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MNOACHUTEJIbHAS 3AIINCKA

Paboyas mporpamma 1mo XuMuM Ha ypOBHE cCpeaHero odiiero oOpasoBaHus pa3paboTaHa
Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanun», TpeOOBaHWI K pe3yabTaraM OCBOCHHsS defepaabHOd  00pa3oBaTeIbHON
nporpamMmbl cpeaHero obmiero oo6pazoanuss(P@OIl COO), npencraBieHHbIX B DenepalbHOM
rocyfaapcTBeHHOM oOpazoBarensHoM ctaHmapte COO, c¢ yu€rom Konuenuuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMHUsS» B 00pa3oBaTelIbHBIX OpraHm3anusx Poccuiickoit denepannw,
pealn3yIoNIMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKeHUN «CTpaTteruu
pasBuTus Bocniutanus B Poccuiickoit ®enepanuu Ha mepuoxa mo 2025 roma» (Pacmopsbkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyOIEHHOrO HM3Y4YeHMsS 3aHHMaeT Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. HM3yuenme mnpemmera,
peanuzyemMoe B YyCIOBUAX UM PEpEeHIMPOBAHHOTO, NTPOGUIBHOTO OOydYeHHUs, MPU3BAHO
obecreunTh 0011e00pa30BaTEIbHYI0O U OOMIEKYIBTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTaluud MX K OBICTPO MEHSIOUIMMCS YCIOBHUSM KM3HU B COLIMyME, a
TaKKe ISl MPOAOHKEHHS OO0ydeHUs B OpraHu3alusX NpodeccHoHAIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SBIISETCS OJTHOM U3 MPUOPUTETHBIX AUCLUILINH.

B nporpamMe mno XumMuu Ha3HaueHue MpeaMera «XHUMHS» TOJydaeT MOAPOOHYIO
MHTEPHOPETAMI0 B COOTBETCTBUU C OCHOBomoJarawommumu mnojoxenuasmu DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHMS, PE3yIbTaTOB 0OydeHHsI U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM TOMY SBJISIOTCS CJEAYIOIIME BBIMOJIHSIEMbIE
MIPOrpaMMOi IO XUMUU (PYHKITUH:

¢ uH(pOpPMALIMOHHO-METOANYECKas, peaju3alus KOTOpol oOecrneunBaeT MOIydYeHHe
MPEJICTaBICHUs] O LEJSAX, COAEp KaHMM, OoOIIell cTpaTernd OOy4eHHs, BOCIUTAHUS U
pa3BUTHS O0YYAIOMIMUXCS CPEACTBAMHU MPEAMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npohuIs;

® OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpass  IpeaycMaTpUBaeT oTpesiesieHHe:
MPUHIMUIOB  CTPYKTYPUPOBAaHUA M  IOCJIEIOBATEILHOCTH HU3y4eHUS y4eOHOTO
MaTepuana, KOJIMYECTBEHHBIX W KAaYECTBEHHBIX €ro XapaKTepUCTHK; IOAXOJ0B K
(OpMHUPOBAHUIO COJEPKATEIBHOM OCHOBBI KOHTPOJISI U OLIEHKH 00pa30BaTeIbHBIX
JNOCTHKEHHM oOy4arouxcs B paMKax HTOTOBOM arTectanud B (opme eauHOTo
rocy/lapCcTBEHHOTO dK3aMeHa [0 XUMUHU.

[Iporpamma ist yriayOI€HHOTO U3YUEHUS! XUMUHU:

® yCTaHaBIMBAET UHBAPUAHTHOE MPEIMETHOE COJAEpKaHUe, 00s13aTeNIbHOE I U3yUEHUS
B paMKax OTAEIbHBIX mnpoduiel, mnperycMaTpUBaeT  pacHpelesieHue U
CTPYKTYPHUpPOBAaHHE €T0 IO KjaccaM, OCHOBHBIM COJIEPKATEJIbHBIM JTUHHUSAM/pa3aenam
Kypca;

e 1aéT mpUMepHOE pacrpesiesieHne yuieOHOTO BPEMEHHU, PEKOMEHAYEMOT0 JUIsl U3Y4eHUs
OTJIEIbHBIX TEM;

e [peAjaraeT MPHUMEPHYIO IOCIEA0BATEIbHOCTh H3yUeHHUs ydeOHOro marepuana c
y4€TOM JIOTHKH MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 MHTEpIpeTalrio Lejdel M 3a7ad M3ydyeHus MpeaMmera Ha
yrayOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
oOuiero obpa3zoBaHUs, COACPIKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBI CPEIHEro o0Imero oOpa3oBaHUs
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(JINYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHUJIOB
yueOHO-TI03HABATENbHBIX JIEHCTBUH OOy4aromierocs IO OCBOEHHUIO COJEp:KaHUA
npeaMera.

I[lo BceM Ha3BaHHBIM TMO3UIMUSAM B MporpaMMe IO XUMHU MpPerycCMOTpeHa
MPEEMCTBEHHOCTh C OOy4eHHEM XHMHH Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus. 3a
npeAesiaMi  YCTAaHOBJICHHOW MPOrpaMMONl MO XMMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBIISIOLIEH co/Iep KaHUs Y4eOHOTO MpeaMeTa «XUMHs 0CTaéTcss BOZMOXKHOCTh BbIOOpa €ro
BapUATHUBHOW COCTABJISIIOIICH, KOTOpas I0JKHA ONPEAETATHCS B COOTBETCTBUH C HAIIPaBIIEHUEM
KOHKPETHOTO Mpoduiist 0OydeHHsI.

B cootBerctBUM ¢ koHuentyaidbHbIMH TOJOkeHUsIMH PI'OC COO o Ha3zHauyeHHH
MpeAMETOB 0a30BOTO U yriIyOIEHHOTO ypOBHEH B cucTeMe AuddhepeHIIMPOBAHHOTO O0OYICHHS Ha
YpOBHE CpeHero o0Imero o0pa3oBaHus XUMHUS Ha YPOBHE YIIyOJEHHOTO M3y4YEHHUs HaIpaBJieH
Ha peanu3aluio MPEeEeMCTBEHHOCTH C MOCIEAYIOUIMM 3TaloM IMOJIyY€HUS XHUMHUYECKOTO
oOpa3oBaHUS B paMKaX HW3Y4YEHHs] CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHaibHOT0 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeaAMeTa «XUMUS» OpPUEHTHUPOBAHO NPEUMYLIECTBEHHO Ha pAacUIUpEeHHuE U
yIIyOJICHHE TEOPETHUYECKOM U TMPAKTHYECKON TIMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbIi npoguiib 00yd4eHUs, B TOM YHCIIEe C MEPCIEeKTUBOM MOCIEeIYIOIIEro MOTy4eHUs
XUMHUYECKOTO 00pa30oBaHus B OpraHu3alusax nmpodeccuoHaibHOro oopa3zoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuidi ®I'OC COO k muIaHUpYeMbIM pe3ysibTaTaM OCBOCHHS deaepaabHON
00pa3zoBaTeNbHON MPOrpaMMBbl CpeaHEro o0Imero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OPUEHTHPOBAHO TAK)KE HAa PELIEHUE 3a7a4 BOCIUTAHUS U COIIMATILHOTO Pa3BUTHsI 00yJaromuxcs,
Ha (OPMUPOBAHNE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIi y4eOHOTo
Tpyda ¥ OOOOIMIEHHBIX CMOCOOOB  JEATENIBHOCTH, HMMEIOIIUX  MEXAUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  nipeiMeTa «XHUMHs» Ha YpOBHE YIiIyOJNEHHOTO H3YYEHHUsS SIBISIFOTCS
yrayOnénnsle Kypebl — «Opranudeckas xumus» u «OOmias U HeopraHnuueckas xumus». [lpu
OTIpeIeNIieHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aliy COAEpKaHUS STUX KYpPCOB B
porpaMMe 1Mo XUMHUHU 3a OCHOBY NMpUHATHI nojoxeHus ®I'OC COO o paznuuusix 6a30BOro u
yrayOnEHHOTO YPOBHEH U3yUSHHS MPEIMETa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» u «OOmas U HeopraHuyeckas
XUMHUSD» COCTaBIISIET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCSA K 0a30BOMY
YPOBHIO H3y4€HHUs MpeAMeTa. DTa CHUCTeMa 3HAaHUHN MOJIydaeT OMpelelEHHOE TEOpEeTUYecKoe
JIOTIOJTHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(daktosmornueckoro matepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHHUs NpeameTa obecrieueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEJIMYEHUs 00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX MX COEIMHEHUIN Ha OCHOBE PACIIMPEHHs U YIriayOJeHUs MPeICTaBICHUN O CTPOECHUH
BEIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKlui, pacCMaTPUBAEMbIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TEPMOJUHAMUKHU. V3ydeHne nepuoauueckoro 3akoHa u
[leproguueckoid  CHUCTEMBl XUMHUYECKHMX  DJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHX MPEICTABICHUIX O CTPOCHUH aToMa. XUMHUYECKast CBsI3b 0OBACHSAETCS C
TOYKH 3PEHHUS] SHEPreTHYEeCKUX W3MEHEHHMH Npu e€ o0pa3oBaHHWU U pa3pyLICHUH, a TaKkKe C
TOYKH 3pEHUs MeXaHU3MOB €€ oOpazoBaHusa. HM3ydeHue THNOB peakuuil JOMOIHSIETCS
(dbopMHpoBaHHEM MpPEACTaBICHUIN 00 AMEKTPOXUMUYECKUX MPOIECCAX U AIIEKTPOJIN3E PACILIaBOB
U pacTBOPOB BEHIECTB. B Kypce OpraHMYecKOl XUMHHM MPU PACCMOTPEHUH PEAKIIMOHHOMN



CIIOCOOHOCTH COCIMHEHUHN yAeIsIeTCsl 0c000€ BHUMAHKE BOIIPOCaM 00 AIEKTPOHHBIX d(PdeKTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJIEKY/IaX U MEXaHHU3MaX pPeaKIHii.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJEpP)KaHHE KYypCOB XMMHH YIIIyOJNEHHOTO YpOBHS
M3Y4YeHUs JUIS KJIAcCOB OmpeAenéHHOro mnpodwis (TIaBHBIM 00pa3oM Ha HMX CTPYKTYpYy H
XapakTep JOTOJHEHHUH K o01Iel ciucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIIHMSHUE CMEXHbIC
npenMersl. Tak, Hampumep, B COJEpKAaHUU MpeaMeTa s KIACCOB XHMHUKO-(PHU3NYECKOTO
npoduis 0oJbIIOe 3HaYeHHE OyIyT UMETh JEMEHTHl yueOHOTO MaTepuaja Mo oOIield XUMUH.
[Ipy wm3yyeHum mnpenMera B JaHHOM cllydae akIeHT OyJeT cAelaH Ha OOLIHOCTh METOJOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPUHN B XMMHU U B (U3MKE: aTOMHO-MOJIEKYJSIpHAsl TEOpUs
(MonekynsipHast Teopusi B (DU3WKE), 3aKOHBI COXPAHEHUS MAacChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMUKH, SJIEKTPOJIN3a, PEACTABICHUS O CTPOSHUH BEILIECTB U APYToe€.

B T0 %€ BpeMs B cojiepikaHUU MpeAMETa JUIsl KIIAaCCOB XUMHKO-OHMOJIOTHYECKOTO PO duiIst
OonbpIIMK yenbHBIA Bec OyIeT UMETh OpraHuyeckas Xxumus. B aToM ciaydae mpemocTaBisieTcs
BO3MOXHOCTb Ui 00Jjiee 0OCTOSITEILHOTO PACCMOTPEHUSI XMMHUUECKON OpraHU3aluu KJIETKU KaK
OMOJIOTMYECKOH CHUCTEMBbI, B COCTaB KOTOPOW BXOJAAT, K HpPHUMEpY, TaKHEe CTPYKTypHBIE
KOMITOHEHTBI, KaK JIMMUJbI, O€lKH, YrieBOJbl, HyKIIEMHOBbIE KUCIOTHI U apyrue. [Ipu stom
3HaHHUS O COCTaB€ M CBOMCTBAaX MpPEICTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHUs, MTUILIEBAPEHUSI.

B mnnane ¢dopmupoBaHUS OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/IOB [MO3HAHUS U OIbITA TPAKTHUECKOTO MPUMEHEHUS HAYYHbIX 3HAaHUM HU3ydeHUe IpeaMeTa
«XUMHUS» Ha YriayOnEHHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SIX C Y4eOHBIMU
npeaMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteil «EcTecTBeHHO-HayyHbIE MTPEIMETHIY,
«Maremartuka u nHGopmMaTuka» U «PycCKuil 31K U TUTEPATYPAY.

[Ipu uzydenun ydyeOHOTo mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO M CcpeAaHero ooOmiero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amaueid
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHHE OCHOB HAyKU XHMHHM KakK 00JIacTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, MPAKTUYECKOW [AEATEIbHOCTH 4YelOBeKa U OJHOTO U3
KOMIIOHEHTOB MHPOBOW KyJbTYyphl. Pelienue 3Toil 3ajaun Ha yriayOJ€HHOM YpOBHE H3y4YEHHS
npeaMeTa IpearnoiaraeT peaan3alnio TakuX esei, Kak:

e (opmupoBaHuE MPEACTABICHUN: O MaTEpUATbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX

Y M03HABAEMOCTH SIBIICHUN IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beaylie poiu B 0OecreyeHHH YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA: B PEIICHUU
MpoOJIeM SKOJOTUYECKOM, IHEPreTUYECKOW W THUIIEBOM OE30MacHOCTH, B Pa3BUTHUH
MEIUIMHBI, CO3/JaHWM HOBBIX MAaTepUaloB, HOBBIX HCTOYHUKOB SHEPruu, B
obecnieueHnu paIoHaIbHOTO MIPUPOIOTIONH30BAHUS, B (dbopmMHUpOBaHUH
MHPOBO33PEHHUS U 00IEH KyJIbTYyphl UEJIOBEKA, a TAaKXkKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0pPOBbIO U MPUPOJIHOIL cpere;

e OCBOCHHME CHCTEMbl 3HAHHH, JIGKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (QYyHIAMEHTAIbHBIX TMOHATHUH, 3aKOHOB U
TEOpUl XHWMHH, COBPEMEHHBIX IPEACTAaBICHUII O CTPOCHHMM BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYISPHOM, HAJMOJIEKYIISIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKHX
peakuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMAX, 00 00IuX
Hay4YHBIX MPUHLHUIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (¢opmupoBaHHE Yy OOYYaIONMIUXCS OCO3HAHHOTO TIOHUMAaHUS BOCTPEOOBAHHOCTHU

CUCTEMHBIX XHMHYCCKUX 3HAHMHA i1 OOBSCHCHHS KIIOUEBBIX HJCH W MpoOieM
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COBPEMEHHON XWMHH, JJIsi OOBSICHEHUS W TMPOTHO3UPOBAHUS SIBICHUN, HWMEIOIINX
€CTECTBEHHO-HAYyYHYIO TIPUPOJy; TPAMOTHOTO peUIeHUus MpoOjeM, CBS3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHMS, aHAIM3a M OLEHKH C TO3MIUH SKOJOTUYECKON
0€30TaCHOCTH TOCJIEICTBHI OBITOBON M MPOW3BOJICTBEHHOUW ACSITEIIBHOCTH YEJIOBEKA,
CBS3aHHOW C XUMHUYECKUM IPOU3BOJICTBOM, WCIIOJb30BAHHEM H TepepabOTKOMN
BEIIECTB;

yIIyOJIeHWE TPEACTABICHHH O HAyYHBIX METOJaX MO3HAaHMS, HEOOXOAMMBIX IS
MPUOOPETEHUST YMEHUN OPUEHTUPOBATHCSI B MUPE BEIIECTB U OOBICHEHUS XUMUYECKHUX
SBICHUH, WMEIOIIUX MECTO B TIPUPOJE, B MPAKTHYECKON JEATEIHHOCTH U
OBCEIHEBHOM KU3HU.

B 1utane peanuzanuu  TEpBOOYEPENHBIX BOCHHUTATEIBHBIX W Pa3BHBAIONINX (QYHKITHA
IEJIOCTHOW CHUCTEMBI CpeHEro o0miero oOpa3oBaHMs MPH WU3YyYCHHH TpeaMeTa «XUMHs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPUOOPETAIOT TAKKE LIETU U 3a]1a4H, KaK:

BOCIIHTaHUE YOEKIEHHOCTH B TI03HABAEMOCTH SIBICHUH TPUPOMABI, YBAXKCHUS K
IpoIleccy TBOPUYECTBA B OOJIACTH TEOPETUYECKHX M TPHUKIAIHBIX HCCIIECJOBAHUN B
XAMUH, (OPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO W TMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCTIMUTAHHIO HA OCHOBE YCBOCHHSI OOIICYEIIOBEUECKIX IICHHOCTEH;

pa3sBUTHE  TIO3HABATENBHBIX WHTEPECOB, HHTEIUIEKTYaJbHBIX W  TBOPYECKHX
crocoOHOCTel oOyuaromuxcsi, GOPMHUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHHS K
caMo00Opa30BaHUI0 M HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICIIHOMN
npo(heCcCHOHATLHONW U OOIIECTBEHHOW JESTEIhHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBBIO M IOTPEOHOCTH B 37J0POBOM 00pa3e )KU3HU;

dbopMuUpOoBaHHE YMEHHI W HAaBBIKOB Pa3yMHOTO MPHPOJOINOIB30BAHUS, PA3BUTHE
DKOJIOTUYECKON  KYJNbTYphl, = NPHOOpPETEHWE  OmbITa  OOIIECTBEHHO-TIOJIE3HOM
AKOJIOTUIECKOH eI TeTbHOCTH.

OOmiee 4YuCIIO YacoB, MPEAYCMOTPEHHBIX ISl W3YyYeHHs] XUMHUH Ha YIIIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, cocrabisger 204 gacoB: B 10 kmacce — 102 gaca (3 4daca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KITIACC

OPI'AHHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYeCKO XMMHUU.

[IpenMer W 3HaYeHHE OpPraHMYECKOW XHMMHH, MPEJICTaBICHHE O MHOrooopasuu
OPraHN4YeCKUX COCTUHECHUH.

DJNEeKTPOHHOE CTPOEHHE aTroMma YriepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUA.
BanenTHble BO3MOKHOCTH atoMa yriepoja. XMMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tumnbel rROpUIM3AIIIN aTOMHBIX OpOuTanei yriaeponaa. MexaHn3mbl 00pa3oBaHMs KOBAJICHTHON
cBs3u (OOMEHHBIA U JIOHOPHO-AKIENTOPHBIN). THITBI TepeKpbIBaHUS aTOMHBIX OopOuUTalei, 6- u
n-cBs3u. OnuMHapHas, ABOWHAas W TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3EH B MOJEKYyJax
opranndeckux BemiecTB. [loHsTHe 0 cBOOOHOM paauKaie, Hykieohuse u eKTpodue.

Teopus cTpoeHMsT OpraHvdeckux coeauHeHnii A.M. bytiepoBa W COBpeMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HaU€HHUE TEOPUH CTPOCHUS OPraHUYECKUX COEAUHEHUN.
MounekynsapHele U CTpYKTypHble (opmynbl. CTpykTypHble (QOpPMYIbl pa3IWYHBIX BUJIOB:
pa3BépHyTas, CcoKpami€HHas, ckenetHas. M3omepus. Buasl wu30MepHH: CTpPYKTypHad,
MPOCTPAHCTBEHHAsA. JEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dYDPEKTH).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsaTHe 0 QyHKIIMOHATLHON
rpynmne. 'omonorus. 'omonornueckue psasl. Cucremaruyeckass HOMEHKIATypa OpraHMYecKUX
coequaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanmus  OpraHMYecKUX  peakiuid.  OKHCIHTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

DKclepuMEeHTAIbHbIE METO/IbI M3YUEHUsl BEIIECTB M UX MPEBpALICHUI: 03HAaKOMJICHHE C
oOpa3laMu OpraHM4YeckrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAIICHUIO
OpPraHWYECKUX BEIICCTB TMpU HarpeBaHuu (IJIaBJeHWE, OOyIJIMBaHWE W  TOPEHUE),
KOHCTPYHPOBaHUE MO/JIEJIeN MOJIEKYJl OpraHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanpl. ['oMoslorudeckuii psn ankaHoB, oOmas (Gopmyia, HOMEHKIATypa ¥ U30MEPHS.
INEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYN alKaHOB, SP -THOPHIM3AIIS ATOMHBIX
opOuTasneit yrieposaa, 6-cBsizb. DU3HMYECKUE CBOMCTBA aIKAHOB.

XUMHYECKHE CBOWCTBA AJIKAHOB: PEaKIUU 3aMEIICHUs, U30MEepU3allii, JeTUIPUPOBAHNUS,
UMKIU3aldY, THpOJIM3a, KpekuHra, ropeHus. [IpeacraBneHue o MexaHH3Me peakUui
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B mpupoe. CriocoObl NOTydeHUs U IPUMEHEHUE aJTKaHOB.

Huxnoankanpl. O6mIas ¢popmyna, HOMEHKIATypa U u3omepus. OCOOCHHOCTH CTPOCHHS U
XUMUYECKUX CBOWCTB MabIX (IMKJIOMPONAH, IUKIOOyTaH) HW OOBIYHBIX (IIMKJIOTICHTaH,
LUKJIOTeKCaH ) IUKI0aikaHoB. CriocoObl MOTydeHUs U TPUMEHEHHE [TUKII0AIKaHOB.

AnkeHbl. 'oMOJIOTHYECKUH sl aIKEHOB, 001ast GopMyiia, HOMEHKIIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AlKeHOB, Sp -THOPHIM3AIMS ATOMHBIX OpOHTANCH
yriaepoja, 6- U m-cBsi3u. CTpyKTypHas U reomeTpuieckast (Iuc-Tpanc-) uzomepus. Ouznueckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOWMCTBA: pEaKIMU MPUCOCAUHEHUS, 3aMEUICHHUS B O-
MOJIO)KEHUE TPU JIBOMHOMN CBs3M, MOJUMepH3aluu U okucieHus. [IpaBumo MapkoBHUMKOBA.
KadectBenHbIe peakiuu Ha TBOWHYIO CBsI3b. CIIOCOOBI MOTYYSHUS U IPUMEHEHNE ATKEHOB.



Ankaguensl.  Knaccudukanuss — ankaaveHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupogantvle). OCOOEHHOCTH  AJIEKTPOHHOTO  CTPOCHHMSI M XMUMHUYECKUX CBOMWCTB
CONpPSDKEHHBIX AUEHOB, 1,2- u 1,4-mpucoenaunenue. [lommMepusamms CONpsKEHHBIX IUEHOB.
CriocoObl MosTydyeHus: ¥ IPUMEHEHHUE aJIKaIueHOB.

Anxunbl. ["'oMomornueckuii psj alkuHOB, o0mIas (Gopmyiaa, HOMEHKIATYpa U U30MEPHS.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl aJKUHOB, SP-THOpPHAM3AlMS aTOMHBIX
opOutaneii yriaepona. PHU3MYECKHE CBOWCTBA AJIKWHOB. XWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOEIUHEHMS, AUMEpPU3allid U TpUMEpHU3aluu, okuciaeHus. KucnoTHele cBONCTBa alKUHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KaduecTBEHHBIE peaKIuu Ha TPOWHYIO CBs3b. CriocoObl
MOJIy4YEHUS! U IPUMEHEHHUE AJIKMHOB.

ApomaTH4ecKue yrieBoopo sl (apeHsl). ['omoornueckuii psig apeHoB, obmias hopmyna,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl OeH30JIa.
dusnyeckrue CBOWCTBA apEeHOB. XHWMHUUYECKHE CBOMCTBa OEH30JIa M €r0 TOMOJIOTOB: pEaKIMh
3aMeleHus: B OEH30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJHKaie, peakluu MPUCOEAUHEHUS,
OKHCJIEHHE TOMOJIoroB OeH3oa. [IpencraBienue 06 OpUEHTUPYIOIIEM JIEHCTBUM 3aMECTUTENCH
B OCH30JILHOM KOJIbIIE HAa MPHUMEpE aJKUIbHBIX PaJUKaIOB, KapOOKCUIBHOM, TUAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB CTHpOJIA.
[Tomumepuzanuss  crtupona. CnocoObl  MOJNy4eHHS U NPUMEHEHHE  apOMaTHYECKHX
YTJIE€BOAOPOIOB.

[Tpuponnsrii ra3. I[lonyrasie HedTsaHBIC Ta3bl. HedgTh u €€ mpoucxoxacHue. KameHHsrit
YIoJib M TPOIYKTHI €ro mepepadoTku. CrnocoObl mepepadoTKu HEPTH: MeperoHka, KPEeKUHT
(TepMuYecKui, KatanmuTudeckuii), pudopmunr, nmupoiu3. [IpoaykTel nmepepaboTku HedTH, UX
MPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

I'enetnyeckas cBSI3b MEXKIY Pa3IMYHBIMU KIIACCAMH YTJIEBOJAOPOIOB.

DJNEeKTPOHHOE CTPOEHUE TaJOTeHIPOU3BOIHBIX YIJIEBOJOpOa0B. Peakuuu 3amereHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIY, LHUaHOTPYIHIy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CIOMPTOBOrO  pacTtBopa mEnoun. BzaumopelictBue
JUTajoreHaJIkaHOB C MarHueM M LUUHKOM. [IoHsTHE O MeTalyIoOpraHMYecKUX COCIUHEHMSIX.
Hcnonb30BaHne TallOTEHIIPOU3BOJIHBIX YIIIEBOJOPOJOB B OBITY, TE€XHHKE M TPU CHHTE3E
OpraHMYECKUX BEIECTB.

DKCcliepUMEHTAIbHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEeBpalICHUIl: H3ydeHHE
(U3UYECKUX  CBOWCTB  YIJIIEBOJOPOJOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  PEaKIHUH
YTJIEBOJIOPOJIOB Pa3IMYHBIX KJIacCOB (oOecuBeYrMBaHWE OPOMHOM WIJIM MOJHOW BOJBI, pacTBOpPA
NepMaHraHaTa Kajusi, B3aUMOJICHCTBHE aleTW/IeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja W BOJIOPOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyYeHUE STHJIEHA W H3y4YEHHE €ro CBOMCTB, O3HaKomJieHHEe ¢ KoJulekuusmu «Hedtb» u
«Yromp», ¢ oOpa3uamMu IUIacTMAacC, KaydyKOB H pPE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YTIEBOJAOPOIOB U TaJIOT€HIPOU3BOHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xanme oprannyeckue coeiMHeHU .

[IpenenbHble oaHOATOMHBIE CcHUPTH. CTpoeHHe MoOJeKya (Ha IpUMepe MeTaHoJa U
staHoJsa). ['oMonornueckuii psa, odmas Gopmysna, n3oMepusi, HOMEHKJIATypa M KilacCH(DUKaITusI.
Ouznyeckue CBOICTBA MpENeNbHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHbie CBS3U MEXIY
MOJIEKYJIaMH ~ CIIUPTOB. XUMHYECKHE CBONCTBA: pEaKUUHU 3aMEILEHHs, JIerHapaTaluy,
OKHCJICHHUS, B3aUMO/ICICTBUE C OPraHNYeCKUMU U HEOpraHn4eckuMu kuciaotamu. KauecrBenHast
peakiusi Ha OJHOATOMHbIE crUPThl. [leiicTBHe 3TaHONAa M METaHOJa Ha OpPraHU3M 4YeJIOBEKa.
CriocoOblI MosTydeHus: 1 TPUMEHEHUE OTHOATOMHBIX CITUPTOB.



[TpocTeie 3¢upsl, HOMeHKIaTypa U n3oMmepus. OCOOCHHOCTH (PU3MUECKUX U XUMUYCCKUX
CBOWCTB.

MHoroaToMHble CHOUPTHI — ATUJIEHIJIMKONb U TiunepuH. duznueckue M XUMHYECKUE
CBOMCTBa: peakIUu 3aMEIIEeHUs, B3aUMOJIECHCTBUE C OPraHUYECKUMHU U HEOPraHMYEeCKUMH
KHCJIOTaMM, KaueCTBEHHAs! peakiiusi Ha MHOTOAaTOMHbIe cupThl. IIpencraBienue o MexaHu3Me
peakuuii HykineogribHOTo 3aMmenieHus. JleiictBue Ha opranu3m 4enoBeka. CriocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHne MOJIEKY/Ibl, B3AUMHOE BIMSHHE THIPOKCOTPYIIIbI U OEH30IHHOTO Spa.
®dusndyeckue cBoiictBa (peHosa. OCOOEHHOCTH XUMHUYECKUX CBOMCTB ¢eHoma. KauecTBeHHBIS
peakuuu Ha ¢eHon. Tokcmunocth (eHona. CrocoObl TOJNydeHUS W TpUMEHEHHue (eHoa.
denospopmanbaeTuIHasS CMOJIA.

KapOonumnbHble coelMHEHUsT — albJeruabl M KETOHBl. JEKTPOHHOE CTPOCHHUE
KapOOHUJILHOW Tpymmbl. ['oMonoruueckue psapl anbIeruoB U KETOHOB, obOmas Gopmyina,
n30Mepuss U HOMeHKiIarypa. Du3nyeckne CBOMCTBA aJIbJETMIOB M KETOHOB. XHMHUYECKUE
CBOMCTBa aNbJETUIOB U KETOHOB: peakuuu npucoeauHeHus. OKHCIEHUE allbJeTUJIOB,
KayeCTBEHHbIE PEaKIMH Ha anblaerujpl. CrocoObl MOJydeHUS M NPUMEHEHHE ajlbJAETUA0B U
KETOHOB.

OAHOOCHOBHBIE TpeAeTbHbIE KapOOHOBbIE KHUCIOTHl. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. DuU3WYECKHe CBOWCTBA OJHOOCHOBHBIX
MpeelbHbBIX KapOOHOBBIX KHUCIOT. BoJoponHble CBS3M MEXIY MOJIEKyJlaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBa, peakuus STepuuKanuu, peakiuu c
Y49aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MYpaBbUHOM KUCIOTHI. [loHsATHE
0 MIPOM3BOJIHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX dhupax. MHOTO0Opasre KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPEAEIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KuCIOT. [IpeacraBurenyt BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, MAJbMUTUHOBAS, OJICUHOBAS, JUHONE8As, JAUHONEH08as KUCIOThl. CHocoObl
MOJIy4eHUs U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnoxnbie 3¢upsl. ['oMonorudeckuii psa, obmas GopMyiia, ©30Mepyus U HOMEHKJIATypa.
du3NYECKUEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHON Cpee.

Kupseir. Ctpoenune, pu3nUecKrue U XUMUYECKHE CBOWMCTBA KUPOB: THIPOJIU3 B KHUCIOH M
11esioyHoi cpene. OcOOEHHOCTH CBOWCTB KUPOB, COJIEPKALIUX OCTATKH HETIPEAETbHBIX )KUPHBIX
KUCHO0T. JKupbl B IPUPO/IE.

MbITa KaK COJH BBICIIMX KAPOGOHOBBIX KHCJIOT, HX MOIOIIEE JICHCTBHE.

OOmrast xapakTepucTHKa YyrieBonoB. Kiaccudukamus yrieBojoB (MOHO-, IU- U
nojucaxapuapl). MoHocaxapuapl: TJIIOKO3a, (pyKTO3a, TallakTo3a, pubo3a, Ie30KCHUpHO03a.
du3nyeckrue CBOMCTBA W HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl:  pEaKLUUd C YYyaCTUEM CHUPTOBBIX U  ajJbJACTHAHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTOE OpokeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAuYe€HHWE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIakTo3a. BoccranaBiuBaioniyue u
HEBOCCTaHaBIMBaOIIKME aucaxapuisl. ['maponus nucaxapunoB. Haxoxaenue B mpupone u
npuMmeHenue. [lonucaxapuapl: Kpaxmal, INIMKOTeH M Hemtoio3a. CTpoeHue MakpOMOJIEKYI
KpaxMaja, TJIMKOTeHa U 1eutono3bl. dusnueckue CBOWCTBAa Kpaxmajga U EJUTIOI03BL
XWUMHUYECKHE CBOMCTBA Kpaxmaya: THAPOJIN3, KAaUeCTBEHHAs PEAaKUHs C MOJO0OM. XHUMHYECKUE
CBOMCTBA LEJUTIOI03bI: THAPOIIU3, MOTydeHne 3(hupoB 10036l [IoHsTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).



DKCclepUMEHTAIbHBIE METOJbl M3Yy4YEHHS! BELIECTB U HMX IMPEBPAIllEHHIl: pacTBOPUMOCTH
pa3IMYHBIX CHUPTOB B BOJE, B3aMMOJCICTBHE 3TaHONA C HATPUEM, OKHCIEHHE 3THUIIOBOTO
COUpTa B albJEruj] Ha pacKaJ€HHON MEIHOW MPOBOJIOKE, OKUCIEHHE S3TUJIOBOIO CIHPTa
JUXPOMATOM Kasinsl (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEakIMy Ha
anpaerusl (¢ ruapokcuaoM nuammuacepeopa(l) u ruapoxcuaom meau(1l)), peakius riumnepruHa
¢ ruapokcuioM Meau(Il), xumudeckue CBOKWCTBa pacTBOpPa YKCYCHOM KHUCIOTHI, B3aUMOJACHCTBUE
pacTBopa TIIOK03bI ¢ Tuapokcuaom menu(ll), B3ammoaecTBHE Kpaxmalia ¢ MOJIOM, PEIICHHE
AKCIEPUMEHTAIBHBIX 3aj1au 10 TeMaM «CrupThl U ¢eHouby, «KapooHoBbie kuciaoTel. CloxkHbIE
3(hUpBI».

A3oTcoaep:kalye oprannyecKkne coeiMHeHusl.

AMuUHBI — OpraHudeckue Ipou3BOJAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaruyeckue U apoMaTUYECKue; epBUUHbIE, BTOPUYHbIE U TpeTuuHble. CTpOEHHE MOJIEKYII,
obmas ¢opmyia, u3omMepus, HOMEHKIaTypa U (PU3NUECKHe CBOMCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOWMCTBA, AJKWIMPOBAHUE, B3aUMOJACWCTBHUE MEPBUYHBIX
aAMUHOB C a30TUCTON KUCI0TON. CONMM AIKMIIAMMOHHS.

AHWIMH — IPEACTaBUTE]Ib aMUHOB apoMaTuyeckoro psana. Ctpoenne aHwivHa. B3anmHuoe
BIIUSIHUE TPYII aTOMOB B MoOJIeKyne aHuiauHa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB aHHWJIMHA.
KauectBennsle peakunu Ha aHWIMH. CrnocoObl MOJy4YeHHUS U TMPUMEHEHHE anu(aThuyecKux
amMuHOB. [lonyuenue anuIMHA U3 HUTPOOEH30IA.

AvuHOkHuCHOTHL. Homenkmarypa wu  uzomepus. OTaenbHbIE NPEACTABUTENNA  O-
AMUHOKHCIIOT: TJIMUWH, aJlaHWH. PU3NYECKUEe CBOMCTBA aMUHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPraHWYeCKHMX COEAMHEHUH, peakius MOJMKOHICHCALIUH,
oOpa3oBaHue NENTHAHOMN CBA3HU. buonornyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTH/I0B.

benku kak npupomHsie moiumepsl. [lepBuuHasi, BTOpUYHAs U TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THMAPOJIU3, JeHATypalus, KayeCTBEHHbIE PEaKIMH Ha
OenKH.

DKClepUMEHTAIbHbIE METOJAbl M3YyYeHHUs BEUIECTB M MX IMPEBpAIICHUI: pacTBOPEHUE
0enKkoB B BOJE, JeHATypalus OENKOB MPHU HarpeBaHHWM, LIBETHbIE peaKkIMHU Ha OeNKH, pelieHHe
AKCHEPUMEHTAJIbHBIX 33/a4 1O TeMaM «A30TCOJAEp)Kalllue OPTraHMYeCKHe COCAUHECHUS» H
«Pacnio3HaBaHue OPraHN4YECKUX COCTUHEHUI.

Brbicokomosieky isipHble coOeTUHEHU.

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEpHU3aIH, CpeAHss MoyekyispHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHUH — MOJIMMEPHU3aIUs U MMOJTUKOHICHCAIIHSL.

[Tonumepnsie MaTepuasbl. [Tnactmaccel (monumaTHUIIEH, MOJIUTIPOTTUJICH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOJL, MOJUMETHIIMETAKpHUIIAT, MOJINKApOOHATHI,
noJmdTUWIeHTepedTanar). Y Tuan3anus u nepepadboTka 1miacTuka.

DOnacToMephl:  HATypaJIbHBIA  KaydyK, CHHTETHYECKHE Kaydykd (OyTaaMeHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIITMKOHBI. Pe3una.

BosokHa: HarypaigbHBIE (XJIOMOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[lonumepsl crnenuanbHOrO Ha3zHaueHUs  (TedroH, KeBiap, HSJIEKTPOIPOBOISAIINE
MOJIMMEPBI, OMOpasiaracMbI€ MTOJIMMEPHI).



DKclepuMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB U UX IMpEeBpAallleHUi: O3HAKOMIIEHHUE C
oOpa3uaMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pelICHHE
AKCIEPUMEHTAIBHBIX 33a4 10 TeMe «Pacro3HaBaHue mIacTMacc U BOJIOKOHY.

Pacuérhble 3amaun.

HaxoxaeHrue MonekyasspHON (pOpMyYIbl OPraHUuYeCKOro COEIUHEHHs IO MacCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSLIUX B €r0 COCTaB, HAXOXICHUE MOJEKYISIPHONH (POpMYiIbl OPraHUYECKOTO
coeMHEHUST 0 Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BemIiecTBa (Macce,
00BbEMY) IPOJIYKTOB PEAKIIMH W/WUJIM UCXOTHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOH (POPMYIIBI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XMUMHUYECKHX CBOMCTB WM CIIOCOOOB MOJY4YECHHUS,
OTIpe/ieNIeHUE I0JIU BBIXOJA MPOJIYyKTa PEAKIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpenMeTHbIE CBSI3HU.

Peanuzanust MexnpeaMeTHbIX CBA3€d NMPU M3y4EHUHM Oopranudecko xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHHE KaK OOIIMX E€CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHM, MPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TOHATHUA: SBJICHUE, HAy4HBIH (akT, TUIOTE3a, Teopus,
3aKOH, aHAJIMW3, CHUHTE3, KiaccHU(uKanus, HaOIIOJEHUE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJETUPOBAHUE.

®duszuKa: MaTrepusi, aTroM, 5JIEKTPOH, MPOTOH, HEHUTPOH, MOJEKYJIa, SHEPreTUYECKUU
YpOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHUE BEUIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA W TEeTepOoTPO(HBIA THUN TUTAaHUA, OpokeHUEe, (POTOCHHTE3, NbIXaHHUE, OCNKH,
YTJIE€BOBI, )KUPbI, HYKJI€MHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHUBO.

TexHonorus: MUIIeBble MPOTYKThI, OCHOBBI PAIlMOHATILHOTO MUTAHUS, MOIOIIIUE CPENICTBA,
MaTepUajbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKU dneMeHT. M3otomnbl. CTpoeHrEe 3IIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKHE YPOBHM U TOAYPOBHU. ATOMHBIE
opOutamu. Knaccupukamuss XUMHUYECKUX 3JEMEHTOB (s-, p-, d-, f-amementsl). Pacnipenenenue
AJIEKTPOHOB MO0 AaTOMHBIM OpOWTANIsIM. OJIEKTPOHHbIE KOH(UTypalu aTOMOB 3JIEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, 3JIEKTPOHHbBIE
KOH(UTYpalui HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[Tepuonuueckuii 3akoH u Ilepumoanueckas cucrema XuMU4YecKux osnementoB .M.
MenneneeBa. CBs3b NEPUOAUYECKOrO 3akoHa M Ilepuoauyeckol CHUCTEMBbI XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
XMUMHYECKUX DSJIEMEHTOB M 00pa3yeMblX MMM HPOCTHIX M CJIOXHBIX BELIECTB IO Tpynnam H
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menpaeneena.

Xumuyeckasi CBs3b. BHIbI XMMHUECKOW CBSI3U: KOBaJCHTHAas, MOHHAs, METaJJTHYecKas.
MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW CBS3W: OOMEHHBIM U JJOHOPHO-AKIIEITOPHBIA. DHEPTUS
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u anuHa cBs3u. [lomsipHOCTh, HaNpaBiICHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU cBsA3U. KpaTHble
cBs3u. Bonopoanas cBsa3b. MexMOIEKyIsipHbIE B3aUMOACHCTBHUS.

BaneHTHOCTP M BaJlCHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOEHHEM (Ha MpUMEpe COEAMHEHUU 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBinenne O KOMIUIEKCHBIX coenuHeHusiX. (CocTaB  KOMIUIEKCHOTO — HMOHA:
KOMILJIEKCOOOpa3oBarenb, JHraHAbl. 3HAuY€HHWE KOMIUIEKCHbIX coefauHeHuil. [lonarue o
KOOPJIUHAIIMOHHOM XUMUHU.

BemectBa MOJEKYASPHOTO W HEMOJEKYJISPHOTO CTpPOEHHsS. THUIBl KPUCTAITTMYECKUX
pemeéToK (CTPYKTYp) ¥ CBOMCTBA BEIIIECTB.

[Tonsitre o aucnepcHbIx cucremax. Mctunnbie pactBopsl. [IpencraBienne o KOIIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIICHTPAIMM pPAacTBOPOB: MaccoBas [OJsl BELIECTBA B
pacTBope, MoJsipHas ~ KOHIeHTpauus. HachlllleHHble ¥ HEHAachIUIEHHbIE  PacTBOPHI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKUX BeIIeCTB. |pUBHANbHBIC Ha3BaHUS
OTJIEbHBIX MPEACTaBUTEICH HEOPraHMUECKUX BEIIECTB.

Knaccudukarys XuMruueckux peakiinii B HEOPTaHWYECKOW U OPraHUYECKON XUMUHU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHEHMsI U TMPEBPAILCHUS SHEPTrUu MPH XUMUYECKHX
peakusix. TemnoBbie 3Q(PeKThl XUMUYECKUX peakunii. TepMoXuMHUYecKue ypaBHEHHUS.

CKopoCTh XUMHUUYECKOU PEAKINH, €€ 3aBUCUMOCTh OT Pa3InuHbIX (GakTOpoB. [['OMOTeHHBIE
U reTeporeHHble peakuuu. Katanus u karamu3aTopsl.

OOpatumble u HeoOpaTHMBIE peakIMu. XUMHUYECKoe paBHOBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOLUIME HA IOJIO)KEHHE XWMUYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJI€HHE U KOHIIEHTpAIlMU BEIIECTB, Y4acTBYIOIIUX B peakuuu. [lpunoun Jle
[Tarenbe.

OnextponuTtnueckas auccouuanus. CuibHble Hu  cinabble  37eKTpoiauThl. CTeneHb
mucconnanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAs, HEUTpaJsibHas, IiesouHas. BoaopoaHbiil
nokazatenb (pH) pactBopa. 'mnponus coneit. Peakiiun nonHoro oOMeHa.

OKHCAUTENBEHO-BOCCTAHOBUTEbHBIE peakuud. CreneHb okucieHus. OKUCIUTeNb U
BoccTaHoBUTENb. [Ipoliecchl OKHCIIEHHS W BOCCTaHOBIICHUS. BakHelinne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTOI 3JIEKTPOHHOTO OanaHca. DJIEKTPOIU3 paCTBOPOB U PACILUIaBOB BEIECTB.

DKClepUMEHTAIbHbIE METOJIbl W3YyYeHUS BEIIECTB M MX MPEBpAlllEHUH: pazloKeHue
MEepOKCHIa BOJOpPOAAa B TMPUCYTCTBUHU KaTallM3aTopa, MOJENHU KPUCTAJUIMUECKUX PElIETOK,
MPOBEJICHUE peakuil HMOHHOTO OOMeEHa, OIpe/eieHHe Cpelbl pPacTBOPOB C MOMOIUIBIO
WHIUKATOPOB, U3y4EHUE BIUSHUS Pa3INUHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIuu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xummusi.

[Tomoxenne HemeramuioB B Ilepuonnueckoil cucrtemMe XuMudeckux snementoB JI.U.
MenneneeBa W OCOOCHHOCTH CTPOEHHS HMX aTOMOB. (DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponusi HEMETaUIOB (Ha MpUMEpPEe KUCIopoa, cepsl, hochopa u yriaepoaa).

Bonopon. Ilonydenue, pusnueckne m XMMHYECKHUE CBOWCTBA: PEAKIIMU C METaUIAMH M
HEMeTaJlJIJaMH, BOCCTaHOBUTEIbHBIE CBOMCTBA. ['Mapuabl. TomIMBHbBIE 37IEMEHTHI.

l'anorensl. Haxoxaenue B mpupojie, cnocoObl MOMydeHHs], PU3NYECKHE M XUMUYECKUE
cBoiicTBa. ["asioreHoBOOpOAbl. BakHeilme KHUCIOPOACOAEpKAIIME COCIUHEHUSI TaJlOr€HOB.
JlaBoparopHble U IPOMBILIUIEHHBIE CIOCOOBI MOTy4YeHUs rajioreHoB. [I[puMeHeHne rajJoreHoB u
HUX COETUHEHUN.
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Kucnopon, o3on. JlaGopaTopHble U MPOMBINIIEHHBIE CIOCOOBI MOJTYYEHHUs KHUCIOPOAA.
®usnueckue W XMMHYECKHE CBOWCTBA M MPUMEHEHHE Kuciaopoia W o030HA. Okcuipl u
MEPOKCH/IBI.

Cepa. Haxoxnenuwe B mpupoae, CrIOCOObl MOJyueHUus, (U3NYECKUe U XUMUYECKHE
cBorictBa. CepoBojopon, cymbduasl. Oxcun cepoi(1V), okcun cepei(VI). Cepuucras u cepHas
KHCJIOTBI W X coiau. OCOOCHHOCTH CBOMCTB CepHOM KHCIOTHL I[lpumeHeHue cepel U €&
COECIUHEHU.

AzoTr. HaxoxnaeHue B mpupojie, crnocoObl MoiydeHus, (U3NYECKue U XUMHUYECKUE
cBoiicTBa. AMmuak, HUTpuAbl. Okcuapl a3zoTa. A30THUCTas U a30THAs KHUCIOTBI M UX COJIU.
Oco0OeHHOCTH CBOWCTB a30THOW KHCIOTHI. [IpuMeHEeHHe a30Ta W €ro COeIWHEHHMH. A30THBIE
yaoOpeHusI.

dochop. Haxoxaenwe B mpupoae, CHOCOOBI TMOJydeHHUS, (PU3MUECKHE U XUMHUYECKHE
cBorictBa. Dochuasl u Pochun. Oxcuasr dochopa, dochopHas kuciora U e€ COJH.
[Tpumenenne pocdopa u ero coenuuennit. ochopHbie yT0OpeHNUs.

VYrinepon, HaxoXACHHE B TMpUpoje. AJUIOTpONHbIe Momudukaruu. Duzndeckue u
XUMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB, 00Opa3oBaHHBIX yriepoaoMm. Oxcup yraepona(ll),
okcun yriepona(lV), yrombHass kuciotra u €€ coJid. AKTUBUPOBAHHBIA YyroJyib, afcOpOITHs.
Oynnepensl, rpadeH, yriaepoiHble HaHOTpyOku. [IpuMeHeHHME TPOCTBIX  BELIECTB,
00pa30BaHHbBIX YTIEPOIOM, U €r0 COCAUHEHUN.

Kpemuwnii. Haxoxxnenue B mpupoje, CocoObl MOMy4YeHHS, (PU3NUECKHe U XUMHYECKUE
cBorictBa. Oxcuna kpemHusi(I1V), kpemMHUEBas KUCIIOTA, CHIIMKATH. [[puMEeHEeHHEe KPEeMHUS U €Tro
coequHennil. CTEKJ0, €ero moJy4eHue, BUIbl CTEKIIA.

[Tonoxxenne metamioB B [lepronnyueckoit cucreMe XUMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHSI PJICKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmre Gu3ndecKkue CBOMCTBAa METAIIOB.
[Ipumenenne MeTaioB B ObITY U TexHHUKe. CIUTaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUN Pl HampspDkeHud  MetawioB.  OOmme crnocoObl  TOJMydeHUs
METAJJIOB: TUAPOMETAITYPrUs, TUPOMETAILTYPrus, deKTpoMeTautyprus. [lonarue o koppo3uu
MeTaioB. CocoObl 3aIUTHI OT KOPPO3HH.

OO6mrast xapaktepuctuka MetaioB IA-rpynmbel [lepuoandeckoil cUCTEMBl XHMHUYECKUX
aneMeHToB. Harpuii n xanuii: monydyenue, GU3NIECKUE U XMMHUYECKHE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUH.

O6mras xapaktepuctuka MetauioB IIA-rpynmer [lepromudeckoit cucTeMbl XHMUYECKUX
JeMEHTOB. MarHuidi ©W KalblUid: TIOJydeHHe, (U3NYECKUEe | XHUMHUYECKHE CBOMCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCTh BOJIBI M CIOCOOBI €€ yCTpaHEeHHS.

AMIOMUHHN: TIOJTy4eHHE, (U3UYECKHE W XUMUUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHUH. AM@OTEepHBIE CBOMCTBA OKCHAA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMILIEKCHI aTFOMUHUSI.

OO6mrast xapakTepucTHKa MeTauioB MmooouHbix mnoxarpynn (b-rpymm) Ilepuomumdeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

du3nYecKre U XMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHnil. OKCHIbI U THAPOKCHIBI
xpoMma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U TUXpOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

du3nyeckue M XUMHYECKHME CBOWCTBA MapraHiia M €ro coeAuHeHuil. Baxueimue
coequaenust mapranna(ll), mapranma(IV), mapraama(VI) u mapranmna(VII). [lepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.
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DuU3NYECKNEe U XUMUYECKUE CBOMCTBA XKeJie3a U ero coequHeHu. OKCUIbl, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(lll). [lomyuenne u mpuMeHeHUE KeJe3a U ero CIJIaBoB.

du3nYeCcKre U XUMUYECKHE CBOMCTBA MeU U €€ coennuHeHuid. [lorydyenue u npuMeHeHue
MEIN U €€ COeqUHEHUN.

[{uHK: momyueHue, GuU3NUecKre U XMMHYECKHE CBOMCTBA. AM(OTEpHBIE CBOKCTBA OKCHUIA
Y THJIPOKCHJIA IIUHKA, THAPOKCOKOMILIEKCHI IMHKA. [IpiMeHeHne HuHKa U ero COeMHEHHH.

DKCcliepUMEHTAIbHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEeBpalICHUIl: H3ydeHHE
00pasroB HEMETa/IOB, TopeHue cephl, (ocdopa, *xene3a, MarHus B KUCIOPOJE, M3YUYCHHE
KOJUIEKIMH «MeTayibl M CIJIaBbl», B3aUMOJCHCTBHE IIEIOYHBIX U LICJIOYHO3EMETbHBIX
METAJJIOB C BOJOW (BO3MOKHO HCIIOJIb30BAHHME BUACOMATEPHANIOB), B3aUMOJICHCTBHE LIMHKA U
JKeJle3a ¢ pacTBOPAaMU KHCIIOT U IeI0Yel, KaueCTBEHHbIE peaKlui Ha HEeOpraHMYeCKUe aHuOHBI,
KaTHOH BOJOPOJa U KaTHOHBI METAJIOB, B3aUMOJICHCTBIE THIPOKCUIOB AIFOMUHMS U IIMHKA C
pacTBOpaMu KUCJIOT U HIeNI0YeH, pelIeHne SKCIepUMEHTANbHbBIX 3a/1a4 10 TeMaM «l aloreHs,
«Cepa u e€ coequHEHUsD», «A30T U Qochop U UX coeTMHEHUD», «MeTalTbl IIaBHBIX MOATPYII,
«MeTtanibl MOOOYHBIX MOATPYIIII.

XUMUA U )KU3Hb.

Ponp xumun B obecrieueHNN yCTOWYMBOTO pa3BUTHA desioBeuecTBa. [loHsITHE O HaydyHBIX
METO/Jax TMO3HAaHUS M METOJOJIOTMM HAy4dyHOro uccienoBaHus. HayuyHble NpUHLIUIBI
OpraHMu3alii XUMUYECKOTO MPOU3BOACTBA. [IpoMBIIIeHHbIE CIOCOOBI MOTYYeHHs BaXKHEHIINX
BEIIECTB (Ha MpUMepe MPOM3BOJCTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbliieHHbIe
CHOCOObI MOJYYEHHUS METAJJIOB M CIUIABOB. XUMHUECKOE 3arps3HEHUE OKpYXKaIoUlell cpenbl u
ero nociueactBus. Posb xumun B 06ecriedeHIH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumusg W 310poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. l[IpaBuiia wmcmosb30BaHUs
JIEKapCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTUH MEIUIIMHBL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, NHUIIEBbIe 100aBku. Poias xumuu B oOecrieueHun
MMUIIEBON OE€30IaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuma Ge3zomacHOTO
MCI0JIb30BAHMUS MTPenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTePHAIIBI (IIEMEHT, OETOH).

XUMHS B CENBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIC YI0OpEHUSI.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. MaTepuaibl
U1 AeKTpOHUKU. HaHoTeXHOIOTHH.

Pacuérhble 3amaun.

Pacuérel: Macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIlECTBa,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKIUH, €CIM OJHO W3 BEIIECTB HMMEET NPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTa pPeaklWu, €ClId OJHO U3 BEIIECTB JaHO B BUJE pacTBOpa C
Oonpeaes€HHON MacCOBOM 107 PAcTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJM M MOJISIPHOU
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, AOJM BbIXOAA MPOIYKTa DPEAKIHH OT TEOPETUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YyYCHUHW OOIIEH W HEOPraHWYECKONH XUMHH B
11 kymacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSATHUH, IPUHATHIX B OTJIEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IHKIIA.
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OOmue ecTeCTBEHHO-HAYYHBIC IMMOHSATHS: SIBJICHHE, HAyYHBIA (DaKT, THIIOTE3a, TEOpPHs,
3aKOH, aHajJ W3, CHHTE3, KIacCHU(pHUKAIUA, TMEePHUOJUIHOCTh, HAOIIOJACHHE, H3MEpPEHUE,
AKCIEPUMEHT, MOJICJIb, MOJICITUPOBAHKE.

dusnka: Marepus, MHUKPOMHpP, MaKpPOMHUpP, aTOM, 3JCKTPOH, IMPOTOH, HEHTPOH, HOH,
W30TOIBI, PAaJTUOAKTHBHOCTh, MOJICKYJIa, SHEPreTUYCCKHA YPOBCHbB, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, HWJICATbHBIN Ta3, (QHU3WYCCKHEe BEJIUMYMHBI, CJIMHUIIBI
HU3MEpEHUs, CKOPOCTh, SJHEPI s, Macca.

buonorus: kmerka, opraHu3M, OSKocucTema, Ouocdepa, MeTabOIWM3M, MakKpo- U
MHUKPODJIEMEHTBI, OCIIKH, HPBI, YIJICBOJbI, HYKJICHHOBBIC KHCJIOTBI, ()EPMEHTBI, TOPMOHBI,
KPYrOBOPOT BEIIECTB U MIOTOK SHEPTHU B IKOCUCTEMAX.

I'eorpadust: MuUHEpaITBI, TOPHBIC TTOPOJIBI, TTOJIE3HBIC HCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHONOTHSA: XUMUYECKasl MPOMBIIUICHHOCTh, METAJUTYPrUs, CTPOUTEIIbHBIC MaTepHalIbl,
CCIIbCKOXO3SUCTBEHHOE TPOW3BOJCTBO, TIHIIEBas IPOMBINUICHHOCTh, (hapMarieBTHIecKast
MPOMBIIIIJICHHOCTB, IIPOU3BOJICTBO KOCMETHYCCKUX MpernapaTos, MIPOU3BOJICTBO
KOHCTPYKITMOHHBIX MaTePHAIIOB, 3JICKTPOHHAS TIPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMBI 110 XMUMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIET'O ObPA3OBAHNA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOJXOJOM B CTPYKTYpE JTUYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS TpeAMeTa «XUMHUS» Ha YPOBHE CpeAHero oO0Imero oOpa3oBaHUS
BBIJICJICHBI CJICAYIONTHNE COCTABJISAIONINE: OCO3HAHNE O0YJAIOITUMHUCS POCCUHCKON TPaXIaHCKON
WJICHTUYHOCTH, TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOTPECICHHIO;
Hagu4Yue MOTHBAIlMU K OOYYEHHIO; TOTOBHOCTh UM  CIIOCOOHOCTh  OOYYaromIuxcs
PYKOBOJCTBOBATHCSA MPHUHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMAaMH TIOBEICHUS;, HAIUYWE
MPaBOCO3HAHUS, IKOJOTHUECKON KYJIbTYPHI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTDH KU3HCHHBIC
IUTaHEI.

JIngHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaKaroT cPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUYECKON JESITEIIbHOCTH 00yUaIOIUXCsl B TIPOLIECCe peain3aliin
00pa3zoBaTebHOMN JCATEIHHOCTH.

JIngHOCTHBIE pE3yabTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTpaxaroT cHOPMHPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUYECKON JCSITEIIBHOCTH 00yUYaIoIUXCsl B TIPOIIECCe peain3aliin
00pa3zoBaTeIbHON JAEATEIHHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxaaHCcKOro BOCMTAHUS

OCO3HAHUS 00YJYaAIOIMUMHUCS CBOUX KOHCTHUTYIITMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKECHHS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMaxX W TpaBWJaX MEXKJIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATETLHOCTH MPHU CO3JaHUM YU€OHBIX ITPOCKTOB,
perieHnr y4eOHBIX U TT03HABATEIIbHBIX 3a/a4, BHITIOJJTHEHUH XUMHYECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh W IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTYMEHTHI APYTHX
MIPU aHAJIM3€ PA3IUYHBIX BUIOB YICOHOU IEATEITLHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEGHUS K HCTOPUYECKOMY W HAydHOMY HACJICJAMI0 OTEYECTBEHHOM
XUMHU,

YBaXXEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO MPUIIOKCHHS
XUMHUH, OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €CTh PE3YyNbTaT JUIMTEIbHBIX HAOIIOICHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOTO TPy/1a YUEHBIX U TIPAKTUKOB;

WHTEpECa ¥ TII03HABAaTEIbHBIX MOTHBOB B TMOJYYECHHUH U TIOCIEAYIOIMIEM aHau3e
nH(pOpMAIIUK O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OILICHWBAaTh CUTYallMH, CBSI3aHHBICE C XUMHUYECKHUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHWE W TIOCTYNKH CBOMX TOBApHUIICH C TO3HIHI
HPaBCTBEHHBIX M TIPABOBBIX HOPM U € YIETOM OCO3HAHHMS TIOCIEICTBUN MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMAaHMsI TICHHOCTEH 370pOBOTO W 0€30MacHOro o0pas3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;
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coOroIeHns MpaBmJI OE30MacHOTO OOpaIIieHUs] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
KU3HHU, B TPYJIOBO 1€ATEIBHOCTH;

MOHUMAHMS LEHHOCTH TMpaBWJ HWHAUBUAYAJBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIKUX 30POBbIO U HKU3HU JIIOJIEH;

OCO3HAHHUS MOCJIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHIOTPEOJIEHHUS AJIKOTOJI,
HapKOTUKOB, KypeHHS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEI0BATEIbCKON NIEATeIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pELICHUH NPAKTHUECKUX 3aJady COLHUaIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3YYEHHI0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBa)XEHUSI K TPy, JIOASIM TPyla U pe3ylbTataM TPYIOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIUBUIYaJbHOW TpaekTopuu oOpa3oBaHMUs,
Oyayuieil mpodeccuu U peanu3aui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 TIOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TrN4YeCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11e€7ecO00pa3HOro OTHOILIEHUS K MPHUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3emIIe;

MOHUMAaHHUS TI100aIbHOTO XapakTepa HKOJIOTMUECKUX MpoOIeM, BIUSHHUS 3KOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMHH I pEeUICHUS BOIIPOCOB
paIMoOHaIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS NIEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLIEW MPUPOTHOM Cpeje,
YMEHHS MPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHMYECKUE MOCIEACTBUS MpPeaIpUHUMAEMbIX
JNEUCTBUM U NMPEIOTBPALIATH UX;

HAJIMYUS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYIbTYphI, OIBITA
NESITENbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO03HABATEIbHON, KOMMYHUKAaTUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTUBOCTOSATH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKU U
00111eCTBEHHOW TTPaKTUKH;

MOHUMaHMs cHenuUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOpMUPOBAHUU
PaIMOHaIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBIeHHsI 00 OKpYXKaloLeM
MHpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHny TpodsieM COXpaHEHUsl MPUPOTHOTO PaBHOBECHS;

yOeXKAEHHOCTH B 0CO0ON 3HAYMMOCTH XUMHUH [ COBPEMEHHON UWBUIM3ALUU: B €€
T'YMaHUCTHYECKON HAIPaBICHHOCTH M BaXHOW POJM B CO3JaHMH HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYpBI, B PELICHUH IJI00aIbHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOI,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny yCJIOBHUM YCHEIIHOTO TPyAa U SKOJIOTUYECKH KOM(POPTHON JKU3HHU KaXIO0T0 4iieHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: MOHHUMAaHMSI CYIIHOCTH METOJIOB IIO3HAHUA,
HCIOJIb3YeMBbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YyaeMble 3HAHMS IS
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aHaJin3a M OOBACHEHUS SIBICHUNM OKPYXAIOUIEro MUpa W MPOUCXOAALIMX B HEM H3MEHEHUH,
yYMEHHUS JiejaTh 000CHOBAHHBIE 3aKIIOUEHHUS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMNXCS TaHHBIX
C LIeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOM IeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMM 1O XHMHUHU B COOTBETCTBHUHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeCa K OCOOCHHOCTSIM Tpyda B pa3auvHbIX cdepax mnpodeccnoHambHON
NeSITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIE pe3ybTaThl OCBOEHHS MPOTPaMMbl MO XMMHUU HA YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HaYuMble 75 (OPMHUPOBAHHS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCIUIUIMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TTOHSITHS, OTPAXKAIOIIKE [[EJI0CTHOCTh HAYYHOM KapTHHBI MUpa
U crienuuKy METOJIOB O3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, HAy4HbIH (aKkT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIel0BaHue, HAOMIOIeHNE, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpcaJbHble  y4eOHble  JeiicTBUS  (MIO3HaBaTeibHblE,  KOMMYHHKATHUBHBIE,
peryiasTuBHBIC), obecrieunBaronye (GopMUpoOBaHWE (PYHKIMOHAIBHOM TI'pPaMOTHOCTH U
COLIMANIHONM KOMIETEHIINH 00y4JatouXcs;

CHOCOOHOCTh ~ OOYy4alOHIMXCS  KCIOJIb30BaTh  OCBOEHHBIE  MEXIAMCLUUILUIMHApPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4yeOHbIE AEHUCTBHUA B I[103HABATEIBHOU U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKalOT OBJIQJCHUE YHUBEPCAIBHBIMH Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

1) 6a30Bble JornyecKue AecTBUS:

CaMOCTOSITENIbHO (pOpMyNIHpOBaTh M aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpENeNATh LEeIN JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTAThl AEATEILHOCTH C TIOCTABJICHHBIMU 1IENISIMU;

UCIOJIb30BAaTh MpPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BbIICIATH
XapakTepHble TMPU3HAKK TMOHSATHM W YyCTaHaBIMBATh MX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHSTUS U 0OBSACHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KJIacCU(UKALIUY BEUIECTB U XUMUUECKUX PEaKLIUi;

YCTaHaBIMBATh MPUYUHHO-CIIECTBEHHBIE CBI3U MEXK]ly U3y4aeMbIMU SBJICHUSIMHU;

CTPOUTH JIOTUYECKUE pacCyXJAeHHs] (MHIYKTUBHBIC, JAEAyKTUBHbIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTIOUEHUS;

MPUMEHSTHh B MPOLECCE MO3HAHUS UCMOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOIEIbHBIE IPEACTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xuMuueckas ¢GopMysa, YypaBHEHHE XUMUYECKON peakiuuu — TMpU pPEIIeHUH Yy4eOHBIX
MO3HABATENNbHBIX U MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJEIbHBIC MPEACTABICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIui.
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2) 6a30BbBIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUil;

dbopMmynupoBaTh LEIM M 33JaYd  HUCCIEIOBAHUS, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOIPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
i (GOpMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BIIaJIETh HAaBBIKAMHM CAMOCTOSITENIbHOTO IUTAHUPOBAHUS M TPOBEICHHUS YUCHHYECKHUX
HKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMsI HAOIIOAATh 32 XOJOM IPOIIEcca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yabTaT, (HopMylIHpoBaTh OOOOIMIEHHS W BBIBOJABI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBAaHMs, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW WCCIICIOBATEIBCKOM M TMPOCKTHON NEATEeIHHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B Pa3IUYHBIX HCTOYHUKAX HHpopManuu (HaAYYHO-MOMYJSpHAsS
JuTepaTypa XHUMHYECKOTO COJepXaHHus, CHpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh MHGOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEICTABICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl W MPUMEHSTHh pa3IUYHble METOJbl MpHU IOUCKE U OoTOOope
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

pUOOpeTaTh OMBIT KCIOJIb30BaHUSA MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BHIOMpAaTh ONTUMAIBHYIO (OpMY MpeAcTaBiIeHUsT WHPOpMau (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BAaTh HAy4yHBIM fA3BIK B KadyecTBE CpeACTBa MpU padoTe € XUMHYECKOU
nH(popMaluel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCcKHe) 3HaKh |
CUMBOJIBI, (pOopMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUSA:

3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYkAaeMOi TeMbI B XOJI€ TUaora u/ui TUCKYCCUH,
BBICKa3bIBaTh UAEH, (GOPMYIUPOBATH CBOM MPEIOKEHNS OTHOCUTENILHO BBITIOJHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYNaTh C Ipe3eHTAalleil pe3yabTaToOB MO3HABATEIbHOM AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBINOJHEHUM XHMHUYECKOTO
AKCHEPUMEHTa, MPaKTUYECKOW pabOThl IO HCCIEJOBAaHUIO CBOMCTB H3y4aeMBIX BELIECTB,
peannzanuu yueOHOTO MpPOeKTa, U (OPMYIMPOBaTH BBIBOJBI MO pPE3ylbTaTaM IPOBEIEHHBIX
UCCIIeIOBAHUI IMyTEM COTJIACOBaHMSI MO3ULIMHI B X0/1€ 00CYKIeHUS 1 0OMEHAa MHEHHSIMH.

PeryasiTuBHbIe YHUBEPCAJbHbIEC Y4eOHbIE JeCTBUSA:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILIECTBJISATH CBOIO MO3HABATENIbHYIO JESTEIBHOCTD,
ompezenss e€ IeNd W 3aJa4d, KOHTPOJIUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeiaraeMblii aaropuTM ACWCTBUM MPH BHINOJHEHUM Y4EOHBIX M HCCIIEAOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee (HPEeKTUBHBINA CIOCOO MX peUIeHUs ¢ YIETOM MOJYYCHHS HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH HA OCHOBE CAMOAHATIN3a U CAMOOLICHKH.
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NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMEBI 10 XHMHHU Ha YriyOJIEHHOM ypOBHE Ha
YpOBHE CpemHero oodmiero oOpa3oBaHUs BKIIOYAIOT CrHeUUYECKUe I y9eOHOro mpeaMera
«XUMUS» HAy4dHbIE 3HAHUS, YMEHHS M CIIOCOOBI JCWCTBUI MO OCBOCHUIO, MHTEPIPETAUN U
peoOpa3oBaHUIO0 3HAHUM, BUIBI JACATEILHOCTH TI0 TOJYyYEHHIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHWUH B Pa3IMYHBIX YYEOHBIX CHUTYAIMsX, a TaK)KEe B PEAITbHBIX JKH3HCHHBIX CHTYaIlHsX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHM TPEIMETHBIC PE3YJIbTAThI MPEACTABICHBI IO
roJiaM U3y4eHHS.

10 KJTIACC

[IpenMeTHBIEe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTpaxaroT:

c(OpMUPOBAHHOCTh MPEACTaBICHUI: O MECTe W 3HAYEHWU OPraHMYeCKOW XUMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCIeYeHNH YCTONYMBOIO pa3BUTHSI YEJIOBEUECTBA B
pelieHur MpoOJIeM IKOJIOTHYECKOM, IHEPTeTUYECKOW M THIIEBON O€30MacCHOCTH, B PAa3BUTUH
MEIUIHUHBI, CO3JaHUM HOBBIX MAaTE€pPHAIOB, HOBBIX HCTOYHHMKOB JHEPrHH, B OOECIeUEeHUU
paIMOHaIBLHOTO MPHUPOJOTIONL30BaHuUs, B (DOPMUPOBAHUHA MHUPOBO33PEHUSI U OOIIEH KyIbTypbl
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3[0pOBbIO U
MPUPOIHON Cpee;

BJIQJICHHE CHUCTEMOM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS — XUMHUYECKHI 3JIEMEHT, aToM, SApO M JJIEKTpOHHas o0ojiouka aroma, s-, p-, d-
aTOMHbIE OpOUTall, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3AIMs aTOMHBIX
opOuTaned, MOH, MOJIEKYJla, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBLHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJIIpHAasT Macca, MOJISIPHBIM OO0BEM, YIJIEPOJHBIN CKEJeT,
(yHKIMOHATBHAS TPYIA, paauKal, CTPYKTypHbIe (Gopmyinsl (pa3BEPHYTHIE, COKpaIl¢HHBIC,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M NPOCTpaHCTBEHHas (reoMeTpuyeckasi, ONTHYecKas),
M30MEpbl, TOMOJIOTHYECKUN P, TOMOJIOTH, YIIeBOAOPOIbl, KHCIOPOA- M a30TCOAepIKallue
OpraHMYECKUEe COETUHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISIPHBIE
COCIMHCHUS; TEOPHUH, 3aKOHBI (mepuoauveckuii 3akoH J[. M. MenneneeBa, Teopusi CTPOCHHS
oprannveckux BemecTB A. M. byrinepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH
COXpPaHEHHS U TPEBpaAllCHHs] SHEPrUM NPU XUMHUYECKUX pEaKLHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllUe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH W CHCTEMHOCTH XMMHYECKHX SBJICHMH;, TMPEICTaBICHUs O MeXaHU3Max
XUMHUYECKUX peakUud, TEePpMOJUHAMUYECKMX U KHHETHYECKMX 3aKOHOMEpPHOCTIX HUX
MPOTEKAHUS, O B3aMMHOM BJIUSHHHM aTOMOB U TPYII aTOMOB B MoJIeKyJax (MHIYKTHUBHBIM U
Me3oMepHbId 3 dexTr, opuenTanTsl | u Il pona); dakronsornyeckue CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BaXKHEUITUX OPraHUUECKUX BEIECTB B OBITY
U TPAKTHUYECKON [eATENbHOCTH YEJOBEeKa, OOIIMX HayYHbIX MPHUHIMIIAX XUMUYECKOTO
MIPOM3BO/ICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOJIa, TepepaboTKu HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHMI:  BBISBJISATH ~ XapakTEpHble  MPU3HAKU  TOHSTHH,
YCTaHABIMBATbUX B3aMMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOUIME MOHSATHS MpPH OMHCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCTUHEHMUI;

c(hOpMUPOBAHHOCTh YMEHUI:

MCI0JIb30BATh XMMHUYECKYIO0 CUMBOJIMKY JUISI COCTABIICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKHUX BEIIECTB;
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COCTaBIISAITh YPaBHEHHS] XUMHUYECKMX pEakIuid U pacKpelBaTb HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH  MOCPEACTBOM COCTABIIEHUS  3JIEKTPOHHOTO
OanmaHca JTHUX peakUui, peakiuii HMOHHOTO oOMeHa MyTEM COCTaBJICHHMSI HUX IMOJHBIX H
COKpAIIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTABJIMBATh MOJEIN MOJIEKYJA OpPraHMYeCKWX BEIIEeCTB I WUIIOCTpAllMK HX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAAIEKHOCTD U3YYEHHBIX OPraHUYECKIX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpylie COeIMHEHUH, 1aBaTh UM
Ha3BaHus Mo cucreMarndeckoil HoMmeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BaHUS
JUIs  OTAEIBbHBIX TMpEACTaBUTENECH OpraHWYecKHX BEIIeCTB (ITHJIEH, AaleTHIEeH, TOIYoll,
[NIMLEPUH, STUICHIJINKONb, (GeHols, GopManbIeruj, aueTalbIeruj, aueToH, MypaBbHHAS
KHCJIOTA, YKCYCHas KHCJIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBAs KHUCJIOTHI, TJIMIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUJ, U30IPEH, XJIOPOIPEH, CTUPOI U IpYyTrHe);

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPEAETATh BHUJA XUMHYECKOW CBSI3U B OpPraHHUYECKUX
COeIMHEHUX (KOBAJICHTHAs U HOHHAs CBS3b, G- U TM-CBSA3b, BOJOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH IOJOXKEHHUS] TEOPUU CTPOEHUS OPTraHMUYECKUX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

cOpMUPOBAHHOCTh YMEHUN XapaKTepuU3OBaThb COCTaB, CTPOCHHUE, (PUIUUYECKHE U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH pa3IUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB!
QJIKAaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKaJWEHOB, AIKUHOB, apOMaTHYECKHUX YIIIEBOJOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB, KUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, IU- U TOJHCAXapUIOB),
WUTIOCTPUPOBATh T'EHETHUYECKYIO CBSI3b MEXKIY HHUMH YypaBHEHUSIMH COOTBETCTBYIOIIMX
XMUMHUYECKUX PEaKLUi ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

cOpMUPOBAHHOCTh YMEHHUS MOJATBEPKJAaTh Ha KOHKPETHBIX IpPUMEpax XapakTep
3aBUCHUMOCTH PEAaKLIHOHHOW CHOCOOHOCTH OPraHMYECKHUX COEAMHEHUH OT KpaTHOCTH M THUIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIUSTHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJOPOJHOTO CBIPbS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MEpPepadOTKH U MPAKTHYECKOE MPUMEHEHHUE
MPOJYKTOB MepepabOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMII O €CTECTBEHHO-HAYYHBIX METOAax
MO3HAHUSI — HaONIOJIEHUU, W3MEPEHUHU, MOJEIUPOBAHUH, OKCIEPUMEHTE (pEaJlbHOM U
MBICIIEGHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHMUS;

chOpMUPOBAHHOCTh ~ YMEHUSI  NPUMEHATHOCHOBHBIE  OINEpalli  MBICIUTEIbHON
NEeSITeNbHOCTH — aHAJIW3 WU CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMaTHU3alUIo, BBISIBICHUE
MPUYHUHHO-CIIEICTBEHHBIX CBA3EH — JJIsl U3y4eHUs! CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHil;

c(OpMUPOBAHHOCTh YMEHHI1: BBISBIISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C MOHATUSIMHU U
MPECTaBICHUSIMU  PYTMX €CTECTBEHHO-HAY4YHBIX [MpeaAMeToB sl 0Oojiee  OCO3HAHHOTO
MOHUMAaHMS CYLIHOCTH MaTepHaJbHOTO €JUHCTBA MHUpPA, MCIOJb30BaTh CHUCTEMHbIC 3HAHHS IO
OpraHMYecKON XUMUU JJIsi OOBSICHEHHS] U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4dHYIO IPUPOLY;

cOpMUPOBAHHOCTh YMEHUN: TPOBOAUTH pacdy€Thl MO XUMHYECKUM QopMmyaaMm U
YpaBHEHUSAM XHMHUYECKUX pPEaKIMi C UCHOJb30BaHUEM (PU3MUECKUX BETUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOLIMX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI:
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pacuéThl MO HAXOXKACHUIO XUMHUYECKON (POpPMYIbI BellecTBa MO M3BECTHBIM MAacCCOBBIM JIOJISIM
XUMHYECKUX JIEMEHTOB, IIPOIYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;
c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C MO3UIUHN
9KOJIOTHYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOW M MPOU3BOJCTBEHHON JIEATEIBHOCTU
Yell0oBEKa, CBS3aHHON ¢ mepepabOTKOM BEUIECTB, HCIOJb30BaThIIONYyYEeHHbIE 3HAaHUA IS
MPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYaLUsX, CBSI3aHHBIX C XUMHUEH;
c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATH U NMPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (MOJTyYeHUE U U3yYeHUE CBOMCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHbIE pEaKIuu
YIJIEBOJAOPOJOB PA3IUYHBIX KIJIACCOB M KHUCIOPOACOJECPXKAIIUX OPraHUYECKUX BEIIECTB,
pelleHne »HKCIEPUMEHTAJIbHBIX 3aJad IO paclO3HAaBAaHMIO OPraHUYEeCKHX BEIIECTB) C
coOmoleHneM MpaBWJI  O€30MAaCHOTO  OOpalleHWss ¢ BelmecTBaMH H  JTaOOpaTOPHBIM
obopynoBanueM, (HOpMyIUPOBATH I€7b HMCCIECIOBAHUS, MPEACTABIATh, B pas3audHoOu (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;
c(hOpMUPOBAHHOCTh YMEHUH:

coOo1aTh TIpaBUjIa KOJIOTHYECKH IIEJIECOO0Pa3HOTO TMOBEACHUSI B OBITY M TPYIOBOM
NESITENFHOCTH B IIENIAX COXPAHEHUSI CBOETO 3J0POBbs, OKPY)KAIOIIEH NPUPOTHOM Cpeasl U
JNOCTHXKEHHS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HABATh OIMACHOCTh TOKCHUYECKOTO JACWUCTBUS HA YKUBbIE OPraHU3MBbl ONpEeAETEHHBIX
OPraHMYeCcKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAJIM3UPOBATh  1€1€CO00pPa3HOCTh  MPUMEHEHHS]  OpPraHUYECKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0J1b32;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIICCTBIATH IIEJICHANPABICHHBIM TMOUCK XUMHYECKOM
nH(poOpMalMK B pa3jMYHBIX MCTOYHMKAX (HayyHas W y4yeOHO-Hay4Hasl JHUTepaTrypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET W Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
nHpopManuio, nepepadaTeiBaTh €€ W UCIOJIB30BaTh B COOTBETCTBUHU C IMOCTABICHHON ydeOHOM
3a7a4en.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmiass W HeopraHudeckas XUMHS»
OTpaXkaroT:

c(OpMUPOBAHHOCTH NMPEICTABICHUN: O MaTEPUATILHOM €IUHCTBE MUPA, 3AKOHOMEPHOCTAX
Y TO03HABA€MOCTU SBJIEHUN MPUPOJIBL, O MECT€ W 3HAYCHUH XUMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJid B 00ecleyeHNN YCTOMYUBOTO Pa3BUTHS, B PEUICHUH MPOOIeM 3KOJOTHUYECKOM,
SHEPreTHYecKOM W THUIIEBOH O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHUKOB  SHEpPruM, B  OOECHEYEHHH  PAlMOHAIBHOTO
MIPUPOIOIOJIBE30BaHuUs, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00ILEH KyIbTyphl UEIOBEKa, a TAKKE
HKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpefie;

BIIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATaollne
MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, NEKTPOHHAsI 000JI04YKa aTOMa, S-
, p-, d-aromMHBIE OpOWTAIM, OCHOBHOE WM BO30YXIEHHOE COCTOSIHHMS aTOMa, THOpHUIW3aIus
aTOMHBIX OpOuTaneil, HMOH, MOJEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIbHOCTh, CTEMEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJE€HTHas, HWOHHAas, MeTaJIM4yecKas, BOJOpOHAsA),
KpUCTAJJIMYECKas pemeéTKa, XUMHUYECKas peakius, pacTBOP, 3JICKTPOJMUTHI, HEIIEKTPOJUTHI,
AIIEKTPOJIUTUYECKAs]  JUCCOLMAUs, CTEeNeHb JUCCOIMAIMM, BOJOPOJHBIM  MOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TETIOBOM A(PHEKT XUMUUYECKON peakiuu, CKOPOCTb XUMHUUYECKOI
peakiuu, XUMHYECKOE paBHOBECHE; TEOpPUUM U 3aKOHBI (T€OpUsS DIIEKTPOJIUTHUECKOU
auccouuanuu, nepuoauyeckuil 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB,
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3aKOH COXPAHEHHUS W MPEBpAIllEHUs PHEPIHH MPHU XUMHUYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIHUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIe)KAlllie B OCHOBE NMOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTHU
XUMHYECKUX SIBJICHUI; COBPEMEHHBIE NPEICTABICHUS O CTPOCHHWU BEIIeCTBA HAa AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM ¥  HAJAMOJEKYJISIPHOM YpPOBHSX; NPEJICTaBICHUS O MeEXaHU3Max
XUMHUYECKUX peakUuud, TEepMOJUHAMUYECKMX U KHHETUYECKHMX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUS, O XMMHYECKOM paBHOBECHM, pacTBOpax M  JUCIEPCHBIX  CHCTEMax;
(akTosoruueckrue CBEJCHHUsI O CBOWCTBAX, COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOIb30BaHUH
BOKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON MAeATENbHOCTH YeJOBeKa,
o0LIMX HAYyYHBIX MPUHLIUIIAX XUMHUUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIE MPU3HAKU MMOHATHUI, YCTaHABIUBATD
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJIMKY JJIi COCTaBJICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX pEaKIHil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHUS OT/IEIHHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEIENATh BAIEHTHOCTh U CTENIEHb OKHCIECHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX, BUJ XMMHUYECKOW CBSI3M (KOBaJIGHTHAasl, MOHHAs, METaJuIM4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BELIECTBA;

cOpMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOICTB BEUIECTB OT BHJA
XUMHUYECKON CBSI3W W TUIA KPUCTAUTMYECKON PEmETKH, OOMEHHBIM M JTOHOPHO-aKIIEMTOPHBIH
MEXaHHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHUH: KiIaccU(UUUPOBATh: HEOPraHMYECKHWE BEIIEeCTBA IO HX
COCTaBY, XUMUYECKUE PEAKIMH MO Pa3IWYHBIM MpPHU3HAKaM (YHCIy M COCTaBY pEarupyroinx
BEIIECTB, TEIIOBOMY J(PQEeKTy peakluuu, HU3MEHEHHUIO CTENEeHEH OKHUCICHUS DJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajiu3aTropa M APYTHE); CaMOCTOSTEIBHO BHIOMpPATh OCHOBAHHS M
KpUTEPUH JUI KJIacCU(PUKALIUU U3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEaKIUi;

cOpMUPOBAHHOCTh YMEHHSI PpacKpbIBaThb CMBICI mepuoaudeckoro 3akona JI. U.
MenpeneeBa U JEeMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MIPOTHOCTUYECKYIO (DYHKIINH,

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTepuU30BaTh 3JIEKTPOHHOE CTPOECHHE aTOMOB U MOHOB
XUMHUYECKUX DJJIEMEHTOB MepBoro—4eTBéproro mnepuonoB Ilepuomnueckoit cucremsr 1.
MenpeneeBa, UCMONb3Yys MOHITHS «IHEPIETUUYECKUE YPOBHMY», «IHEPTETUUYECKUE ITOTyPOBHUY,
«s-, p-, d-aroMHBIE OpOWUTAIN», «OCHOBHOE M BO30YXJICHHOE HHEPreTUYECKUE COCTOSIHHS
aToMa»; OOBICHATH3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKUX DJJIEMEHTOB M HX
coeMHEeHMH 1o nepuoaaM u rpynnam Ilepuoauueckoii cucrtemsl [l. 1. MenaeneeBa, BaJ€HTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IJIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHMI: XapaKTepu30BaTh (OMHUCHIBATH) OONIME XUMHUUYECKHE
CBOMCTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBAaHHE N'EHETHYECKOW CBSI3U
MEX1y HEOPTraHUYECKUMU BEIIECTBAMU C MIOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYIIHOCTh: OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
pPEeaKIHii MOCPEACTBOM COCTABJICHHUS DJIEKTPOHHOTO OanaHca dTHUX PEaKIWi; PeakIuié HOHHOTO
oOMeHa MyTéM COCTaBJIEHHUS HX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHI; peakiuii
TUAPOJIN3a; PeaKUHil KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpe THUIPOKCOKOMIUIEKCOB LMHKAa U
ATIOMUHHS);
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cOpMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peaknuii ¢ y4y€TOM HMX DHHEPreTHUYECKUX XapaKTEePUCTHUK, XapaKTep H3MEHEHHS CKOpPOCTU
XMUMHYECKON peakIi B 3aBUCUMOCTU OT Pa3IM4YHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEUICHUS
XUMHUYECKOTO PAaBHOBECHUS TO]] BJIUSHUEM BHEIIHUX Bo3aeicTBuid (puHIui Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKLUH, JIeKallllue B OCHOBE
MPOMBIIIJIEHHOTO TIOJMYyYeHHUs] CEpHOM KHUCJIOThI, aMMHakKa, oOOIIWe HaydyHble MPUHIIUIIBI
XMUMHYECKUX TPOU3BOJACTB; LIEJIECOOOPAa3HOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUSI PUCK-TI0J1b32;

c(hOpMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAONMIOJEHHe, HW3MEpEeHHEe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (pealbHbli U
MBICJIEHHBI), UCHOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS MPUMEHSITh ATH 3HAHUA NpU
AKCIEPUMEHTAJIbHOM HCCIIEJOBAaHUM BEIIECTB M Ui OOBSCHEHUS XUMHYECKUX SBIICHUH,
HMMEIOILIUX MECTO B MPUPOJE, MPAKTUUECKOMN JAEATEIHLHOCTH YEJIOBEKa U B IOBCEHEBHON KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISIBIISITH B3aUMOCBSA3b XUMHUYECKUX 3HAHUN C TIOHATHSIMU U
MPEJCTaBICHUSIMU  PYTUX €CTECTBEHHO-HAY4YHBIX IMpeaAMeToB sl 0ojiee OCO3HAHHOTO
MMOHUMAaHUs MAaTEPHAILHOTO €TUHCTBA MHUPA;

c(OpMUPOBAHHOCTh YMEHUS TIPOBOJUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJISIpHAsl KOHIIEHTpAIMs»; Macchl BELIECTBA WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OJJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOTO 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOTO MOKa3aTelNs paCTBOPOB KUCIOT
W IIeJoYeld ¢ M3BECTHOM CTEMEHbIO IMCCOIMAIMK; Macchl (00BEMa, KOJWYECTBA BEIIECTBA)
MPOJIyKTa PeaKkiuu, €ClId OJHO U3 MCXOJHBIX BEUIECTB JaHO B BUIE PacTBOpa C ONpeneiaEHHON
MacCOBOW JIOJIEH pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE (MMEET MPUMECH); HOJH
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATENbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (MPOBEICHUE PeaKuii HOHHOTO 0OMeHa, OATBEPKIeHIEe KaYeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEUIECTB, ONpeAeNICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOUIBI0 HHIMKATOPOB,
W3Yy4YEeHHUE BIUSHUS pPa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIUH, pelIeHue
AKCIEPUMEHTAIBHBIX 3a/a4 1o TemaMm «Metamisl» u «Hemeramib») ¢ coOM0IeHUEM MPaBUI
0e30macHOTO OOpalleHusl ¢ BEIIECTBAMU M JabOpaTOpHBIM 000pynOBaHHEM, (HOpMYyTUpPOBATH
Lenb HCCIENOBaHUS, TMPEACTAaBIATh B pa3iuyHOM (opMe pe3yabTaTbl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OLICHUBATHUX JOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHUM: COONIOAATh MPaBUia MOJB30BAHUS XUMHUYECKON TIOCYION U
nabopaTopHbIM 000pyIOBaHKEM, OOpallleHHs C BEIIeCTBAMU B COOTBETCTBHM C MHCTPYKLHSIMHU
[0 BBINOJHEHHUIO Ja0OPATOPHBIX XHUMHYECKUX OIBITOB, 3KOJOTHYECKH I€J1eco00pa3HOro
MOBEACHUS B OBITY M TPYIOBOH JAEATEIBHOCTH B LENSIX COXPAHEHUS CBOErO 3/I0POBBA,
OKpy)Karolel NPUPOJHOW Cpelbl W JOCTHXKEHUS €€ YCTOMYMBOTO pa3BHUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO ACWCTBUS HA >KUBbIE OPraHU3Mbl OMPEIEeNEHHBIX HEOPraHUYECKHX
BEIIECTB, MOHUMAas cMbIch noka3arens [1J1K;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IIEJICHANPABICHHBIM TMOUCK XUMHYECKOM
nH(popMallMKd B pa3iMYHBIX HMCTOYHMKAX (HayyHas W y4yeOHO-Hay4Hasl JIUTeparypa, CpelcTBa
MaccoBoil wuHpopmanmu, WHTEpHET U JApyrue), KPUTUYECKH aHAIU3UPOBATHXUMHUUYECKYIO
nHpopManuoo, nepepadaThiBaThe€é M HCIOJIB30BATHB COOTBETCTBHUHU C TOCTABJIICHHOW Yy4eOHOM
3a7a4en.
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TEMATHUYECKOE INTAHUPOBAHHUE .10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nen 1.Teopernueckune 0CHOBbI OPraHMYeCKON XMMHUHU
L1 | ctposnmn aprammeci cosmmenn A M. | 8 1 buGoresa LIOK
. TPOEHUS OPraHUYECKHX uHeHuit A. M.
P P 8 https://m_edsoo.ru/d69df650
byrneposa
Hroro no pazgeny 8
Pa3nes 2.¥YrieBonopoast
71 IIpenenbHbIe YTII€BOIOPOABI — AIKAHBIL, 5 bubmmoreka [JOK
' [UKJIOATKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrieBoI0pOabl: AJIKEHBI, 14 | bubmmoreka [JOK
' AJIKaIMEHb], ATKUHbI https://m.eds00.ru/d69df650
bub. OK
2.3 ApoMaTHyecKue yriieBoJ0po/ibl (apeHsbl) 8 1 htl/tIszI:I;I/cr)rTl:iiasc]i).ru 14694650
24 IIpupoiHbIE HICTOYHHKY YIIIEBOJIOPOIOB U UX 4 bu6mmoreka [IOK
' nepepaboTka https://m.edsoo.ru/d69d{650
)5 r 4 | bu6mmoreka [IOK
‘ HIOTEHIPOTSBOLHNE YTIEBOAOPOAOR https://m.edso0.ru/d69df650
Hroro no pazgeny 35
Pa3nen 3.Kucjopoacoaep:xamme oprannyeckmue coeiMHeHus!
bub. OK
3.1 Cruptel. denon 11 1 1 nommorexa 11

https://m.edso0.ru/d69df650
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KapOoHUITBHBIE COCTUHEHUS: AJTbJICTH Bl 1

bubmuoreka [JOK
2 .K . 21
3 keToHbl. KapOoHoBBIe KHCTIOTHI. CII0KHBIE hitps//m.cdsoo.ru/d69df650
s¢upsl. XKups
bubmuoreka [JOK
33 YreBoz ? https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4.A30Tcoaep:kaniyue opraHnyecKue coeUHeHn sl
bubmuorexa [JOK
4.1 A LA .b 12
MUHEL AMHHOTHCTOTRL BETI https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pazgea S.BbicokoMoJIeKyJIsIpHbIE COeAMHEHU S
5.1 BricOkOMONIEKYISIPHBIE COETUHEHUS 6 bromiorexa LOK
' P 8 https://m.eds00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iejioB U TeM
Ne i/ Kontpoabneie | Ilpakruueckue | (UuppoBbIe)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTejibHbIE
pecypcsl
Pazjnen 1.TeopeTuyeckue 0CHOBbI XUMHH
11 C’ll‘_II)OGHI/Ie atoma. [lepuoanueckuii 3aKoH . 1 BuGmorexa LIOK
. u [lepuoamueckas cucteMa XUMHUIECKUX hitps-//m.edsoo.ru/2dd5 724
anemeHToB J[. . MeHnneneera
12 Crpoenue BemiectBa. MHOTOOOpa3ue 1 1 bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
. 1 2 3
13 HHMITECKIE peaKiit ? https:/m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pasznen 2.Heopranuyeckasi XuMusi
bubmuorexa [JOK
2.1 Hemerans: 31 2 3 https://m.edsoo.ru/2dd5724
bubmuorexa [JOK
2.2 Merasel 23 2 2 https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Paznen 3.Xumusi v )Ku3Hb
31 MeToabI ITI03HAHUS B XUMUH. XUMHA U 9 | bubmuorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
OBHIEE KOJIMYECTBO HACOB I10 102 9 2

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThbI

DJieKTpoHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchl

KontponsHas pabora
(MCXO/IHBIN YPOBEHbD)

IIpeamer u 3HaueHue
OPraHu4eCcKO XMMHH,
IIPEACTABIICHUE O
MHOT000Opa3uu
OpraHUYEeCKHUX
COCIMHEHU N

bubnmoreka [{OK https://m.edsoo.ru/3686e615

DNEKTPOHHOE CTPOEHUE
aToMma yriepoja
(ocHOBHOE U
BO30YXKIEHHOE
cocTostHus1). BaneHTHbie
BO3MOKHOCTH aTOMa

yriepoja

bubmuoreka [JOK
https://m.edsoo.ru/Oce6fd4chttps://resh.edu.ru/

n4

XuUMHUYecKas CBS3b B
OpraHUYECKUX
COCIMHCHUSX.
MexaHu3MBbI
oOpa3oBaHUs
KOBAJICHTHOM CBSI3H,
crocoOBI pa3peIBa CBS3EH

bubnmoreka [{OK https://m.edsoo.ru/8d39f5¢8
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Teopus crpoeHus
OpPraHUuYECKUX
coenuHeHuil A. M.
byrneposa

bubmuorexa [JOK
https://m.edso00.ru/9e595cb&8https://resh.edu.ru/

Buaer nzomepun:
CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.
OneKkTpoHHBIE YPPEKTH B
MOJIEKYJIax
OpraHUYECKUX
COCIMHEHU N

bubmuoreka [JOK
https://m.edsoo0.ru/b0e61661https://resh.edu.ru/

IIpencrasnenue o
KJaccu(uKaum u
crcTeMaTHyecKast
HomeHknarypa (IUPAC)
OpraHn4eCKux BCIICCTB

bubmuoreka [{OK https://m.edsoo.ru/c212dd21

Knaccudukanus peaximii
B OPraHUYeCKON XUMUHU

bubmmoreka [{OK https://m.edsoo.ru/ba5706aa

AnKaHBI:
TOMOJIOTUYECKUI P,
obmias ¢popmyina,
HOMEHKJIaTypa U
M30MepHsl, JIEKTPOHHOE
Y MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

bubnmoreka [{OK https://m.edsoo.ru/25a14636

10

dusnueckue n
XUMHYECKHUE CBOMCTBA
AJIKAHOB

bubmuorexa [JOK
https://m.edsoo.ru/313771 1chttps://resh.edu.ru/
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11

HaxoxaeHne alkaHoB B
npupoje. CriocoOsr
MOJTYyYSHUS U
MIPUMEHEHHE AJTKAHOB

bubnmoreka [{OK https://m.edsoo.ru/259b0a5b

12

[ukmoankaHsl: o0Ias
dbopmMyIa, HOMEHKIIaTypa
U U30MepHs,
0COOEHHOCTH CTPOCHHS U
XUMHUYECKUX CBOMCTB,
CTIOCOOBI OTYYEHUS U
MpUMEHEHHE

bubmuoreka ITOK https://m.edsoo.ru/156730d2

13

Pemrenne pacy€THeix
3aJa4d Ha OmpeeeHue
MOJIEKYJISIPHOM (POPMYITBI
OpPraHu4ecKOTO BElIeCTBA
10 MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXO/ISIIIIUX B €T0 COCTaB.
CucremaTtuzanus u
00o01IeHne 3HaHUH| TT0
Teme

bubmuorexa [JOK
https://m.edsoo.ru/bf84d8ebhttps://resh.edu.ru/

14

AnKeHbl:
TOMOJIOTUYECKUU P,
obmias ¢popmyna,
HOMEHKJIaTypa,
AJNIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIL.
CtpykTypHas # 11C-

bubmuoreka [JOK
https://m.edsoo.ru/273b0al ehttps://resh.edu.ru/

30




TPaHC-U30MEPHA AJIKCHOB

15

duznueckue u
XUMHUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio
MapkoBHHKOBa

bubnuoreka I{OK https://m.edsoo.ru/21069ccd

16

CrniocoObI mosryueHus u
NPUMEHEHHE ATKEHOB

bubmuorexa [JOK
https://m.eds00.1u/665dc058https://resh.edu.ru/

17

IIpakTnueckas padora Ne
1 o teme "llonyuenue
STUJIEHA U U3yYEHUE €Tr0
CBOMCTB"

18

Pemrenne pacy€THeix
3aJa4 Ha OIpeAeICHHE
MOJIEKYJISIPHOM (POPMYITBI
OpPraHUYeCKOTO BEIIECTBA

19

AnkaaueHsl:
COIIPSDKEHHBIE,
W30JIMPOBAHHBIE,
KyMYJIUPOBaHHBIC.
OcobeHHOCTH
AJIEKTPOHHOTO CTPOSHUS

bubmuorexa [JOK
https://m.edso0.ru/04298c0ahttps://resh.edu.ru/

20

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX TUEHOB

bubmuoreka [JOK
https://m.edsoo.ru/e561253dhttps://resh.edu.ru/

21

CrniocoObl mosryueHus u
NPUMEHEHUE AJIKaINCHOB

bubmuoreka [JOK
https://m.edsoo.ru/1aa81660https://resh.edu.ru/

22

AJIKAHBL:
TOMOJIOTUYECKUU P,
obmias ¢popmyna,

bubnmoreka [{OK https://m.edsoo.ru/68b6ccdc
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HOMEHKJIATYpa,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢du3nveckue cBOWCTBa

23

XMMHUYECKUE CBOVCTBA
AITKUHOB

bubmuorexa [JOK
https://m.eds00.1u/23493a93https://resh.edu.ru/

24

KauecTBeHHbIE peakuuu
Ha TPOWHYIO CBS3b

bubmuoreka I{OK https://m.edsoo.ru/7blc48da

25

CrniocoObI mosryueHus u
NPUMEHEHUE AJIKHHOB

bubmuoreka [{OK https://m.edsoo.ru/a6f9alea

26

Pemrenue 3ana4d: pacyérsl
M0 YpaBHEHUIO
XUMHUYECKON peaKkuu

27

CucremMarusaius u
000011IeHE 3HAHUI 110
TEME

28

ApeHbI: TOMOJIOTUYECKUM
psia, obmas hopmyia,
HOMEHKJIATypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII
OeH30I1a U TOJIyoI1a, UX
(dusznuecKkue CBOMCTBa

bubmuoreka [JOK
https://m.edsoo.ru/a92a7094https://resh.edu.ru/

29

XMMHWYECKUE CBONCTBA
apeHOB: PEeaAKIUU
3aMEIICHUA

bubmuorexa [JOK
https://m.edsoo.ru/a44alaedhttps://resh.edu.ru/
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30

XHUMHUUECKHe CBOMCTBA
apeHOB: PEeaAKIUU
MIPUCOCTUHEHUS,
OKHCJICHHE TOMOJIOTOB
Oen3oita

bubmuoreka [JOK
https://m.edsoo.ru/a44alaedhttps://resh.edu.ru/

31

OcobeHHoCTH
XUMHYECKUX CBOUCTB
cTUpoia

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54https://resh.edu.ru/

32

Pemrenne pacy€THeix
3aJa4d Ha OIpeeICHHE
MOJIEKYJISIPHOM (POPMYITBI
OpPraHUYeCKOTO BEIECTBA

33

CrniocoObI mosryueHus u
NPUMEHEHHUE apEHOB

bubmuoreka [JOK
https://m.edsoo.ru/6f717d0https://resh.edu.ru/

34

I'eneTnueckas CBA3L
MEXIY pa3InuYHbIMU
KJaccaMu
YIJIEBOJIOPOJIOB

https://resh.edu.ru/

35

KonTtponsHast paboTa o
Teme "YTieBo10po Ikl

36

IIpuponHslii ras.
[TommyTHbIE HEDTIHBIE
rassl

https://resh.edu.ru/

37

KamenHs1i1 yroiss u
IIPOJIYKTHI €T0
nepepadboTKu

bubnmoreka [{OK https://m.eds00.ru/69b3398b

38

Hed1p 1 ciocoOsr eé
nepepadoTKH.

bubmuorexa [{OK https://m.edsoo.ru/2119de78
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[IpumeneHnne npoIyKTOB
nepepaboTku HePTH

39

I'eneTnueckas CBA3L
MEXTY pa3InuYHbIMU
KJaccaMu
YIJIEBOJIOPOJIOB

https://resh.edu.ru/

40

l"anorenonpons3BoHbIE
YTJI€BOA0PO/IOB:
AJIEKTPOHHOE CTPOEHHUE;
peaKIny 3aMeIeHUs
rajloreHa

bubmuoreka [{OK https://m.edsoo.ru/82b4d759

41

JleicTBue 1mienoyveit Ha
raJIOreHIPOU3BOIHBIE.
Bzaumoneiictrue
JIUTAJIOT€HAIKAHOB C
MarHvueM 1 IIUHKOM

42

Cucrematuzanus U
0000111eHe 3HAHUI TT0
pazneny
"VYrneBoaopo st

bubmuorexa [JOK
https://m.edso00.ru/20e89122https://resh.edu.ru/

43

KonTtponsHast paboTa o
TemMe
"T"anoreHonpon3BOJHbIE
YTJIEBOJIOPOJIOB"

44

[IpenenvHbie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUU P,
obmias ¢popmyna,

bubmuoreka [JOK
https://m.edsoo.ru/df04c5chttps://resh.edu.ru/
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CTPOCHHE MOJIEKYII,
nuzomepus,
HOMEHKJIATypa,
KJTacCH(UKaIus,
¢du3nveckue cBOWCTBa

45

XMMHUYECKUE CBOVCTBA
MpeAebHBIX
0JIHOATOMHBIX CITUPTOB

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fehttps://resh.edu.ru/

46

CrniocoObI mosryueHus u
NPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

bubmuoreka [JOK
https://m.eds00.1ru/484100000000000https://resh.edu.ru/

47

ITpocTsie 3¢upsr:
HOMEHKJIATypa u
HU30MepHsi, 0COOEHHOCTH
(bU3HUECKUX U
XUMHUUYECKUX CBOMCTB

bubnmoreka [{OK https://m.edsoo.ru/c2¢788b2

48

MHOroaroMHbI€ CIIUPTHL:

STHIJICHTJIUKOJIb U
TJIAIIEPUH, UX
¢busnveckue u
XUMHUYECKHE CBOMCTBA

bubmuoreka [{OK https://m.edsoo.ru/ee4d84aa

49

CrniocoObl mosryueHus u
NPUMEHEHUE
MHOTOATOMHBIX CITUPTOB

bubmuoreka [{OK https://m.edsoo.ru/d12e567d

50

@DEeHOJI: CTPOEHHUE
MOJIEKYJIBI, (PHU3UIECKUE
cBOMCTBA. TOKCUYHOCTH
(benoia

bubmuoreka [{OK https://m.edsoo.ru/2¢ce72618
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51

XMMHWYECKUE CBOVCTBA
(denoia

bubnmoreka [{OK https://m.edsoo.ru/037ca5{9

52

CrniocoObI mosryueHus u
npuMeHeHne peHoIa

bubmuoreka [{OK https://m.edsoo.ru/c77ddf4c

53

IIpakTnueckas padora Ne
2. Pemenune
AKCTIEPUMEHTAIBHBIX
3aja4 1o teme "CrnupTsl
u (heHobr"

bubmuorexa [JOK
https://m.edsoo.ru/fdOced09https://resh.edu.ru/

54

KonTtponsHast paboTa o
teMe "CIupThl U
benoms"

55

Anbaeruibl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHHMIIEHOW TPYIIIBL;
TOMOJIOTHYECKHUE PSIIBI,
obmias ¢popmyna,
U30MepHS U
HOMEHKJIaTypa

bubmuorexa [JOK
https://m.edsoo.ru/b139beaahttps://resh.edu.ru/

56

AJbIeTuIbl U KETOHBIL:
(du3nyuecKkre CBOICTRA;
peaKIuy MPUCOETUHCHHUS

bubmuoreka I{OK https://m.edsoo.ru/c887425¢

57

Peaxiuu okucieHus u
KaueCTBEHHBIC PEaKIINU
ATBIETUIOB Y KETOHOB

bubnmoreka [{OK https://m.edsoo.ru/a393baa9

58

CrniocoObI mosTyueHHst
AJIbJCTU 0B 1 KETOHOB

bubnmoreka [{OK https://m.edsoo.ru/520d1¢51

59

OIHOOCHOBHEBIE

bubnuoreka [{OK https://m.edsoo.ru/fecOb113

36




npeaensHbie KapOOHOBBIE
KHCJIOTBI, 0COOEHHOCTH
CTPOCHHUS UX MOJIEKYIT

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, HX
¢du3nveckue cBOWCTBa

bubmuorexa [JOK
https://m.edsoo.ru/700cc87bhttps://resh.edu.ru/

61

XHUMHUYECKHE CBONCTBA
MpeaebHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

bubmuoreka [{OK https://m.edsoo.ru/40e6e0e9

62

OcoOGeHHOCTH CBOWCTB
MYPaBbUHOHN KHUCIIOTBI.
MHuoroo06pa3ue
KapOOHOBBIX KUCIIOT

bubnuoreka [{OK https://m.edsoo.ru/bb31be71

63

OCOOEeHHOCTH CBOWCTB:
HETpeIeTbHBIX U
apOMaTUYECKUX
KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKapOOHOBBIX
kuciot. IIpencrasurenn
BBICITUX KapOOHOBBIX
KHCIIOT

bubnmoreka [{OK https://m.edsoo.ru/83a08773

64

IToHATHE O IPOU3BOIHBIX
KapOOHOBBIX KHCIIOT

bubmuoreka I{OK https://m.edsoo.ru/0d162d9d

65

CrniocoObl mosryueHus u
NPUMEHEHUE

bubnmoreka [{OK https://m.edsoo.ru/7¢065¢9d
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KapOOHOBBIX KUCIIOT

66

Cnoxwnble 3¢upsr:
TOMOJIOTUYECKUU P,
obmias ¢popmyna,
U30MEpHS U
HOMEHKJIaTypa

bubnmoreka [{OK https://m.edsoo.ru/adfffe6d

67

dusnueckue n
XUMHYECKHUE CBOMCTBA

3pupoB

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2https://resh.edu.ru/

68

Pemrenne pacy€THeix
3a]1a4: 10 ypaBHEHUIO
XUMUYECKON peaklUy, Ha
oTnpezeNieHue
MOJIEKYJISIPHOH (hOpMYJTBI
OpraHMYECKOro BElleCTBa

69

IIpakTnueckas padora Ne
3. Pemenue
AKCTIEPUMEHTAIBHBIX
3ajad o TeMe
"KapOOHOBBIE KHCITOTHI.
Cnoxwusie 3¢upsr"

70

JKupsl: cTpoenue,
¢busnveckue u
XUMHUUYECKHE CBOMCTBA
(runposinz)

bubmuorexa [JOK
https://m.edsoo.ru/al9¢5b98https://resh.edu.ru/

71

Oco0EHHOCTH CBOUCTB
KHPOB, COJIEPIKAIIUX
OCTaTKHu HereI[CHI)HI)IX

bubmuoreka [{OK https://m.edsoo.ru/b0331922
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XKUPHBIX KUCIIOT. JKUpBI B
pupoie

72

MpI1a Kak COJIM BBICITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE ACHCTBUE.
ITonsarue o
CHHTETHYCCKHX MOIOIIHNX
cpencrax (CMC)

bubnmoreka [{OK https://m.edsoo.ru/3¢566565

73

I'eneTnueckas CBA3L
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAITNX
OPraHU4YeCKHUX BEIIECTB

bubnmoreka [{OK https://m.eds00.ru/56790c96

74

Cucremarusaius u
00001IeHrE 3HAHUI 110
TEME

75

KonTtponsHast paboTa o
teme "KapOoHOBBIE
KucaoThl. XKupsr"

76

OOm1ast xapakTepuCTUKA
YIJI€BOJIOB U
KITacCU(pUKAIUs
YIJIeBOJIOB (MOHO-, M- U
MIOJINCAXapH/Ibl)

bubmuoreka [JOK
https://m.edsoo.ru/7a9693al https://resh.edu.ru/

77

Monocaxapumpl:
(du3HUecKre CBOMCTBA U
HAXOX/ICHHE B TIPUPO/IC

bubmuoreka ITOK https://m.edsoo.ru/b4bdda2d

78

IIpuMeHeHue rroKo3bl,
e€ 3HaYeHUE B

bubmuoreka [{OK https://m.edsoo.ru/5e61122d

39




KUZHEACITEIIbHOCTU
opranusma

79

ITousaTue 00
I/ICKYC CTBCHHBIX
BOJIOKHAX

bubmuoreka [{OK https://m.eds00.ru/6216e766

80

Hucaxapupl: caxapo3sa,
MaJIbTO3a U JIAKTO34.
Haxoxnenue B mpupoe
Y IPUMEHEHHE
JUCaXapuIoB

bubmuorexa [JOK
https://m.edsoo.ru/eb0384e7https://resh.edu.ru/

81

[Tonucaxapubr:
CTPOECHHE MaKPOMOJIEKYII,
¢busnveckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/72a04508https://resh.edu.ru/

82

Pemrenne pacueTHbIx
3aJa4 Ha OIpeeICHHE
JI0JIM BBIXOJ1a IPOYKTa
peaxkuuu ot
TEOPETUYECKU
BO3MOYHOTO

83

Cucremarusaius u
000011IeHE 3HAHUI 110

pazzueny

84

KonTtponsHast paboTa o
Teme
"Kucnopoaconep:xamiue
OpraHuveckue

40




coequueHus"

85

AwmuHBL: K1accudukanms,
CTPOCHHUE MOJIEKYII,
obmias ¢popmyna,
M30Mepusi, HOMEHKJIaTypa
1 pU3NYECKre CBOWCTBA

bubnmoreka [{OK https://m.edsoo.ru/efa7e6ca

86

XUMHUYECKUE CBOMCTBA
amn(paTUIeCKuX AMHHOB

bubnmoreka [{OK https://m.edsoo.ru/1bc5cf80

87

AHWIIMH: CTpOEHUE
aHWJINHA, 0COOEHHOCTH
XUMHYECKNX CBOMCTB
aHMJIMHA

bubmuoreka IIOK https://m.edsoo.ru/39¢d21f1

88

CrniocoObI mosryueHus u
NPUMEHEHUE
amn(paTUIeCKuX AMHHOB

bubmmoreka [{OK https://m.edsoo.ru/eal38763

&9

AMHMHOKHUCIIOTHI:
HOMEHKJIaTypa U
nuzomepusi, pusmueckue
cBolictBa. OTAeIbHEIC
MIPEACTABUTENH Ol
aMHHOKUCIIOT

bubmuorexa [JOK
https://m.edsoo.ru/d1773e80https://resh.edu.ru/

90

XHUMHUYECKHe CBOMCTBA
AMHHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUEHHUE
amuHokuciioT. CuHTE3 U
TUIPOJIU3 TICTITHIOB

bubnmoreka [{OK https://m.edsoo.ru/77df705a

91

benku xak npupoaHbIe
MIOJIMMEPBL; CTPYKTYPBI

bubmuorexa I{OK https://m.eds00.ru/429¢9899
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0eKoB

92

XMMHUYECKUE CBOVCTBA
0eKoB

bubnmoreka [{OK https://m.edso0.ru/6237306d

93

A3zoTconepxaiiue
reTePOLMKINYECKHE
COEJIMHEHMUS.
HyxknenHoBbIE KHCITOTBI:
COCTaB, CTPOEHUE U
Ouosornveckas pob

bubnuoreka [{OK https://m.edsoo.ru/521d1431

94

IIpakTnueckas padora Ne
4. Pemienue
AKCIIEPUMEHTAITLHBIX
3a7a4 1o TemMe
"AzoTcoiepkaiine
OpraHuveckue
coeMHEeHUs"

95

IIpakTnueckas padora Ne
5. Pemenne
AKCIIEPUMEHTAITLHBIX
3a7a4 1o TeMe
"Pacno3naBanue
OpPraHHYECKUX
coeuHeHUI"

96

KonTtponsHast paboTa o
Teme "A3oTcoepKaiiue
OpraHuveckue
coeMHeHUs"

97

OCHOBHBIE TOHATHUI

bubnmoreka [{OK https://m.edsoo.ru/7aa63ebd
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XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUM 1 METOIBI
UX CHHTE3a —
MOJIMMEpHU3ALINS U
MOJINKOHJICHCAITHS

98

IImacTmacchl.
Yrunuzauus u
nepepaboTka

mactuka. HarypanbHsie
U CUHTETHYECKHE
kayuyku.Pe3uHa.

bubnuoreka [{OK https://m.edsoo.ru/82242e0f

99

BosokHa: HatypanbHEbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
ITonumepst
CIIELIUAIBHOTO
Ha3HAYCHUS

bubnmoreka [{OK https://m.eds00.ru/5963a601

100

KonTtponsHast paboTa o
TemMe
"BricokOoMONEKyIIsIpHbIE
OC"

bubnmoreka [{OK https://m.edsoo.ru/246103ec

101

IIpakTnueckas padota Ne
6. Pemtenne
AKCIIEPUMEHTAITBLHBIX
3a7a4 1o TeMe
"Pacno3naBaHnue
IUIACTMACC U BOJIOKOH"

bubnmoreka [{OK https://m.edsoo.ru/3aebd77a

102

O00011IEHNE U

bubnuoreka ITOK https://m.edsoo.ru/6a22ble8
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cUCTEMaTH3aIus
M3Y4YEHHOI'0 MaTepuaia
o TeMe

"BricokOMOTNEKYIsSIpHbIE

coequueHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibH

Bceer
ble padoThI

0

IIpakTHYyeck
ue padoTsbl

Jlara
U3y4YeHH
|

DJieKTpOoHHbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchl

AtomMm. CocraB
ATOMHBIX SIJIEP.
XHUMHUYECKHI dIIEMEHT.
M3oTtomsr

bubmuoreka [{OK https://m.edsoo.ru/59¢c112ee

Crpoenue
AIIEKTPOHHBIX
000JI0YEK aTOMOB,
KBAHTOBBIC UHCJIa

bubmuorekxa I{OK https://m.edsoo.ru/b4d9fffa

Knaccudukarus
XUMHUYCCKUX
3JIEMEHTOB (s-, p-, d-, -
3JIEMEHTHI)

bubmuoreka I{OK https://m.edsoo.ru/61294af9

Pacnipenenenue
3NIEKTPOHOB IO
aTOMHBIM OpOUTAIISIM

bubnuoreka [{OK https://m.edsoo.ru/f5f750fe

ONEeKTPOHHBIE
KOH(UTypaIi aTOMOB
3JIEMEHTOB B OCHOBHOM
1 BO30YKIEHHOM
COCTOSIHUH

bubnuorexa ITOK https://m.edsoo.ru/8149¢846

DNEeKTpPOHHBIE
KOH(UTypaIy HOHOB.
DNEeKTPOOTPUIIATEIIEHO
CTb

bubnuoreka [{OK https://m.edsoo.ru/a0764b24

[Tepuoanueckuii 3aK0H
u Ilepuonnueckas
CHUCTEMA XUMUYECKUX

bubnmoreka [{OK https://m.edsoo.ru/16957¢01
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anemenTtoB /. W.
Menneneena, CBSI3b C
COBPEMEHHOU Teopuen
CTPOEHUSA ATOMOB

Cucremarusaius u
0000111IeHE 3HAHUI 110
TEME

bubmuoreka I{OK https://m.edsoo.ru/8fad2942

KontponsHas pabora
o Teme "CTtpoeHue
aToma"

bubnuoreka [{OK https://m.edsoo.ru/f8468927

10

Bunnl xumuueckoi
CBSI3U. MeXaHu3MBbI
oOpa3oBaHUs
KOBAJICHTHOM CBSI3H.
BonopoaHas cBs3b.
MexMonexysspHbIe
B3aUMO/ICHICTBHSA

bubmuoreka [{OK https://m.edsoo.ru/5a8072af

11

BanienTHOCTB 1
BaJICHTHBIC
BO3MO’KHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOM
CTPYKTYPBI MOJIEKYII C
UX TEOMETPUIECKUM
CTpPOCHHEM

bubnmoreka [{OK https://m.edsoo.ru/3d2ca093

12

[IpencraBnenus o
KOMIIJIIEKCHBIX
COEJIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

bubmuoreka [{OK https://m.edsoo.ru/8c66bl2a

13

BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumsl
KPHUCTAJUIMYECKUX

bubmuoreka ITOK https://m.edsoo.ru/e167635b
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PELIETOK U CBOKCTBA
BEILIECTB

14

IloagaTue o

AUCTICPCHBIX CUCTCMAX.

IIpencrasnenue o
KOJINIOMIHBIX
pacTBOpax

bubnmoreka [{OK https://m.edsoo.ru/da2¢70e4

15

HcTrHHBIE PACTBOPBI:
HACBIIICHHBIC U
HEHACBIIICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparst

bubmuoreka [{OK https://m.edsoo.ru/e9ccdd8d

16

CriocoObI BEIpayKEeHHS
KOHIICHTpAIUU
pacTBOpOB

bubmuoreka [{OK https://m.edsoo.ru/328e653a

17

Pemenne 3agau ¢

HCII0JIb30BaHUEM

MMOHATHH ""MaccoBas

JIOJIsL pACTBOPEHHOTO
nn

BeniecTsa", "MosIpHast
KOHLIEHTpauus"

bubnmoreka [{OK https://m.edsoo.ru/785e0ab4

18

Knaccudukamus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEILIECTB

bubnmoreka [{OK https://m.edsoo.ru/bf9e108d

19

Cucremarusaius
0000111IeHrEe 3HAHUI 110
TEME

bubnmoreka [{OK https://m.edsoo.ru/8d2c6a3a

20

KontponsHas pabora
o Teme "CTtpoeHue
BEIIIECTBA.
MHuoroo06pa3ue

bubnmoreka [{OK https://m.edsoo.ru/70a60aa4
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BerecTs"

21

Knaccudukarus
XUMHUUYECKUX PEAKIIUH B
HEOPraHUYECKOU U
OPraHu4eCKO XUMHH.
3aKOH COXpaHEHUS
MAacChI BELIECTB; 3aKOH
COXpaHEHUs U
MpEeBpaICHUs YHEPTUN
MPU XUMUYECKUX
peaKIusIxX

bubnmoreka [{OK https://m.edsoo.ru/6335cdd2

22

TennoBeie 3G hexTh
XUMHUUYECKUX PEAKIIUH.
Tepmoxumunueckue
YpaBHEHHUS

bubnmoreka [{OK https://m.edsoo.ru/d1db86da

23

Breraucnenus mno
YpPaBHEHUSAM
XUMHUUYECKUX PEAKIIUI
1 TEPMOXUMHYECKUM
YpaBHEHUSM

bubnmoreka [{OK https://m.edsoo.ru/87b13954

24

CKOpoCTh XUMUYECKON
peakuuu, e€
3aBHCUMOCTH OT
pa3NUYHBIX (DAaKTOPOB.
Karanus u
KaTaJIn3aTOPBI

25

I"'oMorennsie u
reTEPOreHHBIE PEAKIINI
OOpaTumbie
XUMUYECKHE PEAKIIUH.
XHUMHUECKOe
paBHOBECHE.

26

[IpakTnueckas pabora

bubmuoreka [{OK https://m.edsoo.ru/lfacaldl
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Ne 1 o Teme "Bnusnue
pa3nu4HbBIX (HPaKTOPOB
Ha CKOPOCTh
XUMUYECKON peakiun"

27

[IpakTnueckas pabora
Ne 2 o teme "Bnusinue
pa3NuYHbBIX (HaKTOPOB
Ha T0JIOKEHUE
XUMUYECKOTO
paBHOBecHs"

bubmuoreka IIOK https://m.edsoo.ru/3bf34el7

28

KontponsHas pabora
o teMe "Tumel
XUMUYECKUX peaKiuii”

bubnuoreka I{OK https://m.eds00.ru/3095219b

29

DNEeKTPOTUTHYECKAs
JIMCCOITHAITHS.
CunbHbIC U clTa0ble
AeKTpoJuThl. CTeneHb
JMCCOLIUAITIN

bubnuoreka [{OK https://m.edsoo.ru/5f766bdf

30

HNonHoe npousBeneHne
BoJbl. Cpena BOAHBIX
pacTBOpOB.
Bonopoansrit
nokasarens (pH)
pacTBopa

bubnmoreka [{OK https://m.edsoo.ru/3966ca89

31

I'maponus coueit.
Peaxiun,
IIPOTEKAOIINE B
pacTBopax
JIEKTPOJIUTOB

bubnmoreka [{OK https://m.edsoo.ru/09d5a9bd

32

IIpakTnueckas pabora
Ne 3 o Teme
"XuMu4eckue peakiuu
B pacTBOpax

bubnmoreka [{OK https://m.edsoo.ru/2e3daeb0
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AJEKTPOJUTOB"

33

OKHUCIUTETBHO-
BOCCTaHOBHUTCILHEIC
peakuuu. Baxueime
OKHUCJIUTENIHN U
BOCCTAaHOBHUTCIIU

bubmuoreka I{OK https://m.eds00.ru/56226060

34

Merto 37EKTPOHHOTO
(371EKTOHHO-MOHHOTO)
Oananca

bubmuoreka [{OK https://m.edsoo.ru/tb691387

35

DNEeKTpOIN3 paCTBOPOB
U pacIlIaBOB BEIIECTB

bubmuoreka [{OK https://m.edso0.ru/93tb97d2

36

Pemenue 3amau
pa3JII/I‘-IHI)IX THUIIOB

bubnmoreka [{OK https://m.edsoo.ru/5a859d16

37

Pemenue 3amau
pa3JII/I‘-IHI)IX THUIIOB

bubmuoreka [IOK https://m.edsoo.ru/5afa265d

38

Cucrematuzanus U
0000111eHe 3HAHUI TT0
TeMe "XUMHUYECKHUE
peakun"

bubnuoreka [{OK https://m.edsoo.ru/c161eb85

39

KontponsHas pabora
1o teMme "Xumuueckue
peakuun"

bubnmoreka [{OK https://m.edsoo.ru/a8a0a930

40

[Tomoxenue
HEMETAJIJIOB B
[Tepuoanueckou
CUCTEME XUMHUYECKUX
anemenTtoB /. W.
MenneneeBa u
0COOEHHOCTH CTPOCHHS
UX aTOMOB.
du3nyeCcKue CBOMCTBA
HEMETAJJIOB

bubnmoreka [{OK https://m.edsoo.ru/8ca2dcad
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41

Annotponust
HEMeTaJuIoB (Ha
pUMepe KUCIOPo/a,
cepsl, pochopa u
yriiepoja)

bubmuoreka [TOK https://m.edsoo.ru/ef92c¢91c

42

Bonopona: nosnyaenue,
¢busnveckue u
XUMUYECKHE CBOMCTRA.
IM'uapuast

bubmuoreka [{OK https://m.edsoo.ru/0aa8f613

43

I"anmorensi:
Hax0JXKJICHHE B
IPUPO/IE, CIOCOOBI
MOJTy4eHUS,
¢busnveckue u
XUMUYECKHE CBOMCTBA

bubnmoreka [{OK https://m.edsoo.ru/4e223795

44

l"anorenoBoAOPOBI.
Baxwuerimmne
KHCJIOPOJICOIEPIKAIIINE
COCIMHEHUS TAJIOTE€HOB

bubmmoreka [{OK https://m.edsoo.ru/6b3255¢6

45

JlaGopaTopHble
MPOMBIIIUICHHBIC
CTIOCOOBI OTYYEHUS
raJOreHOB.
IIpumeHeHue
rajJoreHoOB U UX
COCIMHEHUN

bubnmoreka [{OK https://m.edsoo.ru/6971aca4

46

[IpakTnueckas pabora
Ne 4, Pemenue
AKCIIEPUMEHTAITLHBIX
3aJ1a4 10 TEMeE
"T"a;morensr"

bubnmoreka [{OK https://m.edsoo.ru/8b26fecd

47

Kucnopon:
nabopaTOpHbIE U

bubnmoreka [{OK https://m.edsoo.ru/c8abc36a
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MIPOMBIIIICHHBIE
CTIO0cOOBI OTYYEHUS,
¢busnveckue u
XUMUYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOPOJa U 030Ha

48

OkcHibl ¥ TEPOKCUIBI

bubmuorexa I{OK https://m.edsoo.ru/5¢8816a0

49

Pemenue 3amau
pa3JII/I‘-IHI)IX THUIIOB

bubmuoreka [{OK https://m.edsoo.ru/2b6d8b4b

50

Cepa: HaxOX/IeHUE B
pPUPO/JIE, CIOCOOBI
MOJTy4YeHUs,
¢busnveckue u
XUMHUYECKHE CBOMCTBA

bubnmoreka [{OK https://m.edsoo.ru/46afael6

51

CepoBogopon,
CYIbGUBI

bubnmoreka [{OK https://m.edsoo.ru/7¢875999

52

Kucnoponconepxamue
COEJIMHEHUS CEPBI.
OcoOGeHHOCTH CBOWCTB
CEpPHOM KUCJIOTBI

bubnmoreka [{OK https://m.edsoo.ru/8cfa2548

53

[TpakTuyeckas pabora
Ne 5. Pemienne
OKCIICPUMCHTAJIbHBIX
3a1a4 o teme "Cepa u
e€ coeTuHeHUs "

bubmuoreka I{OK https://m.edsoo.ru/0aftb05e4

54

A30T: HaX0XJICHUE B
IPUPO/IE, CIOCOOBI
MOJTy4eHUS,
¢busnveckue u
XUMHUYECKHUE CBOMCTRA.
AMMUaK, HUTPU/IBI

bubmuoreka I{OK https://m.edsoo.ru/badd2255

55

Kucnopoconepxanme

bubnuorexa [{OK https://m.edsoo.ru/e2965afe
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COCIMHEHMS a30Ta.
OCcoOEHHOCTH CBOMCTB
a30THOH
kucioThl I Ipumenenune
a30Ta u ero
COCIUHEHUH.

56

KontponsHas pabora
1o TemMe
"Kucnopoa.Asor.
Cepa"

bubnuoreka [{OK https://m.edso0.ru/129f5059

57

®ocdop: HaxXOKAECHUE
B IIPUPOJIE, CIOCOOBI
MOJTy4YeHUs,
¢busnveckue u
XUMUYECKHE CBOMCTBA.
@ocounst u hochun

bubnuoreka [{OK https://m.edsoo.ru/9a6b43ec

58

Oxcunst hocdopa,
docdopcoaepxamniue
kucyotel. Cosn
(hochopHOIT KHCITOTHI

bubnuorexa I{OK https://m.edsoo.ru/c7a2d429

59

[Tpumenenne pocdopa
U €r0 COCUHEHHUIA.
®ocdopHbIe
ynoOpeHus

bubnuoreka I{OK https://m.edsoo.ru/a218070a

60

IIpakTnueckas pabora
Ne 6. Pemenue
3KCHepI/IMeHTaJH>HI)IX
3aja4 110 TeMe "A30T u
dochop u ux
coeTMHeHUS"

bubnmoreka [{OK https://m.edsoo.ru/8175ac3f

61

Yraepoa: HaxOXKJICHUE
B MPUPOJIE,
JJIOTPOTIHBIE

bubmuorekxa I{OK https://m.edsoo.ru/1eb19f9¢
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MOAU(PHUKAIIY;
¢busnveckne u
XUMHYECKHE CBOMCTBA,
MIPUMECHCHHE

62

Oxcup yrnepona(1l),
okcup yriepona(lV),
YroJibHas KUCIIOTa U €€
coJIu

bubnmoreka [{OK https://m.edsoo.ru/dba58adf

63

Pemenue 3amau
pa3JII/I‘-IHBIX THUIIOB

bubmuoreka [{OK https://m.eds00.ru/6029b609

64

KpeMHunii: HaxoxaeHUE
B IIPUPO/IE, CIOCOOBI
MOJIy4eHUS,
¢busnveckne u
XMMHUYECKUE CBOMCTBA

bubmuoreka [TOK https://m.edsoo.ru/143558ab

65

Oxkcun kpemuaus(I1V),
KpEMHHEBasi KICJIOTA,
CUJIMKATHI

bubnmoreka [{OK https://m.edsoo.ru/3170e7bl

66

IIpuMeHeHnne kpeMHus
U €ro COCIUHEHH,
Crexiio, ero
MOJTy4eHUE, BUJIBI
CTEKIIa

bubmuorexa [JOK
https://m.edsoo0.ru/393cdacOhttps://m.edsoo.ru/58
23cefb

67

Pemenue 3amau
pa3JII/I‘-IHBIX THUIIOB

bubnuorexa [{OK https://m.edsoo.ru/b6241801

68

CucremMarusaims u
0000111IeHE 3HAHUI 110
Teme "Hemeramier"

bubnmoreka [{OK https://m.edsoo.ru/6e864db5

69

KontponsHas pabora
o teMe "HemeTtaminr"

bubmnoreka ITOK https://m.edso0.ru/d0484¢76

70

AHanus pe3yabTaToB
KOHTPOJILHOH PaboTHl,

bubmuoreka [{OK https://m.edsoo.ru/2b7¢9510
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KOPPEKIHsI OITHOOK

71

ITonoxeHne METalIOB
B llepnoanueckoi
CHUCTEME XMMUUYECKUX
3JIEMEHTOB.
OcobeHHOCTH
CTpOEHUS
AIEKTPOHHBIX
000JI0YEK aTOMOB
METAaJJIOB

bubnuorexa I{OK https://m.eds00.ru/9839¢16¢

72

Oo6mue pusznueckue
CBOMCTBA METAJIJIOB.
IIpuMeHeHne MeTalIoB
B OBITY M TEXHUKE

bubmmoreka [{OK https://m.edsoo.ru/51dac9d3

73

CrnnaBbl METAJIIOB.
Koppo3sus Meramios

bubnuoreka [{OK https://m.edsoo.ru/42b872¢3

74

Pemenue 3amau
pa3JII/I‘-IHI)IX THUIIOB

bubnuoreka [{OK https://m.edsoo.ru/e3de37b6

75

DNEeKTPOXUMHUYECKUN
PSI HApsDKEHUH
MmeTayuioB. O0mmume
CTIOCOOBI OTYYEHUS
METaJIOB

bubnmoreka [{OK https://m.edsoo.ru/94eb377a

76

OGmas
XapaKTepUCTHKa
MeTaioB [A-rpymnmnbl
[Tepuoanueckoi
CUCTEMbI XUMHUUYECKUX
anemeHTOB. Hatpwuii u
KaJIM{: TOJIy4eHUeE,
¢busnveckue u
XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE ITPOCTHIX

bubnmoreka [{OK https://m.edsoo.ru/el12¢26b3
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BCIICCTB U UX
COEIMHEHUI

77

Oomas
XapaKTEePUCTUKA
MeTaioB [TA-rpymisl
[Tepuoanueckoi
CUCTEMBI XUMHYECKUX
3JEMEHTOB. Maruuii u
KaJIbLMI: TIOJIy4EHUE,
¢busnveckne u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX
BEILIECTB U UX
COCIMHEHU I

bubmuoreka [{OK https://m.edsoo.ru/7¢3e49c0

78

JKécTtkocTh BOJIBI U
CII0co0BI €8
YCTpaHEHUS

bubnmoreka [{OK https://m.edsoo.ru/c74bfae9

79

AIOMUHUI:
MOJy4eHHUeE,
¢busnveckue u
XUMHYECKHE CBOMCTBA,
MIPUMECHCHHE

bubnuoreka I{OK https://m.edso00.ru/0e79b266

80

AmdoTepHbIe CBOICTBA
OKCHJIa ¥ THIIPOKCH/IA
ATIOMUHUS,
THJIPOKCOKOMITIEKCHI
AFOMUHUS, UX
IpUMEHEHHE

bubnmoreka [{OK https://m.edsoo.ru/5d12d318

81

[IpakTnueckas pabora
Ne 7. Pemienue
AKCIIEPUMEHTAITLHBIX
3a7a4 1o TeMe
"MeTtannbl TJ1aBHBIX

bubnuorekxa [{OK https://m.edsoo.ru/27a4af43
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noarpynn"

82

KontponsHas pabora
1o Teme "Meraibl
IJIaBHBIX OArpyHn"

83

Oomas
XapaKTEePUCTUKA
METaJUIOB IOOOYHBIX
noarpynn (b-rpymnm)
[Tepuoanueckoi
CUCTEMBI XUMHYECKUX
3JIEMEHTOB

bubmuorexa [JOK
https://m.edso00.ru/610d743 1 https://resh.edu.ru/

84

duznueckue u
XUMHYECKHE CBOMCTBA
XpoMma ¥ €ro
COCIUHCHHH, NX
MIPUMEHEHUE

bubnmoreka [{OK https://m.eds00.ru/9911bef3

85

Baxwuerimmne
COEJIMHEHMS MapraHiia.
[Tepmanranar kanus,
€ro OKUCIIUTEIIbHBIC
CBOICTBA

bubnmoreka [{OK https://m.eds00.ru/039d69c8

86

duznueckre u
XUMHYECKHE CBOMCTBA
JKeje3a U ero
COCIUHEHUM.
[Tomyuenue u
MIPUMEHEHHE CILJIABOB
Kenesa

bubmuoreka [{OK https://m.edsoo.ru/1b7{8741

87

duznueckue u
XUMHYECKHE CBOMCTBA
MU U €€ COeIMHEHMH,
WX IPUMEHEHUE

bubmuoreka [{OK https://m.edsoo.ru/2bc0f954

88

dusnueckue n

bubmmoreka [{OK https://m.edsoo.ru/b1f2beal
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XUMHUYECKHE CBOMCTBA
IIUHKA U €TO
COCIUHCHHH, NX
MIPUMEHEHHE.
I'MApOKCOKOMINIEKCHI
[IMHKA

&9

IIpakTnueckas pabora
Ne 8. Pemenue
AKCIIEPUMEHTAITLHBIX
3a7a4 1o TeMe
"Mertauibl T000YHBIX
noarpynn"

90

Pemenue 3amau
pa3JII/I‘-IHI)IX THUIIOB

91

O06o0061IeHNE U
CHCTEMATHU3AIIH
W3YYeHHOTO MaTepuaia
o teme "Mertaminr"

92

KontponsHas pabora
o teMe "Meraiis!"

93

AHanus pe3yabTaToB
KOHTPOJILHON PaboTHl,
KOPPEKIHsI OITHOOK

bubmuoreka I{OK https://m.edsoo.ru/9ebff2 fd

94

Poisib xumuu B
o0ecrieueHnn
YCTOMYHMBOTO PAa3BUTHUSA
YeJI0BEYECTBa.
IToHATHE O HAYYHBIX
METOJIaX UCCIIEIOBAHNUS
BEILIECTB

bubnmoreka [{OK https://m.edsoo.ru/080fe1 0

95

Hayunble mpuHIUIIBL
OpraHu3anuu
XUMHUYECKOTO

bubmuoreka [{OK https://m.edsoo.ru/2e45a44f
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IIPOU3BO/ICTBA.
IIpomplIIEeHHBIE
CTIOCOOBI OTYYEHUS
BAKHEWIINX BEIIECTB

96

XUMHUUECKOE
3arpsi3sHEHUE
OKpYKalollen cpelibl U
€ro MocCJeJCTBUS

bubmuoreka I{OK https://m.edsoo.ru/9f11bf51

97

XUMHS U 3I0POBbE
YEJI0BEKA.
JlekapcTBeHHBIE
cpelcTBa

bubnmoreka [{OK https://m.edsoo.ru/a6552721

98

Xnmus iy, Posb
XHUMHUHU B 00eCIIeYeHNN
MHHUIIEBOU
0e30macHOCTH

bubnuoreka [{OK https://m.edsoo.ru/1{7b5bd2

99

KocMmernueckue u
napromMepHbIe
cpeacTBa. beitoBas
XUMHS

bubmuoreka I{OK https://m.edsoo.ru/da42d5a9

100

XUMUA B
CTPOUTENBCTBE U
CEJILCKOM XO3IUCTBE

bubmmoreka [{OK https://m.edsoo.ru/61e69003

101

KontponsHas pabora
1o reMe "Xumuueckoe
IIPOU3BOJICTBO"

102

Cucremarusaius u
0000111IeHE 3HAHUI 110
TEME

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus; yrnyonennoe obyuenne, 10 xknace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U. u
ap.; o penakmueit Jlyanna B.B. O0mecTBo ¢ orpaHU4eHHOM 0TBETCTBEHHOCTHIO «/IPODAY;
AxnmonepHoe obmectBo «M3naTenscTBo «IIpocBemieHuey

» Xumus; yrioyonenHoe odydenue, 11 kmace/ Epemun B.B., Ky3smenko H.E., Jlpo3moB A.A., u
ap.; o penakmueit Jlyanna B.B. O0mectBo ¢ orpaHu4eHHOM 0TBETCTBEHHOCTHIO «/IPODAY;
AxnmonepHoe obmectBo «M3narenscTBo «IIpocBerieHuey
Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos A.A., Jlyaun B.B.; nox pen. Jlynuna

B.B. YueOnuku 10 u 11 kmaccei(yriyOieHHBIN)

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

ABTOpBI

Epemun B.B., Ky3bmenko H.E., Tepenun B.U., JIpo3nos A.A., Jlyaun B.B.; nox pen. Jlynuna
B.B.

Jluaus YMK, cepus

Xumust. «MI'Y — mkone». (10-11) (YroyOnéHHbIit)

HUDPOBBIE OBPA3OBATEJIbBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. http://school-collection.edu.ru

2. https://resh.edu.ru

3. www.school-collection.edu.ru

4. https://educont.ru/

5. https://uchi.ru/
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