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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero oobimiero o0pa3oBaHMs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoit deneparuny, TpeOOBAHUN K pe3yiabTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIBHON TPOTPAMMBI CPEHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DegepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
deneparuy, peaNM3yOMKUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX ToNO)KeHH «Crtparerun pa3BuTusi BocnuTanuss B Poccuiickoi
Odeneparuun Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOJOB K pa3paboTKe MpOorpamMMbl MO XUMHUHU, K OIpPEACIICHUIO
oOuielt crpaTteruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHUsS 00YUYalOIIUXCSl CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbie mojoxkenus GI'OC COO o B3amMOOOYCIOBICHHOCTH IIEJIEH,
cCollep KaHMsl, PE3yJbTaTOB OOy4YeHUss W TpeOOBaHMM K YPOBHIO TOJITOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpazoBaHue, MoJIy4yaeMoe BBIITYCKHUKAMU
o0meo0pa3oBaTeIbHON  OpraHW3aIiK, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XKHT 3aBEpIIAIONIMM DJTallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYPHI
YelioBeKa, a TakKKe »OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe oOpa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEpPKAHME M TOCTPOCHHE KOTOPOro OIpEeNENCHbl B
mporpaMme MO0 XUMHHM C YYETOM CHenupuKd HAyKM XUMHH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW KU3HM OOIIECTBA, a TaKke C y4E€TOM
oOlMUX 1eNled W TMPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooImero oopa3zoBanus B Poccuiickoii denepanum.

XUMHsI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuagbHON KYJIbTYpBHI.
OnHa BHOCUT CBOM BKJIaJ B (hOPMUPOBAHKE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE IEJIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE
IPUPOJBI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEIIIECTBEHHOTI'O0 COCTaBa OKPY’KAIOIIEr0 MHpa, OCO3HAHHUS B3aUMOCBSI3U MEXIY
CTPOCHHUEM BEILIECTB, MX CBOMCTBAMH M BO3ZMOKHBIMU 00JIaCTSIMU MPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPbl, HEOOXOIUMBIM YCIIOBHEM YCIEITHOTO
TpyJa M JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMEHHass XUMHUsI KaK Hayka
co3ujJlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJOTW HalpaBlieHA Ha peElIeHue
rJI00AIbHBIX  MPOOJIEeM YCTOMYMBOTO Ppa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MacCHOCTU U OXPaHbI 3J0POBBSL.

B cootBercTBUM ¢ OOMMH UEASIMH W TMPUHIIMIIAMU CPEIAHETO OOIIEro
oOpa3oBaHus coaepxanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 WM JJIi  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
o0pa30BaHUs B PAa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBnsitomiuMu — nipemMeTa  «XUMHSD»  SIBISIOTCA  0a30Bble  KypCehl  —
«Opranuyeckass xumMus» U «OOmas W HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUM MO0 HEOPTAaHMYECKOW XMMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHu4eckor xumMuu. GOpMUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHWUMU IIPU HU3YUYEHUHU
npeaMera o0OecrneynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEILECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxkaHusi KypcoB — «Oprannueckas xumusi» U «OOmas u
HEOpraHWYecKas XUMUus» cPopMHUpoBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOT0 TOJAXO0/Ja K U3Yy4YeHHI0 y4eOHOro Marepuaia H OO0yClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YypoBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPEOXUMHUYECKMX M DIJIEKTPOHHBIX
MpeACTaBICHUM O CcTpoeHuu BemlecTB. CBefeHUs 00 H3y4YaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHHU — OT YTIIEBOJAOPOJIOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHUMU. B Kypce OpraHM4eckod XHWMHUHU IMOJIY4YarOT pPa3BUTHE
chOpMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEr0 0Opa30BaHMs MEPBOHAYAILHbBIE
MPECTABICHUS] O XUMUYECKOU CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKOUN pEaKIIUH.

[lonx HOBBIM yrioM 3peHuss B mpeameTe «XuMus» 0a30BOro YpOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YPOBHE OCHOBHOrO oO0IIero o0Opa3oBaHus
TEOpPETUYECKUI MaTepuan U (AKTOJIOTUYECKHE CBEICHHUS O BEIIECTBaX W
XUMUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMUSD» OOYyYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJIOJOTHYECKUX TO3UIUH,



riy0oke TOHSATh MCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
00o0mIaromel 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enwnas cucreMa 3HaHWN O BaXKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHH, a TAKXKE O XUMUYECKUX PEAKIHSIX, UX CYITHOCTH M
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsercs B Kypcax 10 m 11 xkmaccoB
AIIEMEHTaMH COJEP’KaHUSI, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W TPUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHMAHHUIO B3aMMOCBSA3UM XUMHUU C
JPYTUMU HayKaMH, PAacKphIBAlOT €€ poJib B TMO3HABATEIHHON W MPAKTHYECKOU
JESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNA XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpoOiemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUYECKH OCMBICIHBATh WH(OOPMAIUIO U
OPUMEHATh €€ JUId TIONOJHEHUS 3HaHWM, peNIeHUs WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTAIBLHBIX MCCIIEI0BATENbCKUX 3a/1a4. B 1einom copepkanue yaeOHOTO
npeaMera  «XWUMHUS»  JAaHHOTO  YPOBHS  M3YYCHHS OPHUEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAIOIIMXCS MHPOBO33PEHUECKONW OCHOBBI JIJISI TTOHMMAaHUS
bunocodckux uaeH, TakMX KaK: MaTepUalbHOE €IMHCTBO HEOPTaHHMYECKOTO U
OpraHMYecKOro Mupa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB HX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJIHBIX SBICHUA IyTEM OKCIIEPUMEHTA U
pEIICHHs] TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMU U  TEOPETUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUICHUU SKOJIOTUUECKHUX MpodsieMm, a
TaKkxe MpoOJeM cOepexKEHUsI YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHus 3a7ad4  BOCIHTAHWS, Pa3BUTHS U COIHAIMA3AINHU
OoOy4JaromuXcsd NPUHATHIE MPOTPAMMOM IO XUMHUU MOJXOJbI K OIpPEACIICHUIO
COJIEp)KaHUsI M TOCTPOEHHUs TMpeAMeTa MpeAyCMaTpuBalOT (popMupoBaHHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHUCTBUWA, HMEKOIIUX 0a30BO€ 3HAaYEHUE JJId
pPa3sTUYHBIX BHJOB JEATCIBHOCTH: pEIIeHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITa MPAKTUIECKOM
U HCCIIE0OBATEIbCKON NEeATEeNbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK ¥ HAa YPOBHE CPeTHEr0 00IIero 00pa3oBaHus, IIPU ONPEACICHUN
COJlep KaTeIbHOM XapaKTepUCTUKH 1eJied W3y4eHHUs NpelMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH KaKk 0O0JAaCTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTHUUECKOU
JIESATEILHOCTH 4YE€JOBEKa W KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOJMYECKOW TOYKH 3pPEHUsI TAaKOW MOAXOJ K OINpPEACNICHUIO IeNied H3y4YeHUs
MpeIMETa SIBISICTCS BITOJIHE ONPaBIaHHBIM.



CornacHO AaHHOM TOYKE 3pEHHUs TJIABHBIMU LEISAMH H3Y4YEHHs IpeaMera
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) siBASIIOTCS:

e (QopMHpOBaHHUE CHUCTEMbl XMMHUYECKMX 3HAHUMW KaKk  BaKHEUIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXKaT KIIOYeBbIe MOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TCOPUU XUMHH,
OCBOCHHME fA3bIKa HAyKH, YCBOCHME W MOHUMAHHUE CYILIHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOoOXOAMMBIX ISl MPUOOpEeTeHuUs
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUH,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUUECKON U IMOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHHI M CIOCOOOB JESATEIHHOCTU, CBSI3aHHBIX C HAOIIOICHUEM
U OOBSICHEHMEM XUMHUYECKOIO HSKCIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuM, conepkaTenbHasi XapaKTepUCTHKA LIeJIeH U 3a/lay U3y4YeHHs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeqHero oomiero odpazoBanus. CerojHs B
npenojaBaHUM XUMUM B OOJbIIEH CTENEeHH OTAAETCS  MPEANOYTEHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEpXKaHusi OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpPraHU3alliy, BIACIONIETO HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO TIOJIYYEHUs 3HAHUW M MPUMEHEHUS UX B pPEalbHOMN >KU3HU
JUISL PEIICHUs MPAKTUYECKUX 3aad.

B cBs3u ¢ 3TUM 1OpW U3yYEeHHHM mpeamera «XUMUsS» JIOMUHHPYIOIIEE
3HauYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4M, KaK:

azganTanys OOy4YarIIMXCs K YCIOBUSIM JTMHAMUYHO Pa3BUBAIOLIETOCS MU,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pELIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYallMSX, CBA3aHHBIX C BEIIECTBAMHU M UX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOYYalOImUXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIIINX YHUBEPCAJIbHOE 3HAYEHUE MJI pPa3IUYHbIX BHUJIOB
JeSTENBbHOCTH: PElIeHHs MpoOJeM, MOUcKa, aHalau3a U 00paboTKu HH(POpPMALINH,
HEOOXOJUMBIX JIJIE TPUOOPETEHHs ONbITa JACSITEIBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TO3HAHMM XUMHUM, a TaKXKe JJIsI OIEHKU C TMO3UIUN
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U XHUMHYECKHX
MIPOLIECCOB HA OPTaHU3M Y€JI0BEKAa U IPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETAaTh HOBHIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HECHHBIMU IMOTPEOHOCTSIMH, UCITOJIb30BATh
COBpeMeHHbIC HH()OPMAIIMOHHBIC TEXHOJOTUH JUIS TIOWCKA M aHalln3a Y4eOHOH U
HAYYHO-TTOMYJIIPHON HHPOPMAITIH XUMUIECKOTO COJICPIKAHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUJAIONINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, IMPHU IUIAHUPOBAHUU M IPOBEICHUH XUMHYCCKOTO
IKCIIEPUMECHTA,;

BOCIIUTaHWE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHCTUYECKOU
HaIPaBJICHHOCTH XWMHUH, €€ BaXHOW POJM B PEHICHHHM TJIOOAIBHBIX MPOOIeM
PaIMOHAIBHOTO MTPUPOJIOIIOIB30BaHMS, TIOIOJIHCHUS SHEPTETHICCKIX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOIMMOCTH OepexHOro
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3[0POBBIO, a TaKXKE MPUOOPETCHUS OIbBITA
UCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHUHM I NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUsX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yuyebHoM mmaHe cpemHero oOmiero oOpa3oBaHUA MpeaMET «XUMUS
0a30BOTr0 YpOBHS BXOAHT B COCTaB MpeIMeTHOW obmacTn «EcTecTBeHHO-HAyYHBIC
IPEIMETHD.

OO01iee yncIo 9acoB, OTBEAEHHBIX U1 U3YUYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero odpazoBaHus, cocrabisieT 68 gacos: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMUH

[IpenMer oprannueckoil XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJYy4YEHUHU HOBBIX BEIIECTB M MarepuaioB. Teopus CTPOCHUS OPraHMYECKUX
coequHenuit A. M. bytiepoBa, e€ ocHOBHBIE TTosI0KeHUs. CTpyKTYpHBIE (hOPMYJIIBI
OpraHUYecKuX BelecTB. [oMosorusi, wu3zoMepus. XuMHUYecKass CBS3b B
OpPraHUYECKUX COCTMHEHUSX — OJITMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBienne o kiaccuduKalid OpraHMYecKux BemecTB. HoMmeHkmaTypa
OpraHUYeCKUX COCAMHEHUM (CHUCTEMaTHuecKas) ¢ TpPUBUAJIbHBIC Ha3BaHUs
BOXHENIINUX MPEACTABUTEIICH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HaKOMJICHHE ¢ oOpas3laMHd OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIUPOBAHHWE MOJICKYJI OpPraHUYECKUX BEIIECTB, HAOIIOJCHHE U
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB
MIpU HAarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKUW psan. MeraH u 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJKAHOB: (PU3WYECKHE M XHUMHYECKHUE CBOMCTBa
(peakuuu 3aMeUIeHUs U TOPEHHMsI), HaXOXKJACHUE B NPUPOJE, MOJyYECHUE U
MIPYMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUM psAl. DTUICH U MPONUIICH —
MPOCTEHIIINE TPEACTABUTEIN aJKEHOB: (DU3WYECKHE M XHUMHYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUJpaTallUd, OKUCICHUS U
MOJIMMEPU3AIUH ), TIOJTyYCHHUE U TIPUMEHEHHE.

Ankaauensl: OytamueH-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEUIIIHE
XUMUYECKUE CBOMCTBA (peakius nonumepusamnuu). [logydeHre CUHTETHYECKOIo
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHUCCKUN psijl. AIleTHICH
— TPOCTCUININKA TMPEICTABUTENIh AJKHMHOB: COCTaB, CTpOEHHE, (U3UUECKHE H
XUMHUYECKUE CBOMCTBA (peakiuu TUIPUPOBAHUSI, TAJOTCHUPOBAHUS, THIpATALIUH,
TOpPEHHUs] ), TIOJTyYCHUE U TPUMEHEHHE.

Apensl. beH3on: cocraB, cTpoeHHE, (PU3HMYECKHE M XHMHUYCCKHE CBOMCTBA
(peakuuy TaJIOTeHUPOBAHUS U HUTPOBAHUS), TIOJIydEeHHUE W MpUMEHEHue. 1o1yon:
cocmas, cmpoeHue, (uzuyeckue U  XuUMuUyeckKue  ceolcmea  (peaxyuu
2A/I02EHUPOBAHUS U HUMPOBAHUSL), NOAy4YeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTMyeckass CBSI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKANUMUA K
pPa3TUYHBIM KJIACCAM.

[IpuponHble MCTOYHHMKU YTiaeBOAOpOJ0B. I[IpupoaHwiii ra3 W MOMyTHBIC
HedTaapie Ta3el. Hedth m e€ mpoucxoxaenune. CrocoObl mepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TePMUYECKUN, KaTAIUTUYECKU), muponu3. I[IpoaykTsi
nepepadoTKu HepTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHbI!
YIoJib U MPOAYKTHI €T0 MepepadoTKHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpaAlCHUN:
O3HAKOMJICHHE C O0O0pa3llamMu IJIaCTMAcC, KAay4yKOB U PE3HUHBI, KOJUICKIIUU
«Hepts» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOreHONPOU3BO/IHBIX, TPOBEJCHNE MNPAKTUYECKON pabOThI: MOJYYCHUE STUIICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM MPOAYKTOB PEAKIIIH).

Kuciiopoaconep:kamue opranHu4eckue coeJHHeHUs

[IpenenpHblE OOHOATOMHBIE COUPTHL. METAaHON W H3TAHOJ: CTPOCHHE,
¢u3nueckue M XHUMHYECKHE CBOMCTBA (peakuMd C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJOPOAAMH, TOPEHHUE), NpUMEHEHHE. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIAaMH CIIUPTOB. JelicTBHE METAHOJIA U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHOroaromMHsle  COUPTHL. ODTWICHIJIMKOJAb W  TJIMIEPUH: CTPOCHHE,
¢u3nueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO ILIEJTOYHBIMHU
MeTa/llaMH, KauyeCTBEHHas pEeaKUuus Ha MHOIOAaTOMHbIE crUpThI). JleiicTBue Ha
OpraHusM yenoBeka. [[pumeHenune rauueprusa U 3THIICHTJINKOJIS.

@deHoJ: CTpOCHHE MOJIEKYJbl, (U3NYECKUe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts (penona. [lpumenenne gpenona.

Anpnerunpl U kemouvl. DoOpMaNBIErHJ, AaleTAIbJIETHA: CTPOCHHUE,
¢usznyeckue U XMMHUYECKHE CBOMICTBa (peakluy OKHUCICHHUS U BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE MpEJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbHHAs H
YKCYCHAasi KHCJIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKUE CBOWMCTBA (CBOMCTBA,
o0mue Juisl Kjiacca KUCIOT, Peakius 3TepupuKalum), MoJIydeHUe U IPUMEHEHNUE.
CreapuHoBasi U OJICMHOBAsg KUCIOTHl KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, UX MOIOLIEE ACHCTBUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cinoxHbIX ¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonoruueckas
POJIb JKUPOB.



VYrneBoawsl: coctaB, KiaccUUKAMsA ~ yriaeBoAoB  (MOHO-, JH- U
nonucaxapubl). [roko3a — nmpocTelmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJEKYJbl, (U3NYECKME U XUMHUYECKHE CBOMCTBA (B3aUMOJECHCTBHE C
ruapokcugom menu(Il), oxucienne ammuayHbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHE TJIOKO3bI), HAXOXJEHHWE B MPUPOJE, NMPUMEHEHHUE,
ouonornyeckas poiib. @otocunres. pyKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemntonosa kak npupoansie noiumepbl. CTpOCHHE KpaxMalia u
ueutono3bl.  du3nyeckue W XUMHUYECKHE CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAsI PEAKITUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
MpOBEJICHNWE, HAOIIOJICHUE W OIMUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIECHUE 3TaHOJIA
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEHCTBHE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnos (okuciaeHne aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBUE Kpaxmajia C HOJIOM),
MIPOBEICHNUE MPAKTHUECKONW PaOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluncienuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJIYKTa PEAKIHMH MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WIN MPOTYKTOB PEAKITUN).

A30TcozepKallie OPraHu4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak amM(pOTepHblE OpraHudeckue coeauHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYEHHE aMUHOKHUCIIOT. [lenTuabl.

benkn kak npupoaHbIE BBICOKOMOJICKYJSIpHbIE coeauHeHus. l[lepBuuHas,
BTOpPUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, ICHATypallksl, KAYECTBEHHBIC PEAKIIUU Ha OCIIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl W3YyYEHHUS BEIIECTB W HMX MPEBpaAlCHUN:
HAOJIIOZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIIKOB.

BbicokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALIUN, CPEAHSST MOJICKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJIMMEPU3ALUS U MOJIMKOHICHCALIUSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexXnupeaMeTHbIE CBS3H.



Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTEeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMHU IS OTICITHHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O I[UKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKanus, NepruoJuIHOCTb, HAOIIOJCHUE,
U3MEPEHUE, HIKCIIEPUMEHT, MOJCIHUPOBAHUE.

@dusuka: MaTepusi, DdHEpPrus, Macca, aroM, OJJEKTPOH, MOJIeKyJa,
DHEPreTUYECKU ypOBEHb, BEIIECTBO, TeEJIO, OO0BEM, arperaTHoOe COCTOSIHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKU, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorusi: mnHIEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTepUaIIbl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMHMH

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DIEKTPOHHAS
000JI0YKa. DHEPreTUYecKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUusl AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. DICKTPOHHAS KOH(PUTYPAIUs aTOMOB.

Ilepnonnueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA M [lepuoauueckoil cUCTEMBI
xuMudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIMIaM U TEPHOJIaM.
3Ha4YeHUE MEPUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XMMHYECKON CBS3U
(KoBaJIeHTHAsT HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa30BaHUS KOBAJCHTHONM XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
CreneHb okuciieHus. MIoHbI: KATHOHBI U AaHHUOHBI.



BemectBa MOJEKYJAPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonsiTne 0 nucnepcHBIX cHcTEMax. VICTHHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1014 BelecTBa B paCTBOpE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU. Howmenknatypa
HEOPraHUYECKNX BeIIeCTB. [eHeTudeckass CBA3b HEOPraHWYECKUX BEMIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas — peakmusa.  Krnaccudukamms — XMMHYECKHX — peakiuid B
HEOPraHMYECKOM M OPraHWYECKOM XHMHHU. 3aKOH COXPAHEHHsSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILLCHUS SHEPTUU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pas3nudHbx (pakTopoB. OOpaTuMbIe
peakunu. XuMHYECKOe paBHOBecue. DaxkTOppl, BIMAKOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTponuTuueckas auccouuanus. CuiibHbIC U ciaadbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XxuMudeckux sneMeHToB [, .
MenpeneeBay, W3ydeHHE MOJEICH KPUCTALTMYECKUX PEMIETOK, HAOIIOJEeHUE U
OINKMCAHKE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUA
BOJIOPOJIa B MPUCYTCTBUU KaTaln3aTOPa, ONPENEICHUE CPENBl PACTBOPOB BELIECTB
C TMOMOUIbIO YHUBEPCAIBHOIO HWHIUKATOpAa, pEaKkUHH HOHHOTO OOMeEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BiusHue pa3nuuHbiX (GaKTOPOB HA CKOPOCTh
XUMUYECKOU PEAKIIUN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHMSM XUMHUYECKHX PpEAKUHM, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUETBI, PACUEThl C HCIOJB30BAHUEM IIOHATHUS «MACCOBAsI
JIOJIS1 BELIECTBAY.

Heopranuuyeckast xumusi

Hemeramnel. Ilonoxenne HemetaisioB B Ilepuonuueckord  cucTeme
XuMHYeCcKuX sjieMeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (HAa MpuUMepe
KHCJIOpOJIa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIHMX HEMETAUIOB (TaJior€HOB, CEpPbI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOUHEHUUA  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTUHEHUN ).

[IpyMeHeHNE BAKHENIIIMX HEMETAUIOB U UX COCTUHEHUIA.



Meramisl. [lonoxenue merannoB B llepuoanyeckoin cucteMe XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIuiaBbl METAJLIOB.
DNEKTPOXUMUUECKUI Pl HAMIPSKEHU METaIOB.

XHWMHUYECKHE CBOMCTBA BAXHEWIHMX META/UIOB (HATPHUH, Kaluil, KaJbIUH,
MarHui, aTfOMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHEHUHN.

OO6mue cnocoObl MmonyyeHus: MetauioB. [IpuMeHeHre mMeTaiioB B ObITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX MPEBPALICHUN:
U3y4YEHUE KOJUIEKIMM «MeTauibl U CIUIaBbl», O00pa3lOB HEMETAIOB, pPEILICHUE
AKCIEPUMEHTAIBHBIX 3a7a4, HaOJIOJIEHHEe M OINUCAHHE JEMOHCTPAIUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCIIOT U IeJI04Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATUOHBI METAJUIOB).

Pacuérurnle 3amaqn.

Pacuétel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEUIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumMun B 00€CHEYEHUM SKOJIOTHYECKOM, PHEPreTHYECKON M MHUIIEBOM
0e30macHOCTH, Pa3BUTHH MeAUIUHBL [loHSATHE O HAyYHBIX METOJaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPUHIUIIAX [TPOMBIILICHHOTO
MOJy4YE€HUS BaXKHEUIINX BEIIECTB.

UYenoBek B MHpE BEHIECTB W MAaTEpUANIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MATEpHaJIbl, KpPAacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJs 3JNEKTPOHUKH, HAHOMATECPUAIIbl, OPTAaHUYECKUE U MUHEPAIIbHBIC
yaoOpeHwus.

XUMHST U 3J0pOBbE YEJIOBEKA: MPAaBUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6E€30MaCHOTO KCIONb30BAHUS MPENapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNpeaMETHBIX  CBS3€H TpU  M3yYeHUH OOmed u
HEOPraHM4eCcKOM XMMHH B 11 Kilacce OCyIIECTBIISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYUYHBIX TOHSTUH, TaK U TOHSITUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE TMOHSTHS: HAy4dHbIH (DaKkT, rUmoTes3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOII0IEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBICHUE.



®dusuKa: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIWYMHBI U €AUHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kneTka, opraHuM3M, OSKOCHUCTeMa, Owocdepa, Makpo- H
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.

['eorpadus: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
PECYPCHL.

TexHonorus: XMMHUYECKasi MPOMBIIUICHHOCTb, METAJLUTYPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTE€pPUANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHILECBAs
MPOMBIILJICHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHS
OOy4YaroMIMMHUCS TMPOTPaMM  CpeIHEro oOmiero ooOpa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHbIM M TpeAMETHhIM). HaydHo-MeToauyeckoil OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3YIbTATOB OCBOCHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETLHOCTHBIN MTOAXO.

B COOTBETCTBHM C CHCTEMHO-IEITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha yYpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJICTIEHBI CIEAYIONINE COCTABISIONIME:

OCO3HAaHHE OOYYAIONIUMHKCS POCCHUHUCKOM TIpa)KJaHCKOM HIACHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIMU K 00yUCHHUIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW U UCTOPUUYECKHUX TPAJAUIINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh MU CIHOCOOHOCTh OOYyYarouIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU I€JI0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUS MpeaMeTa «XHUMUS» ITOCTUTAIOTCS B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHON JIESITEIHBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMd POCCHUUCKOr0 TPa)KJAaHCKOro OOIecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0y4Jarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUA MpeaMeTa «XHUMHSD» OTpPaKaroT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M MPAKTUUECKON JesATEeIbHOCTU
oOyyYaromuxcs Mo peaanu3aluu TPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCIE B
YacTHu:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMHUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATN3€ PA3IUYHBIX BUJOB YUEOHOU NEATEIbHOCTH,

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€UYECTBEHHON XUMUM;

YBaXEHUSI K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUTUTEIBHBIX ~ HAOJNIOJACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPyJa YYEHBIX U IPAKTUKOB;

MHTEpECa M TO3HABATEJbHBIX MOTHBOB B TIOJYYEHHU M MOCIEIYIOLIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAallUU, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME IOCIEACTBUN 3THUX
MOCTYTIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAHUSl [IEHHOCTEH 3JI0pOBOTO U 0Oe30MacHOro obOpasza >KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOmoieHrss TpaBuil 0O€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYJAOBOM JAEATEIBHOCTH;

MMOHMMAHUSl LEHHOCTH NPaBWJl HHAMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUsAX, YTPOXKAIOUIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUNA W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEILCKOM
NEATETHPHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHUAAX
JEATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YaCTHE B PpEIICHUHM MPAKTUYECKUX 3a]a4y
COIMAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



MHTEpeca K MPAaKTUUYECKOMY HM3YUYEHHIO MPOPECCUl pa3IudHOro pojaa, B TOM
YKCJie Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAaHUH M0 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU N€ATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIMBHIYaJIbHOW TPAECKTOPUHU
oOpaszoBanusi, Oynymied mnpodeccun M peanuszaluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTeN 00111IeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIECOO0PA3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHKY
CYILIECTBOBAHHUS )KM3HH Ha 3€MIIE;

NOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOOIeM, BIHMSHUS
HSKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATBHON CpEbL;

OCO3HaHUS HEOOXOAWMOCTH HCIOJB30BAaHUS JIOCTHXKEHUH XUMHUHM Ui
pEelIEHNs BONPOCOB PAlMOHAIIBHOTO NPUPOAOTIOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MPUHOCIIIUX Bpel OKPYKAIOLIEH
OPUPOAHON Cpene, YMEHMsS IPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh HX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLMAJIBHOU
NPAKTUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOSATH HJI€OJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOTI'0 MIO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOLECTBEHHON IPAKTHUKHY;

NOHUMAaHUsl CNeUUMPUKA XMMHUM KakK HayKd, OCO3HaHUs €€ poJid B
(OpMHpPOBaHNUU PALMOHATIBHOIO HAY4YHOI'O MBIIIIEHUS, CO3JIaHUU IIEJIOCTHOrO
NPEJCTaBICHUS 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IMPUPOJbI U YeNOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuu MpoOJeM COXpaHEHUs
MIPUPOIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMMHHM JJIE COBPEMEHHOMU
UUMBUJIM3ALMU: B €€ TyMaHUCTUYECKOM HANpPaBICHHOCTH M Ba)XXHOW poOIH B
CO37IaHMHM HOBOM 0a3bl MaTepuaIbHOW KYJIbTYpbI, PEHICHUU TI00aTbHBIX MTPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPIETHUECKOM, MUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIMHBI, OOECHEYEHUH YCIIOBUN
YCHEUIHOTO TpyJa M OSKOJOTHYECKH KOM(OPTHOM JKHU3HHM KaKJOro 4YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUA, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTU HCIOIb30BATh



[OJTy4yaeMble 3HAHUA Ui aHAJIU3a U OOBSICHEHUS SIBICHUN OKPY>KAIOILEro MUpa u
MPOUCXOMSIIUX B HEM U3MEHEHU, YMEHHUS JIeT1aTh 000CHOBAHHBIE 3aKJIIOYECHHS Ha
OCHOBE HAy4yHbIX (DAaKTOB U MMEIOLIMXCS JAHHBIX C LEIbI0 MOJIyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHus: npo0JieM B PeabHbIX )KU3HEHHBIX CUTYALNAX;

MHTEpeca K O3HAHUIO U UCCIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpephIBHOMY  00Opa3oBaHHIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B paziWyHbIX cpepax mpodeccuoHaIbHON

JIEATEIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJbTaTbl OCBOSHHUSI YUEOHOTO TpeaMeTa «XHUMHsS» Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE IS bopMHpOBaHUS  MHPOBO33PECHHUS 00y4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXKMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTpaKarolIre
[ETOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuupuKy METOJIOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIeI0OBaHNEe, HAOI0ICHUE, U3MEPEHHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIE y4eOHbIE NEUCTBUS (TI03HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATUBHEIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATHHON
TPaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YyUarOIIIXCS;
CIIOCOOHOCTH 00yUarIMXCs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHUS B IO3HABATEIIBHON U COLUAIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIe PE3YyIbTAThl OTPAXAKT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICVCTBUSIMH.

OBJaagenue YHUBEPCAJIbHbIMU yueOHbIMH NMO3HABATEJIbHBIMHU
NEeUCTBUSIMMU:

1) 6a30BbIe JTOrMUYeCKHUe eiiCTBUS:

CaMOCTOSITETLHO  (OpMynMpoBaTh W aKTyalIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTATHI AEATEIILHOCTH C MOCTABICHHBIMU 1LICJISIMU;

WCIOJIB30BaTh NP OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSITUN M YCTaHABIMBATH UX B3aUMOCBS3b,



HCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTAETbHBIX ()aKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJId KJIacCU(PUKAIMU BEIIECTB U
XUMHUYECKHUX PEaKIIU;

YCTaHABIMBAaTh MPUYMHHO-CIECACTBEHHBIE CBS3U MEXIY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXKJICHHUS (MHAYKTUBHbBIC, JEIYKTUBHbBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTpPUBAEMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuuu — TMPU PENICHUU YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIE MOJEJBbHBIE MPEACTABICHUS ISl BBISBIICHUS XapAKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIU.

2) 6a30BbI€e HCCJIeI0BaTEIbCKHE JeCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUS BELIECTB U XUMHUUYECKUX
peaKIuu;

dbopMyIHpOBATH LIEIU U 3a/1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIUpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUA U OCHOBBI I (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABMIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOMATh 33 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpPOBATH
0000111eHUS U BBIBOJIbI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISATb 0OOCHOBAHHBINA OTYET O MPOJEIaHHOM paboTe;

MpuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEIOBATEIbCKOM U MPOEKTHOM
JESATEIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MIOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, IPUMEHEHUIO PA3IUYHBIX
METOJIOB TTO3HAHMUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX uWHPOpMau (HAy4HO-
NOMyJIsipHAasi JIUTEpaTypa XUMHUYECKOTO COJAEp>KaHUsA, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHanmu3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUAOB U (opM
MpeCTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;



(GbopMyIIMpOBaTh 3alPOChl U NPUMEHATh PA3JIMYHBbIE METOJbl IPU MOUCKE U
orbope wHpOpPMAIMK, HEOOXOAUMOW [UIsl BBHIMOJTHEHHS Y4YEOHBIX 3aaad
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  HPEICTABICHUS
uH(popmauu (cxeMsbl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIONB30BaTh HAYYHBIA fA3BIK B KadecTBe CpeAcTBa mpu padoTe ¢
XUMUYECKON HWHGpOpMAIMel: TPUMEHSATh MEXIpeaAMeTHbIe ((u3udyeckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATypbl, HOMEHKIATYPY;

UCTIONB30BaTh W TPEeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiaieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH J1eliCTBUSIMM:

3aJ1aBaTh BOIIPOCHI 110 CYHIECTBY OOCYKIAaEMOW TEMBI B XOJA€ AUAJIOTa U/WiIH
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOM  TMPEIJIOKECHUSA
OTHOCHUTEJILHO BBITIOJTHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYNIaTh C MpE3EHTAlUeil pe3yJbTaTOB IO3HABATEIbHON JESTEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENILHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKONH pabOThI MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaju3alui YUYeOHOro mpoekTa u (OpMyIHpOBaTh BHIBOJBI
0 pe3yjbTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MYyTEM COTJIACOBAHUS MO3MULMHA B
X0Jie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

Ogi1ajieHHe YHHUBEPCAJbHBIMU PEryISTUBHBIMH e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYLIECTBISITH CBOIO IIO3HABATEIbHYIO
NeSATENIbHOCTh, ONpenensas e€ Lend W 3aJaud, KOHTPOJUPOBATh U MO MeEpe
HEOOXOJUMOCTU KOPPEKTHPOBaTh IIpeagaraéMblii aJropuT™M JEHCTBUM mpu
BBIMIOJTHEHNH YYEOHBIX W HCCIIEIOBATENCKUX 3a7ad, BbIOMpaTh Hamboiee
3¢ (GeKTUBHBI CMOCOO WX peHIeHHs C YYETOM IMOJYYeHHS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEaKLUsX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEM JI€ATENBHOCTH HAa OCHOBE CaMOAHAIU3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

chOpPMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, pOJM XUMHH B T[IO3HAHUM SIBJICHUUN



npupoabsl, B  (QOPMUPOBAHMM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peLIEHHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONIME TOHATUS (XUMHMUYECKHI HJIIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMHUYECKAs
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpamEHHAsH), MOJb, MOJSpHas
Macca, MOJISPHBIM 00BEM, YIJIEPOJHBIN CKeleT, (yHKIMOHANbHAs TpYIIIa,
paguKall, U30MEpPHUs], U30MEPBL, TOMOJIOTUYECKAN PSAJ, TOMOJIOTH, YIIE€BOJOPOIBbI,
KHUCJIOPOJ W a30TCOAEpKAIIUE COCIAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BeuiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SA3BIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXanme B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBIICHUM, (PAKTOJNOTUYECKHE CBEACHUS O CBOWCTBAX, COCTaBe, MOIYYCHUH U
0€30MacHOM HCIIOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHIMA,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME ITOHATHS MPH
OMMCAHUU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUN OPTAaHUYECKUX COCIUHEHHUI;

c(OpMHUPOBAHHOCTh YMEHHMM HCIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIUKY JUIS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAaIEHHON)
bopMynT OpraHMYECKHX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTaBIIMBaTh MOJIEM MOJIEKYJI OPraHMYECKHX BEUIECTB I WILIIOCTPAlUU HX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHUHAJICKHOCTh H3YUEHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaByY M CTPOCHHIO K OINPEIEIEHHOMY
KJIacCy/Tpynmne COelIWHEHUN (yriaeBOJOpOAbl, KHUCIOpPOI M a30TCOJAEpIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCAMHEHMs), JaBaTb KM Ha3BaHUS IO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOIWTH TpPUBHAIIbHBIE
Ha3BaHUsI OTACJbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMWIECH, AllETUJICH,
ATWJICHIJINKOJb, TIHIEpUH, (eHon, (GopManbaerus], aleTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmai, 1eJIII0JI03a, TIUIUH);

cOpPMHPOBAHHOCTh YMEHHS OMNPEACNIATh BHUABl XUMHUYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);



chOpMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranuueckux BeriectB A. M. ByTiepoBa 115 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB,;

chOpMHPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaThb  COCTaB, CTPOCHHUE,
bu3nUecKue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJICH, MPOMWIIEH, alleTHJIEH,
oyranuen-1,3, metunOyraauen-1,3, GeH30Jl, METaHOJ, STAHOJ, STUJICHIJUKOJIb,
TIIALEPUH, (PEHOJI, aleTalbJIerua, MypaBbUHAsI M YKCYCHAas KHCIOTHI, TIIOKO3a,
Kpaxmai, IeJUTI0NI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIH C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbs  (HE(QTh, MPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUYECKOE TPUMEHEHUE POIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOIO BEIECTBA WM MPOIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOIHBIX
BEILECTB WJIU NPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEUIECTB U
XUMHUYECKHUX SBIICHUN (HaOII0/IeHnEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIOJIb30BaTh CHUCTEMHBbIE XWMHUYECKHE 3HAHUS JUIsl TMPUHATHUS pEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIO/IaTh MIpaBuia MOJIb30BAHUS XUMUYECKOM
NOoCyJI0 ¥ J1abopaTOpHBIM O0OPYJOBAaHUEM, a TaKXe MpaBWiIa OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBIMIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEeBPAILIEHUS OPTAaHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWM, I[BETHHIC PEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMH U JAOOPATOPHBIM OOOPYJIOBaHUEM, NPEICTABIATH PE3YIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3aluCH YpPaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(OpMAIMIO, TMOJY4YaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MAacCOBOM
uHpopmanuu, aTEpHET U Ipyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  COOJNIOAaTh  TpaBWJIa  JKOJIOTHYCCKH
1eaecooOpa3Horo TMOBEACHUST B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXPAHEHHSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MNPUPOJHOW CpPEAbl, OCO3HABATH
OMAacHOCTh BO3JICMCTBHS HA >KUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbici mokaszarens [IJIK, moscHsTh Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO BO3IAECHCTBUS HA OpPraHu3M
YEJI0BEKA;

JUIsi 00yJaronuxcsi ¢ OTPaHUYECHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CJIA0OBUASIIMX OOYYalOIIMXCS: YMEHHE UCIOIb30BaTh
penbeHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHUSI Kypca «OOIas M HeopraHudeckas
XUMUSD OTPaXkaroT:

cOpPMHUPOBAHHOCTh  MPEJCTaBICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTEeCTBEHHO-HAYYHOUW KapTUHBI MHpa, POJM XHUMHH B TIO3HAHUU SIBICHUU
npuponbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIIeHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUUYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUH DJIEMEHT, aToM, W30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XMMUYECKasl CBS3b
(KOBaJIeHTHAsl, MOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKAs PEIIETKa,
TUMBl XUMHUYECKUX  pPEAKUHUM, pacTBOp, AJIEKTPOJIHUTHL, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAaHOBUTEIh, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE PABHOBECHE);, TEOPUM W 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccolmanuu, nepuoandeckuil 3akon [[. M. Menneneena,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3BIK XHUMHUH,
MUPOBO33PEHYECKUE 3HAHUS, JIEKAIlMe B OCHOBE IMOHUMAHHUS MNPUUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHUM, (PAKTOJOTHMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MaCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA,



c(hOpMHPOBAHHOCTh YMEHHUU BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPH
ONMCAaHNN HEOPraHNYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(hOpMHPOBAHHOCTh YMEHHHA HCIIOJIH30BATh XMUMHYECKYI) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIIECTB M yPAaBHEHHM  XHUMHYECKUX  PEAKIUH,
cuctematuueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YrJ€KHUCIbIM ras3, aMMHaK, raméHas
U3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENSITh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBaJEHTHAsi, MOHHAs, METAJNINYECKasl, BOJOPOHAs) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKONW PEIMIETKH KOHKPETHOIO BEHIECTBA (aTOMHAs, MOJIEKYJIApHAas,
MOHHAsA, METAJJIMYECKAs ), XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUN;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPraHUYECKUX BEILIECTB IO KX COCTaBY K OIpeneiaCHHOMY KIacCy/TpyIine
COEIMHEHUI (MPOCTHIE BEIMIECTBA — METAJUIbl U HEMETAJLIbI, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPUOANYECKOrO 3aKoHa /JI.
. MenneneeBa 1 AEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOILYIO, O0OBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

chOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX JJeMeHTOB 1—4 mnepuonoB Ileprnonnyeckol CUCTEMBI
xumudeckux smemeHToB JI. M. MenneneeBa, WCHONB3ys MOHATUSA «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMHUUYECKUX JIEMEHTOB U UX COCIMHEHUMU
o repuoaam U rpynmnam llepuonndeckoi cucteMbl XUMUYECKUX di1eMeHTOB [[. 1.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYILIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XHUMHYECKUE DPEAKIUU TIO
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEMECHEW OKHCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaklny, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHUI COCTABJISITh YPaBHEHHUS PEAKIUNA pPa3THUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yUYUThIBas
YCHOBUS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



chOpPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPKIAOIIIE
KaueCTBCHHBI COCTaB pa3UYHBIX HEOPTraHWYCCKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYCCKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHM  pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIBbHO-
BOCCTAHOBUTEJBHBIX PEAKLIMA MOCPECTBOM COCTaBJICHHS 3JEKTPOHHOIrO OanaHca
ATUX PEAKLNN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3INYHbBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEero Bo3aencTus (npunuun Jle latense);

c(OPMHPOBAHHOCTL YMEHUW XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JIeKAIe B OCHOBE MPOMBINIJIEHHOTO TMOJIYYCHHUS CEPHOM KHUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAYYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh yYMEHUH TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHHEM
MOHATHUSL «MaccoBasi JOJs BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHHUNA Ta30B
IPU XMMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3((dexTa peaknnu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHHM COOJIIO/IaTh MpaBuia MOJIb30BAHUS XUMUYECKOM
NOoCyJI0l ¥ JlabopaTOpHBIM O0OPYJOBAaHUEM, a TaKXe MpaBWiIa OOpalleHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIHUSIMH TIO BBITOJTHCHHIO JaO0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWI IUIAHUPOBATH W BBIMIOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKeHUE MEePOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalau3aTopa,
ONpE/ETICHNE CpEeAbl PAacTBOPOB BEHIECTB C TMOMOIIBIO YHHUBEPCAIBHOTO
WHINUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON pEaKIInH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peakIMu Ha cyibdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7a4 0
TeMaM «Metamey U «HeMeTamiby) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIEHUN C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OKCIIEpUMEHTa B (opMe 3alucu
YpaBHEHUN COOTBETCTBYIOLIMX pEaKUHUil U (HOpMYIUPOBATh BBIBOJLI HA OCHOBE
ATHX PE3yJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XHMHYCCKYIO
uH(OpMAIUIO, TMONY4YaeMyK U3 pa3HbIX HCTOYHHUKOB (CpE/ICTBa MAacCOBOM
KOMMYyHUKaluu, HTepHeT u ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHH  COOJNIOAaTh  TpaBWJIa  JKOJIOTHYCCKH
1eaecooOpa3Horo TMOBEACHUST B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpY)KArOUIEed MPUPOAHON Cpeibl, OCO3HABATh
OMacHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cvpicnt mokazarens IIJIK, mosicHAT, Ha mpumepax CcrnocoObl YMEHBIIEHUS U
MPEAOTBPALICHUS UX BPEIHOTO BO3JAECHCTBHS HA OPTaHU3M YEIOBEKA;

JUIs. O0y4YarolIuXcsli ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENbIX M CHAa0OBHAAIIMX OOYYaloIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne n/m Kontpoabnbie | IlpakTuyeckne
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Pazgea 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCIMHEHUN A. 3
M. Bytneposa
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHble yriieBOAOPOABI — AJIKAHbI 2
9 HenpenenbHble yraeBogOpOAbL: aJKEHBI, 6 |
' AJIKaJUEHbI, ATIKUHBI
2.3 ApoMaTHU4eCcKHe YriaeBO0POIbI 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOJOB U 3 |
' ux nepepabdoTka
Hroro no pazneny 13
Pasnen 3. Kuciopoacoaep:kaniue opranniecKkue coeTuHeHust
3.1 Cnuprtel. Genon 3
319 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 |
' Croxubie 3GupsbI
33 YrieBoib 3 1




Hroro no pazgeny

13

Pa3znen 4. A3oTcoaep:kainiie opraHudecKue coeTnHEeHUs

4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazgeny 3
Pa3zgea 5. BbicokoMOJIEKYJISIPHBIE COeIMHEHM S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposnbie)
Ne ii/m Kontpoabnbie | IlpakTuueckne
NporpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3zgea 1. Teoperuyeckue 0CHOBBI XUMHH
Ctpoenue atoMmoB. [lepuoanueckuii 3aKoH
P P but6moreka [JOK
1.1 u [lepnonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru
anemenToB /1. . Menaeneera
12 Crpoenue Bemectsa. MHoroobpasue 4 bubmuoreka [IOK
' BEILECTB https://myschool.edu.ru
bub6nunorexa LIOK
1.3 XUMUYECKHE peaKIuu 6 1 1
peakit https://myschool.edu.ru
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
bubmuorexa [JOK
2.1 Metanst 6 1 H
https://myschool.edu.ru
bubmuorexa [{OK
2.2 Hemertamnsl 9 1 1 H
https://myschool.edu.ru
)3 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKUX ) bubnmnoreka [JOK
' BEILECTB https://myschool.edu.ru
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
bubnuorexa [JOK
3.1 XuMus U )KU3Hb 4 1
https://myschool.edu.ru




Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

Ne ni/m

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

[IpeameT opraHM4ecKor XMMHH, €€

! BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE 1
Teopus cTpoeHUsI OpraHUYECKUX

2 coenuHeHuilt A. M. Bytneposa, eé 1
OCHOBHBIE [10JIOKEHUS
[IpencraBnenue o knaccudukanuu

3 opraHuueckux Bemects. Homenknarypa 1
(cucremaTnyeckasi) U TpPUBHUAJIbHBIE
Ha3BaHUS OPraHUYECKHUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUH Psifg

5 Mertan u 3TaH — npocTeuime |
NPEeCTaBUTENN AJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1

7 OTUJEH U NPONUIEH — MpocTeine 1
IPEJICTAaBUTENIN ATKEHOB

g [IpakTuyeckas padora Ne 1. «Ilomyuenue | 1
ATUJIEHA U U3yUEHHUE ETO CBONCTBY
Ankanuensl. bytaauen-1,3 u

9 metunoytaauen-1,3. [lonyuenue 1

CUHTCTUYCCKOI'O KaydyKa U PC3UHbL




10

AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOSHHUS,
TOMOJIOTUYECKUH psijl. AUETUIIEH —
MPOCTEUIINN MPEICTABUTEID AIKUHOB

11

Brruncnenus mo ypaBHEHHIO XMMHUYECKOM
peaxiuu

12

Apenbl: 6eH301 U TOTyoll. TOKCUYHOCTh
apeHoB

13

['eneTnyeckas CBSI3b YTIEBOIOPOAOB,
MPUHAISKANINX K Pa3IMYHbIM KJlaccaM

14

[TpupoHbIE UCTOUHUKH YTTIEBOJAOPOIOB:
IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ MPOAYKTHI €€ epepadboTKu

15

[TpupoaHbIe HCTOYHHUKH YTIEBOIOPOIOB:
NPUPOIHBIN ra3 v MOMyTHHIE He(TIHbIE
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu

16

KonTponbhas pabota mo pazueny
«YTII€eBOAOPOABD)

17

HpeﬂeHBHHe OJIHOATOMHBIC CIIMPTHI:
MCTAHOJ M 3TaHOJI. BO)IOpOI[HaH CBA3b

18

MHoroaromMHbie COUPTHI: TUICHIIUKOIb U
[IIALEPUH

19

@DeHoI: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKUC CBOﬁCTBa, IMPUMCHCHUEC

20

Anpaerupl: opMaIbIACTHI U
areraiapaerug. AneTod

21

OIIHOOCHOBHLIC MpEaACIIbHBIC Kap60HOBLIe
KHCJIOTBI: MypaBbUHAA U YKCYyCHas




[TpakTudeckast padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreaprHOBas U OJI€MHOBAsI KUCIOThI, KaK

23 MPEICTAaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

24 Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIEe JeiCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOJAHbBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢hupoB

%6 Kupsr: runponus, NpuMeHEHHE,
Ouosoruueckast poJib KUpPOB
YrieBoabl: cocTaB, KIacCH(PUKAIHS.

27 Baxueiime npeacraBuTeNu: riI0K03a,
bpykTo3a, caxaposa

78 Kpaxman u nenntono3a Kak IpupoaHbIe
MOJINMEPHI
Kontponbhas pabota no pazueny

29 «Kucnopozacoaepkaiine opraHudecKue
COETMHEHUS

30 AMUHBI: METWJIAMUH U aHWINH
AMMHOKHUCIIOTHI Kak aMm(pOTepHbIE

31 OPraHUYEeCKHE COCIMHEHUS, NX
Ouosornueckoe 3HaueHue. [lenTumapt

1 benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS

1 OCHOBHBIE IOHATHUSI XUMHUH

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN




34

OcCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbIe
padoThI

IpakTnyeckue
padoThbI

Jara
U3YYeHH
|

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKU 37IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIus aToMOB

[Tepuoanueckuii 3akoH u [leprnonnueckas
cucTeMa XuMudeckux anemeHTos JI. U.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpPUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB M UX COSAMHCHHM T10
rpynnaM u nepuoaam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB /.M. MennaeneeBa B
pPa3BUTHUU HAYKHU

CtpoeHue BelecTBa. XMMHUYECKasi CBs3b, €€
BU/JIbl; MEXaHU3MBbl 00pa30BaHuUs
KOBAJICHTHOM CBA3U. BopoponHas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenens okucienus. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOT'O
CTPOCHUS

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOJUIOUAHBIE PACTBOPBI.
MaccoBas 10715 BEIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPTaHUYECKHUX BELIECTB, PA3JIMUYHBIX
KJIaCCOB

Knaccugukarms XuMHUECKUX peakluii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALCHUS YHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTuMble peaKkium.
XHUMHYECKOE PAaBHOBECHE

10

ITpaxTrueckas padota Ne 1. « BnustHue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DnekTponuTudeckas guccouuanus. [lonarue
0 BojopoiHOM Tokasarene (pH) pactsopa.
Peaxiuu nonHoro oomena. I'maponus
OpraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCITUTEITbHO-BOCCTAaHOBHTEIHLHBIC
peakiuu. [ToHsATHE 00 3MIEKTpOIN3E
pacIIaBoOB U pacTBOPOB COJICH

13

KonTponbHas pabota mo pazueny
((TeOpCTI/I‘-IeCKI/Ie OCHOBBI XUMHUN))

14

Meraiubl, ux noJsioxkenue B Ilepuognueckoii
CUCTEME XUMHUYECKUX 3eMeHToB /[I. W.
MeneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mMe pU3NIecKue CBOWCTBA
METaJIJIOB




15

CriaBbl METaIIIOB. DJIEKTPOXUMUYECKHUM s
HaIIPSHKEHUN METaJuIOB

16

XHWMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJIJIOB (HATPHIA, KaJuii, KalblUi, MAaTHUH,
AJTIOMHUHHI) U UX COEIMHEHU

17

XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX
COEeIMHEHUN

18

XHUMHYEeCKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COeIMHEHNH

19

[TpakTuueckast pabora Ne 2. "Pemienue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meramne"

20

HewmeTambl, uX MOJIOKEHHUE B
[lepuonnueckoi cucTeMe XUMHUYECKHUX
anemenToB JI. . Menjeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3NYECKHE CBOMCTBA HEMETAILIOB.
AmnnoTponusi HEMETaIoB (Ha IpUMeEpe
KHCTIOpoJia, cephl, (hocdopa u yrieposaa)

22

XUMHUYECKUE CBOWCTBA raJOr€HOB, CEPBI U UX
COEeIMHEHUN

23

XuUMHYECKUEe CBOMCTBA a30Ta, (hocodpa u ux
COECUHEHUN

24

XHUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U
AX COeIMHEHHH

25

[IprMeHeHrne BaXKHEUIINX HEMETAUIOB U UX
coeqUHEHUN

26

O0001eHME U CUCTEMATU3ALIMS 3HAHUHN 110




TteMme «HemeTamey. Beruncienus mo
YPaBHEHUSAM XUMUYECKUX PEAKLIUNA U
TEPMOXUMHYECKHUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33134 10 TEME 1
"HemeTanst"»

)8 KonrponbHas padora no remam «MeTtasuibh» 1
u «Hemerannbn»

29 Heoprannueckue 1 opraHn4eckue KucioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBaHHUS
AM@oTepHbIe HEOpraHUYeCKHe U

30 opraHuyeckue coequHeHus. ['enernueckas |
CBS3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB
Poinp xuMun B 00ecrieueHIN SKOJIOTHICCKOM,

31 SHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTUU MEIULIMHBI
[TpencraBnenus 00 0OIMIMX HAYYHBIX

32 MIPUHIUIIAX [IPOMBIIIIEHHOTO ITOJIyYeHUS 1
Ba)KHEUIIINX BEIIECTB

33 YennoBek B MUpPE BELIECTB U MAaTEPUAIIOB 1

34 XuMUs U 370pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 110 34

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 11 xnace/ I'abpuensan O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akuinonepnoe ooiectBo «M31aTenbeTBo
«IIpocseienue»

INabpuensn O.C. Xumus. 10 kinacc. ba3oslit ypoBens: yueOnuk / O.C.

["aGpuensH. - 7-e uza., crepeorur. - M.: [Ipoda, 2019. - 191 c.

METOANYECKUE MATEPHUAJIBI JIS1 YUUTEJIA

Apremenko A.W. Y auBuTenbHbIA MUp opranndeckoil xumuu / A.U. ApTemeHko. -
4-e uzn., crepeortul. - M.:/Ipoda, 2008.

['otoBUMCS K eIMHOMY TOCyAapcTBEHHOMY 3Kk3ameHy. Xumus / O.C. 'abpuensH,
[1.B. Pemeros, .I'. OcTtpoymoB u ap. - 4-e u3z., crepeorui. - M.: JIpoda, 2008
Crenun, b.J]. 3anumarenbubiit e3nanus u 3¢ extHsie onbIThl Mo xumun / b.J1.

Crenun, JI.IO. Anmukbeposa. - 3 - e uza., crepeotutr. -M.: Jlpoda, 2008.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» 1 callT ansa yuurens «S uay Ha ypok
XUMHH)

http://him.1september.ru Enunas komnexuus L{OP: [IpeamerHas koiekus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO - Hay4HbIS



skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0ieo0pa3oBaTenbsHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anux6epoBoii

http://www alhimik.ru Becepoccuiickas onuMnuana mKkoJIbHUKOB MO0 XUMUU
http://chem.rusolymp.ru Opranudeckas XuMus: JIEKTPOHHBIA YUCOHUK JIJIsI
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: STIEKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTEHK: XUMUS
http://www.chemistry.ru JlucranunoHHast OTMMIIHMAIA IO XUMHH:

TEJIEKOMMYHUKALIMOHHBII 00pa30BaTeIbHbIN MPOEK
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