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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpeAHEro o0Iliero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmmu mnpenonaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3aunusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTpaternn pa3BuTus BocnuTtaHuss B Poccuiickoit
denepanun Ha niepuo 10 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OINPEIAEICHUIO
oO1elt ctpareruu oOy4eHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4arOUUXCsl CpeICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyaibHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpXKaHUs, PE3yJbTaTOB OOydYeHHWs H TPEeOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

[Iporpamma peanusyercss Ha 0a3e LEHTpa €CTECTBEHHO- HAy4yHOMU
UTEXHOJIOTUYECKOW HampaBiaeHHOCcTeN «Touka pocTay.

«Touka pocta» MO3BOJIAET CO3AaTh YCIOBUS:

® ISl paCITUPEHUS COJIEP KAHMSI IKOJILHOTO XUMUYECKOTO 00pa30BaHMsI;

® JUIsi TIOBBINICHWS TIO3HABATEIBHOW AaKTUBHOCTH OOYYArOIIMXCS B

€CTECTBEHHOHAYYHOU 00J1aCTH;
® JUIsl Pa3BUTHUS JIMYHOCTH peOeHKa B Ipoliecce 00yuyeHus OUOJIOTHH, €ro
CIOCOOHOCTEN,

e (opmMupoBaHUS U YAOBIETBOPEHUS COLMAIBHO 3HAYUMBIX HUHTEPECOB U
MOTPEOHOCTEH;

e It pabOTHI C OJJAPSHHBIMH IMKOJLHUKAMU, OPTAHU3AIUN UX

® pa3BUTHS B pPa3IMYHBIX O00JAcTAX 00pa30BaTEeIbHON, TBOPUYECKOI
JEATEIIbHOCTH.

[Tpumensist udpoBbie 1a00paTOPUN HA YPOKaX OMOJIOTHH, yYaIUeCs] CMOTYT
BBITIOJIHUTh MHOXKECTBO J1a0OpaTOPHBIX PabOT M IKCIEPUMEHTOB MO MPOTpaMMme
OCHOBHOM IIKOJIBI.

XHUMUYECKOE o0Opa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMU
001e00pa3oBaTeIbHON  OpTraHW3aIlu, SBISETCS HEOTHEMJIEMOM YacThl0 HX
obpazoBanHOCcTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTallOM pealu3aiui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX I[IEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH UEHHOCTH KacaroTcs



MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYyIbTYPHI
YeJl0BEeKa, a TakKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3M0pOBBI0O M TpUpOIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHHE
o0ydJaroumxcsi Ha YpOBHE CpeHEro oOIIero oopa3oBaHUs CpeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJEPKAHHE M TOCTPOCHHE KOTOPOro OIPENENIECHbl B
nporpaMMe Mo XUMHUHM C Y4€TOM CHEIM(PHUKKA HAyKHM XUMUHU, €€ 3HAuYeHUs B
NO3HAHUM TPUPOABl U B MaTEpUaJbHOW XU3HU OOLIECTBa, a TaKXKe C YYETOM
o0lmuMX 1eled W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero obuero oopazoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyro poJib B
COBPEMEHHOM LMBUJIM3AIMU, B CO3AAaHUMA HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJa B ()OPMHUPOBAHKE PALMOHAIBHOTO HAyYHOTO MBIILICHUS,
B CO3/IaHME€ IEJIOCTHOTO MPEJICTABIICHUs 00 OKpY)KalolIeM MHUpPE KaK O €IUHCTBE
OpUPOABLl M YeJIOBEeKa, KOTopoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JACTAMH IPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHs Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HalpaBlieHa Ha pElIeHue
IJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM C OOIIMMH IENSIMU W NPUHIUIIAMU CPEIHEro OOIIEro
obOpazoBaHus cojfiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3YyY€HHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM s  BBIPA0OTKH  MHPOBO33PEHUYECKHUX
OpPHEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B JKU3Hb COLUYMA, MPOJOJIKEHUS
00pa3oBaHMsl B pa3IMYHBIX 00JIaCTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBngmMU  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas ¥ HeopraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIIOYEHHUEM 3HAHWU W3 OOIIeH XUMUH) U
oprannueckon xumuu. GopmMuUpoBaHNE NAHHOW CHCTEMBbI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnevyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOTrooopasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMus» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TOAXOJa K H3Y4YEHHI0 Y4YeOHOro wmarepuana U 0OyCJIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEIENEHHBIX



TEOPETUUECKHX YypoBHAX. Tak, B Kypce OpraHM4eckod XUMHH BEIIECTBA
paccMaTpuBalOTCAd Ha YPOBHE KJIACCUYECKOM TEOpUU CTPOCHHUS OPTaHUYECKUX
COCMHEHUI, a TakkKe Ha YPOBHE CTEPEOXMMHUYECKUX U DIEKTPOHHBIX
OpeICTaBICHU O CTpoeHMH BemecTB. CBefeHHMs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTMBHBIX COEQUHEHHMH. B Kypce OpraHnyecKou XUMHM IIOJIYy4YarOT DPa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
IPEICTaBICHUS O XUMUUYECKOHN CBSI3U, KIACCU(PUKALMOHHBIX IPU3HAKAX BELIECTB,
3aBHMCUMOCTHU CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMUUYECKOHN pEeaKlnu.

ITon HOBBIM yriOM 3peHuss B IHpeaMmeTe «Xumus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias v HeopraHuyeckas
XUMHSD» OOy4YaroIMMcs TPEAOCTaBISIETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTHUECKUX MO3HUIIMM,
riy0’ke TMOHATh MCTOPUYECKOE HW3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00001aromIeit 10 0OBACHAIOMIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHMM O Ba)KHEWIIMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKLUMSIX, UX CYLIIHOCTU U
3aKOHOMEPHOCTSIX MpOTeKaHus JjomonHsercas B kKypcax 10 m 11 xmaccos
3JIEMEHTAMHU COJCpXKaHHs, WMEIOIUMHU KYJIbTYPOJOTUYECKUN M TPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHUIO B3aMMOCBSI3M XUMHUHU C
IpYTMMHM HayKaMH{, PAacKpblBalOT €€ pojib B IO3HABATEIbHOW M INPAKTUYECKOU
JESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0JieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JUJIs TIONOJHEHUS 3HAHWM, pEIIeHUs MHTEJUIEKTYalbHbIX H
HKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a/1a4. B 1enom coaepkanue yueOHOToO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS] OPHUEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
¢unocodckux uieH, TaKUX Kak: MaTepUalbHOE E€AMHCTBO HEOPraHUYECKOro M
OpPraHMYECKOI0 MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTpPOEHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBIECHUN IMyTEM OSKCIEpUMEHTa U
pellieHusT MPOTUBOPEUMH MEXAYy HOBBIMU (aKkTaMH U  TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTUYECKUX IPoOIIeM, a
TakKe NpodseM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOIMI U MaTEpUaIOB.



B miaHe pemeHus 3anad  BOCHHMTAHMS, pa3BUTUS H  COLUAIM3ALUU
o0Oy4JaromuXxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMNPEICICHUIO
CONlEp)KaHUsA M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHHMBEpPCAJbHBIX Y4YEOHBIX JAEMCTBUH, HUMEOUMX 0a30BO€ 3HA4YEHHE JUIA
pa3IMYHBIX BHUJOB JEATENBHOCTH: pELIEHUS MpoOseM, IOMCKa, aHaiu3a MU
00paboTku nH(popMannu, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCIIEOBATENbCKON AEATENbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B MO3HAHUU
XUMHH.

B npaktuke npenopaBaHus XMMHMM Kak Ha YPOBHE OCHOBHOIO OOLIETO
o0Opa3oBaHUs, TAK U HA YPOBHE CPEHEr0 001ero 00pa3oBaHus, IpU ONpPEIEICHUN
COJIEPKATENbHOM XAapaKTEPUCTUKU LEJIed HW3Y4YEHUs NIPEeIMETa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO MpU3HAETCs (OPMUPOBAHHE OCHOB
XMMHMUYECKON HayKH Kak 00JaCTHM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JESTEIIbHOCTH YEJIOBEKa U KaK OJAHOIO M3 KOMIOHEHTOB MHUPOBOM KyibTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEU W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMU LEISIMU W3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisroTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUWA Kak BaKHEUIEH
COCTaBJISIIOLLEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHUE SI3bIKa HAyKHM, YCBOCHHE U MOHUMAHHUE CYIIHOCTH IOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMS;

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKHX peakuui, HEOOXOOUMBIX JUIsi HPHOOpETEeHUs
YMEHUH OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHMHUYECKOTO OKCIEPUMEHTA, COOJIIOJIEHUEM  IIPABUI
0e301MacHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, comeparenbHas XapaKTEepUCTHKA LENeH U 3a7a4 U3y4eHus
IpeIMETa B IPOrpamMMe M0 XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CHUCTEME CpeNHEro oouiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENEHW OTHAETCS  MPEANOYTEHHE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHus OOydYeHHUs, OPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHHKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAICIOIIETO HE
HAaO0OpOM 3HaHUH, a (YHKIUMOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U



YMEHHUSIMH aKTUBHOTO TMOJIYY€HHUS 3HAHUI U MPUMEHEHUS WX B peajbHON >KU3HU
JUIS PEIICHUs] MPAKTHUECKUX 3aad.

B cBa3u ¢ 3TUM Tpu M3ydeHHHM TpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YE€HHE MPUOOPETAIOT TAKKE 1IEJIU U 33]1a4H, KaK:

ajanTamys 00y4aroluXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOILIETOCS MHPA,
dbopMUpOBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO TPaAaMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIINI), WMEIOUINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IUYHbIX BUIOB
JeSITEIbHOCTH: pelleHusl mpo0jeM, MoKUcKa, aHalu3a U 00paboTku MHGpOpMaIuH,
HEOOXOAUMBIX [JIsi MPUOOPETEHHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMIO3HAHMM XWMHHM, a TaKXke i1 OUEHKHM C TO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOAHYIO CPELLy;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00YHAIOIINXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO IPUOOPETATH HOBBIE
3HAHUS [0 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOUCKA M aHanu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIEP KAHNUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYaIOUIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM U MPOBEACHUH XUMUYECKOIO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydyarommxcs YOeKIEHHOCTH B T'yMaHHCTUYECKOU
HAIPaBJICHHOCTH XMMHUH, €€ BaXXHOM POJM B PEHICHUM TJIOOANbHBIX MpoOieM
palMOHANIBHOTO MPUPOIOIOIB30BAHUS, MTOMOJIHEHUS YHEPIETHUECKUX PECYPCOB U
COXpaHEHHUSA TPHUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpexHOro
OTHONICHHUS K TPHUPOJEC M CBOEMY 3J0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIONIb30BAaHUSl TOJYYCHHBIX 3HAHUM Ui TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYAIIUX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yuebHoM miane cpeaHero oOmiero oOpa3oBaHUS TPEAMET «XHUMHU»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOI obnactu «EcTecTBeHHO-HAy4YHbIE
pPEeIMETHD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero odmiero odpasoBanus, cocrariseT 68 yacoB: B 10 kmacce — 34 ygaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefieno).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNY€ECKON XUMUM

[Ipenmer oprannueckoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTepUaTOB. Te€opus CTPOEHHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTOJI0)KeHUS. CTpyKTYpHBIE (HOPMYJIIBI
OpraHMYecKrUX BemecTB. [ omonorus, wuszoMepus. XuMHUUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBA3H.

[IpencraBnenne o kimaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHWYECKUX COEJMHEHHHM (cucTeMaThueckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl M3Yy4YEHUS BEIIECTB WU MX MPEBPALLCHUI:
O3HAKOMJIEHHWE ¢ oO0pas3llaMu OpPraHMYeCKUX BEIIECTB W MarepuajaMyd Ha WX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUW psaa. MeraH u 3TaH —
MPOCTEUINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBOWCTBA
(peakiuu 3aMelleHus] W TOpPEHUs), HAXOXKJEHHWE B MPUPOJE, IOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUUECKUN psifi. DTUIICH U TPOMUIEH —
MPOCTEUINNE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlUM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTYYEHUE U TPUMEHEHHE.

Ankaguensl: OyrtamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETUIICH
— TMPOCTEHIINIA TpPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMHUYECKUE CBOWCTBA (PEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHEHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, (pU3NUECKHE W XMMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U NpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyYenue u npumenenue. TOKCUUHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAMH, MNPUHAAICKAILIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepabOTKu HEPTH:
NEPETOHKA, KPEKUHT (TePMUYECKUM, KaTaIUTUYECKHil), mnuposu3. IIpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCHEepUMEHTANIbHbBIE METOJbl W3Y4YEHHUsS BEIIEeCTB W HUX MPEBpaIleHU:
O3HAKOMJIEHME C O00pa3laMy IUIaCTMAcC, KaydyyKOB U PE3HUHbI, KOJUIEKUIUHU
«Hepts» u  «Yromp», MOAENIMPOBAHUME  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPOU3BOAHBIX, MPOBEJICHNE MPAKTUUYECKONW PAOOTHI: MOTYYSHHE 3TUJICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuétnrlie 3agaun.

BbluniciieHuss 1mo ypaBHEHMIO XUMHUYECKOM peakuuu (Maccbl, oO0bEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA WM NMPOAYKTa PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4eckue coeJMHeHUs

IIpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON MW 3TAaHON: CTPOECHUE,
(¢u3znyeckue M XHUMHUYECKHE CBOMCTBA (pPEakUUM C aKTUBHBIMU METaJUIaMH,
raJIor€HOBOJOPOJAaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIa M ATAaHOJIA HA OPTaHNU3M YEIO0BEKA.

MHOroaroMHele  CHHUPTBL. ODTHUIICHIVIMKOJIb M  IJIMLEPUH: CTPOCHMUE,
¢usznyeckne W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlMs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
OpraHus3M yesnoBeka. [[pumenenne ramuepruHa U STHIICHIJTUKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue gpenona.

Anpperunpl U kemouwvl. DopMampaerui, aneTAIbICTHA:  CTPOCHHUE,
dusznyecKkne U XUMUYECKHE CBOMCTBA (peaklMU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYCHHE U IPUMEHEHNE.

OmHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasl KHCIJIOTBI: CTpOE€HHE, (PU3MUEeCKHe U XMMHUYECKHUE CBOMCTBa (CBOICTBa,
oO1ye s Kiacca KMCIOT, peakuus 3TepuuKannn), MoiIydyeHue U MpUMEHEHNUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

CrnoxHble 3(pUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



YrneBompl:  cocTaB, KjaccuUKaiuUs ~ yriaeBoAoB  (MOHO-, JH- U
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapui: 0OCOOEHHOCTU CTPOCHUS
MOJIEKYNbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aUMOAEHMCTBHE C
ruapokcugom Meau(Il), oxkucienne ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. DotocunTe3. pyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmana u
nesuiono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YE€HUs BEIIECTB WU MX MPEBPALLCHUI:
IIPOBEJICHHE, HAOJIIOJCHUE W ONKMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: T'OPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE 3TaHOJIA
okcugom Mmenu(Il)), MHOroaToMHbIX CHUPTOB (B3aUMOJEHCTBUE TJIMIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3ammopeilcTBHe Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Bbluuciaenuss mo ypaBHEHMIO XMMHUYECKOM peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIA MPOAYKTOB PEAKIIUH).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IuiuHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuap!.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coequHeHus. [lepBuuHasd,
BTOpUYHAsT U TpEeTUYHAs CTPYKTypa OeIKkoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BEIIECTB WU MX MPEBPALLCHUI:
HaOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HATYypalus OENKOB IpU
HarpeBaHuy, IIBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKY/ISIPHBIE COeIMHEHUSI

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
NOJIMMEPU3ALHS U MOJUKOHAEHCALUS.

OKCINEpUMEHTAIbHBIE METOJBl M3Yy4YEHUs BEIIECTB WU MX MPEBPAILCHUI:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanyst MeXXnpeIMETHBIX CBA3€H IPU N3YUYEHUM OPTaHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIIMUX €CTeCTBEHHO-
HAy4YHBIX TOHATHM, TaK W MOHSATUH, SBISIOIIMUXCS CUCTEMHBIMHU ISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYYHBIA ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaNU3, CUHTE3, KiIacCU(HUKAIMs, MEPUOIUIHOCTh, HAOIIOEHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHoOE€ COCTOSIHHUE
BELIECTBA, (PU3NMUECKHUE BETUUUHBI U €AUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpagusi: MuUHEpabl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHoJorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PpAalMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepUaibl U3
VICKYCCTBEHHBIX U1 CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKH d37eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00oJi0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHAS] KOHPUTYpALIUs aTOMOB.

[lepnognueckuii 3akoH U [lepuognueckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA U [lepnoanueckor CUCTEMBI
xuMuueckux aneMeHToB JI. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM M MEPHOJaM.
3HaYeHUE MEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeiiecTBa. XUMHUYECKas CBsI3b. Buabl XUMUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTaJUImdeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTopHsiil). Bomopoanas cBa3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemecrBa MOJEKYISIpPHOTO M HEMOJEKYJISIPHOIO  CTPOECHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEILECTBA. THUIBI KPUCTALIMNYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKNX BEIIECTB. [eHeTMyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJIEKAIUX K Pa3JIMYHbBIM KJIaccaMm.

Xumuueckass peakuus. Kiaccupukamuss XUMHUYECKMX — peakiuid B
HEOPTaHUYECKOW M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHMS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QaxTopoB. OOpaTUMBbIC
peakuuu. XuMHuueckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [Hlarense.

Dnextposmtryeckas aucconuanus. CunbHbIC U citadbie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU.

OKCNEpUMEHTAIbHBIE METOJBl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
neMoHcTpanus Tabnun «llepuoanueckas cucrema XUMUYECKUX 3yeMeHToB Jl. 1.
MeHneneeBa», W3ydeHHE MOJENEH KPUCTAUIMUECKHX PEMIETOK, HAOIOICHUE |
ONMCaHUE JEMOHCTPALMOHHBIX U Ja0OPATOPHBIX OIMBITOB (Pa3i0KEHUE NEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalM3aTOPa, OMPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C TMOMOIIBI0 YHUBEPCAJIBHOTO MHJMUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
IIPOBEJICHUE MIPAKTUYECKON paboThl «BnusHue paznuuHbix (HakTOpOB Ha CKOPOCTh
XUMHUYECKON PEAKIUI.

Pacuérnbie 3anaun.

Pacuétel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannyeckasi xumms

Hemeramer.  Ilonmoxenne HemertawioB B llepuoamueckont  cucreme
xumudeckux snemeHToB JI. Y. MenneneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pocdopa u yrieponaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (raJOreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) U MX  COEAUMHEHMM  (OKCHJIOB,
KHCIIOPOJICOJIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprumMeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHEHU M.



Mertamnel. [lonoxxenne meramnoB B Ilepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMoB MeTajuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CIUiaBel METaJUIOB.
DJIEKTPOXUMUYECKUH Pl HAPSYKEHUH METaJIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWIMX METAUIOB (HATPHM, Kalaui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUHN.

OOmue cnocoObl mofyuyeHus: MeTaioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHS BEIIECTB M HUX IPEBPAIICHUMN:
W3YUYEHHUE KOJUICKIMU «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAIOB, pelIeHHe
OKCIIEPUMEHTANBHBIX 3aj7a4, HaONIOIEHNe W ONHCAHHWE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMHUHUS C PACTBOPAMH
KHCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMH Ha KATHOHBI METaJUIOB).

Pacuérturlie 3amaqn.

Pacuéter macchl BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecnieueHHH 3KOJIOTHUECKOW, SHEPTeTUYECKOW M THINEBOU
0€30MacHOCTH, pa3BUTUM MeAuUMHBL. [lOHSATHME O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIIHIM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJy4YE€HHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BENIECTB M MATEPUAIOB: BAKHEWIINE CTPOUTEIIbHBIC
MaTepuajbl, KOHCTPYKIHOHHBIE MaTEpualibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEepUAJIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
ynoOpeHus.

XuUMHST U 3J0pOBBE YEJIOBEKA: MPABWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBmwia 0€30MaCHOTO HUCIOIh30BAHUS MPEMapaToB OBITOBOW XUMHUU
B IOBCEHEBHOM KW3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanuss  MeXnpeAMETHBIX  CBA3€W TMNpU  HU3YyYCHUM  OOmed u
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCylIECTBIISIETCSI Yepe3 UCIOIb30BaHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHATHHA, SIBIISIOIIUXCS
CUCTEMHBIMU JJIS1 OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHBIM (pakT, TMmoTes3a, 3aKoH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccuukaius, TMepUOJUIHOCTh, HAOJIOCHHE,
AKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SBJICHHUE.



du3znka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3UUYECKHE BEITUYHHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHu3M, OJKOcUCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OPraHU3MeE.

['eorpadusi: MuHEpabI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMu4yeckass MPOMBIIIIEHHOCTh, METAJUIYPIusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBINIUIEHHOCTh,  MPOU3BOIACTBO
KOCMETHYECKHX IpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarIMMHUCI TPOTpaMM CcpeaHero oOmiero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TpeAMETHbIM). HaydHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIEero
o0pa30BaHUs SBJISETCA CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKONW TPAKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHUIO;

HaJIM4KMe MOTUBALIMU K O0YyUEHHUIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTA HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaaAULIMi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€JIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJM4YKEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEIM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeamMeTa «XUMHUsS» JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBLHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMH POCCHICKOTO Tpa)KAaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W TPaBWIAMH  TOBEIEHUS, CIHOCOOCTBYIOIIUMH  TIpOIEccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIMIHOCTU
00yJaroImuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON JAESITEIBHOCTH
00ydJaronmxcs 1Mo peajm3auu IPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBbHOCTH TpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/]a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAONMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e UHQOpPMALMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKHM CBOMX TOBApHUIIEH C
NO3UIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMo/iIeHUsT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI HWHAMBUAYAJHbHOTO U  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOUIUX 3IOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
NEATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIMPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOdEecCuil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBOXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaylied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1I€JIECOO00PA3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUM XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO IIPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPABJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJIbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LIMBHJIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPABICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEILICHUHU I100AIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXXJIOTro 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAHUsA CYIIHOCTH METOOB
MO3HAHMS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEro MUpa U
MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEeJbl0 MOJYy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMMUYECKHE 3HAHUS IS
pelieHust npo6yieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

UHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TPyJAa B pa3inyHbIX cdepax mpodhecCHnoHaTIbHOMN
JESITENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeHETo 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble I8 (OpPMHPOBAHUS  MHUPOBO33PCHUS  OOYYArOIIUXCS
MEKTUCIMIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPaXKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHCHU(PUKY METOIOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, DHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbI (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICIOBaHUE, HAOIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaromnme dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTHU M COI[MAIBHON KOMIETEHLUN 00y4Yaroluxcs;
CIIOCOOHOCTh oOyJaromuxcs MCIIOJIb30BATh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMo3HaBaTeJIbHbIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATB;

ONpENEATh LN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUH;

BBEIOMpPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKANMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBATh IPUYMHHO-CJIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKACHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — MpU PElICHWH Y4eOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3aJ1ad,
MIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISIBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUM.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

dbopMyaMpoBaTh LU U 3a/1a4d UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKAa3bIBAEMbBIX CYXICHHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
mpoiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNS,
COCTaBJISITh 0OOCHOBAaHHBIM OTYET O MPOJIEITAHHOM padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajlady, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B MTO3HAHUSL.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJIsipHAsT JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETA), aHAMU3UpOBaTh WH(POPMAIIMIO PA3THYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTD;



GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJbI IIPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM $A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XMMHMUYECKON HMHpOpMaLMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATypbl, HOMEHKIATYDY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJ1ajeHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMbI B XOJ€ Juajora u/uiu
JIUCKYCCUM,  BBICKAa3bIBaTh  HJE€H, (OPMYyIHPOBATh CBOU  MPEAJIOKEHHUS
OTHOCHTEJIbHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYNIaTh C MPE3CHTAllMell PEe3yJlbTAaTOB IMO3HABATEIbHOU 1E€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPU BBIOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl M0 HCCIIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOTro MpoeKkTa U (OpMyIHpPOBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIECIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejaraeMblii aJropuT™M ACUCTBHA mpu
BBIMIOJJTHEHMM Y4E€OHBIX M HCCIEJOBATENbCKUX 3ajady, BblOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTpaXkKaIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHpPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JHMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOU
cpene;

BJIAQJICHHE  CHCTEMON  XMMHYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XUMHYECKH D3JIEMEHT, aToM, D3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMyisa (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKelleT, (yHKLIHMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUNA psill, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalie B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAHUN BAXKHEWIINX OPraHUYECKUX BELIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHblE NPU3HAKU TOHATH,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, HUCIOJB30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHNI;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMUYECKYI0 CHMBOJMKY MAJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIlEHHON)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUHM XMMHUYECKUX pEaKLui,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OPraHMYECKHX BEIIECTB AJI WJUTIOCTPAILMH HX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEIEIIEHHOMY
KJaccy/Tpynne CcoeJuHEeHUH (YIJIeBOIOpPOMAbI, KHUCIOPOJI U a30TCOoAep Kallue
COEIMHEHUS, BBICOKOMOJICKYJSIDHbIE COCJUHEHMsI), JaBaThb WM Ha3BaHUS IIO
cucteMatnyeckoi HoMmeHkiatrype (IUPAC), a takke NpUBOAWTH TpHUBHAJIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BELIECTB (ITWJIEH, IPOIWJIEH, AalleTUIIEH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, GopMalbIerull, aueraibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs KHCIIOTA, CTEAPUHOBAs KUCJO0TA, IJIF0K03a,
bpykTO3a, KpaxMai, LeJUTI0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENEsATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCAMHEHUSX (OJUHAPHBIE U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /i 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMI  XapaKkTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMWICH, alleTHJICH,
oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJID,
IJIMLEPUH, (EHOJI, alleTalbJIeTu, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIIOKO3a,
Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIuh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(dThb, NPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOMAHOTO BEIIECTBA WJIM MPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHWI BJIAaJE€Th CUCTEMOM 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
nocyZol M J1abopaTopHBIM OOOpYyIOBaHMEM, a TaKXKe TMpaBuia OOpalleHHs ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIbITOB;

c(hOPpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBITOITHATH XUMHUYECKUN
DKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB IMPU HArPEeBaHUU, TIOJTyUYCHUE
STHWJICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHMM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH C
BEIIECTBAMH H JTAOOPATOPHBIM O0OPYIOBAaHUEM, WPEICTABIATH PE3YIbTAThI
XUMUYECKOTO S3KCIEprMeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOMU
uHdopmaruu, aTepHer u qpyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEJISAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOoHUMas cMbica mnokaszatenst [1JIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAlIEHUsT HUX BPEIHOTO BO3JEHUCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CIEMBIX W CHA0OBUISIIUX OOYYaIOIIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmass U HeopraHuveckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XUMHYECKOM  COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHMHUU B IIO3HAHUU SIBJICHUU
npupoAbl, B  (QOPMUPOBAHUU MBIUUICHHS W KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIne MOHATUS (XUMUYECKUNA 3JEMEHT, aToM, M30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAas1, MOHHAsI, METAJIIMYECKAsl, BOJOPOAHAS ), KPUCTAIUIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKOM peakUuHd, XUMHUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKON aucconManuu, nepuoanyeckur 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLEHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHWMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INMOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (DAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYCHUH M O€30MMaCHOM HCIOJIb30BAHUN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U PAKTUYECKOM IESITEIbHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHIATHUS MpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus: (HOpMyln BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEAKILUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUN ONPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COEIUHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMUYECKOU
CBA3U (KOBAJIEHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOIHAs) B COEIUHEHMSIX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs, METAJUIMYECKas), XapakTep Cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIUBATh PUHALIIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO HMX COCTaBYy K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnyueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, uCHoisib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COEIMHEHUN
10 IIepUoIaM | rpymmnaM Ileppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menneneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEILIECTBAMH C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3Iu4HbBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrollUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKWCJICHUS DJIEMEHTOB, 00paTMMOCTH
peaKIK, YYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIISATh YPABHEHMS PEAKIMN pa3InyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TH PEAKLUUU UAYT 1O KOHIIA;



cOpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAB pPAa3JIMYHbIX HEOPTaHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BELIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMM  pacKpblBaTh CYLIHOCTb  OKHCIUTEJIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMNA TMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHSATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEp CMEIICHNUS XUMUYECKOTO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHETo Bo3aeicTBus (npuHuun Jle laTtense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIICHHOTO MOJyYeHUs CEpHOW KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJACTABICHUNH 00 OOIIMX HAy4YHBIX MNPUHLIUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAMUTH BBIYHMCICHHUS C MCIOIb30BAHHEM
MOHSATUS «MaccoBas JOJIsl BEIIECTBa B PacTBOpE», OOBEMHBIX OTHOILEHUHN Ta30B
IPpU XUMHUYECKUX PEaKIUsiX, MAcChl BEIIECTBA UM 00BEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLUU
BELIECTB, TEIJIOBOro 3(p(deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUia MOJb30BaHUS XUMUYECKON
nocyAol M J1abopaTOpHBIM OOOpYyIOBaHMEM, a TaKKe IMpaBuUia OOpallEHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XHUMHUYECKHUN
HKCIEPUMEHT (Pa3l0oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaJlM3aTopa,
ONpE/eNIEHuEe CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOI'O
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOM peaKlvy,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoOHAT- H
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/a4 IO
temam «Metamisl» U «HemeTtannbsl») B COOTBETCTBHM C MpaBWJIAMH TEXHUKU
0e30macHOCTH IpHU OOpallleHU! C BELECTBAMH U J1a0OpaTOPHBIM 000pPYA0BAHUEM,
OPEICTaBISATh pPE3yJbTaTbl XUMHUYECKOIO J3KCIEpUMEHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUil U (OpPMYyIUPOBATH BHIBOJBI HAa OCHOBE
3THUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpPEACTBA MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTHUX);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEJISAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTb BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [I/JIK, mosicHsaTh Ha mnpumMepax crnocoObl YMEHBIICHHUS W
NpEeAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPTaHK3M YEJIOBEKA;

JIs O0y4YaroUUXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CHENbIX M CHAa0OBUASIIUX OOYYaloIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucn XMMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
HaumeHoBaHue pa3aesioB U TeM
Ne ni/m KonTpouabnbsie IIpakTnueckume  Pecypchl,
NMPOrpaMMsbI Bcero
padoThI padoThI HCIO0JIb30BaHHE
000py10BaHMsl LIEHTPA
«Touka pocra»
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4YeCKOM XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytieposa
Uroro no pazgeny 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHbIE YIIIeBOAOPOIbI — AJTKAHBI 2
29 HenpenenbHbie yrieBoaOpObL: AIKEHBI, 6 1 JlaT4MK BBICOKOM
aJKaJUEHBI, aJIKUHBI TeMIeparypsl, Jlaruuk
2.3 ApOMaTHYECKUE YTIIEBOAOPOIbI 2 TEMIIEPATyPhI
94 [IpupoHbIE HCTOYHKUKH YIIIEBOIOPOIOB U 3 { TIATHHOBBIH
' uXx nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHnst
3.1 Cruptsl. @eHon JlaT4MK BBICOKOM
3.2 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 1 TEMIIEpaTyphl, JlaTuuk




CrnoxHbie 3ups TeMIIepaTypbl
IJIATUHOBBIN —
U3MepeHue
TEMIIEPATYPhI
MepPexo/10B
AJIOTPOIHBIX
3.3 YrieBoasl 3 . )
MOJU(BUKAIIHA Cepbl;
U3MepeHne
TeMIIepaTypbl
IIJIaBJICHUS BEILIECTB.
Hatuuk pH
Hroro no pasneny 13
Pasznea 4. A3oTconeprkaimye opraHudecKkue coeIuHeHus
4.1 AMUHBI. AMMHOKUCIIOTHI. benku 3 Hatuuk pH
Uroro no pazgeny 3
Pa3pnen S. BeicOKOMOJIEKY I PHbIE COCAUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE
HaumeHoBaHMe pa3/iejioB U TeM
Ne /i Koutpoabueie  IIpakTuueckue  Pecypebl,
MporpamMmbl Bceero
padoThI padoThI HCIO0JIL30BAaHHE
000py/10BaHNsI LIEHTPA
«Touka pocra»
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 3
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 4 JlaTyuk BBICOKOM
) BEILIECTB TeMIiepaTtypsl, JlaTunk
TEMIIEPATyp bl
MJIATUHOBBIN —
1.3 XUMHYECKUE PEAKIUU 6 1 1 A3MEPEHNE
TEMIIEPATYPHI.
Uroro no pazgeny 13
Pa3nen 2. Heoprannueckasi XuMust
2.1 MerTansl 1 JlaTauk BBICOKOM
2.2 Hewmeramisl 1 1 TeMIIepaTypsl, JaTauk
TEMIIEPATYP bl
)3 CBs13b HEOPraHMYECKUX U OPTAHNUYECKUX ) ITTaTHHOBBIM —
' BEIIIECTB HN3MCPCHUC

TEMIIepaTypbl




HIepEX0/I0B

AJUTOTPOITHBIX
MoauHUKAIUI CEPHI;
U3MEPCHHE
TEeMITepaTypbl
ILUIABJICHUS BEIECTB.
Haruuk pH

Hroro no pazgeny 17

Pasznen 3. Xumus u :Ku3HL

3.1 XUMUS U )KA3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosun4yecTBo 4acoB
Ne Hara JJIeKTPOHHBbIE N (POBHIE
Tema Ypoka KOHTpOJIbHLIe HpaKanecmle
n/n Bcero U3yYeHus! o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTsI
[Ipeamer opraHM4ecKkoi XUMHH, https://academy-

1 €€ BO3HUKHOBEHHE, PAa3BUTHUE U 1 05.09.2023 content.apkpro.ru/lesson/a9f3d191-
3HAUYECHUE o Sele-4e24-ac02-efbl6fa49f6a
Teopus cTpoeHHsI OpraHuYECKUX https://academy-

2 coequHenunit A. M. bytneposa, 1 12.09.2023 content.apkpro.ru/lesson/c935a58¢c-
€€ OCHOBHBIE TOJIOKEHUS U ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJIacCu(pUKaIMu OPraHnYeCKUX
BemecTs. HomenkinaTypa hitps://academy-

3 1 content.apkpro.ru/lesson/726ee099-
(cucTemaTuueckas) u 19.09.2023 ¢129-410£-b8be-bdch589acad ]
TPUBHAJIbHBIC HA3BaHUS
OpraHUYECKUX BELIECTB
AJKaHBI: COCTaB M CTPOCHHUE hitps:/facademy-

4 . ’ 1 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTUYECKUH PSJT 26.09.2023 cc23-473¢-b3d7-cd82fcaddd02
MertaH U 5TaH — MpocTelIme hitps:/facademy-

5 1 content.apkpro.ru/lesson/258ddc06-
MPEACTaBUTENH AIKAHOB 03.10.2023 cc23-473¢-b3d7-cd82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHE bitpa: wcudem: -

6 . ’ 1 content.apkpro.ru/lesson/4038171e-
CBOHCTRA 10-10.2023 | 58.4bd1-a098-18dc1cfb9399

7 STHHeH\,H HPOTTHICH == 1 https://lesson.edu.ru/04/10
MPOCTEUIIINE MPEICTABUTETN 17.10.2023




AJIKCHOB

[TpakTuueckas padora Ne 1.

https://academy-

8 «[Tomyuyenue 3TrEeHa U 24.10.2023 content.apkpro.ru/lesson/53cd2379-
H3yYEHHUE ETO CBOMCTB) o 2a45-43b1-9f67-7ebcdaf03cel
Ankanuensl. byranuen-1,3 u

9 merunOyranuen-1,3. Honyuenne https://lesson.edu.ru/04/10
CHHTETHYECKOTO KayyyKa U 07.11.2023
pEe3UHBI
AJIKUHBI: COCTaB U 0OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTUYECKU I

10 https:/1 .edu.ru/04/10
pAn. ALETUIEH — MPOCTEUIIHIA 14.11.2023 Di:/esson. eI
MPE/ICTaBUTENb aJTKUHOB
Brruncnenus mo ypaBHEHHUIO hitps://academy-

11 . P 21.11.2023 content.apkpro.ru/lesson/7dada027-
XUMITICCKOH peaKtiiu - 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6eH30I1 U TOJIYOI hutps: “academy-

12 Tp ' you. 58.11.2023 content.apkpro.ru/lesson/d86d7d00-

OKCHHIHOCTE apeHoB A d5b4-491d-aded-c3ddal9feef4
I'enernueckas cBsi3b
YIJIEBOJIOPOIOB,

13 https:/1 .edu.ru/04/10
MPUHAJUICKALUX K PA3TUIHBIM 05.12.2023 DEEESSORECLIL
KJlaccam
[IpupoaHbie ICTOYHUKHI
YIJIEBOJOPOJOB: IPUPOIHBIN a3

14 U IIOITyTHBIE He(bTSIHE:Ie rassl, 12.12.2023 https://lesson.edu.ru/04/10
HEPTHb U IPOAYKTHI €€
nepepadboTKu
IT

15 PHPOZIHBIE HETOHHHIH . https://lesson.edu.ru/04/10
YIJIEBOJOPOJOB: IPUPOAHBIN a3 19.12.2023




Y TIOMTYTHBIE HEPTSIHBIC Ta3bl,
He(Th ¥ MPOIYKTHI €&
nepepaboTKu

KonrponsHas padora no

16 https://1 .edu.ru/04/10
paszzaeny «YTJIeBOAOPOIBI 26.12.2023 PEAEESSORECLI
[IpenenbHble OJHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U 3TAHOJL. 16.01.2004 content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBsa3b o 7440-4b61-bf84-c04fa471694f
MHOr0aTOMHBIE CITUPTBL hitps://academy-

18 PTE 73.01.2004 content.apkpro.ru/lesson/461aa9c8§-
JTHIICHITHEOLR 1 TTHHepHH S cOef-4827-a8¢5-d12a0bedc826
DEHOJI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 (hU3UYECKHEe U XUMUYCCKUE 30.01.2024 content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE o 7c5f-4£16-896e-10a2278b08f1

https://academy-
An :

20 PACTHAR (b(il;MamﬂerHH 1 06.02.2024 content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIL AUCTOH e 0ba3-4945-b076-cb7ac5858b90
OIHOOCHOBHBIE MPEIETbHBIC https://academy-

21 KapOOHOBBIE KUCIIOTHI: 13.02.2004 content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAs U YKCYCHas o 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas padota Ne 2. https://academy-

22 «CBOIICTBa pacTBOpa YKCYCHOM 20.02.2024 content.apkpro.ru/lesson/9834d408-
KHCJIOTBD o 386d-444a-8de3-7efba8b98cdb
CreapuHoBas U 0JICMHOBAs

23 KHUCJIOTBI, KaK MPEICTaBUTEIIN 702,204 https://lesson.edu.ru/04/10
BBICIINX KapOOHOBBIX KHCIIOT
MpbI1a KaK cOJu BBICIIUX

24 KapOOHOBBIX KUCIIOT, HX 05.03.2024 https://lesson.edu.ru/04/10

MOIOIIeE NEUCTBUE




CrnoxHble 3¢upbI KaK
MPOMU3BOAHBIE KAPOOHOBBIX

https://academy-

25 content.apkpro.ru/lesson/7 lac43f2-
KHUCJIOT. ['MaAponn3 CoKHBIX 12.03.2024 10d4-4945-a0eb-1c59cd5f4dof
a¢upoB
Kuper: ruaponus, npuMeHeHne butps: academy-

26 5 prl- TP > 1P ’ 10.03.2004 content.apkpro.ru/lesson/71ac432-

MIOHOTHHECKA POIIL HHPOB o a0d4-4945-a0eb-1e59cd54d9f
VrneBoasl: cocTas,
knaccudukanys. Baxueiimme hitps://academy-

27 H i 26.03.2024 content.apkpro.ru/lesson/709ce43a-
FpeICTABITEN: TIOR3, s deb6-4281-963b-01d2¢212d4d0
dbpykTOo3a, caxapos3a
Kpaxmai u nemironosa kak

28 https://1 .edu.ru/04/10
MPUPOAHBIE TOJIUMEPHI 02.04.2024 PEAEESSORECLI
KonrponsHas padora o
pasneny

29 https://1 .edu.ru/04/10
«Kucnopoaconepxkaiue 09.04.2024 PEAEESSORECLI
OpPraHUYECKUE COCTUHEHUS»

https://academy-
30 AMUHBI: METWJIAMUH U aHWJIMH 16.04.2024 content.apkpro.ru/lesson/0c608a59-
o 4c69-4481-839¢-9205f201b73¢
AMUHOKHUCITIOTBI KaK
aM(OTEPHBIE OPTAHUYECKHE hutps: “academy-

31 P P 6 23.04.2004 content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHMUS, UX OMOJIOTMYECKOE .04. 43d1-4873-acc0-78ca6009628
3HadyeHue. IlenTuanl
benku kak npupoiHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 30.04.2004 content.apkpro.ru/lesson/c2{2{3d7-
COCMHEHUS o 43d1-4873-ace0-78eca6009628
O

33 CHOBHBIC HOTATH XHMIH https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX 07.05.2024




COE€IMHEHUN

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
coeauHeHuit. [ImacTMmaccel,
Kay4dyKH, BOJIOKHA

14.05.2024

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

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

34




11 KITIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKHAH DJIEMEHT. ATOM.
DNeKTpoHHAass KOHPUTYpaIus aTOMOB

06.09.2023

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

[lepuoanueckuii 3aKOH U
[lepnonnueckas cucTeMa XMMHUYECKUX
snemeHToB JI. Y. MenaeneeBa, ux cBS3b
C COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

13.09.2023

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

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX AJIEMEHTOB U UX
COEIMHEHUI 10 TPYIIaM U NEPUOAaM.
3HaueHue MepuoIMYECKOro 3aKoHa 1
CHCTEMbI XUMHUUYECKHX 3J1eMeHTOoB JI. 1.
MenieneeBa B pa3BUTUU HAyKU

20.09.2023

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

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJBI, MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

27.09.2023

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

BanenTtHoCTb.
DNIEKTPOOTPULIATENBHOCTh. CTENEHb
OKHcieHus. BemecTBa MOIEKyYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

04.10.2023

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

Ilonsatue o AUCIICPCHBIX CUCTCMAX.
HUctuaHBIC N KOJUIOMIHBIC PACTBOPLI.

11.10.2023

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




MaccoBasi 107151 BelIeCTBa B pacTBOpPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eHeTnueckas CBsA3b HEOPTraHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

11.10.2023

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

Knaccudukanmst XuMruuecKux peakiuii B
HEOPraHWYECKON U OpraHUuYeCKOn
XUMHUH. 3aKOH COXpaHCHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MMPEBpaAlICHUA SHCPIUH TPU XUMHUYCCKUX
peaKIusax

18.10.2023

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

Cxkopocts peaknuu. OOpaTUMBbIe
peakuuu. XuMHU4YECKOE pAaBHOBECUE

25.10.2023

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

10

[Tpaktruueckas padota Ne 1. «Bnusaue
pa3IUYHbBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

08.11.2023

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

11

DNEKTPOIUTHYECKAS TUCCOLIUAITHS.
[ToHsiTHE O BOJOPOIHOM ITOKAa3aTene
(pH) pactBopa. Peakiiuu nonHoro
oOmeHa. ['maponu3 opraHudeckux u
HEOPraHMYECKUX BEIIECTB

15.11.2023

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

12

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE
peakmuu. [lonsitre 06 35ekTponu3e
pacIIaBOB U paCTBOPOB COJICH

22.11.2023

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

13

KontponsHas pabora no pazneny
«TeOpeTI/I‘{eCKI/IC OCHOBBI XUMHUN

29.11.2023

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

14

Mertamisl, UX MOJI0KCHUE B
[leproanueckoil cucTeMe XUMUYECKUX

06.12.2023

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




anemeHToB /1. . Menaeneesa u
O0COOEHHOCTH CTPOCHHUS aToMOB. O01IHEe
(bu3HYecKre CBONCTBAa METAJIIOB

15

CrnnaBel METaIOB.
DNEKTPOXUMHUYECKUN psil HANIPSHKEHUH
METaJUIOB

13.12.2023

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

16

XHUMHYEeCKHe CBOMCTBA BayKHEHIITNX
METaJIOB (HATPHH, Kaaui, Kaablui,
MarHuu, aJIIOMUHUIN) U UX COCTMHEHUN

20.12.2023

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

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U
UX COEOUHEHUN

27.12.2023

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

18

XuMHUyecKrue CBOMCTBA IIMHKA, JKeJle3a U
UX COEOUHEHUN

17.01.2024

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

19

[Ipaxtuueckas padora Ne 2. "Pemenune
9KCIEPUMEHTAJIBHBIX 33j1ay 110 TeMe
«Meramib»"

24.01.2024

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

20

Hewmeranbl, ux moyioxeHue B
[leproanueckoil cucTeMe XUMUYECKUX
anemeHToB /1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

31.01.2024

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

21

®u3nyecKre CBOMCTBA HEMETAILIOB.
AmoTponusi HeMeTauIoB (Ha MpuMepe
KHCJIOPOJIa, cepbl, hocdopa u yriaeposia)

07.02.2024

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

22

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI
U UX COCIUHEHUN

14.02.2024

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

23

XuMHYecKue CBOKCTBa a30Ta, pochopa
Y UX COEIUHEHHI

21.02.2024

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

24

XUMHUYECKUE CBOMCTBA yIJIepo/a,

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




KPEMHUS U UX COCIMHEHUHN

28.02.2024

25

[IprMeHeHre Ba)KHEHUIIIUX HEMETAIIOB U
HUX COCOUHEHUU

06.03.2024

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

26

O00011eHre U cCUCTEMATU3ALMS 3HAHUI
o TeMe «HemeTramiel». Beraucienus mo
YpaBHEHUSM XUMUYECKUX PEAKIIUN 1
TEPMOXHUMHYECKUE PACUETHI

13.03.2024

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

27

[Tpaktruueckas padota Ne 3. «Pemenue
SKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe
"Hemertamnsl"»

20.03.2024

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

28

KontponsHas padora mo Temam
«Metanael»y n «Hemeramisy

03.04.2024

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

29

Heopranndeckue n opraHudeckue
KkucsoTel. Heoprannueckue u
OpraHUYECKUE OCHOBAHUS

10.04.2024

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

30

AMoTepHbIe HEOpraHUYECKHE U
OpraHUYECKHUE COCTUHEHUSI.
['eHeTnyeckas CBsI3b HEOPraHUUECKUX U
OpraHUYECKUX BEIECTB

17.04.2024

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

31

Ponb xumun B obecieueHun
AKOJIOTUYECKOM, SJHEPreTUIeCKON 1
MUIIEBON O€30MacCHOCTH, Pa3BUTUHI
MeIULIHBI

24.04.2024

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

32

[IpencraBnenust 00 00X HAYYHBIX
MPHUHIIATIAX TPOMBIIIICHHOTO
TOJTyYCHUS BAKHCHIIINX BEIISCTB

10.04.2024

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

33

Yenosek B MHPEC BCUICCTB U MATCPUATIOB

17.04.2024

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




34 XHUMHS U 300pOBbE YEIIOBEKA

24.04.2024

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

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus / I'abpuensia O.C., OctpoymoB W.I"., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3aatenbctBo «lIpocBemenne»

» Xumus, 11 knacce/ I'abpuensa O.C., OO01iecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocseuieHue»

Lugposas nabopamopus no gusuxe yuenuuecxkas «PolusLaby:
becnposoonou mynemuoamuux ¢ kanaramu 01 NOOKIOUEHUA!
Mooynsa uzmepenus memnepamypbi

Jlamuuka PH

Mooyns ons onpedenenuss MymHocmu pacmeopa

Mooyns ons onpedenenus IneKmpudeckol nPo8oOUMOCU
Llamuuk enasxxcrnocmu 6030yxa CmpoeHHbll 8 MYTbMUOAMYUK
Jlamuux ammocgheproeo dasnenusi 6CmpoeHHbll 8 MYTbIMUOAMYUK
Kabenv coeounumenvuwii USB

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

Xumusi(6a30BbIid YpOBEHB ). Peam3arust 00pa3oBaHus: METOIMYECKOE TTIOCOOHE

s yuutens / Kasepuna A. A., [luuyruna I'.B.; mox pea.I'. B. [luuyrunoit. M.
: ®I'bHY «MHCcTUTyT cTpateruu pa3sutus oopasoanus PAOy», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/

[Iporpammuoe obecnieuenue K 1udpoBoit madoparopun «Todka pocTay mo
xumun OO0 «PolusLab»



