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Pabouast mporpamma 1o XMMHUM Ha ypOBHE CpEIHEro o0Iero oopasoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yibrataM OCBoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpeaHero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yueObHOro mpenmera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®eneparum,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pazBuTHsl BocniuTaHus B Poccuiickoit ®denepanuu Ha niepuon mo 2025 roga» (Pacmopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAa)XXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTOo oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peaiuzyeMoe B YCIOBUAX AUPPEPEHUUPOBAHHOTO, MNPOMUIBLHOTO OO0Yy4YeHHSs, IPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0O U OOIIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJBI,
HEOOXOAUMYIO /ISl afanTalud MX K OBICTPO MEHSIOIIMMCS YCJIOBHUSM JKM3HH B COLUYME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHs B OpraHU3alusax MNpo(ecCHOHAIBHOTO O00pa3oBaHHs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJIeH, COAep KaHus, Pe3yJIbTaTOB 00y4eHUsS U TpeOOBaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CIEAYIOLIUE BBIMOJIHSIEMbIC
POrpaMMOii 0 XUMHUHU (YHKITUH:

e UH(POPMAIMOHHO-METOIMYECKAs, peaNn3alusi KOTOPOH oOecreynBaeT MOJyYCHUE
NPEICTaBICHUS O IIEJSX, COJACPKAHWU, OOIIEH CTpaTeruu OOY4EHHUs, BOCIIUTAHHUSA U
pa3BUTHS OOYYAIOIIMXCS CPEICTBAMHU MPEAMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

e  OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOoTopas Ipe1ycMaTpuBaeT orpeiesieHue:
IPUHLIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEAOBATEIBHOCTH HM3y4EHUS Y4eOHOro
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHUK; MOJXO0JI0B K
(OpMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OIIEHKM O00pa30BaTENIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe €IUHOIo
rocy/1apCTBEHHOI0 SK3aMeHa 10 XUMUHU.

[Tporpamma asnist yrinyOIE€HHOTO U3YUEHUS XUMHUH:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHKe, 00s3aTeabHOe I U3YUEeHUS
B paMKax OTAENbHBIX  Hpodumiel, NpeIycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeJIbHBIM JIMHUSAM/pa3ziesiaM
Kypca;

e JaéT MpUMEpPHOE paclpesieleHne yueOHOro BpeMeHH, peKOMEHIYEMOTo ISl U3y4eHUs
OTJIEIbHBIX TEM;

e TMpeasiaraeT MPUMEPHYI0 IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBA3EH;

e JAET METOAMYECKYID HHTEPIPETALMIO LEJIell M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yriayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX NPHUOPUTETOB B CHUCTEME CPETHETO
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHMSI OCHOBHOH 00pa30BaTEIbHOM MpOrpamMMbl CpeAHEro o0Iero odpa3zoBaHuUs
(IMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TT0O3HABATENbHBIX JIEHCTBUH OOYy4arolIerocss IO OCBOCHHIO COJIEp’KaHUs
npeaMera.



I[lo BceM Ha3BaHHBIM IMO3HUIMAM B MPOrpaMMe IO XUMHUU IPESyCMOTPEHa
IPEEMCTBEHHOCTh C OOy4eHHEM XHMUU Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOH TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBJISIIOLIEH collep:kaHus y4eOHOro mpeamMera « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BAPUATUBHOW COCTAaBIIAIONICH, KOTOpas JHOJKHA ONPENETIAThHCA B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO POoQHIIsi 00ydeHHUS.

B cootBerctBuu ¢ koHuentyainbHbiMU mnojoxkeHusmMu DPIOC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUeHHS Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMHs Ha YPOBHE YIriyOiIEHHOTO M3Y4YEHUS HaIpaBlieH
Ha peaJn3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIUM J3TaloM IOJyYEHUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCIUIUIMH B By3aX U OpraHu3alusx cpeaHero npodeccuoHanbHoro oopazoanus. B 31oii cszu
U3y4eHue npeaMera «XHUMHS» OpPUEHTUPOBAHO MPEUMYILIECTBEHHO HA pacUIMpeHHe U
yIIIyONieHHEe TEOPETHUYECKOW M TMPAKTHYECKOW IMOATOTOBKM OOYYaroImuXcs, BbIOpaBIINX
onpeAenéHHbIi Npopuiib 00y4eHHsI, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOIIEro MOTyYeHUs
XUMHYECKOro 00pa3oBaHus B opraHuzanusix rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeaHEero o0mero oOpa3oBaHUsl M3ydeHHE TpeaMeTa «XUMHD)
OpPUEHTUPOBAHO TAK)KE HA PELICHHUE 3a/1a4 BOCIUTAHUS U COLIMAJILHOTO Pa3BUTUSI 00yJaroIuxcs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHUI, YMEHUN pallHOHATU3AINH Y4eOHOTO
Tpygda U  OOOOIIEHHBIX CIOCOOOB  JEATENIBHOCTH, HMMEIOMIUX  MEXIUCUUIIITMHAPHBIM,
HAJIIPEIMETHBIN XapaKTep.

CocraBmsitomiuMu  nipeMeTra «XUMHUS» Ha YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsie Kypeol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpeIeIeHUU TOJIXO0J0B K OTOOPY M CTPYKTYPHOH OpraHu3alMu COAEPIKaHUS STUX KYpPCOB B
porpaMMe Mo XMMHHU 3a OCHOBY NpUHATHI nojoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yuY€HHUs MpeAMeTa. JTa CHUCTeMa 3HAHUM IOJIydaeT ONpeeNEHHOE TEOpEeTUYECKOe
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoniblIui  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAUUTENIBHOIO YBEIMUYEHHs O00bEMa 3HAHMM O XUMHMUYECKMX OJIIEMEHTax U
CBOMCTBaX UX COEJIMHEHUN HAa OCHOBE PACIIMPEHUsS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBaEMbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. 3yueHnune nepuoauveckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSIETCS C
TOUKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUN Mpu e€ 00pa3oBaHUU U pa3pyLICHHH, a TaKXke C
TOYKHM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOIHIETCS
(bopMHpOBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOJIN3E PACILUIaBOB
W pAcCTBOPOB BEIIECTB. B Kypce OpraHM4YecKol XWUMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yaemnseTcss oco00e BHUMaHUE BOIPocaM 00 AJIEKTPOHHBIX 3 dexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKLuil.

Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMUMHMHU YTIyOJIEHHOTO YpOBHS
U3YYEHHUs Ui KJIAcCOB ompeAenéHHoro mpoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTYpy U
XapakTep JONOJHEHUH K o01el crucreMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE
npenMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa Il KIAacCOB XHMHKO-(hPH3HMYECKOro



npoduist 6oJbIIOe 3HAYCHHE OYyAyT UMETh JIEMEHTHI y4eOHOTO MaTepHaia Mo oOImeld XUMHUH.
[lpy m3ydeHuM mnpeaMeTa B JAHHOM Cilydae akleHT OyaeT chenaH Ha OOLIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XMMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIH3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KJIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhIIs
00BN yAeIbHBIN Bec OyaeT UMEeTh OpraHhyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIETKU Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIH/bL, O€IKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HaHMUSI O COCTABE M CBOMCTBAX IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPIaHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B IIO3HAHUS U OIbITa MPAKTUYECKOTr0 IPUMEHEHHUSI HayUYHbIX 3HAaHUH U3y4EHUE IIpeIMeTa
«XuMHs» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4EOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHS» Ha yriIyOJIEHHOM YpPOBHE TaKkkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHUMHH KakK 00JIacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUUYECKON JESITeIbHOCTH YeNOBeKa U OJHOrO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
peaMeTa npearnosaraeT peaau3aluio Takux 1esei, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MaTEpUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBICHUH MPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e Beayleil poiu B 00ecriedyeHNH YCTOMUMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
po0JieM HSKOJIOTMYECKOM, SHEPreTUYecKoW W MUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIMIMHBI, CO3JaHUM HOBBIX MAaTEpHUAJIOB, HOBBIX MHCTOYHHUKOB DJHEPIHH, B
o0ecrieueHNH paloHaIbHOIO IIPUPOIOTIOIB30BAHUS, B (dbopmHpoBaHUU
MHUPOBO33PEHUS U 00IIEH KyJIbTypbl YEJIOBEKA, a TAKKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CpEIE;

e OCBOCHHME CHCTEMbl 3HAaHUH, JEKAaUIMX B OCHOBE XUMHUYECKOH COCTaBJISIOLIECH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAaMEHTaJIbHBIX TMOHATHHA, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IPEACTAaBICHUI O CTPOEHUMHU BEIIECTBa Ha pPa3HbIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMMYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHMSI XUMHUYECKUX
peakuuii, 0 XUMHYE€CKOM PaBHOBECHUH, PACTBOpPAX M JAUCHEPCHBIX cHcTeMax, 00 00X
HAyYHBIX IPUHLUIIAX XUMHUYECKOTr0 TPOU3BO/ICTBA;

e (QopmupoBaHue y 0O0yYarOImMXCS OCO3HAHHOTO IIOHMMaHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUH [UId OOBSACHEHHs KIIIOYEBBIX HAeH U mpolieM
COBPEMEHHOM XUMMHU, AT OOBACHEHHS M NPOTHO3ZUPOBAHUS SIBICHUH, HMEIOLINX
€CTECTBEHHO-HAYYHYI0 MPUPOAY; TPAMOTHOTO peEHIeHHs] MpoOJieM, CBSA3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHHWS, AaHAJIW3a W OLEHKHM C IMO3WLIHHA SKOJIOTMYECKOU
0€30IMaCHOCTH MOCJIEACTBUN OBITOBOM M MPOM3BOJICTBEHHOH AEATEIBHOCTH YEJIOBEKa,
CBSI3aHHOW C XUMHUYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOi
BEIIIECTB;

e yrayOJeHHe MpeICTaBICHUM O Hay4yHbIX METOoAaX IO3HAHUS, HEOOXOAMMBIX JUIS
pPUOOpPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHNS XUMHUUECKUX



ABJICHUM, MMEIOIMIMX MECTO B TMPUPOJE, B TPAKTHUUECKON JAEATEeIbHOCTH U
MMOBCETHEBHOW KU3HU.
B mnane peanu3anmuu TEPBOOYEPEIHBIX BOCHUTATENBHBIX M PA3BUBAOIINX (PYHKIIHHA
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiiero oOpa3oBaHUsl MPU U3YYEHUHU IpeaMmeTa «XUMHUsS» Ha
yray0iIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh IPHOOPETAIOT TaKue 1IeNIM U 331a4H, KakK:

e BOCIUTaHUE YOEKAEHHOCTH B TIO3HABACMOCTH SIBIICHUW MPUPOIBI, YBAXKCHHUS K
MPOIIECCY TBOPUYECTBA B O0JIACTU TEOPETHYECKHX W MPHUKIAIHBIX HCCIICIOBAHUA B
XUMHUH, GOPMUPOBAHHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

e pa3BUTHE MOTHBAIMK K OOYYCHHIO M IMO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOECHHUS 00IEUEIOBEUYECKUX LIEHHOCTEN;

e pa3BUTHE TMO3HABATEJIbHBIX HWHTEPECOB, HHTEUIEKTYaJIbHBIX W  TBOPYECKHX
crocobHocTel 00y4aromuxcsi, GOPMUPOBAHUE Y HUX CO3HATEIBHOI'O OTHOILIEHUS K
CcaMO0OOpa30BaHUI0O W HEMPEPHIBHOMY OOPAa30BaHUIO KaK YCJIOBHIO YCHEIIHOMN
MpoPECCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e >KU3HH;

e (QopmupoBaHHE YMEHUH U HaBBIKOB PA3yMHOI'O MPHUPOAONOIB30BAHUSA, DPa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOLIECTBEHHO-TIOJIE3HOU
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3y4eHHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpaszoBaHusi, cocraBisieT 204 dacos: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMMH.

[IpenmMeT ¥ 3HauYeHHE OpPraHUYECKOM XWMHH, NPEJICTaBICHHE O MHOroo0Opa3uu
OpPraHMYECKUX COCTUHEHUM.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XMMUYecKasl CBSI3b B OPraHMYECKUX COETUHEHUSIX.
Tunsl rubpuan3anuu aTOMHBIX opOHuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAaJECHTHOMN
cBsi3U (OOMEHHBIH M JIOHOPHO-AKIENTOPHBIN). THUIBI MepeKpbIBaHUs aTOMHBIX opOuTaneil, 6- u
n-cBsa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajukale, Hykieoduie u ameKTpodure.

Teopuss cTpoeHuss opraHudeckux coennHeHnid A.M. byrinepoBa u coBpeMEHHBbIE
IIPEJICTABJICHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHNE TEOPUN CTPOEHHUSI OPraHUYECKUX COEAMHEHUN.
MonekynsipHble M CTPYKTypHble (Qopmynbl. CTpyKTypHbIE (DOPMYIBl Pa3IUYHBIX BHIOB:
pa3BEpHyTas, COKpaml€HHas, cKeneTtHas. M3omepusa. Buuabl wu3omepun: CTpyKTypHas,
IIPOCTPAHCTBEHHAsA. OJEKTPOHHBIE A(P(GEKTHl B MOJIEKYJaX OpPraHMYECKUX COEAMHEHUN
(MHIIyKTUBHBINA U ME30MEPHBIH 3 PeKTsI).

[IpencraBienue o kiaccupuKauy opranndeckux BemiecTs. [loHsTre o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonoruueckue psanel. CucremaTnueckas HOMEHKIIATypa OpraHUYeCcKUX
coequaenuii (IUPAC) u TpuBnanbHble Ha3BaHHSI OTJECIBHBIX MPEICTABUTEICH.



OcobenHoctT W Kilaccudukanus  OpraHuyeckux  peaknuid.  OKHCIUTETBHO-
BOCCTAaHOBUTENbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4YecKuX BEUIECTB W MaTepualaMHd Ha UX OCHOBE, OMBITHI IO MPEBPALICHUIO
OpraHMYECKHUX BEUIECTB IMpH HarpeBaHuu (MJIaBieHHe, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBAHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. ['omonornyeckuil psif aiakaHoB, oOmias Gopmysia, HOMEHKIATYpa U M30MEPHS.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOINEKY/ alKaHOB, SP>-THOPHIM3AINS aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA AIKAHOB.

XYMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEpU3aLUH, JETUIPUPOBaHMUS,
HUKIU3aliy, M[HPOJIM3a, KpekuHra, ropeHus. [IpencraBieHue o MeXxaHHU3Me peakUui
paZuKaIbHOTO 3aMEIICHHUS.

Haxoxnenne B npupoae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[Muknmoankanel. O6mast Gpopmysna, HoMeHKIaTypa u u3oMepusi. OCOOCHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (IMKJIONPOINAaH, HUKIOOyTaH) U OOBIYHBIX (IMKJIONEHTAaH,
[UKIIOTeKCaH ) [UKI0ANKaHoB. CrocOObI MONTY4YeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Anxkensl. 'omonorndeckuii psig ajakeHoB, oOmas Gopmysa, HOMEHKIATYpa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHME MOINEKY] AJKEeHOB, SP>-rHOpHAM3aIMs aTOMHBIX opOuTaneii
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMmeTpuieckas (Iiuc-TpaHc-) nzomepus. Ousndeckue
CBOICTBa alKeHOB. XMMHYECKHE CBOWMCTBA: pPEaKIUU MPUCOCAUHEHUS, 3aMEIICHUs B 0O-
IIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3anuu M okucieHus. [IpaBmiio MapkoBHHMKOBA.
KauecTBeHHbI€ peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIC,  M30JIMPOBAHHEIE,
kymyaupoganuvie). (OCOOCHHOCTH  AJIGKTPOHHOTO CTPOCHHS UM XHUMHUYECKHX  CBOMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanus conpspkEHHBIX JHEHOB.
CrniocoObl nony4eHus 1 NIPUMEHEHNE aJIKaIuEeHOB.

Anxunbl. 'oMonorndeckuii psja ankuHOB, oOmas ¢popMysia, HOMEHKIATYpa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOWCTBA aTKHMHOB. XWUMHUYECKHE CBOMCTBA: pEaKIUU
NPUCOEANHEHUS, AUMEPU3allud U TPUMEpHU3alnuu, OKHUciaeHus. KucaoTHble cBOICTBa ajIKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYyI0 cBs3b. CrocoObl
MOJIYYEHUS! U TPUMEHEHUE AKUHOB.

ApomaTH4ecKue yriieBoJI0oposl (apeHbl). ['omomoruueckuit psij apeHos, obmias Gopmyina,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OeH30J1a.
dusnueckue cBOICTBa apeHOB. XMMHUYECKHE CBOICTBa O€H305la M €ro rOMOJIOTOB: PEaKLUU
3aMelleHusl B OCH30JIbHOM KOJIbLIE M YIJIEBOJIOPOJIHOM paJMKale, PeaKklUU MPHCOSIUHEHHMS,
OKHCJIEHHE TOMOJIOTOB OeHsona. [IpeacraBienue o0 opueHTHPYIOIIEM NEHCTBUU 3aMECTUTENEH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIHHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TanoreHoB. OcOOEHHOCTH XMMHYECKHUX CBOWCTB CTHpPOJIA.
[Tomumepuzamust  ctuposnia.  CrocoObl  MOJMy4eHHS W NPUMEHEHHE  apoOMaTHYeCKHX
YIJI€BOJIOPOIOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsHbIe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaOboTKu He(TH: NMEeperoHka, KPeKUHT
(TepMHUYECKHA, KaTaIUTHUECKui), pudopmunr, nuponus. [IpoaykTsl nepepaboTku HedTH, HX
IIPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.



DNEKTPOHHOE CTPOEHUE TaJOreHMPOM3BOAHBIX YIJIeBOAOpPOAOB. Peakiuu 3amenieHus
rajoreHa Ha THJIPOKCOTPYMILY, HUTPOTPYINILYy, LHAHOTpyIIy, amMuHOrpymmy. [leiictBue Ha
rajoreHNpoOn3BOIHbIE BOJHOIO H  CHHPTOBOrO pacTtBopa wEnoud. Bzaumopeincrsue
JTUTaJIOTEHAIKAHOB C MarHueéM M LHUHKOM. [loHsATHE O MEeTalIoOpraHM4ecKUX COEIUHEHUSIX.
Hcnonp30BaHrEe TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TNpPU CHUHTE3E
OpraHMYECKUX BEILECTB.

OKclepUMEHTAIbHBIE METO/Abl HM3y4YeHHs BEUIECTB W HMX [MPEBpAIleHUil: H3ydeHHe
buznyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakuuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
IIepMaHraHata Kajus, B3aUMOJEICTBHE aleTWIEHAa ¢ aMMMAyHbIM pacTBOPOM OKCHIa
cepebpa(l)), xauecTBeHHOE OOHApYKEHHE YTiepoJa W BOJOPOJia B OPraHMYECKHX BEIIECTBAX,
MOJIyueHUE ASTHJIEHA U H3Y4YCHHE €ro CBOMCTB, O3HaKomJieHHEe C¢ Koiuiekuuamu «Hedte» u
«Yromp», ¢ oOpa3mamMu IUIacTMacCc, KaydyKOB U PE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YIIIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OomHOATOMHBIE CHUpPThL. CTpoeHHE MOJEKyNl (Ha MpUMepe MeTaHola U
sta”ona). ['oMmonornueckuit psa, odmas hopmyina, H3oMepus, HOMEHKIATypa U KIacCU(pUKAIIUAL.
dus3nuecKkue CBOWCTBA TPEACTbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBS3UM MEXIY
MOJIEKYJIaMH  CIIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKUMM 3aMelleHus, JeruapaTaiui,
OKHCJICHHUS, B3aUMOJICHICTBIE C OPraHUYECKUMHU U HEOPraHMYECKUMU KucioTamu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBUE 3TaHOIa U METAaHOJAa Ha OpPraHM3M 4YellOBEeKa.
CriocoObI osTydeH s 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[TpocTeie 3hupsl, HOMEHKIATypa U n3oMepus. OcoOeHHOCTH (PU3MYESCKUX M XUMUIECKHIX
CBOWCTB.

MHoroaromMHbie CHHUPTHl — JTUICHTIUKONb M TiulepuH. dusnueckue M XUMHUYECKUE
CBOICTBa: peakUuu 3aMEIIeHUs, B3aUMOJAEWCTBHE C OPraHUYECKMMH U HEOPraHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHbIe cnupThl. IlpencraBienne o MexaHu3Me
peakuuii HykieouiabHOro 3amerieHus. Jleiicteue Ha opranusM 4enoseka. CriocoObl MOTydeHUs
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIbl U OEH30JbHOTO Spa.
®uznueckue cBoicTBa (peHona. OCOOEHHOCTH XUMHYECKHX CBOWCTB (eHosna. KauecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocTh (eHona. CrocoObl MOMydYeHUS M MpUMEHEeHHe (eHoa.
deHonopManbaeTUAHAS CMOJIA.

KapOoHuiabHbBIE COETUHEHUS — QIbJErHIbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIerwoB M KETOHOB, o0wias ¢opmyina,
U30MepHUsl M HOMEHKJIaTypa. (DHU3MUecKue CBOWCTBA albAETHIOB M KETOHOB. XHUMHUYECKHE
CBOWCTBA albJETHIOB M KETOHOB: peakuuu mpucoequHeHus. OKHUCICHHE albJeru/oB,
Ka4eCTBEHHBIE PEaKIH Ha anbaeruipl. CrocoOBbl MONMYYEeHUS W NMPUMEHEHHE ajbJCTHIIOB U
KETOHOB.

OnHOOCHOBHBIE MpeJelibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMmeHKiarypa. DHU3MUECKHE CBOMCTBA OJHOOCHOBHBIX
npelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MEXIAY MOJIEKYJIaMH KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakuusi ATepuUKalUU, PEaKIUu C
y4acTHEM YTJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TPOU3BOJIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3upax. MHOrooOpasue kapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraButenu BhICHIMX KapOOHOBBIX KHCIOT:



CTeapuHOBasi, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThL. (CrocoObl
MOJTyYeHUs U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 2¢upsl. ['omonoruueckuii psn, obmas Gopmyna, u3oMepus ¥ HOMEHKJIATYpA.
Pu3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue U XUMUYECKHE CBOMCTBA YKUPOB: THIIPOJIU3 B KUCIOW U
niesiouHoi cpeae. OCOOCHHOCTH CBOWMCTB KUPOB, COJEPKAIIMX OCTATKH HETPEACTbHBIX KHUPHBIX
KUCHOT. KUpbl B IPUPOJIE.

MBpBUT4 KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
nonvcaxapuzpl). MoHocaxapuIel: TIIOK03a, (pPyKTO3a, TajakTo3a, pubo3a, Ie30KcHprbd03a.
®dusnueckue CBOWCTBA M HaxoxiaeHue B npupone. dorocunre3. XUMHYECKHME CBOWMCTBA
[JIIOKO3bl: pEaKIMM C YYacTUEM CHOUPTOBBIX U  aJbJACTUIHOW TIpyMM, CIUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bI, €€ 3HAUEHHE B IKU3HEACSITEIbHOCTU
opranusma. Jlucaxapuipl: caxaposa, MajabTo3a M JakTo3a. BoccraHaBiauBaroue u
HEBOCCTaHABIIMBAIONINE aucaxapuibl. ['miaponus aucaxapunoB. Haxoxnenue B mpupoje u
npuMmenenue. [lonucaxapupl: Kpaxman, TIMKOTeH U 1emtoio3a. CTpoeHue MaKpOMOJEKYI
Kpaxmala, TJIUKOT€Ha U LeJuitoNo3pl. Du3nueckue CBOICTBA Kpaxmajga M IEJUTIOJ03bI.
XUMHYECKUE CBOMCTBA Kpaxmajia: TMAPOJIM3, KaYECTBEHHAs PEaKus C HMOJAOM. XHUMHYECKHE
CBOWCTBA IEJUTIOJIO3BI: THAPOIIH3, TOTydeHHe 3(pHUpoB 1euto03bl. I[loHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

DKCepUMEHTAIbHBIE METOJbl M3YyYEHUS BEIECTB U HMX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3JIMYHBIX CIHUPTOB B BOJIE, B3aMMOJICUCTBHE H3TaHOJA C HATPUEM, OKHCIIEHHE STHUIIOBOTO
cnupTra B ajJbAETU] Ha pacKaJl€HHONM MEJHOW NPOBOJIOKE, OKHCJIEHHME 3THUJIOBOIO CIUPTa
TUXPOMATOM Kasivs (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anbpAeTuIbl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepuna
¢ runpokcuiom menu(ll), xummuueckue cBoiicTBa pacTBOpa YKCyCHOM KHUCIIOThI, B3aUMOJIEHCTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Meau(ll), B3aumopaeiicTBue kpaxmanaa ¢ HOJOM, PEIICHUE
HKCMIEPUMEHTAIBHBIX 3a71a4 1Mo TeMaM «CrupThl U GpeHoNbl», «KapOoHoBbie KUCTOThL. ClI0XKHbBIE
3pUPBD».

A3oTcoep:xaniye opraHnyeckne coeinHeHusl.

AMHHBI — OpraHM4YecKue TMpPOM3BOJHBIE amMmuaka. Kiaccudukanus aMUHOB:
anudaTuyecKkue U apoMaTHUECKUe; MepBUYHbIE, BTOPUUHBIE U TpeTu4yHble. CTpOEHHE MOJEKYI,
oOmras ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pu3uvecKkre CBOWCTBA. XUMHUYECKOE CBOICTBA
annpaTHYECKUX aMHHOB: OCHOBHBIE CBOWCTBA, AJIKWUIMPOBAHHME, B3aHMMOJICHCTBUE IMEPBUUYHBIX
AMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue aHwinHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B MolieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsie peakiuu Ha aHWIHH. CHOCOOBI TMOMYYEHUS U TPUMEHEHHE amu(aTHUIeCKHuX
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENH  O-
AMUHOKHCIIOT: TJUIUH, allaHuH. DU3ndecKkue CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPTraHWYECKUX COCAMHEHUH, peakius TMOJUKOH]ICHCAIINH,
oOpa3oBaHHe NENTHAHOMN CBsA3M. buonornyeckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
MENTUIO0B.

benku kak mpupomHbie monuMepbl. [lepBuyHas, BTOpHYHAsS U TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THUAPOJIN3, JI€HATypallus, KaueCTBEHHbIE peakluu Ha
OenKu.



OKCHepUMEHTAIbHBIE METObl W3YYEHHs BELIECTB M HMX IMPEBpALllEHUI: pacTBOpEHUE
OenKOB B BOJIE, ICHATYypalusl OCTKOB MPU HAarpeBaHMU, I[BETHbIC pEakIMM Ha OENKHU, pelIeHue
AKCIEPUMEHTAJIbHBIX 337a4 110 TeMaM «A30TCOJAEp)KALUE OPraHUYECKUE COCIUHEHUS» U
«Pacno3HaBanue OpraHM4eCcKUX COCTUHEHUI.

BbicokomosieKy IsipHbIE COeTUHEHHUS.

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHSAs MOJIEKyspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpU3aIIHs U MOJIMKOHICHCAIIUS.

[Tonmumepubie MaTepuabl. [Tnactmaccer (monuATUIIEH, MIOJIUTIPOIIUJICH,
NOJIMBUHUJIXJIOPU], IIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, II0JINKApOOHATHI,
nonudTHIIeHTepedTanar). YTunusanus u nepepaboTka MiacTuKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHEe Kaydyykud (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEPCTh, IIEIK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€TUYECKUE (KalpOH U JIaBCaH).

[Tonmumepsl  crnenuanbHOrOo  Ha3HaueHUs  (TeroH, KeBIap, OSJICKTPOMPOBOASIIINE
MOJIMMEPBI, OMopasiiaraeMble MOJUMEDPHI).

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
oOpa3uamMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoB, pELIEHUE
SKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «Pacrno3HaBaHue miacTMacc ¥ BOJOKOH).

PacuérHrble 3amaumn.

Haxoxxnenne MonekyisspHOi (HOpMyIIbl OPraHUYECKOTO COSTUHEHHS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISPHOW (OpPMYJIbl OPraHUYECKOTO
coequHEHUsT Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Macce,
00BEMY) MIPOIYKTOB pEaKIIUU W/WUJIN UCXOJHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (hOPMYIIBI
OpPraHMYECKOT0 BELIeCTBAa Ha OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIy4YEHHS,
oTpeziesieHUe JI0JIM BBIXOJA MPOJIyKTa PEaKIIUU OT TEOPETUUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpU M3ydeHUH opraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSTUHN, IPUHITHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHHWE, HAy4YHBIH (akT, THIOTE3a, TEOpus,
3aKOH, aHalIM3, CUHTE3, Kjaccu(uKalus, HAOIIOJEHHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIElNb,
MOJIEJTUPOBAHUE.

®usnka: marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSIHWE BEIIeCTBa, (PU3MUECKUE BEIMYMHBI,
€MHMILIBI U3MEPEHHUs, CKOPOCTb, JHEPTHUs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MmeTabOIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIM U TeTepOoTpPOoHBIA THUM TUTaHUS, OpoxeHue, (HOTOCHHTE3, JbIXaHUE, OCNKH,
YTJIEBOJIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hble HCKOMaeMble, TOIUIUBO.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAIllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTRA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA
Teopernvyeckue 0CHOBbI XUMHH.



Atom. CocTaB aTOMHBIX sziep. XUMHUUYECKUN deMeHT. M3otomnbl. CTpoeHre 3JIEeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTUYECKHEe YPOBHU M TOAYPOBHH. ATOMHBIE
opourtanmu. Kiaccupukaruss XMMHYECKHX 3JEMEHTOB (S-, pP-, d-, f-anementsl). Pacnpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOUTANSIM. DIJIEKTPOHHbIE KOH(UTypali aTOMOB 3JIEMEHTOB
MEPBOro—4eTBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, DIIEKTPOHHbBIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATEILHOCTb.

Ilepuonnueckuin 3akoH u llepuoguyeckas cucrema XuMHYecKux dieMeHToB [I..
MenpgeneeBa. CBs3b nepuOAUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M O0Opa3yeMbIX MMM IPOCTHIX U CIOXKHBIX BEIIECTB IO IpylnmnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON CBS3U: OOMEHHBIM M JIOHOPHO-AKIIENTOPHBIA. DHEPTUs
U JrHa cBsA3U. [lossspHOCTD, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP W BaJEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPhI
MOJIEKYJI C MX T€OMETPUUYECKHM CTpPOEHHEM (Ha MpUMepe COSAMHEHHH SJEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonartue o
KOOPJIMHALIMOHHON XHUMUH.

BeuiectBa MOJEKYJISPHOTO W HEMOJEKYJSAPHOTO CTPOEHUs. THIbl KPHUCTAUIMYECKUX
pemeéToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[lonsiTue o nucnepcHeix cuctemax. Mctunuble pacTtBopsl. [IpeacTaBieHue o KOJJTOUIHBIX
pactBopax. CrnocoObl BbIpaKEHHsI KOHIICHTpAIIMM pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MouispHas ~ KOHIeHTpanus. HacelllleHHble UM HEHACBIEHHBbIE  PacTBOPHI,
pacTBopuMoOcCTbh. Kpucraniaoruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BeLIeCTB. TpuBHAIbHBIE HA3BaHUS
OTJIENIbHBIX NPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHM4YEeCKON U OpraHM4ecKor XUMHUU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBpAIICHUsS SHEPTUU NPU XUMHUYECKUX
peakuusax. Temnossle 3)(HeKTh XUMUUECKUX peakluil. TepMOXUMHUECKUE ypaBHEHHUS.

CKOpOCTh XUMHUYECKOI peaklinu, e€ 3aBUCUMOCTh OT PaziIMUHBIX (hakTOpoB. 'oMOreHHBIE
U TeTeporeHHble peakuu. Katanus u karanu3aTopsl.

O6parumble W  HeoOpaTUMBIE peakIuu. XHUMHUUYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHsA. DakTOpHl, BIUSAIOLUIME HA IOJOKEHUE XHMHUYECKOTO DPABHOBECHUS:
TEMIIEPATypa, JaBICHUE U KOHILIEHTpAlMM BEILECTB, y4acTBYHOIIMX B peakuuu. [Ipunnun Jle
[Tarense.

OnekTponuTudeckass auccornuarnusa. CwibHbIe ©  cladbie  dMeKTponuThl. CTemneHb
mucconuanuu. Cpea BOJHBIX pacTBOPOB: KMCIIOTHasl, HEUTpalbHAas, LIeNo4Hasd. BomopoaHsiii
nokazarenb (PH) pactBopa. I'maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOKucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHMs. BakHeHliine OKUCIUTENH U
BOCCTaHOBUTENIN. MeTO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOJIU3 PACTBOPOB U PACIJIABOB BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUNA: pa3JIoKEHHE
MEepOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTaIM3aTOpa, MOJENH KPUCTAIIMYECKHX PEHIETOK,
IPOBEJCHNE peakuuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C IOMOIIbIO



MHANKATOPOB, U3yYEHHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peakiuuu u
M10JIO’KEHNE XUMUUYECKOTO PAaBHOBECHSL.

Heopranuueckasi Xumus.

[Tonoxenne HemeramioB B Ilepmoanueckoil cucreme xumuyeckux siemeHtos [[.U.
MenneneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DuU3NYECKHWE CBOICTBA HEMETaJUIOB.
AJToTponusi HEMETauIoB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHUE CBOMCTBA: PEAKIMH C METaUIaMH U
HEMETaJUIAMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOIUIMBHBIE 371EMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, Gu3NYecKue U XUMHYECKUe
cBoiicTBa. ['asioreHoBONOpOABl. BakHeNIMe KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOT€HOB.
JlaGopaTopHbIe U MPOMBIIIICHHBIE CIIOCOOBI MOTYYEHHUS TajloreHoB. [I[puMeHeHue rajloreHoB u
UX COEOUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble M IPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcuabl U
HEPOKCU/IBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI MONYy4eHUS, (U3MUECKHE W XHUMHUYECKUE
cpoiictBa. CepoBogopon, cynbpunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCTIOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COCIMHEHUM.

A3zor. Haxoxxnenue B mpupojie, CHocoObl MONy4YeHHs, (PU3UYECKHEe U XUMHYECKHE
cBoMcTBa. AMMHMaK, HUTpUIbl. OKCHUIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M €ro coeaMHEHUil. A30THBIC
ya00peHusl.

®ochop. Haxoxxaenwe B mpupoae, crnocoObl moiyueHus, GU3NYECKue U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccomu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie ynodpeHus.

VYrnepon, HaxoXAeHHUE B TMpupoje. AJUIOTponHble Moaudukanuu. DPuznueckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 0OpasoBaHHBIX yriepogom. Oxcup yriepoma(ll),
okcunl yraepona(lV), yronbHas Kuciora U e€ cold. AKTUBUPOBAHHBIM yrojb, ajcopOLMus.
O®yiepeHsl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHMe TpOCThIX  BEILECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAMHEHHH.

Kpemuuii. HaxoxaeHue B mpupoje, COCOObl MOMy4YeHHs, (U3HUecCKHe M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIOTa, CUIHKATHL. [IpruMeHeHue KpeMHHUsS U €ro
coenuHeHuil. CTEKIO0, ero Moyly4eHre, BUAbI CTEKIIA.

[Tonoxenune meramioB B [leproanyeckoit cucteMe XuMHUYECKHUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mue Gu3nueckue cBOMCTBa METAIJIOB.
[TpumeHneHne MeTasIoB B ObITY U TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA PpsJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPTHUsl, AeKTpomeTautyprus. [lonsTue o koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamioB |A-rpymmsl [leproanueckoit cHCTEMbl XUMUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Oo6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoil cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii © KaublMid: TMOodydeHue, (QU3MYecKue U XUMHUYECKHE CBOWCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.



AmoMUHUH: TOTy4YeHue, (PU3NYECKUe U XMMHYECKHUE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro0 COeAMHEHUU. AMQOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA ATIOMUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mass xapakTepucTuka MeTauioB HoOouHbix mnoarpymnmn (b-rpynm) Ilepuomudeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHUuM. OKCUIbI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®u3nueckue MW XHMMHYECKHE CBOWCTBA MapraHiia M €ro CoeIWHeHHi. Baxueinmmue
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) nu mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®Pu3nuecKue 1 XMMUYECKHE CBOMCTBA KeJle3a U ero coeAuHeHu. OKCuabl, THAPOKCUIIBI U
cosmm xkene3a(ll) u xeneza(lll). [lonmydenrne u npuMeHeHHE Keje3a U ero CIJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeruHeHuil. [lonyyenne u npumeHenrne
MeIU U €€ COCIMHEHUM.

[{unk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTepHbIe CBOWCTBA OKCHUA
Y TUIPOKCHJIA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne uHKa U ero CoeAMHEHU .

OKCIEPUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UX NPEBPAIICHUIN: HW3YYCHUE
00pa3IloB HEMETAJIOB, TOpeHHe cephl, ocdopa, xene3a, MarHus B KHUCIOPOJAC, H3yUeHUE
KOJUIeKUMU «MeTamibl W CIUIaBbl», B3aWMOJECHCTBHE IIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB ¢ BOJAOH (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACHUCTBUE IIMHKA U
JKesie3a ¢ pacTBOpaMU KHUCJIOT U IIETI0uel, KaYeCTBEHHBIC PEaKIIM Ha HEOPTAHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KAaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THAPOKCHIOB AFOMUHUS U IIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3aJa4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeIMHEHU», «A30T 1 Pochop U uX coenUHEHUs», «MeTaulbl TTIaBHBIX MOATPYIII,
«MeTaiel MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAyYHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAayyHOro wuccienoBaHus. HayuyHble npuHLIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIICHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BEIECTB (Ha MPUMEPE MPOU3BOJICTBA aMMHaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbITIIeHHBIE
CIocoObI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueactsus. Ponb xumun B o0ecrieueHUN SHEPreTHIecKoi Oe30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuia MCHoONIb30BaHUS
JIEKapCTBEHHBIX MpemnapaToB. Poyib XUMUU B pa3BUTHU MEIUITUHBI.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumus. [IpaBmiia Ge3omacHOTO
WCITOJIH30BaHUS MPENapaToB OBITOBOW XWMHH B TIOBCETHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepPHAIbI (IIEMEHT, OETOH).

XuMHUs B CENbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUTS DJIeKTpoHUKH. HanoTexHOMOTHH.

Pacuérnbie 3a1aun.

Pacuétpl: mMacchl BemiecTBa WM 00BEMA ra3oB MO HM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIECTBa) MPOJYKTOB pPEAKIMH, €CIM OJHO M3 BELIECTB HMMEeT NpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO W3 BEIIECTB JIaHO B BHJE pacTBOpa C



onpenecs€HHON MacCOBOM J10J€ pPacTBOPEHHOIO BEHIECTBA, MAacCOBOM JOJM M MOJISIPHOMU
KOHIIEHTPAIIMU BEIIECTBA B PACTBOpPE, JIOJM BBIXOAA MPOAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOXKHOTO.

MexnpeaMeTHbIC CBS3H.

Peanuzamus MEXOpeIMETHBIX CBSI3CH MPU U3YYCHUU OOIIEH M HEOPraHMYECKOW XHMHH B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK U HOHSITPIﬁ, HpI/IHSITBIX B OTACIIBHBIX HpGI[MeTaX eCTeCTBeHHO'Hay‘IHOI‘O IMUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC IOHATHS: SBJIICHHE, HAy4dHBbIH (DAaKT, THUIOTE3a, TEOpHS,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIus, TMEePUOJUIHOCTh, HAOIIOJICHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®duznka: marepusi, MUKPOMHUpP, MAKpPOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HWOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, WJACAIbHBIA Ta3, (U3MUECKHE BEIMYWHBI, CIUHUIIBI
U3MEPEHHUsI, CKOPOCTh, YJHEPTHsl, Macca.

buonormsi: kierka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, MeraboOIM3M, MaKpo- H
MUKPOIJIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTBHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TGXHOJIOFI/IFII XUMHNYCCKaA HpOMI)IHIJIeHHOCTI), MeTaJIJIprI/IFI, CTpOI/ITCJII)HI)Ie MaTepI/IaJ'IBI,
CEIbCKOXO03SHCTBEHHOE IIPOM3BOJICTBO, MHIIEBAs IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOMU3BOICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIII/IOHHI)IX MaTepI/IaJ'IOB, BHGKTpOHHaﬂ HpOMI)HHJICHHOCTI), HAHOTCXHOJIOTHUU.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWH HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTrBercTBHM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPEC JHMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeAMeTa «XHUMHUS» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
BBIJICJIEHBI CIIEAYIOIIME COCTAaBIISAIONINE: OCO3HAHUE OOYUYaIOIMIMMUCS POCCUIHCKOM IpakaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEEIICHUIO;
HaJIMYyue MOTHUBALMM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOACTBOBATHCA MNPHUHATBIMH B O6HIGCTB€ npaBujiaMM W HOpMaMH IOBCACHUA; HAJINYIUC
IPaBOCO3HAHUS, HKOJIOTHUECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh €U U CTPOUTH >KU3HEHHBIE
TUIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpakaroT c(POPMHUPOBAHHOCTD
OTIBITA TIO3HABATEIFHON M MPAKTHUECKOW JEATEIIFHOCTH OOYUYAIOMIUXCs B MPOIIECCE pealn3aluu
00pa30BaTeNbHON JAEATEIbHOCTH.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxkaroT chOpMUPOBAHHOCThH
OTIBITA TIO3HABATEIFHON M MPAKTHYECKOW JCATEIHEHOCTH OOYUYaAIOIIMXCS B TIPOIecce peaTi3aliiu
00pa3oBaTeNbHON ACATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIIOPSIKY;

MNpEaACTaBICHHUA O COINUAJIBHBIX HOpMax W IIpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IGGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBINTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IpYruX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

ONCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HaHUS TOTO, YTO JAHHbIE HAYKH €CThb pe3ylbTaT HIJUTENIbHBIX HAOII0CHUIA,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHBIX U MMPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaJIu3e
nH(GOpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHONW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUSA, STHYCCKOI'O IMMOBCACHUA,

CIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
MPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC M IIOCTYIIKM CBOUX TOBapI/Iﬂlef/'I C HO3PIIIPII>1
HPAaBCTBCHHLIX W ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUusA HOCJICIICTBI/Iﬁ IMMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUSA LIEHHOCTEH 3J0poBOTO M Oe3omacHoro oOpasza >KHU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOIOZICHHS TIPaBHIJI OE30MACHOTO OOpAIEeHUsI ¢ BEIISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

MOHMMAHUA UEHHOCTH TPaBWJI WHAMBHAYATbHOTO M KOJUIGKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aIKOTrOJId,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B y4e€OHO-UCCIIEIOBATEILCKONW JIEATEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQECCUi pazIuyHOro poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAaHHUH 110 XUMHU,

YBa)XEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynymiei mpodeccnu U peannsanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKHU 1€1€CO00Pa3HOr0 OTHOIIECHUS K MPHUPO/IC KaK UCTOYHHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOTrHYCCKUX HpO6J’IeM, BIIMSAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBHOU CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
ParMOHAITBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOTO HEMPUATHUS JACHUCTBHM, MPUHOCSAIIMX BPEI OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHUSI TPOTHO3UPOBATh HEOIArONpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHHUMACMbIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCA HMMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHA €€ poiu B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3JJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €QUHCTBE IMPUPOJbl U YEIOBEKa, B NMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
peneHny mpobdaeM COXpaHeHHsI IPUPOTHOTO PABHOBECHUS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IMBUJIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH II00ANBHBIX TPOOJIEM YCTONYHUBOTIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecreyeHny yCIOBUM YCIIEITHOTO TPYAA U SKOJIOIMYeCKH KOM(POPTHOM KM3HU Ka)KJ0r0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOMy4aeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U NPOUCXOASIIUMX B HEM H3MEHEHUH,
yYMEHHUsI J1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUS [Tl peIeHHs IpobiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENIBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUM 1O XUMHUM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pasiMyHbIX chepax mnpodeccrnoHaTbHON
JESATEIIBHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenmeTHble pe3yiabTaTbl OCBOEHHUS! MPOTrpaMMbl MO XMMHHM Ha YpPOBHE CPEIHETO
o01rero o0pa3oBaHuUs BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUITHHAPHBIC
(MexmpenMeTHbIe) 00LIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenuuKy METOJ0B TIO3HAHMSI, UCTIOIb3YyEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO,
SHeprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAy4HbIN (akT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHE);

YHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHHe (QYHKIMOHAIBHOM TIpPaMOTHOCTH U
COLIMAJIbLHOM KOMITETEHIIMH 00YyJaroIuXCs;

CHOCOOHOCTh ~ OOYYAIOLIUXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.



MertanpeameTHble pe3yabTaThl OTPaXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU Yy4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JIEHCTBUSMHU.

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a30Bble JJOrnYecKue AecTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U AaKTyaJM3UPOBaTh IMpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTUIKEHHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIOJIb30BaTh NPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIAThH
XapaKkTepHble INPU3HAKK TIOHATHUM W yCTaHaBIMBaTb HUX B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KIacCU(UKALMK BEIIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE paCCYKICHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIC, II0 aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMS;

IPUMEHATh B MPOLIECCe MO3HAHUS MCIIOJIb3YEMble B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX M IPAKTUYECKUX 3a/ad, MPUMEHATh Ha3BaHHbIE MOJEJIbHbIC MPEACTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dopmynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHBIE BOIPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQ/IETh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHMUS M NPOBEACHUS YUYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOII0AaTh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/0B peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmanmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHaTM3UpPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHHUs] HHPOPMAIMH (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMalLMel: MNPUMEHATh MEXIpeAMeTHble ((u3nYecKue U MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;



HCIIOJIL30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKTaeMOH TEMbI B XOJI€ TUAIOTa U/ WU TUCKYCCHUH,
BBICKA3bIBATh UCH, q)OpMYJIHpOBaTb CBOM NPCHJIOKCHUA OTHOCUTCIIBHO BBIITIOJIHCHUA
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEeN pe3ybTaTOB I103HABATEIBHOW ACSATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIECTB,
peanu3anuu y4eOHOro NpoekTa, u (OpMyaupoBaTh BBIBOJBI IO pe3yibTaTaM MPOBEIEHHBIX
UCCIJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUs U OOMEHAa MHEHUSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeCTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii aropuT™M JIeHCTBUN MpU BBIIOJHEHUU Y4EOHBIX M HCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATHBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl MO XUMHM Ha yriIyOJEHHOM ypOBHE Ha
YPOBHE CpeIHEero oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUsS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MHTEPIpETAluu U
peoOpa3oBaHNI0 3HAHUM, BUJIBI IEATEIBHOCTH 1O MOJYYEHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HaHUH B pa3lMYHBIX YYEOHBIX CUTYyalUsX, a TaKkXKe B pPEaJbHbIX JKU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C XMMHEW. B mporpamme nmo XMMHHU NPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUs) OTPAKAIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHHH OPTaHUYECKOW XHMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECTICUCHUH YCTOWYHUBOTO Pa3BUTHS YEIIOBEUECTBA B
pemIeHNH MPOOIeM SKOJIOTHYECKOM, IHEPTeTUYSCKON MU THUIIEBOW O€30MacHOCTH, B Pa3BUTHHU
MEAWIIMHBI, CO3JaHHH HOBBIX MAaTEPHANOB, HOBBIX HMCTOYHHKOB JHEPIHH, B OOECICUeHUU
paIroHaIbHOTO TPUPOIONIONH30BAHMS, B (DOPMUPOBAHUHM MUPOBO33PEHUS M OOIIEH KYyIbTYpHI
YyelloBeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHMHYECKMX 3HAHUM, KOTOpPAsl BKIIOYAET: OCHOBOIIOJAraroIINe
MOHATUS — XUMHYECKHI DJJIEMEHT, aToM, SApO M 3JCKTpOHHAas o0ojiouka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIUs aTOMHBIX
opOuTaned, HMOH, MOJIEKYla, BaJEHTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKast CBs3b, MOIb, MOJISIpHAas Macca, MOJIPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,



(GyHKIMOHATBHAS TPYIA, paguKkal, CTPYKTypHbIe (GopMyibl (pa3BEpPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpUS CTPYKTYpHas M IPOCTPAHCTBEHHas (reoMeTpHuYecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJA- U a30TcoAepkKallue
OpPraHUYECKHUE COEIUHEHMs, MOHOMED, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COEJMHEHUs; TEOPHHM, 3aKOoHBI (mepuoanmdeckuit 3akoH [I. M. MenaeneeBa, Teopusi CTpOEHHUS
opranvueckux BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHsT MacChl BEILECTB, 3aKOH
COXpaHEHMsI U NPEBpALICHMs] DSHEPTUUM IPU XUMHYECKMX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI $3bIK XMMHH, MHPOBO33PEHYECKUE 3HAHUSA, JISKAIIUE B OCHOBE MOHMMAaHUS
OPUYMHHOCTH M CHCTEMHOCTH XMMMYECKHX SIBIICHHMM; MpPEICTaBICHUs O MeXaHU3Max
XUMHUYECKMX peaklUuid, TEePMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IIPOTEKaHUs, O B3aHMHOM BJIMSIHUM aTOMOB W TPYIII aTOMOB B MoJIEKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHThl | U Il poxa); dakromornyeckue CBEACHHS O CBOMCTBAX,
COCTaBe, OJyYECHUH U 0€30I1aCHOM HCIOJIb30BAHNYU BaKHEHILIMX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJA, IepepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISi COCTaBJIEHUS! MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJAITh ypaBHEHUS XHMHUYECKUX peakUMd U  pacKkpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKUUI IOCPEJCTBOM  COCTAaBJICHUS  AJIEKTPOHHOIO
OanmaHca 3THX peakuuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUH;

U3TOTaBIMBAaTh MOJIEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB Ul WJUIIOCTpAlMM  HX
XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh MPUHAICKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBYy M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIiie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i nmpuBoIuTh TpUBHAIHHBIE HA3BAHUS
JUISL  OT/AENBHBIX TNPEJCTaBUTENIEH OpPraHUYECKUX BEIIEeCTB (ITUJIEH, AaleTHIEeH, TOIYOll,
[JIMLEPUH, STUWIEHTJUKONIb, (eHos, (opMalbIeTHA, AaleTajabJerus, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIOTHI, TJHUIMH,
aJlaHMH, MaJlbT03a, GPYKTO3a, aHWJIUH, TUBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XUMHUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M NOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKUX
BeuiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU3oBaThb COCTaB, CTpPOEHHE, (QU3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AaJIKaJME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIbJETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTII€BOA0OB (MOHO-, TU- U TIOJHCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OpMUPOBAHHOCTh yMEHHUSI TMOATBEPKJaTh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COCAMHEHHH OT KPaTHOCTH M THUIA
KOBaJIEHTHOM CBSI3HU (OG- U T-CBA3M), B3AUMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPEepadOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O eCTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATDH 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEPAllMM  MBICIUTEIHLHON
NEeSTeIbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O00O0O0IIEeHHE, CHUCTEMaTH3alMi0, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl H3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMHUUECKHUX 3HAHUMN C MOHATUSAMU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHUYECKON XUMUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBICHHUM, HMEIONINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (opMmyrnam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJICHUI0O XMMHUYECKON (pOpMyIsbl BeliecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHATU3UPOBATH M OLEHUBATh C MO3ULIUN
9KOJIOTHYECKON Oe30MacHOCTH MOCIEACTBUS OBITOBOM U IMPOU3BOACTBEHHOUN IESITENbHOCTU
YeNOBEeKa, CBSI3aHHOW C MepepaOdOTKON BEIIEeCTB, HCIOJIb30BAaTh IOJIYYEHHbIE 3HAHUSA IS
IPUHSITHS TPAMOTHBIX pEIIeHU IPOoOJieM B CUTYalUsIX, CBA3aHHBIX C XMMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
DKCIEPUMEHT (IIOJyYEHUE U U3yUEHUE CBONCTB OPraHMYECKHUX BELIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYECKHX BELIECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad 10 paclO3HABAaHMIO OPTraHWYECKUX BEIIECTB) C
coOnrofeHreM TMpaBuwil 0Oe3omacHOro oOpallleHuss C  BElIecTBaMHU U JIaDOpaTOPHBIM
o0opynoBaHue™M, (opMyIUpOBaTh I€JIb HMCCIEIOBAHUA, NMPEICTABIATh B pa3iIu4yHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOnroaaTh IMpaBWila HKOJIOTUYECKH II€JIECO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOIO JEWCTBUS HAa JKUBBIE OpraHU3Mbl OMNpeeIEHHBIX
OpraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areins [1/1K;

aHAJTM3UPOBaTh  1IE€JIECOO0PAa3HOCTh  MPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOILIEHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TOUCK XHUMHYECKOU
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHpOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C ITOCTABICHHOW y4eOHOM
3aga4en.

11 KJIACC



[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHuuecKas XUMUSD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MAaTEPHATILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
W TI03HABAaCMOCTH SIBJICHUH TMPHUPOJBI, O MECTE W 3HAYCHUH XMMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poyin B 00€CIIEUeHUH YCTOMYMBOTO PA3BUTHUS, B PEIICHUU MPOOJIEM SKOJIOTHUUECKOM,
DHEPreTHYECKOM W THINEBOH O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepHuaJoB, HOBBIX  HMCTOYHUKOB SHEPTUH, B o0eCrieYeHU  PaIMOHAIBHOTO
MIPUPOJIOTIOIB30BaHMS, B DOPMHUPOBAHUH MUPOBO33PEHUS U OOIIEH KyIbTYphI YEJIOBEKA, a TAKIKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBbIO M IIPUPOJHON CPEJIC;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIOJATaroIINe
MOHSITHSI — XUMUYECKUH DJIEMEHT, aTOM, SIJPO aTOMa, H30TOIbI, IEKTPOHHAS 000JI0YKa aToMa, S-
, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30YXKJAEHHOE COCTOSHHS aroma, T'MOpHIH3aIHs
aTOMHBIX OpOHWTaNe, WOH, MOJEKYJa, BaJCHTHOCTh, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKUCJICHUSI, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTka, XUMHUYECKas PEaKius, PacTBOp, SJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JJICKTPOJIMTUYECKAS] ~ JUCCOIMAIUSA, CTENCHb JUCCOIMAIIMH, BOJOPOJHBIM  ITOKa3aTellb,
OKHCJIUTEb, BOCCTAHOBUTEIb, TEIUIOBOH A(()EKT XUMHUECKOU PeaKIMK, CKOPOCTh XUMUYECKOU
peakiu, XWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS  DIEKTPOIUTHUYECKOM
quccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHCHHS M IPEBPAIICHUS DHEPTUU IMPH XUMHUUYECKHX DPEAKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIHYECKHUH S3bIK XUMHU,
MHPOBO33PECHUYECKHE 3HAHUA, JIEKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIPHOM ¥ HAQJMOJIEKYJISPHOM YpPOBHSX; MPEACTABICHUS O MEXaHHU3Max
XUMUYECKUX PEaKIUi, TEPMOJMHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEPHOCTSAX  HX
MpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx W JHCIEPCHBIX CHCTEMax;
(aKTOJOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUU U O€30MacCHOM HCIOJIb30BaHUHN
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIHHOCTH YEIOBEKa,
OOIIMX HAYYHBIX MTPUHIIUIIAX XUMUYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHATUM, YCTAaHABIUBATh
WX B3aUMOCBS3b, HCIIOJIH30BAaTh COOTBETCTBYIOIIME TOHSTHS MPU OIMHCAHUH HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIONb30BaTh XMMHUUYECKYI0 CHUMBOJHKY ISl COCTAaBICHUS
dbopMya BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCJIMHCHHSAX, BHJI XHUMHYECKOW CBS3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHUCHMOCTh CBOWCTB BEIIECTB OT BHUJA
XUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIMA
MEXaHHU3MBbI 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IWYHBIM TpH3HaKaM (YHCIy U COCTaBy pearupyrommux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa M JIPYTHE); CaMOCTOSTENBHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU JJI KIaCCH(PUKAIINHI H3y4aeMbIX BEIICCTB M XUMUYECKUX PEAKITUH;



c(OpMUPOBAHHOCTh YMEHHUSI PpacKphIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOECHUE aTOMOB M MOHOB
XUMUYECKUX 3JIEMEHTOB IepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.H.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUUYECKUE YPOBHHUY, «IHEPre€THUYECKUE TOJTYPOBHH,
«S-, p-, d-aromHbICe OpOWTAIN», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUCCKHUE COCTOSHUS
aToMa»; OODBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHUMHUYECKHMX JJIEMEHTOB M HX
COEIMHEHMH 10 niepuojiaM u rpynmam Ilepuoguyeckoii cucremsl [. . MenneneeBa, BaJ€HTHbBIC
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JIOUEK;

c(OPMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMUCHIBATh) OOMIME XHUMHYCCKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEXy HEOPTraHUYECKMMU BEIECTBAMHU C IIOMOIIbIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPECTBOM COCTaBJICHMSI AJIEKTPOHHOTO OanaHca 3TUX Peakluil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHH; peaxkiuil
TUIPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUICKCOB IMHKA H
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuMii ¢ y4€ToM HX DSHEPreTMYECKUX XApPaKTEPUCTUK, XApaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3IMYHBIX (AKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHUSI 1OJ] BIUSHUEM BHEIIHUX Bo3aewcTBuil (mpunuui Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUECKUE PEAKIINH, JICKAIINEe B OCHOBE
MPOMBIIIICHHOTO TIOMYyYEHHUS] CEePHOW KHUCJIOTBhL, aMMHakKa, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMUYECKUX TPOU3BOJICTB; I1EJIEeCO00Pa3HOCTh TMPUMEHEHHUS] HEOPTraHUYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIJICHUS CUCTEMOM 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBICHUN
Opupoabl — HaAOMIOJeHHe, U3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peanbHBIi U
MBICJICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUs MPUMEHSTh 3TU 3HAHHS TPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XWMUYECKHX SIBJIICHUU,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HM;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISATH B3AaUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSMU U
MPEACTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUig 00Jiee OCO3HAHHOTO
MOHUMAaHUS MaTepUAIBLHOTO €IMHCTBA MUDA,

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTpAIIUs»; MAcChl BelIecTBa UK 00bEMa rasza
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB; TEIJIOBOro d(pdekTa peakiuu; 3Ha4eHUsI BOJOPOJHOTO MOKA3aTENsI PACTBOPOB KUCIIOT
U MIeNoYel ¢ M3BECTHOM CTEMEHBI0 TUCCOLMANMU; Macchl (00BEMa, KONMYECTBAa BEIIECTBA)
MPOJIYKTa PEaKIMM, €CIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONpPEAEIEHHON
MaccoBOM Jl0Jied pacTBOPEHHOTO BELIECTBA WM JaHO B H30BITKE (MMEET HpPHUMECH); JI0JIU
BBIXO0/Ia TIPOJIYKTA PEAKIINH; O0BEMHBIX OTHOIIICHN Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENBHO TUIAHUPOBATh M TPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (MIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTraHWYECKHUX BEIIECTB, OMPEIEIIEHNEe CPEIbl PAaCTBOPOB BEIIECTB C MOMOIILI0 HHIMKATOPOB,
W3ydeHUE BIUSHHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, pelieHue
AKCIIEPUMEHTANIBHBIX 3a7a4d 1o TeMaMm «Metamibsl»y u «HeMeramisl») ¢ coOMOIeHHEM MPaBHII



0e30macHOTO OOpalleHHs] ¢ BEHIECTBAMHU W JIa0OpaTOpPHBIM 000pyIOBaHUEM, (POPMYIUPOBATH
LeNb MCCIENOBAaHUS, TMPEICTaBIATh B pPa3IMYHON (opMe pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIN3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOAATh MpaBUia MOJIb30BAHHUS XUMUYECKON MOCYION U
nabopatopHbIM 000pyaOBaHHEM, OOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMHU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHUYECKH IIeIeco00pa3HOro
NOBEJCHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3710POBBS,
OKpYXarolled MPUPOAHON cCpelbl U JOCTHKEHHUS €€ YCTOMUMBOIO pAa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO JCMCTBHS Ha >KHMBBIE OPraHU3Mbl OMPENECIEHHBIX HEOPraHMYEeCKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMi B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4eOHO-Hay4Has JUTepaTypa, CpelcTBa
MaccoBoil uHGpopMmanuu, VHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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99 HenpenenbHble yriaeBogOpOIbL: aJKEHBI, 14 1 https://m.edsoo.ru/

' AJIKaIMEHBI, AJIKUHBI Bubnmoreka POIII
https://resh.edu.ru/
bubmmoreka I{OK.

2.3 ApoMaTtuieckue yrieBo0pOIbI (apeHbI) 8 Itps. fm.ed=00. 1w/

' P Y HOPOXHL {ap bubanorexa POIII.
https://resh.edu.ru/
bubmunoreka 1IOK.

24 IIpupoiHbIE HCTOYHMKH YTIIEBOIOPOAOB U UX 4 https://m.edsoo.ru/
' nepepaboTka Bubmmorexa POIII.

https://resh.edu.ru/

2.5 T'anorennpousBogHbIE YTIEBOAOPOIOB 4 1



https://urok.1c.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Hroro no pazaeny

35
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3.1 C . D 11
THMPTRL ToCHOT bubnmorexa POIII.
https://resh.edu.ru/
bu6nmoreka [JOK.
KapOoHunbHbIE cOeTMHEHNS: alTbAETUIBI H
https://m.edsoo.ru/
3.2 keToHbl. KapOoHOBBIe KHCIOTHL. CIIOKHBIC 21
K Bbubmmorexa POIII.
aupet. HKnper https://resh.edu.ru/
Bu6nmoreka [JOK.
https://m.edsoo.ru/
33 YIIeBOTLI 9 Bub6nuorexa POIII.
https://resh.edu.ru/
Uroro no pazpeny 41
Pasnen 4. A3oTcoaep:kainye opraHudecKue coexuHeHust
bubnuoreka LIOK.
https://m. .
4.1 AMuHBI. AMUHOKHCIIOTEL. benku 12 Ups://m.ds00. i/
Bubnmoreka
POIII. https://resh.edu.ru/
Uroro no pazaeny 12
Paszpnen S. BeicokoMoJieKyIsIpHbIe COCAMHEHUS
bubmunoreka 1IOK.
51 BrICOKOMOJIEKYIIIPHEIE COEIMHEHUS 6 https://m.edsoo.ru/
' yap A Bubnuotexa PIIII.
https://resh.edu.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KosnyecTBO Yyacon DJ1eKTPOHHbBIE
HaumenoBaHue pa3gesioB M TeM (uu¢posbie)
Ne n/n Kontpoabusie  IIpakTuyeckue
NMPOrpaMMbl Bcero o0pa3zoBaTejbHbIE
padoTsI padoTsI
pecypchbl
Paznen 1. TeopeTudeckue 0CHOBBI XMMHHU
. Bu6nmoreka LJOK.
Crpoenue aroma. Ilepuoguueckuii 3aK0H
https://m.edsoo.ru/
1.1 u Ilepuonnyeckas cucteMa XUMHUECKHUX 9
M bubmmorexa POIII.
snemenToB /1. 1. MenneneeBa https://resh.edu.ru/
Bu6nmoreka [JOK.
12 Crpoenue BemecTBa. MHOr0oOOpasue 11 https://m.edsoo.ru/

' BELIECTB Bubnmorexa POIIL.
https://resh.edu.ru/
bubmmoreka 1{OK.
https://m.edsoo.ru/

1.3 X 19 3
HMITHCCKHE peartii Bubimoreka POIII.
https://resh.edu.ru/

Hroro no pazzaeny 39

Pasnen 2. Heopranuueckass xumust
bubnuoreka 1IOK.
https://m.edsoo.ru/

2.1 H 31 3
CMETAILIE bubmnoreka POIII.
https://resh.edu.ru/
Bu6nuoreka LJOK.
https://m.edsoo.ru/
2.2 M 23 2
Craibl bubmnoreka POIII.
https://resh.edu.ru/
Hroro mo pazneny 54



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Paznen 3. XumMud u :KU3Hb

bubauoreka 1{OK.
31 Metoap! TO3HAHUS B XUMUU. XUMHAA U 9 https://m.edsoo.ru/
' JKU3Hb Bbubnmoreka POIII.
https://resh.edu.ru/
Hroro mo pazney 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8
IIOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
KoaunyecTBO yacoB
Ne Hara JJIeKTpOHHBbIE HU(POBbIE
Tema ypoka Koutpoabnbie  IIpakrunueckue
n/n Bcero u3ydyeHusi  0o0pa3oBaTebHbIE PeCypChl
padoTbI padoTsI
[Ipenmer u 3HaUEHIE OPTraHUIECKON
1 XHMIH, TIPCACTABICHAE O 1 0 0 https://urok.1c.ru/
MHOT000pa3uy OpraHuYeCcKHX
COEIMHEHUN
) POIII.
JIEKTPOHHOE CTPOCHUE aToMa )
yrIepona (OCHOBHOE i BO3GYIIBHHOR https://resh.edu.ru/subject/lesson/6149
2 1 0 0 LIOK .https://academy-
COCTOSTHHSA). BajieHTHBIE BO3MOXKHOCTH
content.apkpro.ru/lesson/a9f3d191-
atoMa yrjiepoaa Sele-4e24-ac02-efb16fad9f6a
Xumuyeckas CBSI3b B OPraHUYeCKHIX
3 COeIMHEHNAX. MeXaHn3MBbI 1 0 0
00pa3oBaHUs KOBAJICHTHOU CBSI3H,
CIIO0COOBI pa3psiBa CBA3EH
4 Teopust cTpOEHMSI OPraHUYECKUX 1 0 0
coequHennii A. M. bytneposa
5 Bunbl nzomepun: CTpyKTypHas, 1 0 0

MMPpOCTPAHCTBCHHAA. SHGKTPOHHI:IC



https://m.edsoo.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/subject/lesson/6149
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

3¢ (}EeKThl B MOJIEKYJIaX OPraHUYECKUX
COeIMHEHUN

HpeI[CTaBJ'ICHI/IC 0 KJ'IaCCI/I(pI/IKaI_II/II/I u

LIOK. https://academy-

6 CUCTEMaTUYECKasi HOMEHKIATypa content.apkpro.ru/lesson/726ee099-
(IUPAC) oprann4eckux BELICCTB e1a9-410f-b8be-b4ch589aeadl

7 Knaccudukarus peakuuii B
OPraHUYEeCcKON XUMHUU

8 Cucremarn3arus 1 0000IIeHIE 3HAHUH
10 TeMe
AJKaHBI: TOMOJIOTHYECKUH PsifI, 00IIIas
o Bu6nmoreka IJOK.

OpMyJia, HOMEHKJIATypa U H30MEPHSI,
9 5 ep yo oc oc y}; crBe of https://m.edsoo.ru bubnnoreka
JIEKTPOHHOE U T HCTBEHH
P pocTp POI. https://resh.edu.ru
CTPOCHHE MOJICKYJT
. LIOK. https://academy-
dusnueckue U XUMHUYECKUE CBOMCTBA
10 IKAHOB content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HaxoxneHue airkaHoB B IPUPOJIE. IIOK. https://academy-

11 CriocoObI OTYYCHHS U IPUMEHEHHE content.apkpro.ru/lesson/258ddc06-
aJIKAHOB ec23-473c-b3d7-ed82fcaddd02
Hukmoankansr: odmias Gpopmyna,

HOMEHKIIATypa U U30MepHs, HOK. https://academy-

12 0COOEHHOCTH CTPOCHUS U XUMUIECKUX content.apkpro.ru/lesson/4da31505-
CBOMCTB, CLIOCOOBI ITOJTyYEHUS U 652d-4916-9e7c-56e88b39bb24
IIPUMCHCHUEC
Pemenue pacu€THbIX 3a1a4 HA
OTIpeIeTICHHE MOJIEKYIIIPHOH (hOPMYJIBI
OpraHUYECKOro BEIIECTBA 10 MACCOBBIM

13 P B 1 C. Penerutop
JOJIsIM aTOMOB 3JICMEHTOB, BXOJAIIUX B
ero coctaB. CucTeMaTH3alus U
000011IeHIEe 3HAHMI 110 TEME

14 AJIKEHBI: TOMOJIOTHYECKHH PsiJl, 001Ias PO1III.



https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://m.edsoo.ru/
https://resh.edu.ru/
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24

(dhopMyna, HOMEHKIIATYpa, SIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHHE
MoJieKys. CTpyKTypHas ¥ LUC-TPaHC-
M30MepHs AIKEHOB

https://vk.com/video_ext.php?oid=-
221631774 id=456239085 hd=2

dusnyeckre 1 XUMHUYECKHE CBOUCTBA

POIII.

15 ieron. Toaniio MabKoBHIKOR https://vk.com/video_ext.php?oid=-
AIIKCHOB. Lipapitio Yiaproprukosa 221631774 id=456239081 hd=2

16 CriocoObI OYYCHHS U IPUMEHEHHE 1C. O6pazoBarenbHas KOJIICKITHUS.
AJIKEHOB Xumus 10-11 ki
[IpakTiaeckas padora Ne 1 mo Teme LOK. https://academy-

17 "[Tosryuenue 3TUIEHA U U3YyUCHHE €T0 content.apkpro.ru/lesson/4da31505-
CBOHCTB" 652d-4916-9e7c-56e88b39bb24
Pewienue pacu€THeIX 3a1a4 HA

18 oTIpe/IeTIeHIe MOJIEKYIIIPHON (hOPMYJIBI 1 C. Penrerurtop
OpPraHUYECKOTO BEIIECTBA
AJKaIMeHbl: CONPSKEHHBIE, HOK https://academy-

19 H30JIMPOBAHHBIE, KyMYJMPOBaHHBIE. content.apkpro.ru/lesson/6df23393-
Oco0eHHOCTH JIEKTPOHHOTO CTPOCHHUS 6f08-4b9f-ae01-a983b95b854a
X . .. LIOK https://academy-

NMHUYCCKUE CBOUCTBA CONPSI)KCHHBIX

20 HCHOB content.apkpro.ru/lesson/6df23393-

A 6f08-4b9f-ae01-a983b95b854a
IIOK https://academy-

CriocoObI OTy4eHMsI ¥ IPUMEHEHHE

21 content.apkpro.ru/lesson/6df23393-
IKAAHEHOB 6f08-4b9f-ae01-a983095b854a
AJKYHBL: TOMOJIOTUYECKH psiji, o0IIas
(dhopMyJiia, HOMEHKIIATypa, 3JIEKTPOHHOE HOK. https://academy-

22 ’ ’ content.apkpro.ru/lesson/05¢9a929-
1 TIPOCTPAHCTECHIOE CTPOCHIE 6741-4d7c-84b5-009a92468356
MOJIEKYI, (PU3HYECKUE CBOICTBA

IIOK. https://academy-
23 XumMuuecKue CBOMCTBA aJIKUHOB content.apkpro.ru/lesson/05¢9a929-

6741-4d7c-84b5-009292468356



https://vk.com/video_ext.php?oid=-221631774
https://vk.com/video_ext.php?oid=-221631774
https://vk.com/video_ext.php?oid=-221631774
https://vk.com/video_ext.php?oid=-221631774
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356

KauecTBeHHEIC pcaKnnu Ha TpOﬁHYIO

1C. O6pazoBarenbHast KOJIICKITHUS.

24
CBSI3b Xumus 10-11 xn

25 Crioco0bI OMYYCHHS U IPUMEHEHUE 1C. O6pazoBarenbHas KOJIICKITUS.
AITKWHOB Xumus 10-11 ki

. .. LIOK. https://academy-
Pemenwue 3anad: pacu€rel mo

26 N — content.apkpro.ru/lesson/7dada027-
P peartt 8448-418f-b416-fbaledd4abbd

97 Cucremarmzanus 1 0000IIeHrEe 3HAHUI 1C. Obpa3zoBarenapHast KOJIEKIIHS.
10 TeMe Xumus 10-11 ki
ApeHBI: TOMOJIOTHYECKHA PSIl, 00IIast
(dhopMyiia, HOMEHKJIATypa. DJIEKTPOHHOE LIOK. https://academy-

28 Y IPOCTPAHCTBEHHOE CTPOSHHE content.apkpro.ru/lesson/d86d7d00-
MOJIEKYJT O€H30J1a U TOJyoJIa, UX d5b4-491d-aded-c3ddal9feef4
(hm3nyeckue CBONCTBA

o . ILIOK. https://academy-
XuMHYeCKUEe CBOHCTBA apEHOB:

29 SO content.apkpro.ru/lesson/d86d7d00-
peaiil B d5b4-491d-aded-c3ddal9feefs
XUMHUYECKUE CBONCTBA APEHOB: HOK. https://academy-

30 pEaKuHuy NPUCOEINHEHMS, OKUCIICHHE content.apkpro.ru/lesson/d86d7d00-
rOMOJIOTOB OeH30ua d5b4-491d-aded-c3ddal9feef4

31 Oco0GeHHOCTH XUMHYECKHUX CBONCTB 1C. ObpazoBaTenbHast KOJUIEKIIUSI.
CTHpOJIa Xumus 10-11 kn
Pemenue pacu€THbIX 3a1a4 HA

32 orpeesieHHe MOJIEKYISIPHON HOopMyJIbI 1 C. Penetutop
OpPraHUYECKOro BElIeCTBa

LIOK. https://academy-
Crioco0b! oy4YeHHs U IPUMEHEHHE

33 ADCHOB content.apkpro.ru/lesson/d86d7d00-

peto d5b4-491d-aded-c3ddalfeefs

34 'eneTnueckas cBs3b MEXKIY 1C. O6pa3zoBarenbHast KOJIEKIIUS.
Ppa3IMYHBIMU KJIACCAMU YTJIEBOJOPOIOB Xummst 10-11 ko

35 Pacuérel Mo ypaBHEHHSIM XUMHUICCKUAX 1 C. Peneturop.



https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

peakimii. CrucTeMaTu3amus u
000011IeHHE 3HAHUN IO TEME

[Ipuponnsrii ra3. [lomyTHbie HEDTIHBIE

IIOK. https://academy-

36 - content.apkpro.ru/lesson/99557a5e-
2221-43e0-97h8-983de535¢c44d
K . IIOK. https://academy-
aMEHHBIN YTOJIb M MIPOAYKTHI €T0
37 HebepaboT content.apkpro.ru/lesson/6¢919641-
pep 7956-4130-b1fd-c7e71db395d7
HedTs 1 crioco0Os! e€ mepepaboTky. LOK. https://academy-
38 [IpuMeHeHue MPOIyKTOB MepepaboTKu content.apkpro.ru/lesson/6c919641-
HeTH 7956-4130-b1fd-c7e71db395d7
39 I'eneTnueckas cBs3b MEXKIY 1C. Obpa3zoBarenpHast KOJIEKIIUS.
Pa3IMYHBIMU KJIACCaMU YIJIEBOAOPOJOB Xumus 10-11 xn
l'anorenonpou3BoaHbIE
40 YTIEBOJOPOJIOB: 3JIEKTPOHHOE 1C. ObpazoBaTenbHas KOJUICKIIHUSI.
CTPOCHUE; PEaKLUU 3aMEeLICHUS Xumug 10-11 ki
rajioreHa
JeiicTBue 1ienodei Ha
41 rajoreHnpou3BoHbIie. B3aumoneiicteue 1C. Obpa3zoBarenbHast KOJIEKIIHS.
JIUTaJIOTeHaJIKaHOB ¢ MardHueM U Xumust 10-11 kn
IIUHKOM
. LIOK. https://academy-
Cucremaru3arys 1 0000IeHUE 3HAHUH
42 : Jp— o content.apkpro.ru/lesson/6abf1680-
O PasAeiy = TICBONOPOA 4eb5-4612-8ea5-44d63cccf518
LIOK. https://academy-
KonTponbHas pabora o Teme
43 Ve - content.apkpro.ru/lesson/6abf1680-
CBOAOPOA 4eh5-4612-8ea5-44d63cccf518
[IpenenpHBIE OAHOATOMHBIEC CITUPTHI:
FOMOJIOTHYECKUH psij, oOiast popmyna, POIII.
44 CTPOCHHUE MOJIEKYJI, U30MEPU, https://vk.com/video_ext.php?oid=-

HOMEHKJIATypa, KiIacCupHKanms,
(hm3mIecKue CBOMCTBa

221631774 1d=456239082 hd=2



https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://vk.com/video_ext.php?oid=-221631774
https://vk.com/video_ext.php?oid=-221631774

XUMHYECKUE CBOMCTBA MPeIeIbHBIX

POIII.

45 https://vk.com/video_ext.php?0id=-
OAHOATOMHBIX CITHPTOB 221631774 id=456239082 hd=2
CriocoObI TTOTyYeHUs ¥ IPUMEHEHHE POIIL
46 y P https://vk.com/video_ext.php?o0id=-
OAHOATOMIBIX CLUPTOB 221631774 id=456239082 hd=2
IIpoctrie 3 : HOMCHKJIaTypa
POCTBIC OHPBI: HOMCHIIATYpa M 1C. O6pazoBarenbHas KOJICKITHUS.
47 n30MepHs, 0COOEHHOCTH (PU3NIECKIX U
. Xumug 10-11 ki
XUMHUYCCKUX CBOUCTB
MHOroaTomMHsbI€ CIIUPTHI: POII.
48 STUIIEHTIIUKOIb U TIUIEPHH, UX https://vk.com/video ext.php?oid=-
(hu3HUeCKre U XUMHUYECKIE CBONCTBA 221631774 id=456239090 hd=2
CriocoOBbI ITOTyUYeHU ¥ IPUMEHEHHE POIIL
49 Y P https://vk.com/video_ext.php?oid=-
MHOTOATOMHBIX CITHPTOB 221631774 id=456239090 hd=2
@DEHOJ: CTPOCHUE MOJIEKYJIBI, HOK. https://academy-
50 (m3nueckue cBorcTBa. TOKCHYHOCTH content.apkpro.ru/lesson/649883b8-
(denona 7c5f-4116-896e-10a2278b08f1
LIOK. https://academy-
51 XuMUYeCKHe CBOICTBa (heHosa content.apkpro.ru/lesson/649883b8-
7c5f-4116-896e-10a2278b08f1
IIOK. https://academy-
CriocoObI OTy4eHMsI ¥ IPUMEHEHHE
52 o content.apkpro.ru/lesson/649883b8-
ceroa 7¢5f-416-896e-10a2278b08f1
IIpakTuueckas padora Ne 2. Pemienue
p p 1C. O6pa3oBarenbHas KOJJIEKITHS.
53 DKCIEPUMEHTAIIBHBIX 3aJ1a4 10 TEME
" " Xumus 10-11 xn
CriupThl ¥ (heHOJTBI
54 Cucremaruzanust 1 00001IeHNE 3HAHUI 1C. O6pa3oBarenbHas KOJJIEKITHSI.
0 TeEME Xumust 10-11 xn
. HOK. https://academy-
AnbaeTuIbl ¥ KETOHBI: 3JIEKTPOHHOE
55 content.apkpro.ru/lesson/8664b319-

CTpoeHHEe KapOOHMIIbHOM TPYTIIEI;

0ba3-4945-b076-ch7ae5858b90
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TOMOJIOTHYECKHE PSJIbI, 001ast
(dopmyna, u30Mepusl 1 HOMEHKIIATypa

AJBIETHIIBI ¥ KETOHBI: (PU3HICCKIE

IIOK. https://academy-

56 S S — content.apkpro.ru/lesson/8664b319-
» PEAIIII pHEOeA 0ba3-4945-h076-ch7ae5858090
P IIOK. https://academy-
€aKIIUU OKHUCIICHUS U KaYCCTBCHHBIC

57 CAKLLII AUTE1CTYIOB H KCTOHOB content.apkpro.ru/lesson/8664b319-
peardi ACTHA 0ba3-4945-H076-cb7ae5858b90

58 Crioco0bI TOyYeHHSI aTbACTHIOB 1 1C.O6pa3zoBaTenbHas KOJUIEKIIHS.
KETOHOB Xumus 10-11 k1.
OIHOOCHOBHBIC MPECILHBIE LIOK. https://academy-

59 KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH content.apkpro.ru/lesson/b4feaa04-
CTPOECHUSA UX MOJIEKYJI 3438-4b57-a3ec-bha0f9fe63c0d
M3omepust 1 HOMEHKIaTypa HOK. https://academy-

60 KapOOHOBBIX KHCIIOT, UX (PU3HMUECKHE content.apkpro.ru/lesson/b4feaa04-
CBOMCTBA 3438-4b57-a3ec-ba0f9fe63c0d
X . ITOK. https://academy-

HMHUYCCKUE CBOMCTBA NIPEACIIbHBIX

61 <anb i content.apkpro.ru/lesson/b4feaa04-
OAHOOCHOBHBIX KapOOHOBBIX KUCJIOT 3438-4b57-a3ec-ba0fofe63c0d
OC0OEHHOCTH CBOMCTB MypaBbHHOM

P 1C.O6pa3oBarenbHas KOJICKITHS.

62 KHCIOTHL. MHOTOOOpa3ue KapOOHOBBIX

Xumus 10-11 k1.
KHCJIOT
Oco0OeHHOCTH CBOMCTB: HETIPeIeIbHbBIX
Y apOMaTHYECKUX KapOOHOBBIX,
P P 1C.O6pa3oBarenbHask KOJJICKITHS.

63 JMKapOOHOBBIX, THIPOKCHKAPOOHOBBIX

Xumus 10-11 k1.
kucnort. [IpeacraBurenu BeICIINX
KapOOHOBBIX KHCIIOT

64 [TonsiTre 0 MPONU3BOAHBIX KAPOOHOBBIX 1C.O6pa3oBarenbHas KOJUISKIIUS.
KHCJIOT Xumus 10-11 ki1

65 Crioco0bl TOTyYeHUS U IPUMEHEHNE 1C.O0pa3oBarenbHast KOJUISKIIUS.

Kap6OHOBI>IX KHCJIOT

Xumug 10-11 k.
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CroxxHEIe 3(1)I/IpI>I§ TOMOJIOTHYECKUI

1C.O6pa3oBaTenbHAasT KOJUICKITH.

66 si1, oO1mas hopmysia, H30MepHUs U
pan, odmas Gopwy. p Xumus 10-11 k.
HOMEHKJIaTypa
67 dusznyeckne 1 XUMHUIEeCKIEe CBOWCTBA 1C.O6pa3oBaTenbHAasT KOJUICKITH.
3¢upoB Xumus 10-11 k1.
Pewenne pacu€rHbIX 3a1a4: 110
ABHCHHMIO XUMHUYECKON PEaKITHH, Ha
68 P p . 1 C. Penerurop
oTIpe/ieTIeHIe MOJIEKYIIIPHON (hOPMYIIBI
OpPraHUYECKOTO BEIIECTBA
[paktuueckas padota Ne 3. Pemenne
SKCIIEPUMEHTATBHBIX 337a4 110 TeMe
69 "
Kap6oHoBbie kuciioTel. CIIOKHBIC
a¢upsr"”
XKupsr: ctpoenue, pusndeckue n POLI.
70 Pl CTP ? ( ) https://vk.com/video_ext.php?oid=-
XUMUYECKHE CBOMCTBA (THAPOIU3 -
P 221631774 id=456239078 hd=2
OcoOEeHHOCTH CBOWCTB KUPOB, PO1II.
71 COJIepKAIINX OCTATKU HETPEICTbHBIX https://vk.com/video ext.php?oid=-
YKUPHBIX KUCIOT. JKHpbI B iprpoie 221631774 1d=456239078 hd=2
MpbL1a KaK COJIM BBICIIAX KApOOHOBBIX
79 KHCJIOT, KX MOIOIIee ICHCTBHE. 1C. Obpa3zoBarenbHast KOJIEKIIHS.
IToHsATHE O CHHTETUUECKNX MOIOIIHMX Xumust 10-11 k.
cpenctBax (CMC)
I'eHeTHYecKas CBA3b YIIIEBOJIOPOIOB U
73 CTODOICONEDIKa T o aﬂ P cc 1C. ObpazoBarenbHass KOJUICKITHSI.
KHUCIT JKAI[UX OPraHUYECKUX
POACOACPH AL p Xumus 10-11 k.
BEILIECTB
PacuéTel mo ypaBHEHHUSIM XUMHAYECKUX
74 N P 1 C .Peneturop
peakuuit
75 Cucremaruzanys 1 0000IEHUE 3HAHNUI 1C. OGpa3zoBarenbHast KOJIEKIIUS.
110 TeMe Xumus 10-11 .
76 OO6mrast XapaKTepUCTHKA YTICBOIOB U https://academy-
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KJaccu(uKanys yrieBoaoB (MOHO-, TU-
Y TIOJICaXapH/Ibl)

content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a

Monocaxapubl: (pU3nUecKue CBONCTBA

https://academy-

77 content.apkpro.ru/lesson/a9f3d191-
1 HAXOATICHHE B IPUPOAC 5ele-4e24-ac02-efb16fad9f6a
[TpuMeHeHne TITIOKO3bI, € 3HAUCHHUE B https://acadenmy-

78 P ’ content.apkpro.ru/lesson/a9f3d191-
KUSHCACATCIILHOCTI Opraiisma Sele-4e24-ac02-efh16fa49f6a
Hucaxapuapl: caxaposa, MabT03a U https://academy-

79 nakro3a. HaxoxaeHue B mpupoje u content.apkpro.ru/lesson/a9f3d191-
[IPUMEHEHUE NUCAXapUI0B Sele-4e24-ac02-efh16fa49f6a
ITonucaxapusl: CTpoeHue

80 K OMOHI;KHH qmznqecme " 1C. O6pazoBarenbHas KOJIICKITHUS.

P Y v Xumus 10-11 k1.
XMUMHYECKUE CBOIMCTBA, MPUMEHEHNE
1C. Obpa3zoBarenpHast KOJIEKIIUS.
81 [NonsiTie 00 MCKYCCTBEHHBIX BOJIOKHAX
Xumus 10-11 k1.
Perienue pacyeTHbIX 33724 Ha

82 OIpeIeTICHHE JI0JIM BBIX0/1a IIPOAYKTa 1 C. Penieturop
peakIfy OT TEOPETUIESCKUA BO3ZMOXKHOTO
Cucremaru3arys 1 0000IeHIE 3HAHUH

83 H B 1 C. Penieturop
o pazJieny
KonrtponbHas padota o Teme IIOK .https://academy-

84 "Kucnopoaconep:xarine opraHudecKue content.apkpro.ru/lesson/66a7bd94-
coeuHeHus" 2bc5-4ec7-b7c7-ff893919d25a
AMUHBI: KJIACCUPUKAIHS, CTPOCHHE LIOK. https://academy-

85 MOJIeKY1, 00111ast hopMyJia, H30MEpPHs, content.apkpro.ru/lesson/0c608a59-
HOMEHKJIaTypa U (U3MYECKHE CBOWCTBA 4c69-4481-839e-9205f201b73e
X N LIOK. https://academy-

UMHYECKHE CBOUCTBA aMn(paTHUCCKUX

86 AMIHOB content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e

87 AHUWJIMH: CTPOCHHE aHUIIMHA, LIOK. https://academy-
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0COOEHHOCTH XMMUYECKUX CBOICTB
aHUJINHA

content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Crroco0bI moy4YeHHUs U IPUMEHEHE

IIOK. https://academy-

88 HpATHIECKITX AMHHOB content.apkpro.ru/lesson/0c608a59-
ATUQATHHCCKUX aMUHO 4c69-4481-839e-9205F201b73e
AMUHOKHCIIOTBI: HOMEHKJIATYpa U
m30MepHsl, GU3HUECKHE CBOHCTBA LTOK https://academy-

89 O ’ ' content.apkpro.ru/lesson/c2f2f3d7-

ACIIBHBIC HPEACTABHTCII & 43d1-4873-ace0-78eca6009628
AMHUHOKHUCIIOT
XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT,
LIOK .https://academy-
nX OMOJIOTMYECKOE 3HAUYEHNE

90 C content.apkpro.ru/lesson/c2f2f3d7-
AMIHORHCIOT. TAHTES 1 THAPOIHS 43d1-4873-ace0-78eca6009628
MENTUAOB
Benku kak npupoaHbIE MOJIUMEDEL, HOK. hitps://academy-

91 ) 6p I:( Pbl content.apkpro.ru/lesson/c2f2f3d7-
CTPYKTYPbI DEIIKOB 43d1-4873-ace0-78eca6009628

LIOK. https://academy-
92 XUMHUYECKHE CBOWCTBA OEITKOB content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
A30TCcoIepKaIie TeTEPOINKINUECKIE
93 COCANHCHUH. HyKHeI/IHOBBIe KHUCJIOTHI.
COCTaB, CTPOCHHE U OUOJIOTHYECKAsT
POJIb
[Ipaxtrueckas pa6ora Ne 4. Perierne

94 9KCTICPUMEHTAIILHBIX 337124 110 TEME
"A30TCcoepKalIue OpraHuIecKre
coenqnueHusa"

[IpakTiaeckas padora Ne 5. Pemenne

95 9KCTICPUMEHTAITLHBIX 337124 110 TEME

"Pacmo3naBaHne OpraHMYECKUX
coequHeHnH"
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Kontponbnas pabota o Teme

96 " A30TCO/IeprKaIlie OPTaHUICCKHE 1
coequHeHns"
OCHOBHBIE OHATHUSA XUMUHU
N IIOK. https://academy-
BBICOKOMOJIEKYJIIPHBIX COCIIMHEHUH U
97 MOTOML HX CHHTE3a — [OMIMEDI3ALIS 1 content.apkpro.ru/lesson/45b81dac-
A prsall acha-440e-99¢3-14c3ba78050a
¥ MOJIMKOHIEHCALUA
LOK. https://academy-
IImactmaccel. YTunuzamus u
98 Hebenatorka IIACTIKA 1 content.apkpro.ru/lesson/45b81dac-
pep acha-440e-99e3-14¢3ba78050a
. N IMOK. https://academy-
3nacToMephl: HATYPaTbHBIN

99 e K L P 1 content.apkpro.ru/lesson/45b81dac-
CHHTCTHACCKUC KayHyKH. Fesuta acha-440e-99¢3-14c3ba78050a
BonokHa: HaTypanbHbIE, LOK. https://academy-

100 WCKYCCTBEHHbIE, CHHTETUYECKHE. 1 content.apkpro.ru/lesson/1600e4a4-
[TonuMeps! crienuabHOrO HA3HAYCHHUS d259-4ba9-9632-994fae4ce366
ITpakTryeckas padora Ne 6. Pemenne

P P 1C. Obpa3zoBaresbHas KOJJICKIHS.
101 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe 1
" " Xumus 10-11 k.
Pacno3HaBaHue m1acTMace ¥ BOJIOKOH
O0001IeHNE U CUCTEMAaTU3ALHS
1C. Obpa3zoBaresbHas KOJJICKIHS.
102 M3Y4EeHHOT0 MaTepuasa 1o TeMe 1
" " Xumug 10-11 xi1.
BBICOKOMOJIEKYISIPHBIC COSTUHEHUS
103 0
OBLIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME
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11 KJIACC

KoanyecTBo yacoB

Ne Hara DJIeKTPOHHbIe U (POBbIE
Tema ypoka Kontpoasubie | IlpakTuyeckue
n/n Bcero u3yuyeHuss  o0pa3oBaTebHbIE pecypchl
padoTsI padoThI
IIOK. https://academy-
Atom. CocTaB aTOMHBIX SIIED.
1 Ve CKITi SeMeHT. M30TOMEL 1 0 0 content.apkpro.ru/lesson/20b1df2e-
CORHH SHIEMEHT. ¥I30T0 6ced-435b-b6dc-5155d30a45a
IIOK. https://academy-
CtpoeHue 3MeKTPOHHBIX 000JI0YEeK aTOMOB,
2 CBAHTOBLLC HICHa 1 0 0 content.apkpro.ru/lesson/20b1df2e-
6ce4-435b-h6dc-5155d30a45fa
3 Knaccupukanus XuMHUYECKUX 3JIEMEHTOB 1 0 0 1C obpazoBarenpHast
(s-, p-, d-, f-omemenToI) kosekmms. Xumus 10-11 ki
4 Pacnpenenenue 331€KTPOHOB IO aTOMHBIM 1 0 0 1C obpa3oBarenbHas
opouTanIM koJutekiust. Xumus 10-11 ki
DJIeKTpOHHBIE KOH(GUTYpallMi aTOMOB
p urypan . 1C obpazoBarenbHas
5 2JIEMEHTOB B OCHOBHOM U BO30YXKJIEHHOM 1 0 0
xosureximsa. Xumus 10-11 ki
COCTOSTHUH
6 DNeKTpOHHBIE KOHPUTYpAIH HOHOB. 1 0 0 1C obpazoBarenbHas
DIEeKTPOOTPHUIIATEIEHOCTh koJutekrust. Xumus 10-11 ki
[Tepuonnueckuii 3akoH u [lepuonnueckas
IIOK. https://academy-
cucTeMa XuMmuueckux snmemeHToB /1. H.
7 MeHeneena. CBA3E © COBPEMEHHOI 1 0 0 content.apkpro.ru/lesson/e7d48881-
bl 1 ) P 055d-49da-a49¢-7375¢3d033e9
TEOpHUEH CTPOSHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
HOK. https://academy-
XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX
8 NI IDOCTEIX T CTOMKHEIX BELICOTE 0 1 0 0 content.apkpro.ru/lesson/e7d48881-
P B 0550-49da-a49c-7375c3d03369
rpynmnaM v nepuojiam
9 Cucrematu3anus 1 00001IeHIe 3HAHWH TI0 1 0 0 1C obpa3oBarenbHas
TeMe koJurekus. Xumust 10-11 xin
10 Buasl xumudeckoit cBsizu. MexaHU3MBbI 1 0 0 IIOK. https://academy-
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o0pa3oBaHHs KOBAJICHTHOM CBS3H.
Bonopoanas cBsi3b. MeXMONIEKYIIpHBIC
B3aUMOJICHUCTBHS

BanenTHocTh 1 BaJIeHTHBIE BO3MOKHOCTH

content.apkpro.ru/lesson/e7d48881-
055d-49da-a49c-7375¢3d033e9

IIOK. https://academy-

11 aToMoB. CBSI3b 3JIEKTPOHHON CTPYKTYPHI content.apkpro.ru/lesson/e7d48881-
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM 055d-49da-a49c-7375c3d033e9
12 IIpencraBiaeHUs 0 KOMITICKCHBIX 1C obpazoBarenpHas
COCIMHEHUSIX: COCTaB U HOMEHKJIaTypa koJutekuus . Xumus 10-11 ki
BemectBa MOJEKYISIPHOTO U
13 HEMOJIEKYJIIPHOTO CTpPOeHUA. THIIbI 1C obpazoBarenpHast
KPUCTaJUIMYECKUX PELIETOK U CBOICTBA koJutekuus . Xumus 10-11 ki
BEILIECCTB
I IIOK. https://academy-
OHATHUEC O IUCIICPCHBIX CUCTEMax.
14 b ICTABICHIC © KOLIOMIHEX DACTEODAX content.apkpro.ru/lesson/8ae38be6-
pel FIHBIX pactBop e06f-4fae-0729-69903109968
WcTuHHBIE pacTBOPHI: HACHIIIICHHEIE U LIOK. https://academy-
15 HEHACBIILIEHHbIE, PACTBOPUMOCTb. content.apkpro.ru/lesson/8ae38be6-
Kpucramnoruapatet e06f-4fae-9729-69903109f968
16 CriocoObI BEIpaKeHHS KOHIICHTPAIHH 1C obpazoBarenbHas
pacTBOpOB koJutekrust . Xumust 10-11 ki
Pemenue 3ama4 ¢ ucronp30BaHUEM
17 MOHATHHN "MaccoBasi 10JIsl PaCTBOPEHHOTO 1C. Penetutop . Xumus.
BelecTsa", "MosipHas KOHLIEHTpaius'"
. https: y-
Knaccudukanus u HOMEHKIATypa THOK. hitps://academ
18 content.apkpro.ru/lesson/5e33bc30-
HEOPTaHHIeckix Belects 8050-41fe-bf72-860434745f57
CucremaTusaius 1 0000IIeHIe 3HAHUH 110
19 a H 1C. Penierutop . Xumusi.
TeMe
Kontponbnas padota no temam "Ctpoenne
20 atoma. [lepuoauueckuii 3aK0H U 1C. Penierutop . Xumusi.

HepI/IOI[I/I‘leCKaH CHUCTEMA XUMHNYCCKHUX
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anemenToB Jl. . Menneneesa", "Ctpoenue
BeniecTBa. MHorooOpasue BemecTs"

Knaccudukaius XuMU4eCKUX peakiui B
HEOPraHWYECKOW U OPTraHUYECKON XUMUU.

1C. Ob6pazoBarenbHas

21 3aKOH COXPAaHEHUS MaccChl BELIECTB; 3aKOH
koyutekmus. mmusa 10-11 ki
COXPaHEHHs 1 [IPEBPALLECHUS 3HEPTHH IPU
XUMHAYECKHUX PEaKIUAX
29 TenmoBsie 3PPEKTH XUMHIECKUX PEAKITHH. 1C. O6pazoBarenpHas
Tepmoxumudeckue ypaBHEHUs komekuus. umus 10-11 kn
23 Brruucnenus no ypaBHEHUsIM XHMHUYECKUX
peaxkuuii 1 TePMOXMMUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKON peakuuu, e& IIOK. https://academy-
24 3aBHCHUMOCTD OT Pa3IMYHbIX (PAKTOPOB. content.apkpro.ru/lesson/fOcb5def-
Karanus u karanusaTopsl 307e-4575-89d0-86041b603655
1C. O6pa3oBareibHas
25 I'oMoreHHBIE U TETEPOTEHHBIE PEaKLIUU
KoJureknusa. umust 10-11 ki
[IpakTndeckas padota Ne 1 o Teme LOK. https://academy-
26 "Brusiaue pa3iuuHbIx GaKTOPOB Ha content.apkpro.ru/lesson/fOcb5def-
CKOPOCTh XUMUYECKOH peakiuu" 307e-4575-89d0-86041b603655
ITOK. https://academy-
OO6parumble 1 HEOOpaTUMBIE PEAKLHH.
27 X HMIIeCKOE DABHOBECHE content.apkpro.ru/lesson/fOch5def-
P 307e-4575-89d0-860410603655
[pakTryeckast padota Ne 2 o Teme
28 "BnusiHre pa3nuyHbIX (GaKTOpOB HA
MOJIO’KEHNE XUMHUYECKOTO paBHOBeCHA"
DNEKTPONUTHIECKAs! TUCCOITUATIHSL. ITOK. https://academy-
29 CusibHbIC U c1a0ble 31eKTpoJnuThl. CTeNeHb content.apkpro.ru/lesson/237cdb54-
AYCCOLMALIH 2787-4817-8330-6e027b075645
Honnoe npousseaeHue Boasl. Cpena
30 BOJIHBIX PacTBOPOB. Bogopoaubiii 1C Penerurop. Xumus

nokasarens (pH) pactBopa
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T'mpponus coneit. Peakuuu, nporekaroimue

31 1C Penerurop. Xumus
B PacTBOPAX 3JIEKTPOIHUTOB
[Ipaktryeckas padota Ne 3 o Teme

32 "XHUMHUYECKHE PEaKIMK B PaCTBOPax
31EeKTPOJINTOB"

IIOK. https://academy-
OKHCIUTETHLHO-BOCCTAHOBUTEIHHBIC content.apkpro.ruflesson/8f219cef-
. 7a8a-44d5-b58a-b3d1b2eeb237
33 peakuuu. BaxxHelye oKUCIUTETU 1
https://academy-
BOCCTAaHOBHTCH content.apkpro.ru/lesson/32e5edc9-
ch82-4f4a-ad5e-4f56bc7elded
LIOK. https://academy-
content.apkpro.ru/lesson/8f219cef-

34 Merton 3eKTPOHHOTO (JIEKTOHHO- 7aB8a-44d5-b58a-b3d1b2eeb237

HOHHOT0) Oananca https://academy-
content.apkpro.ru/lesson/32e5edc9-
ch82-4f4a-ad5e-4f56bc7elded
ONEeKTPOINU3 pacTBOPOB U PaCILIaBOB

35 P P P P 1C Penerurop. Xumus
BEIIIECTB

36 Pemenne 3aa4 pa3nuyHbIX THIIOB 1C Penerurop. Xumus

37 Pemenue 3aiau pa3iuyHbIX TUIIOB 1C Penerurop. Xumus
Cucrematusa 00001IeHre 3HAHMI TIO

38 et ”M At H H,I:I Ha 1C Peneturop. Xumust
TeMe "XUMUYEeCKHe PeaKIiu

39 KonTponbHas pabota o teme
"XuMudeckne peakuun'

IIonoxeHre HEMETaIoB B
[leproanueckoil cucteMe XUMUUECKUX LOK. https://academy-

40 anemenToB /. 1. Menneneesa u content.apkpro.ru/lesson/7c19b0ba-
0COOEHHOCTH CTPOEHHUSI HX ATOMOB. 7815-4db3-86f4-d0ac5b740b3b
®dusnveckrie CBOMCTBa HEMETAIUIOB

a1 ANnoTponys HEMETAIJIOB (Ha IpUMeEpe 1C. Obpa3zoBaTenpHas

KHCI0poJa, cepbl, pocdopa u yriepoaa)

koutekmust. Xumust 10-11 ki
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Bopopon: nonyueHue, Gu3nyuecKue u

1C. O6pa3oBarenbHas

42
XHMHUUYECKHE cBoMCTBa. ['mapuibl komneknus. Xumus 10-11 ki
laymorensl: HaXOX/IEHUE B TPUPOJIE
PHPOIE, 1C. O6pa3zoBaTenbHas
43 CIOoCOOBI MTOTy4YeHUs, PUZNIECKIE U
. koutekusg. Xumus 10-11 ki
XUMHYCCKHUE CBOMCTBA
T'anorenoBogoponsl. Baxueitmue
1C. Ob6pazoBarenbHas
44 KHCIIOPOACOICPIKAIINE COCTUHEHNUS
komneknus. Xumus 10-11 ki
TaJIOT€HOB
JlabopaTopHbie U TIPOMEBIIIIICHHBIE
paTop P 1C. O6pazoBarenpHas
45 CIOCOOBI TTOTYYEHHS TaJIOT€HOB.
. xoJurexkiua. Xumud 10-11 ki
IIpuMmeHeHre TaloTeHOB U UX COSAMHEHUH
IIpakTudeckas padora Ne 4. Permenne
p p 1C. O6pa3oBareibHas
46 9KCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
" " komeknya. Xumus 10-11 ki
I"asorenst
Kucnopon: tabopaTopHbie 1
47 MTPOMBIIIUICHHBIE CITOCOOBI MTOTYIeHUS, 1C. O6pazoBarenpHas
(huzrUeCKre ¥ XUMUUYECKHE CBOKCTRA. koJutekrus. Xumust 10-11 ki
OzoH. [IpuMmeneHne KUCIopoIa U 030Ha
1C. ObpasoBaTenbHas
48 OKCHUIBI ¥ TIEPOKCH/IBI
kojurexknusa. Xumudg 10-11 k.
1C. ObpasoBatenbHas
49 Pemenue 3aa4 pa3nuyHbIX THIIOB
xosurexiua. Xumus 10-11 k1.
Cepa: Hax0X/IeHUE B TIPUPOJIE, CIIOCOOBI
P PHpOAE, 1C. O6pa3zoBaTenbHas
50 NOJTy4eHUs, PU3NIECKUE U XUMHUECKHIE
o koJurexima. Xumus 10-11 ki1
CBOWCTBa
1C. O6pa3oBaresbHas
51 CepoBonopoa, Cyabpuast
xoJurexiua. Xumus 10-11 kit
59 Kucnoponconepskamine COeIMHEHNS CEPBI. 1C. ObpazoBarenpHas
Oco0eHHOCTH CBOWCTB CEPHOU KUCIIOTHI koJuekuus. Xumus 10-11 k.
53 [Ipaktnyeckas padota Ne 5. Pemenue HOK. https://academy-

JKCTIIEPUMEHTAIBHBIX 3a11a4 1mo Teme "'Cepa

content.apkpro.ru/lesson/0f59d4f0-



https://academy-content.apkpro.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780
https://academy-content.apkpro.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780

U eé coequHeHus"

A30T: HAXOXK/ICHUE B IPUPOJIE, CIIOCOOBI

199b-40f4-ae5f-81026ff23780

1C. Ob6pa3oBarenbHas

54 MoJTy4eHUs, PU3MUSCKUE U XUMHUECKUC
o komnekuus. Xumus 10-11 k.
CBOIicTBa. AMMHAK, HUTPHUIBI

55 Kucnoponconepxamme coeTMHCHHSI a30Ta. 1C. Ob6pazoBarenbHas
OcOoOEHHOCTH CBOMCTB a30THOM KHCIOTHI komnekuus. Xumus 10-11 k.

56 [IpumeHeHune a30Ta U €T0 COETUHEHHH. 1C. ObpaszoBaTtenpHas
A3oTHBIE yI0OpeHHS komrekuusg. Xumusa 10-11 k.
®Dochop: HaXOKIEHUE B IPHPOJIEL,

57 CIOCOOBI MTOTy4YeHUs, PUZNIECKIE U
xuMu4eckue cpoiictBa. @ochuap u
thochun

58 Oxcupst dhocdopa, hochopcoaepxariie 1C. O6pazoBarenpHas
kucaoThl. Conu GochOpHON KUCITOTHI kosutekius. Xumus 10-11 kit

59 [Mpumenenue pocdopa 1 ero coeTMHEHUH. 1C. ObpazoBarenpHas
®dochopHbie ynoopeHus kosutekius. Xumus 10-11 k1.
ITpakTuueckas padora Ne 6. Perienue LOK. https://academy-

60 AKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMme "A30T content.apkpro.ru/lesson/0f59d4f0-
u dochop u ux coequHeHus" 199b-40f4-ae5f-81026ff23780
VYraepos: Hax0XKJIEHUE B IPUPOJIE,

61 P o pap b 1C. ObpasoBaTenbHas
AJITOTPOITHBIE MOU(UKANINY; HPUZNIECKIE

P HV xoJurexiua. Xumus 10-11 xi1.
Y XUMUYECKHE CBOICTBA, PUMEHEHHE

62 Oxcup yriepona(ll), okcun yraepona(1V), 1C. ObpaszoBaTenbHas
YIOJIbHas KHCIOTA U €€ COJIU komekust. Xumus 10-11 k.

63 Pemrenne 3amay pa3InIHBIX THIIOB 1 C. Penetutop
Kpemunii: HaxoXaeHNE B IIPUPOIL,

P PHp 1C. O6pazoBarenpHas
64 CHoco0bI MoydeHus, GU3NIecKre U
. komeknust. Xumus 10-11 k.
XHUMHAYECKHE CBOHCTBA
65 Oxkcup kpemuuns(1V), kpeMHUEBas KUCIIOTA, 1C. O6pa3oBarenpHas

CHUJIMKATBI

koJurexmsa. Xumus 10-11 kit
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TIpumeneHue KpeMHUS U €T0 COeTMHEHUH.

IIOK. https://academy-
content.apkpro.ru/lesson/35c2be59-
f1c6-46¢6-910c-46a0576d6924

66

Crexi1o, ero noJiy4eHue, BUIbI CTEKIIA IIOK. https://academy-
content.apkpro.ru/lesson/58903722-
79bc-4b22-b276-114fab0dd141

67 Pemienue 3amay pa3nuyHbIX THIOB 1 C. Penerutop

. IIOK. https://academy-
Cucremaru3aius 1 0000IIeHNEe 3HAHUH 1O
68 rene "HemeTammer" content.apkpro.ru/lesson/cth70c37-
2784-4c66-be05-b0966dffh673
KonTponbHas pabota mmo teme
69 n n
HemeTtamnsl

20 AHanu3 pe3ynbTaToB KOHTPOIBHOM
paboTHI, KOPPEKITHSI OIHIOOK
ITonoxenue metamnoB B Ilepuoauueckoit https://academy-

71 CHCTEME XUMHUYECKUX IJIEMEHTOB. content.apkpro.ru/lesson/a0d5bd16-
OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 683e-4ale-8073-70c604€9c862
000J10YeK aTOMOB METAJIJIOB LIOK.

https://academy-
79 OO61ue Gpu3nyecKre CBOMNCTBa METAJIIIOB. content.apkpro.ru/lesson/a0d5bd16-
[IpumMeHeHne MeTaJIOB B OBITY M TEXHUKE 683e-4ale-8073-70c604£9c862
IHOK.
https://academy-
73 C K content.apkpro.ru/lesson/a0d5bd16-
maBbl MeTaiuioB. Kopposus metaiios 6836-4a16-8073-70c60469c862
1IOK.

74 Pemenue 3aayu pa3iuyHbIX TUIOB 1 C. Penetutop
DIIEKTPOXUMHUUECKHN P HAIPSKEHUHN https://academy-

75 P 06 P 5 P content.apkpro.ru/lesson/a0d5bd16-
MeTauioB. OOIHMe CIIocOObI MOTYUSHUS 6836-4a16-8073-70c60469¢862
METaJLJIOB 1IOK.

76 OO0miast xapakTepucTHKa MeTajuioB |1A- LOK. https://academy-
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rpymmsl [lepuogndeckoit cucteMbl
XUMUYECKUX dJIeMeHTOB. Hatpuii u xamuit:
nosrydeHue, (GU3nIecKne u XHMHIECKUe
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEILIECTB
1 X COCAUHCHUN

O6mas xapaktepucTiuka MetawtoB |A-
rpymmsl [lepuoandeckoii cucTeMbl
XUMHYCCKHUX AJIEMEHTOB. Maruumii u

content.apkpro.ru/lesson/e7{f8162-
0d4d-40f8-b9f7-422¢3e710750

IIOK. https://academy-

77 KabIii: TIONyHeHTe, GUBHIECKYE I content.apkpro.ru/lesson/e7ff8162-
’ o 0d4d-40f8-b9f7-422¢3e710750

XUMUYECKUE CBONCTBA, TPUMCHECHHE
MIPOCTHIX BEIECTB M UX COCTUHEHHHA

78 JKécTrocTh BOABI U CITOCOOHI €€ 1C. O6pazoBarenpHas
YCTPaHEHUS koJutekuusa. Xumus 10-11 ki

79 AoMuHMIA: ToNydeHue, pusndeckrue u 1C. O6pazoBarenpHas
XHMHYECKHUE CBOMCTBA, IPUMEHEHUE xoJurexkiua. Xumud 10-11 ki
AmdoTepHbIE CBOHCTBA OKCUAA U

80 TUAPOKCHIA AIIFOMUHUS, 1C. ObpasoBaTenbHas
TUJIPOKCOKOMILIEKCHI AJIIOMUHMUS, UX xoJurexima. Xumus 10-11 ki
MIPUMEHEHUE

81 Pemenue 3ana4 pa3iu4HbIX THIIOB 1 C. Penrerutop
ITpakTuueckas padora Ne 7. Perenue 1C. O6pasoatenbHas

82 AKCIIEPUMEHTAIIBHBIX 3a71ad IO TeMe
" " xoJutekius. umus 10-11 ki

MeTasutel TIIaBHBIX TOATPYIIT

OO6mras xapaKTepuCTHKa METAIOB

83 no6o4HbIX noarpymi (b-rpymm) 1C. ObpaszoBaTenbHas
Ilepuoanueckoit CUCTEMBI XUMUYECKUX koJutekuus. umust 10-11 xn
3JIEMEHTOB

84 dusnyeckre U XUMUIECKUE CBOMCTBA 1C. O6pa3oBareibHas
XpOMa U €ro COeIMHEHU, UX IPUMEHEHUE koJutekuus. umus 10-11 xn

85 Baxneiiune coenuHeHus] MapraHiia. 1C. O6pa3oBarenpHas

HepMaHraHaT Kajius, €ro OKHUCJINTCIIBHBIC

koJurexmsa. umust 10-11 ki
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CBOIiCTBa

du3nyeckue 1 XUMHUYCCKUE CBOMCTBA

86 xKelnesa u ero coequHeHui. [lomyuenne u
MIPUMEHEHHUE CIIJIaBOB XKele3a

87 dusnyeckre U XUMUICCKHAE CBOMCTBA MEIH 1C. Ob6pazoBarenbHas
U €€ COEIMHEHU, UX IPUMEHEHUE xoJutexkiusa. umust 10-11 ki
®dusnveckre U XUMUYECKHE CBOMCTBA

. 1C. Ob6pazoBarenbHas
88 [IUHKA ¥ €TO COCTUHEHHIA, X IPUMEHEHHE.
xoJutexkiua. umust 10-11 ki
I'upokcoKOMILTIEKCH IIMHKA
IIpakTudeckas padora Ne 8. Permenne LIOK. https://academy-

89 3KCIIEpUMEHTANIBHBIX 33jay 10 TeMe content.apkpro.ru/lesson/6545ec44-
"MeTamipl TOOOYHBIX MTOATPYTIT" 34c5-436-826b-a648d7d6fef7

90 Pemenue 3ama4 pa3nuyHBIX THTIOB 1 C. Perrerutop
O06001IeHne 1 CUCTeMaTH3AINS

1C. O6pa3oBareibHas

91 M3y4EHHOTO MaTepuaia 1o TeMe

" N koyuieknus. uMus 10-11 kn
Mertaiuibl

92 KonTtposbHas pabdora no teme "Merauibr"

93 AHanu3 pe3yJibTaTOB KOHTPOJILHOM
paboThI, KOPPEKITHsI OIUOOK
Ponp xumun B 00ecriedeHn yCTOHIHBOTO LOK. https://academy-

94 pa3Butus yenopeuecTna. [loHsTue o content.apkpro.ru/lesson/f5999557-
Hay4YHBIX METOJIaX UCCIIECAOBAaHUs BELIECTB 18c8-4853-83a0-588bf830407a
Hay4npie npuAIMIIEI OpraHu3alun

. P P HOK. https://academy-
XUMHYECKOTO IMPOU3BOICTRA.
95 e — content.apkpro.ru/lesson/f5999557-
p N Y 18c8-4853-83a0-588bf830407a
Ba)KHEHIITUX BEIIECTB
o HOK. https://academy-
XHUMHYECKOE 3arps3HEHUE OKPYKAIOIICH

96 O — content.apkpro.ru/lesson/f5999557-

ped A 18c8-4853-8320-588b830407a

97 XuMHUs 1 37J0pOBbE YEJIOBEKA. IIOK. https://academy-

HeKapCTBeHHLIe CpcacTBa

content.apkpro.ru/lesson/b8e4d657-
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2cc7-4860-8583-9f76edc8a59f

Xumud ainy. Poas xumun B o0ecrieueHnm

LIOK. https://academy-

98 HICROi Be30MACHOCTI 1 content.apkpro.ru/lesson/b8e4d657-
H 2cc7-4860-8583-9f76edc8a59f
IIOK. https://academy-
Kocmernueckue u maphromMepHbie
99 coencTra. BerTosa 1 content.apkpro.ru/lesson/acd826cf-
PEACTBA. DRITOBAA XHMHA ba2d-49db-b216-ef7c26a84728
XuMUs B CTPOUTENBCTBE. BaxkHeimue LOK. https://academy-
100 CTPOUTENbHBIE M KOHCTPYKIIMOHHBIE 1 content.apkpro.ru/lesson/acd826cf-
MaTepHuabl ba2d-49db-b216-ef7c26a84728
. LIOK. https://academy-
XuMUA B CENBCKOM XO34MCTBE.
101 0 5 1 content.apkpro.ru/lesson/acd826¢cf-
praHnyecKre U MUHEPAIbHbBIE YI0OPEHUS ba2d-29db-b216-ef7c26a84728
102 Cucrematusanus 1 0000IIeHIe 3HAHUH 110 1 1C Obpa3zoBarenbHast
TeMe xomneknus. Xumus 10-11 ki
OBIIEE KOJIMYECTBO YACOB I10 102

ITPO'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» Xumus, 11 xmacc/ T'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A., JIéskun A.H.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»

» Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.; ox
penakimuei Jlynuna B.B., O0mecTBo ¢ orpaHU4eHHOMN OTBETCTBEHHOCTHIO «/IPODA»;

AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

YMK T'abpuensu O.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

[HOK, 5011
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