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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanumny, TpedOBaHUN K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBbHON MTPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraneHHbix B DefepaibHOM  rOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTeNbHBIX opraHu3anusiax Poccuiickoit denepanun,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OIPENEIICHUIO
oOmiel crpateruy 00y4eHusl, BOCIUTAHUS M Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOydeHUs W TpeOOBaHMM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOYyYarOIIMXCS Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
CoJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OMNpPEAETCHbl B MpPOTrpaMMe MO XHUMHH C
yu€ToM crneuu(pukd HaykKd XUMHUHM, €€ 3HayeHUs B IO3HAHUU NPUPOJBl U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C yUETOM OOIIMX LieJel U MPUHIIUIIOB,
XapaKTEepPU3YyIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpEIHEro oOIIero
obOpazoBanus B Poccutickoit @exneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYI0 POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (GOPMUPOBAHKE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3JaHHE LIEIOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEILIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHBbI 30POBBSI.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKECHHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4ecKkor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBl 3HAHUU INPU W3yYECHUU
npeaMera 00ecnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEIIECTB HA OCHOBE OOLIUX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» c(popMuUpoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TIOJXOJa K H3YyYEHHI0O ydyeOHOro marepuaja U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUH, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIECKTPOHHBIX
IpeJICTaBICHUN O CTpoeHNH BeriecTB. CBeeHus 00 M3yuaeMbIX B Kypce BellecTBax
JTAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckol  XMMUHU  MOJYy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHbIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3ULIUH,



riy0ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHUMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKXKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTCs B Kypcax 10 u 11 kimaccoB anemeHTaMu
collep KaHus, UMEIOIMMMH KYyJbTYPOJOTUYECKHA W TPUKIAHON XapakTep. OTh
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKON JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUNM XMMUU, TTIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HHPOPMAITHIO ¥ PUMEHSATH €€ /ISl IOTIOJTHEHUS 3HAHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JTaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYUN MEXIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX MpoOIeM, a
Tak)Xe MpoOJIeM COEpeKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemeHus 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMUATU3AIMH
OOy4YaromMXcsi MPUHITHIE MPOTPAaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUEOHBIX ACHCTBUH, UMEIOMNX 0a30BOC 3HAUCHUE JIJIS Pa3TMIHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOUCKa, aHaimM3a U 00paboTKu
uHhoOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpemnogaBaHWs XWMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, IPH OPEICICHUH
COJIePKATeIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKM Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHM LIEJSIMH HM3YyYEHHs] IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

o (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATUSA, (PYHIAaMEHTAIbHBIE 3aKOHBI U TEOPUHU XHMHHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATLCA B MHUPE BEHIECTB U XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME CpeaHero ooOumiero oOpazoBanus. CerojHs B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1€e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHUU, a (PyHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMU U YMEHUSIMHU
aKTUBHOTO IOJYYEHUs 3HAHUN U NIPUMEHEHUS UX B PEAIBHOMN KU3HU JUJISl PEILICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETHU U 33J]a4H, KaK:

ajanrtanusi o0yJaromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINH), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MHQPOpMaLIUH,
HEOOXOAUMBIX ISl IPUOOPETEHHS ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXe JUIsl OLEHKH C IO3HMIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOMCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(POPMALIUK XUMUYECKOTO CO/IePIKaHuUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydarommxcsi yOeXIEHHOCTH B  TyMaHHUCTUYECKON
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKXK€ IPUOOpPETEHHs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOUN obnactu «EcTecTBEeHHO-Hay4YHbIE
pEIMETHD.

OO111ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 gac B Heziento).



COAEPXKXAHUE OBYUYEHUASA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnii A. M. BytnepoBa, e€ ocHOBHbIE 1T0J10keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHmyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIE HAa3BaHUS
BKHEUIIUX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYeCKHX BEUIECTB, HAOJIOICHUE U OIMCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MertaH W dTaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHUuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHUE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUHN psi. ALleTUIICH
— TMPOCTEHIINNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHME U XMMHUYECKHE CBONCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMmMuueckue  ceolcmea  (peakyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckast CBsSI3b MEXIY YIJIEBOAOPOAAMH, MPUHAMIEKAIIUMHU K PA3THUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETTMPOBAHUE MOJIEKYJ YTJIEBOJOPOJIOB U TAIIOr€HONPOU3BOIHBIX,
MPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYeHHUE ITUIICHA U U3YUCHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IIPOJYKTa PEAKIUMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
¢uznyeckue U XHUMUYECKHME CBOMCTBA (PEaKIMH C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAy
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO HIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpperunpl U kemouvl. DoOpMaNbIEruja, aleTaIbIETHA: CTPOCHHUE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MPEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTpOEHHE, (PU3NUECKUE U XMMUYECKHE CBOWMCTBA (CBOMCTBA, OOILIUE IS
KJ1acca KHCIIOT, peaklus dTepuduKaimm), norydeHue u npumeHenue. CteapuHoBas
Y OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKanus  YriieBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['oko3a — npocTemmii MoHOcaxapua: 0COOCHHOCTH CTPOSHUS




MOJIEKYJIbI, (PU3UIECKUE K XUMUIECKHE CBOMCTBA (B3aMMOIEUCTBHUE C TUAPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
Opo’KeHHE TITFOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak OpupofHbie noauMepbl. CTpoeHUE Kpaxmaia U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHNE, HAONIOJCHUE U ONMHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJAECHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHUE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3aumopeicTBHE Kpaxmalla € HOJIOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUH).

A30TcoziepKalllie OPraHun4eCcKUe COCTUHEHUSI.

AMMWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeAuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TriauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpallCHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeINHEHNSI

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPEIHIST MOJEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHEHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiaccuuKanus, NepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OEJKH, YII€BOABI, JKHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHosnorus: mNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHMTAHUA,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUeCcKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. INEKTPOHHASI KOHPUTYpaALUsi aTOMOB.

[lepronnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuoaWyYecKoro 3akoHa W llepumoandeckoidl cuctembl
xumuueckux aneMeHToB [[. 1. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHWMHYECKHX D3JIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM H MepUOIaM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHLHOCTD.
Crenenp okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIbI KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccupukanmmss XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SHEPTUH MIPU XUMHUECKUX PEAKIIHIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMH4deckoro pasHosecus. [Ipunnnn Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHbIe U ciiadblie 3neKTpoanuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHueckux sneMeHToB /. U.
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJECHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C IOMOILBIO YHUBEPCAILHOT'O HHJIUKATOPa, PEAKIIMU HOHHOTO 0OMEHa), IPOBEICHUE
IpaKTUYECKON paboThl « BiusiHrE pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHUUYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C HCTIOJIB30BAHUEM ITOHIATHUS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannyeckas xumus

Hemeranmnel. Ilosmoxkenne HemetaiuioB B Ilepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAJIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOUWHEHUN  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuogmyeckont crucremMe XMMHUYECKUX
anemedToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUN METAJUIOB.



XUMUYECKUE CBOWMCTBA BAXKHEUILHUX METAIUIOB (HATPU, KaJlUi, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILCHUN:
W3YUYCHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOPA3IOB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuéter maccel BemecTBa win 00bEMaA ra3oB MO W3BECTHOMY KOJHMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacuéThl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
W3 BELIECTB UMEET IPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMun B 00€CrEUEHUU SKOJIOTUYECKOU, PHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYCHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIL30BAHUS MTPENapaToB OLITOBOM XUMHUH B
MMOBCEHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  U3YyUYCHUM  OOImed u
HEOpPraHU4eCcKorW XUMuU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYyYHBIX TOHSITUH, TaKk W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHM JJIS1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAY4YHBbIC TOHSTHS: HAy4YHBIH (DaKkT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TETO,
00BEM, arperaTHOe COCTOSTHHE BEIISCTBA, (PM3UYECCKHE BEIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: knerka, opraHu3M, SKocHCTema, Owocdepa, wMakpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MHUHEpabI, TOPHBIC MTOPOJIbI, TOJIE3HBIC UCKOMAeMbIC, TOILIMBO,
peCypChI.

TexHoOrHsI: XUMUYECKash MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEILHBIX MaTepPHAJIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IIPOU3BOICTBO
KOCMETHYECKHX TIPerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
o0pa30BaHUs SIBISICTCS CUCTEMHO-/ICATSIILHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-JESATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero 0oO0pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJACTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTABUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHS» JOCTUTalTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOrO TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOULIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
00y4Yaromuxcsl 1Mo peaan3aii IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIMAIBbHBIX HOpPMax U MpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

MHTEpeca U M03HABATEIIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMaIMKU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEH 300pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHMSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

S) TpyA0BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHHH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuYHOrO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ysbTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TpPaeKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHOM U COLMATIBHOU CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNBb30BAHUSA JOCTHIKEHUW XUMHH  JUIS
pelIeHUs. BOIIPOCOB PAlMOHAIIBHOI'O IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JNCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMUECKOTIO MBILLICHUS, YKOJIOTMUECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIBHOU
IIPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpPYKArOIIEM MHPE Kak O €IMHCTBE MPHUPOIBI M YEJIOBEKa, B
NO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
IUBUJIM3ALHN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHANbHON KYyJIbTYphl, PEIIEHUH TJI0OATBHBIX MPOOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 00ECIEUYEHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HU KAKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOIh3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS JIeaTh 000CHOBAaHHBIE 3aK/IIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMblE 11 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPa’KaloIInue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MMPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCaJbHbIe Y4eOHbIC NeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATLHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH oOyJaroImmxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBUS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe Ppe3yiabTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMO3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesiTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MTOCTABIICHHBIMHU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHITHUH M YCTAHABJIMBATH WX B3aHMMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSTHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS W KPUTEpUH IS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIN, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUUYECKOW peaKIuu
— TIpU pPEIICHUU Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKLuii;

dbopMyIMpOBaThH 1EJIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO IOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl UHTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpEACTaBIICHHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYNBOCTD;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYI0  (GOpMy  TpEACTABICHUS
uHbopMaIluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BATh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((pU3nyecKkue U MaTeMaTHUYeCKHe)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIora W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHHUS TO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PEryJIsiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenensas €€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpe/jlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENAOBATENbCKUX 3a]ady, BBIOUpaTh HauOolee
b (}EeKTUBHBIN CMOCO0 HMX peHieHus ¢ y4ETOM TOJNYyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSAX;

OCYUIECTBJISTH CAMOKOHTPOJIb CBOEH JAESATENBHOCTA HA OCHOBE CaMOaHaIN3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIBI,



B (OpMHUpOBaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIHMOHAIHHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJIsl pEIIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpaméHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, paauKal,
MU30MEPHS], U30MEPBL, TOMOJIOTHYECKUAN P, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUHM M 3aKOHBl (TEOpUs CTPOEHUS
opranuueckux BemiectB A. M. byrtnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALLCHUN OPTaHUYECKUX COCTUHEHNN;

c(OPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYI0 CHMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
dopMysl OpraHMYECKUX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKUX BELIECTB Ul WIUIIOCTPALMHA HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IIO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITWICH, MPOMWIEH, alleTUJIEH,
STWJIEHTJIMKOJb, TJIUUEPUH, (EeHON, (popmaniblerus, aueTanbIerui, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3HM B
OpPTraHUYECKUX COCNMHEHUSX (OMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TIOJOXKEHUSI TEOPUH CTPOCHUs
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMIPEACTABUTEIICH Pa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJIECH, alleTHIEeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
aleTanbIeTU, MypaBbiHasl U YKCYCHasl KUCIIOTBI, TJII0K03a, KpaxmaJl, IeJITI0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrojib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHre, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBSA3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKON
MOCyJI0O W JabopaTOpHBIM OOOpYyJOBaHMEM, a TakKe MpaBuia OOpaimieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHWH TUTAHWPOBATh W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUU
C TpaBWJaMW TEXHHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMH W
Ja00paTOpHBIM  000pYyJOBaHUEM, MPEACTABIATh PE3YJbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH ypPaBHEHUN COOTBETCTBYIOIIUX PEAKIMA U
(GbOopMyIMPOBATH BHIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

C(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOJy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIONATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYIKAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



ONAaCHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHHUYECKHX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIE pe3yNabTaThl OCBOCHHUS Kypca «OOIas ¥ HeopraHudeckas
XUMUS OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370pPOBbIO U IIPUPOJTHOU Ccpeie;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIararoIyMe MOHATHUS (XMMHYECKHH SJEMEHT, aToM, M30ToIl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKas, BOJIOPO/IHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PpacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOIMALINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
ANEKTPOJUTUYECKON auccolmanuu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHHS M IMPEBpAICHUs] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUM SI3bIK XHUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JEKallMe B OCHOBE MOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUU BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U WX MpPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematnyeckyro HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIlIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Tra3, aMMHakK, Tamic¢Has
U3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OINPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJspHasi,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MIPUHAJIEKHOCTh
HEOPraHUYECKUX BEHIECTB IO WX COCTaBYy K OIpeneiaEHHOMY KIaccCy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOAMUYECKOro 3aKkoHa [l.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucCTEMbI
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucnonb3yss HOHATUA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTU
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoit cuctemsl XuMu4Yeckux 351eMeHToB /1. 1. Meneneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOITUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBy pPEarvpyrollnX BEIIECTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiiy, y4acTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIC U COKPAIEHHBIC YPABHEHUSI PEaKluii MOHHOTO 0OMEHa, yUnUThIBas
YCJIOBUS, TPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMy OT pa3aIu4HbIX (AKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHS] CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAyYHBIX NPUHIIMINAX U
HKOJIOTHYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYMCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIIEHHI I'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BEIIECTBA WJIM 00bEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUJIA MTOJIB30BAHUS XUMUYECKOM
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWia OOpallleHus C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIEPUMEHT (Pa3JIOKEHUE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTajlu3aropa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK)  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHBbIE pEakIMU Ha CcyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (QopMe 3alucu
yYpaBHEHUH COOTBETCTBYIOIIMX PEaKIUil U (POPMYJIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YIIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHpOpMaAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHeT 1 apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJItOJaTh  TpaBUJia  AKOJOTHYECKHU
1eJIecCO00pa3HOro0 TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAas



cmbicn mokaszarens [I/JIK, mosicHATh Ha mnpuMepax CHOCOOBbl YMEHBIIECHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
IPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne /i Konrpoubusie IIpakruueckue
MpPOrpaMmMbl Bceero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XUMUM
bubmuorexa LIOK
https://urok.apkpro.ru
POII https://www.resh.edu.ru
[IpenmeTt opraHu4YeCcKOM XUMUU. SAKnacce https://www.yaklass.ru
1.1 Teopust cTpoeHUS OPraHUuYECKUX 3 Mos mxomna https://myschool.edu.ru
coequuenuii A. M. Byrineposa Buneoypoxku https://videouroki.net
BuaeoTeka mKkoJIbHBIX
9KCIIEPUMCHTOB
https://videoteka.apkpro.ru
Uroro no pazaeny 3
Pasnen 2. Yraesomnopoabt
)1 [IpenenbHbIE YyTI€BOAOPOABI — ) bubmotreka [JOK
) AUTKAHBI https://urok.apkpro.ru
e ——————— POII https://www.resh.edu.ru
2.2 AUTKCHBL, ATKAHCH L. ATKHHBI 6 1 SKnacc https://www.yaklass.ru
’ ’ Mos mixona https://myschool.edu.ru
2.3 ApPOMATHYECKHE YTIEBOIOPOIE! 2 Buneoypoku https://videouroki.net
BuaeoTeka MIKOJIbHBIX
[IpupoaHbIE HCTOUHUKHU
2.4 3 1 IKCIIEPUMEHTOB
YrJICBOZIOPO/IOB 1 HX 11epepaboTKa https://videoteka.apkpro.ru
Hroro no paszneny 13




Paznen 3. Kuciopoacoaep:kammue opranndeckue coeJuHeHUst

3.1 Cnuptsl. Oenon 3 bubnmnorexa [JOK
Anbaerunsl. Kap6oHoBble https://urok.apkpro.ru
3.2 7 POII https://www.resh.edu.ru
KUCHOTHL. CIIOXKHBIE AHUPBI
SIKnacc https://www.yaklass.ru
Mos mxkomna https://myschool.edu.ru
Buneoypoxku https://videouroki.net
33 YTieBoibl 3 Buneoreka MIKOIBHBIX
9KCIIEPUMCHTOB
https://videoteka.apkpro.ru
Hroro no pazneny 13

Pa3znen 4. A3oTcoaepskaniue oprannyeckue coeIuHeHus

bubmuoreka LIOK
https://urok.apkpro.ru

POII https://www.resh.edu.ru
SKmnacc https://www.yaklass.ru

4.1 AMUHBI. AMUHOKHCIOTHI. belrkn 3 Most mikoita https://myschool.edu.ru
Buneoypoxku https://videouroki.net
Bumeoreka mKoIbHBIX
9KCIIEPUMEHTOB
https://videoteka.apkpro.ru
Uroro no pazneny 3

Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA

5.1

IInactmaccel. Kayuyku. Boigokna 2

bu6nmoreka IJOK
https://urok.apkpro.ru

PBIII https://www.resh.edu.ru
SKmnacc https://www.yaklass.ru

Mos mkona https://myschool.edu.ru
Buneoypoxku https://videouroki.net




Buneoreka mKkoIbHBIX
JKCIIEPIMEHTOB
https://videoteka.apkpro.ru

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne n/m Kontpoan IpakTu4eck
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
HbIe PadoThI ue padoThbl
Pa3znea 1. TeopeTudeckue 0CHOBbBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuit
. 3akoH u [leprouueckas cucreMa 3 bubmmoreka [IOK
' XMMHUYECKHUX 31eMeHTOB . U. https://urok.apkpro.ru
Menzeneesa POII https://www.resh.edu.ru
SKimacc https://www.yaklass.ru
1.2 Crpoerue Bemectsa. Muoroobpasue 4 Mos mikona https://myschool.edu.ru
BCIICCTB Buneoypoxku https://videouroki.net
1.3 XUMHUYECKHe peakiuu 6 1 1 Bujieoreka MIKOJIBHBIX KCIIEPUMEHTOB
https://videoteka.apkpro.ru
Hroro no pazneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 MerTansl 1 Bbubmmoreka ITOK
%) HeMeTakL 9 1 1 https://urok.apkpro.ru
C POII https://www.resh.edu.ru
BSI3b HEOPTraHUUECKUX U
23 3b HEOprauHiec 2 SAKnacce https://www.yaklass.ru
OpraHuvCCKUX BCIICCTB Mos mikouna https://myschool.edu.ru
Buneoypoxku https://videouroki.net
Hroro no pazneny 17 BuaeoTeka NIKOJIBHBIX 9KCIICPUMEHTOB
https://videoteka.apkpro.ru
Pasznea 3. Xumus u :Ku3Hb
bu6nmoreka IJOK
https://urok.apkpro.ru
3.1 XUMUS U )KA3HD 4

POIII https://www.resh.edu.ru
SIKnacc https://www.yaklass.ru




Mos mkoina https://myschool.edu.ru
Buneoypoxku https://videouroki.net
Buneoreka NIKOJIBHBIX 3KCIIEPUMEHTOB
https://videoteka.apkpro.ru

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo yacos
Ne Tema ypoka Konrpoar IIpakruuec /[lara JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
n/n Bcero  Hble KHe H3yYeHHS]  pecypchbl
padoThI padoThI
01.09. — Bu6nuoreka L{OK https://academy-
[Ipenmer opranuyeckon 05.09 content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-
| XUMHH, €€ 1 efb16fa49f6a
BO3HHUKHOBEHHUE, https://www.resh.edu.ru/subject/lesson/6149/start/170388/
Pa3BUTHE U 3HAYECHHE https://www.resh.edu.ru/subject/lesson/4823/start/150933/
https://videouroki.net
Teopwust ctpoenust 08.09 — bubmuoreka IIOK https://academy-
OpPraHUYECKUX 12.09 content.apkpro.ru/ru/lesson/c935a58¢c-ab0e-4¢59-9dcf-
2 coenuneHuit A. M. 1 20517ae4b52e
Bbytneposa, €€ OCHOBHBIE https://videouroki.net
[IOOKCHUS https://www.yaklass.ru
IIpencrasnenue o 15.09 —
Knaccuukanum 19.09 bubmuoreka I{OK https://academy-
OpraHM4YeCKUX BEIIECTB. content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-
3 Homenkiarypa 1 b4cb589aeadl
(cucremarudeckas) u https://videouroki.net
TpPUBHANLHbIE HA3BAHUS https://www.yaklass.ru
OPraHMYECKUX BEILECTB
22.09 — bubmuoreka [TOK https://academy-
AJIKaHBI; COCTaB U 26.09 content.apkpro.ru/ru/lesson/258ddc06-ec23-473c-b3d7-
4 CTpPOEHHUE, 1 ed82fcaddd02
TOMOJIOTUYECKHUU Pl https://academy-content.apkpro.ru/ru/lesson/399fdd 14-
4bal-48e5-a428-dae10d492c6e




https://academy-content.apkpro.ru/ru/lesson/4da31505-
652d-4916-9¢7¢-56e88b39bb24
https://www.resh.edu.ru/subject/lesson/6151/start/149993/
https://videouroki.net

29.09 — bubnmnoreka I1OK https://academy-
MertaH 1 3TaH — 03.10 content.apkpro.ru/ru/lesson/9641927f-bbc8-44b9-b3ea-
MPOCTEUIIINE 8la2be75c47a
NPEJICTABUTENH aJIKaHOB https://www.resh.edu.ru/subject/lesson/6151/start/149993/
https://www.yaklass.ru
bubnuoteka LIOK https://academy-
content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-
AJKEHBI: COCTaB U 06.10 — 18dc1¢fb9399
CTPOEHUE, CBOMCTBA 10.10 https://videouroki.net
https://www.resh.edu.ru/subject/lesson/5412/start/212563/
https://videoteka.apkpro.ru/chem
13.10 - Bubmuoreka LJOK https://academy-
9 17.10 content.apkpro.ru/ru/lesson/05ab5925-ba8e-499e-840b-
TUJIEH U IIPOIUIIEH —
mpocTefime 70b5e8db71ae .
https://www.resh.edu.ru/subject/lesson/5412/start/212563/
TPE/ICTABUTEIN aTIKCHOB https://videoteka.apkpro.ru/chem
https://www.yaklass.ru
Mpaxtiueckas pa6ora No 20.10 — bubnuoreka LIOK https://academy-
1. Tosyuenue STHICHa 24.10 content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-9f67-
N 7ebcdaf03ce0
M3YHCHHE CTO CBOMCTBY https://videoteka.apkpro.ru/chem
Ankanuensl. byraanen- 05.11 - bubmuorexa LIOK https://academy-
1,3 u meTunOyraauen-1,3. 08.11 content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-

[Tonyuenue
CUHTETUYECKOTO KayuyKa
U PE3UHBI

a983b95b854a
https://videouroki.net
https://www.resh.edu.ru/subject/lesson/5412/start/212563/




AJIKMHBI: COCTAB U 10.11 — bu6mmoreka L{OK https://academy-
0COBEHHOCTH CTPOCHHS, 14.11 content.apkpro.ru/ru/lesson/05¢9a929-6741-4d7¢c-84b5-
TOMOJIOTUYECKUH PS/I. 009292468356
10 https://videouroki.net
Anerunen — .
B . https://www.resh.edu.ru/subject/lesson/5412/start/212563/
IIpOCTCHIINN https://videoteka.apkpro.ru/chem
HPCACTaBUTCIIb ATKUHOB https://www.yaklass.ru
Brruucienus no 17.11 - bu6muoreka IJOK https://academy-
11 YPaBHEHHIO XUMUYECKOU 21.11 content.apkpro.ru/ru/lesson/7dada027-8448-418f-b416-
peakuuu fbaledd4ab6d
24.11 — bubnuoteka LIOK https://academy-
ApeHBI: GEH30I H TOIIYOIL, 28.11 content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-
12 c3ddal9feef4
Toxemanocts aperos https://videouroki.net
https://www.resh.edu.ru/subject/lesson/4775/start/150494/
I'eneTnueckas cBsI3b 01.12 -
13 YTJIEBOIOPOIOB, 05.12 Bubmmroreka [IOK
NpUHALJIESKALNX K https://www.yaklass.ru
Pa3IMYHBIM KJlaccam
ITpupoaHble HCTOYHUKU 08.12 — Bu6snmoreka [JOK
YTJIEBOIOPO/IOB: 12.12 https://videouroki.net
14 IIPUPOAHBIN ra3 u https://www.resh.edu.ru/subject/lesson/6148/start/170461/
MOITYTHEIE HEPTSIHBIE https://videoteka.apkpro.ru/chem
ra3el, He()Th U MPOTYKTHI
e€ mepepaboTKn
TTpUpPO/THbIE HCTOTHHKY 15.12 — Bbu6nuoreka L{OK https://academy-
) 19.12 content.apkpro.ru/ru/lesson/99557a5e-2221-43e0-97b8-
15 YHCROAOPOAOE: 983de535c44d

NPUPOIHBIN Ta3 U
MOMYTHBIE HEPTAHBIC

https://academy-content.apkpro.ru/ru/lesson/6¢c919641-
7956-4130-b1fd-c7e¢71db395d7




rasbl, HeTh ¥ MPOIYKTHI
e€ mepepaboTKu

https://www.resh.edu.ru/subject/lesson/6148/start/170461/
https://videoteka.apkpro.ru/chem
https://www.yaklass.ru

Konrponsnas pabora o 22.12 - Bu6mmoreka LIOK https://academy-
16 paszeny 30.12 content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8eas-
«YTII€BOIOPOABD) 44d63cccf518
12.01 — bubmuoreka IIOK https://academy-
ITpesienbHbie 16.01 content.apkpro.ru/ru/lesson/5439¢18b-7440-4b6f-bf84-
OJIHOATOMHBIE CIIUPTHI: cO4fad 716941
17 https://videouroki.net
MCTAHOI 1 STaHOTL. https://www.resh.edu.ru/subject/lesson/4769/start/150550/
Bonoponnas cessb https://videoteka.apkpro.ru/chem
https://www.yaklass.ru
19.01 — Bubmuoreka LJOK https://academy-
MHOTOATOMHBIE CITHPTHL: 23.01 content.apkpro.ru/ru/lesson/461aa9¢8-cOef-4827-a8e5-
18 STHJICHTJINKOJIb U d12a0bedc826
https://videouroki.net
TTHICPUH https://www.resh.edu.ru/subject/lesson/4769/start/150550/
https://videoteka.apkpro.ru/chem
26.01 — Bbubmuoreka LJOK https://academy-
®deHoi1: cTpOCHUE 30.01 content.apkpro.ru/ru/lesson/649883b8-7c5f-4f16-896e-
19 MOJIEKYJIbI, PU3UIECKUE U 10a2278b08f1
XUMHUYECKHUE CBOUCTBA, https://videouroki.net
NpUMEHEHHE https://www.resh.edu.ru/subject/lesson/5727/start/150577/
https://videoteka.apkpro.ru/chem
02.02 — bubmuorexa LIOK https://academy-
Anbaerup: 06.02 content.apkpro.ru/ru/lesson/8664b319-0ba3-4945-b076-
20 dbopManbaerua u cb7ae5858b90

alcTaabACTU . AI_ICTOH

https://videouroki.net
https://www.resh.edu.ru/subject/lesson/4776/start/150604/




https://videoteka.apkpro.ru/chem
https://www.yaklass.ru

09.02 — bubnunoreka I1OK https://academy-
OIHOOCHOBHBIE 13.02 content.apkpro.ru/ru/lesson/b4feaa04-3438-4b57-a3ec-
71 npeenbHble KapOOHOBBIE ba0f9fe63c0d
KHCJIOTBI: MypaBbHHas U https://videouroki.net
yKCycHast https://videoteka.apkpro.ru/chem
https://www.yaklass.ru
16.02 — Bbu6nuoreka L{OK https://academy-
20.02 content.apkpro.ru/ru/lesson/9834d408-386d-444a-8de3-
I 7etba8b98cdb
pakTudeckas pabora Ne
2 2. «Cpoiictsa pactsopa https://academy-content.apkpro.ru/ru/lesson/d7681e62-
. c311-48e9-935e-fb3¢c59299¢91
YKCYCHOHU KHCIOTBI» https://academy-content.apkpro.ru/ru/lesson/75957f70-
50f4-4910-b706-ac2d1b0f4c26
https://videoteka.apkpro.ru/chem
CreapuHoBas u 24.02 - bubmuoreka IOK https://academy-
3 OJI€EMHOBAas KUCIIOTHI, KaK 28.02 content.apkpro.ru/ru/lesson/7 1 ac4312-a0d4-4945-a0eb-
MPEACTABUTENIN BBICILINX 1e59¢d5f4dof
KapOOHOBBIX KUCIIOT https://videoteka.apkpro.ru/chem
MBbla KaK COJIM BBICIIAX 02.03 — https://videouroki.net
24 KapOOHOBBIX KHCIIOT, UX 06.03 https://videoteka.apkpro.ru/chem
MOIOIIIEE ICHCTBHE
CrnoxHble 2QUpbI Kak 10.03 — Bbubmmoreka ITOK https://academy-
MIPOU3BOJIHBIC 13.03 content.apkpro.ru/ru/lesson/c19e6ffc-7d70-46cc-aee-
25 KapOOHOBBIX KUCIIOT. ebfac27dea49
I'maponus CrnoKHbBIX https://videouroki.net
3¢bupoB https://videoteka.apkpro.ru/chem
%6 Kupsl: runponus, 16.03 — Bubmmoreka [IOK
IIPUMEHEHHUE, 20.03 https://videouroki.net




OuoJsiornueckas pojb
KHUPOB

https://www.resh.edu.ru/subject/lesson/5952/start/150631/
https://videoteka.apkpro.ru/chem
https://www.yaklass.ru

30.03 — bubnuoreka [1OK https://academy-
03.04 content.apkpro.ru/ru/lesson/709ce43a-deb6-4281-963b-
VYraeBoapl: cocTas, 01d2e212d4d0
KJIaccupuKanus. https://academy-content.apkpro.ru/ru/lesson/690fbb76-
27 Baxneiimme f94a-4177-bbbe-3d3ae748{716
[IPEACTaBUTENM: TJIFOKO03a, https://videouroki.net
dbpykTo3a, caxaposa https://www.resh.edu.ru/subject/lesson/6150/start/150687/
https://videoteka.apkpro.ru/chem
https://www.yaklass.ru
Kpaxmar  [euioiosa 06.04 — https://videouroki.net .
73 Kax TIPHPOJHbIE 10.04 https://Www.resh.edu.ru/sublect/lesson/5413/start/ 150714/
https://videoteka.apkpro.ru/chem
TOJTMMCPEI https://www.yaklass.ru
KonrtpomnsHas pabora no 13.04 —
pasaciy 17.04 bubnmoreka IIOK
«Kucnopoaconepxaiue https://academy-content.apkpro.ru/ru/lesson/5a9e4cc3-
29 OpraHNu4ecKHre f4e¢9-4b8f-a40f-c9fe7c9c4bf8
COCTUHEHUS/ https://academy-content.apkpro.ru/ru/lesson/66a7bd94-
Bcepoccuiickas 2bc5-4ec7-b7c7-11893919d25a
MpoBepoyHas pabora
OO0mias XapakTepucTUKa 20.04 - bubmuoreka IIOK https://academy-
a30TCOACPKAIMX 24.04 content.apkpro.ru/ru/lesson/0c608a59-4¢c69-4481-839¢-
30 OpraHNYeCcKuX 9205f201b73e
COEIUHEHUI / https://videouroki.net
Beepoccuiickas https://www.resh.edu.ru/subject/lesson/4743/start/150742/

poBepoyHas paboTa

https://videoteka.apkpro.ru/chem




27.04 — bu6mmoreka L{OK https://academy-
30.04 content.apkpro.ru/ru/lesson/c2{2f3d7-43d1-4873-ace0-
78eca6009628
31 AMUHBI: METHJIAMHH U https://videouroki.net
AHWIINH https://www.resh.edu.ru/subject/lesson/6296/start/212589/
https://videoteka.apkpro.ru/chem
https://www.yaklass.ru
AMMHOKHCIIOTEI KaK 04.05 -
amboTepHbIe 08.05 Bbu6nuoreka L{OK https://academy-
OpraHn4eCcKue content.apkpro.ru/ru/lesson/c2f2f3d7-43d1-4873-ace0-
COCOUHEHMUS, UX 78eca6009628
32 OHOJIOTHYECKOE https://videouroki.net
3gayeHue. IlenTuael. https://www.resh.edu.ru/subject/lesson/5452/start/150796/
Besky Kak IIpHpOIHbIE https://videoteka.apkpro.ru/chem
BBICOKOMOJIEKYJIS[PHBIE https://www.yaklass.ru
COCIUHECHUS
12.05 — Butbnuoreka L{OK https://academy-
OCHOBHEIE HOHSTHS 15.05 content.apkpro.ru/ru/lesson/45b81dac-acba-440e-99e3-
14¢3ba78050a
33 XHMIH https://videouroki.net
BRICOROMOTICKYJIAPHAIX https://www.resh.edu.ru/subject/lesson/6095/start/ 150823/
COCAMHCHUN https://www.resh.edu.ru/subject/lesson/6095/start/150823/
https://videoteka.apkpro.ru/chem
OCHOBHBIE METOIBI 18.05 — bubnuoreka LIOK https://academy-
CHHTE32 26.05 content.apkpro.ru/ru/lesson/1600e4a4-d259-4ba9-9632-
BBICOKOMOJIEK YIISIPHBIX R bl e
34 . https://www.resh.edu.ru/subject/lesson/6152/start/150850/
COCIHCHHUM.

[TnacTmaccel, KayuykH,
BOJIOKHA

https://www.resh.edu.ru/subject/lesson/4777/start/170536/
https://videoteka.apkpro.ru/chem

https://www.yaklass.ru
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11 KJIACC

KoaudecTBO 9acoB

Ne Tema ypoka Konrpoar IIpakruuec /[lara DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/n Bcero  Hble KHe M3yYeHHSI  pecypcChbl
padoThI padoThI
01.09. — bu6mmoreka LIOK https://academy-
XUMHUYECKUN IIIEMEHT. 05.09 content.apkpro.ru/ru/lesson/20b1df2e-6¢ce4-435b-bodc-
ATOM. DieKTpoHHas 1 5155d30a45fa
KOH(UIrypalys aTOMOB https://resh.edu.ru/subject/lesson/6479/start/150989/
https://videouroki.net
[lepuoanueckuii 3aKoH u 08.09 —
Tleprosueckas cucTeMa 12.09 bubmuoteka LIOK https://academy-
content.apkpro.ru/ru/lesson/e7d48881-055d-49da-a49c-
XHUMHYECKHUX 3JIEMCHTOB
1 7375¢3d033e9
/. 1. Menneneesa, ux https://resh.edu.ru/subject/lesson/6332/start/151021/
CBA3L CVCOBpeMeHHOH https://videouroki.net
TEOpUEU CTPOCHHS aTOMOB
3aKOHOMEPHOCTH 15.09 —
H3MCHCHHS CBOMCTB 19.09
XUMHYECKHUX DJIEMEHTOB U
UX COCJIMHEHUH 110 bubmuoreka LIOK https://academy-
rpymnmnaM 1 nepuoaM. content.apkpro.ru/ru/lesson/e7d48881-055d-49da-a49c-
3HadeHue 1 7375¢3d033e9

MEePUOINYECKOT0 3aKOHA U
CUCTEMBI XUMHNYCCKHUX
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHU
HayKu

https://videouroki.net
https://www.yaklass.ru




22.09 — bu6mmoreka LIOK https://academy-
CTpoeHHe BEleCTBa. 26.09 content.apkpro.ru/ru/lesson/a9c9a61e-e387-4ffe-bctb-
XuMH4ecKas CB3b, €& acadc7241b21
BHITBL: MEXaHI3MBI https://academy-content.apkpro.ru/ru/lesson/2859ec02-

’ . 8ecd-4cd8-8531-edad962608fb
00pasoBarus koBaneHTHOH https:/resh.edu.ru/subject/lesson/5911/start/151053/
cBs3u. Booponnas cassb https://www.yaklass.ru
https://videouroki.net

BanentHocTs. 29.09 — bubmunoreka IJOK https://academy-
DIEKTPOOTPULIATENLHOCTD. 03.10 content.apkpro.ru/ru/lesson/12bfc348-007f-4796-beda-
CrelneHb OKUCIICHUS. 180fc6b720fe
BemectBa MoneKkyasipHOTO https://resh.edu.ru/subject/lesson/5581/start/151081/
M HEMOJIEKYJISIPHOI'O https://videouroki.net
CTpOEHUA
TTOHATHE O AMCIIEPCHBIX bubmuoteka LIOK https://academy-
crcreMax. VCTHHHbLC 1 content.apkpro.ru/ru/lesson/8ae38be6-e06f-4fae-9729-
KOJUIOUIHBIE PACTBOPHI. 06.10- 699031091968

10.10 https://resh.edu.ru/subject/lesson/4939/start/151134/
Maccosas 10111 BelecTsa https://www.yaklass.ru
B pacTBOpE https://videouroki.net
Knaccudpukanuus n 13.10 —
HOMCHKJIaTypa 17.10 Bbubmnoreka ITOK https://academy-
HEOPraHUYEeCKUX content.apkpro.ru/ru/lesson/5e33bc30-805d-41fe-bf72-
COCIMHEHHH. 8604344557
['eHeTHUeckas CBSI3b https://www.yaklass.ru
HEOPraHWYECKHX BEIIECTB, https://videouroki.net
Pa3TAYHBIX KJIACCOB
Knaccn (I)I/IKaLII/ISI 20.10 — bubmoteka I{OK https://academy-

24.10 content.apkpro.ru/ru/lesson/75637222-d397-4bla-810a-

XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U

cc7bca9e8alc
https://resh.edu.ru/subject/lesson/4938/start/151107/




OpraHUYEeCKON XUMHH.
3aKOH COXpaHEHHUS MaCChl
BELIECTB; 3aKOH
COXpaHEeHus U
MPEBpALCHUS SHEPTUU
MIPU XUMHUYECKHUX

https://www.yaklass.ru
https://videouroki.net

peakusx
05.11 - bubaunoreka IJOK https://academy-
08.11 content.apkpro.ru/ru/lesson/fOcbSdef-307e-4575-89d0-
C 86041b603655
KOpPOCTb PEaKIH.
9 OOpaTumbie peakIlyi. https://academy-content.apkpro.ru/ru/lesson/Oe41e568-
0a2b-4605-bb92-35d1ab69f9ba
XHMIHECKOE PABHOBECHE https://videoteka.apkpro.ru/chem
https://www.yaklass.ru
https://videouroki.net
[IpakTrueckas padota Ne 10.11 —
10 1. «Bnustaue paznu4HbIX 14.11 https://videoteka.apkpro.ru/chem
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»
17.11 - Bubmmoreka I{OK https://academy-
21.11 content.apkpro.ru/ru/lesson/237cdb54-2787-4817-8330-
SHGKTPOJ'H/ITI/I‘-IGCKEIH 6c027b075645
nucconuanus. [loustue o https://academy-content.apkpro.ru/ru/lesson/847d1752-
BOJOPOJHOM IT0Ka3aTeiie 151b-4501-8390-£29649f6c913
11 (pH) pactBopa. Peakuun https://academy-content.apkpro.ru/ru/lesson/e2b3e2ce-

HOHHOro oOMeHa.
I'uaposin3 opraHuvecKux u
HEOPTraHUYECKUX BEIIECTB

¢781-40be-bb00-fab862636f7¢
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://videoteka.apkpro.ru/chem
https://videouroki.net




24.11 — bu6mmoreka LIOK https://academy-
OKHCIUTENBHO- 28.11 content.apkpro.ru/ru/lesson/8f219cef-7a8a-44d5-b58a-
BOCCTAaHOBHUTECIILHBIC b3dIb2eeb237
D peakui. TonsTie 06 https://academy-content.apkpro.ru/ru/lesson/32e5edc9-
cb82-4f4a-adSe-4f56bc7el4ed
SMCKTPOJIM3C paSHHaBOB " https://videoteka.apkpro.ru/chem
pacTBOpOB COJICH https://www.yaklass.ru
https://videouroki.net
01.12 — bu6nuoreka ITOK https://academy-
KOHTpO/bHas paboTa mo 05.12 izzge;;;(l)%l;psro.ru/ru/lesson/9adf8229-876b—4907—868e—
c
13 pasneny «Teoperuueckue https://academy-content.apkpro.ru/ru/lesson/cc14f97b-
OCHOBBL XHUMHID ada3-4ac9-a123-dadc40973c6f
Mertaibl, UX MOJIOKEHHUE 08.12 —
B [leprogmueckoii 12.12 bubmuoteka LIOK https://academy-
CHOTEME XUMITUECKIX content.apkpro.ru/ru/lesson/a0d5bd16-683e-4ale-8073-
snemenToB Jl. . 70c604¢9c862
14 Menereesa i https://academy-content.apkpro.ru/ru/lesson/e7ff8162-
0d4d-40f8-b9t7-422c¢3e710750
0COGEHHOCTH CTPOEHNA https://resh.edu.ru/subject/lesson/3493/start/151213/
aromos. Obmme https://www.yaklass.ru
(usnueckue cBOKMCTBA https://videouroki.net
METAJIJIOB
CIITABEL METAIIOR. 15.12 — https://resh.edu.ru/subject/lesson/4961/start/151293/
15 DEKTPOXUMHYCCKUT P 19.12 https://deeoteka.‘emkpro.ru/chem
. https://videouroki.net
HANPSKECHUA METAIIIOB
XUMIUECKIE CBOHCTRA 2212 — https://resh.edu.ru/subject/lesson/5814/start/151239/
16 P —— 30.12 https://videoteka.apkpro.ru/chem

(HaTpuii, Kanui, KaIbIHiA,

https://videouroki.net




MarHui, aJlOMAHHAN) U UX

COEJIMHEHU

XUMHUYECKUE CBOMCTBA 12.01 - https://resh.edu.ru/subject/lesson/3534/start/151266/
17 Xpoma, MEJIU U UX 16.01 https://videoteka.apkpro.ru/chem

COETUHEHUN

19.01 — https://resh.edu.ru/subject/lesson/3479/start/151187/

XUMUYECKUE CBOMCTBA 23.01 https://resh.edu.ru/subject/lesson/3514/start/151429/
18 IIMHKA, JKeJie3a U UX https://videoteka.apkpro.ru/chem

COCIMHEHUI

IIpakTnueckas pabora Ne 26.01 - Bbubarnoreka IIOK https://academy-

2. "Peuienue 30.01 content.apkpro.ru/ru/lesson/6545ec44-34c5-43f6-826b-
19 AKCIIEPUMEHTAIBHBIX a648d7d6fef7

3aJ1a4 10 TEME https://videoteka.apkpro.ru/chem

«Metamis"

Hemeramnsl, nx 02.02 —

IIOJIOKCHHUC B 06.02 Bbubarnoreka IIOK https://academy-

[Tepuonnueckoit cucreme content.apkpro.ru/ru/lesson/2390b83e-a935-4c96-bd3a-
20 XUMHUYECKHUX DJIEMEHTORB 25t26d9¢1139

. . MenneneeBa u https://resh.edu.ru/subject/lesson/5939/start/151320/

0COOEHHOCTH CTPOCHHS https://videouroki.net

aTOMOB

09.02 — bubmmnoreka IJOK https://academy-

DusHIeCKHe CBOICTBA 13.02 content.apkpro.ru/ru/lesson/cfb70¢37-2784-4c66-be05-

HEMETAJIOB. AJUTOTPONUS b0966dffb673
21 HEMeTaJlJIOB (Ha mpuMepe https://academy-content.apkpro.ru/ru/lesson/aled8cOe-

KHCJIOPO/Ia, CEpBI,
docdopa u yriaeponaa)

7c1d-4ed6-8fe0-5185¢cc132628
https://www.yaklass.ru

https://videouroki.net




XUMHYECKHAE CBOMCTBA

16.02 —

https://resh.edu.ru/subject/lesson/5913/start/151347/

22 TaJIOr€HOB, CEpPhl U UX 20.02 https://videoteka.apkpro.ru/chem

COEJIMHEHU

XUMHUECKUE CBOMCTBA 24.02 - https://resh.edu.ru/subject/lesson/5913/start/151347/
23 a3oTa, hocdopa u ux 28.02 https://videoteka.apkpro.ru/chem

COETUHEHUN

XuMHYeCcKUe CBOMCTBA 02.03 — ,

https://videoteka.apkpro.ru/chem

24 YIIEpOAa, KPEMHUS U UX 06.03

COCIMHEHMI

10.03 - Bu6mmoreka LIOK https://academy-

[IpumeHeHne BaKHENIINX 13.03 content.apkpro.ru/ru/lesson/96998e2d-5037-43d4-b8ec-
25 HEMETAJIOB U UX ¢62¢f3452090

COCIMHEHMI https://www.yaklass.ru

https://videouroki.net

O06o00menue u 16.03 —

cucTeMaTu3alus 3HaHUi 20.03

o teme «HemeTrasnibi.
26 Berinenenis o https://www.yaklass.ru

YPaBHCHHUSIM XUMHUYECKHIX

peakuuii u

TEPMOXHUMHUYECKUE

pacyeTsl

ITpakTnueckas pabora Ne 30.03 - Bbubanoreka IIOK https://academy-

3. «Pemrenne 03.04 content.apkpro.ru/ru/lesson/7¢19b0ba-7815-4db3-86f4-
27 AKCTIEPUMEHTAITbHBIX d0ac5b740b3b

3a7a4 [0 TEME
"HemeTamas"»

https://videoteka.apkpro.ru/chem




KontposbHas pabota mo

06.04 —

28 TeMaM «MeTaiel» U 10.04
«Hemeramis»
13.04 — bu6mmoreka LIOK https://academy-
Heopranuueckue u 17.04 content.apkpro.ru/ru/lesson/35¢2be59-f1¢6-46¢6-910c-
46a0576d6924
OpPraHWYECKHUE KUCIIOTHI. -
29 0 https://academy-content.apkpro.ru/ru/lesson/58903722-
COPTaHMHICCKHC 1 79bc-4b22-b276-114fab0dd 141
OpraHuCCKUC OCHOBAHM https://videoteka.apkpro.ru/chem
https://videouroki.net
20.04 — bubmuoteka LIOK https://academy-
24.04 content.apkpro.ru/ru/lesson/46b429e4-931¢c-43fb-a2ba-
AmdoTepHbie be9eObbeddef
HEOpraHHYECKHE U https://academy-content.apkpro.ru/ru/lesson/96998e2d-
5037-43d4-b8ec-c62ct3452090
OpraHu4eCcKue
30 . https://academy-content.apkpro.ru/ru/lesson/c6c5af9a-
r A ) 9645-4604-9834-59151d566a61
CHETHHCCKad CBA3D https://academy-content.apkpro.ru/ru/lesson/0f59d4{0-
HEOPTraHMICCKUX 1 199b-40f4-ae5f-81026ff23780
OpraHNYCCKUX BCIICCTB https://resh.edu.ru/subject/lesson/4960/start/151374/
https://videoteka.apkpro.ru/chem
https://videouroki.net
Poins xuMuu B 27.04 —
T o—— 30.04 bubmoteka I{OK https://academy-
. content.apkpro.ru/ru/lesson/029ee9{3-6675-4682-9ba8-
SKOJIOTUYECKOM,
31 iy Tfca5cal 8277
DHEPTETHHCCKON 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
MHIIEBOH besonacHocTH, https://videouroki.net
Pa3BUTUHU MEIULIMHBI
[IpencraBnenust 06 o6mUx 04.05 - bubmoteka I{OK https://academy-
32 HayYHBIX TPUHITAIIAX 08.05 content.apkpro.ru/ru/lesson/34e920c7-f570-45b1-8c7e-

IMPOMBIIIJICHHOT'O

b7989845da49




IOJIyuyeHUs BayKHEHIITNX
BCIICCTB

https://academy-content.apkpro.ru/ru/lesson/f5999557-
18c8-4853-83a0-588bf830407a
https://videouroki.net

12.05 - bubmuoteka ILIOK https://academy-
Ye/0BEK B MHDE BEIIECTE 15.05 content.apkpro.ru/ru/lesson/acd826¢f-ba2d-49db-b216-
33 1 ef7¢26a84728
1 MaTCpHajos https://videouroki.net
https://www.yaklass.ru
18.05 — bubmoteka I{OK https://academy-
XHMHS ¥ 310DOBbE 26.05 content.apkpro.ru/ru/lesson/b8e4d657-2cc7-4860-8583-
34 1 9f76edc8as59f
Hejtonexa https://videouroki.net
https://www.yaklass.ru
OBIIEE KOJIMYECTBO YACOB 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoOBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJM XHMHUHU B MO3HAHUU
ABIIGHUN MPHUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
(GyHKUMOHANbHAA  TpyMMa, pajdKan,  HM30MEpUsi, HU30MEpHI,
TOMOJIOTMYECKUN PSAJ, TOMOJIOTH, YTIJIEBOJAOPOJbI, KHCIOPOA- U
a30TCoACpIKAIIUE COCTUHCHHS, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKH1), MOHOMED, TOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XHMHUYECKOTO CTPOCHHS OopraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BaXXHEUITUX HEOPraHUYECKHMX U OPraHMYeCKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTb yYMEHUW BBISIBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IPU OINMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHHU UCTIOTIB30BATh XUMUYIECKYIO CHMBOJIUKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYEeCKHMX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  peaklUud, M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPraHWYECKUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMupoBaHHOCT YMEHHMH YCTaHABIMBATh MPUHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHUS], BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JlaBaTb UM Ha3BaHMUS [0 CHCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHWYECKUX COCTMHECHUX (OJAMHAPHBIE U KpaTHbBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPUHU
CTpOoeHHs opraHndeckux pemiectB A.M. byriepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNU4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JIHPHI)IG COCAMHCHU A

CdopMupoBaHHOCTh YMEHUH TPHUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
ATUJICHTIIMKOJb, TIUUEPUH, (eHOoN, (opMallbIeru, aneTanibIeru,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHCIIOTAa,
CTeapuHOBAs KHUCJIOTA, TIIIOK03a, (PYKTO3a, Kpaxmay, IeJUII0JI03a,

IJIALMH)

22

CdopMUpoBaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3MYecKne W XUMUYECKHE CBOWCTBA THIHYHBIX MPEIACTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, dSTUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbIACTH/I,
MypaBbUHAsA U YKCYCHasi KHCJIOTHI, IJIFOKO3a, Kpaxmal, IeJUT0J03a,

AMHUHOYKCYCHasd KI/ICJIOTa)

2.3

CdhopMHPOBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXJIY TUIUYHBIMU  INPEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMUYECKHUX PEaKIUN C UCTIOTB30BAHUEM CTPYKTYPHBIX (popMyIT

2.4

CpopMupoBaHHOCTH ~ YMEHHUSI  XapakTepU30BaThb  HCTOYHHKHU
YII€BOIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM U MPAaKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
OpU W3YYCHUHM BEIIECTB W XMMUYECKHUX SIBJICHUN (HaOIIO/ICHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMU M HX

IMPUMEHCHUEM

3.2

33

CdopMUpOBaHHOCTh yMEHHUU COONIOAATH TPAaBHJIA ITOJTH30BAHUS
XUMHYECKOW TOCYIoi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TAKXKe
npaBuiIa OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKUX OIIBITOB

ChopMupoBaHHOCT, ~ YMEHHWH  IUIAHUPOBaTb W BBIIOJHSTH
XUMHUUYECKUM SKCIIEPUMEHT (TPEBpallleHUs OPraHMYECKHUX BEILECTB
IIPY HarpeBaHuy, IOJyYEHUE OSTWIEHA M H3YYEHHUE €ro CBOICTB,
KAueCTBCHHBIC pEaKLUU OPraHUYECKUX BELIECTB, JCHATypalus
O€JIKOB MPH HArpEBaHUH, [[BETHBIE PEAKIIUU OCIKOB) B COOTBETCTBUHU
C TpaBWJIaMHU TEXHUKH 0€30MacCHOCTH MPH OOPAIIEHUH C BEIECTBAMU
U J1a00paTOpHBIM 00OPYZOBAaHMEM; HPEICTABIATh PE3YIbTaThl
XMMHUYECKOI0 JKCIepUMeHTa B (¢GopMe 3aluch  ypaBHEHUH
COOTBETCTBYIOIIUX peakUui U (GopMyIupoBaTh BBIBOJBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyI0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
11e1eco00pa3HOro MoBEACHUsI B ObITY M TPYAOBOM N€ATENbHOCTH B
LENIIX COXPAHEHUS CBOETO 3/0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, 0CO3HaBaTh OMACHOCTb BO3/JCUCTBUS HA >KUBBIE OpPraHU3MbI
OTIpeNIEeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAs CMBICTT IIOKa3aTelst
I[IAK (mpenenpbHO AOMYCTUMON KOHIIGHTpAIlMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIEHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHCTBUS Ha OpraHu3Mm 4CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUHU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJIEMEHT, aToM,
ANIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJICKYJIA, BaJICHTHOCTb, JJIEKTPOOTPUIATEIILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI  00BEM, KPHUCTALIMYECKAS PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOP, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JUCCOLMALsA, OKHUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKIHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepuonuueckuit 3akon [[.M. MenpaeneeBa, 3akoH
COXPaHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHUH,
(haKTOJIOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHUU H
0€30ITaCHOM UCIOJIb30BAaHUN BOKHEHIIIMX HEOPraHUYECKHX BEIIECTB B

6LITy u HpaKTHHCCKOﬁ ACATCIIbHOCTH YCJIOBCKA

ChopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSA3b W3YYEHHBIX MNOHSITHH, NPUMEHATH COOTBETCTBYIOIIHE
TOHSATUSA TPU OINUCAHUM CTPOCHUS M CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX IPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOAAMU HAyYHOTO TO3HAHUS BEILECTB U
XUMUYECKUX SIBIICHUM (HAONIOZeHUEe, HW3MEpEHHe, HKCIIEPUMEHT,

MOJICIMPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHHMM ONpPENENsITh BaJEHTHOCTh U CTENEHb
OKHCJICHUS XHMHYECKMX DJIEMEHTOB B COEJUHEHHUAX Pa3JIMYHOTO
CoCTaBa, BHMJ XMMHUYECKOH CBsi3u  (KOBaJCHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BeIllecTBa (aTOMHAsl, MOJIEKYJISIpHAsi, HOHHAS,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHI OMpPeNEsATh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HCOPraHNUICCKUX CO€IUHEHUI




1.6

1.7

ChopMupOBaHHOCTh YMEHHSA KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peakuuy 1o pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIIECTB, TEIUIOBOMY 3()QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJn3aTopa)

ChopMHUPOBAaHHOCTh YMEHHH COCTABJIATH YPAaBHCHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIC YPAaBHEHMUS DPEaKLUN
HOHHOIO0 OOMEHa, YYUTHIBas YCJIOBMsS, IPU KOTOPHIX ITH PEAKLMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEP K IAOLIHE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

22

ChopmupoBaHHOCTE YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peaklnu OT pa3inuyHbIX (PaKTOpPOB

ChopmMupoBaHHOCTE YMEHUH OOBSICHATH XapakTep CMELICHUs
XUMHYECKOTr0 PABHOBECHS B 3aBUCMMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunnun Jle Hlatenbe)
OO6m1ast 1 HeOpraHu4vecKass XUMHs

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbIch [leprogunueckoro
3akoHa /.M. MeHnneneeBa HM JI€MOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
GbyHKIIIN

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MenpeneeBa, UCIIONB3YS MOHATHS «S-, P-, d-3NEKTPOHHBIE OPOUTATHY,
«QHEPreTUYeCcKre YPOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAMHEHUH IO IEpPUOJaM U
rpynmnaM Ileprogudeckoil cucTeMbl XUMUYECKHX 3nemMeHToB J[.I.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XMMHMYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHEeTUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/II\/JI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTaHABIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coequHeHui (poCThie BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHI)IC T'HAPOKCUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbabie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BeIlecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMuUak, raméHas HW3BEeCTb, HEraléHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX BEHIECTB Pa3IUYHBIX
KJIACCOB, MTOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBKO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHSATH
XUMHAYECKHH SKCIEPUMEHT (Pa3lioKeHUE TEePOKCHIA BOJIOpOJA B
MPUCYTCTBUH KaTAIN3aTOPa, ONPEeIeNICHIE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOpa, BIUSHUE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMM, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKlMM Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTABHBIX 3a/1a4
o reMam «MeTaiuib» U «HemeTanss») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  00OPYNOBAaHMEM;  TPEICTABIATh  PE3YyJIbTATHI
XAMHAYECKOTO JKCIepUMEeHTa B  (opMe 3almucu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U (OopMyJIupOBaTh BHIBOJbBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTb yYMEHUH COOMIOAATH MpaBWiia IO0Jb30BAHUS
XUMHAYECKON TOCY/I0W W JTa0OpaTOPHBIM O0OPYIOBAaHUEM, & TAKXKE
MpaBUJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIHUSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT,  YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOTO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




06L[II/IX Hay4YHbIX TPHUHOUIIAX W  OSKOJIOTHYCCKUX np06neMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2
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ChopMHUPOBAHHOCTH MPEACTABICHUN O XMMUYECKON COCTaBJISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW IS
pelIeHrs NPAKTHUYECKUX 3a/Jady U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKU aHAJIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, MojJydaeMyr0 U3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U Ipyrue)

CpopMUpPOBAaHHOCT, YMEHHI COOJIIOAATh MPaBHIIa HKOJIOTHYECKU
11eJIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3J0POBbS U OKPYKAIOMICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMAcCHOCTh BO3JEWUCTBUS Ha IKUBBIE OPTraHU3MBI
OINpENeNIEHHBIX  BEIIECTB, IMOHMMAasi cMbica Tmokazarens [1/IK,
IOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUS U NPCAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAaHUEM TOHSATHUSl «MaccoBas JI0JIs BEIIECTBA B PacTBOpE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX PEAKIUIX, MACCHI
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
TeII0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIHICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHMyYecKOM XUMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MAaTepuajoB. Teopus CTpOEHUs OPraHUYECKHUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIHIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYECcKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJAMHApHBIE U KPAaTHbIE
cs3u. [Ipencrasienne o KiaccuGpUKaIMM OPraHUuIeCKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psia. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENM AJIKAHOB: (PU3MUECKUE M XMMUYECKUE CBOMCTBA
(peakuu 3aMeIleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYCHHE U

IIPUMCHCHHEC

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEACTABUTENH AJKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TaJOT€HUPOBAHUA, THUJpaTallUM, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3
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Anxaauensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMUMHYECKHE CBOICTBa (peakuus nonumepusanun). [lomyuyeHre cMiHTETHYECKOTO

KayuyKa U PEe3HHbI

AJKHMHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUs], TOMOJIOTHYECKUN psijl. ALIETUIIEH —
MPOCTEHIINM TpPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (PHU3UYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpeHI/Iﬂ), MOJIYYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: coctaB, cTpoeHue, (pu3NUECKHME W XHMHYECKHE CBONCTBA
(peakuuu TaJOTEHUPOBAHUS W HHUTPOBAHMS), IMONYYCHHE M TPHUMEHEHHUE.
Tonyon: cocraB, cTtpoeHue, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakluu
raJIOrTeHUPOBAHUS M HUTPOBAHUS), MOJy4yeHUE W NpuMeHeHHe. TOoKCHUYHOCTh
apeHoB. ['eHeTndecKas CBs3b MEXKIY YIJIEBOAOPOAAMM, NMPUHALJICKANUMU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble WCTOYHUKM yriaeBOAOpoAoB. IIpupomHbI ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
IIEPEroHKa, KPEKUHI (TEepMHUYECKUH, KaTalnuTudeckuil), nuponus. ITpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KamMeHHBbIiH

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHOI: CTPOCHUE,
¢du3nuecKkue W XMMHUYECKHE CBOWCTBA (pEaKlMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEeHeHHe. BoJopolHbie CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJA HA OPraHU3M YeJIOBEKa.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOIS

@deHo: CTpOEHUE MOJIEKYJbl, (U3MYecKrHe U XUMHYECKHE CBOMCTBA.
Tokcuunocth Genoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTy, aleTaibAeru/l; CTPOCHHUE, (PU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KAaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsI
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCJOT, peakuus »TepuduKanuu), MOJIyd4eHHe U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JeiicTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA YriIeBOI0B (MOHO-, JU- M MOJMCAXAPUIbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIH,
¢u3znyeckue M XHUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHeIM ~ pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPHUPOJIe, IPUMEHEHHE,
6uosornyeckas posib. Porocunte3. PpykTO3a Kak M30Mep IoKko3bl. Kpaxman
U LEJUII0JI03a KaK NpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnyueckue W XUMHUYECKHE CBOMCTBAa Kpaxmamia (THAPOJIW3, KadeCTBEHHas

peaKIus C HOJIOM)

A3oTcoepikaliie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckne coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuUMeEpe IJIMIMHA). buosornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHasd,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBA OENKOB:

TUAPOJU3, ACHATypalusl, KAYeCTBEHHbIC peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3AIUHU,  CPEAHSS

MOJICKYJIsIpHasd Macca. OcHoBHBIC MCTOAbl CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHeHI/Iﬁ — IMOJIMMEPpHU3alnA U IIOJIUKOHACHCA U

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOABI HM3YYCHUS BCHICCTB HU HUX npeBpameHHﬁ:
O3HAaKOMJICHUE C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1.1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DNEKTPOHHAs 000I0UKa.
DHepreTudyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTATH, §-, P-, d-2JI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUst SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

[Iepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneea. CBsi3b Nepuoau4eCcKoro 3akona u [lepnoanueckoii cuctemsl
XuMHyeckux 3yeMeHToB J[.M. MenneneeBa ¢ COBpEeMEHHON TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOICTB XHMHUYECKUX D3JIEMEHTOB U
o0pa3yeMbIX UMM IPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM U MEPUOJAM.

3HadeHue NepruoaANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

1.4

1.5

Ctpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBS3HU
(koBaJleHTHasl HEMOJNSpHAs W TOJSApHAs, WOHHAs, MeTajindeckas). VIOHBI:
KaTHOHBl M aHWOHBIL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XHUMHYECKOH

cBs3HM (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHbIN). BonoponHas cBs3b
BanenTHOCTB. DnekTpooTpuniaTeabHOCTh. CTENEeHb OKUCIECHUS

BemiecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pemérku. lloHsatne o aucnepcHsIX
cucreMax. VIcTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBasi J0J11 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOM M OPraHMYecKoil XUMUU. 3aKOH COXPAaHEHHUs MaCcChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMTPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUecKoe paBHoBecue. DaKTOpHI, BIHAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense
OnexTponutrdeckas quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IuenoudHas. Peaxuuum

HOHHOrO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

2.1

Heopr AHNYCCKasA XUMHUA

Hewmerannel. ITonoxenue HeMeTajaoB B HCpPIOI[PI‘IGCKOﬁ CUCTCMC XMUMHNYCCKHUX
JJICMCHTOB HI/I Menpaeneena u 0COOEHHOCTH CTPOCHUA aTOMOB. duznyeckue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa IMpHUMEpEe KHUCIOpOoaa,

cepsl, pocdopa u yrirepoa)
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2.3

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (TajJOreHOB, CEphbl, a30Ta,
docdhopa, yraepoga W KpEeMHHUs) HM  HUX  COCIMHEHHH  (OKCHIOB,
KHCIIOPOJICO/ICP)KAIIUX KUCIIOT, BOJOPOIHBIX coeauHeHwuil). I[IpumeHeHue

BaKHEUIIIMX HEMETAIIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B Ileproanueckoil cucTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK
aTomMoB MeTasuioB. O01re Gpuznueckre cBoMcTBa MeTaIIOB. CIUTaBbl METAILIOB.

3HeKTpOXHMquCKHﬁ psaa HaHpH)KeHPIfI MCETAJIJIOB
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2.5

XVUMHYECKHE CBOMCTBA BAKHEHIIMX META/UIOB (HATpui, Kaiui, KaJblLui,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xele30, Mellb) U UX coequHeHui. Obuue
crocoObl noy4YeHus: MeTauioB. [IpuMeHeHre MeTauIoB B OBITY U TEXHUKE

I'eneTnyeckas CBsA3b HEOPraHUYECKUX BELIECTB, IPUHAUICKALUX K PA3ITMYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHUU MEIULUHBL. [[oOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKHI/Ifl

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. YenoBek B MHPE BCIIECCTB U MAaTCPHAJIOB!: BayKHEHIIIHE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KpaCcKu, CTCKIIO,
KEepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIC YI00peHUs
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Xumus u 3A0POBBC HYCJIOBCKA: IIpaBWJia HCIIOJIb30BaHHA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30IacCHOT0 MCIIOJIb30BaHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCI[H@BHOﬁ KHU3HHU




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus. 10 knacc: yue0. aist o0meodpaszoBar. opranusanuii: 6a3ossiit yposenb/ O.C. ['abpuensH,
U. TI. Octpoymo, C. A. CnagkoB C.A. — M.: Ilpoceemenue, 2020. -128 c.
Xumus. 11 kmacc: yde0. mns oOmeoOpaszoBar. opraHusanmii: 06azoBblii ypoBeHb / O.C.
I"abpuensn, U. I'. Octpoymos, C. A. Cnankos C.A. — M.: IIpocsemenue, 2021. -127 c.
«Ilepuonnueckass cucrema xumuueckux daementoB J[.M. MenneneeBay, Ttabnuia
«PacTBOpUMOCTB COJIEH, KUCIOT M OCHOBAHUMN B BOJIE», «DJIEKTPOXUMUYECKUN PsiJ] HAIIPSLDKEHUS
METAJIJIOBY.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

["abpuensn O. C., SAAmykoBa A. B. Xumus. 10 k. ba3oBslii ypoBenb: Metoandeckoe nocooue. -
M.: JIpoda.

[Nabpuensn O. C., SAAmykosa A. B. Pab6ouas terpaas. 10 k. K yue6nuxy O. C. 'abpuensna
«Xumus. 10 kmacc. ba3oBsiii ypoBeHb». M.: [Ipoda.

["abpuensn O. C., SmykoBa A. B. Xumus. 11 k1. ba3oBslii ypoBenb: Metoanueckoe nocodue.
M.: JIpoda.

[Nabpuensn O. C., SAAmykosa A. B. Pabouas terpaas. 11 xi. K yue6nuxy O. C. 'abpuensna
«Xumus. 11 kmacc. ba3oBsiii ypoBeHb». M.: [Ipoda.

["a6puensu O. C., Barnuna JI. I1. Xumunyeckuit sxciepuMenT B mikoie. 10 ki. M.: IIpoda.
[IpakTuyeckue (1abopaTopHbIe) pabOTHI IO yuyeOHOMY mpenmeTy «Xumus». OcHOBHOE ob1iee
oOpa3zoBanue. Cpennee obrmiee oOpazoBanue: yuedHoe nocodue / A.C. ['opoaeHckas; moa pex.
JLLA. Iapurytunoit — M.: ®I'BHY «MHCcTUTYT conepkaHus U METOJI0B 00ydeHus», 2024. — 21
c.: mi. https://edsoo.ru/wp-content/uploads/2025/01/prakt laboratorn raboty himiya 2024.pdf
Cucrema OIEHKH JOCTIDKEHHH TUITAHUPYEMBIX MPEIMETHBIX PE3yJIbTaTOB OCBOSHHS y4eOHOTO
npeamera «Xumus». CpenHee obiiee oOpa3oBaHue: MeToiuueckue pekomennanuu / H. A.
3arpannuHas, A. C. T'oponenckas. — M.: ®I'BHY «MHcTUTYT comepkaHHs M METOJOB
o0y4yeHUs», 2024. — 80 c.: UL https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_himiya 2024.pdf

YHUBepcabHBIA KOIM(UKATOP paclpeleN€HHBIX M0 KJaccaM MpoBepseMbIX TpeOOBaHUM K
pe3ynbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MporpamMmbl  CpeIHEro  oOIIero
o0Opa3oBaHus U 3JeMeHTOB cojiepkanus o XUMUWU (6a30BbIil ypoBeHb)
https://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko/sredneye-obshcheye-
obrazovaniye/himiya 10-11 un kodifikator.pdf

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

Anxumuk: http://www.alhimik.ru

buorpaduu 3HamMeHuTHIX Mone# http://biography-peoples.ru/

Bupryanbnas xumudeckas mkosna http://maratakm.narod.ru

[Nazera «Xumusi» v calit 1is yunrtens «5 uay Ha ypok xumum» http://him.1september.ru
I'anueo http://www.galileo-tv.ru/




3aHumaTenbHasi XMMUsL: Bce 0 MeTauiax http://all-met.narod.ru

HNHTepHET-TIPOEKT 0 COBpEeMEHHOM (PyHIaMeHTaIbHON Hayke http://postnauka.ru/
Komnexkuus «EcrecTBeHHOHaY4YHbIE SKCIIEPUMEHTHI»: XUMHUsl http://experiment.edu.ru
Mup xumun http://chem.km.ru

[leproauueckas cucreMa XMMUYECKUX 3JIEMEHTOB C HICTOPUUYECKUMU cIpaBKamu http://tablica-
mendeleeva.ru/

OcCHOBBI XMMHH: 00pa30BATEIIBHBIN CANUT JJIs IKOJILHUKOB U CTYJACHTOB
http://www.hemi.nsu.ru

OnnaliH-cCipaBOYHUK XMMHYECKUX 3JIEMEHTOB http://webelements.narod.ru
[TopTan ectecTBeHHBIX HayK http://e-science.ru

[Topran pyHIaMeHTaTLHOTO XUMUYECKOT0 00pazoBanus http://www.chemnet.ru
XuMHus U BCeX: WILTIOCTPUPOBAHHBIE MaTepUalbl IO 00LIel, OpraHn4ecKoi 1
Heopranuyeckon xumuu http://school-sector.relarn.ru/nsm/

POUI https://resh.edu.ru/

Xumunueckue cepBuckl. basa 3nanwmii http://www.xumuk.ru/

XuMmuyeckas Hayka u oOpazoBanue B Poccuu http://www.chem.msu.su/rus
Xumus n Kuzup — XXI Bek http://www.hij.ru

[IxonbHas xumus http://schoolchemistry.by.ru

DeKTpoHHass OMOIMOTEKA 10 XUMHUH U TeXHUKe http://rushim.ru/books/books.htm
OneMeHTHI http://elementy.ru

AKnacc https://www.yaklass.ru/
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