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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 ropa» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K ONpPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YelOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00pa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CPEIHETr0 00IIero 0Opa3oBaHUs CPEACTBAMU YyUEOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro ONpPENESIEHbl B
nmporpaMme N0 XHMHUU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmuMX wefaed M MPUHLUIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo poyib B
COBPEMEHHOW IUBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTEepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0o MHpPA, OCO3HAHMS B3aHMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aUMOAEHCTBYSI C APYTHUMHU €CTECTBEHHBIMU HAyKAMU, XUMUS CTaJa
HEOTHEMJIEMOM YaCThl0 MUPOBOU KYJIbTYpPbI, HEOOXOIUMBIM YCIOBUEM yCIIEITHOTO
TpyZa W JKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XUMHSI KakK Hayka
co3yjaTeNbHass, KaK Hayka BBICOKMX TEXHOJIOTMH HampaBj€HA Ha peIIeHUe
II00aIbHBIX TPOOJEM YCTOWYMBOIO PpAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM,
DHEPTeTUYECKOH, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3I0POBBSI.

B cootBercTBUM ¢ OOIIMMHM LENSAMH W MOPUHIUIIAMH CpEAHEro oOIlero
oOpazoBaHus cojaepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BBI YPOBEHB
W3Y4YeHHs) OPUCHTHUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJTOTOBKY
oOydJarommxcsi, HEO0OXOJUMYI0O UM JUIS BBIPAOOTKH  MHPOBO33PEHUECKUX
OPUEHTHUPOB, YCHEHNIHOTO BKIIOYEHUS B JKU3Hb COLHMYMa, MPOJOJLKEHUA
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

IIporpamma peanu3yercsi Ha 0a3e LEHTPAa eCTECTBEHHO- HAYYHOH H
TEXHOJIOTHYEeCKOM HanpaBjeHHocTel « Touka pocray .

«Touka pocra» mnmO3BOJISIET CO3JaTh YCJIOBHSI: © JUISl PACIIMPEHHS
COJCPKAHUSA WIKOJBbHOIO0 XMMHYECKOro 00pa3oBaHUsA; ® ISl NOBbILICHHUS
MO3HABATEIbHON AKTHBHOCTHM OOY4YalOIIUXC B  €CTECTBEHHOHAYYHOM
o0J1acTH; ® ISl Pa3BUTHA JUYHOCTH pe0eHKa B mpouecce 00y4eHUs: XUMHH,
ero crnocodOHocre, (POpMHUPOBAHUS U YAOBJIECTBOPEHHUS CONMAIBHO 3HAYMMBIX
HHTEPECOB M NMOTpPeOHOCTe; *Aasi padoThl ¢ OAAPEHHBIMH IIKOJbHUKAMH,
OpPraHM3allMd MX Ppa3BUTHA B Pa3JIUYHBIX 00JlacTAX 00pa3oBaTeIbLHOM,
TBOPYECKOH AesiTebHOCTH. [IpuMensis nugposbie 1a00paTopuu HA YpOKax
XHMHUH, Yy4yalmuyecsi CMOIYT BBINOJHUTH Pa3HOOOpa3HbIe JiadDopaTopHbIE
PadoThI U IKCIIEPUMEHTHI 110 POrpaMMe OCHOBHOM IIKOJIbI.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannveckas xumus» u «OOmas W HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEepKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHUM MO HEOPraHWYECKOW XMMHUH (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUN) U
OpraHn4YecKor XumMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IMPU WU3YyYECHHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAacCCMOTPEHHS BCEro0 MHOI000pas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHus» copMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeneNEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAKOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX



NpeCTaBlICHU O cTpoeHuu BemecTB. CBeaeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COCAUHEHHMH. B Kypce OpraHm4eckol XUMHUHU IOJYy4arOT pPAa3BUTHE
c(opMUPOBAaHHbIE HA YPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHUs NEPBOHAYAJIbHbIE
IPEJICTaBICHNUS O XUMUYECKOMN CBSI3U, KIAaCCU(PUKAIIMOHHBIX IIPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yriOM 3peHHS B mOpeaMmeTre «XUMHUsS» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCsi H3YYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUA
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHMS O BEIECTBAaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTMYECKUX MO3UIIHM,
riy0Xe TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro11Iei 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHHUH, A TAKKE O XUMUUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MNpOTEeKaHuWs JomnoyiHsgeTrcs B Kypcax 10 um 11 kmaccos
JIIEMEHTAMHU COJEP)KAaHMSI, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIAIHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
OPYTMMHM HAyKaMmH, PAcKpbIBalOT €€ POJIb B IO3HABATEIIBHOW M IPAKTUYECKOU
NEATEIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOILECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh MH(POpPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAHWM, pelmeHus HWHTEIUIEKTyalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOTo
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHS  M3YYEHHMS  OPUEHTUPOBAHO  Ha
dbopMupoBaHHE y OOYYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHWMAaHUS
bunocockux MaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro U
OpraHMYEeCcKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, ITO3HABAEMOCTh NPHUPOIHBIX SBIECHUW IIyTEM OSKCIIEpUMEHTa U
pellieHusT MPOTUBOPEYMH MeEXAy HOBBIMH (akTaMM U TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TaK)Ke MpoOJeM cOepexeHUs: IHEPTETUYECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUM U MaTePHUaJIOB.

B rmimaHe pemeHus 3agad  BOCIWTAHWSA, PAa3BUTHS M COLMAIU3ALMU
oOyJaroluxcs MPUHATBIE MPOTpaMMON MO XMMHMH TOAXOAbI K OMpPEEICHUIO
COJEpKaHUSI U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaloT (hopMHupoBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE s



pPa3IUYHBIX BHJOB JIESITCIIBHOCTH: peIIeHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTKu nHGOpMAIUU, HEOOXOAUMBIX JJISl MPUOOPETEHHUS OTBITA TPAKTHUECKOMN
U UCCJIEeIOBATEeNIbCKON NESTENbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke npenojaBaHus XMUMHM KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, TaK U HAa YPOBHE CPEAHETO OOIIETO0 00pa30BaHuUs, IIPH ONPEACICHUH
COJICPKATENIbHON XapaKTepUCTUKU IIeJied H3ydeHUs MpeAMeTa HampaBlICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JESATEILHOCTH Y€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylnbTypbl. C
METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ K OIpENeJCHHUIO LeNel H3ydeHUs
mpeaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.

CoryacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEJISIMU U3YYEHHUS MpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisIIOTCSA:

e (opMHUpOBaHHME CHUCTEMbl XUMHUYECKHMX 3HAHUW KaKk  BaKHEUIIeH
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIC MOHATHUS, (PYyH/IAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHUE WM TMOHHUMAHHME CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOMMMBIX ISl MPUOOpETeHUs
YMEHUN OpPHUEHTHUPOBATHCA B MHPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JESATEIHHOCTH, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atum, comeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
peaIMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpeaHero obmiero odpazoBanus. CeroaHs B
NpernoJlaBaHuy  XUMHH B OOJNbIIe  CTENEeHM OTHAETCS  MPEeANOoYTEHUE
NPAKTHYECKONH KOMIIOHEHTE COJep)KaHus OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 0011€00pa30BaTeIbHON OpTraHM3alliy, BJIAQJICIONIErO He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN U NMPUMEHEHHUS UX B PEANbHOU >KU3HU
JUTSL peIeHUs TPaKTUYECKHUX 3a/1ad.

B cBs3M ¢ 3TUM mpu HW3YYCHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:



amanTanus 00yJaromuXcs K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO TPAMOTHBIX
pelIeHnii B KOHKPETHBIX KXKU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopMupoBaHre y OOYyYalOmUXCS  KIIOYEBBIX HABHIKOB  (KJITFOYEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEpPCAJbHOE 3HAYCHWE IS PA3IUYHBIX BHIOB
JESITEIIbHOCTH: PEIISHUs] Mpo0ieM, TIOMCKa, aHanu3a u o0paboTku mHpopmammu,
HEOOXOJUMBIX JJII TPUOOPETCHHS OIbITa JEATEIHHOCTH, KOTOpas 3aHUMaeT
BaXHOC MECTO B T[IO3HAHWW XHMHH, a TaKXe s OLEHKH C MO3UIUI
DKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB M XHWMHYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKA U MIPUPOIHYIO CPEy;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00yUaroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKMU3HEHHBIMH TTOTPEOHOCTSIMH, MCITOIH30BATh
COBpPEMCHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUHU JIJIS TTOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJIIPHONU WH(POPMAITUH XHMHUYECKOTO COJICP KAHMS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIILJICHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTU XWMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHMS, TIOTIONHEHUSI SHEPTETUUECKUX PECYpCOB U
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TIPUPOJEC M CBOEMY 3I0pPOBHIO, a Tak)Ke MPHOOPETCHHS OIbITa
WCIIOJIb30BaHUs TMOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOM miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaIMeTHON o0nacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO611ee yncIo 4acoB, OTBEAEHHBIX JIJISl M3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero odpaszoBaHus, cocraBisieT 68 dacos: B 10 kiracce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefienio).

IIpeanaraemMplii B mporpamMMe Mo XHMHHM TepedyeHb JaO0OpPATOPHBIX M
NPaKTUYECKUX PadoT peain3yeTcsl ¢ HCNOJIb30BaHHEM 000Py10BaHMS IIEHTPA
«Touka pocra»



COJAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(pUKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHHUH (cucTeMaTuyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BKHEUIINX MPECTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHUYECKUX BELIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpYU HarpeBaHuu (II1aBjIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKJACHHE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIICH
— TPOCTEHIINNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHrue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMmMuueckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAMISKAIIUMHU K
pPa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUN, KaTalUTUYECKuil), muposn3. I[IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (peakuMM C aKTHUBHBIMU METaJUIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢uznyeckue W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHon: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (prU3HuecKre U XMMHUYECKHUEe CBOICTBa (CBOICTBA,
o0miue Uil Kjiacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy9eHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

CrnoxHple 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas

POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCH(UKAIUS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonorunyeckas poiib. @orocunre3. pyKkTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M HX IPEBpALICHUIL:
npoBeJcHUE, HAOMIOJCHUE W OIMUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTa PEAaKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MIPOIYKTOB PEAKLIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opranuyeckue coeanHenus. dusnueckue
YU XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IimuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPHYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX MPEBPAIICHUI:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MPH
HarpeBaHuM, LBETHbIE peakuuu OenkoB. Jlabopamopuvie u npaxkmuueckue
padomul c ucnonvizosanuem obopyoosanusn « Touka pocma»

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHIEH AU



DOKCHEepUMEHTAIbHBIE METObl HM3YYCHHsI BEIIECTB W WX MPEBPAICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanm3amus MeXNpeIMETHBIX CBA3CH MPU M3yUYCHUN OPTraHNYECKONH XUMHUH B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHUE KaK OOIIHUX EeCTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIONIUXCS CHCTEMHBIMHU TSI OTIACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DakT, TUnoTesa,
3aKOH, TCOpHs, aHaIu3, CUHTE3, KiIaccu(uKamms, MepruoJuIHOCTh, HAOIIOICHNE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMOJIOTHMYECKH AaKTHUBHBIE BemiecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
PECYpPCBHI.

TexHONOTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIIHNE CPEICTBA, IEKAPCTBEHHBIE M KOCMETUYECKUE MPEnapaThl, MaTEpUabl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMuYeckuil 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJYPOBHU. ATOMHBIE OpOUTaiH, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKOoHA U [lepnoaudeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHABI XHMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl



oOpa3oBaHHsS KOBAJICEHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
aKuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne 0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkimarypa
HEOPTraHWYECKHUX BEIUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuud. Kinaccupukanmss — XMMHYECKMX — peakiuil B
HEOPTraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIHAAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xuMH4decKkoro paBHoBecus. [Ipunnun Jle [lartense.

OnexTponutryeckas auccouuanus. CuibHble U ciaalble 37eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, [EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALCHUN:
nemoHctpauus Tadmun «Ilepuoaudeckas cuctema XuMuyeckux snemeHTos J[. U.
MenneneeBay, M3yueHHE MoOJeNied KPUCTAIUIMUECKUX PELIETOK, HaONIoJeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajan3aTOpPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUUH HOHHOTO OOMEHA),
pOBEJCHUE MPAKTUUECKON paboThl «BrnusHue paznuyHbix (pakTOpOB Ha CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnblie 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKHMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxxkenue HemetaiuioB B Ilepuoamueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
du3nyeckne CBOICTBA HEMETAUIOB. AJUIOTPONUS HEMETALUIOB (HA IpUMEpE
KHCIIOpOJa, cephl, pocdopa u yrieposa).



XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma WU KpeMHHS) M MX  COCOWHEHUUA  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. [lonoxenne meramioB B llepuonnueckoil cucteMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJe30, ME/Ib) U UX COCIMHEHUM.

OObmue crocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
U3Y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», O0Opa3lioB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIEHWEe M OIMCAaHHWE JIEMOHCTPAIUOHHBIX U
71a00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT Y LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnblie 3agaun.

PacuéTtel maccel BemiecTBa WM 00BbEMaA ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B oOecrieuyeHHH 3KOJIOTHYECKOM, YHEPreTUUEeCKON W IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUANOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HAaHOMAaTepHuasbl, OPraHUYECKUE W MUHEPAJIbHbIC
ynoOpeHus.

Xumusi ¥ 3[0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HEOpraHnveckorM xuMuu B 11 Kilacce oCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK



OoOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUNA, SBJISIOMIAXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KIacCU(pPUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
AKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBIICHHE.

dusuka: MaTepus, IHEPTHs, MACCa, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUM YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHosorus: XuMuyeckass NMPOMBIIUIEHHOCTb, METAJLUIYPIHUsl, IIPOU3BOICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOW3BOJCTBO, IHILIEBAs
IPOMBIIUIEHHOCTh,  (papMalleBTHYECKass  MPOMBIIUIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIPEnaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpHUAIIOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TPOTPAaMM CpPEIHEro OOlIEero o0pa3oBaHusl (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o0111ero 00pa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1e MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH IIE€JI0CTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CAVHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JCSATEIBHOCTHU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM U TpPaBWIAMM  TOBEIEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HaHUS, CaMOpPAa3BUTHUA M HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIBbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE IEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K HMCTOPUYECKOMY M HAyYHOMY HAacCJEIHI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJbTaT
JUINTETBHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpeca M II03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHMH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJAECHUS;

CHOCOOHOCTH OLICHWBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MMacCHOr0 OOpaleHusi C BeHIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOMU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUSl MOCTEACTBUNA M HENPUATUS BPEIHBIX NpUBBIUEK (YINOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHHH NPAKTUYECKHUX 3adad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI Pa3IudHOrO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOH TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLUUAIIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIBb30BAHMS;

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

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JESTEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeU(UKA XUMHUU KakK HayKh, OCO3HaHUS €€ poiu B
bopMHUpOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpPE Kak O €IMHCTBE MPHUPOIBLI U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUMI
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHHMS SBJICHUH OKPYKAIOIIEro MUpPA U
MPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBaHHBIC 3aKTIOYCHHS HA
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHWIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUA  MHPOBO33PEHUS  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PHUKY METOJ0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCcClieJ0OBaHNe, HAOIOJIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMo3HABaATeJIbHBIMH
AEUCTBUSIMM:

1) 6a3oBble JJOrHYecKmne JelcTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaThH  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHHMM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHM [Js KIacCH(PUKALUKU BEIIECTB U
XUMUYECKUX PEaKIInii;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXKAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PEIICHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XMMHUYECKHX
peaKLuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTa
MO3HAHUA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3JInYHBIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (opM
MPECTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEIIPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMel: NpPUMEHATh MEXIpeaAMeTHbIe (dusudyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOM TEMBI B XOJ€ JUAJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHMpPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIECAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, pealn3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OgiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Onpenesnsas €€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TNpearaéMblii alroputMm ACHCTBUN mpu
BBITIOJIHEHUHM YYEOHBIX U HCCJIEJAO0BATENLCKUX 3aj7ad, BbIOMpaTh Hambosee
b (}EeKTUBHBIN CcMOCO0 HMX penieHus ¢ y4ETOM TOJy4YeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHau3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUH



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS IPAKTUICCKUX 3a71a9
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3II0POBBIO M MPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XMMHYECKHUWA JJIEMEHT, aToOM, JJICKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUILIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MAcChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MaCHOM HCIIOJIb30BAaHUM BaXXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISATh XapaKTEPHbIEC TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUYEeCKUX COCAMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMys OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIEM MOJICKYJl OPraHUYECKHX BEIIECTB JJIS WJUTIOCTPALUA MX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIAcCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKALIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS), JaBaTh WM Ha3BaHUS [0
cucrematndyeckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIIbHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKOJb, TJHIEPUH, (eHos, (HOopMalbIeTH, aleTaablIeTul, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUIICH, AalEeTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHONI, 3TAHOJ, STUJICHTJINKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIerul, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOIHBIM Ta3, Yyrojib), CHOCOOBI HX MEpepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOPMHPOBAHHOCTh YMEHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMHUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBwia OoOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMW TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, TWPEACTABISATh PpPE3yJbTaThl
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3alliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uHoOpMaIMIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHeT U Ipyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHHUsI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTraHUYECKHIX
BEIIeCTB, TOHUMasi cMbici Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUS ¥ TPEJOTBPAICHHS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHWUS BEIIECTB U
XUMHYCCKUX SIBJICHU;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHMS Kypca «OOImas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pelIeHUs TPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATalOINE TOHATUSA (XMMHYECKUM 3JIEMEHT, aToM, M30ToN, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJUTHYECKAS JIUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHECHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLICHUS SHEPrUU
MpY XMMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJIOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCMOJb30BAaHUM BOXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKUX BEIIECTB U UX IPEBPALCHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Ta3, YIVIEKMCIbIM ra3, aMMHakK, raméHas
U3BECTh, HeTallEéHask U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3IIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJIHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOPaxX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHUN (TPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI EPUOIUYECKOT0 3aKoHa [l
N. MenaeneeBa 1 JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHI XapaKTepU30BaThb DSJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, WCHoJyib3ysi NMOHATHUS «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (ONUCHIBATH)  OOUIME
XUMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peaknuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKlny, yYaCTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJIHBIE M COKPALIEHHBIE YPABHEHUSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  paCKphIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKON
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMHUYECKHE TMPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEUIECTB, TEIJIOBOrO 3((eKkTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAod M JabOpaTopHBIM O0OpYIOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPAaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peakliuu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbBIE pEaKIUu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramib») B COOTBETCTBHM C MPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepUMEHTa B QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIHUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOJNYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPAaHEHHUsI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOcOObl YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEJIOBEKa,

JUIS O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB W
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE
HaumeHnoBaHue pa3aesioB U TeM
Ne ni/m Konrpoabnbie IIpakTuyeckue  Pecypcsl,
NMPOrpaMMbI Bcero
padoThl padoThI HCII0JIb30BaHue
00opy/oBaHMsI LIEHTPA
«Touka pocray»
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Uroro no pazueny 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHbIE YyTIeBOAOPOABI — aJIKAHbI 2
9 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 6 1 JlaTuuk BBICOKOM
' aJKaJUEHbI, aJIKUHbI TeMIiepaTypsl, JlaTunk
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 TeMITepaTyphl
54 [pupo/HbIe HCTOYHUKH YTIIEBOAOPOIOB H 3 ! TTATHHOBBIN
’ uX repepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Cruptel. denon JlaTuuk BbICOKOM
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 1 TEMIIEpaTypsbl, JlaTuuk




Crnosxubie 3¢upbl TEMIEPATypPbl
IJIATUHOBBIN —
U3MepeHue
TEeMIIepaTyphl
IIEPEXO0JI0B
AJTOTPOITHBIX
3.3 VriaeBonasl 3 o
Mo dUKaIHA cepbl;
u3MepeHue
TEeMIEPATypPhI
IUTABJICHUS BEIIECTB.
Hatuuk pH
Hroro no pazneny 13
Pasnen 4. A3oTcoaepikaiiye opranudeckue coelMHeHUus
4.1 AMuUHBI. AMUHOKUCTIOTHI. benku 3 Hatuuk pH
Hroro no pazgeny 3
Paspnen S. BeicokoMoOJIeKy I pHBIE COCAUHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no paszneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE
HanmeHnoBaHMe pa3aeioB U TeM
Ne n/m Konrposbnubie IIpakTnueckume  Pecypchl,
NPOrpamMmbl Bcero
padoTbI padoThI HCI0/1b30BaHNE
000py10BaHNS LIEHTPA
«Touka pocra»
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 JlaTunk BbICOKOI
' BEIIECTB TeMmIeparypsl, Jlarauk
TeMIIepaTypbl
TJTATUHOBBIN —
1.3 XUMHUYECKUE PEAKIUU 6 1 1 W3MEpEHHE
TEeMIIepaTyphl.
Harunk pH
Wroro no pazneny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Merabl 6 1 JlaTuuk BBICOKOU
2.2 Hemeramisl 9 1 1 Temmeparypsl, JlaTank
TEeMITepaTypbl
23 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX ) IUIaTUHOBBIN —
’ BEIIIECTB HU3MCPCHUC

TeMIepaTypbl



IepEXoa0B

AJJIOTPOITHBIX
MoauUKaIHi cephl;
U3MepeHue
TEeMIIEPATYPhI
[LUIABJIEHUS BEILIECTB.
Hatuuk pH

Hroro no pazgeny 17

Pa3zgen 3. XuMus u ;Ku3HbL

3.1 XUMHSA U )KU3HD 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acos
Ne HMara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka Kontpoabusbie IlpakTunuyeckue
n/n Bcero H3YyUYeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmert opraHnyecKoil XMMHUH, https://academy-

1 €€ BO3SHUKHOBEHHE, Pa3BUTHE U 1 05.09.2025 content.apkpro.ru/lesson/a9f3d191-
3HAYCHUEC o Sele-4e24-ac02-efb16fa49f6a
Teopust CTpOEHUST OPraHUYECKUX https://academy-

2 coenunenunit A. M. byrieposa, 1 12.09.2005 content.apkpro.ru/lesson/c935a58¢c-
€€ OCHOBHBIC MMOJI0KCHUS T ab0e-4¢59-9dcf-20517ae4b52e
[IpencraBnenue o
KJ1accu()UKALMU OPraHMYECKUX

https://academy-
BeulecTB. Homenkiarypa

3 1 19.09.2025 content.apkpro.ru/lesson/726ee099-
(cHcTeMaTHYCCKas) 1 e e1a9-410f-b8be-b4cb589acad1
TPUBHAJIbHBIC HA3BaHUS
OpraHUYECKUX BEUIECTB

https://academy-
AJIKaHBI: COCTaB M CTPOCHHUE,

4 . 1 26.09.2025 content.apkpro.ru/lesson/258ddc06-

FOMOJIOTHHECKHH P e ec23-473c-b3d7-ed82fcaddd02
o https://academy-
Meran u 3TaH — npocTenire

5 1 03.10.2025 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTEIH ATKAHOB Y ec23-473¢-b3d7-ed82fcaddd02
AJKEHEIL: COCTaB B CTPOCHHE https://academy-

6 . ' P ’ 1 10.10.2025 content.apkpro.ru/lesson/4038171e-
cpouctBa Y 4158-4bd1-ae98-18dc1cfb9399
Otune OTTHJICH —

7 THUIEH H HPOTHICH 1 https://lesson.edu.ru/04/10
MIPOCTENIINE NTPEACTaBUTEIN 17.10.2025




AJIKCHOB

[TpakTuyeckas pabora Ne 1.

https://academy-
content.apkpro.ru/lesson/53¢d2379-

8 «lonyserme sriretia i 24.10.2025  2a45-43b1-9f67-Tebedaf03ce0

W3Yy4YEHUE €ro CBOMCTBY
obopynoBanue «Touka pocTa»

Aunkanuensl. byranuen-1,3 u
Mmetunoyraauen-1,3. [Tonyuenue

9 yraa ’ i https://lesson.edu.ru/04/10
CUHTETUYECKOTO KayuyKa U 07.11.2025
pEe3UHBI
AJNKHUHBL: cOCTaB U 0COOEHHOCTH

10 CTPOCHUS, TOMOJIOTHYECKHIA ——— ALro/04/10

s://lesson.edu.ru
pAan. ALETUIEH — MPOCTEUIIHI 14.11.2025 P
MpEeACTaBUTEb AIKUHOB
https://academy-

Brruucnenus mo ypaBHEHHUIO

11 . 21.11.2005 content.apkpro.ru/lesson/7dada027-
XMMUIHCCKOU peakitin S 8448-418f-b416-fbaledd4ab6d
ApeHbl: 0€H30JI X TOJIYOI https://academy-

12 Tp ' you. 78.11.2025 content.apkpro.ru/lesson/d86d7d00-

OKCHHIHOCTE apeHOB S d5b4-491d-aded-c3ddal9feef4
I'eneTnueckas CBsI3b
€BOJIOPOJIOB,

13 YHICBOAOPOLOB https://lesson.edu.ru/04/10
MPUHAUIEKALINX K Pa3IMUHbIM 05.12.2025
KJlaccaMm
[IpupoiHBIE HICTOYHUKHT
YTJIEBOJOPOIOB: IPUPOAHBIN ra3

14 U TIOIIYTHBIE He(i)TleI‘).Ie rassl, 12.12.0025 https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€
nepepadoTKu

15 [TpupoaHbie UCTOUYHUKHU https://lesson.edu.ru/04/10




YTJIEBOJIOPOAOB: IPUPOIHBIN a3
U TIOITyTHBIC HE(TSIHBIC T'a3bl,
HE(PTHh U IPOAYKTHI €€
nepepadboTKu

KonTponbnas pabota no

19.12.2025

16 https:/1 .edu.ru/04/10
pazaeny «YTiIeBOAOPOIbI» 26.12.2025 PRCessOn.eCl.I
[IpenenbHbIE OMHOATOMHBIE https://academy-

17 CIIUPTHL: METAHOJ U 3TAHOIL. 16.01.2026 content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBs3b T 7440-4b6f-bf84-c04fad71694f

https://academy-
MHOroaroMHsbl€ CIIMPTHI:

18 23.01.2026 content.apkpro.ru/lesson/461aa9c8-
PTHIICHITIHROID W TTHHEPIH o c0ef-4827-a8e5-d12a0bedc826
@DEHOJI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 bu3znuecKkrue 1 XuMUYEeCKHe 30.01.2026 content.apkpro.ru/lesson/649883b8-
CBOﬁCTBa, MIPUMCHCHHUC o 7c5£-4£16-896e-10a2278b08f1

https://academy-
Aunpnerunbl: popmanbae

20 ACTHA q)[i) Actt 06.02.2026 content.apkpro.ru/lesson/8664b319-
AUCTATILACTILL ALCTOH e 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE TIPE/IETbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: 13.02.2006 content.apkpro.ru/lesson/b4feaa04-
MYpaBbHHAsA U YKCYCHas T 3438-4b57-a3ec-ba0f9fe63c0d
I[Ipaktudeckas padora Ne 2. hupeifacadeny-

2 Croit . content.apkpro.ru/lesson/9834d408-
(«-BOHCTBA pacTBOpA YKCYCHOU 20.02.2026  386d-444a-8de3-Tefba8b98cdb
KHUCJIOTBD)

obopynoBanue «Touka pocTay
CreapuHOBas U 0JIEMHOBAs

23 KHUCJIOTBI, KaK IPEICTABUTEIN 27 02.2026 https://lesson.edu.ru/04/10
BBICIIIUX KapOOHOBBIX KHCIIOT

24 MblTa KaK COJIM BBICIIHUX 05.03.2026  https://lesson.edu.ru/04/10




KapOOHOBBIX KHCIIOT, UX
MOIOIIeE NENCTBUE

Crnosxubie 3¢upbl Kak
MIPOU3BOJIHBIE KAPOOHOBBIX

https://academy-

25 content.apkpro.ru/lesson/71ac43{2-
KHUCJIOT. ['Maposin3 CI0KHBIX 12.03.2026 20d4-4945-a0eb-159¢d5f4dOF
a¢upoB
Kupsl: TuApOIIN3, IPUMEHEHHE https://academy-

26 5 Ppl: P - 1P ’ 19.03.2006 content.apkpro.ru/lesson/7 1ac43f2-

MOHOTIHECIAs POIIL HHPOB e a0d4-4945-a0eb-1e59cd5F4d9f
VrineBoasl: cocTas,
. https://academy-
Kkinaccudukanusa. Baxuennme

27 ] 26.03.2026 content.apkpro.ru/lesson/709ce43a-
TpEACTABUTEH. TIHOKO3, e deb6-4281-963b-01d2e212d4d0
bpyxTO3a, caxapo3a
Kpaxman u nemironos3a kak

28 https://1 .edu.ru/04/10
MPUPOAHBIE TOJIUMEPHI 02.04.2026 PEAEESSORECI
KonTponbHas padota no
pazaeny

29 https://lesson.edu.ru/04/10
«Kucnopoaconepxaine 09.04.2026 .

OpraHUYECKHUE COCTUHEHUS
https://academy-
30 AMUHLI: METUIIAMUH U aHUJINH 16.04.2026 content.apkpro.ru/lesson/0c608a59-
T 4¢69-4481-839e-9205£201b73e
AMHUHOKHUCIIOTEI KaK
am¢oTepHbIe OPraHUYECKUE https://academy-

31 P p 6 3.04.2026 content.apkpro.ru/lesson/c2£2£3d7-
COCJIMHEHMS, UX OMOJIOTHUECKOE .04. 43d1-4873-ace0-78¢ca6009628
3HadeHue. Ilentuanl
benku kak npupoHbIE https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 30.04.2026 content.apkpro.ru/lesson/c2{2f3d7-

COCIMHCHUA

43d1-4873-ace0-78eca6009628




33

34

OCHOBHBIE MIOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

OcCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
coenuHeHni. [1macTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

07.05.2026

14.05.2026

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XVUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHask KOH(UTYpalrs aTOMOB

06.09.2025

https://lesson.edu.ru/04/10

[Tepunonnueckuii 3aKOH U
HepI/IOI[I/I‘IGCKaH CUCTEMA XUMHNYCCKUX
anemenToB JI. 1. MenpeneeBa, ux CBA3b
C COBPEMEHHOM TEOpHUEH CTpOEHUS
aTOMOB

13.09.2025

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHMHYECKHUX JIEMECHTOB M UX
COCIMHEHUH TI0 TPYIITIaM U MePUOJIaM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHX 3JieMeHToB JI.1.
MeHieneeBa B pa3BUTHUU HAyKU

20.09.2025

https://lesson.edu.ru/04/10

Crtpoenue BemecTBa. XuMHUUECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3oBaHusi KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

27.09.2025

https://lesson.edu.ru/04/10

BanenTtHoCTb.
DIEeKTPOOTPULIATEILHOCTh. CTETEeHb
OKHcIeHus. BemecTBa MOJEKYIISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

[IonsTHE O AUCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PaCTBOPHI.

04.10.2025

11.10.2025

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




MaccoBas A0JIs1 BEIIECTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHX COCAMHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

11.10.2025

https://lesson.edu.ru/04/10

Knaccudukanus XuMU4ecKux peakiui B
HEOPraHWYECKOU U OpPraHu4eCcKOn
XUMHH. 3aKOH COXPAaHEHHS MaCChl
BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHMS] SHEPTUU IIPU XUMHUYECKHUX
peaxkuusax

Ckopoctb peakiuu. OOpaTumMbie
peakiuu. XMMUYECKOE paBHOBECHE

18.10.2025

25.10.2025

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIAN»

08.11.2025

https://lesson.edu.ru/04/10
obopynoBanue «Touka
pocTtay

11

DNEKTPOTUTHYECKAST TUCCOITUAITHS.
ITonsiTHe 0 BOOOPOJHOM ITOKA3aTeIIe
(pH) pactBopa. Peakiiuu nonHoro
obmena. ['uaponan3 opraHnyecKkux u
HEOPraHMYECKUX BEIIECTB

15.11.2025

https://lesson.edu.ru/04/10

12

13

14

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [TonsiTre 00 2neKTpon3e
pacIIaBoOB ¥ pacTBOPOB COJIEH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHM

MeTaJ'IJ'ILI, HX ITIOJIOXKCHHE B
HepHOI[quCKOﬁ CUCTEMEC XUMHUYCCKUX

22.11.2025

29.11.2025

06.12.2025

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




15

snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUS aToMOB. O01ne
(du3HUYECKre CBOMCTBA METAILIOB

CruiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUH PsiJl HATPSKEHUI

https://lesson.edu.ru/04/10

METALIOR 13.12.2025
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX https://lesson.edu.ru/04/10
16 METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, alFOMHHAIN) U UX COCIMHEHHIMA 20.12.2025
17 XMMHYECKHE CBOUCTBA XpOMa, MEIU U https://lesson.edu.ru/04/10
HX COSTUHCHUI 27.12.2025
13 XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U’ https://lesson.edu.ru/04/10
HX COCTUHCHUI 17.01.2026
[TpakTuueckas pabota Ne 2. "Pemienue https://lesson.edu.ru/04/10
19 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME obopynoBanue «Touka
24.01.2026
«Meranmasn»" pocTa»
Hemerannsl, ux nonoxeHue B https://lesson.edu.ru/04/10
20 [Tepuoandeckoil cucTeMe XUMHUECKUX
sneMenToB . 1. MenneneeBa u 31.01.2026
O0COOCHHOCTH CTPOCHHUS aTOMOB
dusnvecKkue CBONCTBa HEMETAILJIOB. https://lesson.edu.ru/04/10
21 AmoTponusi HEMETauIoB (Ha puMepe 07.02.2026
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposia)
2 XHUMHYECKUE CBOMCTBA TAJIOTE€HOB, CEPhI https://lesson.edu.ru/04/10
1 UX COEIUHEHNI 14.02.2026
73 Xumudeckue cBoicTBa a3ora, pocdopa https://lesson.edu.ru/04/10
U UX COSTUHECHUN 21.02.2026
24 XVMMHYECKHE CBOWCTBA yIIEpOaa, https://lesson.edu.ru/04/10




25

KpEMHUA U UX CO@,Z[I/IHCHI/Iﬁ

[IpuMeHeHne Ba)KHEUIINX HEMETAILIOB U
UX COEOUHEHUN

28.02.2026

06.03.2026

https://lesson.edu.ru/04/10

26

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUH
o TeMe «Hemeramiel». Beraucienus 1o
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

13.03.2026

https://lesson.edu.ru/04/10

27

[IpakTuyeckas padora Ne 3. «Permenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTtabt"»

20.03.2026

https://lesson.edu.ru/04/10
obopynoBanue «Touka
pocTtay

28

29

KoHTposbHast pabota 1mo Temam
«Mertamae u «HemeTamisiy»

Heopr AHUYCCKUC U OPIraHHYCCKUC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpTraHU4YC€CKUC OCHOBAHUA

03.04.2026

10.04.2026

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

30

AMdoTepHbIe HEOPTraHUYECKUE U
OpTaHUYECKUE COCAMHEHUSI.
['eneTnueckasi CBSI3b HEOPraHUYECKHUX U
OpPraHUYECKUX BEIECTB

17.04.2026

https://lesson.edu.ru/04/10

31

Ponb xumun B obecieueHun
HKOJIOTMYECKOH, SHEPreTHYECKON U
MUILEBOH 0€30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

24.04.2026

https://lesson.edu.ru/04/10

32

[IpencraBnenus: 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO
HOHy‘—IeHI/ISI Ba)KHefIIHPIX BCIIIECTB

10.04.2026

https://lesson.edu.ru/04/10

33
34

YenoBek B MHUPE BCIIECCTB U MATCPUAJTIOB

XHMHS U 300pOBbE YEIIOBEKA

17.04.2026

https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




| 24.04.2026

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 2 .



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus 10 xkmace/ IN'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBemnienne

* Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
0TBEeTCTBEHHOCTHIO «IPODAY; AkimoHepHoe 001ecTBo «M3maTenbcTBo
«IIpocsemienue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1.Xumusi(0a30BbIi ypoBeHb).Peanuzaius 00pa3oBaHus: METOAUYECKOE TOCOONE
st yautenst / Kasepuna A. A., [Tuuyruna I'.B.; nox pea.I'. B. [Tuuyrunoii. M. :
OI'BHY «UuctutyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:ui.
2. Kumun JI.M., Tloansie O.A., Mupounnyenko I1.B. [{udposas nadbopatopus
TP nmo xumuu: yueHnueckasi: Meroanueckue pekomennanuu / JI.M. XKumun, O.A.
[ToBanses, I1.B. Mupounnuenko. — Mocksa : Jle JIubpu, 2023. — 92 c.
3.KpaTkoe pyKOBOJCTBO 10 dKCIuTyaTanuu mudposoit sadopatopun / A.1O.
Hyuxux, C.B. Xomenko, O.A. Ilosanses, . M. Kunun, M.M. Cazonos, I1.B.
Mupomnnyenko.- Mocksa: Jle JInbpu, 2023.-72 c.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

1.https://edsoo.ru/rabochie-program
2.POII

3.bubmuoreka I{OK https://m.edsoo.ru/863e600a

4 IlporpammHoe obecrieueHne K mudpoBoi sadboparopun «Todka pocTay mo
ouonorun OO0 «HayuHble pa3BieueHUs»






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 620742407212716292896657514693751711534004166514
Bnageney LLnpresa Eneqa CepreesHa

OeicTevTened C 20.09.2024 no 20.09.2025



http://www.tcpdf.org

		2025-09-21T19:11:10+0500




