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MNOSICHUTEJBHASA 3AIINCKA

Pabouast mporpamMma o XMMHUM Ha YPOBHE CpeHEro 001ero oopazoBanus papadborana Ha ocHoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepannny, TpedOBaHUM K pe3ybTaTaM OCBOSHUS
dbenepasibHOM 00Opa3oBaTeIbHOM mporpamMmbl cpennero oodmero o6paszoBanus(DOIl COO), mpeacTaBiIeHHBIX B
®denepanbHOM rocyaapcTBeHHOM obOpasoBarenbHoM ctangapTe COO, ¢ yuérom Konuenuuu npenojaBaHus yu4eOHOTO
npenMera «XuMus» B 0o0Opa3oBaTeNnbHbIX opranuzanusix Poccuiickoit @eaepannu, pearu3yrolUdX OCHOBHBIE
oOpa3oBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX TMOJIOkeHUH «CTpareruu pa3Butus Bocniutanus B Poccuiickoin denepanuu
Ha niepuo 10 2025 roga» (Pacnopsbkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHSI Ha YpPOBHE YIiIyOJN€HHOrO M3Y4YEHHS 3aHMMAET Ba)XHOE MECTO B CHCTEME €CTECTBEHHO-HAYyYHOTO
oOpazoBanus ywamuxcsi 10—11 kmaccoB. M3ydyeHue mnpeamera, peaqmzyeMoe B YCIOBUAX IU(DPEpeHMPOBAHHOTO,
NpoQUIBHOrO OOy4YeHHs, MPU3BAHO OOECIEYUTh O0O0IIE0O0pa30BaTENbHYI0 M  OOLIEKYJIbTYPHYIO IOATOTOBKY
BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO AJI aJlallTalliy UX K OBICTPO MEHSIOIIMMCS YCIOBHUSAM KU3HU B COLIUYME, a TAKKE
JUTSL IPOAOJKEHUSI OOYUYEHHS B OpraHu3alusIX NpodhecCuOHAIbHOTO 00pa30BaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OAHOU U3
MPUOPUTETHBIX TUCITUTIINH.

B nporpamme o XMMuM Ha3HauYC€HUE MpeaMeTa « XUMHUs» MOoJydaeT MoApoOHYI0 HHTEPIIPETAIIUIO B COOTBETCTBUU
¢ ocHoBononaratonmmu noioxkeHuamMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIEH, COAEpKaHUs, Pe3yIbTaTOB
oOyueHuss U TpeOOBAaHMH K YpPOBHIO MOJTOTOBKM BBITYCKHUKOB. CBHUAETEILCTBOM TOMY SIBISIIOTCSA CIEAYIOLIUE
BBITIOJIHSIEMbBIE TTPOTPAMMOi TI0 XUMUU (HYHKIIUU:

e UH(pOPMALMOHHO-METOUYECKasl, peaju3alusi KOTOpoll obecneduBaeT MOJMy4YeHHE MNPEICTABICHUS O LEIsIX,
coJiep)kaHuu, oOIIel cTparerud OOy4eHHs, BOCIUTAHUS U PA3BUTHS OOYYAIOIIMXCS CPEACTBAMU NpPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IJIAHUPYIOIIAsd, KOTOpas MPeayCMaTpUBAET ONpPEICIICHHE: MPUHIUIIOB CTPYKTYPUPOBAHUS U
MOCJIEIOBATEIbHOCTH M3yYEHHUsI YYEOHOr0 MaTeprasa, KOJIMYECTBEHHBIX M KaUYECTBEHHBIX €r0 XapaKTepUCTHK;
NOJX0/I0B K (DOPMHUPOBAHUIO COJAEPKATEIBHOW OCHOBBI KOHTPOJS M OLEHKH OOpa30BaTENbHBIX JOCTUKEHUN
oOy4Jaronuxcsi B paMKax UTOrOBOM aTTecTanuu B (popMe eIMHOr0 rOCYJapCTBEHHOTO SK3aMeHa 10 XUMUHU.

[Iporpamma aJist yriry0JI€HHOTO U3YYEHUSI XUMUHU:

e YCTaHABIMBAET WHBAPUAHTHOE MPEIMETHOE COJEpKaHHEe, 00s13aTeIbHOE I U3YUYECHHS] B paMKaxX OTICIbHBIX
npoduseil, mnpexycMaTpuBaeT paclpeneieHue U CTPYKTypUpPOBaHME €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e Ja€T MPUMEPHOE pacHpe/ieieHne yueOHOro BpeEMEHH, PEKOMEHIyeMOro I U3YYeHHsI OTAEIbHBIX TEM;

e IIpenjaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUeHHUsl Y4eOHOro MaTepuasa ¢ y4€TOM JIOTHKU MOCTPOCHHUS



Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JTaT METOAMYECKYIO0 MHTEPIPETALMIO LEIeH U 3a/1ad W3y4YeHUs NMPeaMETa Ha YIriyOJIEHHOM YpOBHE C yU4ETOM
COBPEMEHHBIX MPHUOPUTETOB B CHCTEME CpeaHEro oOIero oOpa3oBaHMs, COIEPKATEIbHOM XapaKTepUCTUKU
IUTAHUPYEMBIX PE3yIbTaTOB OCBOCHMSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbl CpeTHEr0 00IIero o0pa3oBaHUs
(JIMYHOCTHBIX, METAMPEIMETHBIX, IPEIMETHBIX), @ TAKKE C YIETOM OCHOBHBIX BUIOB YU€OHO-ITO3HABATEIIbHBIX
JEUCTBUN 00yYaroIIerocs o OCBOCHUIO COJEPKaHUs PEMETA.

[To BceM Ha3BaHHBIM IMO3UIIMIM B MPOrPaMME 10 XMMHUU MPEyCMOTPEHA MPEEMCTBEHHOCTh C O0yUYE€HUEM XUMUU

Ha YpOBHE OCHOBHOTO 0O0Ilero oOpa3oBaHus. 3a mpeaeiaMd yCTAHOBICEHHON MPOrpaMMoOM MO XUMHUU 00s3aTelbHOM
(MHBapUaHTHOW) COCTABIAIOIICH COAEpX aHUs ydyeOHOro mpeameTa «XUMHS» OCTa&TCS BO3MOXKHOCTH BBIOOpA €ro
BapUaTHUBHOW COCTABIIAIOINIEH, KOTOpas JOJDKHA OMPEEISITHCS B COOTBETCTBUU C HANIPABIEHUEM KOHKPETHOTO MPOQHIIs
o0yueHus.

B cootBerctBuM ¢ koHuentyanbHbIMU mnojokeHussMu PI'OC COO o Ha3HAYeHUH NOPEeIMETOB 0a30BOr0 U
yriIyOJIEHHOTO YpOBHEH B cucTeMe qudPepeHIIMPOBaHHOTO0 O0yUeHUsI Ha YPOBHE CPEIHETO O0IIEro 00pa3oBaHUsl XUMUS
Ha YpOBHE YIIIyOJIEHHOTO U3y4YEHHUs HAMPABIEH HA PEANM3ALUIO IPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAllOM MOIYYEHUS
XUMHUYECKOTO 00pa30BaHUsl B paMKax M3y4Y€HHUs CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX M XMUMHYECKUX JUCIUIUIMH B
By3aX M OpTraHM3alusX CpeaHero mnpodeccruoHaabHOTrO 00pa3oBaHus. B 3ToW CBs3M HM3yueHHE TpeaMeTa «XHUMHUs
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO HAa pacCIIUpeHHe MU YriayOJeHHuEe TEOPETUUYECKONM MU MPaKTUYECKON IMOJATOTOBKH
oOy4Jaronuxcsi, BHIOpABIIMX OIpPEACIEHHBIH MpoPuib OOydeHHs, B TOM YHCIE C TMEPCIEKTUBON MOCIEIYIOIIETO
MOJIYYeHHUS] XUMHUYECKOTO0 00pa3oBaHMsI B OpraHU3alMsIX npodeccruoHaabHoro oopazoBanusi. Hapsamy ¢ atum, B cBeTe
tpeboBannii ®I'OC COO x miIaHUpyeMbIM pe3yjbTaTaM OCBOEHUS (enepanbHO 00pa3oBaTEIbHOM MPOTPAMMBbI
cpenHero o0mero o0pa3oBaHus U3yYCHUE IPeIMeTa « XUMHUS OPUEHTUPOBAHO TAK)KE HA PEIICHHE 3a]]a4 BOCIIUTAHUS U
COIIMAJILHOTO pa3BUTUSI OOydYaromuxcs, Ha (OPMUPOBAHUE Y HHUX OONICUHTEIUICKTYalbHbIX YMEHUN, yMEHUU
paldoHaNM3auyl Yy4eOHOTO TpyJda U OOOOHIEHHBIX CHOCOOOB MAESATEIBHOCTH, HMMEIOIMMNX MEXIUCIUIIIMHAPHBIN,
HAANPEAMETHBIA XapaKTep.

CocTapisOmUMHA NpeAMeTa «XUMHs» Ha YpOBHE YIiyOJIEHHOTO HM3yYEHHs SABISIIOTCS YriayOJIE€HHBIE KYpChl —
«Oprannueckast xumus» 1 «O011as u HeopraHuueckas xumus». [Ipu onpeneneHun NoaxoA0B K OTOOPY U CTPYKTYPHOM
OpraHM3aldHd COAEPKAHUSA ITHUX KypCOB B MPOrpaMMe MO XUMHH 3a OCHOBY HpuHATHI nojoxeHus PI'OC COO o
paznuuusx 0a30BOT0 U yrayOaE€HHOTO YPOBHEH U3YUCHUS TIPEIMETA.

OcHoBy copepkanus KypcoB «Opranmueckas xumus» u «OOmIass U HeopraHMYECKas XHUMHS» COCTaBIISET
COBOKYIHOCTh MPEIMETHBIX 3HAHUN M YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HUS MpeaMeTa. ITa CucTeMa
3HAHUM MOJy4aeT ONPENEIEHHOE TEOPETHUYECKOE JOIMOJIHEHHE, MO3BOJISIIOLIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO
Oonpiii 00bEM (hakTOMOTMUECKOTO MaTepuana. Tak, Ha yriayOJIEHHOM ypOBHE HU3YYECHHS MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAYUTEIBHOTO YBEIMYCHHS 00hEMa 3HAHUN O XUMUYECKUX DJIEMEHTaX M CBOWMCTBAX UX COSAMHEHUN Ha
OCHOBE PACIIUPEHHs] W YTIIyOJICHUs] MPECTABICHUNH O CTPOCHHUM BEIIECTBA, XUMHUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX



MIPOTEKaHUsl PEAKLU, PacCMaTPUBAEMbIX C TOYKH 3PEHHS XUMUYECKOW KHHETUKM M TEpPMOJMHAMUKHU. M3yueHue
NEePUOANYECKOT0 3akoHa U llepuoanyeckoil cHUCTEMbl XUMHUYECKHX JJIEMEHTOB Oa3upyeTcss Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX IMPEACTABICHUSIX O CTPOCHHM aToMa. XHUMHYEcKasi CBsSI3b OOBICHSIETCS C TOYKU 3PEHHUS
HPHEPreTUYECKUX HM3MEHEHMH Mpu e€ 00pa3oBaHMM U pPa3pylICHUH, a TaKKe C TOYKA 3pPEHUS MEXaHU3MOB €&
oOpa3oBanus. V3yueHue TUIOB pEAKIMM JIOMOJHAECTCS (OPMUPOBAHUEM IMPEACTABICHUN 00 AIEKTPOXUMHUYECKUX
npoleccax U AJIEKTPOJU3E pacIlaBOB M PacTBOPOB BEIIECTB. B Kypce opraHM4ecKod XMMHUHM TpPH pPacCMOTPEHUU
PEaKIIMOHHON CMOCOOHOCTH COENMHEHUM yaensercss oco0oe BHUMaHHE BompocaM 00 3JIEKTPOHHBIX 3ddekrax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKiuu.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEp:KaHWE KYpCOB XMMHHU YIIIyOJNEHHOTO YPOBHS M3YUYECHHS JJISI KIACCOB
omnpeaenéHHoro npoduis (TIaBHEIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOJHEHUH K 00IIel cucTeMe MpeIMeTHBIX
3HAHWI) OKa3bIBAIOT BIIMSAHHE CMEXKHbIE MpeAMeThl. Tak, Hampumep, B COAEpPKAHMU NpeaMeTa s KJIacCoB
XUMUKO-(U3UUECKOro npoduiist 0oJplIoe 3HaUYeHue OyAyT UMETh 3JEMEHThl y4eOHOro Marepuasia mo oOleld XHMHH.
[Ipu n3ydyeHuu npeaMera B JAHHOM CIIydae akleHT OyAeT ceslaH Ha OOIIHOCTh METOJ0B MO3HAHNUS, OOIIIHOCTh 3aKOHOB
Y TEOPHUl B XUMUHU U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs Teopusl (MOJIEKyJIsIpHasi TeOpUsl B PU3UKE), 3aKOHBI COXPAHEHU S
Macchbl 1 3HEPIUH, 3aKOHBI TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHNS O CTPOSHUH BELIECTB U IPYTOE.

B 10 ke BpeMs B copiepKaHUM MPEAMETA Ul KIACCOB XMMHUKO-OMOJIOTHYECKOT0 NMpoQuiis OOJIbLINI YAEIbHbIN BeC
OyZAeT uUMeThb opraHuyeckas XuMHs. B 3ToM ciaydae mpenocTaBiisieTCss BO3MOXKHOCTh Ui Oosiee OOCTOSTEIBHOTO
PaccMOTPEHUSI XUMUYECKOW OpraHu3aluu KJIETKU KaK OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOU BXOMSAT, K IPUMEPY,
TaKhe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIUIUAbI, OCJIKU, YTIEBO/Ibl, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToMm 3HaHus
O COCTaBE€ M CBOMCTBAxX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPIaHMYECKUX BELIECTB CIIy’KAT OCHOBOMW ISl M3yYEHHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B nnane ¢popMHupoBaHUS OCHOB HayYHOTO MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB MTO3HAHUS U OIbITa
MPaKTUYECKOrO0 MPUMEHEHUS] Hay4YHBIX 3HAHUM M3ydeHUE MpeaMera «XUMUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX  CBSI3IX C Yy4YeOHbIMM TMpeAMETaMH, BXOASIIMMH B  COCTaB NPEIMETHBIX  oOJacTei
«EcTecTBeHHO-Hay4HbIE TPEAMEThI», «MaTteMaTuka 1 HtHPpopMaTrukay U «Pycckuid A3bIK U JIUTEpATypay.

[Ipu u3yueHun y4yeOHOro npeamera «XUMHs Ha YIUIyOJIEHHOM YpPOBHE TAaKXke, KaK Ha YpPOBHE OCHOBHOIO M
cpeaHero ooOmero oopasoBanusi (Ha 0a30BOM YpPOBHE), 3a7a4eil IepBOCTENIEHHON 3HAUMMOCTH SIBJIsieTCsl (HOPMUPOBAHKE
OCHOB HayKU XUMUH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKON JAEITeTbHOCTH YeI0BEeKa U OJTHOTO U3
KOMIIOHEHTOB MUPOBOM KyJbTYyphl. Perienne 3Toil 3a1aun Ha yriyOaEHHOM YPOBHE M3yUeHUs MpeaMeTa Ipeanoaraet
peanu3aluio TaKuX LeJel, KaK:

e (opmupoBaHHE MPEICTABICHUI: O MaTepUaIbHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTAX M T03HABAEMOCTHU
ABJICHUN TPUPOJBI, O MECT€ XMMHMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ BeIylled poiu B 00ecleyeHHH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJOTUYECKON, IHEPTEeTUYECKON W THUIICBOU
0€30MacHOCTH, B pa3BUTUM MEIULUHBI, CO3/laHUU HOBBIX MAaTEepUalOB, HOBBIX HCTOYHHKOB SHEPTUH, B



00eCnevYeHnr PaloOHAIbHOTO MPUPOAONOIB30BaHusA, B (DOPMUPOBAHUH MHPOBO33PEHHS M OOIIEH KYJIbTYpHhI
YeJI0BEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CpEE;
OCBOEHUE CHCTEMBI 3HAHUU, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTABISIOIIEH €CTECTBEHHO-HAYYHOU KAPTHUHBI
Mupa: (QyHIaMEHTAIbHBIX MOHSITHH, 3aKOHOB U TEOPUUA XMMHH, COBPEMEHHBIX NPEJCTABICHUNA O CTPOCHUU
BEILIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaIMOJIEKYJISIPHOM, O TEPMOAUHAMHYECKUX
Y KWHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMUYECKUX PEAKLINM, O XUMUYECKOM PaBHOBECHH, PACTBOPaX
U JIUCTIEPCHBIX CUCTEMAaX, 00 OOIIMX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO MPOU3BOICTBA;

dbopmMHpoBaHre y 00yUYarOIIMUXCs OCO3HAHHOTO TOHUMAaHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUM
Ui OOBSICHEHHs KIIIOYEBBIX HMJIEH M TPOOJIeM COBPEMEHHOW XUMUU, Ui OOBSICHEHHS W MPOTHO3WPOBAHUSA
SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO MPHUPOAY; TPAMOTHOTO pEIIeHHs MpoOIeM, CBA3aHHBIX C XUMUEH,
MIPOTHO3UPOBAHUSA, aHAJIN3a U OIEHKU C TO3UIMK KOJOTUYECKOM OE€30MacHOCTU MOCIEACTBUI OBITOBOM W
MIPOU3BOICTBEHHOM NIEATEILHOCTH YEJIOBEKA, CBSI3aHHON C XMMUYECKUM IMPOU3BOJCTBOM, MCIOJIb30BAHHEM H
nepepadOTKOM BEIIECTB,;

yrayOJieHne MpeACTaBICHU O HAayYHBIX METOJAaxX IMO3HaHUS, HEOOXOAMMBIX I NPUOOPETEHHS] YMEHHI
OpPUEHTHPOBATHCS B MHPE BEIIECTB U OOBSCHEHUS XMMUYECKUX SIBIIEHUH, MUMEIOIIUX MECTO B INPUPOAE, B
IPAKTUYECKOMN IESATEIBHOCTU U IIOBCETHEBHOM KU3HH.

B muiane peanuzanuu nepBOOYEPEIHBIX BOCIUTATENBHBIX U PAa3BUBAIOIMIUX (DYHKIMM IEIOCTHON CHUCTEMBI CPEIHETO
oOmiero o0pa3oBaHUs TPU M3YUYCHUHM TMpeaMera «XuMus» Ha YIIYOJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTb
MPUOOPETAIOT TAKUE 1IETTU U 3a]]a41, KaK:

BOCITUTaHUE YOSKIEHHOCTH B TTO3HABAEMOCTH SIBJICHHUM MPUPOJIbI, YBAXKEHHS K MPOIIECCY TBOPUYECTBA B 00JIaCTH
TEOPETUYECKUX U MPUKIAIHBIX HCCIEIOBAHUN B XUMHUH, (POPMHUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TMO3HAHUIO, CIIOCOOHOCTEHW K CAMOKOHTPOJIIO M CAMOBOCIHUTAaHUIO Ha
OCHOBE YCBOEHHS 00I1I€YEI0BEUECKIX LIEHHOCTEH;

pa3BUTHE TI03HABATEIbHBIX HMHTEPECOB, HHTEUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydYaromuxcs,
dbopMupoBaHHUE y HUX CO3HATEIHLHOTO OTHOIICHUS K CaMOOOPa30BAaHUIO UM HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIIEIIHONW TPO(GeCCUOHATIBHOW W OOIIECTBEHHOW JEATEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

dbopMHupOBaHWE YMEHUN W HABBIKOB PAa3yMHOTO MPUPOJIONOJIb30BAHUS, PA3BUTHE DKOJOTHYECKOW KYJIBbTYPHI,
MpUOOPETEHHUE OMBITA OOIIECTBEHHO-TIOIE3HON IKOJIOTHYECKOM eI TEIIbHOCTH.

OOmiee uMCIO YacoB, MPEAYCMOTPEHHBIX IS WM3yYCHUS XUMHHM Ha YIUIYOJIEHHOM YpPOBHE CpEIHEro OOIIero
oOpazoBanusi, coctaBisieT 204 gacos: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kmacce — 102 ygaca (3 ygaca B
HEJIEITIO).



COIAEPKXAHUE OBYUYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpeameT 1 3HAaUEHNE OPraHUYECKOM XUMUH, TIPEJICTABIIEHHE O MHOTOOOpa3uy OPraHUYECKUX COEIMHEHU.

DNEeKTPOHHOE CTPOCHHE aTOMa YTIepo/ia: OCHOBHOE U BO30YXAEHHOE COCTOSIHUS. BajeHTHBIE BO3MOKHOCTH aToMa
yriaepoja. XMMUYECKasi CBsA3b B OPraHUYECKUX COCAMHEHMSX. THIbl THOpUAM3AalUU aTOMHBIX OpOuTaneil yriepona.
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM CBS3M (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX
opbutaneit, o- u m-cBsa3u. OpuHapHas, JBoWHas U TpouHas cBaA3b. CrnocoObl pa3pbiBa CBSA3EH B MOJIEKYJax
opranuueckux Bemects. [ToHsTHE O CBOOOIHOM pajuKaiie, Hykjieoduie u snekTpoduie.

Teopusa cTpoeHHs OpraHuyeckux coeauHeHud A.M. byTiepoBa M COBpEMEHHBIE MPEICTABICHUS O CTPYKTYpPE
MOJIEKYJI. 3HAUY€HHE TEOPUM CTPOCHUSI OPraHWYECKUX COCIUHECHUH. MOJIeKyNsipHblE U CTPYKTYpHBIE (HOPMYIIBIL.
CrpyktypHble (OpMyJibl pPa3IMUHBIX BUJIOB: pa3BEpPHyTas, COKpallléHHas, ckeleTHas. M3omepus. Buabl mzomepun:
CTPYKTYpHasi, TPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE dY(PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUHN (MHIYKTUBHBIM U
ME€30MEpHBII 3PPEKTHI).

IIpencraBienne o knaccudukanuu opraHudeckux BeniecTB. [loHsITHE 0 QyHKIMOHAIBHOU rpymme. ['oMomorus.
['omonoruueckue psaapl. Cucremaruueckass HoMmMeHKIaTypa opranudeckux coenuHenuin (IUPAC) u tpuBHanbHbBIE
Ha3BaHMS OTMIEJbHBIX IPEACTABUTEIICH.

OcobenHocti W KJjaccuUKaIuUsi OpraHUYecKux peakiuil. OKHUCITUTEIHHO-BOCCTAHOBUTEIBLHBIE PEAKIUU B
OPraHUYECKON XMMUHU.

DKCHepUMEHTAIbHBIE METObl U3YyUEHHUS BEIIECTB U UX MPEBPAICHUN: 03HAKOMJICHHE C 00pa3liaMi OPraHNYeCKUX
BEIIECTB M MarepuajaMd Ha HMX OCHOBE, ONBIThI IO MPEBPALICHUI0 OPraHUYECKUX BELIECTB IPU HArPEBAHUU
(nnaBieHue, 0OYrIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MO/IENIEH MOJIEKYJI OpraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Ankanbl. ['oMonornueckui psij ankaHoB, oOmias ¢opmysia, HOMEHKJIATypa M HU30Mepus. DJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYN alKaHOB, Sp -THOPHAM3ALMS ATOMHBIX OpOMTanell yriepoga, G-CBSI3b.
DU3NYECKHE CBONWCTBA AJIKAHOB.

XUMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEICHUs], N30MEPU3ALINU, JETHUAPUPOBAHUS, IMKIU3AIUH, TUPOIIU3A,
KpekuHra, ropenus. [IpencrapieHue o MexaHu3Me peakinil paJuKaabHOTO 3aMEIEeHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U MPUMEHEHNE aTKaHOB.

[uxnoankanel. OOmas dhopmyna, HOMEHKIATypa u n3omepus. OCOOCHHOCTH CTPOSHUS W XUMHYECKUX CBOWCTB



MaJbiX (IUKJIOMPOIIaH, IUKI00yTaH) U OOBIYHBIX (IIMKJIOMEHTAH, IUKJIOTEKCaH) IUKIoaKaHOB. CiocoObI MOTydeHUs 1
MIPUMEHEHNE UKIIOAIKAHOB.

Anxensl. 'oMmosornyeckuil psj ajJkeHoB, oOuiast Gpopmysa, HOMEHKIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOGHHE MOJNIEKYJ AIKEHOB, SP°-TMOPHIM3ALMS ATOMHEIX OpOMTAlell yriepoma, o- M 7-cBszH. CTPYKTypHAs |
reoMerpuueckas (Iuc-TpaHc-) uzomepus. @DuU3MUECKHE CBONCTBA QJIKEHOB. XHMHUYECKHE CBOWCTBA: pEaKIUU
OPUCOCIUHEHUS, 3aMCEIICHHAsS B (-TIOJIOKEHWUE IIPU JIBOMHOM CBS3M, IOJIMMEPH3alMU M OKHUCiIeHMs. [IpaBuio
MapxoBHukoBa. KauecTBeHHbIE peakIui Ha JBOMHYIO CBA3b. CIIOCOOBI MOIYUYEHUS U IPUMEHEHHUE aJIKEHOB.

Anxaauensl. Knaccudukanus aiakagueHOB (CONpsDKEHHBIC, W30JMPOBAHHBIE, KymyauposanHwvle). OCOOECHHOCTH
AJIIEKTPOHHOI'O CTPOECHUS U XMMHUYECKUX CBOMCTB CONPSDKEHHBIX AUEHOB, 1,2- m 1,4-npucoenunenue. [lonmumepusanus
cOTNpsiKEHHBIX TUEHOB. CIOCOOBI MOyYeHUS U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['oMonormyeckuil psii ajkuHOB, oOmiast ¢opmysia, HOMEHKJIATypa W H30MEpHUs. DJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJIKMHOB, Sp-THOpUAM3alys aTOMHBIX opOutaneil yriaepona. dusnueckue
CBOMCTBa QJIKWHOB. XMMHUYECKHE CBOMCTBA: PEAKUMU MPUCOEAUMHEHUS, TUMEPU3ALUA U TPUMEPHU3ALUU, OKUCICHHS.
Kucnorasle CBOMCTBA aJIKMHOB, UMEKOIIMX KOHUEBYIO TPOWHYIO CBS3b. KaueCTBEHHBIE PEaKIMM HA TPOWHYIO CBSA3b.
Crioco0pl 1oJTy4yeHus: U IPUMEHEHUE aJIKUHOB.

ApoMartuyeckue yrieBoaopoabl (apeHsl). ['oMosiorndyeckuil psa apeHoB, obmas ¢(opmMmyna, HOMEHKIATypa u
n30MepUsl. OJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIeKYlbl OeH3ona. dusnueckue CBOWCTBA apeHOB.
XuMHYecKHe CBOMCTBa O€H30JIa U €ro rOMOJIOIOB: PEAaKIMU 3aMEIleHUs B OEH30JIbBHOM KOJbLE U YIJIEBOJAOPOIHOM
panukaie, peakiu NpUCOeIUHEHHs, OKHCIEHUE ToMoJIoroB O6ensona. Ilpencrasnenne 006 opueHTUpPYIOLEM AEHCTBUU
3aMecTuTeNel B OEH30JbHOM KOJIbIIE HA MPUMEpE aJKUIbHBIX PaJUKaJIOB, KApOOKCUIBHOM, THAPOKCUIIBHON, aMUHO- U
HUTPOTPYMIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupona. CriocoOsl
ITOJTYYEHHS M1 IPUMEHEHHNE APOMATHYECKUX YTIIEBOIOPOIOB.

[Ipupoansiii ra3. IlomytHeie HedTsHbIe Ta3bl. HedTh um €€ nmpoucxoxaenue. KaMeHHbIH yrojib M NPOAYKTHI €ro
nepepaboTku. CriocoObl mepepaboTKu HePTHU: MEpEeroHka, KPEKUHT (TePMUUYECKUM, KaTaTuTU4YeCKHuil), pudOPMUHT,
nupou3. [IponykTel nepepaboTku He(TH, UX TPUMEHEHHUE B MPOMBIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTIIEBOIOPOJIOB.

DJIEKTPOHHOE  CTPOEHHME TAJIOTEHIIPOM3BOJIHBIX  YIJIEBOJOPONOB. Peakiuu 3amMemieHdss TajloreHa Ha
TUAPOKCOTPYNIY, HUTPOTPYIIly, LHMAHOIPYIY, aMHHOrpymmy. /JleficTBMe Ha TaJlOr€HIpPOU3BOJIHBIE BOJHOTO H
CIOUMPTOBOIO pacTBOpa WIENoYM. B3anMoneicTBHE OUTAIOTEHATIKAHOB € MarHueM U OUHKOM. IloHAtne o
METAJIOOPTaHUYECKIX COEAMHEHUAX. VCroib30BaHne raJoreHIIPOU3BOIHBIX YTIEBOJOPOAOB B OBITY, TEXHUKE U IpHU
CUHTE3€ OPraHUYECKUX BEIIECTB.

OKClepUMEHTANIbHbIE METO/Abl HM3YYEHHs BELIECTB U UX [MPEeBpalleHUil: Hu3yuyeHue (U3NUYECKUX CBOWCTB
YIIEBOJIOPOAOB (PacTBOPUMOCTH), KaYECTBEHHBIX PEaKIUi YIJIEeBOAOPOJOB pPa3jMuYHBIX KjaccoB (oOeciBeUMBaHHE
OpOMHOM WJIM MOAHOM BOJbI, paCTBOpa MEpMaHraHaTa Kajius, B3aUMOJAEWCTBUE alleTUJIeHa ¢ aMMHAYHBIM PAacTBOPOM



okcuga cepebpa(l)), kauecTBeHHOE OOHApyKEHHE Yriepoja W BOJOPOJa B OPraHUYECKUX BEIECTBAX, IMOIYYCHHE
STUJIEHA U HM3y4YEHHUE €ro CBOMCTB, O3HakomiieHue ¢ KomekuusmMu «Hedtb» m «Yromw», ¢ obpasmamu miactmacc,
Kay4yKOB M PE3MHBI, MOJCINPOBAHUE MOJIEKYJ YIJIEBOJLOPOIOB U TAJIOTEHIIPOU3BOIHBIX YIIEBOAOPOIOB.

Kuciopoacoaepxkamme opranudeckue CoeJMHEHHUS.

[IpenenpHble OgHOATOMHBIE cIUPTHL. CTpoeHHE MOJIEKY) (Ha IpUMEpE METaHoJa M ATaHoia). ['oMonoruueckui
psa, obmas gopmyia, H30Mepus, HOMEHKIAaTypa U Ki1accupuxanus. Gusnueckre cBOMCTBa MPEEIbHBIX OJHOATOMHBIX
cnupToB. BoIoponHble CBS3M MEXIAY MOJEKYJIaMH CIIMPTOB. XHUMHUYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUS,
JETUIpaTaluy, OKHCIEHUs, B3aMMOJCHCTBHE C OPraHMYECKMMH M HEOpraHWYeCKMMH Kuciotamu. KadecTBeHHas
peakiusi Ha OJHOATOMHBbIE crupThl. JleficTBHE STaHONAa U METaHOJa Ha OpraHu3M yenoBeka. CrocoObl MOTydeHUs: U
MIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipoctbie 3¢upbl, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH (PU3HYECKUX U XUMUYECKUX CBOMCTB.

MHOroaToMHbI€ CIHUPTHI — ATWICHIJIMKONb M TIIHIEpUH. DPU3NUECKME M XHUMHUYECKHE CBOMCTBA: peakUuu
3aMEIIECHHs], B3aUMOJCHCTBUE C OPraHMYECKUMU M HEOPraHMYECKMMHU KHUCJIOTAMM, KauyeCTBEHHas peakuusi Ha
MHOTOaToMHbIe cupThl. [IpeacTaBneHne o MexaHu3Me peakuuid HyKiIeo(GuIbHOro 3aMenieHus. [lefictBue Ha opraHusm
yenoBeka. CriocoObl MOTyuyeHUs: ¥ MPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOIPYMIbl U OEH30JbHOTO sAapa. PU3NYecCKue CBOWCTBA
¢enona. OcoOEHHOCTH XUMHUYECKUX CBOWCTB (eHona. KadecTBeHHble peakuuu Ha (eHon. TokcuyHOCTh (peHona.
Crioco0nl nostyueHus U npuMeHeHue gpeHomna. denondopmanpaeruHas cMoia.

KapOoHuiabHbIE COENMHEHUS — albJErHAbl U KETOHBbl. OJIEKTPOHHOE CTPOCHHE KapOOHWJIBHOM TI'pYIIIbI.
["'oMoniornyeckue psiibl alnbIETHI0B U KETOHOB, 00IIas GopMmyiia, H30MepUs U HOMEHKJaTypa. du3nueckue CBOWCTBA
aNbJETUOB W KETOHOB. XHMMHYECKHE CBOMCTBA albJETMIIOB M KETOHOB: peakuuu npucoequHeHus. OKucieHue
aJbJIETUIOB, KAYECTBEHHBIE PEAKIIMK HA ainbAeruibl. CiocoObl MOJYyYEHUs U IPUMEHEHHUE albIETU0B U KETOHOB.

OnHOOCHOBHBIE TpeenbHble KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ KapOOHOBBIX KHCIIOT.
N3omepusa n HomeHkiaTypa. dusnyeckue CBOMCTBA OJHOOCHOBHBIX MpPENENbHBIX KApOOHOBBIX KUCIOT. BomopoaHbie
CBA3M MEXKAY MOJIEKYJaMU KapOOHOBBIX KHCIOT. XHMHYECKHME CBOMCTBA: KHUCJIOTHBIE CBOWMCTBA, peaKIUs
ATEpUPUKALNH, PEAKIUU C YYACTHUEM YIJIEBOJOPOAHOro paaukana. OCoOCHHOCTH CBOMCTB MypaBbUHON KHCIOTHI.
[ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3Qupax. MHorooOpasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH
CBOMCTB HEMIPEAETBHBIX U apOMATHUECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT.
[IpencraBuTenu BBICIIUX KapOOHOBBIX KHUCIOT: CTEAPUHOBAs, MAJIbMUTHUHOBAS, OJICUMHOBAS, JUHO/IE8AS, JUHOIEHOBAS.
KUCH0Thl. COCcOObI MOTy4YeHHs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbsle 3¢upbl. ['omonormdyeckuii psn, obmas Gopmyna, u3oMmepus W HOMEHKiIatypa. Dusnyeckue u
XMMHUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIIOW U IIEJIOYHOU Cpee.

Kupwr. Ctpoenue, pusnyeckue M XUMHUYECKHE CBOMCTBA >KUPOB: THUIPOJU3 B KHUCJIOW M IIEJIOYHON Cpere.
Oco0eHHOCTH CBOMCTB KUPOB, COJEPKALINX OCTATKU HEMPEIEIbHBIX JKUPHBIX KUCIOT. JKupbl B ipupo/e.



MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JeCTBUE.

OO0mas xapakTepucTuka yrieBojoB. Knaccudukaius yrieBoaoB (MOHO-, M- U TOJUcaxapuabl). MoHocaxapuib:
TNII0K03a, (pyKTO3a, TrajiakTo3a, pubo3a, ae3okcupubosza. dusmyeckre CBOWCTBA M HAXOXKIECHHE B MPHUPOJIE.
doTocuHTE3. XUMUYECKUE CBOMCTBA TJIFOKO3bI: PEAKIUH C YYACTHEM CIUPTOBBIX U QIbJAECTHIHOW TPYIIN, COUPTOBOE U
MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHue TIOKO03bl, €€ 3HaueHUE B >KU3HEACSATENbHOCTU opraHu3ma. Jlucaxapuisl:
caxapo3a, MaJIbTO3a U JakTo3a. BoccTaHaBIMBarOlNe 1 HEBOCCTAHABIMBAIOUINE TUcaxapubl. [ uaponu3 qucaxapuios.
Haxoxnaenue B nmpupose u npuMeHenue. [lonucaxapuasl: Kpaxmain, INIMKOT€H U LeJUTr0103a. CTpOSHHE MaKpOMOJIEKY
KpaxMalia, TIIMKOT€Ha U 1EeJUTI0103bl. Du3nueckue CBOMCTBA KpaxXMalla U LEJUTI0JIO3bl. XUMUYECKHE CBOMCTBA Kpaxmala:
THJIPOJIN3, KAa4eCTBEHHAs pPEaKIus C HMOAOM. XHUMHUYECKHE CBOMCTBA IICJUTIONO3bI: TUAPOIH3, MOIy4YeHHE 3(UPOB
11eJuTr0T03b1. [ToHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIA MIENK).

OKCIEpUMEHTANBHBIE METOJbl M3YYEHHMs BEIIECTB M MX IPEBPALICHUN: PAaCTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B
BOJIC, B3aMMOJICWCTBUE 3TAHOJIA C HATPUEM, OKHCIECHHE ITHWJIOBOIO CIIMPTA B AJIBAETHUJ HA PACKAIEHHOW METHOMN
MIPOBOJIOKE, OKUCJEHUE OTUJIOBOIO CIHMPTAa JUXPOMATOM Kajus (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
KaueCTBEHHbIC peaklMu Ha anpiaeruibl (¢ rugpokcuaoM auammuncepeoOpa(l) u ruapoxcuaom menu(Il)), peaxuus
riuuepuHa ¢ rugpokcusiom menu(ll), xumuueckue cBOHCTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBUE pacTBOpa
rioko3bl ¢ ruapokcunom menu(ll), BzaunmopeiicTBue kpaxmanga ¢ MOJOM, PELIEHHE 3KCHEPUMEHTANbHBIX 3ajad 0
teMaM «CrupTel U heHosby, «KapOoHoBbie KUCIOTHI. C0KHBIE 3UPBI».

A3oTcoaep:kaniue OpraHnyecKue CoeAnHEeHM.

AMUHBI — OpraHu4eckue NMpou3BojAHble aMMmuaka. Knaccudukanus aMuHOB: anupaTHyeckKue U apoMaTHYECKUE;
NepBUYHbIE, BTOPUYHbIE U TpeTuuHble. CTpoeHne MOJeKys, o0mas Gpopmyia, H30MepHs, HOMEHKJIaTypa U (pU3HYeCKHUe
CBOMCTBAa. XUMHUYECKOE CBOMCTBA alM(PaTHUECKUX aMUHOB: OCHOBHBIE CBOWCTBA, AJIKUIMPOBAHHE, B3aUMOJICHCTBHE
IIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. COMM anKnJIaMMOHHS.

AHWINMH — NIPEICTaBUTENb AMUHOB apOMAaTHYECKOTO psina. CTpoeHne aHWIMHA. B3auMHOE BIUSHHE TPYII aTOMOB
B MoOJIeKysie aHuimHa. OCOOEHHOCTH XMMHUYECKHMX CBOMCTB aHWiMHA. KauecTBeHHbIe peakuuu Ha aHUiIuH. CriocoObl
MOJIy4eHUS U IpUMEHEeHHe anudaTnueckux aMuHoB. [lonyyenue anmiMHa u3 HUTPOOEH30J1a.

AmuHokucioTel. HoMeHknaTtypa um n3omepus. OTAENbHBIE MPEACTABUTENM O-aMUHOKHCIIOT: TJWLWH, AJAHUH.
du3znyeckre CBONCTBA AMUHOKHUCIOT. XHUMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak amM(pOTEpPHbIX OpPraHUYECKUX
COEIMHEHHM, peakiusi MOJMKOHACHCAllMK, 00pa3oBaHHUe MENTHUAHON CBs3U. buonoruueckoe 3HayeHHE aMUHOKHUCIIOT.
CuHTE3 ¥ rHaPOIU3 NENTHOB.

benku kak mpuponnbie nonuMmepsl. [lepBuuHas, BTOpUYHAsh U TpPEeTUYHas CTPYKTypa OENKOB. XUMHUYECKHE
CBOICTBa OEJIKOB: TUAPOIIN3, JEHATYPALIMS, KAUECTBEHHBIEC PEAKIIMHN Ha OCJIKH.

DKcrepuMeHTalIbHbIE METO/Ibl M3yUEHUS BEILIECTB U MX MPEBpaIlleHuii: pacTBOpEHUE OEIKOB B BOJE, ACHATYpaLUs
OENKOB TMpH HAarpeBaHUM, IIBETHbIE pEaKIUU Ha O€NKH, pEIIeHWE OSKCIEPUMEHTANBHBIX 33Jad 10 TeMaM
«A30TCoJIepKallle OpraHNYECKUE COETMHEHUS» U «Pacro3HaBaHUE OPraHUYECKUX COEAMHEHUIN.



BrbicokoMouiekyJisipHble COeTHHEHUS.

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJCKYJSIPHBIX COEAMHEHUN: MOHOMEp, TOJUMEp, CTPYKTYpHOE 3BEHO,
CTENEHb TNOJIMMEPU3ALNK, CpeAHsss MoJIeKyJisipHas Macca. (OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIISPHBIX
COEIMHEHUI — TTOJIMMEPHU3ALIMS U MOJTUKOHACHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MONMMATUIICH, MOJUIPOINUIICH, MOJUBUHUIXIOPHU, MOJIUCTHPOII,
MOJIMMETUIIMETAKpUIIAT, MOJIUKapOOHATHI, MOJUATHIIEHTepedTanaT). Y TUiIn3anuus u nepepaboTka MiaacTHKa.

DnacToMepbl: HaTypalIbHbIN KayyyK, CHHTETUYECKHUE Kaydyku (OyTaJueHOBBIN, XJIOPONPEHOBBIN, U30MIPEHOBBIN) U
CUWJIMKOHBI. Pe3uHa.

Bosiokna: HatypanbHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, all€TaTHOE BOJIOKHO), CHHTETUYECKHE
(KarpoH 1 JaBcaH).

[TonmuMmepsl crenuanbHOTO HazHadeHWs (Te(IIOH, KeBiap, SJIEKTPOIPOBOASIIME IMOJMMEPHI, OHOpa3iaracMbie
MTOJIUMEPHI).

DKCHepUMEHTATbHBIC METOIBI U3YYCHHS BEIIECTB U MX MPEBpAICHUI: 03HAKOMJICHHE C 00pa3IiaMy MPUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, PEIICHHE ASKCIICPUMEHTAIBHBIX 3amad 1o Teme «Pacmo3HaBaHme
MJIACTMACC U BOJIOKOHY.

Pacuérneie 3a1aun.

Haxosxenrne MoekyIapHOil opMyIibl OpraHUYECKOTO COSTMHEHMS TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIUX B
€ro COCTaB, HAXOXJACHHE MOJEKYISIPHOU (OPMYINIbI OpraHUYECKOTrO COEIMHEHUs Mo Macce (00BEMY) MPOIYKTOB
CropaHusi, 1o KOJUYECTBY BeliecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU U/WIIM UCXOMHBIX BEIECTB, YCTAHOBJICHHE
CTPYKTYpHOU (OpMYyJIbl OPraHMYECKOTO BEIECTBA HAa OCHOBE €r0 XMMUYECKHX CBOWMCTB WJIHM CIOCOOOB MOIYYECHUS,
oTpe/ieIeHUE IO BBIX0/1a MPOIYKTa PEAKIIMUA OT TEOPETUIECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanm3zannst MexXnpeIMETHBIX CBS3€W IIPU M3YYEHUM OpraHMyeckor xumMuu B 10 Kiracce OCylIecTBISETCS 4Yepes3
HCITOJIh30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHHA, TaK W TOHATHH, TMPHUHITHIX B OTIACIBHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbBIC TIOHSTHS: SIBJCHUE, Hay4YHBIH (DaKT, TUMIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KJaccuukanys, HabnoAeHIE, U3MEPEHUE, SKCIEPUMEHT, MOJIENb, MOJEITHUPOBAHNUE.

duznka: marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPTETUUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3MUECKHE BEIMUNHBI, €IMHULIBI N3MEPEHUsI, CKOPOCTh, YHEPTHS, Macca.

buonorus: kierka, opraHu3M, 3KocHCTeMa, Ouocdepa, MeTadOIU3M, HACIEACTBEHHOCTh, aBTOTPO(HBIA U
reTepoTpodHBI TUI MUTaHUS, OpokeHue, GOTOCUHTE3, TbIXaHWUEe, OCNIKH, YTIIEBOJbI, KUPHI, HYKIICMHOBBIE KUCIIOTHI,
(hepMeHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbI€, TOTUIUBO.

TexHonOTHSA: MHINEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHUTAHMS, MOIOIIHME CPEJCTBA, MaTepUalIbl W3



HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTtaB aTOMHBIX siaep. XuMUUeckuil aymeMmeHT. M3orombl. CTpoeHHE AIEKTPOHHBIX 000JOYEK aTOMOB,
KBAaHTOBBIE 4YHCJIa. DHEPreTHYECKHE YPOBHU U TMOAYypOBHU. ATOoMHBIE opOuTanu. Knaccudukamus XUMHUYECKUX
aJeMeHToB (s-, p-, d-, f-smeMenTtsl). PacmnpeneneHue 53JIEKTPOHOB IO aTOMHBIM OpOUTAISIM. DJIEKTPOHHBIC
KOH(UTYypallui aTOMOB 3JEMEHTOB IIEPBOrO—4YeTBEPTOrO NEPHOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH,
AJICKTPOHHBIE KOHPUTYpaIlui HOHOB. DJIEKTPOOTPUIIATEIIBHOCT.

ITepuoanyeckuit 3akoH u Ilepuoguueckas cuctema xumuueckux osiaemeHToB J[.M. MenaeneeBa. CBs3b
MEPUOJNYECKOTO 3aKOHA U lleproanyecKkor CHUCTEMBbI XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOPHEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHUSI CBOMCTB XMMHUUYECKUX DJIEMEHTOB M OOpa3yeMbIX UMM MPOCTHIX M CJIOXKHBIX
BEILIECTB 110 TPyNIIaM U IeprojaM. 3HaueHue nepuoandeckoro 3akona /(.M. Menneneesa.

XuUMHUYeCKasi CBsA3b. BUIbI XMMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, MEeTaJUTM4YecKasi. MexaHu3Mbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-AaKIENTOPHBIM. DHEpPrus U JAJiMHa cBs3H. [l0oasSpHOCTh, HANPABIEHHOCTh U
HAaCBHIIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTtHbie cBsA3u. BonopoaHas cBsA3b. MeXMONEKYISIPHBIE B3AMMOIEUCTBHS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXKHOCTM aTOMOB. CBS3b BJEKTPOHHOM CTPYKTYphl MOJEKYJI C HX
rCOMETPUYCCKUM CTPOCHHEM (Ha IIpUMEPE COSAMHEHU 2JIEMEHTOB BTOPOTO IEPHUO/IA).

IIpencraBiieHre 0 KOMIUIEKCHBIX coeauHeHHnsIX. CocTaB KOMILIEKCHOTO MOHA: KOMILJIEKCOOOpa30BaTelb, JTUTAHIbI.
3HaueHHE KOMIUIEKCHBIX coeMHEeHM. [ToHATHE 0 KOOPAMHAIIMOHHOW XUMUHU.

BemecTtBa MOJEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. THIBI KPUCTAUIMYECKUX PEMIETOK (CTPYKTYp) M
CBOMCTBA BEIIIECTB.

[Tonarue o nucnepcHbIX cucTteMax. MctunHbie pacTBophl. [IpencraBieHue o KOUIOMIHBIX pacTBopax. CrocoOs
BBIPAKEHUS KOHIECHTPAIIMM PaCTBOPOB: MaccoBas J0JIis BENIECTBA B paCTBOPE, MOJISIpHAsl KOHLIEHTpauus. HackileHHbie
Y HEHACBILIICHHBIE pACTBOPHI, PACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanuss u  HOMEHKJIaTypa HEOPraHMYECKMX  BEHIECTB. TpUBHANbHBIE HA3BaHUA  OTICJIBHBIX
MPEJICTABUTENIEN HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XUMUYECKUX peakiuii B HEOPTaHMYECKONW M OPraHUYECKOW XMMHH. 3aKOH COXPAHEHHUS MacChl
BEIIIECTB; 3aKOH COXPAHEHHUsI U MPEBPAILCHUS SHEPTUU MPU XUMUUYECKUX peakiusaxX. TernoBbie 3 (HEKThl XUMUUECKUX
peakuuil. TepMOXuMHUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakmuu, e€ 3aBUCUMOCTH OT Pa3dUYHBIX (PakTopoB. I'OMOreHHBIE M TETEPOrCHHBIS
peakunu. Katanus u Kkaranu3aTopsl.



OOpatumple W HeEOOpaTHUMBbIE pEaKIMH. XHWMHUYECKOoe paBHOBecue. KOHCTaHTa XMMHYECKOTO PaBHOBECHS.
@DakKTOpPHI, BIHSIOINIME HA MOJOKEHUE XUMHYECKOTO PABHOBECHUS: TEMIIEPATYPA, JABJICHUE M KOHILICHTPALIMU BEIIECTB,
yyacTByromux B peakuuu. [Ipunmun Jle [larenbe.

Onektponutuueckas auccounanusi. CunpHble U cnadble dnekTpoiuThl. Crenenp aucconuanuu. Cpena BOJHBIX
PacTBOPOB: KUCJIOTHAsI, HEMTpasibHas, 1iesouHas. Bogopoaubiii mokazatens (pH) pactBopa. ['maponus comneit. Peakiuu
HOHHOTO OOMEHa.

OKHUCAUTENBLHO-BOCCTAHOBUTENbHBIE peakiuuu. CteneHb OkucieHus. OKUCIUTENb U BOCCTaHOBUTEND. [Ipoueccsl
OKHCJICHUSI M BOCCTAHOBJIICHUS. BakHeWIue OKHUCIUTENTM M BOCCTAHOBUTENW. MeETOJ AJIEKTPOHHOIO OaliaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BEILIECTB.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYE€HHUS! BEIIECTB M MX IMPEBpAILCHUM: pa3IOKEHHUE MEPOKCHIA BOJOpPOJa B
MIPUCYTCTBUM KAaTaJIU3aTOPa, MOJICJIA KPUCTATUIMYECKUX PEHIETOK, MPOBEICHUE PEaKIMii HOHHOTO 0OMEHa, OIpeleJICHHUE
Cpelbl PacTBOPOB C MOMOIIBI0 WHIWKATOPOB, M3YUYCHHE BIMSHUS Pa3IMUHBIX (PAaKTOPOB HAa CKOPOCTh XUMUUYECKOU
PEAKINU U TTOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

Heoprannyeckasi xummusi.

[Tonoxenue HemeramwioB B [lepuonnueckoit cucreme xumudeckux annemeHToB J[.M. MenneneeBa u 0cCOOEHHOCTH
CTpO€HHs MX aToMOB. DU3NYECKHE CBOMCTBA HEMETAIOB. AJIIOTPONHS HEMETAIJIOB (HA MpUMEpEe KUCIOPOJia, CEpHI,
dbocdopa u yraeposa).

Bomopon. Ilomydenue, Qusnyueckue M XHUMHUYECKHE CBOMCTBA: peEakIMM C METAUIaMU MU HEMeTallJlaMH,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ mapuapl. TOMIMBHBIE 3JIEMEHTHI.

lanorensl. HaxokneHue B TpUPOAE, CHOCOOBI TMONMy4YeHHUs, (U3HUYECKHE UM XUMHYECKHE CBOMCTBA.
["anorenoBoopoabl. BaxkHeliue KUCIOpOACOAepKallie COSAMHEHHs TajJoreHoB. JIabopaTopHbie W MPOMBIITUICHHBIE
CIOCOOBI MOTYyYEHHUs TaloreHoB. [[puMeHeHne TaloreHoB U X COSIMHEHUH.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIUICHHBIE CITOCOOBI MOMYyYeHUsT Kucaopoaa. Gu3ndeckre 1 XUMHUUECKUE
CBOMCTBA U MPUMEHEHUE KUCIOPOAa U 030HA. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupoje, CrIocoObl TosyudeHus, puznueckue u xumuueckue cBoictBa. CepoBoaopof,
cynbduasl. Oxcua cepol(IV), okcun cepri(VI). CepHucrast u cepHasi KUCIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHL. [IpuMeHenne cepel U €€ COeIUHEHUN.

Azot. Haxoxnenue B mpupojie, CocoObl MmoayueHus, Pu3ndeckue 1 XMMUIeCKUe CBOMCTBA. AMMMAK, HUTPHUJIBI.
Oxcunpl a30Ta. A30THCTasi M a30THASI KUCIOTHI ¥ X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprMeHeHue azota
U €r0 COCAMHEHUN. A30THBIE YIOOpEHHUS.

®docdop. Haxoxnenue B mpupojie, COCOOBI MONMy4YeHUs, (PU3NUECKHE U XUMHUYEeCKue cBoiicTtBa. Dochumbl u
dbochun. Okcuasr dochopa, bochopHas kuciora u e€ conu. IIpumenenne dhochopa u ero coequnenunii. PochopHbIC
yao0peHus.

VYriepoa, HaXOXACHUE B IPUPOE. AJUIOTpornHbIe Moaudukanuu. OU3ndecKkue 1 XUMUIECKUEe CBOMCTBA MPOCTHIX



BelIeCTB, 0Opa3oBaHHbIX yriaepoaoMm. Oxcupa yrinepoma(ll), oxcun yrmeponma(IV), yrompHas kuciora U €€ COJH.
AKTHBHUPOBaHHBIN yroiib, agcopomus. Oymnepensl, rpadeH, yriepoaHbie HAHOTPYOkH. [IpruMeHnenne mpocThIX BELIECTB,
00pa30BaHHBIX YIIEPOAOM, U €T0 COETUHEHUH.

Kpemuuii. Haxoxnenue B mnpupoae, cnocoObl NOJMydeHHUs, (PU3NYECKHE M XUMHUYecKue cBoicTBa. Okcup
kpemHus(1V), kpeMHueBas kucnora, cunukatel. [IpumeHeHne kpemMHust U ero coeauHeHuid. CTEKIo, €ro MnoixydyeHue,
BU/IbI CTEKJIA.

[Tonoxxenne metansos B [lepuoanyeckoil cucteMe XUMUYECKUX AIEMEHTOB. OCOOEHHOCTH CTPOEHHUS ANEKTPOHHBIX
o0oJsiouek aToMoB MeTayioB. OOuMe ¢usnyeckue cBoilcTBa MeTauioB. [IpumeHeHHe MeTamioB B OBITY U TEXHUKE.
CrnaBel METaJIOB.

DNEKTPOXUMHUECKUN PsIi HANpsDKEHUN MetaiuioB. OOmue crnocoObl MOMy4YeHHsT METAJUIOB: THAPOMETAILTYPTHUs,
MAPOMETAILTYPIus, dJeKTpomeTautyprus. [lonstue o koppos3uu MmetaioB. CriocoObl 3aIUThL OT KOPPO3UU.

OO6mas xapakrepuctuka MeramuioB [A-rpynmnel [lepuoanueckoid cucTeMbl XMMHUYECKHX 3yieMeHTOB. Hatpuil u
KQJIUW: MOTy4YeHue, PU3NUeCcKre 1 XMMUYECKUE CBOWCTBA, IPUMEHEHNE MPOCTHIX BEIIECTB U UX COCIMHEHUN.

O6mas xapakrepuctuka metamwioB IIA-rpynnsl Ilepuoandeckoil cUCTEMbl XMMHUYECKHX 3JE€MEHTOB. Maruuii u
KaJIpLUI: MOJIydeHHe, (PU3MYECKHMEe M XUMHUYECKHE CBOICTBAa, NMPUMEHEHHUE IPOCTHIX BEIIECTB M UX COCIUHEHUI.
XKécTtkocTb BOABI U CIOCOOBI €€ yCTpaHEHMUS.

ANOMUHUI: TONyyeHue, (PU3NYECKUE M XHUMUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTOrO BELIECTBA U €r0
coequHeHN. AM(pOTepHbIe CBONCTBA OKCHJIa U THUAPOKCHA AIFOMUHUSA, THIPOKCOKOMIUIEKCHI aITFOMUHHUSL.

OOmass xapaktepuctka MeramioB mnoOouHbix noarpynn (b-rpynm) Ilepumonmyeckoil cucTeMbl XHMHYECKUX
DJIEMEHTOB.

duznueckre U XMMHUYECKUE CBOMCTBA Xpoma U ero coeaunennit. Oxkcuapl u rugpokcuabl xpoma(ll), xpoma(Ill) u
xpoma(VI). XpoMatsl U AUXpOMATHI, UX OKUCIUTEIbHBIE CBOMCTBA. [losyueHne U npuMeHeHne Xpoma.

du3znyeckre M XMMUYECKHE CBOWMCTBAa MapraHiia M ero coeAuHeHuil. Baxueitmme coenunenuss mapranma(ll),
mapranua(IV), mapranua(VI) u mapranna(VII). Ilepmanranar kanus, ero OKUCIUTENbHbBIE CBOKWCTBA.

du3znyueckre U XUMHUYECKHE CBOMCTBA *kene3a W ero coeguHeHuid. Okcunpl, TUIpOKcuabl U conu sxeneza(ll) u
xene3a(lll). Ilonyuenne u mpuMeHeHue kele3a U ero CIuiaBoB.

DOU3NYECKNE U XUMUYECKUE CBOMCTBA MEJU U €€ COeAMHEHUN. []onyuenne u npuMeHeHne MeId U €€ COEAUMHEHUM.

[Huuk: nmonxydyenue, puanveckrue U XUMUYECKUE CBOMCTBA. AM(OTEpHbIE CBONCTBA OKCHIA U THAPOKCUAA IIMHKA,
TUAPOKCOKOMILIIEKCHI IMHKA. [I[puMeHeHne IMHKA U €ro COeINHEHUM.

DKcrepuMeHTaANIbHbIE METO/Ibl M3YUYEHHS BELIECTB U UX MPEBPAIICHUI: N3yYeHHEe 00pa30B HEMETAIJIOB, TOPEHHE
cepbl, Qocdopa, kemesa, MarHusi B KHUCIOPOJAE, H3YUCHHE KOJUICKIMH «MeTamibl M CIUIaBbl», B3aUMOJCIHCTBHE
LIEJIOYHBIX U IIEIOYHO3EMENIBHBIX METAJUIOB C BOJAOM (BO3MOXXHO MCIOJB30BAHUE BUJIEOMATEPUATIOB), B3aUMOJEHCTBHE
LIMHKA U JKejle3a C PacTBOpPaMU KHUCJIOT M IIEJI0YEH, KAYECTBEHHBIC PEAKLMM HAa HEOPraHMYECKHE AaHUOHBI, KaTUOH
BOJIOPOJIa U KaTUOHBI METAJUIOB, B3aUMOECHUCTBUE THIPOKCHUIOB AJIFOMUHUSA U LIMHKA C PACTBOPAMU KHCJIOT U ILIEJIOYEH,



pellleHre IKCIEPUMEHTaIbHBIX 3a7ad mo TeMaM «lamorensl», «Cepa u e€ coenuHeHUs», «A30T U Qochop u ux
COeTUHEHUs», «MeTaibl IIaBHBIX MOATPYII», «MeTamibl HOOOYHBIX MOATPYIII.

XUMHUSA U KM3Hb.

Ponp xuMuu B o0ecriedeHnH YCTOMUYMBOTO pa3BUTHA desoBedecTBa. [IOHATHE O HAy4HBIX METOJaX IMO3HAHUS U
METONOJIOTUM HAy4YHOTO HMCCieloBaHusA. HaydHple DOpPUHIMIOBI OpPraHU3alMM  XUMHUYECKOIO  ITPOM3BOJACTBA.
[TpoMbliIeHHBIE CITOCOOBI MOJIYyYEHUS BaXKHEHUIINX BELIECTB (Ha IMpUMEpE MPOU3BOACTBA aMMHAaKa, CEPHOM KUCIOTHI,
MeTaHoia). [IpoMbliieHHbIe COCOOBI MOJYYEHUsT METAIOB M CIUIABOB. XUMHUUYECKOE 3arpsi3HEHUE OKpYXkKarollen
Cpelbl U ero nociencTsus. Poiib XumMun B 00€CIIe4eHNH SHEPTETUUECKON 0€30I1aCHOCTH.

Xumus U 310pOBbE YENOBEKA. JIekapcTBeHHbIE cpencTBa. [IpaBuiia HCIIOIB30BaHUS JIEKAPCTBEHHBIX MPENAPATOB.
Ponb XumMuM B pa3BUTUU MEAUIIMHBI.

XVMHSI UILIK: OCHOBHBIE KOMIIOHEHTBHI, MUILEBbIE 00aBKU. Posib XuMuu B 00€eCrieueHnH MUIEBON O€30MacHOCTH.

Kocmernueckue u nap@roMepHsie cpencta. berroBas xumus. [IpaBuia 0e30MmacHOro UCHOJIb30BaHUS MPENapaToB
OBITOBOI XMMHH B MIOBCETHEBHOW KU3HH.

XWMHSI B CTPOUTENBCTBE: BAKHEHUIIIUE CTPOUTEIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMusi B CeNbCKOM X03s1iicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKd, CTEKJIO, KepaMmHuKa. Martepuanbl s 3JIEKTPOHHUKH.
HanoTexnonorumn.

Pacuérneble 3anaun.

Pacuérbl: Macchl BelecTBa Win 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILLECTBA, MAacce WM 00BbEMY OJHOTO
U3 YYaCTBYIOIIMX B PEaKkIUHU BEIIEeCTB, Macchl (00bEMa, KOJMUECTBA BELIECTBA) MPOIAYKTOB PEaKIUHU, €CIU OJHO U3
BELIECTB UMEET MPUMECH, Macchl (00bEMa, KOJMUECTBA BELIECTBA) MPOAYKTa peakliu, €clii OJHO U3 BEUIECTB JIaHO B
BHJIE PACTBOpPA C ONPEACIEHHOW MAaCCOBOM JIOJEHM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOMM W MOJISIPHOM
KOHIIEHTPAIMH BEIIECTBA B PACTBOPE, AOJIM BBIX0AA NPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBsI3ed NpU M3y4YeHUM OOleld M HeopraHudyeckod xumuum B 11 Kkiacce
OCYUIECTBJISIETCS Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W TMOHATUNA, TPHUHATHIX B
OTJEJIBHBIX MTPEAMETAX ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO11ue ecTecTBEHHO-HAay4HbIE MOHSTHS: SBJICHUE, HAy4HBIH (PakT, TUMOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3,
KJ1accuuKalus, NIepuoAUYHOCTb, HAOIIOICHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEb, MOICITUPOBAHUE.

®duznka: Marepusi, MUKpOMHUP, MAaKpOMHp, aTOM, BJIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOMBI, PAAUOAKTUBHOCTD,
MOJIEKYJa, SHEPreTUUYECKHil yYpOBEHb, BEILECTBO, TENO, 0OBEM, arperaTHoe COCTOSHUE BEIIECTBA, WJCAIbHBIN Ta3,
¢busnyeckre BeIMYNHBI, EAMHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTUS, Macca.

buonorus: kieTka, opraHusM, 3KocucTeMa, Omocdepa, METabOIM3M, MAaKPO- U MUKPOIJIEMEHTHI, OCIKH, JKHUPHI,
YIJI€BO/Ibl, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTBI, TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTHH B SKOCUCTEMAX.



['eorpacdus: MuHEpasbl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMIaeMbIe, TOTIIUBO, PECYPCHI.

TexHoorus: XuMHU4YECKasl MPOMBIIUICHHOCTb, METAJUIYPTHs], CTPOUTEIIBHBIE MAaTEPUAIIbI, CEIbCKOXO3IMCTBEHHOE
IPOU3BOJCTBO, MUIIEBasi NPOMBIIUIEHHOCTb, (papMaleBTUYECKasi MPOMBIIIIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHX
[IpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, dJIEKTPOHHAS IIPOMBILIIIEHHOCTh, HAHOTEXHOJIOTUH.

INTAHNPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWN HA YIJIYBJIEHHOM YPOBHE
CPEJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTrBeTcTBUM C CUCTEMHO-IAEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS
npeaMera «XUMHsSD» Ha YpOBHE CpeaHEro oOumero oOpa3oBaHMs BBIJIEICHBI CIEAYIOIINE COCTABIAIOIINE: OCO3HAHHUE
OOyYarOIIMMUCS POCCHUICKON TpaKAAaHCKOM HWIAECHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M
CaMOOTIPEEIICHUIO; HAIMYME MOTHUBAIIMU K 00YUYEHHUI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA
MPUHATHIMU B OOILIECTBE NpaBWIaMHM W HOPMaMH NOBEJEHUS; HAJIMYME MPABOCO3HAHMS, SKOJIOTMYECKON KYJIbTYpPHI;
CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPEAMETa « XUMHUSD» OTPAXKAIOT CPOPMUPOBAHHOCTH OIBITA TO3HABATEIBHON 1
MPAKTUYECKOHN AESITEIBHOCTH 00yYarouuXcsl B IPOLEcce peann3anuu o0pa3oBaTeIbHOM 1ESITEIbHOCTH.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS MPeaMeETa « XUMHUS» OTPAKAIOT CPOPMHUPOBAHHOCTH OIbITA TO3HABATEILHON U
MPAKTUUECKON JESITeIbHOCTH 00yUarolUXCcsl B MPOIIEcCe pean3alnn o0pa3oBaTeIbHON JIeATENbHOCTH, B TOM YHUCIIE B
YacCTu:

1) rpa:kIaHCKOTO BOCIUTAHUS:

OCO3HaHUsl OOYyYalIIMMUCS CBOMX KOHCTHTYLMOHHBIX NpaB M 00s3aHHOCTEH, YyBa)XX€HUs K 3aKOHy U
IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIIBHBIX HOPMAaX U MPAaBWIAX MEKIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NIE€ATEIbHOCTH MPHU CO3JAAHUM Y4EOHBIX MPOEKTOB, PEIICHUH y4E€OHBIX U
ITO3HABATEIIbHBIX 3a]1a4, BBIITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI IPYTUX MPU aHAIU3E PA3THUUHbIX
BUJIOB y4€OHO 1€ITeIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

LEHHOCTHOI'O0 OTHOUIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUECTBEHHON XUMUH;

yBaKEHUS K MPOLECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTHUECKOTO MPUIIOKEHHSI XMMHUH, OCO3HAHMSI TOTO, UTO
JaHHbIE HAYKHU €CTh Pe3yibTaT JUIUTEIbHBIX HAOIIOACHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO
TPyZAa YYEHBIX U PAKTUKOB;



MHTEpeca M TO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH U TOCIEIYIOIIEM aHaln3e HHPOpPMAIMH O MEepPEOBBIX
JOCTHKEHUAX COBPEMEHHOU OT€YECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE ITOBEJICHUE M IOCTYIIKM CBOMX TOBAapHUIIEH C IO3MIMI HPAaBCTBEHHBIX M IIPABOBBIX
HOPM U € Y4ETOM OCO3HAHMS MOCIIEACTBUM IIOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

MMOHUMAaHUs [IEHHOCTEH 3/I0pOBOI0 U 0€30IacHOro 00pa3a KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K
COOCTBEHHOMY (PM3MYECKOMY U IICUXUYECKOMY 3/10POBbIO;

coOro/IeHns MpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW MU3HH, B TPYIOBOU
NEeSATENbHOCTH;

MMOHUMAaHUsl LIEHHOCTU MpaBWi HWHAMBUAYAJIBHOTO W KOJUIEKTUBHOIO O€30MacCHOTO MOBEACHUS B CUTYyalUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JOIEH;

OCO3HAaHUs NOCIEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aJIKOT0JIsl, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-MCCIIEA0BAaTENbCKOW MAESITEIbHOCTH, OOILECTBEHHO IIOJIE3HOM,
TBOPYECKOU M IPYTUX BUAAX AEATEIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE Y4aCTHE B PEIICHNUN TPAKTUYECKHX 33J1a4 COLIMAJIBHOM HAIIPABJIEHHOCTH (B paMKax CBOETO
KJiacca, IKOJIbl);

MHTEpeca K MPaKTUYECKOMY HM3YYEHHIO MPOo(eccuil pa3iuyHOTO poJa, B TOM YHKCIE HAa OCHOBE MPUMEHEHHUS
MPEAMETHBIX 3HAHUU MO XUMUU;

YBaXXEHUS K TPYyHY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBHUAYaJIbHOM TpaeKkTopuu o0Opa3oBaHus, Oyaymiell mnpodeccuu u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, UHTEPECOB
1 oTpeOHOCTeH 0011IeCTBa;

6) IKOJIOrHYeCKOr0 BOCIIMTAHUS:

HKOJIOTMYECKHU LEIeCO00Pa3HOr0 OTHOUICHHSI K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAaHUS )KU3HU HA 3eMIIe;

MOHMMAaHHUSA II00ATILHOTO XapaKTepa HKOJIOTMYECKUX MPoOJIeM, BIUSHUS SKOHOMUYECKUX MPOILIECCOB HA COCTOSIHHUE
MNPUPOJTHON U COLUAITBHOU CPEIBI;

OCO3HaHUSI HEOOXOJUMOCTU HCIOJIb30BAHUS JOCTMKEHHM XUMHUHU JJI DPELIEHUS BOMPOCOB PALMOHAIBLHOTO
MIPUPOAOINOIb30BAHHS;

AKTUBHOTO HEMPUATUA NECUCTBUM, MPUHOCIIIMX BPEJ OKPYKAIOLIEH NPUPOJHOU Cpelie, YMEHHUSI IPOTHO3UPOBATH



HEOIaronpuUsITHBIE SKOJOTUYECKUE MOCIEACTBUS PEAIPUHIMAEMbIX JEHCTBUI U MPeIOTBpaILIaTh UX;

HaJIM4YMs Pa3BUTOIO IKOJIOIMYECKOIO MBIIIJIEHUS, SKOJIOTHYECKON KYJIBTYPBI, OIbITA AEATEIBHOCTH 3KOJIOTHYECKON
HaIIPaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBAThCA MMM B IO3HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAIBHOM MPAKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMOohoOouu;

7) IEHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPaKTUKY;

NOHUMAaHUsl crenu@UKd XUMHUHM KaK HayKd, OCO3HaHMsS €€ posid B (OPMUPOBAHMM PAIMOHAIBHOTO HAYYHOT'O
MBIIIJICHUS, CO3IaHUH LIEIOCTHOIO MPEACTABICHUSI 00 OKPYKAIOIIEeM MHUpPE KaK O €JIMHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKJIEHHOCTH B O0COOOM 3HAYMMOCTH XHMHHM [UIsi COBPEMEHHOM LMBWIHM3AUUU: B €€ TI'yMaHUCTHYECKOU
HaIIPaBJIECHHOCTH M Ba)KHOM POJIM B CO3JJaHUM HOBOM 0a3bl MAaTEpUAIbHON KyJIbTYPhl, B PEHIEHUH INI00AIBHBIX TTPOOIEM
YCTOMYMBOI'O Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM, HPHEPrETUUYECKOM, MUIEBOM M HKOJOTHYECKON O€30MacHOCTH, B
Pa3BUTHHU MEAMIMHBI, 00E€CTIEUEHNH YCJIOBHI YCIEIIHOTO TPpyAa U 3KOJOTHYECKH KOM(MOPTHOM KU3HU KaXKJIOr0 YJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH: IIOHUMAaHMs CYIIHOCTH METOJIOB II03HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, ClIOCOOHOCTH UCHOJIb30BaTh MOIy4aeMble 3HAHUS JUIsl aHAIU3a U OOBSICHEHUSI SIBJICHUH OKPY>KaOILEro MUpa U
IPOUCXOAAMIMX B HEM HU3MEHEHUH, yMEHMs JenaTb OOOCHOBAaHHBIE 3aK/IIOUEHUS Ha OCHOBE HAy4YHBIX (aKTOB U
MMEIOLIUXCS JaHHBIX C LIEJIbIO MTOJYy4YEeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HaHUS [Js pELIeHUs NpodsieM B peaibHbIX
KU3HEHHBIX CUTYalUAX;

MHTEpeca K IO3HAHUIO, UCCIIEN0BATEIbCKON NEATENBbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOPA30BaHHIO, K AKTUBHOMY IOJYYEHUIO
HOBBIX 3HAHUM MO XMMHUHU B COOTBETCTBHUHU C KU3HEHHBIMH IMOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IMUHbIX cepax npodheccuoHaTIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ybTaThl OCBOCHMSI MPOrpaMMbl MO XMMHUHM Ha YpPOBHE CpPEIHEro oO0miero ooOpa3oBaHUs
BKJIFOYAIOT:

3HaUYUMbIEe 11  (OPMHUPOBAHUS MHMPOBO33PEHHSI OOYyYarOUIUXCS MEXKIUCUUILTUHAPHBIE —(MEXIPEAMETHBIC)
oOllEHAyYHbIE TIOHSTHS, OTPAKAIOIIME IEJIOCTHOCTh HAay4YHOW KAPTUHBI MHpa W cHenupuKy METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELECTBO, SHEPTHUsl, SBJIEHUE, MPOLECC, CUCTEMAa, HAy4YHbIH (axT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HMCCIEIOBaHUE, HAONIOACHUE, H3MEPEHHUE, SKCIEPUMEHT U

IpyTHe);



YHUBEpCaIbHbIC y4eOHBIE NEUCTBHUS (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISATUBHBIE), 00ECIICUNBAIONTIE
dbopmupoBanne PyHKIIMOHATEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIUHA 00YJaIONuXCs;

CIIOCOOHOCTh O0OYYaIOIINXCSl UCIOIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUSA U
YHHUBEpCaJIbHbIC yUeOHBIE IEHCTBUS B TO3HABATEIIBHOMN M COITMAILHOM MPaKTHKE.

MeTtanpeaMeTHbIE pEe3yNbTaThl  OTPAXAIOT OBJAJCHWE YHUBEPCAIBHBIMH YYEOHBIMH TO3HABATEIILHBIMH,
KOMMYHHUKATHBHBIMU U PETYJISTUBHBIMU JCHCTBHUSIMH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbBIE YUeOHbIE /1eiiCTBUSA

1) 6a3oBblIe JIOTHYECKHE A CTBHUSL:

CaMOCTOSTENbHO (OPMYIHPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPECTATh ENU JEATENIbHOCTH, 3a/laBas IMapamMeTpbl M KPUTEPUH HMX JOCTHIKEHUS, COOTHOCHUTH PE3yJIbTaThl
AESTEIbHOCTH C TIOCTABICHHBIMU IEJISIMH;

MCIIONIb30BaTh TPU OCBOCHUHW 3HAHUN MPUEMBI JOTHUYECKOTO MBIIUICHUS: BBIACIATh XapaKTEpHBIE MPU3HAKH
MOHSTHI M YCTaHABIMBATH UX B3aMMOCBS3b, UCIOIB30BATh COOTBETCTBYIOUINE MOHATHS JJIs1 OOBSICHEHHUS OTIACIBHBIX
(haKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHMS M KPUTEPHUHU IS KJIACCU(UKAIIUY BEUIECTB U XUMHUYECKHUX PEaKIIHIA;

yCTaHABJIMBATh TPUUYUHHO-CIICICTBEHHBIC CBSI3U MEXIY N3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHAYKTUBHBIE, JETYKTUBHBIC, [0 aHAJIOTWH), BBIBIATh 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (JOPMYIMPOBATH BHIBOBI U 3aKITIOUCHHUS;

IPUMEHATDH B IPOLIECCE MMO3HAHUS UCIIOJIb3YEMbIE B XUMUH CUMBOJIMYECKHE (3HAKOBbIE) MOJIEIH, IPE0OPa30BbIBATH
MOJIETIbHbIE MPEICTABICHUS — XUMUYECKUI 3HAaK (CHMBOJ) 3JIEMEHTa, XUMHUecKast popMyiia, ypaBHEHUE XUMHUUYECKOM
peakiMu — MPU PEHICHUH Yy4eOHBIX IMO3HABATENBHBIX W MPAKTUUYECKUX 3a/1ad, MPUMEHSATh HAa3BaHHBIE MOJCIIbHbBIC
MIPE/ICTABIICHUS JIJIS1 BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3YYAEMBbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIaJIeTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEAM W 33JaYd  HMCCIICJOBAHMS, WCIOJIB30BaTh IOCTABJIEHHBIE M  CaMOCTOSTEIHHO
chOpMyIMPOBAHHBIE BOIMPOCHI B KaueCTBE HMHCTPYMEHTA TO3HAHWS W OCHOBBI IS (DOPMHUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABIILHOCTH BBICKA3BIBAEMBIX CYXKICHHUIA;

BJaJIeTh HABBIKAMU CaMOCTOATEIBHOTO IUIAHUPOBAHUS W TPOBENCHUS YUYCHUYECKUX DKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONI0aTh 3a XOJOM IHIPOIEcCca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTar,
dbopMynupoBath 00OOIIEHUS U BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJbTAaTOB HCCIIEIOBaHUS, COCTaBISATH
000CHOBaHHBIN OTYET O IPOJIETAHHOM paboTe;

pUOOpETaTh OMBIT YUYEHUUYECKOW HCCIEAOBATEIBCKOM M MPOEKTHOM AESTeTbHOCTH, MPOSBISATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEUICHMsI MPAKTUYECKUX 3a]a4, TPUMEHEHHUIO PA3IMYHBIX METOOB



MTO3HAHUS.

3) padora ¢ uHpopmanmeii:

OpUEHTHPOBATbCS B PA3JIUYHBIX HCTOYHMKAX HH(pOpMauuu (HaydHO-NOMYJSIpHas JHUTEepaTypa XUMHUYECKOTO
COJiepKaHusl, CIIpaBOYHbIE MocoOust, pecypchl MHTepHETa), aHAIU3UpOBaTh MH(POPMALIMIO PA3INYHBIX BUJIOB U (HOopM
IPEICTaBICHUSA, KpUTHUECKH OILIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

(opMyIMpPOBATH 3alpPOCHl U NMPUMEHATH PANIUYHBIE METO/BI IIPU MOUCKE U O0TOOpE MHPOpMALUU, HEOOXOAUMOMN
U1 BBITIOJTHEHUS Y4€OHBIX 3aJa4 ONPEEIEHHOTO THUIIA;

IpUoOpeTaTh OMBIT HUCIOJIB30BAHUSA UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U Pa3IMYHbIX MOMCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hopMy mpezacTaBiieHuss nHPopMaruu (cxeMbl, TpaduKu, TUArpaMMBI,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KayeCTBE CPENCTBA MpH padoTe ¢ XUMHYECKOW HH(pOpMAaIUeil: NpUMEHSThH
MEXIpeAMETHbIE ((PU3HUECKUE U MaTEMaTHUYECKUE) 3HAKH U CUMBOJIbI, (POpMYJIbI, a00OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HAT'TIITHOCTH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI B X0JI€ IMaIoTa W/UIN AUCKYCCHUU, BBICKA3bIBATh UJIEH,
(hopMyIHpOBaTh CBOU MPEIOKEHUSI OTHOCUTEJIBHO BBIMOJHEHUS TIPEIJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C IIPE3CHTALMENd PE3yJIbTAaTOB II03HABATEIILHOU ACATEIIBHOCTH, IOJIYYEHHBIX CaMOCTOSATEIBHO WIH
COBMECTHO CO CBEPCTHUKAMU IIPH BBHIOJIHEHUU XUMHUYECKOTO IKCIIEPUMEHTA, IPAKTUUECKON pabOoThI IO UCCIIEI0BAHUIO
CBOMCTB H3y4aeMbIX BEIIECTB, peal3allud Y4yeOHOro NpoekTa, U (OPMYIUpPOBaTh BBIBOJABI [0 pe3ylbTaTaM
MPOBEAEHHBIX HCCIEAOBAHUMN MYTEM COTIIACOBAHUS MO3UILIMIA B X01€ 00CYX)ACHUSI 1 00OMEHAa MHEHHSIMH.

PeryisiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATh CBOIO TMO3HABATENBHYIO NEATEILHOCTh, OMpEAess e€ Ienu H
3a/lauyd, KOHTPOJUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpPEJIaraéMblii alrOPUTM JEHCTBUN TPHU
BBITIOJITHEHUH YUEOHBIX U MCCIIEIOBATEIBCKUX 3a/1a4, BHIOUpaTh Hanbosee 3PPEeKTUBHBINA CIIOCO0 UX PEIICHUS C y4ETOM
MOJTYYCHUST HOBBIX 3HAHHUI O BEMIECTBAX M XUMUUYECKUX PEAKITUSX;



OCYILIECTBJISATh CAMOKOHTPOJIb AEATEIBHOCTH HAa OCHOBE CaMOAaHaJIn3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIEC pe3yabTaThl OCBOCHUS IPOTPAMMBI 110 XUMHUHU Ha YTIIyOJIEHHOM YPOBHE Ha YPOBHE CPEHEr0 OOIIEro
o0pa3oBaHMs BKIIIOUYAIOT crienuduyeckue g ydeOHoro mpenMera «XUMHUsS» HaydHbIE 3HAHHS, YMEHHUS U CIOCOObI
JACUCTBUI MO OCBOCHHIO, MHTEPIIPETALMU U MPeoOpa30BaHUIO 3HAHWN, BHJbI ACATEIBHOCTU IO MOJYYEHHUIO HOBOTO
3HaHWSA M TPUMEHEHHUIO 3HAHUW B PA3NUYHBIX YUYEOHBIX CHUTYyallMiX, @ TaKKe€ B PEAbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XUMHEN. B mporpaMme 1o XMMUM NpeIMETHBIE Pe3yIbTaThl IPEACTABIEHBI 10 TOJaM U3YUCHHUS.

10 KJIACC

[IpeameTHbIE pE3yNbTaTHl OCBOCHUS Kypca «Opranudeckast XUMHs OTPAKarOT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE€ M 3HAUEHUH OPTraHUYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ posiu B 00€CIeYeHNU YCTOMYMBOIO PAa3BUTHUS YEJIOBEUYECTBA B PEUICHUH MTPOOJIEM SKOJIOTUYECKOM, SHEPreTUUECKON 1
NUIIEBONH 0€30MacCHOCTH, B Pa3BUTHM MEIULIMHBI, CO3/JaHUU HOBBIX MaTEpHaiOB, HOBBIX HCTOYHHKOB SHEPTUH, B
00€eCneUYeHNN PalMOHAIILHOTO MPUPOAONOIB30BaHusA, B POPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyJIbTYphl YEJIOBEKa,
a TaKKe FKOJIOTMUECKU 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpPAas BKIIOYAET: OCHOBOIIOJIATAIOLIUE IOHATUA — XUMHUYECKUU
AJIEMEHT, aToOM, SAPO U IJIEKTpPOHHas 00O0JOoYKa aToma, S-, p-, d-aTOMHbBIE OpOMUTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMSI aToMa, TMOpuau3alusi aTOMHBIX OpOUTalied, MOH, MOJEKYJa, BaJEHTHOCTb, 3JEKTPOOTPHULATEILHOCTD,
CTENEHb OKHUCJIEHHUS, XHMHYECKas CBs3b, MOJb, MOJSIpHAs Macca, MOJIAPHBIA O0BEM, YIVIEPOAHBIA CKEJIET,
(yHKUMOHAIbHAS TpyNNa, paauKall, CTPYKTYpHble (opMyibl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), U30MEPUs
CTPYKTypHasi M TNPOCTpPAaHCTBEHHas (reoMeTpuyecKas, ONTHYEcKas), M30MEpPbl, FOMOJIOTHYECKUH psijl, TOMOJOTH,
YIJIEBOJOPOABI, KACIOPOI- U a30TCOAEPIKAINE OPTaHUYECKUE COCIUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COECIMHEHUs; TEOPUH, 3aKOHbI (nmepuoanyeckuil 3akoH [[. M. MenneneeBa, Teopust CTpPOCHHS
oprannueckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHMs] MAacChl BELIECTB, 3aKOH COXPAHEHHsI W ITPEBPAILCHUS
SHEPIruU MpU XUMHUYECKUX PEaKUHUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUA,
JeXalye B OCHOBE IIOHMMAaHUs NPUYMHHOCTU U CUCTEMHOCTH XMMHWYECKHUX SIBJICHWM; IPEICTABICHUSA O MEXaHU3Max
XUMHYECKUX PEAKIUM, TEPMOAUHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSX UX IIPOTEKAHMS, O B3aUMHOM BIIMSHUU
aTOMOB W TPyHONI aTOMOB B MoOJieKylaX (MHAYKTHBHBIM W Me3oMepHbIM dhdexTsi, opuentantel | u Il poma);
(bakToNOrMYecKUe CBEIEHUS O CBOMCTBaX, COCTaBe, NOJYYEHMHM U OE30MacHOM HCIIOJIb30BAHUM Ba)KHEUIIMX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON AESITENbHOCTH YEJIOBEKa, OOUIMX HAYyYHBIX MPUHLHUIIAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBAa METaHOJIa, epepadoTku HeTH);

c(OPMHUPOBAHHOCTh YMEHUM: BBIABISITH XApAKTEPHbIE MPU3HAKU TOHSITHH, YCTaHABIMBATh HMX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHS IPU ONMUCAHUU COCTaBA, CTPOEHUS U CBOMCTB OPTAHUYECKUX COEAUHEHHUI;



c(hOpMUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTABJEHUS MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJI OpraHNYECKHUX BEIIECTB;

COCTABJISITh YPaBHEHUs XUMUYECKHX PEAKLUUN U PACKPBIBATH UX CYIIHOCTb: OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPENCTBOM COCTaBJIEHMsI JJEKTPOHHOrO OalaHca 3THX peaklUMid, peakiuil HOHHOro OOMEHa IyTEM
COCTABJICHMSI MX ITOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHECHHUI;

U3TOTABIMBATh MOJEIM MOJIEKYJ OpPraHMYeCKMX BELIECTB JUId WUIIOCTPALUA HUX XUMHUYECKOTO H
IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUH: YCTaHABINBATh MPUHAAJICKHOCTh U3YUEHHBIX OPraHMYECKHX BEUIECTB 110 UX COCTABY
U CTPOCHHUIO K ONpPEAeAEHHOMY KIIAcCy/TpYIINe COSANHEHU, 1aBaTh UM HAa3BaHMS MO CUCTEMATUYECKOW HOMEHKIIATYype
(IUPAC) u npuBOIuTh TpUBHAIbHBIE HA3BAHMS ISl OTAENBbHBIX IMPEICTABUTEICH OPraHMYECKUX BEUIECTB (ITHIIEH,
AlETUJIEH, TOJIyOJI, MIMIEPUH, 3THJIECHIJIMKOJIb, (PEHOJI, (POpMaIbIAETH]I, ALETABIEIH/, alleTOH, MypaBbHHAs KUCIOTA,
YKCYCHAasi KHCJIOTa, CTEApUHOBAs, OJICMHOBAsI, MAJIbMUTHHOBASI KUCJIOTHI, IJIUIUH, AJJAaHUH, MaJlbT03a, (PPYKTO3a, aHWIIHUH,
JTUBUHUJI, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUJ XUMUYECKON CBSI3U B OPraHUYECKUX COCIUHEHUSX (KOBaJE€HTHas U
MOHHAs CBSI3b, G- U M-CBSA3b, BOJOPO/IHAS CBSA3b);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJO0KEHHUSI TEOPUN CTPOCHUsI OopraHudeckux BemecTs A. M. bytneposa
11 00BSCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA TUITUYHBIX
IIPEACTABUTENIEN PA3JIUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB: AJKaHOB, LHKJIOAJIKAHOB, AJIKCHOB, aJKAaJMECHOB,
JIKUHOB, apOMaTHYECKUX YIJIEBOJOPOJOB, COUPTOB, ajbJAECTUAOB, KETOHOB, KAPOOHOBBIX KUCIOT, MPOCTHIX U CIOKHBIX
3(UpOB, KUPOB, HUTPOCOCAUHEHU U AMHHOB, aMHHOKHCIIOT, OE€JKOB, YIJIEBOJOB (MOHO-, M- W TOJHCAXapUIOB),
WJUTIOCTPUPOBATh TE€HETUYECKYH0 CBA3b MEXKJIYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHUX PEaKUUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS MOATBEPKIATh HAa KOHKPETHBIX MNPHUMEpPax XapakTep 3aBUCHUMOCTU PEaKIIMOHHON
CIIOCOOHOCTH OPTaHMYECKUX COEAMHEHUHN OT KPATHOCTU U TUIA KOBAJIEHTHOM CBS3M (G- U T-CBSI3U), B3AMMHOTO BIIMSHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh MCTOYHUKHU YTJIEBOJOPOAHOTO CHIpbs (He(Th, MPUPOAHBIN Ta3,
yToJib), CIIOCOOBI €ro NMepepaboTKH U MPaKTHUYECKOe MPUMEHEHHUE MPOAYKTOB IepepaboTKy;

c(OPMUPOBAHHOCTH BJAJICHUS CHCTEMOM 3HAHUN O €CTECTBEHHO-HAyYHBIX METOJax IMO3HAHUS — HaOJOJICHUH,
M3MEPEHHUH, MOACIIUPOBAHUH, IKCIIEPUMEHTE (PEaTbHOM M MBICIIEHHOM) U YMEHUS IPUMEHATH 3TU 3HAHUS,

c(OPMUPOBAHHOCTh YMEHUSI IPUMEHITh OCHOBHBIE ONEPALMU MBICIUTENBHON AESITEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHHE, O0OOIIeHHE, CUCTEeMAaTHU3allhIO0, BBISBIECHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3ed — ISl M3y4YEHUsS] CBOWCTB
BEILIECTB U XUMUYECKUX PEAKLINN;



c(OPMUPOBAHHOCTh YMEHH: BBISBISATH B3aUMOCBSI3b XMMHUYECKUX 3HAHMNA C MOHATHUSAMHU U TPEICTaBICHUSIMU
JIPYIUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JUIsl 00Jie€ OCO3HAHHOIO MOHMMAHHUS CYIIHOCTH MaTEPHAIbHOIO €QUHCTBA
MHpA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHHSA MO OPraHWYECKOM XMMMH JJisi OOBSICHEHUS M IPOTHO3UPOBAHMSI SIBJICHMIA,
UMEIOUINX €CTECTBEHHO-HAYUHYIO IPUPOAY;

c(OPMUPOBAHHOCTh YMEHHUI: NPOBOAUTH PACUETHI MO XUMHUUECKMM (QoOpMyjaM M YPaBHEHMSIM XUMHUYECKHX
peakuuil ¢ MCIONb30BaHUEM (U3NUYECKUX BEIMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PacuéThl 10 HAXOXKJIECHUIO XMMHUYECKOH (OpMyJibl BEIIECTBA MO HU3BECTHBIM
MacCCOBBIM JIOJISIM XUMHUYECKHUX AJIEMEHTOB, IPOTYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

chOpPMUPOBAHHOCTh YMEHUH: NPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATh C TMO3UIHUN IKOJIOTUYECKOM
0€30MacHOCTH TOCIEeACTBUA OBITOBOM W TNPOM3BOJICTBEHHOM MAESITENPHOCTH YEIOBEKa, CBS3aHHON C MepepabdoTKOM
BEILIECTB, MCIOJIb30BATh MOJYYEHHbIE 3HAHUS JJIsl IPUHATHS TPAMOTHBIX PEIIEHUI MPOOJIEM B CUTYALMSIX, CBI3AHHBIX C
XUMHUEH;

c(hOPMHUPOBAHHOCTh YMEHUI: CAMOCTOSATEIBHO TJIAHUPOBATH U TPOBOJUTH XUMUYECKHUM IKCIIEPUMEHT (ITOJIyUeHHE
U W3y4YEHUE CBOMCTB OPraHUYECKHX BEILECTB, KAYECTBEHHBIE pEAKIMU YIJIEBOJAOPOJOB pPAa3IUYHbIX KJIACCOB U
KHCIIOPOJACOAEPKAIIUX OPraHWYECKUX BEIIECTB, PEUICHUE HKCIIEPUMEHTANBHBIX 337ad4 [0 paclO3HABAHUIO
OpPraHMYECKUX BEUIECTB) C COONIOJICHHEM TMpaBWi O€30MacHOro oOpallleHuss € BEIIECTBAMU M JIaDOpaTOPHBIM
o0opynoBaHueM, GopMyIHpoOBaTh LIETb UCCIEIOBAHUS, [IPEICTABIATh B PA3IMUHON (OpME pe3ynbTaThl SKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLEHUBATH UX JTOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOIoAaTh MpaBuiia SKOJIOTMUYECKU 11eJIeCO00pa3HOro MOBEACHUSI B ObITY U TPYIOBOM AESITEIBHOCTH B LEISIX
COXPaHEHUS CBOETO 3/10POBbsl, OKPYKAIOLIEN IPUPOAHON CPENIBI U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCUYECKOIO JCHCTBUS HA >KUBBIE OPraHW3Mbl ONPENEIEHHBIX OPraHUYECKUX BEIIECTB,
nmoHuMasi cmuich nmokaszarens [1JIK;

aHAJIM3UPOBATh LEIECO00Pa3HOCTh MPUMEHEHHSI OPraHUYECKUX BELIECTB B IMPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATH LEJICHAIIPABICHHBIA MOUCK XUMUYECKOM MH(OPMAIUU B Pa3IUUYHBIX
MCTOYHMKAX (Hay4yHass M y4yeOHO-Hay4yHas JUTeparypa, CpeAcTBa MaccoBoll uHpopmanuu, MHTEpHET U Apyrue),
KPUTHYECKH aHAIM3UPOBATh XUMHUECKYI0 HH(pOpMAIMIO, NepepadarbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBHU C
MOCTaBJIEHHOW yueOHO! 3ajauei.

11 KITACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «OO01as 1 HeopraHu4ecKasi XuMus» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEICTaBICHUI: O MaTEepUaTbHOM EIMHCTBE MHUpPA, 3aKOHOMEPHOCTSX M IMO3HABAEMOCTHU
SBJIGHUH MIPUPOJIbI, O MECTE U 3HAUECHUU XUMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ poJId B 00ECIICUeHNH YCTONYHBOTO
pa3BUTHUS, B PEUICHUH MPOOJIEM HKOJIOTUYECKOM, SJHEPTeTUYECKON U MUILEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI,



CO3/IaHMU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHHMKOB SHEPTUHU, B 00ECHEUYCHUN PAIMOHAIBHOTO MPUPOOIOIb30BAHUS, B
(GbopMUPOBaHUK MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YEJIOBEKA, a TAK)KE SKOJOTHUECKH 0OOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM CpELE;

BJIQJICHUE CHUCTEMOW XMUMHUYECKUX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATAIONIME MOHATUS — XUMHYECKHN
AJIIEMEHT, aToM, AP0 aTroMa, M30TOMbl, AJIEKTPOHHAs 000JiouKa aToma, S-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHUSI ~aToma, THOpUAM3alus aTOMHBIX  OpOWTaleld, WOH, MOJIeKyja, BaJIEHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCICHUS, XWMHUYECKass CBA3b (KOBAJCHTHAsl, WOHHAs, MeTaJNTHYecKas,
BOJOPOJIHAs), KpUCTaJUIMUecKas pemeérka, XUMHUYecKash peaklus, pacTBOpP, OJICKTPOJUTHI, HEIIECKTPOIHUTHI,
ANEKTPOJIMTUYECKAST TUCCOLMALUS, CTEIEHb IUCCOLMALMU, BOJOPOAHBIA IOKA3aTellb, OKUCIHUTENb, BOCCTAHOBUTEID,
TEII0BOM 3((HEKT XMMUUECKON peakiuu, CKOPOCTh XUMUYECKOU peaKIni, XUMUIECKOE PaBHOBECHE; TEOPUU U 3aKOHBI
(Teopust AIAEKTPOIUTUUYECKON JuccolManvM, nepuoauyeckuii 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHS MAacCChI
BEILIECTB, 3aKOH COXPAHEHWS W NPEBPALICHUS DHEPIMM IPU XUMHUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JIEUCTBYIOLIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHU S3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE TOHUMAHHS NPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SBJICHUMN; COBPEMEHHBIE NIPEACTABIEHUS O
CTPOCHMH BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX; IIPEACTABICHUs O MEXaHU3Max
XUMHAYECKUX PEAKLUN, TEPMOAUHAMMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX HX IPOTEKAHHUS, O XUMHUYECKOM
paBHOBECHM, PACTBOPAX M AUCIEPCHBIX CHUCTEMaX; (PAKTOJIOTMYECKHE CBEJCHHUS O CBOWCTBAX, COCTaBE, MOJYYEHUU U
0€30MacCHOM HCI0JIb30BAHNN BaKHEUIIINX HEOPTaHWYECKUX BEUIECTB B OBITY M NMPAKTUYECKOM JESATENIbHOCTH YEJIOBEKA,
OOLIMX HAYYHBIX MPUHIUIIAX XUMHUECKOTO IPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHUH: BBISBJIATh XapaKTEpHbIE NPU3HAKU MOHSTHUN, yCTaHAaBIMBAaTh HX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHATHS P OIMCAHUN HEOPTaHUYECKUX BEILECTB U UX NPEBPALLCHUM;

c(OPMUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMHYECKYI0 CUMBOJMKY JII COCTaBieHUs (POpPMyJ BEIIECTB H
YpaBHEHUH XMMHUYECKHX peakiuil, cucreMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHS OIPEACNATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKUX JJIEMEHTOB B
COEIMHEHUSIX, BUJI XMMUYECKON CBS3M (KOBAJICHTHAsl, MOHHAsA, METaJUIMYeCcKasi, BOJAOPOHAs), TUI KPUCTAILTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBHCHUMOCTh CBOMCTB BEIIECTB OT BHAAa XUMHYECKOW CBA3M M THIIA
KPUCTAJUTMYECKON PEMIETKH, OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOW CBSI3U;

c(OpPMUPOBAHHOCTh YMEHHUM: KJIacCHU(PUIMPOBATh: HEOPraHMYECKHE BEIIECTBA MO HMX COCTaBy, XUMHUYECKHE
peakiuu MO Pa3IMYHBIM NpHU3HAKaM (YUCIY M COCTaBy pearupyrolluX BEIIECTB, TEIJIOBOMY 3(dexTy peaxuuw,
W3MEHEHHUIO CTENEHEH OKUCICHMsSI 3JIEMEHTOB, OOpPAaTHMOCTH, YYAacTHUIO KaTajiu3aTopa W JpYrHe); CaMOCTOATEIbHO
BbIOMpATh OCHOBAHMS U KPUTEPHUHU JUISI KJTaCCU(UKALIMY N3YYa€MbIX BEIIECTB M XUMUUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI nepuoandeckoro 3akona J[. . MenaeneeBa u 7eMOHCTpUPOBATh



€ro CHCTEMAaTU3HPYIOIIYIO, OOBSICHUTETbHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh INEKTPOHHOE CTPOCHHE aTOMOB U MOHOB XMMHUYECKUX 3JIEMEHTOB
nepBoro—4eTBéproro nepuonoB llepuognueckon cucremsl .M. MenneneeBa, UCNONb3ysl MOHATUA «IHEPTETUYECKUE
YPOBHUY, «IHEPTeTHUECKHE MOyPOBHU», «S-, P-, d-aTOMHBIE OpOUTAIN», KOCHOBHOE U BO30YKIAEHHOE YHEPTETHYCCKHE
COCTOSIHUSI aTOMay; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMMYECKUX JJEMEHTOB M MX COECIUHEHHH 110
nepuogaMm u rpynmnam [lepuoanueckoit cucremsl 1. MI. Menneneesa, BAICHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha
OCHOBE CTPOEHMSI UX JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (ONMUCHIBaTh) OOIINE XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHbIX
KJIACCOB, MOJATBEPKIATh CYLIECTBOBAHWE I'€HETHYECKOM CBA3M MEKIYy HEOPTaHWYECKMMH BELIECTBAMHM C MOMOIIBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTH: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTABJICHHSI 3JIEKTPOHHOIO OallaHCca ATUX PEAKUUN; peakuuid HOHHOrO OOMEHa MYTEM COCTABJIEHHUS HMX MOJHBIX U
COKpAIlEHHBIX MOHHBIX ypaBHEHW; peakuil TIUApOoJu3a; peakuuid KOoMIUIeKcooOpa3oBaHus (Ha mpumMepe
TUIPOKCOKOMITJIEKCOB LIMHKA U AJTFOMUHMUS);

c(OPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAaHUS XUMHUYECKMX peakUuid c Y4ETOM HX
JHEPreTUYECKUX XaPAKTEPUCTUK, XAPAKTEP U3MEHEHUS CKOPOCTU XUMUYECKON PEaKLUU B 3aBUCUMOCTH OT Pa3JIMYHbIX
(bakTOpOB, a TAKXKE XapaKTep CMEILEHUS XMMUYECKOTO paBHOBECHS O] BIUSHUEM BHEIIHUX BO3/AeHcTBUM (mpuHIun Jle
[Ilarense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XUMHUYECKHE pEaKlMH, JEKallle B OCHOBE IPOMBIIIJIEHHOTO
MOJIyYEHHUsI CEPHOW KHUCIIOThI, aMMHaKa, OOIME Hay4YHble MPUHLMIIBI XUMHUYECKUX IPOU3BOJCTB; LIE€IECO00Pa3HOCTD
IIPUMEHEHUS HEOPTaHUYECKUX BEILIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHUS PUCK-T10/1b34;

c(OPMUPOBAHHOCTh BJIAJACHUS CUCTEMOM 3HAHUKM O METOJaX HAYYHOrO T[O3HAHUS SIBICHUW NPUPOABI —
HaOII0IcHUE, U3MEPEHUE, MOJIETMPOBAHUE, SKCIEPUMEHT (peabHbId U MBICJIEHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, YMEHHUS MPUMEHATh 3TU 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIEAOBAHUM BELIECTB U JJISI OOBSICHEHUS
XUMHYECKUX SIBJIICHUN, UMEIOIINX MECTO B PUPOJE, PAKTUYECKON EATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHON KU3HU;

c(hOPMUPOBAHHOCTh YMEHUS BBIABISTH B3aMMOCBSI3b XMUMHUYECKMX 3HAHUW C TOHATUAMHM M TPEICTaBICHUSAMHU
JIPYTUX €CTECTBEHHO-HAYYHbBIX MPEIMETOB AJi 00Jiee 0CO3HAHHOTO MOHUMAaHUS MaTEPUAIBHOTO €JUHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOAMTH PAcu€Thl: C HCIOJIb30BAaHUEM IOHATUH «MaccoBas JOJsi BeUIeCTBa B
pacTBOpe» M «MOJSIpHAs KOHILIEHTPALMS»; MAacChl BELIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM OOBEMY OJHOTO M3 YUYaCTBYIOIIMX B pPEAKIUH BEIIECTB; TEIUIOBOTO 3(deKTa peakiuu; 3HAuYCeHHUs
BOJIOPOJTHOTO TOKAa3aTelisi pacTBOPOB KUCIOT M IIEIOYEeH C M3BECTHOM CTENEHbI0 AMCCOIMAIMM; Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIU OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJE PACTBOpA C ONPEAEIEHHON
MaccoOBOM J0JIeil pacCTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH); JOJH BBIXOJA MPOIYKTa PEaKINH;
O0OBEMHBIX OTHOILLIEHUH Ira30B;



cOPMUPOBAHHOCTh YMEHUW: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHH HKCIEPUMEHT
(mpoBeeHHE peakUil HOHHOTO OOMEHa, TOATBEPkKACHHE KAaueCTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIECTB,
OIIpE/IENICHUE CPEbl PAaCTBOPOB BEIIECTB C MOMOLIbI0 MHIWKATOPOB, M3yYEHUE BIIMSHUSA PANIMYHBIX (DPAKTOPOB Ha
CKOPOCTb XMMHUYECKOW PEAKIMH, PEIICHUE SKCHEPUMEHTANbHBIX 3a1ad 1no Temam «Mertame»y U «Hemeramns») c
coOIoIcHUEM TpaBWl 0€30IaCHOr0 OOpallleHHs C BEIEeCTBaMU U J1a00paTOpHBIM 00OpynOBaHUEM, (POPMYIHUPOBATH
LIeJIb MCCIIE0BaHuUs, IPENCTABIATh B Pa3IMUHON (opMe pe3ysibTaThl SKCIEPUMEHTA, aHAJIM3UPOBAaTh U OLIEHWBATH UX
JOCTOBEPHOCTb;

c()OPMUPOBAHHOCTh YMEHMH: CcOOJMIOAAaTh NpaBWIa IOJIb30BAHUS XUMHUYECKOW MOCYIOH U J1abopaTOPHBIM
o0opy/noBaHuEM, OOpalIeHUs] C BEIIECTBAMHU B COOTBETCTBHH C HHCTPYKLIMSIMH II0 BBIIIOJHEHHUIO Ja00OpaTOPHBIX
XUMUYECKUX OIBITOB, IKOJOTMYECKH LEIECOOOPa3HOTO IMOBEAECHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEIAX
COXpaHEHUSI CBOETO 3/10POBBS, OKPYKAOIIEH MPUPOIHOIN Cpeabl U JOCTHXKEHHS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH
OMACHOCTh TOKCUYECKOTO JICHCTBUS HA KUBBIE OPraHU3MBbI ONPEACIIEHHBIX HEOPraHUYECKUX BEUIECTB, IOHUMAsI CMBICI
nokazarens [TJIK;

c(hOpMHUPOBAHHOCTh YMEHUI: OCYLIECTBIIAThH LEJIEHANPABICHHBIA MOUCK XUMUYECKON MH(MOPMAIMK B Pa3IHMYHbIX
UCTOYHUKAX (HaydyHas W y4yeOHO-Hay4yHas JIUTEparypa, CpeAcTBa MaccoBod HH(popmanuu, MHTepHEeT U apyrue),
KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYIO HH(POpMAIUIO, NepepadaTbiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBHU C
MOCTaBJICHHON y4eOHOM 3aaueil.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoandecTBO 4acoB
KounTtpoabHbie IpakTHyeckune
padoThI padoThI

Ne HaumenoBanue pa3jaeiio
/I ¥ TeM NPOrpamMmsl Bcero

JyekTpoHHbIE (HU(PPOBBIE)
o0pa3oBaTe/bHbIE PECypPChl

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHHM4eCKOM XUMHH
[Ipenmer oprannyeckoi
xuMuu. Teopus CTpoeHUs

1.1 . 8 0 0 http://school-collection.edu.ru
OpPTaHUYECKUX COSAMHEHUN
A. M. byrneposa
Hroro mo pazneny 8
Pa3nen 2. YraeBonopoabt
IT
2.1 PECIILHHE YIICR0AOPOAR 5 0 0 http://school-collection.edu.ru

— aJIKaHbl, HUKJIOAJIKaHbI
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2.2

2.3

2.4

2.5

Henpenenbubie
YTJIEBOJOPOAbL: AJIKEHBI,
AJIKaJIUEHbI, ATKUHBI
Apomarnyeckue
YTIIEBOJOPOABI (ApEHbI)
[TpupoaHbIe HCTOUHUKH
YIJIEBOIOPOAOB U UX
nepepadoTka
["anoreHnpou3BoIHbIC
YIJI€BOIOPOOB

Hroro no pazneny

14

4

35

Pa3nen 3. Kuciioponconep:kaiue opranHudeckue coeJuHEHHsI

3.1

3.2

3.3

Cnuptsl. ®enon
KapOonunbHbIe

COCAMHCHUA . aJIbJACTUAbI U

keToHbl. KapOoHOBbBIE

KUCTOTHI. ClI0KHBIE YQUPHI.

Kupsl
YrieBonl

Hroro no pazneny

11

21

9
41

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHus

41

AMUHBI. AMUHOKHCIIOTBHI.

benku

Hroro no pazneny

12

12

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIMHECHUS

5.1

BBICOKOMOJIeKy.HSIpHBIC
COCOAMHCHUSA

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME

6

6

102

0
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11 KITACC

HaunumenoBanue
Ne

pa3aesioB M TeM
n/n

MPOrpaMMbI

KoanuecTBO 4acoB

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

Crtpoenue aToma.

[Tepuoanueckuit

3aKOH U

11 IIepnonnueckas

' cucTeMa

XUMHYECKUX

anemenToB 1. U.

Menneneesa

Crpoenue

12 BEIIIECTBA.
MHuoroob6pasue
BEILIECTB
XuMHYecKue

1.3
peakiuu

Hroro no pazneny

Pa3nes 2. Heoprannyeckasi XuMust

2.1 Hemeramnl
2.2 MeTtanisl

Hroro no paszneny

Pa3zpen 3. XumMus u :Ku3Hb
MeToabI mO3HAHUS
3.1 B XUMUH. XUMHUSI U
’KU3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I1O
[NPOTPAMME

Beero KonTtpoabHubie
padoThI
9 0
11 1
19 1
39
31 1
23 1
54
9 0
9
102 4

IIpakTH4eckue
padoThI

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/ibHbIE PECYPCHI
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
T Konrpo IIpaktn Jlara uudposbie
ema ypora Bcero JbHbIE  YeCKHe  H3y4YeHHud o0pa3oBaTe/bHbIE
padoTrbl  padoThI pecypcbl

[Ipeamer u 3HaueHue

OpPraHUYEeCKON XUMUH )
P ’ http://school-collection.edu.

MPEJCTaBICHUE O 1 0 0 04.09.2023 "
MHOT000pa3uy OPraHnIeCKUX o
COCTUHEHUN

DNEeKTPOHHOE CTPOSHHE aTOMa

nepoa (OCHOBHOE U .
yrIep ( http://school-collection.edu.

BO30YKIEHHOE COCTOSTHUS). 1 0 0 06.09.2023 "
BanenTHbIC BO3MOXXHOCTH o
aToma yriepojaa

XumMmu4deckas CBSI3b B

OpFaHI/I‘IGCKI/IX COCOUHCHUAX. )
http://school-collection.edu.

MexaHu3MBI 00pa30BaHUS 1 0 0 08.09.2023
KOBAJICHTHOH CBSI3H, CITOCOOBI

paspsbiBa cBs3ei

Teopwust cTpoeHus

ru

http://school-collection.edu.

OpraHUYEeCKUX COCIMHEHUN A. 1 0 0 11.09.2023 "
M. Bytneposa B
Buasl nzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHASI.

1 0 0 13.09.2023 http://school-collection.edu.
OneKTpoHHbIE AP PEKTH B ru

MOJIEKYJIaX OPTaHUYECKUX

COCIMHEHU I
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10

11

12

13

[IpencraBnenue o
KJaccu(uKauuu u
CHCTEMAaTHYeCKast
nomenkiarypa (IUPAC)
OpraHUYEeCKUX BELIECTB
Knaccudukamnms peakiuii B
OpPraHUYECKON XMMHUH
Cucremarusanus u
000011IeHNE 3HAHHUH 110 TEME
AnKaHBI: TOMOJIOTHYSCKHI
psia, obmast popmyia,
HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

dusnueckre 1 XUMUYECKHE
CBOMCTBA aJIKaHOB
Haxoxaenne ankaHoB B
npupoje. Criocoosl
MOJTy4YEHUS U IPUMEHEHNE
aJIKaHOB

[uxnoankansl: o01as
(dbopMyIa, HOMEHKIIaTypa U
H30MepHsi, 0COOEHHOCTH
CTPOEHHUS U XUMUYECKHUX
CBOWCTB, CITIOCOOBI TOTyUEHUS
Y IPUMEHEHNE

Pemenue pacu€THpIx 3a1a4 Ha
ONpEEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA 10 MACCOBBLIM
JIOJISIM aTOMOB 3JICMEHTOB,
BXOJSIINX B €0 COCTaB.
Cucremaru3anus u

15.09.2023

18.09.2023

20.09.2023

22.09.2023

25.09.2023

27.09.2023

29.09.2023

02.10.2023
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14

15

16

17

18

19

20

21

22

000011IeHIe 3HaHU 110 TeMe
AJIKEHBI: TOMOJIOTUUECKUI
psia, obmas popmyina,
HOMEHKJIaTypa, AJIEKTPOHHOE
Y MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL.
CrpyktypHas u
LAC-TPaHC-U30MEPHS AIIKEHOB
®usznyecKnue 1 XUMHYECKHE
cBOMCTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoOpl mostyueHust u
MIPUMEHEHHE AJTKECHOB
[IpaxTuueckas padora Ne 1 o
teme "llonydyenue sTuiieHa u
W3y4YEHUE ero CBOMCTB"
Pemenue pacy€THpixX 3a1a4 Ha
ONpeIeIIeHUE MOJIEKYIISIPHOM
(hopMyITBI OPraHUYECKOTO
BEIIIECTBA

ATKaJIUEHBI: COMPSIKEHHBIE,
M30JIUPOBAHHBIE,
KYMYJIHUPOBAHHBIE.
Oco6eHHOCTH HIIEKTPOHHOTO
CTPOEHUS

XHUMUYECKUE CBOKCTBA
CONPSHKEHHBIX INEHOB
CriocoOsl mostyueHus: u
MIPUMEHEHUE aJIKaIMCHOB
AJIKUHBI: TOMOJIOTUYECKHI
psn, obmas hopmyIa,
HOMEHKJIaTypa, AIEKTPOHHOE
U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,

03.10.2023

04.10.2023

06.10.2023

09.10.2023

11.10.2023

13.10.2023

16.10.2023

18.10.2023

20.10.2023
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23

24

25

26

27

28

29

30

31

32

33

34

(hu3uvecKue CBONCTBA
XHUMHUECKHE CBOMCTBA
AJIKMHOB

KauecTBenHsble peakuuy Ha
TPOUHYIO CBS3b

CriocoObl TTOTy4eHHS U
MIPUMEHCHUE aJTKUHOB
Pemenue 3amau: pacdérsl o
YpaBHEHUIO XUMHYECKOU
peakmuu

Cucremaruzanus u
0000111eHKE 3HAHUI 10 TEME
ApEHBL: TOMOJIOTUYECKUH P,
obmrast popmyna,
HOMEHKJIAaTypa. JIEeKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH30I1a U
TOJIyoJa, UX PU3NYECKUE
CBOICTBaA

XnuMH4yecKre CBOMCTBA
apEHOB: PEAKIIUU 3aMEIICHUS
XnuMH4yecKre CBOMCTBA
apeHOB: peaKuu
MIPUCOETUHEHUS], OKHCIICHHE
TOMOJIOTOB OEH30J1a
Oco0EHHOCTH XUMUYECKUX
CBOWCTB CTHUpOJIA

Pemenue pacu€THpIx 3a1a4 Ha
ONpEEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA

CriocoObI nostyueHust u
MIPUMEHEHUE apEHOB

I'enermueckas CBA3b MCXKIY

23.10.2023

25.10.2023

27.10.2023

07.11.2023

08.11.2023

10.11.2023

13.11.2023

15.11.2023

17.11.2023

20.11.2023

22.11.2023

24.11.2023
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35

36

37

38

39

40

41

42

43

44

Pa3IMYHBIMH KJ1accaMu
yIJI€BOJIOPOIOB

Pacuétel 1o ypaBHEHUAM
XMMHYECKUX PEAKIUH.
Cucremaruzanus u
000011IeHIe 3HaHU 110 TeMe
[Ipuponusiii ra3. [lomyTHbie
He(TsAHbIE ra3bl

KaMeHHbIi yroyib 1 IpOayKThI
€ro nepepadoTKu

Hed1b 1 ciocoOsI e€
nepepabotku. [Ipumenenue
IIPOJYKTOB IIEPEepadbOTKU
HepTH

I'enetnyeckas CBS3b MEKAY
Pa3IUYHBIMH KJaccaMu
yTIEBOJIOPOIOB
["anorenonpon3BoaHbIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; peaKINu
3aMEIIeHHS TaJloTeHa
JeiicTBue 1menouei Ha
raJIOreHIPOU3BOIHbIE.
B3aumoneicreue
JUTaJIOTEHAIKAaHOB C MarHueM
Y IIUHKOM

Cucremaruzanus u
000011eHIe 3HAHU 110
pazaeny "YrieBogopoasr"
KonTponbhas pabota no teme
"Yraesogopobr"
[IpenenbHble OAHOATOMHBIE
CHOUPTHL: TOMOJIOTHUECKUI
psa, obmas dpopmyna,

27.11.2023

29.11.2023

01.12.2023

04.12.2023

06.12.2023

08.12.2023

11.12.2023

13.12.2023

15.12.2023

18.12.2023
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46

47

48

49

50

51

52

53

54

CTPOEHHUE MOJIEKYII,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

XUMHYECKUE CBOMCTBA
IPEJENIbHBIX OHOATOMHBIX
CIIUPTOB

CriocoObl ostyyeHust u
IIPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

[Ipocteie 3¢upsr:
HOMEHKJIaTypa U U30Mepus,
0c00EHHOCTH (PU3HUECKUX U
XUMHUYECKHUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOJb U TIMLEPUH,
ux (puznyYecKre U XuMHUYECKue
CBOMCTBa

CriocoOsl mostyueHus u
MIPUMEHEHNE MHOTOaTOMHBIX
CIIUPTOB

DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢u3nyeckne CBONCTBA.
TokcuuHocTh (heHONA
XHUMHUUYECKHUE CBOMCTBA
¢benona

CrniocoOsl mostydeHus u
npuMeHeHue (heHosna
[IpakTuueckas padora Ne 2.
Pemenne
AKCIIEPUMEHTAJIBLHBIX 3a7a4
no teme "CrupThl U GpeHos!"
Cuctemaru3zanus u
0000111eHNE 3HAHUH 110 TeMe

20.12.2023

22.12.2023

25.12.2023

27.12.2023

29.12.2023

08.01.2024

10.01.2024

12.01.2024

15.01.2024

17.01.2024
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55

56

S7

58

59

60

61

62

63

AnbIerupl 1 KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHMIILHOM TPYTIIIHI;
TOMOJIOTHUECKHUE PSIbI,
obmrast popmya, U30MEpHs U
HOMEHKJIaTypa

AnbIerupl 1 KETOHBI:
¢bu3nyeckre CBONCTBA;
peaKy NpUCOCTUHEHNS
Peakuuu okucienus u
Ka4eCTBEHHBIC PEaKIIH
QJIBJICTUIOB M KETOHOB
Crnioco0bl nostyueHus
QJIBJICTU/IOB M KETOHOB
O/HOOCHOBHBIE IIPE/IeNIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHUS UX
MOJIEKYJI

N3omepust 1 HOMEHKIAaTypa
KapOOHOBBIX KHCIIOT, UX
(uznvecKue CBONCTBa
XHUMUYECKUE CBOKCTBA
IpeJeNbHBIX 0JJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT
Oco6eHHOCTH CBOMCTB
MYpaBbHUHOM KUCIIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHCIIOT

Oco0eHHOCTH CBOMCTB:
HETpeIeTIbHBIX U
apoMaTHYecKUX KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX
kuciaot. [IpencraBurenu

19.01.2024

22.01.2024

24.01.2024

26.01.2024

29.01.2024

31.01.2024

02.02.2024

05.02.2024

07.02.2024

http://school-collection.edu.

ru

http://school-collection.edu.

ru

http://school-collection.edu.

ru

http://school-collection.edu.

ru

http://school-collection.edu.

ru

http://school-collection.edu.

ru

http://school-collection.edu.

ru

http://school-collection.edu.

ru

http://school-collection.edu.

ru


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

64

65

66

67

68

69

70

71

72

BBICIIMX KapOOHOBBIX KHCIIOT
ITonsATHE O IPOU3BOIHBIX
KapOOHOBBIX KUCIOT
Crnioco0pl nostyueHus u
npUMeHeHHEe KapOOHOBBIX
KHCIIOT

CnoxxHbie 3(UpPHI:
TOMOJIOTHYECKUH Psijl, o0IIast
dbopmyna, uzomepus u
HOMEHKJIaTypa

OU3NYECKUE U XUMUYECKUE
CBOMCTBa 3(UPOB

Pemenne pacu€rHbix 3aa4:
[0 YPABHEHHUIO XUMHYECKON
peaxiuu, Ha omnpeesieHue
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
[IpakTuueckas pabora Ne 3.
Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4
o Teme "KapOoHoBsie
KUCIOThI. CloxHbIE Y3PUPHI"
XKupsl: ctpoeHue,
(bu3znuecKkrue 1 XUMUYECKHe
CBOMCTBa (TUAPOIH3)
Oco6eHHOCTH CBOMCTB
KHUPOB, COJEPKAIINUX OCTATKU
HETIPEeCTbHBIX YKUPHBIX
KUCH0T. JKupsl B Ipupoie
MBpb11a Kak COJIA BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Morolee aeicteue. [lonstue
0 CUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

09.02.2024

12.02.2024

14.02.2024

16.02.2024

19.02.2024

21.02.2024

23.02.2024

26.02.2024

28.02.2024
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73

74

75

76

77

78

79

80

81

82

83

['eneTnueckas cBs3b
YTJIEBOJAOPOAOB U
KHUCJIOPOJICOACPKALTUX
OpraHUYEeCKUX BELIECTB
Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEaKIU
Cucrematuzauus u
0000111eHIE 3HAHUH 10 TEME
OO0mas xapakTepucTHKa
YTJIEBOJIOB U KiaccuUKaIus
yII€BOJI0OB (MOHO-, TU- U
oJIMCaxapu/ibl)
Monocaxapuabl: pu3nyecKue
CBOIWCTBA U HaXOXICHUE B
pupoJie

[IpuMeneHue TIIIOKO3bI, €€
3HA4YEHHE B
KU3ZHEESATEIIbHOCTU
opraHusma

Hucaxapupl: caxapo3sa,
MaJIbTO3a U JIaKTO3a.
Haxoxnenue B mpupone u
MIPUMEHEHHE TUCaXapHIOB
[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKY, PU3NIECKUE
Y XMMUYECKHE CBOWCTBA,
MIPUMEHEHHE

[TonsiTre 06 NCKYCCTBEHHBIX
BOJIOKHAX

Pemenue pacueTHbIxX 3a/1a4 Ha
ONpeAesIeHUE JOJIH BbIX0O/1a
MPOJYKTa PEakluu OT
TEOPETUUECKH BO3MOKHOTO

CucreMaTusanus v

01.03.2024

04.03.2024

06.03.2024

07.03.2024

11.03.2024

13.03.2024

15.03.2024

18.03.2024

20.03.2024

22.03.2024

01.04.2024
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85

86

87

88

89

90

91

92

93

00001IeHre 3HAHUH 10
pazneny

KonrtponbHas pabora o Teme
"Kucnopoacoaepxkariue
OpraHu4ecKue coeanHeHus"
AMUHBIL: KJTaccupuKaIms,
CTPOCHHE MOJICKYJI, 001IIast
dhopmyna, uzomepus,
HOMEHKJIaTypa U (pu3nyueckue
CBOMCTBaA

XHUMHUYECKHE CBOMCTBA
anmn(aTHIecKuXx aMHHOB
AHWIVH: CTPOCHME AHWINHA,
0COOEHHOCTH XUMUYECKUX
CBOMCTB aHHMJIMHA

CrniocoOsl mostyueHus: u
MPUMEHEHHE aTu(aTHISCKUX
aMUHOB

AMMHOKHCIOTEL:
HOMEHKJIaTypa U U30MEepus,
¢u3nueckue cBoicTBa.
OtnenbHBIC IPEACTABUTETH
0-aMHUHOKHUCIIOT
XHMHUYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOTHYECKOE 3HAUCHHUE
amuHokuciiotr. CHHTE3 U
TUAPOJTN3 TIENITUIOB

benku xak npupoaHsie
TTOJTUMEPBI; CTPYKTYPBI
0eIKoB

XHWMHUYECKHE CBOMCTBA
OCIIKOB

A3zoTcoaepkalime

03.04.2024

05.04.2024

08.04.2024

10.04.2024

12.04.2024

15.04.2024

17.04.2024

19.04.2024

22.04.2024

24.04.2024

http://school-collection.edu.
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94

95

96

97

98

99

100

101

TeTEPOLMKINYECKUE
coenuHeHnus. HykiienHoBble

KHCJIOTBI: COCTaB, CTPOCHUC U

Ouosiornveckas poJb
[TpakTuyeckas padora Ne 4.
Pemenne
IKCIICPUMEHTAIIbHBIX 337124
1o Teme "A3oTcoaeprKaiine
OpraHN4YeCcKHUe COeTUHEHU"
[TpakTrueckas padota Ne 5.
Pemenue
AKCIEPUMEHTAIIbHBIX 33724
o teme "Pacro3naBanue
OpraHUYECKUX COCTUHECHHI"

KonTponbnas pabora no teme

"A3oTcoaepxaliue
OpraHUYeCKUE COeTUHEHUA"
OCHOBHBIE TTIOHSTHSA XUMHH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIBI X

CHUHTC3a —II0JIMMEPpHU3ala 1

MMOJTUKOHICH CAITH
IInmacTmaccel. YTunmuzamus u
nepepaboTKa MiacTuka
DnacToMepbl: HaTypaJbHbIN
CUHTETHYECKHUE KaYUyKHU.
Pe3una

BonoxHa: HatypanbHBIE,
HWCKYCCTBEHHBIE,
cunrerndeckue. [lonmumepsr
CIICMAJIFHOTO Ha3HAUYCHUS
[IpakTuyeckas pabora Ne 6.
Pemenue
AKCIEPUMEHTAIIbHBIX 33724

26.04.2024

04.05.2024

06.05.2024

08.05.2024

11.05.2024

13.05.2024

15.05.2024

17.05.2024
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no teme "Pacrio3zHaBanue
J1acTMacc 1 BOJIOKOH"
O06006111eHE U

cucreMarmnl3anus mn3 CHHOT'O A
v http://school-collection.edu.

102  wmarepuana o reme 1 0 0 20.05.2024
"BricokoMoneKysipHbIe
coenuHeHus"
OBILEE KOJIMYECTBO YACOB 102 3 6
[10 ITPOIT'PAMME
11 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KoHTpoJbHbIe IIpakTH4eckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 ATom. COCTaUlB aTOMHBIX S1EP. 1 0 0 04.09.2023 http://school-collection.ed
XuMu4yecKkui s3neMeHT. M30Tonsl u.ru
CrtpoeHue 371eKTPOHHBIX hito://school-collection.ed
2 000JI04EK aTOMOB, KBAHTOBLIE 1 0 0 06.09.2023 U rE. SCNOOL-COTection.c
qmca T
3 Knaccugukanus Xumuaeckux 1 0 0 08.09.2023 http://school-collection.ed
AJIEMEHTOB (S-, p-, d-, f-3IeMeHTHI) u.ru
4 Pacnipenenenue anekTpoHOB 110 1 0 0 11.09.2023 http://school-collection.ed
aTOMHBIM OpOUTaIsIM u.ru
DneKTpOHHbIE KOH(UTYpaIuu _ .
5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1 0 0 13.09.2023 Et:s.//school—colIectlon.ed
BO30Y)KIEHHOM COCTOSTHUH T
6 DneKTpOHHBIE KOHPUTYpaITUN 1 0 0 15.09.2023 http://school-collection.ed
HOHOB. DJIEKTPOOTPULIATENBHOCTD u.ru
[Iepuonnueckuii 3aKOH U
I1 : - ion.
7 €pUOANYECKAS] CUCTEMA 1 0 0 18.09.2023 http://school-collection.ed

XUMHYECKHUX deMeHTOB /JI. .
MeHpenaeeBa, CBSI3b C

u.ru
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10

11

12

13

14

15

16

COBPEMEHHOM TEOpHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX JIEMEHTOB
1 00pa3yeMbIX UMHU IIPOCTHIX U
CJIOKHBIX BEIIECTB 10 IpynnaM 1
epuoiam

Cucremaruzanus 1 00001ene
3HaHUH MO TeMe

Bunn xumMrueckou CBA3H.
MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOH CBs13U. Bogoponnas
CBA3b. MeXXMOJIEKYIIsIpHBIE
B3aUMOJICVCTBHUS

BaneHTHOCTB U BaJ€HTHBIE
BO3MOKHOCTH aTOMOB. CBsI3b
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOECHUEM
[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemectBa MonekyasspHOTo 1
HEMOJIEKYJISIPHOTO CTPOCHHS.
THUnBI KPUCTAIVIMUECKUX PELIETOK
U CBOMCTBA BELLIECTB

IlonsiTHE 0 nUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOM/IHBIX pacTBOpax
HctrHHEBIE pacTBOPSI:
HaCBILLIEHHbIE U HEHACHIIIEHHBIE,
PacTBOPUMOCTb.
Kpucrannoruaparst

CriocoObl BbIpaXeHUs
KOHLIEHTPALlUU PacTBOPOB

20.09.2023

22.09.2023

25.09.2023

27.09.2023

29.09.2023

02.10.2023

04.10.2023

06.10.2023

09.10.2023

http://school-collection.ed
u.ru

http://school-collection.ed
u.ru
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17

18

19

20

21

22

23

24

Pemrenue 3agau c
HCII0JIb30BAHNEM TIOHSTUN
"MaccoBast 10J11 paCTBOPEHHOIO
BelecTra", "MoJsipHas
KOHLeHTpauus"
Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEILECTB
Cucremaruzanus 1 00001ene
3HaHUH MO TeMe

KonTtponsHas pabora no remMmam
"CTpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. .
Menaeneesa", "CtpoeHue
BemiecTBa. MHOroooOpasue
BelecTs"

Knaccugukanus Xummuaeckux
peakuil B HEOPraHU4YECKON U
OpraHMYEeCcKOi XUMUU. 3aKOH
COXPaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHUs U
IIPEBPALICHNS] DHEPTUU TIPU
XUMHUYECKHUX PEAKIHAX
TennoBbie 3G HEKTh XUMUYECKUX
peakuuil. TepMoxumuyeckue
ypaBHEHUS

Boruncnenus no ypaBHeHUsIM
XAMHYECKUX PEAKIUN 1
TEPMOXUMHUYECKUM YPAaBHEHUSIM
CKOpOCTh XMMHUYECKOM peaKiuu,
€€ 3aBUCUMOCTb OT pa3IN4HbIX
¢axropos. Katanus u
KaTaJau3aTophl

10.10.2023

11.10.2023

13.10.2023

16.10.2023

18.10.2023

20.10.2023

23.10.2023

25.10.2023
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25

26

27

28

29

30

31

32

33

34

35

I'oMorenHsbIe U reTeporeHHbIE
peakuuu

[Ipaktuyeckas padora Ne 1 o
teme "BnusiHue pa3inyHbIx
(hakTOpOB HA CKOPOCTH
XUMHYECKON peakiun"
OO6parumbie 1 HEOOpaTUMBIS
peakuuu. XUMHYECKOE
paBHOBeECHE

[IpakTrueckas padota Ne 2 o
teme "BnusiHue pa3inyHbIx
(haKkTOpOB Ha MOIOKEHUE
XUMHUYECKOIo paBHOBecus"
DNeKTpOoIUTHYECKAast
nucconuanus. CuibHbIE U c1a0ble
anekTponuthl. CTeneHb
JUCCOLUAIINU

Honnoe npousBeieHUE BOJIBI.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii mokasarens (pH)
pacTtBopa

I'maponus coneit. Peakiuu,
IIPOTEKAIOIINE B PACTBOPAX
JNEKTPOJINTOB

IIpakTuyeckas padora Ne 3 o
TeMe "XMMHUUYECKHE pEeaKIuu B
pacTBOpax 3JIEKTPOIUTOB"
OKHCINTENEHO-BOCCTAHOBUTEIBH
ple peakiuu. Baxunenmme
OKHUCJIUTEIHN U BOCCTAHOBUTENHN
MeTo/1 37E€KTPOHHOTO
(2MEeKTOHHO-MOHHOTO) OanaHca
DNEeKTPOIN3 pacTBOPOB U
pacriaBoB BELIECTB

27.10.2023

07.11.2023

08.11.2023

10.11.2023

13.11.2023

15.11.2023

17.11.2023

20.11.2023

22.11.2023

24.11.2023

27.11.2023
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37

38

39

40

41

42

43

44

45

46

Pemenue 3aa4 pa3jInuYHbIX TUIIOB

Pemenne 3aaa4 pa3JIMuYHbIX TUIIOB

Cucremaru3zanus u o0o0meHne
3HaHu# no TeMe "XuMuyeckue
peakuun"

KonTponbhas pabora no teme
"Xumuueckue peakiuu"
[TonoxxeHne HEMETAIIIOB B
Ilepnonnueckoii cucreme
XUMHUYECKUX dieMeHToR /I, .
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus ux aromoB. Ouznveckue
CBOMCTBA HEMETAIIJIOB
AnoTponus HeMeTaoB (Ha
puMepe KUCIopoaa, Cephl,
dbocdopa u yrnepoaa)

Bonopona: nonyuenue,
(bu3UYeCKre U XUMUYECKHE
cBoucTBa. ['mapuael

lManorensl: HAXOXIECHUE B
pUpOJIe, CIOCOOBI MOTYUYEHUS,
busznuecKkrue 1 XUMUYEeCKHe
CBOMCTBA

I"anorenoBonopoasl. Baxkueiimue
KHUCJIOPOJICOAEpIKAITIE
COCTMHECHHUS TAJIOTCHOB
JlaGopaTopHbIe U TPOMBIIIICHHBIE
CIOCOOBI TOTYYEHHUSI TaJIOTEHOB.
[IpuMeHeHne ranoreHoB 1 ux
COEAMHEHHI

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
NOJy4YeHus1, PU3NUYECKUe U

29.11.2023

01.12.2023

04.12.2023

06.12.2023

08.12.2023

11.12.2023

13.12.2023

15.12.2023

18.12.2023

20.12.2023

22.12.2023
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47

48

49

50

51

52

53

54

55

56

57

58

XUMHYECKHE CBOMCTBA. O30H.
IIpuMeHeHne Kucnopoaa u 030Ha
[TpakTuyeckas padora Ne 4.
Pemenne skciepuMeHTAIBHBIX
3aja4 o reme "['anorens”

Oxkcubl ¥ IEPOKCHUIBI

Pemenue 3aaa4 pa3jIn4YHbIX TUIIOB

Cepa: HaX0XJICHUE B IPUPO/IE,
CIOCOOBI OTYYeHHUs, PU3UIECKUE
Y XMMHYECKHUE CBOMCTBA

CepoBonopo, cyabhuabl

Kucnoponcoaepxaue
coequHeHus cepbl. OCOOEHHOCTH
CBOMCTB CEPHOM KUCIOTHI
[IpakTuueckas padbora Ne 5.
Pemenue skciepuMeHTAIbHBIX
3amad o Teme "Cepa u eé
coequHeHus"

A30T: HaxX0XJAEHUE B IPUPOJIE,
CIIOCOOBI MOTyUYeHUs, PU3NUECKHE
Y XMMUYECKHE CBOMCTBA.
AMMUaK, HUTPUJIBI
Kucnoponconep:xamue
coeanHeHus a3ora. OcoOOEHHOCTH
CBOWCTB a30THOM KHUCIIOTHI
[IpumeHeHue a30t1a u ero
coeuHEeHN. A30THbIE y100peHus
docdop: HaAXOXKICHNUE B IPUPOJIE,
COCOOBI OJTYYeHHUs, PU3UIECKUE
Y XMMUYECKHE CBOMCTBA.
®ochunst u pochun

Oxcunsl hocdopa,

25.12.2023

27.12.2023

29.12.2023

08.01.2024

10.01.2024

12.01.2024

15.01.2024

17.01.2024

19.01.2024

22.01.2024

24.01.2024

26.01.2024
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59

60

61

62

63

64

65

66

67

68

69

70

dhocdhopcoaepkaye KUCIOTHI.
Comu dochopHOt KUCITOTHI
[Tpumenenue dhocdopa u ero
coeaunenuii. @ochopHbie
ynoopeHus

[TpakTrueckas padota Ne 6.
Pemenne skcriepuMeHTaNbHBIX
3a1a4 o Teme "A3ot u pochop u
HUX coequHeHus"

VYrnepo: HaxoXJIeHUE B IPUPOJIE,
JUIOTPOIHBIE MOAN(UKALINY;
(bu3HUecCKre U XUMUICCKHE
CBOMCTBA, IPUMEHEHUE

Oxcup yrinepona(1l), oxcup
yraepona(IV), yronpHas kucnora
u e€ conu

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

KpemHuuii: HaxoxaeHUE B
MIPUPO/IE, CIOCOOBI MOTYUYEHMUS,
buznvecKre 1 XUMHUECKUE
CBOMCTBA

Oxcun kpemuausi(I1V), kpemuueBas
KHCJIO0Ta, CUIIUKATHI

[IpuMeHeHne KpeMHHUS U €T
coeaunenuil. Creko, ero
MOJTyYeHHE, BUJIBI CTEKIIA

Pemenune 3amaq Pa3JINIHbIX TUIIOB

Cucrematusanusa 1 0000IIeHne
3HaHUH 110 Teme "HemeTamner"
KonTponbHas pabota mo Teme
"HemeTtannsr"

AHanu3 pe3yabTaToB
KOHTPOJIBHON pabOTHI, KOPPEKITHS

29.01.2024

31.01.2024

02.02.2024

05.02.2024

07.02.2024

09.02.2024

12.02.2024

14.02.2024

16.02.2024

19.02.2024

21.02.2024

22.02.2024
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=
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O1MO0K

[TonoxeHne MeTaIIIOB B

Ilepnonnueckoi cucreme

XUMHYECKHUX 3JIEMEHTOB.

OcobeHHOCTH CTPOCHUS

AJIEKTPOHHBIX 000JIOUEK aTOMOB

METaJUIOB

OO6mume puznueckre CBOMCTBA

MeTtauioB. [I[puMeHeHne MeTaioB 1 0
B OBITY U TEXHUKE

Crnnasel MetaiioB. Koppo3zus
METaJIOB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB 1 0

DNEeKTPOXUMUYECKUN P

HarnpspKkeHui MetauioB. O0mue 1 0
CHOCOOBI TOTYyYEHUS] METALIOB

OO11ast xapakTepUCTHKa METAJIIOB

[A-rpynner [leprnoguueckon

CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Hatpwuii u kanwmii: monmydenue, 1 0
bu3nvecKre 1 XUMHUECKUE

CBOWCTBA, MPUMEHEHHE MPOCTHIX

BELIECTB U UX COECIUHEHHUN

OO1m1ast xapakTepUCTHKa METaJIIOB

[TA-rpynns Ilepuognueckoit

CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Marnuii 1 Kanplui: MOIy4YeHue, 1 0
buznvyecKre 1 XUMHUECKUE
CBOMCTBA, MPUMEHEHNE IPOCTHIX
BEIIECTB U UX COCIUHECHUN
XKéctkocTh BOABI M cIOCOOBI €€
yCTpaHEHUs

ANIOMHHHH: TIOTy4EHHE,
¢busnvecKkre 1 XUMHYECKHE
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CBOMCTBA, IPUMEHEHUE
AMpoTepHbIE CBOIICTBA OKCHJIA U
TUAPOKCH/IA aTIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS,
WX IPUMEHEHUE

[TpakTrueckas padota Ne 7.
Pemenne skcriepuMeHTaNbHBIX
3a7a4 1o teme "MeTaiibl
rJ1aBHBIX noArpymnim"

Pemenne 3a/lav pa3JINYHbIX TUIIOB

OO01mmas xapakTepucTHKa METaNIOB
no6ouHbIX oarpymm (b-rpyrmm)
[Tepuonnueckoi CuCTEMBI
XUMHUYECKUX HJIEMEHTOB
Pu3nyuecKrue 1 XUMHYECKHE
CBOMCTBa XpOMa U €ro
COEIMHEHU, UX TPUMEHEHUE
Baxwnelimue coeqnHeHus
Maprasia. [lepmanranar kanus,
€ro OKUCJIUTEIbHbBIE CBOMCTBA
OU3NYECKUE U XUMUYECKUE
CBOWCTBA XKeje3a U €ro
coenuHenuil. [lonyuenue u
IIPUMEHEHNE CILUIABOB XKENE3a
DuU3NYECKUE U XUMUUYECKUE
CBOMCTBA MEIH U €€ COeTMHEHNH,
WX IPUMEHEHUE

OU3NYECKUE U XUMUYECKUE
CBOMCTBA IIMHKA U €T0
COEMHEHHH, UX MPUMEHEHHE.
I'mapokcokoMILIeKChl IMHKA
[IpakTuyeckas paGora Ne 8.
Pemrenue skcnepuMeHTaIbHBIX
3a1a4 o teme "Merasuibl
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22.03.2024

01.04.2024
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15.04.2024
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MOOOYHBIX MTOATpyI"
Penrenue 3aa4 pa3imyHbIX THITIOB

O00011IeHNE U CHCTEMATHU3ALIHS
M3yYEHHOTO MaTepuasa 1o Teme
"Mertamibl"

KontposbHas pabota mo teme
"Metamnbr"

AHau3 pe3yabTaToB
KOHTPOJIbHOW pabOThI, KOPPEKIIHS
omubOoK

Poib xuMun B 00ecrieueHUU
YCTOMYHMBOIO Pa3BUTHUSA
yenoBeuecTBa. [lonsatue o
Hay4HbIX METOJIaX UCCIIEI0BAHUS
BEILIECTB

Hayunble npuHIUIIBL
OpraHu3alu XUMHUYECKOTO
npou3BocTBa. [IpoMbITiIeHHBIE
CIOCOOBI MOTYYEHUS BAXKHEHIIINX
BEIIECTB

XHUMUYECKOE 3arpsi3HEHUE
OKpY’Karolllel Cpeibl U €ero
IMOCIICACTBUS

XUMHS U 310pPOBbE YEIOBEKA.
JlexapcTBEHHBIE CpeICTBA
Xumus numy. Pois XuMuu B
oOecrieueHnH MUIIEBOA
0e30macHOCTH

KocmeTrnueckue u napdromepHbie
cpeactBa. beiToBas xumMus
XuMusi B CTPOUTEIBCTBE.
Baxwuerinme cTpouTeNbHbIE U
KOHCTPYKIIMOHHBIE MaTepUaIb
XHUMHS B CETLCKOM XO3SMCTBE.
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22.04.2024

24.04.2024

26.04.2024
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Opranuueckrie 1 MUHEPAJIbHBIC u.ru

ynoopeHus
102 CI/ICTevMaTI/BaLII/I}I 1 000011IeHIE 1 0 0 90.05.2024 http://school-collection.ed
3HAHWUU [10 TEME u.ru
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
ITPOIT'PAMME

YYEBHO-METOJJNYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AkinonepHoe o0miectBo «M3aaTenscTBO
«IIpocBenieHue»

» Xumus, 11 xnacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., JIEBkuH A.H., AkiinonepHoe o0IecTBO
«H3narensctBo «lIpocsemenue»
AxknuonepHoe obiectBo «M3naTensctBo «lIpocBeiienne»

AxnronepHoe obiectBo «M3naTensctBo «IIpocBeiienne»

tabunel: [lepuoandeckas cucteMa xumuueckux aemMeHToB 1. V1. Menpeneena, Tabiauia pacTBOPUMOCTH,

BHGKTpOXI/IMI/I‘-I€CI(I/II>'I pAd HAIIPSXKCHUA MCTAJIJIOB

METOINUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Metoanyeckoe nocooue no yueonuky Pymsutuca I'. E.
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N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru
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