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IHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUUM Ha YPOBHE CpeIHEro ooOmero oo0pa3oBaHUA
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOEHHS
dbenepanbHOl 00pa3oBaTEIbHON MPOrpaMMbl  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIaPCTBEHHOM
oOpazoBarensbHoM cTanaapre COO, c¢ yuérom Konmenmuu mnpenojaBaHus
y4eOHOro mpeamera «XUMHsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepaliuy, peanu3yIOMUX OCHOBHBIE OO0pa3oBaTelbHbIE MPOTPaMMBbl, U
OCHOBHBIX ToNIOkeHUN «Crpaternu pa3BuUTHA BocnuTaHusi B Poccuiickoi
®epnepanuu Ha nepuoa 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0M0B K pa3paboTKe MporpamMmbl IO XUMHUHU, K OINPEAEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsS 00YUYaIOIIUXCSl CPEICTBAMU
yueOHoro npeamera «Xumusi» A 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble noioxenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJIEH,
COJEpKaHUs, pe3yibTaToB OOydeHHs U TpeOOBaHHM K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHOM  OpraHu3alluM, SIBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBepUIAIONIMM 3TallOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHUA. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIBTYpPhI
YeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEHEr0 O0IIero oOpa3oBaHUs CPeCTBAMU YYEOHOTO
npeaMera «XHUMHsD, COJEpKaHUE M TMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMMe MO XUMHUHM C Y4ETOM CHEHM(PUKH HAYKHM XHUMUHU, €€ 3HaueHus B
MO3HAHUU TPUPOJLI U B MaTEPUAIbHOW XKU3HHM OOIIECTBA, a TaKke C y4EToM
oOuMX 1ened W MPUHILMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obmiero oopaszoBanus B Poccuiickoit denepanuu.

XHUMHSI KaK 3JEMEHT CHCTEMBblI €CTECTBEHHBIX HayK HUIPAaeT 0COOyIO POJb B
COBPEMEHHOW IUBWJIM3AINK, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHKE PALMOHATBHOTO HAYYHOTO MBILIEHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IHHCTBE
IPUPOJIbI U YeNIOBEKa, KOoTopoe (opMmupyeTrcs B XUMUU HAa OCHOBE NOHHUMAaHUS
BEIIIECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKITY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU IPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMUs CTajla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUsI KaK Hayka
CO3MJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTHM HampaBlieHA Ha PENICHUE
rJI00AIbHBIX  TPOOJIEeM YCTOWMYMBOTO PpAa3BUTHUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MacCHOCTH U OXPaHbI 3J0POBBSI.

B cootBercTBUM ¢ OOMMM UEASIMH W TMPUHIIMIAMU CPEIHETrO OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIi YPOBEHD
W3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 WM i1  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJIKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnstomuMu  nipemMeTa  «XUMHS»  SIBISIOTCA  0a30BbIe  KypChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKU: CHUCTEMa
3HAHUU MO0 HEOPTAHMYECKOW XMMHHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHu4eckor xumMuu. GOpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHUM IIPU HU3YUYEHUHU
npeaMmera oOecreynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUM XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» cPopMHUpoOBaHA B MPOTpaMME IO XMMHUU HA OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3y4YeHHI0 y4eOHOro wMarepuania © OOyClIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOM TEOPHUHM CTPOEHHUSI OPTaHUYECKUX
COCIMHEHUN, a TaKXe€ Ha YPOBHE CTEPEOXUMHUYECKHUX M DIJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeneHUs 00 H3yd4aeMblx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIIEBOAOPOJOB JO CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHM4eckol XWMHHU INOJY4YarOT pPa3BUTHE
chOpMHUPOBAaHHBIE Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs MEPBOHAYAILHbBIE
MPEJCTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIUU.

[Tox HOBBIM yTiiOM 3peHuss B mpeameTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpHUBAETCSi M3YyYEHHBIH Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
TEOpPETUYECKUI MaTepuan U (AKTOJIOTMYECKHE CBEICHHUS O BeIlIeCTBaX W
XUMUYECKoM peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYyYarOIIMMCSl TPEAOCTABIACTCS BO3MOXKHOCTh OCO3HATH 3HAYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIUH,



rIIy0oke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o0mIaromien 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaKHEMIIKMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NMPUMEHCHHH, a TAK)KE O XUMHUYECKUX PEAKIMIX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsercs B Kypcax 10 um 11 xkmaccoB
AIIEMEHTaMH  COJIEP’KaHUsI, WMEIOIIMMH KYJbTYPOJIOTUYECKUNA W TPUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHMAHHUIO B3aMMOCBS3UM XUMHUU C
JIPYTUMH HayKaMH, PAacKphIBAalOT €€ poJib B IO3HABATEIHLHON W TMPAKTHYECKOU
JESATETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHUS K TMPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
nmpo0iemMax, CBS3aHHBIX C XHMHEHW, KPUTHYECKH OCMBICIHBAThL WH(MOPMAIUIO U
OPUMEHATh €€ A TIONOJIHEHUS 3HAHWM, peNIeHUS WHTEIUICKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 11e1oM copepskanrue yaeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHS  OPUEHTHPOBAHO  Ha
dbopmupoBaHUe y OOYYAIOIIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHWMMAaHUS
bunocodhckux MAeH, TaKWX KaK: MaTepUaIbHOE €IMHCTBO HEOPTaHHMYECKOTO U
OpPraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPUPOJHBIX SBICHUW ITyTEM OJKCIIEPUMEHTa U
pelIeHHs] TMPOTHBOPEYM MEXKTy HOBBIMH (aKTaMH U TEOPETUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKHUX TpodsieMm, a
TaKKe MpoOJeM COepexeHUsI YHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHums 3a7ad BOCIHTAHMS, Pa3BUTHS W COIHMAIIA3AIIHN
OOy4JaromuXcs NPHUHITHIE MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIpPEACIICHUIO
COJlep)KaHUsI M TOCTPOEHHUs TMpeAMeTa MpeayCMaTpuBalOT (popMupoBaHUe
YHUBEPCAIbHBIX Yy4€OHBIX JEHCTBUN, UMEKIUX 0a30BOe 3HAYEHUE A
pPa3sTUYHBIX BHJOB JEATCIBHOCTH: pEIIeHUs MpoOjieM, TIOWCKa, aHaiu3a H
00paboTku nHGOPMAIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA PAKTUIECKOM
U HCCIIEOBATEIbCKON NEeATEeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemogaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK ¥ HAa YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, IIPU ONPEACICHUN
CoJlep KaTeNIbHOM XapaKTepUCTUKH IIeJied W3y4YeHHUs MpelMeTa HarpaBiIeHUEM
MIEPBOCTETIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 0O0JAaCTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTHUECKOU
JIESATETPHOCTH YE€JOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOUW KyIbTyphl. C
METOJMYECKOW TOYKH 3PEHUs TAaKOW MOAXOJ K OIpPEACNICHUIO IeNied H3ydeHUs
MIpeIMETa SIBISICTCS BITOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMM ILIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumusn» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

e (QopMHpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUMW KaKk  BaKHEHIIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYeBble MOHATHUS, (pyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHUE sA3bIKa HAYKH, YCBOCHUE U IIOHUMAaHUE CYIIHOCTH JOCTYIIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
UX PA3BUTHUSA U CTAHOBJICHHS;

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHUYECKHMX peakUuui, HEOOXOIUMBIX Uil HPHOOpEeTEeHUs
YMEHH OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUYECKOW U MIOBCEIHEBHON KU3HU;

e DAa3BUTUE YMEHUU U CIOCOOOB NEATEIHHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM
U OOBSACHEHHMEM XMMHMUYECKOTO OHKCIIEPUMEHTa, COOJIOJCHUEM IPaBUI
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH.

Hapsny ¢ atuMm, conep:kaTtenbHas XapaKTEepUCTUKA LIEJIEW U 3a]1a4 U3yYCHHUs
IIpeaMeTa B IporpaMMe 10 XMMUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpenoJlaBaHu  XUMHM B OoOJIbIIEd  CTENEeHM OTHAETCS  MPEeArOoYTEHUE
MPAKTUYECKONM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIITYCKHUKA 00I11€00pa30BaTEIbHON OpraHu3alliy, BIAJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKIUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMHu U
YMEHHSIMU aKTHUBHOTO TOJIYYEHUs 3HAHUM U NMPUMEHEHUS UX B PEATbHOM JKU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7ad.

B cBa3u ¢ 3TMM 1npu UM3ydeHHMM Iipeamera «XUMUS» JTOMHUHMPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKKUE LENU U 3a]]aui, KaK:

ajanTanus 0oO0y4arolMXCcsl K YCIOBHUSAM JIMHAMHYHO Pa3BUBAIOILETOCS MHPA,
(bopMHpOBaHHE  MHTEJUIEKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY NPUHATHIO I'PAMOTHBIX
pelIeHNN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIICCTBAMU U UX
IIPUMEHEHUEM;

dopMHpoBaHHEe y OOYYarOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHWE [UIS Pa3jIU4HbIX BHJOB
NESATENIbHOCTH: PELIeHUsl Mpo0seM, TIOUCKa, aHalu3a U 00paboTKu MH(OpMaIUH,
HEOOXOAMMBIX [UIsl MPUOOPETEHUs! ONbITa JESTENbHOCTH, KOTOpas 3aHUMAET
BA)KHOE MECTO B TNO3HAHMM XUMHH, a TaKXKe Uil OLEHKU C TO3ULUU
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTaHU3M Y€JI0BEKA U IIPUPOIHYIO CPELY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUYECKHX
CTIOCOOHOCTEH 00YyUarONIMXCs: CIIOCOOHOCTH CaMOCTOSITEIIBHO TPHOOPETaTh HOBBIE
3HAHMS TI0 XHMHUH B COOTBETCTBUHU C )KH3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIh30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUH IS MOMCKA W aHalin3a y4eOHOW U
HAyYHO-TIOMYJISIPHON HH(POPMAITUK XUMUYECKOTO COJIePKaAHUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUJAIONIUXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU IUIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHCTUYECKOU
HaIPaBJICHHOCTH XWMHUH, €€ BaXHOW POJM B PEIICHWM TJIOOAIBHBIX IMPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJTHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3J0POBBIO, a TaKXKe NPUOOPETCHUS OIbITa
WCITIOJIb30BAHUS TIOJYYCHHBIX 3HAHMHA JJII TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydyebHoM mnmaHe cpemHero oOmiero oOpa3oBaHUS TpeaMET «XUMUS)
0a30BOTr0 YpOBHS BXOAHT B COCTaB IMpeIMeTHOW obmacTn «EcTecTBeHHO-HAyYHBIC
IPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JUJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpaszoBaHus, cocraBisieT 68 gacos: B 10 kmacce — 34 gaca (1
gac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COILEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHnyeckoi XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHHS OPraHWYECKHX
coenunenuii A. M. Bytneposa, e€ ocHOBHBIE MOJ10KeHUs. CTpYKTypHBIE (POPMYIIBI
OpraHWYecKuX BellecTB. ['oMonorus, wu3zoMepusa. XuMHYEcKas CBS3b B
OpPraHUYECKUX COCUHEHUSX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kiaccupuKalMyu OpraHUYecKuX BemiecTB. HomeHkmarypa
OPraHMYECKUX COCIUHEHUU (CHCTEeMaTW4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METOJbl M3Y4YEHHs BEIIECTB W HUX MpPEBpaIlCHUIl:
O3HaKOMJIEHHE C oOpa3laMi OpPraHMYECKHUX BEIIECTB M MaTepuallaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJEKYJ OpPraHMYECKHUX BEIIECTB, HaONIOJEHUE U
OMMCAHUE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIECHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMW psAAa. MeraH W 3TaH —
NpOCTEUIINE TPECTABUTENN AQJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuy 3aMelleHus] U TOpPEHHs), HAXOXXIEHUE B TMPUPOJE, IOIYyYEHUE W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUM Psii. DTUIIEH U MPONWIECH —
MpOCTEUIINE TPECTABUTENN AQJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpaTallUd, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 um MerunOyrtamueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHE CBOWCTBa (peakiusi noiaumepuszanuu). [lonmydeHne CHHTETHYECKOTO
Kay4yyKa U pe3UHBI.

AJKHMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKHUN psill. ALIETHIIEH
— MpOCTEHIINHA MpeACTaBUTENb AJIKWHOB: COCTaB, CTPOEHHUE, (U3MUECKHE WU
XUMHUYECKHE CBOMCTBA (peaklUMH THMAPUPOBAHUS, raJOr€HUPOBAHMS, TUAPATALIUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHUE.

Apensl. benzon: cocras, crpoenue, pU3NYECKUE M XHUMHUYECKHE CBOMCTBA
(peakiy raJoreHUPOBAaHUSI U HUTPOBAHUS), MOJYyYECHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoenue, (uzuueckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NoNyYyeHue U npumeHenue. TOKCUYHOCTh



apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMA K
Pa3JIMYHBIM KJIACCAM.

IIpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbli ra3 W IOIyTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTalUTHYEeCKHil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIH
YTOJb U MPOAYKTHI €ro NnepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl H3yYEHHMS BEUIECTB W MX NPEBpALICHUN:
O3HaKOMJIEHHE C oOpa3lamMu IUIaCTMAacC, KayuyyKOB U PE3UHBI, KOJUIEKLIUU
«Hedptp» u  «Yromp», MoIeIMpOBaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEaKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue CoeJMHEeHUs

[IpenenpHple OOHOATOMHBIE COUPTHL. METaHON W H3TAHOJ: CTPOCHHE,
bu3znueckue M XHUMHYECKHE CBOMCTBA (peakuud C AaKTUBHBIMU MeETaJlJlaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpUMEHEHHEe. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METAHOJA U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHOroatomMHble  COUPTHL. DTWICHIJMKOIb W  TIIMIEPUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO ILIETOYHBIMHU
MeTajllaMH, KaueCTBEHHas peaKUuss Ha MHOTOAaTOMHbIE cIUpThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3THIIEHTJIUKOJIS.

@deHoJ: CTpOCHHE MOJIEKYJbl, (U3WYEeCKue M XHUMHUYECKHE CBOICTBA.
Tokcuunocts enona. [lpumenenne gpenona.

Anbaeruapl U kemowuwvl. DOpManbpIETyl, aleTalbJICTU: CTPOCHHUE,
duznyeckue U XMMHUYECKHE CBOMICTBa (peakluy OKHUCICHHS U BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYeHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTPO€HHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
o0mue JUisl Kjiacca KUCIOT, Peakius 3TeprupuKalum), MOJIydeHHe U MPUMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAs KUCIOTHl KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

CnoxxHble >(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KuCHOT. ['maponus
cioxHBIX ¢upoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorundeckas
POJIb JKUPOB.



VYrneBonpl:  cocTaB, KilaccHuHKAanUs ~— YrJIeBOAOB  (MOHO-, [JU- H
noyiucaxapubl). ['Moko3a — MpocTeInii MOHOCaXapul: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEWUCTBHE C
ruapokcugom Meau(ll), oxkucnenue ammuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXACHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak nNpupojHbie nonuMepbl. CTpoeHue kpaxmana u
Heuono3bl. PU3NUEeCKMEe W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KAueCTBEHHAsI PEAKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3Y4YEeHHsS BEIIEeCTB W HUX MPEBpaIleHU:
MpOBE/ICHHE, HAONIOJCHUE MU OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, Kaue€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKUCJIEHUE 3TaHOJa
okcusioM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUILEPUHA C
ruapokcuom menu(Il)), anpaernnos (okuciaeHNe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHE Kpaxmajia C HOJIOM),
IIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAcCe,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOIYKTOB PEAKLIUN).

A3oTcoaeprkanue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHbIE OpraHudeckue coeauHeHus. dusnyeckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe IiuuuHa). buonormyeckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benky Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOpPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
HAOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAILMOHHBIX OIBITOB: JeHATypauus OeKOB IpU
HarpeBaHUM, [IBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKy IsipHbIe COeIUHEHHU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHM —
MOJINMEPU3AIUs U MOJUKOHIEHCAIHS.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIIOJIb30BAaHUWE Kak OOIIUX €CTeCTBEHHO-
HAyYHBIX MOHSTUHN, TaK U TOHSATHUM, SIBISIONIMXCS CUCTEMHBIMHU JUIS OTACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKIIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MMOHATHUS: SBJICHUE, HAYYHBIN (DAaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccudUKaius, NepruoJuIHOCTb, HAOII0CHUE,
HU3MEpEHUE, IKCIIEPUMEHT, MOJCITHUPOBAHUE.

®duznka: wmaTepus, DSHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYNHBI U €MHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
PECYPCHL.

TexHosmorusi: MOUIIEBbIE TMPOAYKTH, OCHOBBI PAallMOHAJIBLHOIO MHUTAHMUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHE MpenapaTbl, MaTepUalibl U3
MCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMHUU

XHUMHUYECKUI 3leMeHT. AToMm. Snpo aroma, H30TONBl. JIEKTPOHHAs
00o0JI0uKa. DHEpPreTuYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeneseHuss 3JIEKTPOHOB MO OpOUTAIIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

Ilepnonnueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. Cs3b nepuoanyeckoro 3akona u Ilepuoanyeckoil cUCTEMBI
xumuueckux anemeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSA CBOWCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIMIIaM U TEPHOJIAM.
3Ha4YeHuE NMePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBA3b. BHIBl XHUMUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa30BaHHS KOBAJICHTHONW XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
aklenTopHblii). BomoponHas cBs3b. BalneHTHOCTh. DIEKTPOOTPULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJSAPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BeLIECTBA. THUIbI KPUCTAIUNIMUECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[TonsiTue o nucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BELIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUMN. Homenknarypa
HEOpPraHWYECKUX BeIleCcTB. [eHeTudyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHALICKAIUX K PA3JTUYHBIM KJIaCcCaM.

Xumudeckas  peakmusa.  Krnaccudukamms — XMMHYECKHX — peakIuid B
HEOPraHMYECKOM M OPraHUYECKON XHWMHHU. 3aKOH COXPAHEHHs] MacChl BELIECTB,
3aKOH COXPAHEHUA U NIPEBPAILCHUS SHEPTUU TP XUMUYECKUX PEAKIUX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMHYECKOoe paBHOBecue. DakToOppl, BIUAKOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTponauTuueckas aucconuanus. CuibHbIE U ciaadbie 351eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs,, HEUTPAIbHAS, IEIIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX MPEBPALICHUN:
neMoHcTpanus tadnun «llepuoanyeckas cuctema XumMudeckux snemeHToB [, .
MeHnneneeBay, U3ydeHUE MOJIENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX M JTA0OPATOPHBIX OIMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONIPEACICHUE CPEbl PACTBOPOB BELIECTB
C TIOMOIIbIO YHHUBEPCAIHHOTO HWHIWKATOpPA, pEeakMh HOHHOIO OOMEHaA),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusHue pa3inuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKOU pEaAKIIUN.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHUSAM XUMHUYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHHEM IIOHATUS «MAaCCOBAs
JIOJIS1 BELIECTBAY.

Heopranuuyeckast xumusi

Hemeramnel. Ilomoxxkenue HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux sieMeHtoB J[. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA IpuMepe
KHCIIOpo/a, cephl, pocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETA/UIOB (TaJlor€HOB, CEpPbI, a30Ta,
docdhopa, yriepoga U KpEeMHHs)) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHIN).

IIprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COSAUHECHUM.



Meramisl. [lonoxenue merannoB B Ilepuoamyeckoinl cucteMe XMMHYECKHX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MetayuioB. O6mue gusnyeckue cBorcTBa MeTamuioB. CIulaBbl METAJIOB.
DIIEKTPOXUMHUYECKUI P HANIPSHKEHUN METAJIIOB.

XUMHUYECKHE CBONCTBA BAKHEHUIIIUX METAIOB (HATPUM, KaJIMi, KaJbIIUH,
MarHui, aJllOMUHUNA, HUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUN.

OO6mue cnocoObl MmoiayyeHus: MetauioB. [IpuMmeHeHne meTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
U3Y4YEHUE KOJUIEKINU «MeTayuibl M CIUIaBbl», O00pa3loOB HEMETAIOB, pPEIICHUE
HKCIIEPUMEHTAJIBHBIX 3a7a4, HAOJI0JIEHWEe M OINHCAHHME JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U IIEJI0Yel, KaYECTBEHHBIE PEaKMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuérpel mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B PEAKIUU BELIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJTHO
13 BEILIECTB UMEET PUMECH.

XUMUA U KU3Hb

Ponp xuMun B 0OeCreuyeHUM 3KOJOTUYECKOM, YHEPreTUUeCKON W MUIEBOM
0€30MacHOCTH, Pa3BUTUU MenuUUHBL. [loHATHE O HayyHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHLHUIAX HPOMBIILIEHHOTO
ITOJIyYEHHsI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MAaTEPUAIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuaiabl, KOHCTPYKLIHMOHHBIE MaTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuaibl I 3JIEKTPOHHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMus M 3I0pOBbE YEJIOBEKA: IIPaBUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO KCIONIb30BaHUS MPENapaToB OBITOBON XUMUHU
B OBCEIHEBHOM KU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi MeXNpeaMETHBIX  CBS3€d TpW  WU3ydYeHUH OOmed u
HEOpPraHM4eckord XxuMuM B 11 Kilacce OCyIlIECTBIISIETCS YEpE3 MCIOJIb30BAHUE KAK
OOLIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHM, Tak ¥ TMOHATUH, SBISIIOLUIUXCS
CUCTEMHBIMHM IS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHATHSA: HAy4YHBIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIaCCHU(PUKALMs, TEePUOJAUYHOCTh, HabII0IeHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHHE.



dusuKa: MaTepus, SHEPTUs, Macca, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHME BEIIeCTBa, (PM3MYECKUE BEIWYMHBI U €AUHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKocHcTeMa, Owocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadus: MuHepanbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIIUBO,
peECYpCHI.

TexHomorus: XMMHUYECKasT MPOMBIIUICHHOCTb, METAJLUTYPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHIIECBAs
MPOMBINIJICHHOCTh,  (hapMalrieBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHS
OOy4arolMMHUCS MPOrpaMM CpeAHero o0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METalpeMETHBIM M IpeaMeTHbIM). HaydHo-meToauueckoil OCHOBOW — AJis
pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPAMM CPEIHErO OOILIEro
00pa30BaHUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B CcOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011iero oOpa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONIME:

OCO3HAHHUE OOYYAIOUIMMHCS POCCUUCKOW TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEEIICHHIO;

HaJINYUE MOTUBALMU K 00yUEHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJULIMIA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAaMH, NPUCYIIMMH LIEITOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIM4KE€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH JKU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHS IpeaMmeTa «XUMHUSA» JIOCTUTAKOTCA B
€AMHCTBE YYEOHOW M BOCIUTATENbHOW JAESATENBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKHUMH, COLUUOKYIbTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU
U HJeaJlaMUd POCCHUIMCKOr0 Tpa)KIaHCKOro OOIIEeCTBA, MPUHATHIMH B OOIIECTBE
HOpMaMu U [paBWIaMM  IOBEJIEHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOINO3HAaHUs, CaMOpPa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
O0yJaroIIIXCsl.

JIn4HOCTHBIE pe3yJIbTaTbl OCBOCHHs MpeaMera «XUMUS»  OTpa)xaroT
C()OPMUPOBAHHOCTh ONBITA IIO3HABATEIBHOM M MPAKTUYECKOH JEATEIbHOCTU
oOy4Jaromuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIMMHUCS CBOUX KOHCTUTYLMOHHBIX IPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATEIBHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHHMMATh M IPUHHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTHI IpYTUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIuIo
OTE€UYECTBEHHON XMMUM;

yBaXEHHUS K TMpOIlecCy TBOpPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAyKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  SKCHEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB,;

UHTEpECAa M I03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHUHM M TMOCIEAYIOIIEM
aHanu3e UHQOpPMAIMU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE WU IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN 3THUX
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMaHHs LEHHOCTEH 370poBOro U 0Oe30macHoro oOpasa JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOtoieHUs1 TpaBui O€30MacHOro OOpalieHusi C BEIIECTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

MMOHMMAHUSl LEHHOCTH NPaBUJl HHAMBUIAYAIbHOTO H  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHMS TOCIEACTBUN M HENPUSITHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0OBATEIbCKON
JeATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOM W  JpPYrUX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE€ Yy4YacTHE B pELICHUH MPAKTUYECKHUX 3a]a4y
COIMAIbHOM HAIMPaBJICEHHOCTH (B paMKax CBOETr0 Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO0 Mpodeccuil pa3IudHoOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMUHU;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATbHON TpPaeKTOPUU
oOpa3oBaHus, Oyayiied MpoPecCuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpedHOCTeN 0011IeCcTBa;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU II€JIECO00PA3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBaHHUS )KU3HH Ha 3€MIIE;

MOHMMAaHMS TJIO0AJTBLHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHOU U COLIMAIBHOU CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUA JOCTIDKEHUW XUMHH IS
pelIeHns BONPOCOB PAlMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HENPUATUA JCUCTBUM, TMPHUHOCAIIMX BpPEH OKpPYKAKOLIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTbITa JeSATeIbHOCTU AKOJIOTHYECKOMN HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMM B IO3HABaTEJIbHOW, KOMMYHUKATUBHON M COLIMAIBHOM
MPAKTUKE, CIIOCOOHOCTH ¥ yMEHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CNeUMPUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poJld B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUM IIETOCTHOTO
MpEACTaBICHUS] 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOAbl U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWU TPOoOJIeM COXpaHEHUs
MIPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHHM JUISI COBPEMEHHOM
HMBWIM3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH U Ba)XHOM pOJIM B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIICHUU TI00aTbHBIX MTPOOIEM
YCTOMYMBOIO PAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, IHEPIETHUECKOM, MUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBLI, 00E€CICUCHUHU YCIOBUU
YCIEUIHOTO TpyJa W OKOJOTMYECKH KOMMOPTHON KU3HU KaXJAOro UJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NOJTy4yaeMble 3HAHUA Ul aHAIU3a U OOBSICHEHUS SIBICHUN OKpY)KAlOIIEero Mupa u
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS J1e1aTh 000CHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAay4yHbIX (DAaKTOB U MMEIOIIUXCS JAHHBIX C LEIbl0 MOJIyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHust npoOJsieM B PeaIbHbIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATENBCKON JESITENbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHHW MO XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B pa3iM4HbIX cepax NpoecCUOHaIbHON

JEATEIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJIbTaThl OCBOCHUS YYCOHOTO TMpeaMeTa «XHUMHs» Ha
YPOBHE CPEAHEro 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HauYMMble A9 (QOPMUpOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXTUCITUTUIMHAPHBIE (MEXKIIPeIMETHBIC) OOIICHAYYHBIE TOHSATHS, OTPaKAIOIINE
IIEJIOCTHOCTh, HAyYHOH KapTHHBI MHpa | CIHCHU(PUKY METOIOB TO3HAHUSA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliece, CUCTeMa, Hay4YHbI (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, NCCIIe0BaHNe, HAOIIOICHIE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreunBarome dbopmupoBanue (byHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIUN 00YyYaroIINXCs;
CIIOCOOHOCTB oOyuaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M yHUBEpCAJIbHbIC Y4YeOHbIE
JICCTBUSA B II03HABATEIBHOW U COLIMAIBHON IIPAKTHKE.

MeranpenMeTHsle pe3yabTaTbl OTPA)XKarOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JIEUCTBUSAMMU.

Osiaaenue YHHBeEpCaJIbHBIMH y4eOHBIMH M03HABaTeJbHBIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOru4YecKme JAeicTBUS:

CaMOCTOATENBLHO  (OPMYJNHMpPOBAaTH W aKTyaJM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENeNATh LENN JACATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JOCTHIKEHHUSI, COOTHOCUTD PE3YNIbTATHI AEATEIBHOCTH C IOCTABICHHBIMU LIEISIMU;

MCIIOJIB30BaTh IPU OCBOCHUM 3HAHUN NPHUEMBI JIOTMYECKOTO MBILIEHUS —
BBIJICJIATh XAPAKTEPHBIE NMPU3HAKU MOHATUM M YCTAHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSCHEHUS! OTACIBHBIX (PAaKTOB U
SIBJICHUH;

BBIOMpPATh OCHOBAaHUA M KpPUTEpUM HJs KJIacCUPUKAUUKU BEIIECTB U
XUMHYECKUX PEaKIIUM;

YCTaHAaBIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyKIeHUs (MHIYyKTUBHbIC, JEIyKTUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM W IPOTUBOPEYHS] B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUYCHMUS;

IIPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIB3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBbIE) MOJIENH, IPEOOPA3OBHIBATH MOJIETbHBIE MPE/ICTABIECHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opMylia, ypaBHEHHE XHUMHYECKOU
peakuuu — MpH pElIeHUH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
IIPUMEHATh Ha3BaHHBIE MOJCIIbHBIC NIPEICTABICHUS Ul BBIABJICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHE A€ CTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BELIECTB M XUMHUYECKHX
peaKIuu;

(bopMyIMpPOBATH LIEJIM U 3a/1a4U UCCIEI0BAHMS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTa
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHsS HAOII0OJATh 332 XOAOM
npolecca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHUpOBaThH
00001IeHMSI ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJEIaHHOM padboTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
JESTeNIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IPAaKTUYECKUX 3aJad, IPUMEHEHUIO pa3InYHbIX
METO/I0B IMO3HAHMS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCSI B Pa3jIMYHBIX HCTOYHUKAX HHGPopMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBbIE IOcoOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(POPMALMIO Pa3IUYHBIX BUAOB U (POpM
IpPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;



(dbopMyIIMpOBaTh 3alpPOChl U MPUMEHATh PA3JIMYHbIE METOJbl IPU MOUCKE U
orbope wuHbOpPMAIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHS Y4YeOHBIX 3ajaad
ONPENICIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpPEICTABIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbId SA3BIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMHYECKON HMHpOpMAIMeil: NpUMEHSATh MEXIpeaAMeTHble ((pusmueckue u
MaTeMaTUYEeCKUe) 3HaKU U CUMBOJIBL, (hOpMYyJibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HarJIAIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 10 CYLIECTBY OOCYKJaeMOW TEMbI B XOJ€ JUalIora W/Win
JUCKYCCUHM,  BBICKa3blBaTh  HWAeH, (OPMYIUpOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBIITOJHEHUS MPEIJIOKEHHOH 3a]1a4H;

BBICTYIIaTh C MpE3EeHTAlUell pe3yJbTaTOB IMO3HABATEIbHON JESTENbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIEIOBAHUIO CBONCTB
M3Y4YaeMbIX BEILECTB, pealu3aluyd y4eOHOro nmpoekra u (popmMyJInpoBaTh BBHIBOBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUSA MO3UIMHA B
X07ie 00CyX/1eHHs 1 0OMEHA MHEHUSIMH.

OByaleHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATENIbHYIO
JeATENbHOCTh, ONpenesid €€ Leau W 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOJUMOCTU KOPPEKTHUPOBaTh IpeajaraéMblii ajropuTt™M J€HCTBUM mpu
BBINIOJIHEHUHU YYEOHBIX W HCCIEAOBATENIbCKUX 3ajay, BbhIOMpaTh HauOoliee
3¢ (eKTUBHBIA C€rMOCO0 MX pEelEeHUss C YYETOM IMOJyYEHUS HOBBIX 3HAHHUHA O
BEIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HAa OCHOBE CaMOaHalu3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenmeTHble pe3ysibTaThl OCBOECHHS Kypca «OpraHuueckas XHUMUS
OTPAXKAIOT:

chOpPMHUPOBAHHOCTh  MPEACTABICHHM O XMMHYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHONW KapTUHBI MHpPa, POJM XHUMHU B TIO3HAHWUU SIBJICHUU



npupoasl, B  (QOPMUPOBAHWUM MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeIIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONIME TOHATHUS (XUMHYECKH dJIIEMEHT, aToM, DJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATELHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTas M COKpaIlI€HHAs), MOJIb, MOJSpHAas
Macca, MOJISPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (yHKIIMOHANbHAS TPYIIIa,
paguKall, U30MEpHUs, U30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIE€BOJOPOIbI,
KHCJIOPOJ U a30TCOAEpKAIIUE COCIAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemects A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUA,
JIeKaIME B OCHOBE MOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, MOJYYEHUU U
0€30MacHOM WCIIOJIb30BAaHWN BAXXHEHIIIMX OPTaHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTepHbIC TMPU3HAKU TOHATHM,
YCTAHABIIMBAaTh WX B3aUMOCBS3b, MCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS TPHU
ONMCAHUU COCTABA, CTPOCHHUS U NMPEBPALEHUN OPraHUYECKUX COEIUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIOJIB30BATh XMMHUYECKYH) CHMBOJIUKY JUISI
COCTaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaI€HHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHCHUH XUMHUUYECKUX PEaKIUH,
M3TrOTaBIIMBaTh MOJIEIM MOJIEKYJl OPraHMYECKHX BEUIECTB I WILTIOCTPAIlUU HX
XUMHYECKOT0 ¥ MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAIEHKHOCTh H3YYEHHBIX
OPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OINPEIEIEHHOMY
KJIacCy/Tpynme CoeluHEHUN (yriaeBOJOpOAbI, KHUCIOpPOI U a30TCOJepIKallue
COEIMHEHUSA, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMs), [aBaTh KM Ha3BaHUS IO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBLHbBIC
Ha3BaHUsI OTACJBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMWIECH, alleTUJICH,
ATWJICHTJINKONb, TIHIEpUH, (eHon, (hopManbaerus], ameTaabIerua, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHJABl XUMHUYECKON CBS3U B
OpraHUYECKUX COCIMHEHUSAX (OJMHAPHBIE U KPATHBIE);



cOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa ais 00bACHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUsI; 3aKOH COXPAHEHHS MACChl BEIIECTB,;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKue M XWMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, JTWUJICH, MPOIMWIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METAHOJ, STAHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJ, aleTalbJIeTU]l, MypaBbHUHASI U YKCYCHasi KHUCIIOTHI, TJIIOKO03a,
KpaxMall, [[eJUTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa), HILTIOCTPUPOBATh T€HETHYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHHUKHU YTJIEBOJIOPOIHOTO
ChIpbs  (HE(QTh, NPHUPOIAHBIA Ta3, Yyrojib), CHOCOOBI WX MEepepadOTKH U
MPaKTUYECKOE TPUMEHEHUE TTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJIHOTO BEIECTBA WM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOIHBIX
BEIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHYECKHUX SBJICHUM (HAOJIOJeHNE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMHU U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM
MOCYJIO U J1TabopaTOpHBIM O00OPYJIOBaHUMEM, a TaKXKe MpaBuiIa OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1a0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWI IUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (IIPEeBpAILIEHUs OPTAaHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHbIE PEaKIMU OPraHUYECKHUX
BEILIECTB, JICHATypalus OEJIKOB NpPU HarpeBaHUHU, I[BETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJIOBaHUEM, WIPEJCTABIATH PE3YIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (OpMe 3aluCHh YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIUPOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;

cOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TMOJIY4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MAacCOBOM
uHpopmaiuu, MaTepHeT U qpyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  IpaBHJIA  SKOJIOTHYCCKH
1[EJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IENIAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpY)Karolled MPUPOAHOM Cpelbl, OCO3HABATh
OMAacHOCTh BO3JICMCTBUS HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHHUYECKUX
BellleCTB, MoHUMasi cMmbica mnokazarensa [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W TNPENOTBpAIllEHUs] HMX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YeJI0OBEKa;

JUIs. O0y4YaroIuXcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CJETNBIX W CJIA0OBHIASIIMX OOYYalOIIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B TIO3HAHUU SIBJICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKIIKOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUH DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasl CBA3b
(KOBaJIeHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTATUTMYECKasK PEIIETKa,
TUNBl XUMHYECKHX  pPEAKIUH, PacTBOP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJUTUYECKAS JUCCOLHUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEeaKIuu, XUMHUYECKOE DPABHOBECHE); TECOPUU U 3aKOHBI (TEopus
DJIEKTPOJUTUYECKOU Auccouranuu, nepuoanueckun 3akoH [[. M. Menpneneesa,
3aKOH COXPAHEHHSI MAacCChl BEUIECTB, 3aKOH COXPAHCHUS M IMPEBPALICHUS] SHEPTUH
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (PAKTOJOTHMYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMacCHOM HCMOJIb30BAHUM BAXKHEHIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE NMPU3HAKU TOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE IOHATHS IIPU
OMMCAaHWN HEOPTraHUYECKUX BEIIECTB U UX MIPEBPALLICHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIOJb30BAaTh XMUMHYECKYH) CHMBOJIUKY JUIS
cocTaBieHHs (GOpMyJl BEUIECTB M YpaBHEHUH XHMHUYECKUX  pEaKLuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YrjeKUCIbI ra3, aMMHakK, raméHas
U3BECTh, HEralIEHasi U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PaA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBs3M (KOBaJ€HTHAsi, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUIl
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJIApHAas,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpelpl B BOJHBIX PaCTBOpPaX HEOPraHUYECKHUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENEIEHHOMY Kiaccy/rpynmne
COEIMHEHUU (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLJIbI, OKCUbI, OCHOBaHUS,
KUCJIOThI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKphIBaTh CMbBICI MEPUOANYECKOro 3akoHa [l.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, OOBSCHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

C()OPMUPOBAHHOCTb YMEHHH XapaKTepU30BaThb JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX JJeMeHTOB 1—4 mnepuonoB Ileprnonnyeckoil CUCTEMBI
xumudeckux sneMeHToB JI. M. MeHnneneeBa, MCHONB3ysd MOHATUSA «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «OHEPreTUYECKue YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSA CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAUHEHUU
110 repuoaaM U rpynnam llepuoauueckon cucreMbl XUMHYECKUX dy1eMeHToB /[[. 1.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHUS KIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO
pa3Iu4HBIM IIPU3HAKaM (YUCIY M COCTaBY pPEarupyrollUX BELIECTB, TEIZIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTEMEeHEW OKHCICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBISATh YPaBHEHMsI peakUUil pa3irMuHbIX
TUIIOB, TIOJIHBIE M COKpPALIEHHBIE YPABHEHMSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCJHOBUS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIHUH, TOATBEPHKAAIOIINE
KayeCTBEHHBI COCTAaB pa3jIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TIYTEM MOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PAacTBOpaxX HEOPTAaHMUECKUX
BEIIECTB;

c(OPMUPOBAHHOCTb ~YMEHHMH  PACKpPbIBaTh CYIIHOCTb  OKHUCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUN IMOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OayaHca
ITUX PEaKLUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKuy OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUUECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npunuun Jle latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IMPOIECCHI,
JeKalie B OCHOBE MPOMBINIJICHHOTO MOJNyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaX XUMUUYECKOTO POU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUI TMPOBOJUTH BBIYUCICHHS C HCIIOJIb30BAHHEM
MOHSTHUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHUH Ta30B
IpU XUMHUYECKHX PEaKIUsiX, MacChl BEIIECTBA WM 00bEMA ra3oB MO HU3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOUIMX B peakUuu
BEIIECTB, TEIJIOBOrO d((dexTa peaknnu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChI
BEIIECTB, IPEBPALCHUS U COXPAHEHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MPaBHUIIa MOJIb30BAHUSI XUMUYECKON
nocyAoi M JabopaTopHbIM OOOpYyJOBaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSMHU MO BBIMTOIHEHHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUN
HKCIEPUMEHT (Pa3jIoKEHHE MEpPOKCHJAa BOAOPOJAa B NPUCYTCTBUM KaTajln3aTropa,
ONpe/eNiCHNEe CpeAbl PacTBOPOB BEHIECTB C TMOMOIIBIO  YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIIHH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peakIMu Ha cyibdar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PELICHUE 3KCIEPUMEHTAJIbHBIX 3a/1ay 10
temaMm «MeTtamie»y U «HemeTannbsl») B COOTBETCTBHM C TpaBWJIAMHU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUU C BEIIECTBAMHU M JJAOOPATOPHBIM 000pPYJOBaHUEM,
NOPEJCTaBIATh PE3yJbTaTbl XUMHUYECKOIO SKCIepUMEHTa B (¢opMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX PEAKIUN MW (OpMYJIMPOBaTh BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMaIMIO, TMOJyYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHHUKaIu, UHTEepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  IpaBHJIA  SKOJIOTHYCCKH
1[EJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IENIAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpY)Karolled MPUPOAHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3/JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cmbpicn mokasarens [IJIK, mosicHAT, Ha mpuMmepax CrnocoObl YMEHBIEHUS U
MPEAOTBPALICHUS UX BPEHOTO BO3AECHCTBHS HA OPraHU3M YEJIOBEKA;

JUIs O0y4YarolIuXcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUISL CIENBIX M CHA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy obo3HadeHui JI. Bpaiins nis 3anmucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakrnyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoTsbI pecypebi
Pa3nes 1. Teopernueckne 0CHOBbI OPraHM4YeCcKON XUMHHU
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPTraHUYECKUX COEIUHEHUN A. 3
M. byrneposa
Hroro no paszneny 3
Paszgea 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIEBOOOPOABI — AJIKAHBI 2
9 HenpenenbHble yrieBogopoibl: ajKEHBI, 6 1
aJIKaIMEHBbI, aJIKUHBI
23 ApoMaTn4ecKue yriieBoAaopo/sl 2
24 [TprpoHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 1
uX mnepepadoTKa
Hroro no pazgeny 13
Paszgea 3. Kucaopoacoaepxaimiue oprannyeckue coeIuHeHus
3.1 Cnuptsl. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 |
Crnoxuble 3¢upbl
3.3 VrieBoabl 3 1




Hroro no pazgeny 13
Pasznea 4. A3oTcoaeprxkainiue OpranHmyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen S. BeicOKOMOJIEKY IS pHBIE COCAUHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Kontpoabnsbie | IlpakTnyeckue
NPorpaMmbIl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
but6mmoreka [JOK
1.1 u [leproanueckas cucTeMa XUMHUECKUX 3
https://myschool.edu.ru
anemenToB 1. 1. Menaeneepa
12 Crpoenue Bemectsa. MHoroobpasue 4 bubnuoreka [JOK
) BEIIIECTB https://myschool.edu.ru
but6moreka [{JOK
1.3 XUMHUYECKHE peaKIuu 6 1 1
peart https://myschool.edu.ru
Ntoro no pazgeny 13
Paznen 2. Heopranuueckasi Xumust
bubnuoreka [JOK
2.1 MerTaniasl 6 1 1
https://myschool.edu.ru
but6mmoreka [{JOK
2.2 Hemertannsr 9 1 1 1
https://myschool.edu.ru
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKUX ) bubnuorexa [JOK
) BEILIECTB https://myschool.edu.ru
Hroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
bubnuorexa [JOK
3.1 XUMHUS U )KU3Hb 4 1
https://myschool.edu.ru




Hroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME

34




IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThbI

IIpenMer opraHuyecKOn XUMUH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHHsI OpraHU4YEeCKIX
coenqunenuit A. M. bytneposa, eé
OCHOBHBI€ MTOJIOKEHUS

[IpencraBienue o knaccuduxauu
opraHuveckux BemiectB. HomeHkmnarypa
(cucremaTuveckasi) ¥ TpPUBHAIBHBIC
HA3BaHUS OPTraHUYECKHUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

Meran u 3TaH — NpocTenIIre
MPEACTaBUTENN AJTKAHOB

AJKeHBI: cOCTaB U CTPOCHUC, CBOMCTBA

OTWJIEH U MPONUJIEH — MPOCTEUIINE
MPEJICTAaBUTENN ATKEHOB

[TpakTrueckas padora Ne 1. «Ilomyuenue
ATUJIEHA U U3Y4YEHUE €r0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u
meTwiiOytaauen-1,3. [Tomyuenue
CHHTETUYECKOTO KayuyKa U PE3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHUS,

10 TOMOJIOTUYECKUH psAll. ALIETHUIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKUHOB

1 Beruncienus no ypaBHEHUIO XUMHUYECKOU
peakuuu

12 Apenbl: 0eH3011 U TOyoJl. TOKCUYHOCTB
apeHoB

13 I'eHeTnyeckas CBs3b yIIEBOIOPOAOB,
MpUHAAJICKAITUX K PA3TMYHBIM KJlaccaM
[TpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[TpupoaHbIe UCTOUHUKH YTIIEBOJAOPOIOB:

15 MIPUPOTHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KoHnTtponbHas paboTa mo pasaeny
«YTIeBogopoas»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHoj. BogoponHas cBA3b

13 MHOroaroMHble CIUPTHI: FITUICHTIUKOIb 1
JIUIEPUH

19 ®DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U
XUMHYECKHE CBOICTBA, MPUMEHEHNE

20 Anpaeruabl: GopMaIbaAeTHA U
arnetaiapaerug. AneTod

21 OaHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCyCHas




[IpakTuueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOW KHCIIOTBDY
CreaprHOBas U OJICMHOBASI KUCIIOTHI, KaK

23 MPEJICTaBUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT

24 Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB

2% JKupbr: Tunposn3, NpuMEHEHHE,
Ouosorudeckas poib KHUPOB
YrieBoapl: coCTaB, KiIacCU(UKAIH.

27 Baxuerive npencTaBuTeNy: riI0K03a,
bpykTo3a, caxaposa

)3 Kpaxman u mesuiroIio3a Kak mpupoIHbe
TIOJTUMEPBI
KonTponpHas padora no paszaeny

29 «Kucnopozacoaepxaiiue opraHnyecKue
COCUHEHMS

30 AMMHBI: METWJIAMHH M aHUJIMH
AMMHOKHUCIIOTHI KaK aMm(pOTEpHbBIS

31 OpraHUYECKHUE COEIUHEHUS, UX
Ouonornueckoe 3HaueHue. Ilentuap

9 benku kak mpupoiHbIE
BBICOKOMOJICKYJIIPHBIE COCTUHEHUS

1 OCHOBHBIE TTOHATHS XUMUHU

BBICOKOMOJIEKYJIIPHBIX COEUHEHUN




34

OcHOBHbBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[TnacTMacchel, KayqykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchI

XHUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTrypamus aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
cUCTeMa XUMHYecKux 3jiemenToB . 1.
MenneneeBa, UX CBA3b C COBPEMEHHOU
TEOpPUEH CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XAMHYECKHX 3JIEMEHTOB M UX COeIUHEHHH I10
rpyImmaM v nepuojaM. 3HaueHue
MIEPUOANYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J1. MeHaeneeBa B
pPa3BUTUU HAYKHU

CTpOCHI/Ie BelecTBa. XUMHUUIecKas CBA3b, eé
BUbI, MCXaHU3MbI 06p2130BaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaH CBA3b

BaneHTHOCTh. DIEeKTPOOTPUIIATETBLHOCTb.
Crenenn okucienus. BemecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 10J1s BelecTBa B pacTBOpe




Knaccudukanust 1 HOMEHKIaTypa
HEOpPraHWYEeCKUX coeNMHeHuM. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3THIHBIX
KJIacCOB

Knaccudukanus XuMuyecKkux peakuuii B
HEOPraHWYECKON U OPTaHUYECKON XUMUHU.
3aKOH COXpPaHEHMsI MAaCChI BEIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHHS SHEPTUU U
XUMHYECKHUX PEAKIMAX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE PAaBHOBECUE

10

ITpakTnueckas padorta Ne 1. «BnusHue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIUm»

11

DnekTponauTryeckas aucconuanus. [lonstue
0 BoJiopoiHOM nokasarene (pH) pactopa.
Peakuuu nonnoro oomena. ['naponus
OpPTaHMYECKUX ¥ HEOPTraHNYECKHUX BEIICCTB

12

OKUCINUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTHe 00 3neKTpon3e
pacIuIaBoOB U pacTBOPOB COJIEHN

13

KonTponbhas pabota no pazueny
«Teopernyeckue OCHOBBI XUMHI»

14

Meramisl, ux nonoxenue B [lepnoanaeckoit
CUCTeMe XUMHUYECKHX aeMeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndeckrue CBONCTBa
METAJIJIOB




15

CrutaBbel METAIIIOB. DJIEKTPOXUMHUYECKHM Psif
HanpsHKeHUH METaJIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX
MeTaJUIOB (HAaTpUH, Kajaui, KaJblluid, MarHui,
IFOMHHMN) U UX COETUHEHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COoeJUHEHUN

18

XUMHUYeCKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COEIMHEHUN

19

[TpaxTrueckas padota Ne 2. "Pemrenue
AKCIIEPUMEHTAJIBHBIX 3aa4 M0 TeMe
«Metamne»"

20

Hewmeramnel, MX HOJIOKEHUE B
[Tepuoauueckoit cucteMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAIIIOB.
AJNTOTpOITHST HEMETAIUIOB (Ha IpuMepe
KHCIIOpOJia, cepbl, hocdopa u yriepoia)

22

XHUMHUYECKUE CBOMCTBA FAJIONE€HOB, CEPBI U X
COCIMHEHUN

23

XuMHUECKUe CBOMCTBA a30Ta, hocodpa U Ux
COEIMHEHUN

24

XUMHYECKUE CBOMCTBA yIJIEPOJa, KPEMHUS U
HUX COCOUHEHUU

25

[IpuMeHeHrne BaXKHEUIIINX HEMETANIOB U UX
COEeUHEHUN

26

O0001eHne 1 cUCTEMaTU3ALNS 3HAHUHN 110




TeMe «Hemertamuiely. Berauciaenus mo
YpaBHEHUSAM XUMUYECKUX PEAKIIUHA U
TEPMOXUMHYECKUE PACUETHI

[TpakTrueckast padota Ne 3. «Pemienue

27 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
"HemeTtammsr"y

73 KonTponbras pabota mo Temam « MeTalsn |
n «Hemeramibn

29 Heopranuueckue 1 OpraHMuecKue KUcaoThl. |
Heopranuueckue 1 OpraHnuecKkue OCHOBAHUS
AmMdoTepHbIe HEOPraHUYEeCKHe U

30 OpraHuYeckue coeuHeHus. I 'enernueckas |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB
Posb xumun B 06ecrieueHuH 3KOJI0THUYECKOH,

31 IHEPTeTUYECKON 1 MUIIEBON 0€30MaCHOCTH, 1
Pa3BUTUU MEAUIUHBI
[IpencraBienust 06 0OIMMX HAYYHBIX

32 MPUHIMIAX TPOMBIIIJIEHHOTO TOJYyYEHHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHUAJIOB 1

34 XuMHA U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

« Xumus, 11 knace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemieHue

["a6puensn O.C. Xumus. 10 knacc. ba3osiii ypoBens: yueonuk / O.C.

["abpuensH. - 7-¢ u3m., crepeorn. - M.: Jlpoda, 2019. - 191 c.

METOJINYECKHUE MATEPUAJIbI IUISI YUUTEJIA

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

['otoBUMCS K eiMHOMY TOCyaapcTBeHHOMY 3Kk3ameny. Xumus / O.C. 'abpuensH,
I1.B. Pemeron, N.I'. OcTtpoyMoB u Jip. - 4-¢ uzn., crepeotut. - M.: JIpoda, 2008
Crenun, b.J]. 3annmarenbubiii e3nanus u 3 extabie onbIThl Mo xumuwn / b.J1.

Crenun, JL.FO. Anukbeposa. - 3 - e uz., crepeotui. -M.: [Ipoda, 2008.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru ['azera «Xumusi» u cailt qyist yuurens «5 uay Ha ypox
XUMU

http://him.1september.ru Enunas komnexuus [{OP: [IpeamerHas koiekuys
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO - Hay4HBIS



skcriepuMeHThl: xumus. Komnekmust Poccuiickoro o0mieo0pa3oBaTenbsHOTO
nopTasna

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

http://www alhimik.ru Becepoccuiickas oauMnuana mKoJbHUKOB MO0 XUMUH
http://chem.rusolymp.ru Opranudeckas XuMus: JIEKTPOHHBIA YICOHUK TSI
CPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: STIEKTPOHHBIA yIEOHUK
http://www hemi.nsu.ru OTKpBITEINA KOMIEIK: XUMUSA
http://www.chemistry.ru JIuctaHuroHHast ouMnuaga o XUMHUU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEK






