XuMuA U )KU3Hb
31 MeTobl TO3HAHUS B XUMUU. XUMHUS 14
Y ’KU3Hb
UToro no paspeny 14
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 4 8







IIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KosmmyecTBo yacoB JJIeKTPOHHEIE
Ne Jdarta nudposbie
Tema ypoka KouTtposibHble | [IpakTHyeckue
n/n Bcero U3y4eHUus1 = 0oOpa30BaTe/IbHbIE
paGoThI pa6oThI
pecypcsl
[IpegMeT 1 3HaYeHUE
OpraHU4YecKOM XUMHUH,
bubaunoreka LIOK
1 npesacTaBJeHUE O 1
https://myschool.edu.ru/
MHOT000pa3nu OpraHuYyecKux
CoeJUHEHHU U
JJIeKTPOHHOE CTPOEHHE aTOMa
yriaeposa (OCHOBHOE U
N bubaunoreka LIOK
2 BO30Y>XIEHHOE COCTOSIHUS). 1
https://myschool.edu.ru/
BajsieHTHbIE BO3MOKHOCTH
aToMa yryiepoza
XvMHUYecKas CBA3b B
OpraHUYecKuX COeJUHEHUSIX.
bubaunoTteka LIOK
3 MexaHH3Mbl 06pa30BaHUs 1
. https://myschool.edu.ru/
KOBaJIEHTHOM CB$I3H, CII0COOBI
pa3pbiBa CBS3EU
Teopusa ctpoenus
. bubauoTteka LIOK
4 OpraHU4YeCcKHX CoeJUHEHUH A. 1
https://myschool.edu.ru/
M. ByTtJiepoBa
Bu/ibl ©I30MepUU: CTPYKTypHas,
bubauoTteka LHIOK
5 IpOCTpPaHCTBEHHas. 1
https://myschool.edu.ru/
J1eKTpOoHHbIE 3 PEKTHI B
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https://myschool.edu.ru/
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https://myschool.edu.ru/

MOJIEKYJIaX OPraHUYeCKUX
CoeJIMHEHU U

[IpencTaBiieHue o
KJ1accuPUKaLUU U

bubsunoTteka [JOK
6 cucTeMaTu4ecKasi
https://myschool.edu.ru/
HoMeHKkJaTypa (IUPAC)
OpraHUYecKUX BelleCcTB

. Knaccudukayus peakuui B bubauoTteka LHIOK
OpraHU4eCcKOM XUMUU https://myschool.edu.ru/

8 CucremMaTusaius 1 06001eHHE bubauorteka LHIOK
3HAHUM 10 TeMe https://myschool.edu.ru/
AsikaHbI: TOMOJIOTUYECKUH P,
ob61as popmyua,

9 HOMEHKJIaTypa U U30MepHs, Bubsnoreka LJOK
3JIEKTPOHHOE U https://myschool.edu.ru/
NPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10 dusuvyeckre U XMMHYECKHE bubaunoTteka LIOK
CBOMCTBA aJIKaHOB https://myschool.edu.ru/
HaxoxxeHue aJlKaHOB B

11 npupoje. Cnocoosl MoJay4eHus BuGmuorexa LOK

PHPOAE. i https://myschool.edu.ru/
Y IpMMeHeHUe aJIKaHOB
[{uKJI0aJIKaHBI: 001Iast
dopmysia, HOMEHKIATypa U
12 HM30Mepusi, 0COOEHHOCTHU Bu6anoteka LJOK

CTPOEHHUA U XUMHNYECKHUX
CBOﬁCTB, CITIOCOOBI moJiy4eHudA
U IIpUMEHEHHUEe

https://myschool.edu.ru/
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Pemenue pacyéTHbIX 33434 Ha
onpejeseHue MOJIeKyJIIpHON
$OpMyJIbl OpraHUYeCcKoro

bubauoTteka LHIOK

13 BellleCcTBa 10 MAacCOBbIM J0JSIM
https://myschool.edu.ru/
aTOMOB 3J1IEMEHTOB, BXOJALUX
B ero cocran. CucTemMaTu3aLus
1 0000111eHHEe 3HAaHUH 110 TEME
AJIKeHbI: TOMOJIOTUYECKUH P,
ob61asa popmy.a,

14 HOMEHKJIAaTypa, 3JIEKTPOHHOE U Bub6anoTeka LIOK
NPOCTPAHCTBEHHOE CTPOEHUE https://myschool.edu.ru/
MoJieKyJl. CTpyKTypHasa U LJUC-

TpaHC-U30MePUS aJIKEHOB
dusnyeckre U XMuMHUYECKUE
. bubaunoreka LIOK
15 CBOKMCTBa aJIKeHOB. [IpaBui0o
https://myschool.edu.ru/
MapkoBHHKOBa

16 Croco6bl MOJIy4YeHUs U Bu6auoTeka LJOK
IIpYMEeHEeHHe aJIKeHOB https://myschool.edu.ru/
[IpakTuyeckas pabora N2 1 no

. bubsinoreka LJOK
17 TeMe "[loslyyeHUe 3aTUIeHA U
e https://myschool.edu.ru/
M3y4eHue ero CBOMCTB
PemieHue pacyéTHbIX 3a/1a4 Ha

18 onpejie/ieHUue MOJIEKYJIIPHOMN Bu6auoTeka [JOK
bopMyJIbl OpraHUYecKoro https://myschool.edu.ru/
BellecTBa
AJiKaJieHbI: CONPSKEHHDIE,

bubauoTteka LHIOK
19 V30JIMPOBaHHbIE,

KyMYJIUDOBaHHBIE.

https://myschool.edu.ru/
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Oco6eHHOCTH 3/1EKTPOHHOIO
CTPOEHHUs

XyUMHYecKUe CBOMCTBA

20 . https://lesson.edu.ru/04/10
CONPS>KEHHBIX JUEHOB
Croco6bl OJIy4YeHUs U
21 y https://lesson.edu.ru/04/10
NpUMeHeHUe aJlKaZMeHOB
AJIKMHBI: TOMOJIOTUYECKUH P,
ob6uiasg popmyiia,
HOMEHKJIATYPa, 3JIEKTPOHHOE U
22 YP p https://lesson.edu.ru/04/10
IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJI, PU3UYECKUE
CBOMCTBA
XuMH4YecKUe CBOMCTBA
23 https://lesson.edu.ru/04/10
aJIKUHOB
24 KaudecTBeHHbIE peakUX Ha Bubsnoreka LJOK
TPOMHYIO CBA3b https://myschool.edu.ru/
55 Croco6bl NoJIy4YeHUs U bubauorteka LLOK
pUMeHeHHe aJIKNHOB https://myschool.edu.ru/
Pemenue 3aza4: pacyéTsl 110
. bubaunoreka LIOK
26 YPaBHEHUIO XUMHUYECKOU
https://myschool.edu.ru/
peakuuu
57 CucreMaTH3alug U 06001IeHue bubaunoTteka LIOK
3HAHUU 10 TEME https://myschool.edu.ru/
ApeHbI: TOMOJIOTUYECKUH Psif,
ob1asa popmy.ia,
wast opmy. bubaunoTteka LIOK
28 HOMEHKJIaTypa. JJIeKTPOHHOE

U IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJI O6eH30J1a U TOJIyOJ1a,

https://myschool.edu.ru/
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ux ¢pU3nvyecKre CBOMCTBA

XuMHYecKHe CBOWCTBA apEHOB:

bubauorteka LHIOK

29 peak U 3aMelleHud https://myschool.edu.ru/
XuMHYecKHe CBOWCTBA apEHOB:

30 peakL Uy NpUCOeJUHEHUS], Bubamoreka LOK

https://myschool.edu.ru/

OKHCJIeHHe TOMO0JIOr0B 6eH30J1a

31 0OCco6EeHHOCTH XUMHYECKHUX bubaunoreka LIOK
CBOMCTB CTUpOJIa https://myschool.edu.ru/
Pemienne pacyéTHbIX 3a/1a4 Ha

37 onpejiesieHUue MOJIEKYJIIPHOMN Bubsnoreka LJOK
bopMyJibl OpraHu4YecKoro https://myschool.edu.ru/
BellecTBa

33 Croco6bl MOJIy4YeHUs U Bub6anoTeka LIOK
IIpYMEeHEeHUe apeHOB https://myschool.edu.ru/
['eHeTHYecKas CBA3b MEXAY

34 pPa3/IMYHBIMHU KJIacCaMU https://lesson.edu.ru/04/10
yIJ1€BOJI0PO/I0B
PacuéTel 10 ypaBHEHUAM

35 XHMHTCCIIX PEaiis. https://lesson.edu.ru/04/10
CucremaTu3anydg U 0606I1eHUe
3HAaHUM N0 TEME

36 Hpupopbiit ras. lomyribie https://lesson.edu.ru/04/10
HedTsHbIE ra3bl

37 Kamenmbi YroJib ¥ IPOAYIKTRI https://lesson.edu.ru/04/10
ero nepepaboTKu
HedTb 1 criocobn! eé

38 nepepaboTku. [I[puMeHeHUe https://lesson.edu.ru/04/10

IPOAYKTOB IepepaboTKU
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HepTH

39

['eHeTHYecKas CBA3b MeXAY
pas/JIMYHBIMU KJ1acCaMH
yrJ1€BOOPOIOB

https://lesson.edu.ru/04/10

40

['asoreHonpou3BoOgHbIE
yI/1€BOJI0PO/I0B: 3JIEKTPOHHOE
CTpOEeHHe; peaKLuu
3aMelleHUs rajoreHa

https://lesson.edu.ru/04/10

41

JleficTBUe 1LIe/iouel Ha
rajloreHNnpou3BOJHbIE.
B3aumMogencTBHe
JIUrajioreHaJJKaHOB C MarHUeM
U IIUHKOM

https://lesson.edu.ru/04/10

42

CucremaTu3anydg U 0606I1eHUEe
3HAHUM N0 pasjeny
"Yraesogopoan”

https://lesson.edu.ru/04/10

43

KoHTposibHast paboTa 1o teme
"YrieBogopo/bl"

https://lesson.edu.ru/04/10

44

[IpesenbHbIe OZJHOATOMHbIE
CIIUPTHI: TOMOJIOTUYECKUU psif,
ob1as popmyJia, CTpoeHUe
MOJIEKYJI, U30MEpPHUH,
HOMEHKJIaTypa,
kaaccudukanus, PusndeckKue
CBOMCTBA

https://lesson.edu.ru/04/10

45

XuMU4ecKue CBOHCTBa
npezeJbHbIX 0JHOATOMHBIX
CIIUPTOB

https://lesson.edu.ru/04/10
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46

Cnoco6bl NoJy4YeHUs U
NpUMeHeHHe 0HOATOMHBIX
CIIUPTOB

https://lesson.edu.ru/04/10

47

[IpocTble 3dpupsi:
HOMEHKJ/IaTypa U U30MepHu4,
0COGEHHOCTHU PU3UUYECKUX U
XUMHUYECKHUX CBOWCTB

https://lesson.edu.ru/04/10

48

MHoOroaToMHbI€ CIUPTHI:
3TUJIEHTJIMKOJIb U TJIMLIEPUH,
ux Qu3nYeCcKUe U XUMHUYECKHE
CBOMCTBA

https://lesson.edu.ru/04/10

49

Cnoco6bl NoJy4yeHus U
NpUMeHeHHEe MHOI'0ATOMHBIX
CIIUPTOB

https://lesson.edu.ru/04/10

50

deHOJ: CTpOEHUE MOJIEKYJIBI,
du3nveckre CBOMCTBA.
TokcuuHoCTb dpeHoa

https://lesson.edu.ru/04/10

51

XuMuyeckue cBoucTBa peHosia

https://lesson.edu.ru/04/10

52

Crnoco6bl moJiy4yeHus: 1
npuMeHeHue peHosia

https://lesson.edu.ru/04/10

53

[IpakTHyeckas paboTta Ne 2.
PelieHre akcnepuMeHTalbHbIX
3aja4y no TeMe "COUpTHI U
beHosbr"

https://lesson.edu.ru/04/10

54

CucremaTu3anug U 06061eHUe
3HaHUU 10 TEMe

https://lesson.edu.ru/04/10

55

AJIbAeI‘I/I,Z[bI N KETOHDLI:
3JIEKTPOHHOE CTPOEHHEe

https://lesson.edu.ru/04/10
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KapOOHUJIbHOU rpyNIIbl;

rOMOJIOTHY€CKHE PALDI, O6I.L[aﬂ

dopmMy.ia, ©30Mepus U
HOMEHKJIaTypa

56

Anberuzibl U KETOHBI:
dbu3nyeckre CBOUCTBA;
peak My NpUcoeUHEHUS

https://lesson.edu.ru/04/10

57

Pea}cuml OKHCJIEHHA U
Ka4e€CTB€HHbIE€ peaKIIuH
aJIbAETNJ0B U KETOHOB

https://lesson.edu.ru/04/10

58

Cnoco6bl NoJIy4yeHust
aJbJIETU/IOB U KETOHOB

https://lesson.edu.ru/04/10

59

O HOOCHOBHBIE NIpeJieIbHble
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTHU CTPOEHHUS UX
MOJIEKYT

https://lesson.edu.ru/04/10

60

M3omepusi 1 HOMeHKJIaTypa
KapOOHOBBIX KHCJIOT, UX
du3UYecKre CBOHCTBA

https://lesson.edu.ru/04/10

61

XuMUu4eckKue CBOHCTBa
npeJieJIbHbIX 0JJTHOOCHOBHBIX
KapOOHOBbBIX KUCJIOT

https://lesson.edu.ru/04/10

62

Oco6eHHOCTH CBOUCTB
MYpaBbUHOHW KHCJIOTHI.
MHoroo6pasue kKap6OHOBBIX
KHCJIOT

https://lesson.edu.ru/04/10

63

OCOBGEeHHOCTU CBOUCTB:
Henpe/ieIbHbIX U

https://lesson.edu.ru/04/10
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apoMaTHU4YeCKUX KapOOHOBBIX,
JIMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KUC/IOT.
[IpeacraBuTE N BBICIIUX
KapOOHOBbBIX KUCJOT

64

[loHATHE O IPOU3BOAHBIX
KapOOHOBbBIX KUCJIOT

https://lesson.edu.ru/04/10

65

Crioco6bl MoJty4yeHus u
nprMeHeHHe KapOOHOBbIX
KUCJIOT

https://lesson.edu.ru/04/10

66

CyioxkHble 3pUPHI:
roMOJIOTUYECKUU psj, o61as
dbopmy.ia, U30Mepus U
HOMEHKJIaTypa

https://lesson.edu.ru/04/10

67

dusnyeckre U XMuMHUYECKUE
CBOMCTBa 3pUPOB

https://lesson.edu.ru/04/10

68

PelieHue pacyéTHBIX 33/1a4: 110
YPaBHEHUIO XUMUYECKOH
peaklL Uy, Ha onpejie/ieHue
MOJIEKYISAPHON GOPMYJIbI
OpraHUYecKoro BellecTBa

https://lesson.edu.ru/04/10

69

[IpakTuyeckas paborta Ne 3.
PelleHue skcriepuMeHTalbHbIX
3aja4 1o TeMe "Kap6oHOBbIe
KUCJA0ThI. C/10>KHbIE 3QUpBI"

https://lesson.edu.ru/04/10

70

Xupbl: ctpoeHue, pusnyeckue
U XUMHYeCKHe CBOHCTBA
(rugposus)

https://lesson.edu.ru/04/10
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Oco6eHHOCTH CBOUCTB KUPOB,
coJieprKalluX OCTaTKH

71 https://lesson.edu.ru/04/10
HelpeJe/IbHbIX }KUPHBIX
KUCa0T. 2KUpHbl B Ipupoje
MpL1a Kak coJid BBICIIHUX
KapOOHOBBIX KMCJIOT, UX

72 Morollee AelctBue. [loHssTHE O https://lesson.edu.ru/04/10
CUHTETUYECKUX MOIOILUX
cpeactBax (CMC)
['eHeTH4YecKad CBA3b

73 yIrJIEBOAOPOJOB U Bubsnoreka LJOK
KHCJI0POACOAepKaLUX https://myschool.edu.ru/
OpraHUYecKUuX BelleCTB

74 PacyéTsl 110 ypaBHEHUAM Bubsnoreka JOK
XUMHUYECKUX peak i https://myschool.edu.ru/

75 CucreMaTu3sanus U 060011eHHE bubaunoTteka LIOK
3HAaHUM N0 TEME https://myschool.edu.ru/
O611as XxapaKTepuCTUKa

76 yIJ1€BO/I0B U KJIaCCUPUKALUSA bubauorteka LLOK
yrJieBOJI0B (MOHO-, IU- U https://myschool.edu.ru/
HoJIMcaxapu/bl)
MoHocaxapujpbl: Gusndeckue

77 CBOMCTBA U HaX0X/JeHHE B Bugmmorexa IIOK

https://myschool.edu.ru/

npupo/je
[IpuMeHeHME TJIIOKO3bI, eé

78 3HauyeHue B bu6aunoreka [JOK

KU3He eI TeJIbHOCTH
opraHu3Ma

https://myschool.edu.ru/
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79

Jlucaxapuzbl: caxaposa,
MaJ/IbTO3a U JIAKTO3a.
Haxoxpenue B npupoje 1
NpUMeHeHHe JUcaxapuioB

bubauoTteka LHIOK
https://myschool.edu.ru/

80

[Tonucaxapupabl: CTpoeHHe
MaKpoMoJieKyJ1, GUu3nuyeckre U
XUMHYeCKHe CBOHCTBA,
npUMeHeHUe

bubsunoTteka [JOK
https://myschool.edu.ru/

81

[ToHATHE 06 UCKYCCTBEHHbBIX
BOJIOKHAX

bubaunoreka LIOK
https://myschool.edu.ru/

82

PeleHue pacyeTHbIX 3a/1a4 Ha
onpe/ieJieHHUE T0JIH BbIX0/1a
NPOAYKTA peaKklUu OT
TeopeTHUYeCKH BO3MOXKHOTO

https://lesson.edu.ru/04/10

83

CucreMaTH3alug U 060061IeHHe
3HAHUWU 10 paszeny

https://lesson.edu.ru/04/10

84

KoHTpoJibHasA paboTa 1o TeMe
"Kucsnopozcoaepxaiiue
OpraHu4yeckKkue coeJuHeHUs"

https://lesson.edu.ru/04/10

85

AMUHBL: K1accupuKanus,
CTpOeHUEe MOJIEKYJI, 0611ast
dopmy.ia, ©3oMepus,
HOMEeHKJIaTypa U pU3nvyecKue
CBOMCTBa

https://lesson.edu.ru/04/10

86

XuMUu4eckKue CBOHCcTBa
anudaTHIeCKUX aMUHOB

https://lesson.edu.ru/04/10

87

AHWINH: CTpOE€HHE aHUJIMHA,
0COGEHHOCTH XMMUYECKUX

https://lesson.edu.ru/04/10
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CBOICTB aHWJIMHA

88

Cnoco6bl N0Jy4YeHUs U
npuMeHeHMe aaudaTHIeCKUx
aMHUHOB

https://lesson.edu.ru/04/10

89

AMHHOKMCJIOTBI:
HOMEHKJIaTypa U U30MepHs,
dusnyeckre CBOMCTBA.
OTaenbHbIE NPEACTABUTENH -
AMHHOKHUCJIOT

https://lesson.edu.ru/04/10

90

XHMMHUYECKHEe CBOMCTBA
aMMHOKMCJIOT, UX
OHMOJIOTHYECKOE 3HAYEHUE
aMMHOKMCJIOT. CHHTE3 U
TUJIPOJIM3 MEeNTH/I0OB

https://lesson.edu.ru/04/10

91

BeJiKu KaK npupoHbIe
HOJIMMEPBI; CTPYKTYPbI O€JIKOB

https://lesson.edu.ru/04/10

92

XuMHyecKue CBOHCTBa OEJKOB

https://lesson.edu.ru/04/10

93

AsoTcozepxaluue
reTepolUKIUYeCKHe
coeguHeHus1. HyknenHoBble
KHCJIOTBI: COCTaB, CTPOEHUE U
61oJIoThYeCcKasi poJib

https://lesson.edu.ru/04/10

94

[IpakTHyeckas paboTa N2 4.
PellleHre 3KCIEpUMEHTATbHBIX
3a/lay4 110 TeMe
"A3oTcojiepKalye
OopraHuyeckue coejuHeHUs"

https://lesson.edu.ru/04/10

95

[IpakTHuyeckas paborta Ne 5.

https://lesson.edu.ru/04/10
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PelieHue skcnepuMeHTaIbHbIX
3aJa4 1o TeMe "Pacrno3HaBaHue
OpraHUYeCcKUX COeJUHEHUN "

96

KoHTposibHas paboTta no Teme
"A3oTcoaepKalue
OpraHuYecKue COeIMHEHUS "

https://lesson.edu.ru/04/10

97

OcHOBHBbIE MMOHSITUS XUMUU
BbICOKOMOJIEKYJISIPHBIX
CoeJIMHEHUH U METO/Abl UX
CUHTe3a —I0JIMMepHr3aLus U
MOJIMKOH/IeHCaIUsl

https://lesson.edu.ru/04/10

98

[LnacTMaccel. YTuausanus u
nepepaboTKa MmjacTuKa

https://lesson.edu.ru/04/10

99

JdyiacToMepbl: HATypaJbHbIN
CUHTEeTHUYEeCKHEe KaydyKH.
Pe3uHa

https://lesson.edu.ru/04/10

100

BoJiokHa: HaTypaJibHbIE,
HNCKYCCTBEHHDBIE,
CHUHTETH4YECKHE. HOJII/IMepr
CrieaJIbHOI'O Ha3HA4Y€HUA

bubaunoTteka LIOK
https://myschool.edu.ru/

101

[IpakTHyeckas paboTa N2 6.
PelieHue skcriepuMeHTaTbHbBIX
3aJa4 o TeMe "Pacrno3HaBaHue
IIJ1aCTMacC ¥ BOJIOKOH"

bubaunoreka LIOK
https://myschool.edu.ru/

102

060611eHHEe U cCUCTeMaTHU3aL1sA
M3y4YeHHOTro MaTepuaJa 1o
TeMe "BbICOKOMOJIEKYISIDHbIE
coeguHeHUsa"

bubaunoreka LIOK
https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10
[TIPOTPAMME

102




11 KJIACC

KosimyecTBO 4Yacos JJIeKTPOHHBbIE
Ne Jara nuppoBbIe
Tema ypoka KoHTposbHble  IIpakTHYeckue
n/n Bcero U3y4eHUs | oOpa3oBaTe/ibHbIe
padoThI pa6oThI
pecypchl

1 Atom. CocTaB aTOMHBIX A7€eP. 1 Bubsinoreka LJOK
Xy¥MUYeCKUHU 371eMeHT. U30TOombI https://myschool.edu.ru/
CTpoeHue 3/IEKTPOHHBIX

bubauorteka LHIOK
2 060JI04EK aTOMOB, KBAHTOBbIE 1
https://myschool.edu.ru/
yucaa
Kinaccudukanus xuMudecKux
bubauoTteka LHIOK
3 3JIeMeHTOB (s-, p-, d-, f- 1
https://myschool.edu.ru/
3JIeMEeHTHI)

4 PacrnipesenieHue 3/IeKTPOHOB 110 1 Bubsnoreka LJOK
aTOMHBIM OpOUTAIAM https://myschool.edu.ru/
JJIeKTPOHHbIE KOHPUTypaLIUU

bubaunoTteka LIOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM 1
B https://myschool.edu.ru/
Y BO30OYK/JJEHHOM COCTOSTHUH
JJIeKTpPOHHbIE KOHPUTypaLuU
bubaunoTteka LIOK
6 HOHOB. 1
https://myschool.edu.ru/
JJIEKTPOOTPULLATENBHOCTD
[lepuoaryeckri 3aKOH U
[lepruognyeckas cucrema

7 XUMHYECKHUX 3j1eMeHTOoB /l. U. 1 bubaunoreka LIOK
MeHeneeBa, CBA3b C https://myschool.edu.ru/
COBpEMEHHOM Teopueun
CTPOEHUSsI aTOMOB
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3aKOHOMEpPHOCTHU U3MEHEHUS
CBOMCTB XUMHY€ECKUX
3JIeMEHTOB U 06pa3yeMbIX UMHU
INPOCTBIX U CJI0KHbBIX BEIIECTB
0 rpyninamM u nepuoaam

bubauoTteka LHIOK
https://myschool.edu.ru/

CucreMaTH3anug U 06006I1eHUe
3HaHWH 0 TEME

bubsunoTteka [JOK
https://myschool.edu.ru/

10

Buzbl XUMU4eCKOH CBA3H.
MexaHH3Mbl 06pa30BaHUs
KOBAJICHTHOU CBfI3H.
BonopoaHas cBA3b.
MexmoJuieKyasspHble
B3aUMO/IeHCTBUA

bubauorteka LHIOK
https://myschool.edu.ru/

11

BaJIeHTHOCTB U BaJIEHTHbIE
BO3MOXXHOCTH aTOMOB. CBAI3b
3JIEKTPOHHOM CTPYKTYPhI
MOJIEKYJI C UX TeOMEeTPHUYECKUM
CTPOEHHUEM

bubaunoreka LIOK
https://myschool.edu.ru/

12

Hpe,ZLCTaBJIEHI/IH O KOMIIJIEKCHbIX
COeJMHEeHHUdAX: COCTaB U
HOMEHKJIaTypa

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

13

BelecTBa MOJIEKYJIAPHOTO U
HEMOJIEKYJIAPHOI'O CTPOEHHUH.
Tunbl KpUCTAIIIUYECKUX
pelieTOK ¥ CBOMCTBA BEIECTB

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

14

[longaTue o AUCIIEPCHBIX
CHUCTeMax. HpeﬂCTaBJIEHI/Ie (o}
KOJVIOMAHBIX paCTBOpPAX

https://lesson.edu.ru/04/11
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HcTuHHBIE pacTBOPBLI:
HaCbILeHHbIe U

15 HeHachIllleHHbIE, https://lesson.edu.ru/04/11
pPacTBOPUMOCTb.
Kpucrannorugpatsl
Crioco6bl BeIpaXkeHUs

16 P https://lesson.edu.ru/04/11
KOHLIEHTpAl U1 PacTBOPOB
PemeHue 3aga4 c
VCII0JIb30BAaHUEM MOHSATHUH

17 "MaccoBas [j0/11 paCTBOPEHHOTO https://lesson.edu.ru/04/11
BelecTBa'", "MoJisipHas
KOHLIeHTpauus"

18 PellleHue 3a/1a4 HA CMellleHUE bubauoTteka LHIOK
pacTBOPOB. https://myschool.edu.ru/
Knaccudukanus u

bubaunoreka LIOK
19 HOMEHKJIaTypa HeOpraHU4YeCKUX
https://myschool.edu.ru/
BEIECTB
Knaccudukanus u
bubaunoreka LIOK
20 HOMEHKJIaTypa OpraHuYyecKux
https://myschool.edu.ru/
BEIECTB

21 AMdoTepHble OpraHu4ecKue u BubauoTteka LIOK
HeopraHuYecKHe BellecTBa https://myschool.edu.ru/

99 CucreMaTH3alug U 06001IeHUe bubauoTteka LIOK
3HAaHUU 10 TEME https://myschool.edu.ru/
KoHTpoJibHast paboTa o TeMaM

93 "CTpoeHHe aTOMa. bubauorteka LIOK

[leprogrvyecKkuil 3aKOH U
[leproaunyeckas cucrtema

https://myschool.edu.ru/
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XAUMHYeCKUx 3jieMmeHTOB /l. U.
MenpeneeBa”, "CTpoeHue
BelecTBa. MHOoroo6pasue

BelecTB"”

24

Kinaccudukanusa XxuMU4eCcKux
peakL Ui B HEOPraHU4eCcKou 1
OpraHU4YeCcKou XMMHUHU. 3aKOH
COXpaHeHHs MacCChl BellleCTB;
3aKOH COXpaHEeHHd U
npeBpalleHrsd SHePTUU pU
XUMHUYECKHUX peaKIuax

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

25

TensioBbie adpdeKThI
XUMHUYECKUX peaKIuH.
TepMoxumMuHyeckre ypaBHeHUs

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

26

BeruucyieHUs 1o ypaBHEHUAM
XUMHYECKUX peaKL Ui U
TEPMOXUMHUYECKHUM yPaBHEHUAM

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

27

CKOpOCTb XMMHUYECKOHN peaKL1H,
eé 3aBUCHMOCTb OT pa3/INYHbIX
dakTopoB. Katanus u
KaTaJIM3aTophI

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

28

[oMoreHHbIe U TeTEPOTEHHbIE
peakiuu

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

29

[IpakTuyeckas pabora N2 1 no
TeMe "ByiMsiHWe pa3/IMYHbIX
$aKTOpOB Ha CKOPOCTh
XMMHYECKOU peakuu"

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

30

O6paTuMble U HEOOpaTUMBble

https://lesson.edu.ru/04/11
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peakuuu. XuMUuyeckoe
paBHOBecue

[IpakTHuyeckas paborta N2 2 no
TeMe "BiiMsiHMe pa3/IM4YHBIX

31 https://lesson.edu.ru/04/11
$aKTOpOB Ha M0JI0KEHUE
XUMHYECKOro paBHOBecHUs"

JJIEKTPOJIMTHYECKAs

37 aucconuanus. CUIbHBIE U bubauoTteka LHIOK
cnabble 371eKTPOoaUThIL. CTeneHb https://myschool.edu.ru/
JIUCCOLIAl U1
MoHHOe npousBeeHue BOABI.

33 Cpesia BOAHBIX PaCTBOPOB. Bubsnoreka LJOK
Boaopoanbiii nokasatesib (pH) https://myschool.edu.ru/
pacTBopa
['maposuns conent. Peaknuy,

bubaunoreka LIOK
34 NpoTeKaKwI1e B paCTBOpax
https://myschool.edu.ru/
3JIEKTPOJIUTOB

35 ['uiposin3 GUHAPHBIX bubaunoTteka LIOK
COeJIMHEHUH https://myschool.edu.ru/
[IpakTHuyeckas paborta N2 3 no

36 TeMe "XUMUYECKHEe peaKIiU B Bubanorexa [OK

P Ll" https://myschool.edu.ru/
pacTBOpax 3J1eKTPOJIUTOB

37 JJIEKTPOOTPULLATEJIBHOCTD U Bu6snoreka LJOK
CTeleHb OKUCJIEHUS https://myschool.edu.ru/
OKuCIMTENIbBHO-

38 BOCCTAaHOBUTeEJIbHbIE PeaKUH. Bu6anoTeka LJOK

BaxkHel1IMe OKUCIUTENN U
BOCCTAHOBHUTEJ/IN

https://myschool.edu.ru/
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MeTo/ 3/1IEKTPOHHOI'O

bubsaunoTteka [JOK

39 (3/1IEKTOHHO-MUOHHOTI0) 6aJsiaHca https://myschool.edu.ru/
40 JJIEKTPOJIM3 paCTBOPOB U Bubsinoreka LJOK
pacn/jaBoB BeILECTB https://myschool.edu.ru/
41 Pemenuve 3aa4 pa3/IM4HbIX bubauorteka LHIOK
TUIIOB https://myschool.edu.ru/
42 PemeHnue 3asa4 pa3janyHbIX Bubsinoreka LJOK
TUIIOB https://myschool.edu.ru/
CucremaTu3anyg U 06006I1eHUEe
43 3HaHUU M0 TeMe "XHMHUYECKHE Bubanotexa IIOK
.\ https://myschool.edu.ru/
peakuuu
44 KoHTposibHas paboTa no Teme Bubsnoreka LJOK
"XUMHUUeCKHE peaKIuu” https://myschool.edu.ru/
[TonoxxeHve HeMeTaJJI0B B
[leproauyeckoi cucrteme
XHUMHYeCKUX 3yieMmeHTOB /l. Y.
45 MeHeneeBa 1 0COOEHHOCTH https://lesson.edu.ru/04/11
CTPOEHHUSI UX AaTOMOB.
dusnyeckue cBOMCTBA
HeMeTaJlJIOB
AnyoTponusi HeMeTaJlJIOB (Ha
46 IpyYMepe KUCJI0po/Ja, Cephbl, https://lesson.edu.ru/04/11
docdopa u yriepoja)
Bogopoa: nosyyeHue,
47 dusnyecKre U XuMHU4YeCcKue https://lesson.edu.ru/04/11
cBoucTBa. 'napuabl
['ajioreHbl: HAX0X/eHUE B
48 https://lesson.edu.ru/04/11

Inpupozae, CIIOCOOBI IMoJiy4eHu#4,
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dbu3nveckre U XUMUYECKHE
CBOMCTBA

49

Xnop

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

50

['asloreHOBOOPOABI.
BaxHenmue

KM CJIOPOZCoZiepaKaliue
COeJMHEeHHUS raJloTeHOB

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

51

KucnopoaHbie coeluHeHHes
xJiopa

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

52

XnopoBogopog. ConsiHas
KUCJIOTA.

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

53

®Top, 6poM, Mo/ U UX
coeIUHEHUS

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

54

JlabopaTopHble U
IPOMBIIJIEHHbIE CIOCO6bI
MOJIyYeHHs TaJIOreHOB.
[IpyMeHeHMe rajoreHoB U UX
cCoeJMHEeHHUH

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

55

[IpakTHyeckas paboTta N2 4.
PellleHHe 3KCIIEpUMEHTaTbHBIX
3aja4 o teMe "['asoreHnr”

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

56

XaJIbKOTeHbI

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

57

Kucnopoa: 1abopaTopHble U
IPOMBILLJIEHHbIE CIOCOObI
noJsiyueHus, u3ndecKre u
XUMUUYecKHUe cBorCcTBa. O30H.
[IpuMeHeHUe KUca0pOAa U
030Ha

https://lesson.edu.ru/04/11
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58

OKcUZBI U IEPOKCUBI

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

Pemenue 3asa4 pas/iMYHbIX

59 https://lesson.edu.ru/04/11
TUIIOB
Cepa: HaxOXJeHUe B IPUPO/E,
CIOCOOBI MOJTYYeHUs],

60 https://lesson.edu.ru/04/11
dusnyeckKre U XUuMUYECKHE
CBOKMCTBA

61 CepoBogopon, cyibdUbl https://lesson.edu.ru/04/11
Kucnopogacoaepkaiye

62 POACOAEPHALL https://lesson.edu.ru/04/11
COeJIMHEHUS CepBl.

63 CepHuCTBIN ra3 https://lesson.edu.ru/04/11
CepHbIM aHTUAPU] U cepHasi

64 p APHA p https://lesson.edu.ru/04/11
KHCJI0Ta
[IpakTHyeckas paboTta N2 5.
PenieHue skcrnepuMeHTabHbIX

65 . . https://lesson.edu.ru/04/11
3a4a4 1o teme "Cepa u eé
coeuHeHUsa"

66 JJieMeHTHhI NOArPYMIIbI a30Ta https://lesson.edu.ru/04/11
A30T: HaxOX/jeHue B IpUpoze,
CIOCOObI MOJTYYeHUSs],

67 https://lesson.edu.ru/04/11
dusnyeckre U XUMHUYECKHE
CBOMCTBaA

68 AMMHUaK 4 COJIM aMMOHUS https://lesson.edu.ru/04/11
Kucnopoacoaepxaiue

69 coelMHeHUd a3oTa. OKCUAbI https://lesson.edu.ru/04/11
as3oTa

70 A30THas KMCJ0Ta U ee COJIU https://lesson.edu.ru/04/11
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71

[IpuMeHeHue a3oTa U ero
coeiMHEHUH. A30THbIE
yA00peHus

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

72

®ocdop: HaxoxIeHUE B
IpUpPOJE, CIOCO6HI MOJIyYeHus],
du3nYeckre U XUMUYECKHE
cBoricTBa. Pochuanl u pochux

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

73

Oxcupgbl pochopa,
docdopcoaepxkaliye KUCAOTHI.
Cosit pochopHOM KUCAOTHI

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

74

[Ipumenenue pocdopa u ero
coenuHeHni. PochopHbie
yA006peHus

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

75

[IpakTHyeckas paborta N2 6.
PellieHue skcriepuMeHTaIbHbIX
3aza4 1o teme "A3oT U dpocdop
U UX coeJuHeHus"

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

76

Yraiepo/: HaxoXaeHUe B
NpUpo/ie, AJIOTPOIHbIE

Mo ubUuKanuu; prusndeckue u
XMUMHYEeCKHe CBOMCTBA,
npuMeHeHUue

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

77

Oxcup yraepogaa(ll), okeup,
yraepoaa(lV), yrosnbHas
KHCJIOTA U €€ COJIU

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

78

Pemenue 3a/laq pa3JIM9YHbIX
THUIIOB

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

79

KpeMHUM: HaxoXieHUe B

https://lesson.edu.ru/04/11
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IpUpO/Jie, CIOCOOBI OJIyYeHHUH,
dr3nyecKre U XUMHUYECKHe
CBOMCTBA

80

Oxcug kpemuusA(IV),
KpeMHHeBasi KUCJI0Ta,
CUJINKAThl

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

81

[IppuMeHeHUe KpeMHUA U ero
coepuHeHuu. CTekJ10, ero
noJly4YeHue, BUJbl CTEKJIA

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

82

bop

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

83

PelieHue 3a/a4 pa3JIM9YHbIX
THUIIOB

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

84

CucreMaTH3alug U 060061eHHe
3HaHUuU no TeMe "HemeTtasibl"

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

85

KoHTposibHast pa6oTa 1o Teme
"HemeTauibr"

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

86

AHanus pe3y/bTaTOB
KOHTPOJIbHOW paboThI,
KOppeKIL 1S OLIUO0K

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

87

[Tos10’keHME MeTaJIJIOB B
[leproguyeckoy cucreme
XUMHUYECKUX 3JIEMEHTOB.
0co6eHHOCTH CTPOEHUs
3JIEKTPOHHBIX 060JI04€K aTOMOB
MeTaJlJIOB

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

38

O6uue prs3rMyecKre CBOMCTBA
MeTas10B. [IpuMeHeHUe
METaJIJIOB B ObITY U TEXHUKE

https://lesson.edu.ru/04/11
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89

JJIEKTPOXUMHUYECKUH pAL,
HanpsHbKeHUM MeTasoB. 061ue
CIOCO6bI MOJTYYEeHHUs METAJLJIOB

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

90

CrniaBel MeTasL10B. Koppo3ust
MeTaJlJIoB

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

91

PelieHue 3aa4q pa3JIM9YHbIX
THIIOB

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

92

O6u1aa xapaKTepUCTHKaA
MeTass10B [A-rpymnibl
[leprogryecKkom cuCTeMbI
XUMUYECKUX 3JIEMEHTOB.
HaTpuii 1 Kasiui: nosy4deHue,
dusnyeckre U XuMHUYeCKUe
CBOWCTBA, NIPUMEHEHHE MPOCThIX
BelleCTB U UX CoeJJUHEeHU

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

93

Hatpuit 1 kaniumn

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

94

COG,Z[I/IHEHI/IH HaTpHUA U KaJIUA

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

95

O611as XxapaKTepuCTUKa
MeTaJs10B [IA-rpynnsl
[lepuoaryecKor CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB.
MarHui 1 KaJIbLIMU: I0JIy4eHHe,
dusnveckre U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE MPOCThIX
BellleCTB U UX COeJMHEHUH

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

96

Marsum u ero coeiHeHUs

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

97

JKécTKoCTb BOABI U CIOCOOBI eé
yCTpaHeHUsI

https://lesson.edu.ru/04/11
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98

Kanbuuii v ero coefjuHeHHUsA

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

99

AJITOMUHMH: [TOJIyYeHue,
dH3nYecKre U XUMUYeCKHe
CBOWCTBA, IPUMEHEHHe

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

100

AMdoTepHble CBOMCTBA OKCH/AA
Y TU/APOKCU/IA aJIIOMUHUS,

U/ POKCOKOMIIJIEKCHI
aJIIOMUHUS, UX IPUMEHeHHe

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

101

0J10BO U CBUHEIL],

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

102

Pemenue 3asa4 pa3/iM4HbIX
THUIIOB

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

103

[IpakTuyeckas pabora Ne 7.
PelieHue skcniepuMeHTaTbHbIX
3aJa4 1o TeMe "MeTaJlibl
rJ1aBHbIX HOArpynn"

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

104

O6111as XxapaKTepUCTUKa
MeTaJlJIOB OGOYHBIX O PYIIIT
(B-rpynn) [lepuoguueckoi
CUCTEMbl XUMHYECKHUX
3/IeMEeHTOB

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

105

dusnyeckue U XMMHU4ecKue
CBOMCTBA XpoMa U ero
COeIMHEHUH, UX IPUMEHEeHUE

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

106

CoenyHeHUd XpoMa.
3aBUCHMOCTb KUCJIOTHO-
OCHOBHBIX CBOMCTB U
OKMCJUTEJIBHO-
BOCCTAaHOBUTEJbHBIX CBONCTB OT

https://lesson.edu.ru/04/11
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CTelIEHHU OKHCJ/IEHHUA MeTaJlJia

107 Maprasner, https://lesson.edu.ru/04/11
BaxkHel1ne coejuHeHUS

108 MapraHua. [lepmaHranar kanus, https://lesson.edu.ru/04/11
ero OKHUCJIUTEe/IbHble CBOUCTBA

109 Keneso https://lesson.edu.ru/04/11
dusnyeckre U XMMHUYECKUE

110 CBOMCTBa MeJIH U eé https://lesson.edu.ru/04/11
coeJUHEHUH, UX TPUMEHEeHHEe
CoenuHeHus xeJse3a.

111 [loslyyeHue U npuMeHeHue https://lesson.edu.ru/04/11
CIJIAaBOB KeJsie3a
OBP c yyactuem coeiuHeHUH

112 XpOMa, Maprasla, keJsie3a u https://lesson.edu.ru/04/11
Menu

113 ['MAPOKCOKOMILJIEKCHI [IUHKA https://lesson.edu.ru/04/11
du3uyeckre U XUMHUYECKHE

114 CBOMCTBA IIMHKA U ero https://lesson.edu.ru/04/11
COeIMHEHUH, UX IPUMEHEeHUEe

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

116 30J10TO https://lesson.edu.ru/04/11

117 PtyTb https://lesson.edu.ru/04/11
[IpakTHyeckast paboTta Ne 8.
PelieHue skcnepuMeHTaIbHbIX

118 . https://lesson.edu.ru/04/11
3ajJla4y 1o TeMe "MeTaJlbl
no604YHbIX noArpynm”

119 PemieHnue 3aza4 pa3inyHbIX https://lesson.edu.ru/04/11
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THIIOB

06006111eHHE U CUCTEMATH3ALUS

120 VM3Y4eHHOr 0 MaTepuaJia I1o TeMe https://lesson.edu.ru/04/11
"MeTasabr"
KoHTposibHas paboTta no Teme

121 https://lesson.edu.ru/04/11
"MeTanabr"
AHanu3 pe3ybTaTOB

122 KOHTPOJIbHOU paboThl, https://lesson.edu.ru/04/11
KOPPEeKILMs OIUNO0K
Posib xuMuHU B 0becrieyeHUur
YCTOWMYMBOIO pa3BUTHUSA

123 yesioBeyecTBa. [loHdaTue o https://lesson.edu.ru/04/11
HAay4HbIX METOZax
uccieJOBaHUS BelleCTB
HayuyHble NpUHIUMBI
OpraHu3al My XUMHU4YECKOT 0

124 npor3Bo/CTBa. [IpombllIeHHbIE https://lesson.edu.ru/04/11
CIOCOOBI MOJTYYeHUS
Ba)KHEMLINX BEIECTB

125 [Ipor3BOICTBO CEPHOU KHUCJIOTDI https://lesson.edu.ru/04/11

126 [Ipor3BOACTBO aMMHUaKa https://lesson.edu.ru/04/11
[IpoMbIlI/IEHHBIA OPraHUYeCcKUn

127 https://lesson.edu.ru/04/11
CUHTE3

128 [Ipor3BOACTBO MeTaHOJIa https://lesson.edu.ru/04/11

129 [lepepaboTka HePTH https://lesson.edu.ru/04/11
XuMunyeckoe 3arpsisHeHHUe

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

Oprxca}omeﬁ cpeabl U ero
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I10CJIeICTBUSA

131

XUMUA U 3,0pOBbe Yesl0BeKa.
JlekapcTBeHHbIE CpeJicTBa

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

132

Xumug nuiny. Posib XuMuu B
obecrie4YeHUH NUIIEBOU
06€e30IaCHOCTHU

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

133

KocMmeTuueckue u
napdromMepHble CpeCTBa.
BriTOBag xumusa

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

134

XUMUA B CTPOUTE/bCTBE.
BaxkHel11e cTpouTeIbHbIE U
KOHCTPYKLIMOHHbIE MaTepHuaJibl

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

135

XHMMUS B CeJIbCKOM X03AHCTBe.
OpraHuyeckyve 1 MUHepaJibHble
yA006peHus

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

136

CucreMaTH3alug U 060061eHue
3HAaHUU 10 TEMeE

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

136
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YYEBHO-METOAWYECKOE OBECIIEYEHHUE OBPA30OBATEJ/IBHOI'O
ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIbBI /11 YYEHUKA

e Xumus, 11 knacc/ Epemun B.B., Kyabmenko H.E., /lpo3noB A.A., JlyHuH B.B.;
no/ peaaknyen JlynuHa B.B., 0611ecTBO ¢ orpaHU4YEHHOU
OTBETCTBeHHOCThI0 «/[PODA»; AKLIMOHEpHOe 06111ecTBO «M31aTE/IbCTBO
«[IpocBelenue»

e Xumus, 10 knacc/ Epemun B.B., Kyabmenko H.E., /lpo3nos A.A., JlyHuH B.B.;
no/ peaakiuen JiynuHa B.B., 0611ecTBO ¢ orpaHU4YEHHOU
OTBETCTBEHHOCTbIO «/IPODA»; AKiiMoHepHOEe 06111ecTBO «M31aTENBCTBO

«[IpocBelienue»

METOAUYECKHUE MATEPUAJIBI A1 YYUTEJIA

MeTtoauuyeckoe nocobue k yaedbHuky B. B. Epemuna, H. E. Kyssmenko, B. H.
TepeHuHa, A. A.

Jlpo30Ba, B. B. Jlynuna «XuMusg. Yriyo6aeHHbIM ypoBeHb. 10 kacc»
(aBTOpPHI B. B. EpeMum,

B. . MaxoHuHa, O. 10. CuMoHOBa, U. B. EpemuHa, A. A. /lpo3zos, 3. 10.
Kepumog).

Xumus: 10-11 knacc. [lnanupyeMble pe3yibTaThl. CucTeMa 3aganui. Iroc/
KaBepuHna A.A.

WBanoBa P.I',, lo6poTuH /I.10. - M.: [IpocBeliieHre

CuTyauuoHHble 3afaHus o xuMuu: 8-11 knaccel. PI'OC / [Tuuyruna I'.B. -



M.: Bako
PagenkuitA.M./lugakTudeckui MaTepuaJs no xuMuu JJs 10-11knaccoB /
AM. Pageuxkuiu-M.:

[IpocBewienue

IHUPPOBBIE OGPA30BATEJ/IbHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://edsoo.ru/mr-himiya/

https://lesson.edu.ru/04,/10
https://resh.edu.ru/?ysclid=lmdvl0r71q819189649

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






