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HNOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma Mo XMMHU Ha YpOBHE CpeqHero oduiero odpasoBaHus pazpaboTaHa

Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHOMN
nporpamMmbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenmuu mnpenojaBaHHs
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roxa» (Pacnopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTOo o0Opa3oBanus yvamuxcs 10-11 xmaccoB. HM3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSAX JIU(PEpEeHIIMPOBAHHOTO, MPOQMIBHOTO OO0Y4YEeHHUs, MPU3BAHO
obecrieunTh 00IIE00Pa30BaATEIBHYI0O U OOIIEKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOIUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKM3HH B COLIMyME, a
TakkKe Ui MPOJOJKeHHs oOydeHuss B opraHuzanusx npodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MMPUOPUTETHBIX TUCIUTLINH.

B mporpamMe mno XMMHUM Ha3HAuY€HHE TMpeAMETa «XHUMHUS» TOJy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu nonoxenusimu OGIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TPEOOBAHUN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENICTBOM TOMY SIBJISIOTCS CJIEAYIOIIUE BBITOJHAEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ uHPOPMAMOHHO-METOIMYECKAs, pealn3anus KOTOpPOH oOecreynBaeT MOJyYCHUE
MIPEACTABJICHUS O IENSIX, COACp>KaHUM, OOIIEeH cTpareruu OO0ydeHHUs, BOCIHUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEICTBAMHU MPEAMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KoTopas MpeayCMaTpUBAET onpeeeHue:
MPUHIIMIIOB  CTPYKTYPUPOBAHHUS M  TOCIEJOBATEIILHOCTH HW3y4YEHHUs y4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTePUCTHUK; TOJIXO0JI0OB K
(GbOpMHUPOBAHUIO COAEPKATETHHOM OCHOBBI KOHTPOJII U OIIEHKH 00pa30BaTeIbHBIX
TOCTHKEHUI 00ydYalomuxcsi B paMKaX HTOTOBOM arTecTanuu B (GopMe eIUHOTrO
roCy/1apCTBEHHOI0 SK3aMEHa [0 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

® YCTaHABJIMBAET MHBApUAHTHOE MPEIMETHOE COAECpKAHKE, 0053aTeNbHOE [Tl U3YUECHUS
B paMKax OTIEIbHBIX  mnpoduiei, NpeaycMaTpuUBaeT  paclpeiciieHue |
CTPYKTYpUPOBAaHUE €ro MO KiIaccaM, OCHOBHBIM COJEpPKATENbHBIM JUHUSIM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacmpesesieHne Y4eOHOTO BpeMeHHU, pEKOMEHIYEMOTO ISl U3YICHUS
OT/IENIbHBIX TEM;

e MpeasaraeT MPUMEPHYIO MOCIEAOBATENbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana c
Y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYI0 HHTEpIpEeTaluIo Leled W 3aJady U3y4deHus IMpeaMeTa Ha
yriayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHETO
oOmiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOGHHUSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbI CpPeIHEro OoOIIero oOpazoBaHUs
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(JIMYHOCTHBIX, METANPEAMETHBIX, PEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JCMCTBUI OOYYaloOLIEToCsl IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero obOpaszoBanus. 3a
npelenaMu  yCTAaHOBJICHHOH MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTaBIISIONICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHOW COCTABJIAIONIEH, KOTOpask TOJIKHA OMPEENAThCA B COOTBETCTBUU C HaIlpaBJICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnodoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeHero obiiero oopa3oBaHus XUMHs HAa YPOBHE YIriyOJIEHHOIO M3Y4YEHUS HaIlpaBlieH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CIHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax cpeaHero npodeccuoHaibHOro oopazoBanus. B aToii cszu
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha paclIUpeHue U
yrayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCS, BBIOpABIIMX
onpeAenéHHbIi Npopuiib 00y4eHHsI, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOIIEro MOTYYeHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHO
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUs»
OpPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIUTAHUS U COLIMAIILHOTO Pa3BUTUS 00ydaroIuXxcs,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENIBHOCTH, HMMEIOIIHUX  MEXIUCUUIITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  nipeMera «XUMHUS» Ha YPOBHE YIIyOJEHHOrO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJEp)KaHUs 3TUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHuss GPI'OC COO o paznuuusax 0a30Boro u
yrayO0nE€HHOTO YPOBHEH U3yUEHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHUS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbluii  00BEM
(dakToIornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAUUTEIHHOIO YyBEIMUYEHHs 0O0bEMa 3HAHMM O XUMHMYECKMX OJIIEMEHTax U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHus MpeACTaBICHUN O CTPOCHUU
BEIIECTBAa, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS peaklUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHHUS] XUMUUECKON KUHETHKHU U TePMOJMHAMUKU. V3yueHue nepuoguiyeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUN IMpHu e€ o0pa3oBaHUU U pa3pylLIeHHH, a TaKXke C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIU3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMuYeckodl XMMHMHM IpPU PACCMOTPEHHUU pPEaKLMOHHON



CITOCOOHOCTH COCIMHEHUN yJIeseTCss 0c000€ BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX A deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HayeHne UMeeT TO, YTO Ha COJEpKAaHHWE KYPCOB XMMHHU YTIYOIEHHOTO YpOBHS
M3YYEHHUS U1 KJIAcCOB ompeaenéHHOro mnpoduis (rmaBHbIM o0pa3oM Ha HX CTPYKTYpY U
XapakTep JONOJHEHHH K o01el cucTeMe MpeIMEeTHBIX 3HAHUIT) OKa3bIBAIOT BIHMSHUE CMEXKHbBIC
npeaMmersl. Tak, HampuMmep, B COAEpP)KaHUHM TpeAMeTa s KJIacCOB XHUMHKO-(H3UUECKOTO
npoduns 00IbIIOe 3HAaYCHHE OyIyT MMETh 3JIEMEHTBI Y4eOHOr0 MaTrepuaya 1mo oOIeld XWUMHUH.
[Ipu u3yueHuu mnpenMera B JaHHOM ciy4yae aklEHT OyneT craeinaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUHM B XUMHH M B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsl TEOpHUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAHEHUS MacChl W DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BELLIECTB U JIPYTOE.
B 10 e Bpems B coaepkaHuU MpeaIMeTa Ui KIacCOB XUMHUKO-OHOIOrHYecKOro nmpodus
OoJbIIMKA yAETbHBIN Bec OyeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTb /7151 60s1ee 00CTOSATENILHOTO PAaCCMOTPEHHSI XUMUYECKOM OpraHu3auu KIETKH KakK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OEJKH, YTJIeBOJAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSA O COCTaB€ M CBOWMCTBAxX MpPEICTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIECTB
CIIy’KaT OCHOBOM JUIS M3YUEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHHUsI HayUYHbIX 3HAaHUHM H3y4eHHUe MpeIMeTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C Yy4EOHBIMHU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0acTell «ECcTeCTBEHHO-HAYUHBIC TPEIMETHIY,
«MaremaTtuka u uHpopMmaTHKa» u «Pycckuil A3bIK U IUTEpPATYpay.
[Tpu uzyyenun ydyeOHOro mpeamera «XUMHS» Ha YriyOJIEHHOM YpPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTUYECKON JEsITeNTbHOCTH YeJIOBeKa W OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHne 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HU3y4YECHHS
nmpeaMeTa mpeArnoaaraeT peajn3auio Takux emnei, Kak:
e (QopmupoBaHUE MPEICTABICHUN: O MaTEpUATHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBICHUI TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beaylell ponu B 00ecledYeHUH YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA: B PEILICHUU
po0JieM HSKOJIOTMUYECKOM, SHEPreTUYecKod W NHIEBOM O€30MacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3/JaHUM HOBBIX MAaTEpUaJOB, HOBBIX HCTOYHUKOB DOHEPIHH, B
o0ecrieyeHNH parroHaIbHOTO MPUPOJIOTIOIH30BAHUS, B (dhopMupoBaHUU
MHUPOBO33pEHUS U 00IIEH KyJIbTypbl YEJIOBEKA, a TAKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CpEIE;

® OCBOCHHME CHCTEMBl 3HAHHWH, JIEKAIIUX B OCHOBE XHUMHUYECKOM COCTABIISIONIEH
€CTeCTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TIOHATHH, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHMU BEIIECTBA HAa Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKAX W KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHHS XUMHYECKUX
peaKIuii, 0 XUMHUIECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMax, 00 oOmmx
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHUS BOCTPEOOBAHHOCTU

CUCTEMHBIX XUMHYECKHX 3HAHUM Ui OOBSCHEHHUS KIIOYEBBIX HACH uU TpoldiieM
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COBPEMEHHOM XMMHH, IS OOBACHEHHMsS M IPOTHO3MPOBAHUS SIBJICHUH, HMMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpobiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30I1aCHOCTH MOCIIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOH AEATEIBHOCTH YEJIOBEKA,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJCTBOM, HCIOJIB30BAHUEM U IepepabOTKOM
BELIECTB;

yriiyOjieHHe TNpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B NPAKTUYECKON JACATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HH.

B 1uane peanuzanmuu TEpBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro 00IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUsS» Ha
yri1yOJa€HHOM YpOBHE 0COOYIO aKTyaJbHOCTh IPHOOPETAIOT TAKUE LIENIH U 3a/1a4H, KakK:

BOCIIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXKCHHUS K
MPOLIECCY TBOPUYECTBA B OO0JIACTU TEOPETHUECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBALIMM K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIICUYEIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE  TIO3HABATENBHBIX  HHTEPECOB, HHTEIUIEKTYallbHBIX W  TBOPYECKHX
crocoOHOCTeN o0ydarommuxcs, (popMUpOBaHHE y HUX CO3HATEIBHOIO OTHOUIEHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpAa30BaHHWIO KaK yYCJIOBHIO YCICIIHON
npoecCHOHaNbHOM U OOLIECTBEHHOW MEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHMH W HABBIKOB Pa3yMHOTO MPUPOIOIOIB30BAHUS, PA3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIONE3HOU
AKOJIOTMYECKOU JIEITEIBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, coctapnsieT 204 yacos: B 10 kmacce — 102 uvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUS

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMsI aTOMHBIX OopOUTaneil, 6- u
n-cBsi3u. OnuHapHas, NBOWHAas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeo(PHIe U AEeKTpoduIe.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HAU€HHUE TEOPUU CTPOCHUSI OPraHMYECKUX COeIUHEHUH.
Monekynspusie U cTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuael wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylnax OpPraHWYECKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe o GyHKIIMOHATHHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHuYecKuX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobOennoct W KilaccuduKauus  opraHmdyeckux  peakiuil.  OKuCIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBpAlllEHUN: O3HAKOMJIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, sp3-FH6szLH3au1/m ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckne CBOMCTBA aJKaHOB.

XVMHYeCcKUe CBOWCTBA aJIKaHOB: PEaKLMU 3aMEIIeHUs], N30MEPU3aLUH, JETUIPUPOBaHUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas Gpopmyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psit aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJl AJIKEHOB, spz-m6pw1p13aum aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) uzoMepus. Ouznueckue
CBOICTBa QJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOEAVHEHMS, 3aMEIICHUA B 0O-
MIOJIO)KEHUE TIPpU JBOMHOM CBSI3M, NoauMMepH3anuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

AnkuHbl. ['oMoJOru4eckuil psii ankuHOB, oOmas Gopmyna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHBbIE peakIMu Ha TPOiHYIO CBA3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OEH3071a.
O®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a M €ro roMoJOroB: PEaKiuu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IuYHbIMU KJIACCAMH YIJIEBOJIOPOOB.

DJIEKTPOHHOE CTPOEHUE TaJOTE€HIIPOU3BOJHBIX YIIE€BOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTtBopa Iméinoud. Bzaumopeiictue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHMs] BEIIECTB M MX IMPEBpalllCHUN: H3ydeHHE
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)XCHHE Yyriiepoja W BOJOPOJAa B OPraHMYECKUX BEIIECTBaX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
duznyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHUPTOB. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelficTBHE 3TaHOJIa U METAHOJIA HA OpraHU3M YeJOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. Pu3nveckue CBOICTBA OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEBAs, JUHONEH08ds KHCIOTHL. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETOYHON CpeIe.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CHUPTOBBIX MW  aNbJETMJAHONW TIpPYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxnaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEJITIOI03bI: TUAPOIIN3, TOTydeHHE d3(PUPOB 11eTt0N03bl. [ToHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3jMyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmras ¢opmyna, u3oMepus, HOMEHKIaTypa U (pu3mdeckue cBONMCTBA. XMMHYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatrudeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MoieKyie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnotel. Homenknarypa u  uszomepus. OThenbHbIE TPEACTABUTENTH  O-
AMUHOKUCIIOT: TJIMLMH, anaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak mnpupoansle monumepsl. [lepBuyHasi, BTOpUYHAs M TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJIKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIC PEaKIUH Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OeKOB MpPU HarpeBaHWM, L[BETHbIE pEaKlUM Ha OCJIKH, peleHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (mosmaTUIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJMMETUIIMETaKpUIIaT, MOJTMKApOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3liaMu TMPUPOIAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKICHHUE MOJICKYJSIPHOH (OPMYIBI OPraHNYECcKOTro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro0 XMMHYECKHX CBONCTB WM CIIOCOOOB MONy4YeHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOII0JeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kinerka, opranusM, SKocuctema, ouochepa, MeTabonM3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATLHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHE 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKWE YPOBHM U TOLYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenernenue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTAIsIM. ODIEKTPOHHBIE KOH(QUTYpAallUd aTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUH, JIIEKTPOHHbIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB
XUMUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TMPOCTBIX M CIOHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneena.

XuMuueckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
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U JuiiHA CBA3U. [[oaspHOCTh, HAIIPABIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MEXMOIEKYISIPHBIE B3aUMOACUCTBUS.

BasnieHTHOCTP W BaJieHTHbIE BO3MOXHOCTH aTOMOB. CBsi3b 3JEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOEHUEM (Ha MpUMEpPE COEAUHEHUN 3IIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBienre O KOMIUIEKCHBIX —coequHeHusix. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coeauHeHuid. [loHarue o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOEHUs. THUIBl KPUCTAIIIMYECKUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsatue o nucnepcHbix cucremax. MictuHHble pacTBOpbl. IIpeacTaBieHre 0 KOJIOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpaunus. HacellleHHble UM HEHaCBIEHHBIE  PacTBOPBHL,
pacTBOpuUMOCTh. Kpructaiutoruaparsl.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEHICCTB. |pHBHAIBHBIC HAa3BaHUS
OTJIEJIbHBIX NPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKUX PEeaKIHii B HEOPraHUIeCKOW U OPraHMYeCcKOi XUMHUU. 3aKOH
COXPAaHEHHUsI MAacChl BELIECTB; 3aKOH COXPAHEHUS M MPEBPALICHUS DHEPIUU MPH XUMHUYECKUX
peaknusx. TernoBbie 3QPEKTh XUMUYESCKHX peakuii. TepMOXUMHUECKHE YpaBHEHUSI.

CKopocTh XUMUYECKOM peakIlny, €€ 3aBUCUMOCTh OT pa3inuHbIX (QakTopoB. ['oMoreHHBIE
U TreTeporeHHble peakuuu. Karanus u katanu3aropsl.

O6parumble u  HeoOpaTUMBIE peakiuu. XHUMHYeckoe paBHoOBecue. KoHcranTa
XAMHYECKOTO0 paBHOBeCHS. DaKTOpbI, BIHUSIOUIME HA IOJIOKEHHE XUMHUYECKOTO PAaBHOBECHS:
TEeMIIepaTypa, JaBJICEHHE M KOHLEHTpAlMU BEIECTB, y4acTBYIOLIMX B peakuuu. [lpunuun Jle
[[Tarense.

OnektponuTtrueckas gucconuainus. CuibHble W cina0ble  AIeKTpoiuThl. CTeneHb
nuccormaiuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEWTpalibHas, mienovyHas. BogopoaHbii
nokazarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu noHHoro oomMeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHWS M BOCCTAaHOBJICHHS. BakHeHIIME OKHCIHMTENH |
BOCCTAaHOBUTEIN. METO1 2JIEKTPOHHOTO OajlaHca. DIIEKTPOIN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJAbl HM3YYEHMsS BEIIECTB U HUX MPEBpAIICHUI: pa3lioKeHUe
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTaIU3aTOpPa, MOJEIM KPUCTAUIMUECKUX PEMIETOK,
MPOBEJICHUE pEeaKIuii HOHHOTO OOMEHa, OIpeeICHHe Cpelbl PAcTBOPOB C IMOMOIIBIO
WHJUKATOPOB, U3YYCHHUE BIUSHUS PA3UYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKInu U
MOJIOKEHUE XUMHUUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

[Tonoxxenue HemetaiwioB B llepmogmyeckoil cucteMe XuUMHYECKUX dieMeHToB J[.U.
MenneneeBa W OCOOCHHOCTH CTPOEHHUSI HMX aTroMoOB. (DuU3HUECKHE CBOWCTBA HEMETAJLIOB.
AmnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoa, cepsl, hocdopa u yraeposa).

Bonopon. Ilonyuenue, ¢puzndeckue ¥ XUMHUUYECKHME CBOWMCTBA: PEAKIUU C METAIAMH H
HEMeTaJlIaMHi, BOCCTAaHOBUTEIbHbBIE CBOUCTBA. [ Mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

["amorensl. Haxoxxnenne B mpupojie, CrocoObl MONyYeHUs, (GU3NIECKUEe U XUMHUYECKHE
cBoiicTBa. ['asoreHoBonOpoabl. BaxkHeMIMe KHUCIOPOACOAEPIKAILNE COCIUHEHUS TaJIOr€HOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHsI TajloreHoB. [I[puMeHeHre rajloreHoB u
UX COEINHEHHUI.
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Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHUYECKHE CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o030Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojnie, crnocoObl MOITydeHHs, (PU3MUecKHe U XUMHYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl ModydyeHUs, (U3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, M €r0 COSANHEHHH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauHeHuil. CTEKII0, €ero MOJy4YeHNe, BUIIBI CTEKIIA.

[Tonoxenne metamios B [leproanueckoii cucTeMe XUMUYECKUX 1eMeHTOB. OcOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue ¢pu3ndeckue cBOMCTBA METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB. OOmme crnocoObl  MOJTYy4EeHHS
METaJUIOB: THAPOMETAIUTYPTHS, MTUPOMETAILTYPTHs, dJeKTpoMeTauTyprusi. [loHsTHe 0 KOppo3un
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nmonydenue, Gpu3nueckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetannoB |IA-rpymnmer [leprogndeckoit cUCTEMBI XUMHYECKHX
DIIEeMEHTOB. MarHuii U KanblMii: TModydeHue, (QU3WYecKue U XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BElleCTBA M €ro COeAMHEHUU. AMGOTepHBIE CBOWCTBA OKCHAAa U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa U ero coetuHeHu. OKCHIBI U THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U quUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHiia M €ro CoeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENbHBIE CBOWCTBA.
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DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THUIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero CoeAMHEHU .

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMU «MeTaiibl M CIUIaBbl», B3aUMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJUIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIIEPUMEHTANBHBIX 3aa4 1o TeMaM «['anoreHsm»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COeTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoma). [IpoMblineHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpeacTBa. [IpaBuiia uCmonb30BaHUA
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEAULUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCcKu, CTEKJIO, KepaMuka. MaTtepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEEeT NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMU, €CM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA,
TaK Y MOHATUM, IPUHATHIX B OTJEIBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.
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OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, d3JEKTPOH, IMPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIC MaTepUAIbI,
CEIbCKOXO03SHUCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.

14



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMOCTOSITEIbHOCTH M CAaMOOIIPEIEIICHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M CIOCOOHOCTH  OOYyYaromuxcs
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHEs) OTPaKAT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(hOpMHUPOBAHHOCTh
OIbITa [T03HABATEIBHON U IMPAKTUUYECKOHN JIEATEIBHOCTH 00YYaoIMXCsl B IPOLECCE peaanu3alun
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOPMAax M IIpaBUJIaAX MEKIIMYHOCTHBIX OTHOIICHUM B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JI€ATEILHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUSL, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWIO OTE€YECTBECHHOM
XHAMUH,

YBa)KE€HHUsI K IpOIlecCy TBOpPYECTBA B OOJIACTH TEOPHM M IMPAKTHUUYECKOTO MPUIIOKEHHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJIUTEIbHBIX HAOMIOJICHHH,
KPOMOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IIPaKTUKOB,

MHTEpeca M TI03HABaTEbHBIX MOTHMBOB B IIOJIYyYEHUH M MOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OIICHUMBATh CHUTyalluHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, U
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBATh CBOE MOBEACHHUEC W IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSHHHI;'I
HPABCTBCHHBIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHUMaHMA LEHHOCTeH 30poBOro M Oe3omacHoro oOpas3a >KU3HH, HEO0O0XOAUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy (bPISI/I‘—IeCKOMy H IICUXUYCCKOMY 310POBBIO;
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coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKOM JICSITEIIbHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPOQECCH pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BpPEI OKPYKalled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX MTPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS
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aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHUsI 1e71aTh 000CHOBaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
nu CHGIII/I(l)I/IKy METOA0B IIO3HAHUA, HCHOJH)?;YCMI)IX B €CTCCTBCHHBIX HaYKaX (MaTepI/ISI, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHE);

YHUBEPCAJIbHbBIE yucOHBIC JEHCTBUS (mo3HaBaTesbHbIE, KOMMYHHKATHBHBIC,
perynsTHBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHEBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHble Yy4eOHBIC MICHCTBHS B IO3HABATEIBHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble pe3ysibTaThl OTPAXXKalOT OBJIAZEHHE YHUBEPCAIBHBIMU y4E€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'ISITI/IBHBIMI/I I[el\/JICTBI/IﬂMI/I.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI:vI JJIOTUYCCKOI'O MBIIIJIICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIICCTB U XUMHUYCCKUX peaxum‘fl;

YCTaHABJIIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH IJIOTUYECKUE pACCYKIEHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, IO AaHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKUE (3H3KOBLI€)

MOACIH, HpCO6paBOBBIBaTL MOZCJIbHBIC ITPEACTABIICHUA — XUMHUYECKUH 3HAK (CI/IMBOJ'I) QJICMCHTA,
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XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — @pU pElIeHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOpMyTUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHMUECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY TIIOMCKY METOJOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel MHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uHpopManuu, HeOOXOIMMOM IS BBITIOHEHHUS YI€OHBIX 3324 ONPENSIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAOAHOCTH.

KoMMyHUKaTHBHBIe yHHBepcaibHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI B XO/I€ TMaJIoTa U/UTu JUCKYCCHH,
BBICKA3bIBATh UJIEHU, (I)OpMy.]'II/IpOBaTB CBOHU Hpe)]J'IO)KeHI/IZ OTHOCHUTCJIBbHO BBIIIOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMEN PEe3yJbTATOB IMO3HABATEIILHON JESATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU TP  BBIIOJHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWCTB HW3YYaeMBIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYJIMPOBATH BBIBOJBI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHHM MyTEM COTIIACOBAHUS MO3UIIUI B X0O€ 00CYkKIeHUS U OOMEHAa MHCHHUSIMH.
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PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESATEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M 10 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBCKUX 3a1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBINA CIIOCOO MX PEIICHHs C YUETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS MPOrPAMMBbI IO XUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE CcpeaHero oOuiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUisi y4eOHOro mpenmMera
«XUMHUS» HaydyHbIE€ 3HAHUSA, YMEHHMS U CIOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUH U
peoOpa3oBaHNI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HAaHUW B PA3IMYHBIX y4EOHBIX CUTYyallUsAX, a TaKKe€ B pPEaJbHBIX JKU3HEHHBIX CUTYaIIUAX,
CBS3aHHBIX C XuUMHUEH. B mporpamme mo XMMHM NpPEAMETHBIE PE3yJbTaThl MPEACTABICHBI 110
rojiaM U3y4eHusl.

10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPAXkKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUM: O MECT€ W 3HAYEHWU OPraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B 00ECIEUEHNN YCTOMYMBOrO Pa3BUTHS YEJIOBEUYECTBA B
peuieHuu MmpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€301acCHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/1aHUM HOBBIX MAaTEpUaoOB, HOBBIX HCTOYHHUKOB HHEPIUU, B OOECleYeHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOILEH KYJIbTYphI
YeJloBeKa, a TaKKe DKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATAIOIINE
HOHATUSL — XMMHYECKUIl DIIEMEHT, aToM, AP0 M DIIEKTPOHHAs 00o0JoYka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHMS aTOMa, TMOpUIM3alusi aTOMHBIX
opOuTanel, HMOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHYECKass CBA3b, MOJb, MOJIApDHAas Macca, MOJSIPHBIA 00BEM, YIVIEPOAHBIM CKenerT,
(byHKLUMOHANbHAS TpyINa, paguKkal, CTPYKTypHble (GopMyibl (pa3BEpHYThbIE, COKpallEHHbIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
MU30MEpbI, TOMOJIOTHYECKHA Psifi, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEp KAIlIHe
OpraHUYECKUE COCAVHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3ako” . M. MenneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS] U TPEBpalleHHs] DSHEPrMH MpPH XUMUYECKHX peakIusX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWHM, MUPOBO33PEHUECKHE 3HAHUA, JIEKAIIUE B OCHOBE IOHMMAaHUS
IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SBICHUW; IIPEACTABICHUA O MEXaHU3Max
XUMHAYECKUX PEaKUUid, TEPMOJAMHAMHYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MoJieKylaxX (MHAYKTUBHBIN U

Me3oMepHbIi 3 dexTr, opuenTanTsl | u |l pona); dbakronoruueckue cBeqeHUs O CBOMCTBAX,
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COCTaBe, MOJYYEHUH U 0€30MaCHOM UCIOJIb30BAHNY BaKHEHIIINX OPraHUYECKUX BELIECTB B OBITY
U TPAKTHUECKOW JEATENbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTn);

c(OPMHPOBAHHOCTb YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME TOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJATh ypPaBHEHUS XHMMHUYECKHX pEaKkUMid M  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEJICTBOM COCTABJIEHUS  AJIEKTPOHHOI'O
OanmaHca ITMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XUMHUUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIbHBIC HA3BAHUS
JUISL  OT/AEIBHBIX TPEJCTaBUTENEH OpPraHWYECKUX BELIECTB (STWJIEH, AaleTHIEH, TOIyoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTalabJerusl, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIOTHI, TJIUIMH,
aJIaHWH, MaJIbT03a, PPYKTO3a, AHWJIUH, TUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHMs ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBAJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHUS INPUMEHATh IOJOXKEHUS TEOPUH CTPOEHUS OPraHMYECKUX
BemecTB A. M. ByriepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PAa3INYHbIX KJIACCOB OPTaHUYECKUX BEIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OpMUPOBAHHOCTh yMEHHS TMOATBEPXKAATh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYeCKUX COEAMHEHUH OT KpaTHOCTH M THUMA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUSI IPUMEHSITh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NeSITebHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BBISIBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;
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Cc(OPMHPOBAHHOCTb YMEHU: BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
NpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHYECKOH (OpMyIbl BELIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0e30IaCHOCTH MOCHIEACTBUs OBITOBOM M IPOU3BOIACTBEHHOW JESATEIbHOCTH
YeJI0BEeKa, CBS3aHHOM ¢ IepepalOTKOM BEUIECTB, HCIOJIb30BAaTh IIOJIYYEHHBbIE 3HAHUSA UL
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOmoieHreM TpaBwil  Oe30macHOro  oOpamieHuss ¢ BEmeCTBaMH M JIa0OPaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOIIO/IaTh TIPaBHJIA HKOJOTHYECKH II€JIECOO0Pa3HOTO IMOBENEHHSI B OBITY W TPYIOBOM
JEeSITEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 370pOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOI'O AEUCTBUSI HA JKUBBIE OPraHU3MbI ONPENEIEHHBIX
OPraHMYEeCKHUX BEIIECTB, MOHUMas cMbIc noka3arens [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMalliy B pa3IMYHBIX HMCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uHopMalnio, nepepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C MOCTABICHHOM yueOHOM
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsI Kypca «OOImias W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUU MPOOJIEM HKOJOTHUECKOMH,
HHEPreTUYECKOM M NHIIEBOW OE30MacCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PAlMOHAIBHOTO
MPUPOIONOIB30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoINe
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, AIEKTPOHHAS 000I04YKa aTOMa, S-
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, Pp-, d-atoMHble OpOWTaNH, OCHOBHOE W BO30YXJAEHHOE COCTOSHHS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJCHTHOCThb, JJIEKTPOOTPHIIATEIHHOCTh, CTEIEHB
OKUCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKash pelETKa, XUMUYECKash peakiusi, pacTBOpP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOI[MAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peaklny, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOPHUS DIEKTPOJIMTHYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMM BEIIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM W  HAJMOJIEKYJSPHOM YypPOBHSIX; TIPEACTABICHHS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHMYECKMX 3aKOHOMEPHOCTSAX HX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKON AeATEeIbHOCTH YellOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMys BEHIECTB W ypaBHEHUH XMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OTACIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIENIATh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHMOCTH CBOMCTB BEIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IW4yHbIM IpPH3HAKaM (YHCIy U COCTaBYy pearupyromux
BEIIECTB, TEIJIOBOMY dS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEel OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHUIO KaTajau3aropa U JPYTrHe); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS U
KPUTEPUU JJI KITaCCU(PUKAIIMHI U3ydaeMbIX BEIIECTB U XUMHUYECKUX PEaAKIIHil;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKHE YPOBHHY, «IHEPre€THUYECKUE TOJTYPOBHH,
«S-, p-, d-aromHBIE OpOWTAN», «OCHOBHOE H BO30YKIEHHOE JHEPreTHUYECKHUE COCTOSHHS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB W HX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;
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c(hOpMUPOBAHHOCTh yYMEHHI: XapakTEepPU30BaTh (OMUCHIBATH) OOIIHME XWMHYECKHE
CBOMCTBA BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHHUE T'€HETHUYECKON CBS3U
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C MIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOJIN3A; PeaKkIuil KOMILIEKCOOOpa3oBaHUs (Ha MpUMEpPe THAPOKCOKOMILJIEKCOB IIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTHUYEeCKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAK)KE XapakTep CMEIICHUS
XUMHUYECKOT'0 PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUYECKUE PEAKIUH, JICKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUs CEepPHOM KHUCIOThI, aMMHaKa, OOIIMEe Hay4YHbIC MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh NPUMEHEHHsT HEOPraHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONb3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoABl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OHKCIEPUMEHT (pealbHBId W
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B IOBCEIHEBHOM KU3HH,

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUN C TOHSATUSMU U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATIHLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOJAUTH PACUEThI: C UCIOIb30BAaHUEM MOHSITUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakinu; 3HaUeHUsT BOJOPOAHOTO MOKa3aTels paCTBOPOB KHUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccOBOM JI0Jied pacTBOPEHHOTO BEUIECTBA WM JaHO B HW30BITKE (MMEET MpPUMECH); TOIU
BBIXO/Ia MTPOYKTA PeaKkiuu; 00BEMHBIX OTHOILIIEHUI ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO TJIAHUPOBATh W MPOBOJUTH XUMHUYECKHUI
AKCIIEPUMEHT (IIPOBEJIEHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO MHANKATOPOB,
W3YYEeHHUE BIUSHUS Pa3NUYHBIX (AKTOPOB Ha CKOPOCTh XMMHYECKON peaklMu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro odOparieHus C BellecTBaMH U JabOpaTOpHbIM 000pyAOBaHHEM, (OPMYIUPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHIA: COOIOIATh MPaBUiia MOJIb30BAHUS XUMUYECKON MOCYI0N 1
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMYECKH IeTIeCO00pa3HOTo
MOBEICHU B OBITY W TPYIOBOM JEATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 3/I0POBBS,
OKpYKarollel NPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
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OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKUMas cMbIc nokazarens [1JIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, VHTepHET U [pyrue), KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrposbubie Ilpaktuueckne  (uuppoBbie)
n/n NpOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchbl
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 1 bubmorexa LHOK
' P P s S https://lesson.edu.ru/04/10
byrneposa
Hroro o pasneny 8
Pa3znea 2. YrieBoaopoabl
[IpenenpHbIe yriIeBOAOPOABl — AJIKAHBI, bubnuorexa [JOK
2.1 5 1
LUKJIOQJTKAHbI https://lesson.edu.ru/04/10
59 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 14 1 bubnuoreka [IOK
' QJIKaINEHBI, AJTKUHBI https://lesson.edu.ru/04/10
b K
2.3 ApoMaTudeckue yrieBoaopos! (apeHsl) 8 h;IfSJ:I;II(; zse;(r?(;dlﬁ).ru 104/10
24 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJOB U UX 4 bubnmnorexa [JOK
' nepepadboTKa https://lesson.edu.ru/04/10
bu6mmoreka [JOK
2.5 r 4 1
IOTCHIPOMSBOIIINE YITICBOROPOAOS https://lesson.edu.ru/04/10
Hroro no paszneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bu6mmoreka [JOK
3.1 C . D 11 1
FHPTEL. ToeHOI https://lesson.edu.ru/04/10
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CIIOKHBIC 21 BuGmorexa LIOK
https://lesson.edu.ru/04/10
a¢upsl. XKupbl
bubmuoreka [JOK
3.3 % 9
TICBOJTRT https://lesson.edu.ru/04/10
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 brbmorexa HOK
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoanyeckuii 3aKoH
1.1 u [lepuonueckas cucTeMa XUMUYCCKUX 9 1 bubmmorexa [IOK
' proi https://lesson.edu.ru/04/11
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEILECTB https://lesson.edu.ru/04/11
bubnunoreka LIOK
1. X 1 1
3 HMHECIHE peakitin o 3 https://lesson.edu.ru/04/11
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka IIOK
2.1 H 31 2 3
eMETALIE https://lesson.edu.ru/04/11
bubmmoteka IIOK
2.2 M 23 1 2
CTaLIbl https://lesson.edu.ru/04/11
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Merto/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuotexa [JOK
' JKU3Hb https://lesson.edu.ru/04/11
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 8
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

KoanuecTBo 4acoB

H Jara
aKTH
Be KoHnTpoabn P H3Y4eH
yecKkue
ero  bie padoThl us
padoTshI

DJIeKTpOoHHbIe HU(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Ipenmer u 3HaYEHUE OPraHUYECKON

https://lesson.edu.ru/lesson/a9f3d191-5ele-

XHMUH, TIPEJICTaBICHHE O MHOTOOOpa3uu 1 4e24-ac02-
OpraHUYeCcKux COECIUHEHUN efb16fa49f6a?backUrl=%2F04%2F10
DNEKTPOHHOE CTPOSHUE aToMa yriiepoja
.. https://lesson.edu.ru/lesson/a9f3d191-5ele-
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS). 1 46042002
BasieHTHEIC BOSMOXKHOCTH aTOMA efb16fad9f6a?backUrl=%2F04%2F10
yriaepoaa
XI/IMI/ILIGCKEUI CBiA3b B OpFaHI/I‘-IeCKI/IX
https://lesson.edu.ru/lesson/a9f3d191-5ele-
coeMHEeHHIX. MexaHu3Mbl 00pa30BaHMs 1 4624-8002
KOBAJICHTHOH CBA3H, CIIOCOOLI Pa3prIBa efb16fad9f6a?backUrl=%2F04%2F10
CBA3CHU
TeonHs. CTPOCHHS OPTAHHICCKIX https://lesson.edu.ru/lesson/c935a58¢-
YL CTpe Ny E 1 ab0e-4¢59-9dcf-

COC/IMHCHIH A M. byTJIepoBa 20517ae4b52e?backUrl=%2F04%2F10
Buner nzomepun: ¢ TypHas,
HDOCT aHCTBI;HHaHTg}JIII;K};p OHHLIE https://lesson.edu.ru/lesson/c935a58c-

pOcTp ' P 1 abOe-4c59-9dcf-
P(h(eKTEI B MOTIEKyIaX OpraHHECcKuX 20517ae4b52e?backUrl=%2F04%2F 10
COCIUHEHHI
[IpencraBienue o K1accUPUKAUU U https://lesson.edu.ru/lesson/726ee099-
CUCTEMaTHUYeCKasi HOMEHKJIATypa 1 e1a9-410f-b8be-

(IUPAC) oprann4eckux BEIIECTB

b4cb589aeadl?backUrl=%2F04%2F10
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Knaccudukanus peakuuii B

https://lesson.edu.ru/lesson/c19e6ffc-7d70-

7
OpraHN4YeCKOM XUMHH 46cc-a9ee-ebfac27dead9
Cucremarusanusa 1 00001IeHIE 3HAHUI
8 H H https://orgchem.ru/game/C8 pz.html
10 TEME
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
(DOPMYIIA, HOMEHKIATYPA H HIOMEPH https://lesson.edu.ru/lesson/258ddc06-
9 PMYTE, P PHet, ec23-473c-b3d7-
PJICKTPOHHOC 1 HPOCTPAHCTBEHHOC ed82fcaddd02?backUrl=9%2F04%2F10
CTPOEHUE MOJIEKYJI
10 dusnyeckue 1 XUMHUECKHE CBOIICTBA https://lesson.edu.ru/lesson/96419271-
aJKaHOB bbc8-44h9-b3ea-81a2be75c47a
HaxoxxneHnue alikaHoB B IPUPOJE.
11 CLoco 6Z[1)1 e —_— I;IMpe}?eHHe https://lesson.edu.ru/lesson/9641927f-
" P bbc8-44b9-h3ea-81a2be75c47a
ankaHoB. BxoaHas KoHTposIbHas paboTa
[ukmoankanel: oomas popmyna,
HOMEHKJIATypa U U30Mepus,
12 0COOEHHOCTH CTPOCHUS U XUMHUYECKUX https://orgchem.ru/chem2/u3.php
CBOMCTB, CIOCOOBI IOJTyYEHUS U
MIPUMEHEHUE
Pemenne pacu€THbIX 3a1a4 Ha
onpeieJICHUE MOJIEKYIISIPHON (OPpMYITBI
OPraHNYECKOr0 BEIMIECTBA [0 MACCOBBIM
13 P o https://orgchem.ru/chem3/z35.php
J0JIsIM aTOMOB 3JIEMEHTOB, BXOAAIIIUX B
ero cocraB. CucreMaru3amus u
000011IeHNEe 3HAHHUH IO TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
14 ¢dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE https://lesson.edu.ru/lesson/4038171e-

U TIPOCTPAHCTBEHHOE CTPOCHUE
MoJieKynl. CTpyKTypHasi U IUC-TPAHC-

4158-4bd1-ae98-18dc1cfb9399
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HU30MCpH aJIKCHOB

dusnueckre U XUMUYECKHUE CBOMCTBA

https://lesson.edu.ru/lesson/05ab5925-

15
ankeHoB. [IpaBuino MapkoBHHKOBa ba8e-499e-840b-70b5e8db71ae

16 CriocoObI TTOTy4eHUsT U IPUMEHEHNE https://lesson.edu.ru/lesson/05ab5925-
AJIKEHOB ba8e-499e-840b-70b5e8db71ae
I1 6ora Ne 1

17 ,,1_]? arieeka pabota HoTeme https://lesson.edu.ru/lesson/53cd2379-

OIYHICHIE STIICHA H HEYHEHHIE €10 2a45-43b1-9f67-7ebcdaf03ce0

CBOICTB
Pemenne pacu€THbIX 3a1a4 Ha

18 OTIpeJIeIeHUE MOJICKYIISIPHON (OPMYIIBI https://orgchem.ru/chem3/z34.php
OpPTaHUYECKOTO BEUIeCTBA
AJKagueHbl: CONPSKEHHBIE,

19 https://lesson.edu.ru/lesson/6df23393-6f08-
W30JIMpPOBaHHbIC, KyMYJIHPOBaHHbIE. 4b9f-a601-2983b95h854a
OCoOEHHOCTH PTIEKTPOHHOTO CTPOCHHS

20 XUMHUUYECKHE CBOMCTBA COMPSKEHHBIX https://lesson.edu.ru/lesson/6df23393-6f08-
JIMEHOB 4b9f-ae01-a983b95b854a

91 CriocoObl TOTy4eHUs1 U TPUMEHEHNE https://lesson.edu.ru/lesson/6df23393-6f08-
alIKaJIuEeHOB 4h9f-ae01-a983b95h854a
AJIKUHBI: TOMOJIOTHUECKUN psifI, oO1ast

99 (dbopMyIia, HOMEHKJIaTypa, 3JIEKTPOHHOE https://lesson.edu.ru/lesson/05¢9a929-
U IIPOCTPAHCTBEHHOE CTPOCHHE 6741-4d7c-84b5-009292468356
MOJIEKYJI, (pr3ruecKkue cBoicTBa

93 % . https://lesson.edu.ru/lesson/05¢9a929-

VIMITICCICHE CBOHCTRA AIKHHOB 6741-4d7c-84b5-009292468356

24 KauecTBeHHBIE peaklii HA TPOMHYIO https://lesson.edu.ru/lesson/05¢9a929-
CBA3b 6741-4d7c-84b5-009292468356

o5 CriocoObI TTOTy4eHUsT U TPUMEHEHNE https://lesson.edu.ru/lesson/05¢9a929-

AJIKNHOB

6741-4d7c-84b5-009292468356
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https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
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Pemenue 3aga4d: pacu€rsl 0 ypaBHEHHIO

26
XUMHYECKOHN peakiuu
C 600 7|
27 HCTEMATHSAIIA 1 ODODIICHHE SHAHIH https://edu.skysmart.ru/homework/new/612
110 TeEME
ApeHBI: TOMOJIOTHYECKUI Psifl, 00IIast
opMyJIa, HOMEHKJIaATypa. DICKTPOHHOE
28 Enp OZT AHCTBOHHOE Zf oeHIe l\fOJ'IeK i https://lesson.edu.ru/lesson/d86d7d00-
pocTp p y d5b4-491d-aded-c3ddal9feefs
OeH30I1a ¥ ToJIyoua, UX (GU3NIECcKre
CBOMCTBA
29 XUMHUYECKUE CBOMCTBA aPEHOB: PEAKIINH https://lesson.edu.ru/lesson/d86d7d00-
3aMENIEHUA d5b4-491d-aded-c3ddal9feef4
XHUMHUYECKHE CBOMCTBA apeHOB: PEAaKIINU
30 P peartl https://lesson.edu.ru/lesson/d86d7d00-
MPUCOCTUHEHUS, OKUCIIEHUE TOMOJIOTOB d5b4-491d-aded-c3ddalofecta
OeH3o0I1a
Oco0 7
31 CODCHHOCTH XHMHUHCCKHX CBOUCTB https://orgchem.ru/chem3/z36.php
CTUpOJa
Pemenue pacy€THpix 3a1a4 Ha https://lesson.edu.ru/lesson/7dada027-
32 OIpeJieJIeHUue MOJIEKYIIPHON (pOpMYyJIBI 8448-418f-b416-
OpPraHr4YeCKOro BEIIECTBA fbaledd4ab6d?backUrl=%2F04%2F10
33 CriocoOsl MoNTyueHus: U IpUMEHEHUe https://lesson.edu.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3ddal9feef4
T
34 CHETHHCCKA CRAH MEXILY https://orgchem.ru/chem3/z5 _5.php
Pa3IUYHBIMH KJIaCCaMU yTJIEBOJIOPOIOB
Pacuétel no ypaBHEHUSIM XUMUYECKUX
35 peakuuii. CucremaTusanus u https://orgchem.ru/chem3/z36.php
000011IeHNE 3HAHUH 10 TEME
36 [Tpuponnsiii ra3. [lonytHsle HeTAHBIE https://lesson.edu.ru/lesson/99557a5e-

Tra3bl

2221-43e0-97b8-983de535c44d
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KameHHbIi1 yroip 1 IpOLyKThI €ro

https://lesson.edu.ru/lesson/99557a5e-

37 nepepadboTKu 2221-43e0-97b8-983de535c44d
He CIocoObI €€ mepepadoTKH.

38 I b 1t e bl € TIEpEpaboT 6H « https://lesson.edu.ru/lesson/99557a5e-

PHMCHCHHE HPOAYITOB HEpepaboTic 2221-43e0-97b8-983de535c44d
HepTH
r

39 CHETICCKA CRASH MEAIY https://orgchem.ru/chem3/z5_5.php
Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIINHI https://orgchem.ru/chem2/u26.php
3aMelleHus TajoreHa
JeiicTBue 1menoyei Ha

41 rajoreHnpou3BoIHbIE. B3anmoneiicteue https://orgchem.ru/chem2/u26.php
JIUTaJOTeHAIKAHOB C MAarHUEM U IIHHKOM

4 CucremaTu3aius 1 0000IICHUE 3HAHUN https://lesson.edu.ru/lesson/6c919641-
o pazzaeny "Yriaerogopoasr"” 7956-4130-b1fd-c7e71db395d7
KOHThobHas haboTa [0 TeMe https://lesson.edu.ru/lesson/6abf1680-

8y P P 4eb5-46f2-8eas-

TIICBONOPOET 44d63cccf5182backUrl=%2F04%2F 10
[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psij, oOmast popMyia,

44 AL, 00Last Gopmy https://lesson.edu.ru/lesson/5439c18b-
CTPOCHIE MOTICIYIL, HSOMEPIT, 7440-4b61-bfB4-c04fa4 71694
HOMEHKJIaTypa, Kiiaccupukarus,
¢u3nueckue cBoicTBa

45 XUMHYECKUE CBOMCTBA IIPEACIIBHBIX https://lesson.edu.ru/lesson/5439c18b-
OJIHOATOMHBIX CITUPTOB 7440-4b6f-bf84-c04fad71694f

46 CriocoOsl MoTydeHus: U IPUMEHEHUE https://lesson.edu.ru/lesson/5439c18b-
OJIHOATOMHBIX CIIUPTOB 7440-4b6f-bf84-c04fad 71694f

47 [IpocTteie a¢upsl: HOMEHKIATypa U https://orgchem.ru/chem4/0253.php
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https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://orgchem.ru/chem4/o253.php

M30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOWCTB

MHOroaroMHsbI€ CIIMPTHI:

https://lesson.edu.ru/lesson/461aa9c8-cOef-

48 STUJICHTIIMKOJb U TIULEPHH, I/IXU 4827-a865-d1230bedc826
¢bu3nvecKkre 1 XUMHUYECKHE CBOMCTBA

49 CriocoObI TTOTy4eHUsT U IPUMEHEHNE https://lesson.edu.ru/lesson/461aa9c8-cOef-
MHOI'0aTOMHBIX CIIUPTOB 4827-a8e5-d12a0bedc826
@DeHOoII: CTPOCHUE MOJIEKYJIbI,

50 (usuecKute cBoficTBa, TOKCHTHOCT https://lesson.edu.ru/lesson/649883b8-

' 7c5f-4f16-896e-10a2278b08f1

(dbeHona

51 XuMUYecKue cBoricTBa (heHola https://orgchem.ru/chem4/022.php

59 CriocoObl osTyyeHHst U IpUMEHEHUE https://lesson.edu.ru/lesson/649883hb8-
dbenomna 7c5f-4f16-896e-10a2278b08f1
[IpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe
"Crupthl 1 GpeHonbr"
C 600 i

94 MICTEMATHSAIILL 1 ODODIICHHE SHATIH https://edu.skysmart.ru/homework/new/612
0 TeMe
ATnbaeruipl ¥ KETOHBL: 3JIEKTPOHHOE

55 CTpOeHUE KapOOHUIHHOM TPYIIIIHI; https://lesson.edu.ru/lesson/8664b319-
TOMOJIOTUYECKHE PSIBI, 001IIast 0ba3-4945-b076-cb7ae5858b90
¢dbopMyIa, H30Mepusi U HOMEHKJIaTypa
A :

56 HLVHGFHHH M KETOHRI: u3mcciie https://orgchem.ru/chem4/034.php
CBOMCTBA; peaklMK MPUCOETUHEHUS
P

57 CARCIUHT OHCIICHILT 1 KATICCTBCHHBIC https://orgchem.ru/chem4/034.php
pEeaKIu aJIbJIETUI0B U KETOHOB

58 CriocoOb! TTOTYYeHUS aJTbIETHIOB U https://lesson.edu.ru/lesson/8664b319-

KE€TOHOB

0ba3-4945-b076-cb7ae5858b90
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https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://orgchem.ru/chem4/o22.php
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://edu.skysmart.ru/homework/new/612
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://orgchem.ru/chem4/o34.php
https://orgchem.ru/chem4/o34.php
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

OnHOOCHOBHBIE NPEEIbHBIC

https://lesson.edu.ru/lesson/b4feaa04-3438-

59 0 0
KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH 4b57-a3ec-ba0f9fe63c0d
CTPOCHHS UX MOJIEKYJI
N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
60 P P . P https://orgchem.ru/chem4/042.php
KHCJIOT, UX (pU3nYecKre CBOMCTBA
XUMUYECKUE CBOMCTBA MPEACTbHBIX
61 bl https://orgchem.ru/chem4/046.php
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB MypPaBbHHOM
62 KHCJIOThI. MHOTOOOpa3ue KapOOHOBBIX https://orgchem.ru/chem4/0461.php
KHCIIOT
OCOoOEHHOCTH CBOWCTB: HEMPEACIIbHBIX H
apoOMaTUYECKHX KapOOHOBBIX, https://lesson.edu.ru/lesson/71ac43f2-a0d4-
63 TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX 4945-a0eb-
kuciot. IIpencraBurenu BeICIINX 1e59cd5f4d9f?backUrl=%2F04%2F10
KapOOHOBBIX KHUCIOT
[ToHsITHE O IPOU3BOIHBIX KAPOOHOBBIX
64 P A P https://orgchem.ru/chem4/0462.php
KHUCJIOT
CriocoOsl MoNTyueHus: U pUMEHEHUE
65 i P https://orgchem.ru/chem4/047.php
KapOOHOBBIX KHUCJIOT
CrnosxHble 3(UpBI: TOMOJIIOTUYECKUH A/,
66 obmrast popmyia, U30MepHs U https://orgchem.ru/chem4/04622.php
HOMEHKJIaTypa
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
67 https://orgchem.ru/chem4/04622.php
3¢upoB
Pemenue pacy€THbIxX 3a1a4: 110
ABHEHUIO XMMHUYECKON peaKIlnu, Ha
68 P peaict https://orgchem.ru/chem3/z36.php

OIIpeJIJIEHUE MOJIEKYIIIPHON (OPMYJIBI
OpPraHUYECKOro BELIeCTBA
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https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://orgchem.ru/chem4/o42.php
https://orgchem.ru/chem4/o46.php
https://orgchem.ru/chem4/o461.php
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://orgchem.ru/chem4/o462.php
https://orgchem.ru/chem4/o47.php
https://orgchem.ru/chem4/o4622.php
https://orgchem.ru/chem4/o4622.php
https://orgchem.ru/chem3/z36.php

[TpakTuyeckas padora Ne 3. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

https://lesson.edu.ru/lesson/9834d408-

69
"Kap6oHoBbie KuciaoThl. CI10KHBIC 386d-444a-8de3-7efba8h98cdb
a¢upsr"

20 Kupsr: crpoenue, puzndeckue u https://lesson.edu.ru/lesson/71ac43f2-a0d4-
XMMUYECKHE CBOMCTBA (THIPOIIH3) 4945-a0eb-1e59cd5f4d9f
OcoOEeHHOCTH CBOWCTB JKHUPOB,

71 COJIEp KaIlMX OCTaTKU HENPEIEIbHbBIX https://orgchem.ru/chem4/04623.php
KUPHBIX KUCIIOT. JKUpBI B IpUpoOae
MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX

i !

72 KHEIOT, HX MOTOIEE ACHCTBHC. TIOHATHE https://orgchem.ru/chem4/04623.php
0 CHHTETHYECKHX MOIOIIUX CPEACTBaX
(CMCOC)

I'enetnueckas CBSI3b YII€BOJAOPOIOB U

73 https://lesson.edu.ru/lesson/75957f70-50f4-
KHCIIOPOJICOIEPKAIIUX OpPraHNYEeCKUX 4910-b706-ac2d1b0FAC26
BEILIECTB
Pacud

74 acquva 11O YPABHCHHAM XHMITHECKIX https://orgchem.ru/chem3/z36.php
peaxkuui
C 600 i

75 MICTEMATHZAILL I ODODIICHHE SHAHHIH https://edu.skysmart.ru/homework/new/612
o TeMe
OO01mas xapakTeprcTUKa YIIeBOIOB U

76 Kﬂam " q)m}za Hﬂp eB y]F3 (o Ii[ . https://lesson.edu.ru/lesson/709ce43a-

e HYG YTIICBOAOB (MO0, A deb6-4281-963b-01d2e212d4d0
Y TIOJTUCaxXapu/ibl)
M : Vi

77 OHOCAXAPHJIBI: (PUSHICCKHE CBOHCTB https://orgchem.ru/chem4/061.php
Y HaXOXJIEHUE B PUPOJIE
I N

78 PHMCHCHHE [IIOKOIH], ©¢ SHAICHHC B https://orgchem.ru/chem4/061.php
KHU3HCACATCIBbHOCTH OpraHnu3mMa

79 Jucaxapubl: caxapo3a, MajabTO3a U https://orgchem.ru/chem4/062.php
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https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://orgchem.ru/chem4/o4623.php
https://orgchem.ru/chem4/o4623.php
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://orgchem.ru/chem3/z36.php
https://edu.skysmart.ru/homework/new/612
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://orgchem.ru/chem4/o61.php
https://orgchem.ru/chem4/o61.php
https://orgchem.ru/chem4/o62.php

nakro3a. Haxoxnenue B npupone u
IIPUMEHEHHE AUCAXAPHJIOB

[Tonucaxapuael: cTpoeHUE

https://lesson.edu.ru/lesson/690fbb76-f94a-

80 MaKpOMOJIEKYJ, PU3NYECKUE U 4f77-bbbe-
XMUMHUYECKHE CBOWCTBA, TPUMCHCHHE 3d3ae748f716?backUrl=%2F04%2F10

81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJOKHAX https://orgchem.ru/chem6/index6.htm
Pemrenne pacueTHsIX 3a1a4 Ha

82 ompe/ieJICHUE J0IU BbIXO/a MPOIyKTa https://orgchem.ru/chem3/z365.php
pEaKIMK OT TEOPETUUYCCKU BO3MOKHOTO

83 CucremaTu3zanus 1 0000IICHHE 3HAHUN https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-
110 pas3aeiy 4b8f-a40f-c9fe7c9cabf8
KonrtpomnbHas pabora 1o Teme

84 T i ————— https://lesson.edu.ru/lesson/66a7bd94-

POACOACPAIIIE O 2bcs-4ec7-h7c7-ff893919d25a

COCANHCHUA
AMUHBL: K1acCUPUKAIHS, CTPOCHUE

85 MosteKy1, oBman (hopMysta, H3oMepHs https://lesson.edu.ru/lesson/0c608a59-

OIICKYTL, ODIHAT QOPMYITa, HSOMEPHA, 4c69-4481-839e-9205f201h73e

HOMEHKJIaTypa U (pU3HUecKre CBOMCTBA
X .

86 MMHHECKHE CBOHCTBA A/MPATHHECKITX https://orgchem.ru/chem5/link_v23.htm
AMHWHOB
AHWIIMH: CTPOCHME AHWINHA,

87 0COOEHHOCTH XUMHYECKHX CBOWMCTB https://orgchem.ru/chem5/link_v23.htm
AHUJINHA
C 0 .

88 HOCODRL TOIYCHIE 1 [PHMCHCHHC https://orgchem.ru/chem5/link_v23.htm
an(aTHUECKUX aMHUHOB
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1

89 nu3zomepusi, puznyeckre cBOcTBa. https://lesson.edu.ru/lesson/c2f2f3d7-43d1-

OT,[[CJIBHBIG npeacTaBuTCIN O~
AMHWHOKHCIIOT

4873-ace0-78ecab6009628
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https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://orgchem.ru/chem6/index6.htm
https://orgchem.ru/chem3/z365.php
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://orgchem.ru/chem5/link_v23.htm
https://orgchem.ru/chem5/link_v23.htm
https://orgchem.ru/chem5/link_v23.htm
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

90

XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, HX
OMOJIOTHMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 ENTUIOB

https://orgchem.ru/chem5/link v23.htm

91

92

Benku kak mpupoiHbIe TOTUMEPHI;
CTPYKTYpbI O€JIKOB

XUMHYECKHE CBOMCTBA OEIIKOB

https://edu.skysmart.ru/homework/new/612

https://edu.skysmart.ru/homework/new/612

93

A30Tc0):[ep>1<amne reTCPOUUKIINYICCKHUC
COCIUHECHUA. HyKJ'ICI/IHOBBIe KUCJIOTHI:
COCTaB, CTPOCHHUC U Ouooruyeckas POJIb

https://orgchem.ru/chem6/index6.htm

94

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TeME
"A30TCcoIepKalie OpraHn4ecKue
coenuaeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4d 110 TCME
"Pacrio3zHaBaHu€e OPraHUYECKUX
coenrHeHnin"

https://lesson.edu.ru/lesson/d7681e62-

c311-48e9-935e-fb3c59299¢c91

96

97

98

KonrponbHas paboTta no reme
"A30TCcoiepKalie OpraHn4ecKkue
coequHeHus"

OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJIEKYJISIDHBIX COCIMHEHUN U
METO/Ibl UX CUHTE3a —IIOJIUMEPU3ALIUS U
MOJIUKOHJIEHCAITHS

IInactmaccel. YTunusanusa u
nepepaboTKa MiacTuka

https://edu.skysmart.ru/homework/new/612

https://orgchem.ru/chem6/index6.htm

https://orgchem.ru/chem6/index6.htm

99

DnacToMepbl: HaTypallbHbII
CUHTCTUYCCKUEC KaydYyKH. Pe3nna

https://orgchem.ru/chem6/index6.htm
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https://orgchem.ru/chem5/link_v23.htm
https://edu.skysmart.ru/homework/new/612
https://edu.skysmart.ru/homework/new/612
https://orgchem.ru/chem6/index6.htm
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://edu.skysmart.ru/homework/new/612
https://orgchem.ru/chem6/index6.htm
https://orgchem.ru/chem6/index6.htm
https://orgchem.ru/chem6/index6.htm

BonoxkHa: HaTypanbHBbIE,

100 HMCKYCCTBEHHBIC, CHHTETUUYECKHE. 1 https://orgchem.ru/chem6/index6.htm
[ToyimMepsl CCMATEHOTO Ha3HAYCHUS
I1 6ota Ne 6. P
101 paitHicexad pabota crenme 1 https://lesson.edu.ru/lesson/d7681e62-
IKCIEPUMEHTAIBHBIX 337124 110 TeMe £311-4869-9356-fh3¢5929991
"Pacrio3HaBaHue IIaCTMAacc U BOJIOKOH"
O0001IeHrEe U cUCTEMaTU3 AU
102 1 https://lesson.edu.ru/lesson/1600e4a4-
VSYHCHHOTO MATEpHATA HO TEME d259-4ba9-0632-094faedce366
"BbICOKOMOEKYISIPHBIE COETUHEHUS "
OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 102
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https://orgchem.ru/chem6/index6.htm
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC

KoaunuecTBO 4acoB

Jara
Ne IpakTuy DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTposabubie usy4e
n/n Bcero ecKHue o0pa3oBaTejibHbIE PeCypPChI
padoThbI HUS
padoTshI

1 AtoMm. CocTaB aTOMHBIX s/iep. XUMUYECKUN 1 https://lesson.edu.ru/lesson/20b1df2
31eMeHT. M30Tonbl e-6ce4-435b-b6dc-5155d30a45fa

5 CtpoeHue 31IeKTPOHHBIX 000JI0UYEK aTOMOB, 1 https://lesson.edu.ru/lesson/20b1df2
KBaHTOBBIC UHCIIa e-6ce4-435b-b6dc-5155d30a45fa

3 Knaccudukanms XuMruIecKuX 3JeMEHTOB (S- 1 https://lesson.edu.ru/lesson/e7d4888
, p-, d-, f-amemenTsI) 1-055d-49da-a49c-7375c3d033e9

4 Pacnipenenenue 37€KTpOHOB 110 ATOMHBIM 1 https://lesson.edu.ru/lesson/e7d4888
opouTaIIM 1-055d-49da-a49c-7375c3d033e9
DNEeKTPOHHBIE KOH(PUTYpaluu aTOMOB

P turypan N https://resh.edu.ru/subject/lesson/63
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
32/start/

COCTOSIHHH

5 DNeKTPOHHBIE KOH(UTYpAIH HOHOB. 1
DNeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 chcTeMa XUMMHU4YeCKuX anemMenToB [l. 1. 1 https://lesson.edu.ru/lesson/e7d4888
Menneneesa, CBA3b ¢ COBPEMEHHOU TEOpUEN 1-055d-49da-a49c-7375c3d033e9
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHH ST CBOWCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 https://lesson.edu.ru/lesson/e7d4888
MIPOCTHIX M CIIOKHBIX BEHIECTB IO IPYIIIIAM 1-055d-49da-a49c-7375c3d033e9
U NIepuoiam

9 Cucrematusanusa 1 0000IIIeHNEe 3HAHUH 1O 1
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https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9

TEMC

Bunnr xumnueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.

https://lesson.edu.ru/lesson/2859ec0

10 Bouopoz[Hvaﬂ CBsI3b. MeXKMOJIeKYIISIpHBIC 9-8ecd-4cd8-8531-edad962608fh
B3auMOIecTBUsA. BXxoaHass KOHTpOIbHAsS
pabora.
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH )
11 ATOMOB. CBS3h SICKTDOHHOI ¢ VDL https://resh.edu.ru/subject/lesson/63
' P TPYIIYP 32/start/151021/
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM
12 [IpencraBieHus 0 KOMIUIEKCHBIX https://resh.edu.ru/subject/lesson/59
COEMHEHMSX: COCTaB U HOMEHKJIATypa 11/start/151053/
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl https://resh.edu.ru/subject/lesson/55
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA 81/start/151081/
BEIIECTB
https://lesson.edu.ru/lesson/8ae38be
14 [IonsiTHE O NTUCTIEPCHBIX CHCTEMAX. 6-e06f-4fae-9729-
[IpencraBnenue 0 KOJUIOMIHBIX PACTBOPaAxX 69903109f968?backUrl=%2F04%2
F11
" . https://lesson.edu.ru/lesson/8ae38be
CTUHHBIE PACTBOPHI: HACHIIIICHHBIEC U
15 HEHACBIIIEHHBIE, PACTBOPUMOCTh 6-e6-Afae-9729-
il Y p . 69903109f968?backUrl=%2F04%2
Kpucramnoruaparst
Fil1
16 CriocoObI BEIpaKEHHS] KOHIIEHTpAIIH https://lesson.edu.ru/lesson/8ae38be
pacTBOpOB 6-e06f-4fae-9729-69903109f968
Pemrenue 3aiau ¢ uCnosib30BaHUEM MOHATUI
" .. " https://edu.skysmart.ru/homework/n
17 MaccoBas JI0JIsl paCTBOPEHHOTO BenecTa ', ew/613
"MossipHast KOHUEHTpaus'"
18 Knaccudukamnms 1 HOMeHKIaTypa https://lesson.edu.ru/lesson/5e33bc3
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https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57

HCOPraHNYCCKUX BCUICCTB

0-805d-41fe-bf72-860434f45f57

CucreMmaruzanys 1 00001IeHe 3HAHNUHI 110

https://lesson.edu.ru/lesson/9adf822

19 TEME 9-876b-4907-868e-1d43bfo0855¢
Kontposbnas padora mo temam "CtpoeHue
atoma. [leproauueckuii 3aKOH U
20 e . . . https://lesson.edu.ru/lesson/cc14f97
PHOZMHCCKAT CHCTEMA XHMITHCCKIX b-ada3-4ac9-a123-dadc40973c6f
anemenTtoB JI. . Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"
Knaccudukanus XuMHIeCKUX peakifil B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
21 3AKOH COXDAHEHHS MACCH BOLLECTE: 3aKON https://lesson.edu.ru/lesson/7563722
p HIeCTB; 2-d397-4bla-810a-cc7bcade8alc
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHYECKHUX PEAKIIHIX
Teruosbie 5deKTHl XUMHUCCKHX peaKiii https://foxford.ru/wiki/himiya/teplov
22 - p ' oy-effekt-himicheskoy-reaktsii-
CPMOXUMIICCKUC ypaBHCHMUA ekzo-i-endotermicheskie-reaktsii
23 Beruncnenus no ypaBHeHUSM XUMUYECKUX https://edu.skysmart.ru/homework/n
peaKkIuii 1 TePMOXUMHUYECKUM YPaBHEHUSIM ew/613
CKOpOCTh XUMUYECKOH peakiinu, eé
24 aBHp IMOCTE OT il quimx g)aKT 5 https://content.edsoo.ru/content/acco
3aBHCHMOCTE OT pa3 OPOB. unts/login/?next=/lab/item/46/
Karanu3 u kaTanuzatopsl
o5 R VS — KL https://lesson.edu.ru/lesson/7563722
OMOTCHIBIC 1 TETCPOTCHHRIC PEaKIl 2-d397-4bla-810a-cc7bcade8alc
https://lesson.edu.ru/lesson/fOch5def
IIpakTuyeckas padora Ne 1 o Teme
26 B o -307e-4575-89d0-
JIMAHE PAsIHHHBIX QAKTOPOB Ha 86041b603655?backUr|=9%62F04%2
CKOPOCTh XMMHUYECKON peakuun" F11
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. https://lesson.edu.ru/lesson/0e41e56

XHUMHYECKOE paBHOBECUE

8-0a2b-4605-bb92-35d1ab69f9ba
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https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://foxford.ru/wiki/himiya/teplovoy-effekt-himicheskoy-reaktsii-ekzo-i-endotermicheskie-reaktsii
https://foxford.ru/wiki/himiya/teplovoy-effekt-himicheskoy-reaktsii-ekzo-i-endotermicheskie-reaktsii
https://foxford.ru/wiki/himiya/teplovoy-effekt-himicheskoy-reaktsii-ekzo-i-endotermicheskie-reaktsii
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://content.edsoo.ru/content/accounts/login/?next=/lab/item/46/
https://content.edsoo.ru/content/accounts/login/?next=/lab/item/46/
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba

[TpakTuyeckas padora Ne 2 o Teme

https://lesson.edu.ru/lesson/0e41e56

28 Bimstnue pa3nuaHbpIX pakTopoB HA ) 8-082b-4605-bb92-35d1ab6979ba
MOJIOKEHNE XMMUYECKOTO PAaBHOBECHS
DIIEeKTPO ecKa CCOILIHAIH.
29 CJ; BE: I;H:IT(IJ/I[;6LIG’I3H:KT :HH:SH Cremens https://lesson.edu.ru/lesson/237cdb5
. . JICKTPOJIHTEL. 4-2787-4817-8330-66027b075645
IUCCOLIMAIINU
HNounnoe npoussenenne Boasl. Cpena
30 BOHLIX PACTEODOB. BolonoHLL https://lesson.edu.ru/lesson/237cdb5
JUIBIX PACTBOPOB. BOAOPOL 4-2787-4817-8330-66027b075645
nokazatensb (pH) pactBopa
31 I'maponus coneit. Peakiuu, nmpoTekaroniye B https://lesson.edu.ru/lesson/e2b3e2c
pacTBOpax dJIEKTPOIUTOB e-c781-40be-bb00-fah862636f7e
IIpa eckas pabora Ne 3 mo reme
32 ,,)I() (CHIeeicat pabot HO e https://content.edsoo.ru/content/acco
MMHIHCCKHE Peaxunn B pactBopax unts/login/?next=/lab/item/50/
AJICKTPOJIUTOB
OKHUCINTEIHFHO-BOCCTAHOBUTEIbHBIE
33 i —— https://lesson.edu.ru/lesson/8f219cef
PCAKIH. el -7a8a-44d5-b58a-b3d1b2ech?237
BOCCTaHOBUTEIHN
34 MeToa 351eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) https://content.edsoo.ru/content/acco
Oayanca unts/login/?next=/lab/item/45/
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB https://lesson.edu.ru/lesson/32e5edc
BEIIIECTB 9-ch82-4f4a-ad5e-4f56bc7el4ed
36 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB https://chem-ege.sdamgia.ru
37 Pelrenue 3ana4 pa3sinnuyHbIX TUIIOB https://chem-ege.sdamgia.ru
38 CucreMaruzanys 1 00001IeHe 3HAHNU 110 https://lesson.edu.ru/lesson/9adf822
TeMe "XuMuueckue peakiuu' 9-876b-4907-868e-1d43bf90855¢
39 KonTponpHas pabota o Teme "Xumudeckue https://edu.skysmart.ru/homework/n

peakuun"

ew/613
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https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://content.edsoo.ru/content/accounts/login/?next=/lab/item/50/
https://content.edsoo.ru/content/accounts/login/?next=/lab/item/50/
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://content.edsoo.ru/content/accounts/login/?next=/lab/item/45/
https://content.edsoo.ru/content/accounts/login/?next=/lab/item/45/
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613

[Tonoxenne Hemerasuios B [lepuoauyeckon
CHCTEME XUMHUYEeCKHuX dnemMeHToB /. 1.

https://lesson.edu.ru/lesson/2390b83

40
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX e-a935-4c96-bd3a-25f26d9c1139
aToMoB. Du3HUecKue CBONCTBA HEMETAIIJIOB
https://lesson.edu.ru/lesson/cfb70c3
41 Annotponusi HeMETaIoB (Ha IpUMeEpe 7-2784-4c66-be05-
KHCIIOpo/ia, cephl, (hocdopa u yriepoza) b0966dffb673?backUrl=%2F04%2F
11
42 Bopopona: nonydyenue, pusndeckue u https://resh.edu.ru/subject/lesson/59
XMMHYECKHE CBOMCTBA. [ 'uipuibl 39/start/151320/
["ayioreHsl: HaX0XKJICHUE B MPUPOJIC, .
https://chemege.ru/zadanie-31-
43 CHOCOObI MOTy4YeHUs, PU3NIECKUE U
. galogeny/
XHMUYECKHE CBOMCTBA
r . http://files.school-
aJIOreHOBOIOPOIbI. BakHeimme )
44 collection.edu.ru/dlIrstore/21alb04d-
KHCJIOPOJICOACPIKAIITNE COCTUHCHUS ££73-4786-6864-
TaJIoreHoB bf563cb39186/index.htm
http://files.school-
JlabopatopHblie 1 IPOMBIILIIEHHBIE CTIOCOObI )
45 0 collection.edu.ru/dlIrstore/81445edf-
MOJIyYEHUS TAJIOT€HOB. pHvMeHeHI/Ie aeba-d211-8d91-
TalOTeHOB H X COCNHHCHHH 4e3f6e65a333/1010411A.htm
IIpakTuueckas padora Ne 4. Pemenue
16 p P https://lesson.edu.ru/lesson/7¢c19b0b
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 2-7815-4db3-86f4-d0ac5h740b3b
"I"anoreHs!"
Kucnopon: naboparopusie u http://school-
47 MIPOMBIIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS, collection.edu.ru/catalog/res/1c372b
(buzmvecKre u XuMU4IecKkue cBoiicTBa. O30H. fb-47b8-4957-3e97-
[TpuMeHeHre KHCIOpOa H 030Ha 0427608bde94/view/
48 Oxkcubl ¥ IEPOKCUBI https://lesson.edu.ru/lesson/aled8cO
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https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://chemege.ru/zadanie-31-galogeny/
https://chemege.ru/zadanie-31-galogeny/
http://files.school-collection.edu.ru/dlrstore/21a1b04d-ff73-4786-68e4-bf563cb39186/index.htm
http://files.school-collection.edu.ru/dlrstore/21a1b04d-ff73-4786-68e4-bf563cb39186/index.htm
http://files.school-collection.edu.ru/dlrstore/21a1b04d-ff73-4786-68e4-bf563cb39186/index.htm
http://files.school-collection.edu.ru/dlrstore/21a1b04d-ff73-4786-68e4-bf563cb39186/index.htm
http://files.school-collection.edu.ru/dlrstore/81445edf-aeba-d211-8d91-4e3f6e65a333/1010411A.htm
http://files.school-collection.edu.ru/dlrstore/81445edf-aeba-d211-8d91-4e3f6e65a333/1010411A.htm
http://files.school-collection.edu.ru/dlrstore/81445edf-aeba-d211-8d91-4e3f6e65a333/1010411A.htm
http://files.school-collection.edu.ru/dlrstore/81445edf-aeba-d211-8d91-4e3f6e65a333/1010411A.htm
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
http://school-collection.edu.ru/catalog/res/1c372bfb-47b8-4957-ae97-0427608bde94/view/
http://school-collection.edu.ru/catalog/res/1c372bfb-47b8-4957-ae97-0427608bde94/view/
http://school-collection.edu.ru/catalog/res/1c372bfb-47b8-4957-ae97-0427608bde94/view/
http://school-collection.edu.ru/catalog/res/1c372bfb-47b8-4957-ae97-0427608bde94/view/
https://lesson.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628

e-7c1d-4ed6-8fe0-5185cc132628
https://edu.skysmart.ru/homework/n

49 Pemenue 3amay pa3aM4HBIX THIIOB ew/613
Cepa: HaXOXKJIEHUE B MPUPOJIE, CIIOCOOBI hit ://s_chool-
50 b 3 « collection.edu.ru/catalog/res/060ff9
HOJIE/"—IGHI/ISI, N3NYCCKUEC U XUMHNUYCCKUC 94-7215-ff7a-d857-
cboucTBa 95619604da91/view/
http://school-
51 C b collection.edu.ru/catalog/res/954f69
CPOBONIOPOL, CYTTLOUILI 3d-a2a7-a6da-8ae7-
461ab0d813ec/view/
K . .
52 choponconepmimne CoeﬂH“HeHm cept https://chemege.ru/zadanie-31-sera/
OcoOEHHOCTH CBOWCTB CEPHOM KHUCIOTHI
[IpakTuueckas padora Ne 5. Pemenue
53 " https://lesson.edu.ru/lesson/7c19b0b
SKC.I.'IepI/IMeHTaJ'ILI'-'ILIX 3amay o teme "Cepa 2-7815-4db3-86f4-d0ac5h740b3b
U €€ COeqUHEHNS
Asor: https://www.yaklass.ru/p/himija/9-
30T: HaXO0XKJICHUE B MPUPOJIC, CITOCOOBI L
o4 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE Klass/khimiia-nermetallov-
qu X 157456/azot-i-ego-soedineniia-
CBOMCTBa. AMMUAK, HUTPU/IBI 161796
K . .
55 HCII0pOACOeP mimne COGM}ECHM asora https://chemege.ru/zadanie-31-azot/
Oco0eHHOCTH CBOMCTB a30THOM KHUCJIOTHI
https://scienceforyou.ru/tematichesk
56 [IpumeneHue azoTa U €ro COIUHEHUN. ie-zadanija-dlja-podgotovki-k-
A30THBIE Y100pEeHHS egje/tematicheskij-test-na-svojstva-
soedinenij-azota
docdop: HaXOKIEHHE B IPUPOE, CIIOCOOBI )
$op A pHpod https://chemege.ru/zadanie-32-
57 NoJTy4eHus1, GU3NYECKUE U XUMUUYECKHUE

coiicTBa. Pochuas! u hochun

fosfor/
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https://lesson.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
http://school-collection.edu.ru/catalog/res/060ff994-7215-ff7a-d857-956f9604da91/view/
http://school-collection.edu.ru/catalog/res/060ff994-7215-ff7a-d857-956f9604da91/view/
http://school-collection.edu.ru/catalog/res/060ff994-7215-ff7a-d857-956f9604da91/view/
http://school-collection.edu.ru/catalog/res/060ff994-7215-ff7a-d857-956f9604da91/view/
http://school-collection.edu.ru/catalog/res/954f693d-a2a7-a6da-8ae7-461ab0d813ec/view/
http://school-collection.edu.ru/catalog/res/954f693d-a2a7-a6da-8ae7-461ab0d813ec/view/
http://school-collection.edu.ru/catalog/res/954f693d-a2a7-a6da-8ae7-461ab0d813ec/view/
http://school-collection.edu.ru/catalog/res/954f693d-a2a7-a6da-8ae7-461ab0d813ec/view/
https://chemege.ru/zadanie-31-sera/
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://chemege.ru/zadanie-31-azot/
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/tematicheskij-test-na-svojstva-soedinenij-azota
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/tematicheskij-test-na-svojstva-soedinenij-azota
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/tematicheskij-test-na-svojstva-soedinenij-azota
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/tematicheskij-test-na-svojstva-soedinenij-azota
https://chemege.ru/zadanie-32-fosfor/
https://chemege.ru/zadanie-32-fosfor/

Oxkcuabl hocdopa, pochopconepxarime

http://school-
collection.edu.ru/catalog/res/bed08f

58
kucioThl. Comu hochHopHOM KUCTOTHI ad-8cff-11db-b606-
0800200c9a66/view/
IT .
59 pUMEHETHE pOchopa i ero coeae i https://foxford.ru/wiki/himiya/fosfor
dochopubie yIoOpeHus
[IpakTrueckas padota Ne 6. Permenue
60 N "A https://lesson.edu.ru/lesson/7c19b0b
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME 30T U a2-7815-4db3-86f4-d0ac5b740b3b
docdop u ux coequHeHUS"
Yrnepos: HaxoXJIeHUE B IPUPOJIE, o
PO ! PHPOA https://foxford.ru/wiki/himiya/ugler
61 AJUTOTPOITHBIE MOTU(PUKALINH; PUHICCKUE 1 od
XUMHYECKHUE CBOICTBA, TPUMEHEHUE _
62 Oxcun yriepoaa(ll), okcua yriepoma(1V), https://foxford.ru/wiki/himiya/soedi
yrojibHasi KUCJIOTa U €€ COJIu neniya-ugleroda
63 Pemrenue 3a1a4 pa3inyHbIX THIIOB https://chem-ege.sdamgia.ru
Kpemuuii: Haxox1eHue B mpupoJe, hit ://S_ChOOI_
64 6 b collection.edu.ru/catalog/res/b65a9a
CHOCOOBI nonyqeimﬂ, W3UYECKUE U 82-933d-6b6h-daf1-
XUMHUHCCKHC CBOMCTRA ea26d9eda77b/view/
v __
65 Oxenn ipemuna(1V), ipemnesas knenota, https://chemege.ru/silicium/
CUJIUKATBI
http://school-
[IprMeHeHne KpeMHUS U €T0 COCITMHEHMI. collection.edu.ru/catalog/res/bed0b6
66
Crex1o, ero nmoyy4eHue, BUAbl CTEKIIA a4-8cff-11db-b606-
0800200c9a66/view/
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://chem-ege.sdamgia.ru
68 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TTO https://edu.skysmart.ru/homework/n
TeMe "Hemerananr" ew/613
69 KonTponbras padbota mo teme "Hemeramer" https://chem-ege.sdamgia.ru
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http://school-collection.edu.ru/catalog/res/bed08fad-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed08fad-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed08fad-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed08fad-8cff-11db-b606-0800200c9a66/view/
https://foxford.ru/wiki/himiya/fosfor
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://foxford.ru/wiki/himiya/uglerod
https://foxford.ru/wiki/himiya/uglerod
https://foxford.ru/wiki/himiya/soedineniya-ugleroda
https://foxford.ru/wiki/himiya/soedineniya-ugleroda
https://chem-ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/res/b65a9a82-933d-6b6b-4af1-ea26d9eda77b/view/
http://school-collection.edu.ru/catalog/res/b65a9a82-933d-6b6b-4af1-ea26d9eda77b/view/
http://school-collection.edu.ru/catalog/res/b65a9a82-933d-6b6b-4af1-ea26d9eda77b/view/
http://school-collection.edu.ru/catalog/res/b65a9a82-933d-6b6b-4af1-ea26d9eda77b/view/
https://chemege.ru/silicium/
http://school-collection.edu.ru/catalog/res/bed0b6a4-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed0b6a4-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed0b6a4-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed0b6a4-8cff-11db-b606-0800200c9a66/view/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://chem-ege.sdamgia.ru/

AHanu3 pe3yabTaToB KOHTPOJIBHON paboTHI,

70
KOPPEKIHs OIIHNOO0K
ITonoxenune Meramios B [lepuoguyeckon
71 CUCTEME XMMHYECKHX DIIEMEHTOB. https://resh.edu.ru/subject/lesson/34
OCOOEHHOCTH CTPOCHUS SJEKTPOHHBIX 93/
000JI0YeK aTOMOB METAJLJIOB
7 OO6mue Gpuznueckre CBOMCTBA METAIIOB. https://lesson.edu.ru/lesson/a0d5bd1
[TpumeHeHne METAJIOB B OBITY U TEXHUKE 6-683e-4ale-8073-70c604€9c862
https://resh.edu.ru/subject/lesson/34
73 CmuiaBsl MetauioB. Kopposust Mmetanion 79/
74 Pemenue 3a1au pa3nuvHbIX TUIIOB https://chem-ege.sdamgia.ru
DNEKTPOXUMHUYECKUI Pl HAPSHKEHUM
75 MeTaios. OBIIIHe CHoCOBH Oy YeHHS https://lesson.edu.ru/lesson/a0d5hd1
6-683e-4ale-8073-70c604e9c862
METaJIJIOB
O6mas xapakrepucTuka MmetamioB |A-
rpynisl [leppoaudyeckon cCucTeMBl
76 XUMUYECKUX dIeMeHTOB. Hatpuli u xanuii: https://lesson.edu.ru/lesson/e7ff8162
nojry4eHue, pU3nuecKkue U XMMU4IecKue -0d4d-40f8-b9f7-422c3e710750
CBOMCTBA, IPUMEHEHNE POCTHIX BEILIECTB U
HUX COeIUHEHUN
Oom1as xapakrepucTtrka Metayuion |1A-
rpynisl [leppoaudyeckoin cucTemsl
77 XMMHYECKUX IJIEMEHTOB. Maruui u https://resh.edu.ru/subject/lesson/58
KaJbLUi: ody4YeHue, Gusndeckue u 14/
XUMHUYECKHE CBOICTBA, TPUMEHEHNE
MPOCTHIX BEIIECTB U UX COETUHEHUN
78 XKe€ctkocTh BOABI M cLIOCOOBI €€ yCTpaHEeHuUs https://foxford.ru/trainings/18117
79 AOMUHUI: TIONTy4YeHne, Pu3nyecKkue u https://resh.edu.ru/subject/lesson/58
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https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/3493/
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/3479/
https://chem-ege.sdamgia.ru/
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/
https://foxford.ru/trainings/18117
https://resh.edu.ru/subject/lesson/5814/

XUMHNYCCKHUC CBOﬁCTBa, IIPUMCHCHUC

14/

AMdoTepHbIE CBOMCTBA OKCHA U
TUAPOKCH/IA ATIOMHUHUS,

https://edu.skysmart.ru/homework/n

80
TUAPOKCOKOMILIEKCHI aJTFOMUHHUS, UX ew/613
NIPUMEHEHUE
81 Pemenue 3amay pa3aM4HBIX THIIOB https://chem-ege.sdamgia.ru
IIpakTrueckas padora Ne 7. Pemenne
p p https://edu.skysmart.ru/homework/n
82 AKCIICPUMEHTAIIBHBIX 33724 110 TEME ew/613
"Mertasuibl IJIaBHBIX oArpymmn"
OO01mmas xapakTepucTHKa METaJNIOB
83 no6ouHbIX oarpymm (b-rpyrmm) https://foxford.ru/wiki/himiya/osobe
[Teproanueckoit CUCTEMBI XUMHUYECKHX nnosti-stroeniya-i-svoystv-metallov
3JIEMEHTOB
84 ®u3nYECKUEe U XMMUYECKUE CBOMCTBA XpoMa https://chemege.ru/zadanie-31-
U €0 COCIMHEHUM, NX PUMEHEHUE hrom/
o https://scienceforyou.ru/tematichesk
Baxxueiimme coemuHeHus: MapraHiia. ) . .
ie-zadanija-dlja-podgotovki-k-
85 [lepmaHraHat Kaius, €ro OKUCIUTEIbHbBIE . . ;
. egje/test-na-himiju-hroma-i-
CBOICTBa maroanca
dusnueckue U XUMHUECKHE CBOIICTBA
86 N § [T p— https://content.edsoo.ru/content/acco
a ’ yd unts/login/?next=/lab/item/51/
MPUMEHEHHE CIUIaBOB XKele3a
duznyeckre 1 XUMUYECKHUE CBOUCTBA MEINU ..
87 . . https://foxford.ru/trainings/18128
n €€ COCAUHECHNHU, UX HpI/IMeHeHI/Ie
duznueckre 1 XUMUYECKHUE CBOMCTBA [IMHKA
88 Y €T0 COSMHCHHM, UX PUMCHECHHE. https://chemege.ru/zadanie-31-zink/
FI/IJIPOKCOKOMHJ'IGKCI)I IIMHKAa
89 ITpakTuyeckas padora Ne 8. Pemenue https://lesson.edu.ru/lesson/6545ec4
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https://resh.edu.ru/subject/lesson/5814/
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
https://chemege.ru/zadanie-31-hrom/
https://chemege.ru/zadanie-31-hrom/
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himiju-hroma-i-marganca
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himiju-hroma-i-marganca
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himiju-hroma-i-marganca
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himiju-hroma-i-marganca
https://content.edsoo.ru/content/accounts/login/?next=/lab/item/51/
https://content.edsoo.ru/content/accounts/login/?next=/lab/item/51/
https://foxford.ru/trainings/18128
https://chemege.ru/zadanie-31-zink/
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7

AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

4-34¢5-43f6-826b-a648d7d6fef7

https://scienceforyou.ru/tematichesk
ie-zadanija-dlja-podgotovki-k-

90 Pemenwue 3a1a4 pa3nuyHbIX TUIIOB eqie/test-na-himiiu-hroma-i-
marganca
o1 O06o001eHre 1 cucTeMaTr3aIus U3y4eHHOTO https://edu.skysmart.ru/homework/n
Marepuaia mno teme "Mertasibt" ew/613
" " https://edu.skysmart.ru/homework/n
92 KontponbHas padota no Teme "MeTayisl
ew/613
93 AHanus pe3ynbTaToB KOHTPOJIbHON padoThI,
KOppEeKLHsI OIINO0K
Ponb xumun B o6ecrieyeHuN yCTOHYHBOTO
94 a https://lesson.edu.ru/lesson/b8e4d65
pa3Butus yenoneuecTsa. [lonsarue o 7-9607-4860-8583-9F766dc8a50F
Hay4YHBIX METOJaX UCCIIEI0BAaHUS BEIIECTB
HayuHble npuUHIUIBI OpraHU3aIiu
95 XUMHUYECKOTO ITPOU3BOJICTBA. https://lesson.edu.ru/lesson/f599955
[TpomblIIIEHHBIE CITOCOOBI MOTYUEHUS 7-18c8-4853-83a0-588bf830407a
Ba)KHEHUIIINX BEIIECTB
XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH https://resh.edu.ru/subject/lesson/59
96 .
Cpedbl U €ro MOCIEACTBUS 48/train/68659/
97 XHMHS U 30POBbE YEIIOBEKA. https://resh.edu.ru/subject/lesson/54
JlexapcTBeHHBIE CpencTBa 52/train/150821/
http://school-
08 Xumus nuny. Ponbs xumun B o0ecrieueHuu collection.edu.ru/catalog/res/d2ac43
MUIIeBON O€30MacHOCTH 2d-90b3-5a9a-3701-
1e9fed291593/?fullView=1
99 Kocmernueckue u napromepHbie CpeIcTBa. http://school-

BriTtoBasg xumug

collection.edu.ru/catalog/res/789d96
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https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himiju-hroma-i-marganca
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himiju-hroma-i-marganca
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himiju-hroma-i-marganca
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himiju-hroma-i-marganca
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://resh.edu.ru/subject/lesson/5948/train/68659/
https://resh.edu.ru/subject/lesson/5948/train/68659/
https://resh.edu.ru/subject/lesson/5452/train/150821/
https://resh.edu.ru/subject/lesson/5452/train/150821/
http://school-collection.edu.ru/catalog/res/d2ac432d-90b3-5a9a-3701-1e9fed291593/?fullView=1
http://school-collection.edu.ru/catalog/res/d2ac432d-90b3-5a9a-3701-1e9fed291593/?fullView=1
http://school-collection.edu.ru/catalog/res/d2ac432d-90b3-5a9a-3701-1e9fed291593/?fullView=1
http://school-collection.edu.ru/catalog/res/d2ac432d-90b3-5a9a-3701-1e9fed291593/?fullView=1
http://school-collection.edu.ru/catalog/res/789d96f1-f9ec-d528-f8de-5eabca41331e/view/
http://school-collection.edu.ru/catalog/res/789d96f1-f9ec-d528-f8de-5eabca41331e/view/

f1-f9ec-d528-f8de-
5eabca41331e/view/

XuMus B CTPOUTENLCTBE. BakHelmue

https://lesson.edu.ru/lesson/acd826c¢

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIE 1 £-220-49db-b216-6F7c26a84728
MaTepHabl
101 XUMHS B CEJIbCKOM XO3SIICTBE. 1 https://lesson.edu.ru/lesson/acd826¢c
Opranudeckrie 1 MUHEpAJIbHBIEC yI0OpEHUS f-ba2d-49db-b216-ef7c26a84728
102 Cucremaru3zanus 1 00001IeHNE 3HAHUH 110 1
Teme
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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http://school-collection.edu.ru/catalog/res/789d96f1-f9ec-d528-f8de-5eabca41331e/view/
http://school-collection.edu.ru/catalog/res/789d96f1-f9ec-d528-f8de-5eabca41331e/view/
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 knacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [lpoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., O01iecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA
1.lopoubkun,A.I".bepexnas, T.B.Caxuena,B.A.@eppanéra Xumus
Temarnueckue TecTsl A1t OArOTOBKM K EI'D 3agaHus BBICOKOTO ypOBHS
cnoxxkroctu(C1-C5) Jlernon Pocros-na-/{ony 2017

2. Otmmuauk EI'D Xumus Pentenue citoskHbIX 3agannil «THTEIUIEKT-
enTp»2020

3. A.A.KaBepuHa u 1p., «Y4eOHO — TPEHUPOBOYHBIE MATEPUAIIBI IS
noarotoBku k EI'D. M., lIpoda, 2014

4. Ps6oB M.A. Tpenaxép. Xumus. Pacuérusie 3agaun/M .Ps60B.- M.:

U3 narenscTBO «OK3ameny, 2020.-118,c
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5. Ky3smenko H.E., Epémun B.B. «2400 3agad mo xumum», Mocksa, lpoda,
2005 r.

6. Mensenes HO.H. «Xumusg. KUM EI'D», Ox3amen, 2019r.

7. Hobpotun [1.YO., KaBepuna A.A. «Xumus. [A —2019», Actpens,

Mocksa, 2019 1.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

Odunmansublii mopran EI'D (ege.edu.ru). http://www.ege.edu.ru/ru/main/
Odunmanbubrit mopran I'MA (gia.edu.ru)
http://gia.edu.ru/ru/graduates_classes/exam/

Bapuantel EI'D o xumun https://neznaika.info/ege/chemistry/

Karayor o6pazoBatensHbIx pecypcoB no xumuu https://lesson.edu.ru/04/08
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