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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoMX OCHOBHbBIE 00pa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOAUMYIO JIISl afanTalui UX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM JKM3HHM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (YHKITUH:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOIIAS, KOoTopas IIpelyCMaTpUBAET OIIpe/ICIICHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI oO0ydwaroImuxcss B paMKax HTOrOBOHM arrecTanuu B (OpMe €IUHOro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

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

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax OTAENbHBIX Npoduiel, npeaycMaTpuBaeT  paclpeneieHue U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMeHH, peKOMEHIYEMOro ISl U3Y4eHUs
OTJICTHHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3y4YeHHs Yy4eOHOro Marepuana ¢
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e AT METOAMUYECKYID HHTEPIpETAlMIO LEeIedl M 3ajad M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKHU IJIAHUPYEMbIX Pe3yIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TIPEIMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYyYalolIerocss IO OCBOCHHIO COJEp’KaHUs
npeaMera.

I[To BceM Ha3BaHHBIM MO3MLMSAM B IpPOrpaMMe [0 XUMHUM IHPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBJISIIONICH cofep)kaHusl yueOHOro nmpeamera «XUMHUs» ocTaércs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cuctemMe Au(GepeHIIMPOBAHHOTO 00yUeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MpoQmiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MpOrpaMMbl CpPEeTHEro OOIIero 0O0pa30BaHUS HM3YYEHHE MpeaMeTa «XHUMHUS)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyla ¥  O00OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, WMEIOIIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIeHUU TOJIX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3alMd COAEpPX aHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakToIorHUecKOro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3y4deHHUS TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX NMPOTEKaHMs pPEaKIMi, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAacTBOPOB BeEIECTB. B Kypce opraHMueckod XHMHHM INpU PACCMOTPEHHH pPEaKLMOHHON
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHWE KYypCOB XUMHUH YIIyOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npeaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIAcCOB XHMHUKO-(DU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
00BN y/eIbHBIN Bec OyJeT UMEeTh OpraHuyeckas XUMus. B 3ToMm ciydae mpenocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JNKH, YTJIEBOJIbI, HYKJIECHHOBbIE KUCIOTHI U apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHay4HBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u uHbopMaTiKa» U «Pycckuil S3bIK U JUTEpATypa.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH SBisieTcs (OpPMHUPOBAaHME OCHOB HAayKHM XHMHUHU Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON JEATEIbHOCTH YEJIOBE€KAa W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (opmupoBaHUE MPEICTABICHUI: O MAaTEPUATHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npoOJeM 3KOJIOTMYECKOM, SHEpreTM4eckoil M MUIEeBO Oe30MacHOCTH, B PAa3BUTHUU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CPEAE;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUYECKOH COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IMPEACTaBICHUI O CTPOEHHMU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (QopmupoBaHue y O0O0yYarOmIMXCS OCO3HAHHOTO MOHMMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWUMHUU, A5l OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OIEHKH C TO3ULHMA 3KOJIOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BCIIIECTB;

yriyOJieHHe TPEACTABICHUH O HaydyHbIX METOAaX IT03HAHMs, HEOOXOAUMBIX IS
MpUOOpETEHUST YMEHUH OPHUEHTHUPOBATHCSI B MUPE BEUIECTB U OOBSICHEHUS XUMUYECKHUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MMOBCETHECBHOM KU3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiero oOpa3oBaHUsl MPU U3YYEHUHU IpeameTa «XUMHUsS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SBJICHUN MPUPOJBI, YBAXKCHHUS K
IpoIeCcCy TBOPYECTBA B 00JACTH TEOPETUYECCKMX M MPHUKJIATHBIX HMCCICIOBAHUN B
XUMHH, POPMHUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTUBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYECIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE  TIO3HABATCIBHBIX  WHTEPECOB, HHTCIUICKTYAJBHBIX W TBOPYECKHX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMo0Opa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCICITHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpOBaHHWE YMEHHI W HAaBBIKOB Pa3yMHOI'O NPUPOAOINOIb30BAHUS, PA3BUTHE
DKOJIOTHYECKOW  KYJIBTYphl,  NPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-IIOJIE3HOM
IKOJIOTHYECKOM JeSITETbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 4aca B Heziento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII U TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMUs aTOMHBIX OopOUTaiei, - u
n-cBsizu. OnuHapHas, ABOWMHAs M TpoitHas cBs3b. CrmocoObl pa3pbiBa cBsi3ed B MOJIEKYJIax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUE€HUE TEOPUU CTPOCHUSI OPTaHUYECKUX COCIUHEHUM.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTue o GyHKIIMOHATHLHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHUYecKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobenHoctn W Kjmaccu(uKanus — OpraHMdeckux  peakuumi.  OKHCIUTENTbHO-
BOCCTAHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBpAIllCeHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHUs], N30MEPHU3ALUH, JEerUIPUPOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas GpopmMyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYN alKeHOB, SP’-THOPHIM3aIMs aTOMHBIX opOuTaneif
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUHM IPUCOCAVHEHUS, 3aMEIICHUS B O-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMEpHU3auuu U OkucieHus. lIpaBwiio MapkoBHHKOBA.
KauecTBeHHble peakiyy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U TPUMEHEHHUE aJIKeHOB.



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

AnkuHbl. ['oMonOru4eckuil psii ankuHoB, obmas Gopmynna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakiMi Ha TPOilHYIO0 CBA3b. CrOCcOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3071a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSA3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa MiEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX MPEeBpallleHUl: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepedpa(l)), kauecTBeHHOE OOHAapY)XCHHE YyIriIepoja W BOJOPOJA B OPraHHYECKUX BEIIECTBaX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
@duznyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHbie CBsI3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakius Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJIOBEKa.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHkiarypa. PHU3WYECKHe CBOHCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

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

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl:  PEAKIUMU C YYaCTUEM CIHUPTOBBIX UM  aNbJErHMJAHONW TpYII, CHOUPTOBOE H
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxaeHue B mpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: THAPOIN3, TTOTydeHHe 3PUpoB 1eTt0n03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3MyYHBIX CIMPTOB B BOJAE, B3aMMOJEHWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHUE 3TUIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmas ¢opmyna, u3omMepus, HOMEHKIAaTypa U (pusmdeckue CBONCTBA. XMMHYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MolleKysie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
HENTUIOB.

benku kak mnpuponHsle monuMepbl. [lepBuuHasi, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIe, IeHATypalusl OEKOB MpPU HarpeBaHWH, LIBETHBIE PEaKLUU Ha OEJIKH, peleHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmacchl (TToNIMATHUIIEH, MOJIUIIPOITUIIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METO/Ibl M3YYEHUs BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIICHHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasipHOd popMyiIbl OPraHUYECKOro COSTUHEHUS [0 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MIPOIYKTOB pEaKIIUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (popMyIibl
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanust MexXnpeaMETHBIX CBSI3€H MPU U3YYEHUM opraHuveckord xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CHUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: moyne3Hble UCKOMaeMbIe, TOTLIHBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHNYECKAA XUMMUA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYEeCKUH 31eMeHT. M3otonsl. CTpoeHHe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opOutanu. Knaccupukanus XMMHYECKHX SJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(HUIypalMd aTOMOB BIIEMEHTOB
MEPBOro—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, DIIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepnonnueckuit 3akoH u llepuoguyeckas cucrema XUMHYeCKuX diaeMeHToB [I.H.
MengeneeBa. CBA3b NEpPUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyNIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.J1. Menzaeneesa.

XuMHU4decKasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
Mexannu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
U JMHA CBA3H. [1opHOCTD, HANIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOU CBsA3H. KpaTHbIe
cBsa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOICUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucteMax. MctuHHble pacTBOphI. [IpeacraBieHne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKHUX BEIIeCTB. |pHBHAIIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPIUU IMPU XUMHUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u HeoOpaTHUMble peakuud. XuUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHMTpalibHas!, 1elo4yHas. BogopoaHsbli
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHS W BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCUIa BOJOPOJAa B TPHUCYTCTBUU KaTalu3aTopa, MOJEIH KPUCTALIMYECKHX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOpOBl. BakHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOr€HOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
OusnuecKkue M XUMHUYECKHME CBOWCTBA M MNPHUMEHEHHE KHuciopoga M o30Ha. OKcuasl u
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOXydeHHs, (pU3MUecKrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl ModydyeHUs, (U3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSAUHEHHI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyeckoit cucreMe XuMUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XMMHUYECKUE CBOICTBa, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AJNIOMHHHHR: TIONy4YeHUE, (U3NYECKHe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(pOTepHbIE CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMS,
THJIPOKCOKOMITIIEKCHI aTFOMUHHUSL.

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

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa M ero coetuHeHu. OKCHIIBI M THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u aUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

®usznueckue MW XHMMHYECKHE CBOMCTBA MapraHiia M €ro COeIMHEHHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBOMCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenre u npuMeHeHue xeje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y TUAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMU «MeTaibl M CIUIaBbl», B3aUMOJEHCTBHE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbliineHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuiia uCMonb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

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

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PAcCTBOpPE, JOJM BBIXOJa TMPOJAYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTJAEIBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUP, aTOM, d3JEKTPOH, IPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, DJKocucTrema, Ouocdepa, MeTaboJuM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

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

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JHMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYMe MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTb M  CIOCOOHOCTh  OOYyYaromuxcs
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH.[CCTBG npaBujiaMM W HOpMaMu MOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE PE3yNbTAThl OCBOCHUS INpenMeTa «XHUMHUS» OTPAXKAIOT CHOPMHUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHMsI O0YYAIOLMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MNpEaACTaBJICHHUA O COLNUMAIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘IC6HI>IX W ITO3HABATCJIbHBIX 3a41a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOIICHHUA K HCTOPUYCCKOMY M HAy4YHOMY HAaACJIICIAUIO OTE€YECTBEHHOM
XHAMUH,

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOIMOTJIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyda y‘-IéHI)IX H IMMPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OLICHUMBATb CHUTyallMd, CBA3aHHBIC C XHMHUUCCKHMHU ABJIICHHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOHUX TOBapHHIGfI (¢ HO3PIIII/II>1
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCJ'IeI[CTBI/Iﬁ IMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

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

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATh HEOJATONMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEITPUHUMAESMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIBHON MPAKTHKE, CMTIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH ISl COBPEMEHHOW IMBHIHM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
obecreueHnn yCIOBUN YCTICITHOTO TPY/Ja U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIET0 MHUpa M MPOHCXOIIIIUX B HEM H3MCHEHHIA,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XMMUYECKHE 3HAHUS ISl PEHICHUS Tpo0ieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM Tpylda B pa3iIWyHbIX cdepax mpoecCHOHATBHON
JESTSIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble i1 (OPMUPOBAHUS MHPOBO33PEHHS OOYUAIOIIUXCS MEXAUCHUTUTMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGHI/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIb3YEMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepm{, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMa, HAY4YHbIH (aKT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEHUCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTHBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aromnXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MMO3HaBaTCJIbHBIMHW, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMHA JlGﬁCTBI/ISIMH.

ITo3HaBaTenbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENILHO (DOPMYJTMPOBAaThE M aKTyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEICNATh LENH NeATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPHUH WX JTOCTHIKEHUS,
COOTHOCHUTH PE3yIbTAThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HAHUH HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU OOHATUH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHSTHS JIJIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUU BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, POPMYIHUPOBATH
BBIBOJIBI U 3aKIIOUCHUS;

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJUYCCKHE (3HaKOBI)Ie)
MOJIeIIH, TTPeoOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJICMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakIuu — TpU pPELHICHUH Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIEC MPEICTaBICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO COPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOI0/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O000OUICHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBAaTeIbCKOW M MPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAaX HHGMopManuu (HAYYHO-TIOMYJSpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble Tmocodus, pecypcbl HMHTepHera),
AHATIM3UPOBATh HWHMOPMAIIMIO PA3IMYHBIX BUIAOB W (HOPM TIPEICTABIICHUS, KPUTUICCKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jNMyHbIE METOAbI MpPU IOHCKE U OTOOpe
uHpopmaIuu, He0OXO0AMMOM ISl BBIMIOJTHEHHUS YYEOHBIX 3a71a4 ONPEACIEHHOTO TUTIA;

PHOOPETaTh OMBIT MCIOJIB30BaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJUIBL, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIM S3bIK B KAueCTBE CPEICTBA MNpHU paboTe C XUMHUYECKOH
uH(popMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPHI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBHUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOH TeMbI B X0 TUAIOTA /AN TUCKYCCHH,
BBICKA3bIBATh UieH, OPMYIHUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITTOJHEHUS
MPeTIOKEHHON 3a1a9H;

BBICTYNIaTh C MpE3EHTAIell Pe3yabTaToB MO3HABATENBHON ACSITENFHOCTH, MOTYYEHHBIX
CaMOCTOATCIIBHO HWJIM COBMECTHO CO CBEPCTHUKaMU IIPU  BBIIIOJIHCHUHU XHUMHYECKOT'O
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y9eOHOTO TMPOeKTa, W (POPMYITHPOBATH BBIBOIBLI MO pPE3yIbTaTaM MPOBEASHHBIX
WCCIICIOBAaHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKIeHUS U OOMEHA MHCHHSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENILHO TIIAaHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO JICATEIHHOCTb,
ompezenss e€ UeNu U 3aJa4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TIPU BHIMIOJHEHHH YUEOHBIX M MCCIIEOBATEIBCKUX 3a7ad,
BBIOMpATh Hanbosiee F((HEKTUBHBIN CIIOCOO UX PEIICHUS C YIETOM TOJYICHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;



OCYLIECTBIIATh CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

HPEAMETHBLIE PE3YJIbTATDBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOTPaMMbI IO XMMUU Ha yriyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpenMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CIHOCOOBI JIEHCTBUM IO OCBOEHUIO, MHTEPIpPETAlUH U
IpeoOpa30BaHUI0 3HAHUM, BUJbI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHMSI U IPUMEHEHMIO
3HaHUH B Pa3lMYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B PEaJbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XuUMHEH. B mporpamme 1no XWMHMM IpeIMETHbIE pPE3YyJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHus.

10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUsD OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYEHMH OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HAyK U €€ POoJIM B 00€CIIeUeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M THUIIEBON O€301acCHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3JaHHM HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHHUKOB HHEPrUH, B OOECIEUYECHUU
paloHaIBHOTO MPUPOIONONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOILIEH KYyIbTYpbI
YyeJIOBEKa, a TaKK€ ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYACT: OCHOBOMOJArarouIue
HOHATHS — XUMHYECKHI JJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aToMma, TMOpUAM3AlUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATENbHOCTb, CTEINEHb OKUCIICHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0OO0BEM, YIJIEPOIHBIM CKEIeT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W TMPOCTPAHCTBEHHAas (reoMeTphyYecKasi, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHUS] M TPEBPAIEHUS DSHEPTUM TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHMX SIBIIGHUM; MPEICTaBIECHUA O MEXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHHWs, O B3aMMHOM BIIMSSHHM aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi 3 dekTr, opueHTanTsl | u |l poma); dakrtonorudeckrne cBeneHUss 0 CBOHCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCTIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTUYECKOW JIEATETbHOCTH YeJIOBeKa, OONMX HAyYHBIX MPUHIHMAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpe MPOU3BOACTBA METaHOJIa, TEPEePadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepHbIC MPU3HAKU TOHATUN, YCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHATHUS MIPU ONMMCAHUHU COCTAaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHU:

UCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX M CKEIIETHBIX ) (POPMYIT OpraHUYECKHIX BEIIECTB;



COCTaBJISITh ypaBHEHUS XUMHUYECKUX pEaKkUMid UM  pacKpbplBaTb HX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUH  IOCPEJACTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca JTHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTaBIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U WJUIIOCTpAlUM  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHAIJICKHOCTh U3YUYCHHBIX OPraHUYEeCKUX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KIIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUs 1Mo cucreMarndeckord HoMmeHkiarype (IUPAC) u npuBonuTh TpuBHAIbHBIE HAa3BaHUS
JUIS  OTACTBHBIX MPEJICTABUTENEH OpraHMYECKUX BEIIECTB (ITHUJICH, AaleTWIECH, TOJYOJI,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHCJIOTa, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIMIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUA XUMHUYECKOW CBSI3M B OPraHUYECKHX
COeMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemiecTB A. M. bytnepoBa st 00bsCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3IUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENECH pPa3NIUYHbBIX KJIACCOB OPTaHUYECKUX BEIECTB!
QJIIKaHOB, LMKIIOAIKAHOB, AJIKCHOB, AJKAJMEHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WITIOCTPUPOBaTh TEHETUYECKYI0 CBS3b MEXJAYy HHMHU YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COSAMHEHUH OT KPAaTHOCTH W THUIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTIJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BIAJIEHUs] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeEToJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH OTH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHSI MPHUMEHSATh OCHOBHBIC  OMNEpPAllMM  MBICIUTEILHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0OIEHHe, CHUCTeMaTH3alluio, BbISBICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — 7151 U3Y4YEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIISITh B3aHMOCBSI3b XUMUYECKHAX 3HAHUHN C MTOHSATHIMH U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il 0Oojiee OCO3HAHHOTO
MOHUMAaHMS CYIIHOCTH MaTepHajJbHOTO €IMHCTBA MHpA, UCIOJIb30BATH CHUCTEMHbBIE 3HAHUS I10
OpPraHMYeCcKON XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPOJY;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOJIUTH PACUYETHI IO XUMHUYECKHM (opmymam U
YPaBHEHHUSIM XUMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJHMYECTBEHHOH CTOPOHBIL:



pacuéThl 0 HAXOXKJICHUI0O XMMHUYECKON (HOpMyIbl BElIeCTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;
c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTHYECKON Oe30MacHOCTH IOCIEACTBUS OBITOBOM W IMPOU3BOJICTBEHHOM MAESITEILHOCTU
YeJloBeKa, CBSI3aHHOM C MepepabOTKOW BEIIEeCTB, HCIONb30BaTh IMOJNYYCHHbIC 3HAHUS IS
MPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUCIH;
c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XMUMUYECKUN
9KCIIEPUMEHT (ITOJIyYeHUE U U3yUeHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIC pPEaKuu
VIJIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJEpKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pellleHue HSKCIEPUMEHTANbHBIX 3aJad [0 PACIIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOmo/ieHreM TpaBuwil  Oe30macHOro  oOpamieHWss ¢ BEHIeCTBaMH U JIAOOPAaTOPHBIM
o0opyznoBanueM, (QOpMyIUPOBATh LENb HCCIEIOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;
c(OpMHUPOBAHHOCTh YMEHUI:

coOnrofaTh IMpaBUila AKOJIOTMYECKU II€JIeCO00pa3HOro MOBENEHUS B OBITY M TPYJOBOU
NESTENIbHOCTH B IIENIAX COXPAaHEHUS CBOErO 37I0POBbS, OKPYXAloIled MPHUPOAHON cpeabl u
JOCTHXKEHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIENIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKHUX  BEHIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYHIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallil B pa3IMYHBIX MCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W Jpyrue), KPUTHUECKH aHAIM3HUPOBATh XHUMHUYECKYIO
uH(popMallrio, repepadaTpiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3a/1a4uen.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HAaBa€MOCTHU SIBJICHUI NPUPOJbI, O MECTE€ U 3HAYEHUM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIEYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEM 3KOJIOTHUECKOM,
DHEPreTHUECKOM U THIIEeBOM O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/aHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U O0IIEeH KYIbTYphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON CpeIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOINe
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, MEKTPOHHAsI 0007I04YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHIIATEIHHOCTh, CTENEHBb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpUCTAJIJIMYECKasl peléTka, XUMHUYEcKas peakiusi, pacTBOpP, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAsT ~ AMCCOIMAINS, CTENeHb JIMCCOLMALlM, BOJOPOIHBIA  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XMMUUECKON peakiii, CKOPOCTh XMMUYECKOH
peakiuy, XUMHUYECKOE paBHOBECHE, TEOPUUM U 3aKOHBI (TEOPHsI DIIEKTPOJIUTUYECKOU
nyccouuranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,



3aKOH COXPAaHEHUs W MPEBPAICHUS SHEPTUU MPU XUMHUUECKUX PEaKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUU SI3bIK XUMHH,
MHPOBO33PECHUECKHE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHHUS NPUYMHHOCTH U CHCTEMHOCTH
XMMHYECKHUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJIIPHOM W  HAJAMOJIEKYJSPHOM YpPOBHSIX; TIPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHUsA, O XHUMHYECKOM pPABHOBECHMH, PACTBOPax MW  JUCHEPCHBIX  CHUCTEMAX;
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJIYyYEeHUHU U OE30IMaCHOM HMCIOJIb30BaHUHN
BOKHEUIIINX HEOPTraHWYECKUX BEIIECTB B OBITY W MPAKTHYECKOW JESITCIBHOCTH YEJIOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATh XapaKTePHbIC MPU3HAKN TOHATUN, YCTAHABIIUBATh
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS IMPHU ONMCAHUM HEOPraHUYECKUX
BEIIIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIICHUS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX PEaKIHi, CHUCTEeMAaTHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbBIE HAa3BAHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKIX
AJIEMEHTOB B COCIMHEHHSX, BHUJlI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBONCTB BEIIECTB OT BHJA
XUMUYECKOW CBSI3M W TUIA KPUCTAUTMYECKOW PEIETKH, OOMEHHBIM M JIOHOPHO-aKIICITOPHBII
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOM CBSI3H;

c(OPMUPOBAHHOCTh YMCHHH: KIACCH(PUIIMPOBATh: HEOPTraHWYECKHE BEIIECTBA IO HX
COCTaBy, XMMHYECKHE PEAKIMHU MO Pa3JuyHbIM IpPHU3HAaKaM (YHCIy U COCTaBy pearupyroliux
BEIIECTB, TEIJIOBOMY JS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KarTajlu3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS W
KPUTEPUU JJI KIacCU(PUKAIINKI U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIUH;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTepPU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IEepBOro—4eTBéproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MeneneeBa, UCTIONB3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY», «IHEPIETUUECKHE MOTyPOBHU,
«S-, p-, d-aromHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHX DJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM u rpynmnam Ilepuoguueckoii cucremst [[. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu3oBaTh (OMUCHIBATH) OOIIKME XUMHYECKHE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHWE T'€HETUUYECKOW CBSI3U
MEXIy HEOPTraHUYECKMMU BEILIECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYINTHOCTh: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIHii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHca 3THX PEAKIU; peaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAlIEHHBIX HOHHBIX YpaBHEHWH; peakiuit
TUAPOIIN3a; PEaKIUil KOMILUIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMUHHS);



C(OPMHPOBAHHOCTE YMEHUSI OOBACHATH 3aKOHOMEPHOCTU MPOTEKAHUS XHMHUYECKHX
peakuuii ¢ y4y€TOM HX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEHICHUs
XMMHUYECKOI'0 paBHOBECHUS 0] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle lllartense);

c(OPMHUPOBAHHOCTb YMEHUS XapaKTeprU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
NPOMBIIIICHHOTO TOJMYYeHHUsS CEPHOM KHCJIOTHl, aMMHaKa, OOIIMe Hay4yHbIE MPUHIHUIIBI
XUMHYECKMX IPOU3BOJCTB; IE€JIE€CO00Pa3HOCTh INPHUMEHEHUS HEOPraHWYECKUX BEILECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOAAaX HAyYHOI'O IIO3HAHUS SIBJICHUMN
OpUpoasl  — HaONIOJCHHWE, W3MEpPEHHE, MOJCIUPOBAHUE, HKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN), MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUs NPHUMEHSATh 3TH 3HAHHUSA TPU
9KCHEPUMEHTAJIbHOM HCCICIOBAaHUM BELIECTB M JJIA OOBSACHEHHUS XUMMUYECKUX SIBJICHHH,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIIbHOCTH YEI0BEKa U B TOBCEHEBHOM KU3HU;

c(OPMHUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XHMUYECKUX 3HAHUH C MOHATUSMHU U
NPEICTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB il 0Oojiee OCO3HAHHOTO
HNOHUMAaHMs MaTepUaAIbLHOIO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIb30BaHUEM MOHATUH «MaccoBast
JI0JIs1 BEIIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHIIEHTpAIMs»; Macchl BellecTBa Uiu 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00BEMY OAHOIO U3 YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peakluu; 3Ha4YeHNs1 BOJOPOJHOIO M0Ka3aTessi pacTBOPOB KHCIOT
U ILenoYell ¢ M3BECTHOM CTENEeHbI0 JUCCOLMALMU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOJYKTa peaKkluy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccoBOM J10JIe pacTBOPEHHOrO BEILIECTBA WJIM JaHO B H30BITKE (MMEET NpPUMECH); J10JIU
BBIX0/JIa MMPOYKTA PEAKLNU; O0bEMHBIX OTHOIIEHUH ra3oB;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUH
AKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIUIbIO UHIUKATOPOB,
U3y4eHHE BIUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM peakiuu, pelieHne
HKCIEPUMEHTANbHBIX 3a/1a4 1o TemaM «Metamibl» U «Hemeramibl») ¢ coOMOAEHUEM MpaBHIl
Oe3omacHOro oOpalleHus C BellecTBaMM U J1ab0paTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBAThH
LeNb HWCCIENOBaHUsS, MPEACTaBIATh B pPAa3NIUYHOW (opme pe3yapTaThl AKCIEPUMEHTA,
aHaAJM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAATh MPaBUia MOJb30BaHUS XUMUYECKON MOCYION U
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, SKOJOIMUYECKH IIeJIecO00pa3HOro
NOBEJCHUS B OBITY M TPYIAOBOH JEATENBHOCTH B LEISIX COXPAaHEHHUS CBOETO 30pPOBbS,
OKpYXarolled MNPUPOAHON Cpelsl U JAOCTHKEHHA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABaTh
OMACHOCTh TOKCHYECKOTO AEMCTBMSI HA >KUBBIE OPraHU3Mbl OMPEIENIEHHBIX HEOPraHMUYECKHUX
BEIIIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBICHHBI TMMOMCK XMMHUYECKOH
UHPOpPMALUK B PA3IMYHBIX UCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
mMaccoBoi HMH(poOpManuu, MHTepHET W Jpyrue), KPUTHYECKH AaHAJIM3HUPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HUCI0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJa4eit.
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https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabsnsie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI padoThbI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepronndecknii https://infourok.ru/videouroki
11 3aKkoH U Ilepuonnueckas cucrema 9
' XUMHYECKHX 31eMeHTOB /1. H.
MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 https://infourok.ru/videouroki
' BEILECTB
13 XHMUUECKHE PeaKIlHH 19 1 3 https://infourok.ru/videouroki
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
21 HeMeTamis: 31 1 3 https://infourok.ru/videouroki
29 MeTamib 23 1 2 https://infourok.ru/videouroki
Wroro no pazueny 54
Pa3nen 3. XumMus u ;Ku3Hb
M . X . . .
3.1 CTOAPL TIOSHAHILL B XUMIH. AHMIA 9 https://infourok.ru/videouroki
1 )XU3Hb
Hroro no pazgeny 9
OBLLEE KOJIMYECTBO YACOB I10 |
- 102 4 8

I[TPOIT'PAMME



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTeJibHbIE

pecypchbl

[Ipenmer u 3HaueHNE
OPraHU4YeCKON XUMHH,
MIPEICTABICHHE O MHOTO0Opa3uu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOEHHUE aToMa
yriaepojaa (OCHOBHOE U
BO30Y)XIEHHOE COCTOSTHHS).
BanenTHbIe BO3MOXKHOCTH aTOMa
yriaepojaa

XuMuYeckasi CBSI3b B OpraHUYECKHX
coequHEeHUsIX. MexaHu3Mbl
00pa3oBaHus KOBAJIEHTHOU CBSI3H,
CIocoObI pa3phIBa CBA3EH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Bunel nzomepun: crpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE
3 PEeKTH B MOJIEKYIaX
OpPraHMYECKUX COEAUHEHUN

1.09.2023

1.09.2023

4.09.2023

8.09.2023

8.09.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

[IpencraBienue o knaccupuxanu
U CHCTeMaTH4ecKass HOMEHKJIaTypa
(IUPAC) opraHn4eckux BeIIECTB

11.09.2023

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

Knaccudukanus peakuuii B
OPraHUYEeCcKOi XUMHU

15.09.2023

https://infourok.ru/videouroki

10

Cucremarusanus U 00001eHre
3HAaHUH 110 TEME

AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obmas popmyiia, HOMEHKIATYpa U
HU30MEpHs, HICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

dusznyeckre 1 XUMHUUYECKHUE
CBOMCTBA aJIKAHOB

15.09.2023

18.09.2023

22.09.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

11

Haxoxaenne ajkaHoB B Ipupoie.
CniocoOblI oy4eHus u
MIPUMEHEHUE aJIKAHOB

22.09.2023

https://infourok.ru/videouroki

12

[uxnoankansl: o6mas Gopmyna,
HOMCHKIJIaTypa U U30MCpPUs,
0COOEHHOCTH CTPOEHHUS U
XUMHUYECKHX CBOHCTB, CIOCOOBI
HOJY4YEHUs U IPUMEHEHHE

25.09.2023

https://infourok.ru/videouroki

13

14

Pemenune pacu€THbix 3a/1a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHMYECKOTO
BEII[SCTBA [0 MACCOBBIM JIOJISIM
aTOMOB DJIEMCHTOB, BXO/ISAIINX B
ero cocraB. CucreMaru3anus 1
000011IeHNE 3HAHUH 10 TEME

AJIKEHBI: TOMOJIOTHYECKHUH psif,
oOmas popmysa, HOMEHKIATypa,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE

29.09.2023

29.09.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

cTpoeHue Monekya. CTpyKTypHas U
LIUC-TPAHC-U30MEPHUs AIKEHOB

15

16

17

DuU3NYECKUE U XUMUYECKUE
CBOMCTBa ankeHoB. [IpaBuio
MapkOoBHHMKOBa

CniocoOblI noy4eHus u
IIPUMEHEHHUE aJIKEHOB
[IpakTuueckas pabora Ne 1 mo teme

"IlonyuyeHue 3TUIEHA U U3yUEHUE
€ro cBOMcTB"

2.10.2023

6.10.2023

6.10.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

18

Pemenne pac4€THbIX 3314 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

9.10.2023

https://infourok.ru/videouroki

19

AJKaueHbl: CONMPsHKEHHBIE,
U30JIMPOBaHHEBIE,
KyMyJupoBaHHble. OcOO€HHOCTH
3JIEKTPOHHOTO CTPOEHUS

13.10.2023

https://infourok.ru/videouroki

20

21

XUMHUYECKUE CBOMCTBA
CONPSIKEHHBIX TUEHOB

CriocoObI nostyueHust u
NpPUMEHEHHE alTKaIMeHOB

13.10.2023

16.10.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki

22

AJKUHBI: TOMOJIOTHYECKHH psi,
oOmrast popmyna, HOMEHKIIATYpA,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBOMCTBA

20.10.2023

https://infourok.ru/videouroki

23

XUMHYECKHE CBOMCTBA aJIKUHOB

20.10.2023

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

24

KauecTtBeHHbIE peakuyu Ha
TPOMHYIO CBSI3b

23.10.2023

https://infourok.ru/videouroki

25

26

CriocoObI nostyueHust u
NPUMCHEHHE AJTKHHOB

Pemenue 3amau: pacuérel 1o
YPaBHEHUIO XUMUYECKON PEeaKIu

27.10.2023

27.10.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki

27

Cucremarusanusg U 00001IeHne
3HAHUHU I10 TEME

6.11.2023

https://infourok.ru/videouroki

28

ApeHBI: TOMOJIOTHYECKUH Psif,
obmras popmyia, HOMEHKIATYpa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJ OeH301a U
TOJIyOJ1a, UX (PU3MIEeCKUe CBOWCTBA

10.11.2023

https://infourok.ru/videouroki

29

30

31

XUMUYECKUE CBOMCTBA apEHOB:
pEAKINH 3aMEICHUS
XUMHYECKUE CBOWCTBA apEHOB:
peaklMy MPUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OCH30J1a
OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIA

10.11.2023

13.11.2023

17.11.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

32

Pemenune pacu€THbix 3a1a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHON
(bOopMyJITBI OPraHUMYECKOTO
BEILIECTBA

17.11.2023

https://infourok.ru/videouroki

33

34

CrniocoOslI nostydeHus u
pUMEHEHHE apeHOB
I'eneTnueckas cBsi3b MEXKIY
Pa3IMYHBIMH KJIACCAMU

20.11.2023

24.11.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

YTJIEBOAOPOIOB

35

36

37

PacuéTel o ypaBHEHUSIM
XUMHUYECKUX PEaKIUM.
Cucremaru3ainus 1 00001IeHne
3HAHUM I10 TEME

[Ipuponansrii ra3. [lonytHbie
He(TSHBIC Ta3bl

KameHnHbli1 yroiaps ¥ IpOayKThl €T0
nepepaboTKu

24.11.2023

27.11.2023

1.12.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

38

Hed b 1 criocoOb! €€ mepepaboTKH.

[Ipumenenne npoyKTOB
nepepaboTku HePTH

1.12.2023

https://infourok.ru/videouroki

39

40

41

42

I'eneTnyeckas cBs3b MCKIAY
Pa3IMYHbIMH KJ1aCCaMH
YrJI€BOAOPOaA0B

I'amor CHOITPONU3BOJHBIC
YrJII€BOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIIUU 3aMCIICHUSA
rajJorcHa

JlelicTBue mien04YeH Ha
rajoreHIpoU3BOAHbIE.
BiaumoneiictBue
JHUTAIOTCHAIKAHOB C MarHUEM U
IMHKOM

Cucremaru3zaius u o0o0meHue
3HaHUU 110 pa3jeny
"Vranesonopoast"

4.12.2023

8.12.2023

8.12.2023

11.12.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

43

KoHnTtponbHas pabota 1mo Teme

15.12.2023

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

"VrineBonopoasr"

44

[penenbHbIe OAHOATOMHBIC
CIIMPTHI: TOMOJIOTHYECKUU pAan,
obmras popmyna, CTpoeHUE
MOJICKYJI, U30MEpPHH,
HOMEHKJIaTypa, Kiaccudukanms,
busnueckue cBoicTBa

15.1.2.2023

https://infourok.ru/videouroki

45

46

47

48

49

XUMHYECKHE CBOUCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl nostyyeHust u
IPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

[TpocTeie a3¢upbl: HOMEHKIATypa U
U30MepHUst, 0COOCHHOCTH
bU3NYECKUX U XUMHUECKUX
CBOMCTB

MHOroaToOMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TIMLIEPHH, UX
bu3nueckrue 1 XUMHUYECKHE
CBOMCTBA

CrniocoOslI nosydeHus u

MMPUMCHCHHUC MHOT'OAaTOMHBIX
CIIMPTOB

18.12.2023

22.12.2023

22.12.2023

25.12.2023

29.12.2023

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

50

DeHOII: CTPOEHUE MOJIEKYJIBI,
¢buznyeckue cBONCTRA.
ToxcuuHOCTH (heHoa

29.12.2023

https://infourok.ru/videouroki

51

XuMuyeckue cBoiicTBa (heHoa

12.01.2024

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

52

CriocoObI nostyueHust u
npuMeHeHue GeHosa

12.01.2024

https://infourok.ru/videouroki

53

[IpaxTuueckas padora Ne 2.
Pewenne skciepuMeHTAIBHBIX
3az1a4 no teme "CrnupTsl U
denomnsr"

15.01.2024

https://infourok.ru/videouroki

54

55

56

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

AJbJIETH/IBI B KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHHUIIBHOM TPYIIIIH;
TOMOJIOTHYECKHUE PSIIbI, 00IIast
dbopmyia, u30Mepus 1
HOMCHKJIaTypa

AJBJIETU/IBI U KETOHBI: (PHU3UUCCKUE
CBOWCTBA; PEAKIMH MTPUCOCTUHCHUS

19.01.2024

19.01.24

22.01.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

57

Peaxuuu okucieHus u
KaueCTBEHHbIC PEaKLIUU
aIbIETHI0B U KETOHOB

26.01.24

https://infourok.ru/videouroki

58

59

60

CriocoObl ToTy4YeHus aabAeTUI0OB U
KETOHOB

OHOOCHOBHBIE MTpEEIIbHBIE
KapOOHOBBIE KUCIIOTHI,
OCOOEHHOCTH CTPOECHHMSI UX
MOJIEKYII

W3omepus 1 HOMEHKIaTypa

KapOOHOBBIX KUCIIOT, HX
busnyeckue cBoiicTBa

26.01.24

29.01.24

2.02.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

61

XUMHYECKUE CBOUCTBA
MpEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

2.02.24

https://infourok.ru/videouroki

62

Oco0eHHOCTH CBOICTB MypaBbUHON
KHCIOTEL. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

5.02.24

https://infourok.ru/videouroki

63

OCoOEHHOCTH CBOMCTB:
HETPEACIIbHBIX U apOMaTHYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT

9.02.24

https://infourok.ru/videouroki

64

65

[TonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

Crioco0bI nostyyeHust u
NpUMEHEHHE KapOOHOBBIX KHUCIIOT

9.02.24

12.02.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

66

CrnoxHbIe 3()UPHI: TOMOJIOTHYECKUN
psa, obmias popmyna, U3oOMepus U
HOMEHKJIaTypa

16.02.24

https://infourok.ru/videouroki

67

68

69

duznyeckre 1 XUMHUYECKHE
cBoiicTBa 3(hupoB

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU PEaKLUH,
Ha ONpEIETICHUE MOJIEKYJIIPHOMN
(bopMyITBI OPTaHUYECKOTO
BEIIleCTBa

[IpaxkTuueckas padora Ne 3.
Pemienune sxcriepuMeHTaTbHBIX

16.02.24

19.02.24

26.02.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

3agad 1o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuph!"”

70

71

72

73

74

XKupsr: crpoenue, puznveckue u
XUMUYECKHUE CBOUCTBA (TUAPOIU3)

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIepXkKaIINX OCTaTKH
HEIpPEAENIbHBIX )KUPHBIX KUCIOT.
JKups! B ipupone

Mpbu1a Kak cOJIM BBICILIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE
nercreue. [lonarue o
CUHTETUYECKUX MOIOLIUX
cpeactax (CMC)
I'eneTnueckas cBs3b
YIJIEBOIOPOAOB U
KHCIIOPOJICOAEPKALUX
OpPraHMYECKHX BEILECTB
Pacuérsl o ypaBHEHUSAM
XUMHUYECKHUX PEAKIIUH

1.03.24

1.03.24

4.03.24

11.03.24

15.03.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

75

76

77

Cucremarusanus 1 00001eHne
3HAHUH 110 TeME

OO01mas xapakTepuCcTHKa YTIIEBOIOB
U KJaccu(uKaIus yrieBooB
(MOHO-, JTH- ¥ TIOJTMCAXaPH/IbI)
Momnocaxapupl: pu3nuecKue
CBOICTBA U HAXOXJICHHUE B IPUPOJIC

15.03.24

18.03.24

22.03.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

78

[IpuMeHeHne TIII0KO3bI, €€
3HAYCHUC B ) KU3HECACATCIIbHOCTH

22.03.24

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

opranusma

79

80

81

Jucaxapunapl: caxaposa, MaJIbT03a
1 nakto3a. Haxoxaenue B npupoae
U IPUMCHCHUC TUCAXapUua0B

[Tonucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJ, pU3NYECKUe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHUE

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

1.04.24

5.04.24

5.04.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

82

Pemenne pacdeTHsIX 3a1a4 Ha
OIIPEECIICHUE TOJIHA BBIXOAA
IIPOAYKTA PEAKLUU OT
TEOPETUYECKH BO3MOXKHOTO

8.04.24

https://infourok.ru/videouroki

83

84

85

86

Cucremarusanus 1 00001eHne
3HaHUH 10 pa3zeny

KonrponbHas pabora no reme
"Kucnopoacoaepxaniue
OpraHUYecKHue coequHeHns"
AMUHBL: KTaccUpUKaIHs, CTPOSHUE
MoJieKy1, o0mias popmyina,
M30MEPHUsI, HOMEHKIJIATypa U
¢du3nueckre CBOUCTBA

XUMHYECKHE CBOMCTBA
anmudaTUuecKuXx aMHHOB

12.04.24

12.04.24

15.04.24

19.04.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

87

AHUWJINH: CTPOCHUE aHUIINHA,
0COOEHHOCTH XUMHUYECKUX CBOHCTB
aHMIIMHA

19.04.24

https://infourok.ru/videouroki
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88

CriocoObI nostyueHust u
HpUMEHEeHHEe anu(aTHIeCKUX
aMHUHOB

22.04.24

https://infourok.ru/videouroki

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
u30Mepusi, (PU3NYecKre CBOMCTRA.
OTI[CHBHBIG MMpeACTAaBUTCIIN O-
AMHHOKHUCIIOT

26.04.24

https://infourok.ru/videouroki

90

XHUMHUYECKHE CBOICTBA
AMHHOKHCIIOT, UX OMOJIOTHYECKOE
3HaYeHHEe aMUHOKHUCIOT. CUHTE3 U
THIPOIIU3 TICTITHIOB

26.04.24

https://infourok.ru/videouroki

91

92

93

94

95

96

benku kak mpupoHBIE TOIUMEPHI;
CTPYKTYpPHI O€JIKOB

XUMHAYECKHUE CBOUCTBA OEIIKOB

A3zoTcoaepikaiue
reTepOLMKINYECKHE COSTUHEHNUS.
HyxiienHOBBIE KHCITOTBI: COCTAB,
CTpOEeHHE U OMoJIoruvecKas poJib

[TpakTuyeckas padora Ne 4.
Pemenue skciepuMeHTalIbHBIX
3a/1a4 1o Teme "A3oTcoaepKkaiiue
OpraHUYEeCKHUE COeqNHEHNS"

[IpakTuueckas padora Ne 5.
Pemienne skcnepuMeHTAbHBIX
3aj1a4 o teme "Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUM"

KonTtponbHas pabora o Teme
"A3oTcoaeprKaliye opraHun4ecKue

29.04.24

6.05.24

10.05.24

10.05.24

13.05.24

17.05.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

coenuueHus"

97

OCHOBHBIC TTIOHATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHHUI M METOAbI UX CHHTE3a
—II0IUMEpHU3aLus U
MOJIMKOHICHCAITH

17.05.24

https://infourok.ru/videouroki

98

99

IImacTtmaccel. YTunuzanusa u
nepepadoTKa MIacTUKa

DacToMepbl: HaTypaJIbHbIN
CUHTETHUYECKUE KayuyKu. Pe3una

20.05.24

24.05.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

100

BomnokHa: HaTypasbHBIE,
HCKYCCTBCHHBIC, CHHTCTUYCCKHC.
[Tonmeps! ciennanbHOTO
Ha3HA4YEHUs

24.05.24

https://infourok.ru/videouroki

101

[IpakTuueckas pabora Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
3a7a4 o teMe "Pacrio3naBanne
IUIACTMAacC 1 BOJOKOH"

https://infourok.ru/videouroki

102

O000111eHNEe U CUCTEMATU3ALIS
M3YYEHHOTO MaTepHasa 1o TemMe
"BBICOKOMOJIEK YIS PHbBIE
coenqnueHusa”

https://infourok.ru/videouroki

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

11 KJIACC

Ne

KoaunuecTBO 4acoB

Jara

JIeKTPOHHBbIE HU(POBHIE

Tema YpoOKa K()]-[Tpo,m,]-[],[e HpaKTuquKne OﬁpaSOBaTeJILHbIe
n/n Bcero U3YYCHUS
padoTbI padoThbI pecypcbl
AtoMm. CocTaB aTOMHBIX sJIEp. https://infourok.ru/videouroki
1 - 1 1.09.23
Xumuyeckui aneMeHT. M30Tomnbl
5 CTpoeHHE JIIEKTPOHHBIX 000I0YECK 1 4.09.23 https://infourok.ru/videouroki
aTOMOB, KBaHTOBBIE YHCIIA
3 Kiaccupukanus XuMHIecKux 1 6.09.23 https://infourok.ru/videouroki
3JIEMEHTOB (S-, pP-, d-, f-amemenTHI) T
4 PacripeniencHue 3J€KTPOHOB 110 1 8.09.23 https://infourok.ru/videouroki
ATOMHBIM OpOUTATISIM
DNEKTPOHHBIE KOH(UTYpAITH aTOMOB https://infourok.ru/videouroki
5 3JIEMEHTOB B OCHOBHOM U 1 11.09.23
BO30YKIAEHHOM COCTOSIHUH
5 DNEeKTPOHHBIE KOH(DUTYpAITUN HOHOB. 1 13.09.23 https://infourok.ru/videouroki
DIEeKTPOOTPULIATETLHOCTh
[Tepuomuveckuii 3aK0H U https://infourok.ru/videouroki
[Iepnoanueckas cucrema
7 XUMHYECKHX demMeHToB /1. . 1 15.09.23
MeHieneeBa, CBA3b C COBPEMEHHOU
TEOpHUEN CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB https://infourok.ru/videouroki
XUMHUYECKHX JIEMEHTOB U
8 00pazyeMbIX HMH TIPOCTHIX U 1 18.09.23

CJIOKHBIX BEIIECTB MO TPYIITIaM U
nepuoiaM



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
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Cucremarusanusg U 00001eHne
3HAHWUH 10 TEME

20.09.23

https://infourok.ru/videouroki

10

Bunasl xumMuueckoil cBsA3U.
Mexanu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUA

22.09.23

https://infourok.ru/videouroki

11

BaneHaTHOCTE 1 BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJ C
HX TEOMETPUUYECKUM CTPOCHUEM

25.09.23

https://infourok.ru/videouroki

12

13

14

15

[IpencraBieHus 0 KOMILIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemectBa MoJIeKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs. THIbl
KPUCTAJUIMYECKUX PEUIETOK U
CBOMCTBA BEIIECTB

[TonsiTHE O IUCIIEPCHBIX CUCTEMAX.
ITpencraBneHne 0 KOJUIOUIHBIX
pacTBOpax

HcTruHHBIE pacTBOPHI: HACHIIIEHHBIE U

HEHACBILIECHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatst

27.09.23

29.09.23

2.10.23

4.10.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

16

17

CrniocoObl BbIpayKeHUS! KOHIIEHTPALUU
pacTBOpoOB

Pemienue 3aa4 ¢ HCIOJIB30BaHUEM
MOHATHH ""MaccoBas JOIA

6.10.23

9.10.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
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pacTBOpEHHOTO BemiecTna',
"MOJIsIpHasi KOHLIEHTpaus"

18

19

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

11.10.23

13.10.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki

20

21

22

23

KonTtponbsHas pabora mo Temam
"Crpoenue atoma. [lepuoanueckuit
3akoH U [lepuoanyeckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
Mengeneena", "CTpoeHue BelIecTBa.
MHoroo6pa3ue BemiecTs"

Knaccudukanusa XuMHuecKux
peakirii B HEOPraHMYECKOU U
OpPraHWYECKON XMMHUH. 3aKOH
COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHHUs U MPEBPAIICHUS SHEPTUU
MIPU XUMHYECKUX PEaAKIIHIX

TennoBble 3¢ (HeKThl XUMUYECKHX
peakuuii. TepmoxumMudeckue
ypaBHEHUS

Brruucnenus no ypaBHEHUSIM

XUMHUYCCKUX peaKHI/Iﬁ n
TCPMOXUMHUYCCKUM YPAaBHCHUAM

16.10.23

18.10.23

20.10.23

23.10.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

24

CKopocTh XMMHUYECKOH peakln, e€
3aBUCHMOCTH OT PAa3IMIHBIX
daktopoB. Karanus u karamu3aTopsl

25.10.23

https://infourok.ru/videouroki

25

T'omorennsie u IreTCPOTCHHLIC

27.10.23

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
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peakiuu

26

27

[TpaxTrueckas padora Ne 1 mo teme
"BausiHue pa3NUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiuu"

OOGpatumbie 1 HEOOpATUMBIC
peakiuu. XHMUYECKOE paBHOBECHE

6.11.23

8.11.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki

28

[IpakTuueckas padora Ne 2 o reme
"BiusiHue pa3nudHbIX GaKToOpoB HA
MOJIOKEHHUE XUMHYECKOTO
paBHOBecuA"

10.11.23

https://infourok.ru/videouroki

29

DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.
CHIbHBIC U CJTA0BIC DJICKTPOJIUTHI.
CTeneHb IUCCOIUAUN

13.11.23

https://infourok.ru/videouroki

30

31

32

WNonnoe npoussenenue Boapl. Cpena
BOJHBIX PacTBOPOB. BoaopoaHsIii
nokazatenb (pH) pactBopa

I'mpaposnus coneit. Peakuuu,
MPOTEKAIOIKE B PACTBOPAX
3JIEKTPOJIUTOB

[TpakTiaeckast pabota Ne 3 o Teme

"XuMu4ecKre peakliuy B pacTBOpax
IIEKTPOJIUTOB"

15.11.23

17.11.23

20.11.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

33

OKHUCITUTETBHO-BOCCTAHOBUTEIILHBIE
peakuuu. Baxuenme OKUCIUTENN U
BOCCTAaHOBUTEIHN

22.11.23

https://infourok.ru/videouroki

34

35

MeTox 3IeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO0) OanaHca

DNEKTPOIN3 PACTBOPOB U PACIIaBOB

24.12.23

27.11.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki
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BCIICCTB

36

Pemrenne 3a/lav pa3JIM4YHbIX TUIIOB

29.11.23

https://infourok.ru/videouroki

37

Pemrenne 3a/lav pa3JIMUYHbIX TUIIOB

1.12.23

https://infourok.ru/videouroki

38

Cucremarusanusg U 00001eHne
3HAHUHU 110 TeMeE " XUMUYECKHUE
peakuun"

4.12.23

https://infourok.ru/videouroki

39

40

KonTtponpsHast pabora no Teme
"Xumuueckue peakuu"

ITostoxeH1Ee HEMETAIIOB B
[Tepuoanueckoii cucreme
XUMHUYECKUX 3jiemeHToB J[. 1.
MenzeneeBa u 0COOCHHOCTH
CTpOCHUS MX aTOMOB. Du3nveckue
CBOMCTBA HEMETAJIJIOB

6.12.23

8.12.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki

41

42

AnoTponust HeMeTauioB (Ha
npuMepe Kucjaopoaa, cepsl, pochopa
U yTIepoJa)

Bonopon: nonyuenue, pusndeckue u
XAMHUYECKHE CBOMCTBA. [ Mapuibl

11.12.23

13.12.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki

43

["anoreHsl: HAXOX/EHUE B TPUPOJIE,
CHocoObl OTyYeHUs!, PUINYECKUE U
XUMHUYECKHE CBOWCTBA

15.12.23

https://infourok.ru/videouroki

44

45

I"anorenoBonopoasl. Baxxnenmme
KHCIIOPOJICOIEPKAIINE COSTUHEHUS
rajJoreHoB

.Ha60paTOpHLIC 1 IPOMBIIIJICHHBIC
CII0COOBI IMOJIYUCHHUA I'aJIOI'CHOB.

18.12.23

20.12.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki
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[IprMeHeHue rajJoreHoB u ux
COEIMHEHUN

46

47

48

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"T"anorens!”

Kucnopon: naboparopusie u
IPOMBIIIJICHHbIE CLIOCOOBI
NOJy4YeHUs1, PU3NIECKUE U
XuMHueckue cBoiicTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

OKcuIbpl U IEPOKCHIBI

22.12.23

25.12.23

27.12.23

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

49

Pemenue 3amau Pa3JIMIHBIX TUIIOB

29.12.23

https://infourok.ru/videouroki

50

Cepa: Hax0XJIEHHE B PUPOJIE,
CHocoObl OTyYeHus!, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA

10.01.24

https://infourok.ru/videouroki

51

CepoBoniopoi, cynbhuabt

12.01.24

https://infourok.ru/videouroki

52

Kucnoponconepxkanime coefuHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

15.01.24

https://infourok.ru/videouroki

53

54

[TpakTrueckas pabota Ne 5. Perenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
"Cepa u eé coenuaeHUs"

A30T: HaX0X/IEHHE B IPUPOJIE,
CrocoObl MOTy4YeHUs, GPU3UIECKUE U
XUMHYECKHE CBOIICTBA. AMMHUAK,
HUTPUIBI

17.01.24

19.01.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki
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55

Kucnoponacoaepkaiue coeluHEHU
aszora. OcoOEHHOCTH CBOWCTB
a30THOM KHUCJIOTHI

22.01.24

https://infourok.ru/videouroki

56

57

58

59

IIpuMenenue a3ora u ero
COCMHEHUN. A30THBIE YI00peHUS
®ocdop: HaxoxEHNE B IPUPOJIE,
CIOCOOBI MOJTydeHUsI, PU3NUECKHE U
XUMHUYecKue cBoiicTBa. Dochuapt u
dochun

Oxkcunsl pocdopa,
docdopconepxkammume kucnorsl. Conu
dhochopHO KHCIIOTHI

[Tpumenenue ochopa u ero
coenuHeHuil. DocopHbie ynoOpeHUs

24.01.24

26.01.24

29.01.24

31.01.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

60

[IpakTuueckas pabora Ne 6. Pemenune
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
"A3oT 1 pocop u ux coenuHeHus"

2.02.24

https://infourok.ru/videouroki

61

62

63

64

VYraepon: HaXoXJeHHE B IPUPO/IE,
AJIOTPOIHbIE MOJU(DUKALINUY;
du3nveckre ¥ XUMHYECKIE CBOMCTBA,
pUMEHEHHE

Oxkcun yrnepona(ll), oxcun
yraepona(lV), yronbHast kuciaora 1 e€
conu

Pemenne 3a1a4 pas3sjIMYHbIX TUIIOB

Kpemnuii: HaxoxxaeHue B IpupoJe,
CrocoObI OMy4YeHUsl, PUINIECKUE U
XUMHUYECKHUE CBOMCTBA

5.02.24

7.02.24

9.02.24

12.02.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki
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65

Oxcupn kpemuus(1V), kpemHueBas
KHCJIOTA, CUIINKAThI

14.02.24

https://infourok.ru/videouroki

66

67

[IpuMeHeHne KpeMHUs U €ro
coeaunenuii. CTekno, ero
IIOJIyYEHUE, BUJIbI CTEKJIA

Pemrenne 3a/lav pa3JIM4YHbIX TUIIOB

16.02.24

19.02.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

68

69

Cucremarusanusg U 00001IeHne
3ganni o reme "Hemeramnsr"

KontponbHas paboTa o Teme
"HemeTamis!"

21.02.24

26.02.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

70

AHanu3 pe3yinbTaToB KOHTPOJIbHON
paboThl, KOPPEKITUs OMHUOOK

28.02.24

https://infourok.ru/videouroki

71

[TonoxeHnne meTaioB B
[Iepnoanueckoii cucreme
XUMHNYCCKHUX DJICMCHTOB.
OcobeHHOCTH CTPOCHUS
JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB

1.03.24

https://infourok.ru/videouroki

72

OO6mue ¢puznueckre CBOMCTBa
metasuioB. [IpuMeHeHne MeTamuioB B
OBITY U TEXHHKE

4.03.24

https://infourok.ru/videouroki

73

74

75

CmuaBsl MetasuioB. Kopposust
METaJIJIOB

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

DNEKTPOXUMHUYECKUH psift
HanpspkeHui meramos. Oomrue
CHocoObl NOTYYEHHS METAJUIOB

6.03.24

11.03.24

13.04.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki
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76

77

78

79

OO01mas XxapakTepUCTHKA METAJIOB
IA-rpynmsl [leproandeckoit cCUCTEMBI
XUMHYECKUX 3JeMeHTOB. HaTpuii u
KaJuii: mojgy4yeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN

OO0m1as XxapakKTepUCTUKA METAIIOB
lHA-rpynnst [lepuoanueckoit
CHCTEMBI XMMHUYECKHX 3JIEMEHTOB.
Marnuii 1 KaJpLHii: OJy4YeHue,
du3HYECKHEe M XUMUICCKIE CBOMCTRA,
MIPUMEHEHUE TTPOCTHIX BEIIECTB U MX
COCIUHCHHI

JKécTkoCcTh BOIBI U CIIOCOOEI €8
YCTpaHEHUS
AIOMUHUI: TIOTy4YeHHe, (pusnueckue

N XUMHWYCCKHEC CBOI’ICTB&,
IMPUMCHCHHUC

15.03.24

18.03.24

20.03.24

22.03.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

80

AM@oTepHbIe cBOMCTBA OKCHIA U
TUIPOKCUA aTFOMUHUS,
TUIPOKCOKOMILJIEKCHI aJTFOMUHUS, UX
IIPUMEHEHNE

1.04.24

https://infourok.ru/videouroki

81

Pemenune 3amau PAa3JIMIHBIX TUIIOB

3.04.24

https://infourok.ru/videouroki

82

[TpakTrueckas pabota Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"MeTasisl ITIaBHBIX OArpymHn”

5.04.24

https://infourok.ru/videouroki

83

OO0m1as XxapakTepUCTUKA METAIIOB
no6ouyHbIX oArpym (b-rpyrmm)

8.04.24

https://infourok.ru/videouroki



https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki
https://infourok.ru/videouroki

[lepronnueckoit cCucTeMsl
XUMHYECKHX 3JIEMEHTOB

84

85

86

87

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIMHEHUN, UX
MIPUMEHEHHUE

Baxnelve coeMHeHUsT Mapratiia.
[Tepmanranat Kaaus, ero
OKHCJINTEJILHEIE CBOMCTBA

duzndyeckre U XUMHUYECKHE CBOMCTBA
KCJIC3a U €TI0 CO@HHHGHHﬁ.
HonyquI/Ie U IIPUMCHCHUC CIIJIaBOB
KCIIC3a

duzndyeckre U XUMHUYECKHE CBOMCTBA

MeOu U €€ CoOeqUHEHNH, UX
MIPUMEHEHUE

10.04.24

12.04.24

15.04.24

17.04.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

88

duznyeckre 1 XMUMHUYECKHE CBOMICTBA
IIMHKA U €T0 COeTUHEHUM, NX
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI
IIMHKA

19.04.24

https://infourok.ru/videouroki

89

[IpakTuueckas pabora Ne 8. Pemenue
IKCIEPUMEHTAIBHBIX 33134 110 TeEMe
"MeTasisl TOOOYHBIX OArpymm”

22.04.24

https://infourok.ru/videouroki

90

Pemenune 3amau PAa3JIMIHBIX TUIIOB

24.04.24

https://infourok.ru/videouroki

91

O00011eHNEe U CUCTEMATU3ALMS
W3YYCHHOTO MaTepHuaa Imo TeMe
"Meraiuier"

26.04.24

https://infourok.ru/videouroki

92

KonTponpHas pabora mo Teme
"Mertamier"

29.04.24

https://infourok.ru/videouroki
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93

AHanu3 pe3yinbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OIMHUOOK

6.05.24

https://infourok.ru/videouroki

94

Posib xumuu B obecrieueHUH
YCTOMYHBOTO Pa3BUTHUSA

yenoseuecTsa. [IoHATHE 0 HAYYHBIX

METOAaX UCCICA0BaHNA BCIICCTB

8.05.24

https://infourok.ru/videouroki

95

96

97

HayuHble IPUHIMITBI OpPraHH3aLHH
XMUMHYECKOTO IIPOU3BOJICTBA.
[IpombIinieHHBIE CITOCOOBI
HOJTYYCHHS BKHCHIIIMX BEUICCTB

XHUMHYECKOE 3arpA3HCHUC
Opr>KaIOH_ICI71 Cpeabl U €ro
IOCJICACTBUA

XuMus U 300POBLEC YCIIOBCKA.
.HeKapCTBCHHLIe cpeacTBa

10.05.24

13.05.24

15.05.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

98

Xumus mumu. Ponb XxuMun B
o0ecrieueHny MUIEBOI
0€30MacCHOCTH

17.05.24

https://infourok.ru/videouroki

99

100

101

KocMmernueckue n napdromepHbie
cpeacta. beiToBas xumus

XUMUs B CTPOUTENLCTBE.
Baxwuelimme cTpoUTeNbHBIE U
KOHCTPYKIIMOHHBIE MAaTEpUAJIbI

XUMUS B CEIBCKOM XO3SHCTBE.
OpraHuyecKkre 1 MUHEpaJIbHbIC
ynoopeHus

20.05.24

22.05.24

24.05.24

https://infourok.ru/videouroki

https://infourok.ru/videouroki

https://infourok.ru/videouroki

102

Cucremarusanus 1 00001eHne
3HAHUU II0 TEME

https://infourok.ru/videouroki
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OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME






YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* Xumus, 10 xnace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun
B.B.; nox penakmueii Jlynnna B.B., O01mecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBermenner

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., Jlpoznos A.A., Jlyaun B.B.; non
penakmueii Jlynuna B.B., O01iecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/J[PODA»;
AxkuuonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Epemun, B. B. Metonuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,
B. U. Tepenuna u ap. «Xumusi. Yriryonenusnid yposenby. 10-11 kmacc / B. B. Epemun,
A. A. Ipo3nos, U. B. Epemuna, B. 1. Maxonuna, O. 0. Cumonosa, 2. FO. Kepumos.
— M. : JIpocda, 2018

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HuTepHeT-pecypcehl HA PyCCKOM si3bIKe

1. http://www.alhimik.ru TlpeacraBieHbl pyOpUKH: COBETHI aOUTYpPHUEHTY,
YUUTEII0 XMMHUH, CIIPABOYHHUK (OYEHBb OOJIbINAs MOJA00PKA TAOJIHIl U CIIPABOYHBIX
MaTepHaoB), Becelas XHMHs, HOBOCTH, OJHMIIMAJbI, KyHCTKamepa (macca
UHTEPECHBIX HCTOPUYCCKUX CBEICHUN ).

2. http://www.hij.ru Xypuan «XuMus ¥ KH3Hb» MMOHITHO W 3aHHUMATEIILHO
pacckaspiBaeT 000 BCEM HMHTEPECHOM, UYTO IMPOUCXOJUT B HAYKE M B MHUpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DNEeKTPOHHBIN KypHa
«XUMUKHU U XUMHA», B KOTOPOM HNPCACTABICHO MHOXECTBO OIIBITOB IO XWMHH,
3aHUMAaTEIbHOU I/IH(i)OpMaI_II/II/I, HOSBOHHIOH_Ieﬁ YBJICYDb YYCHUKOB

IKCIIEPUMEHTAILHON YacThIO MPEIMETa.

4. http://c-books.narod.ru BceBozmoxknas tuteparypa no XuMHH.

5. http://www.drofa-ventana.ru ~ M3BecTHOoe  M3IATENBCTBO  Y4EOHOI
nuTeparypbl. HOBUHKY HAYYHO-TIOMYJISPHBIX U 3aHUMATEIbHBIX KHHT 10 XUMHUH.

6. http://1september.ru Xypuan mis yuumtenedi U He TOJbKO. bBosblinoe
KOJMYECTBO PadOT yICHUKOB, B TOM YHCIIC U UCCIICOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya  Bcepoccuiickuii  MIKOJIBHBIN
HIOPTAJ CO CChUIKAMH Ha 00pa30BaTENbHBIC CAUTHI [0 XUMHUH.

8. www.periodictable.ru COopHuk cTareii O XHMHYECKHX JIIEMEHTaX,
WIUTIOCTPUPOBAHHBIH YKCIIEPHUMEHTOM.

HNHTepHeT-pecypc Ha AaHIVIHIICKOM fI3bIKe

http://webelementes.com CoaepKUT HCTOPHIO OTKPBITHS M OINKUCAHHE CBOWCTB BCEX
XMMHYECKUX 3JIEMEHTOB. By/ieT mone3eH it 00y4aronmuxcst sI3bIKOBBIX IIKOJ U KJIACCOB, TaK KaK
COJICPKUT HA3BAHMUS DJIEMEHTOB U BEIECTB HA Pa3HBIX S3bIKAX.
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