denepanabHOE rOCYIaPCTBEHHOE 00pa30BaTEIbHOE OIIKETHOE
YUPEKJICHHE BBICIIETO 00pa30BaHUs
«®PuHaHCcoBbIN yHUBepcHUTET Ipu [IpaBurenscTBe Poccniickoit @enepannm»

YTBEPXIAIO
Hupekrop Jluues
OuHyHUBEpCHTETA
Al [‘.Jff" A N.B. CuBiosa
«26» anycraZX)ZS r.
%

PABOYAS ITPOI'PAMMA 110 YYEBHOMY INPEJIMETY
«XHUMUA»
(0a3oBbBIil YPOBEHD)

Cpennee o01ee oopazoBanue

MocxkBa — 2025



Pabouas mporpamma coriiacoBana

Ha 3aC€aaHuM NMI€AarorudcCKoro CoBera

ITIpoToxon Ne 1 ot «26» aBrycra 2025 r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XUMHM Ha YpPOBHE CpelHero oOiero oOpa3oBaHUs
pa3paboTtana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii ®Depepanuu», TpeOboBaHUN K pe3yibTaram
OCBOEHUA (efepaiibHOM 00pa3oBaTeIbHON MNpPOrpaMMbl CpeIHEr0 OOIIero
obpazoBanus  (POII  COO), npencrtaBieHHbIX B  DenepadbHOM
rocyjapcTBeHHOM oOpazoBarenbHoM crannapre COO, ¢ yuérom Konuenmuu
npenojaBanus  yuyeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX
opranm3zanuax  Poccuiickori ~ depepanun,  peaM3yONIMX  OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJOKEHUN « CTpaTeruu pa3BUTUS
Bocnutanusi B Poccuiickon @enepaumu Ha nepuox a0 2025 roga»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJI0OB K pa3pabOTKe MPOTPaMMbl 10 XUMUH, K ONPEICITICHUIO
oOmieil crTpaTeru OOYy4YeHHMs, BOCIHUTAaHUS U Pa3BUTUA OOyYaroOIIUXCS
cpeacTBamMu ydyeOHoro mpeamera «Xumus» st 10-11 kmaccoB Ha 6a3oBoM
YPOBHE  COCTaBWIM  KoHUenryainbHble mnojoxenus @PIOC  COO o
B3aMMOOOYCIIOBIGHHOCTH 1I€JIeH, COJepKaHus, pe3yJIbTaTOB OOY4YEeHHS U
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEILHON OpraHU3alliK, SBISETCS HEOTHEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHYXXHUT 3aBEpIIAIONIMM JTaloOM peaju3aluud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYLIUX
LETOCTHON CHCTEME XHUMHYECKOro o0Opa3oBaHUs. ODTH LEHHOCTH KacaroTcs
MO3HAHUSL 3aKOHOB MPUPOJBLI, (HOPMUPOBAHUS MHUPOBO3ZPEHUS U  OOIIECH
KYJbTYphl YEJIOBEKa, a TaKKE HKOJOTHUYECKM OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 37I0pOBbIO U MPUPOJHON cpefe. PeannzyeTcss xumMudeckoe 00pa3oBaHue
oOyyarolmmxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUSI CpPeACTBAMHU
y4eOHOro mpeaMera «XUMHS», COACPKAHHUE U TIOCTPOEHHE KOTOPOTO
OMpeNieNIeHbl B MPOTpaMMe MO XUMHUHU C YU4ETOM CHenu(PUKU HAyKH XUMUHU, €€
3HAQ4YE€HUS B MO3HAHUM MPUPOIBI U B MAaTEPUATILHON KU3HU OOIIECTBA, & TAKXKE C
y4€ToM OOIMMX 1IeJie W TPUHIHUIOB, XapaKTEPU3YIOIMINX COBPEMEHHOE
COCTOSIHUE CHCTEeMbl cpefaHero ooOmiero oOpasoBaHusi B Poccuiickoit
denepanum.

XuMus Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJib B
COBPEMEHHOW IMBWIM3AllUM, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOU
KyJnbTypbl. OHa BHOCUT CBOW BKJaJ B (POPMHUpPOBAHHE PALMOHAIBHOTO
HAy4yHOTO MBIIUICHHUS, B CO3JaHUE I1EJOCTHOTO TpPEACTaBiICHUS 00
OKpYXKalollleM MHpEe KaK O €JIMHCTBE TMPUPOAbI M YEIOBEKa, KOTOPOE
dbopmupyeTcss B XMMHUU Ha OCHOBE IIOHMMAaHHUs BEIIECTBEHHOI'O COCTaBa
OKpPY>KaIOLIEro MUpPa, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMU 00JIaCTSIMU TPUMEHEHUSI.



TecHo B3aUMOJEUCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS
cTajga HEOThEMJIEMOM YacCThI0 MHPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM
YCIEUIHOTO TpyAa U KU3HU KaXKJI0ro ujieHa odOmiecTBa. CoBpeMEHHass XUMUS
KaK HayKa CO3MJaTelibHasi, KaK HayKa BBICOKMX TEXHOJOTHI HampaBjieHa Ha
peluieHre TriI00aNbHBIX MPOOJeM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA —
CBIPHEBOM, DSHEPreTHYECKOM, TMHIINEBOM, JKOJOTHYECKOW O€30MacHOCTH |
OXpaHBbI 3/I0POBBSI.

B cooTBercTBUU ¢ OOIIMMH LENSIMU U OPUHIUIIAMH CPEHETO OOIIEro
obpa3oBanusa cojepkanue mpeaMera «Xumusa» (10—11 kmaccel, ©a30BBIM
YPOBEHb M3YUEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOHIEKYJIbTYPHYIO
MOATOTOBKY  OOydYaromuxcsi,  HEoOXOAUMYK0 UM I BBIpaOOTKHU
MUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B XU3Hb COIUYMa,
MpPOJOKEHUS 00pa3oBaHUsI B  Pa3IMUHBIX OOJACTAX, HE CBSI3aHHBIX
HETIOCPEICTBEHHO C XUMUEN.

CocrapnsomumMu - npeameTa «XuUMUSD ABISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOIIass U HEOpPraHUYECKas: XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKH:
cHCTeMa 3HaHU MO0 HEOPraHMYECKOM XUMUHM (C BKIFOUCHHEM 3HAHUN U3 00IIei
XUMUH) U opraHnyeckort xumuu. opMupoBaHue JaHHON CUCTEMBbI 3HAHUM TTPU
W3YUYEHUH TIpeAMeTa O0EeCleurnBaeT BO3MOXXHOCTh PACCMOTPEHUS BCETO
MHOTr000pa3us BEIeCTB HA OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranudeckass xumusi» u «OOmmas u
HEOpraHuveckas Xumus» cpopMupoBaHa B MpPOrpaMme MO XMMUU Ha OCHOBE
CUCTEMHOT0 IMOJXO0Jla K H3YyYEHUI0 YuyeOHOro wmarepuaia U oOyCJIOBJIeHa
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  ONPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUM BEIIECTBA
paccMaTpUBaIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TaKXKe€ Ha YPOBHE CTEPEOXMMHUYECKUX U BIEKTPOHHBIX
MpeACTaBIeHU O cTpoeHuu BemlecTB. CBeleHHs 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOAOB JO CJOKHBIX
OMOJIOTMYECKH AaKTHBHBIX COeAMHEHUW. B Kypce opraHndeckod XuUMHUH
MOJy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus T[E€pBOHAYANIbHbIE TMPEACTABICHUS O XUMHUYECKOM CBS3H,
KJIacCU(UKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
WX CTPOCHUS, O XUMHYECKON PeaKiInu.

[Ton HOBBIM yriiOM 3peHUs B mOpeaMeTe «XUMHs» 0a30BOro YpOBHS
paccMaTpUBaeTCd HM3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOpPETUYECKUI Marepual U (PaKTOJOTMUECKHE CBEIACHUS O BEIIeCTBAX U
XUMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0I1as u HeopraHmdeckas
XUMUS» OOYyYaloIMMCs TPEAOCTABISETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE
MEePUOANYECKOTO0 3aKOHAa C OOIIETEOPETHUYECKUX U  METOJO0JOTHUECKUX



MO3UIINH, TIIy0XKe MOHSATh UCTOPUUECKOE U3MEHEHUE (PYHKIIMI 3TOro 3aKoHa —
oT 00o001aromIel 10 O0BACHSIONIEH U MPOrHO3UPYIOLIEH.

Ennnas cumcrema 3HaHMM O BaXHEHIIMX BEIIECTBaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAaX U MPUMEHEHUHU, a TAKKE O XMMHUECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHHs OomnojHserca B kypcax 10 m 11
KJIACCOB DJIEMEHTAMH COJAEpPKAHUS, HMEIOIUMH KYJIbTYPOJOTHYECKUN U
MPUKIIAIHONW XapakTep. DTU 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U
XUMUU C JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOU U
MPAKTUYECKOMN JIeITEIIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCUTAHUIO YBAKEHHUS
K TpOIEecCy TBOPYECTBA B OO0JACTHM TEOPUM U MPAKTUUECKUX MPUIOKEHUN
XUMUH, TIOMOTAIOT BBIMTYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX IMpoOJieMaxX, CBS3aHHBIX C XUMHUEH, KPUTHUUECKHU
OCMBICJINBAaTh HH(MOPMAIIMI0O U MPUMEHATh €€ ISl TMOIMOJHEHUS] 3HaHUM,
peleHns MHTEJUICKTYalbHbIX M 3KCIEPUMEHTAIBHBIX HCCIIEI0BATEIbCKUX
3amad. B uenom coxaepkanue ydeOHOTo mpeameTra «XUMHUS» JAHHOTO YpPOBHS
M3yYEHHs]  OpPUEHTHUPOBaHO Ha  (OpPMUpPOBAHHE Yy  OOYy4YaIOIIUXCS
MHUPOBO33PEHYECKOM OCHOBBI JJI1 MOHUMAaHUS GUIOCOPCKUX UACH, TAKUX KaK:
MaTepuasbHOE€ €JAMHCTBO HEOPraHMYECKOr0 W  OPraHUYeCcKOro  MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, [T03HABAEMOCTh
MPUPOJHBIX SBJICHUN MyTEM IKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKITY
HOBBIMHU (PAaKTaMU U TEOPETHUUECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU
B PEIICHUH DSKOJOTMYECKUX MpodieM, a Takke npolieM cOepekeHus
SHEPreTUYECKUX PECYpCOB, CBIPbS, CO3JaHUSI HOBBIX TEXHOJOTHH U
MaTepuanos.

B nnane pemenus 3amady  BOCHHUTAaHUS, Pa3BUTUS U COLMANM3AIlUU
oOyyaromuxcsl MPUHATHIE MPOrPpaMMON MO XUMHH MOJXOJIbI K OINpPEIEICHUIO
COJIEp’KaHMsI W TMOCTPOEHUS TMpeaMeTa MpeAycMaTpuBalOT (HOpMUpPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBHI, HMEIMMX 0a30BO€ 3HAYCHUE IS
pPa3IMUHBIX BUJOB JESITEIBHOCTH: PEIICHHUS MNpoOIeM, MOUCKA, aHaIu3a u
00paboTkn  uMHGOpPMAIIUK, HEOOXOAUMBIX JUII TPUOOPETEHHS  OMBITa
MPAKTUYECKOM M HCCIEN0BATENbCKON NIEATENIbHOCTH, 3aHUMAIONIEH BaKHOE
MECTO B NMO3HAHUU XUMHUH.

B mnpakTuke mpemnonaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M Ha YPOBHE cCpeaHero oO0mero ooOpa3oBaHus, MOpH
OTPENEICHUH COACPKATEIbHON XapaKTepUCTUKU IIeJIel H3ydeHHs TMpeaMeTa
HalpaBJICHUEM TEPBOCTEIIEHHOM 3HAYUMOCTH TPAAUIMOHHO MPHU3HAETCS
dbopMupOBaHHE OCHOB XHMHYECKOW HAyKH Kak OO0JIAaCTH COBPEMEHHOTO
€CTECTBO3HAHUSI, MPAKTUYECKON JESATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METONMYECKONM TOYKM 3PEHUS TAKON
MOAXOJ K OMNpENeICHUI0 Ieell HW3ydeHus TMpeaMeTa SIBISETCS BIIOJIHE
OMpaBAaHHBIM.



CornacHo JaHHOW TOYKE 3pEHHMs IJIaBHBIMU IEJISIMUA U3Y4YEHUS IpeaMeTa
«Xumust» Ha 0a3oBoM ypoBHe (10 —11 ki1.) siBHIsIOTCA:

e (QopMHUpOBaHUE CHUCTEMbl XHUMHYECKUX 3HAHUW Kak BakHeHIIen
COCTABJAIOIIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE
KOTOpPOM JIeKaT KIIOYEBbIE TMOHSTHS, (yHIaMEHTaIbHbIE 3aKOHBI H
TEOpUU XHMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOECHHWE W TOHUMAHHE
CYIIHOCTH JOCTYHHBIX O0OOOIIEHHU MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPHUEHN UX pa3BUTHS U CTAHOBJICHUS,

e (QopMHupOBaHHME U pa3BUTUE MPEACTABICHUNA O HAYYHBIX METO/aX
MO3HAHUSI BEMIECTB M XHUMHUYECKUX PEAKIUM, HEOOXOAUMBIX JIs
NpUOOpPETeHUs] YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W
XUMHUUYECKHUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUYECKON U
MMOBCEIHEBHOM KU3HHU;

e pa3BUTHE YMEHMH M CHOCOOOB  JEATENbHOCTH, CBSI3aHHBIX C
HaOdO/leHneM U OOBSICHEHWEeM  XUMHYECKOrO0  JKCIIEPUMEHTA,
COOJTIO/ICHNEM MPaBUJT 0€30TTACHOTO 00OpAIIEHHUSI C BEIIECTBAMM.

Hapsany c¢ »TuMm, coaepkaTenbHas XapaKTepHCTHKA Ieled u 3axad
M3YUYCHHUs MpeaMeTa B MporpaMMme Mo XMMUU YTOYHEHAa UM CKOPPEKTHUpPOBaHa B
COOTBETCTBHUM C HOBBIMM NPHOPUTETAMU B CHUCTEME CPEIHEro OOIIero
oOpazoBanus. CerojiHs B MpenojaBaHUM XUMHUU B OOJIbIICH CTENEHU OTIAETCA
NPEANOUYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJEpXKaHusl  OOydeHwus,
OPUEHTHUPOBAaHHOM Ha TMOArOTOBKY BBIMYCKHUKAa 0O0HIe00pa3oBaTeIbHON
OpraHu3alliy, BIAJCIONIEr0 HE Ha0OpOoM 3HAHUM, a (QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO MOJTYUYEHUS 3HAHUH
Y IPUMEHEHUS UX B PEabHOM KU3HU JJIs PEUICHUS MPAKTUYECKUX 3a7ay.

B cBsi3u ¢ 3TUM mpu u3ydeHUU TpeameTa «XUMHUs JTOMUHHUPYIOIIEe
3HaYeHUE MPUOOPETAIOT TaKKE IEJIN U 3a]1a4H, KaK:

aganTanus oOydYarolmuxcsl K YCIOBUSIM JUHAMHYHO Pa3BUBAIOIIETOCS
Mupa, GOpPMUPOBAHUE HWHTEIUIEKTYalbHO PAa3BUTOM JUYHOCTH, TOTOBOM K
caM0o00Opa30BaHMUIO, COTPYJHUYECTBY,  CaMOCTOSATEIbHOMY  MPUHSTHUIO
IPaMOTHBIX PENIEHUH B KOHKPETHBIX >KMU3HECHHBIX CHUTYAIHsIX, CBSI3aHHBIX C
BEILIECTBAMHU U UX IPUMECHEHUEM;

dbopmupoBaHue y OOydYalOIIUXCA KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIETEHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE MJISI PA3IUYHBIX BUIOB
NEATCIPHOCTH:  pEIIeHus TMpoOjeM, TIOWCKa, aHajim3a U  o0paboTKH
uHpopMalu, HEOOXOJUMBIX JUIsi TPUOOPETEHHsS OMbITa JESTEIbHOCTH,
KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHWUU XUMHH, & TaK¥Ke JJi1 OLICHKHU C
MO3UIIMN SKOJIOTMYECKOW O€30MacHOCTH XapakTepa BIIUSHUS BEIIECTB U
XUMUYECKUX MPOLIECCOB HAa OPTraHK3M YEJIOBEKA U MPUPOAHYIO CpPEAY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CrocoOHOCTEM OOydYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETAThH



HOBbIC 3HAHUS O XUMUHM B COOTBETCTBHM C >KMU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJB30BaTh COBPEMEHHBbIE HWH(POPMAIMOHHBIE TEXHOJOTHHM MJii TOUCKA U
aHanu3za y4yeOHOM ¥ HAYYHO-NOMYJISIPHOW HHQPOpPMAIIUU  XUMHUYECKOTO
COJIepKaHMUS;

dbopmMupoBaHUEe U pa3BUTUE Y OOYy4YarOUIMXCA AacCCOIIMAaTUBHOTO U
JOTUYECKOTO MBIIUICHUS, HAOII0JaTEeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOAUMBI, B YAaCTHOCTH, MpPHU IUIAHUPOBAHUU U
MPOBEJICHUH XUMHYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydamuxcs yOeKIEHHOCTH B T'yYMaHHUCTHYECKOU
HaIpaBJIICHHOCTH XUMHUH, €€ BaXXHOWU POJIM B PEIICHUU TJIOOATBHBIX MPOOIeM
palMOHAILHOTO MPUPOJIONOIH30BAHUS, MTOMIOTHEHUS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUs TPUPOJHOrO0 PABHOBECHUS, OCO3HAHUS HEOOXOJAUMOCTH
OEpeKHOTO OTHOUIEHUSI K TPUPOJE U CBOEMY 3JI0POBBIO, a TaKXKe
MPUOOPETEHUSI OMNbITA HWCIOJIB30BAaHUS TMOJYYEHHBIX 3HAHUN ISl TPUHATHS
IPaMOTHBIX PENICHUHA B CUTYaIUSX, CBI3aHHBIX C XUMHYECCKUMU SIBJICHUSMH.

B yueOHOM miane cpeaHero oOmiero oOpa3oBaHUs MNPEAMET «XUMHUS»
0a30BOro0 YpOBHS BXOJUT B COCTaB mpeameTHON obnactu «EctecTBeHHO-
Hay4YHbIE MPEIMETHD.

OO0miee yuciaO0 4YacoB, OTBEAEHHBIX ISl U3YUYEHUs] XUMHUHU, Ha 0a30BOM
YpOBHE cpeqHero oduiero oopazoBanusi, coctapisaet 68 yacon: B 10 kinacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 wyaca (1 wyac B Hezenio).



COAEPKXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUH

[IpeameT opraHn4eckoil XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE
B MOJYYECHHH HOBBIX BEILIECTB U MaTepHUaoB. Teopusi CTPOCHUSI OPTaHUYECKUX
coenunenud A. M. byrtnepoBa, €€ OCHOBHbIE NONOXEHUS. CTPYKTypHBIE
dbopmyIibl OpraHu4YecKuX BeniecTB. ['omosorus, uzomepus. XuMuyeckas CBs3b
B OPTaHUYECKUX COEUHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenre 0  KjlaccU(UKAUMUW  OPraHUYECKUX  BELIECTB.
HomMmenknaTypa opraHnyecKux COeIMHEHUN (CUCTEMaTUYeCcKasi) U TPUBUAIbHBIE
Ha3BaHUS BAKHEUIIUX MPEJCTABUTEIEH KJIACCOB OPraHMYECKUX BEIIECTB.

OKCIIepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB U HUX MPEBPAIICHUI:
O3HAaKOMJIEHHE C 00pas3liaMy OpPraHMYeCKHX BEUIECTB M MaTepuajlaMu Ha UX
OCHOBE, MOJEIIMPOBAHUE MOJIEKYJ] OPraHWYECKHX BEIIECTB, HAONIOACHHUE U
ONMCAHWE JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALIEHUIO OPraHUYECKUX
BEILIECTB IIPU HarpeBaHuu (MJIaBjeHUe, 00yTIMBaHUE U TOPEHUE).

YrieBogopoabl

AJKaHBI: COCTaB U CTPOECHHE, FOMOJIOTMUECKHI psin. MeTraH WU 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3MYECKHE M XUMHUYECKUE CBOICTBA
(peakuu 3aMelIEeHUsT U TOpPEHHUs), HAXOXKIACHUE B NIPHUPOAE, IMOIYyYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PANl. DTUIICH U PONUJIEH
— IpOoCTeNIIne NPEeICTaBUTENN aJKEHOB: (PU3NYECKUE U XMMUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUIApATallMd, OKUCICHUS W
MOJIMMEPU3AIINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: 0OytagueH-1,3 u metuwinOyranues-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHUE CBOMCTBa (peakuus MOJINMEPHU3ALIN). [Tonyuyenue
CUHTETHUYECKOr0 KayuyKa 1 PE3HUHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTHM CTPOEHHMS, TOMOJIOTHYECKUH ps.
AneTusieH — TpPOCTEHMIIMKA TPEACTABUTENIb aJKMHOB: COCTaB, CTPOCHUE,
¢duznyeckue W XMMHYECKHE  CBOMCTBa  (peakuuu  THUAPUPOBAHUS,
rajJjioreHUpOBaHMUs, THIpATALIUK, TOPEHUS ), TOJIyYEHUE U IPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, GU3NYECKHe U XUMUYECKHUE CBOICTBA
(peakuuu TaqOreHUPOBAHUS U HUTPOBAHUA), MOJIYyUYCHHUE U MPUMEHECHHUE.
Tonyon: cocmas, cmpoenue, ¢puzuueckue u Xumuyeckue colucmea (peaxyuu
2aN102eHUPOBAHUSl U HUMPOBAHUsL), nolyueHue u npumenerue. TOKCUUHOCTH
apeHoB. ['eHeTHuecKas CBS3b MEXIY YIJIEBOJOPOJAMH, HMPHUHAIISKAIIUMH K
Pa3IUYHBIM KJIACCAM.

11



[IpupoaHble UCTOYHUKHU YIIEBOAOPOAOB. lIpHUpOIHBIN ra3 U IOMyTHBIE
HedTsHble Ta3bl. HedTh u €€ npoucxoxaenue. CnocoObl nepepadboTku HeTH:
MEepPEroHKa, KPEKUHT (TEPMUYECKH, KaTanuTudeckuil), muponus. [IpoaykTel
nepepaboTkn HePTH, HX NPUMEHEHHE B TNPOMBIIIJIEHHOCTH W B OBITY.
KameHHbI yroiib ¥ IPOAYKTHI €70 epepadoTKU.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHUS] BEUIECTB W MX MPEBPALICHUI:
O3HaKOMJIEHHE C OoOpa3laMu IIacTMAacC, KaydyyKOB M PE3UHBI, KOJUICKIIUU
«Hedb1tp» u  «Yromp», MOACIUPOBAHUE MOJIEKYJ] YIJIEBOJAOPOJOB H
rajJjioreHONpPOU3BOJIHBIX, MPOBEJCHUE MNPAKTUYECKOW palbOoThl: MOJy4YEHHUE
ATUJIEHA U U3YUYEHHE €TO CBOWCTB.

Pacuérnrpie 3anaun.

Briuncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJINYECTBA HCXOJHOTO BEIIECTBA WM NPOAYKTA PEAKUUH IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJIHOTO W3 HUCXOJHBIX BEIIECTB WU MPOJIYKTOB
peaKIum).

Kucaopoacoaep:xanue opraHudecKue CoeAMHEHH

[IpenenbHble ONHOATOMHBIE CIUPTBI. METAHONI © 3TAHOJ: CTPOECHHUE,
¢du3nyeckre M XHMMHYECKHUE CBOMCTBA (pEeaklUMH C aKTUBHBIMH METaJllIaMH,
rajioreHoBOJIOpPOJIaMH, TOpPEHHE), MpUMEHeHue. BoIopolHbIe CBSI3U MEXIY
MOJIEKYJIaMU CIUPTOB. JIeliCTBHE METAaHOJIa U 3TaHOJIAa HA OPTAHU3M YEJIOBEKA.

MHoOroaToMHbl€ CHOUPTHL. OTUJICHIJIMKOAbL W TJIUIEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBAa (B3aUMOJIEUCTBUE CO MIEIOYHBIMU
MeTaJlJlaMU, Ka4YeCTBEHHAsl Peakiusi Ha MHOTOATOMHbIEe CUpThl). JlelicTBre Ha
OpraHu3Mm 4esoBeka. [[puMeHeHne rnnepruHa U 3TUIEHTIIUKOIIS.

@deHoM: CTPOCHHE MOJICKYJbl, (PU3NUECKHEe U XHUMHYECKHUE CBOICTBA.
Toxcuunocts penona. [Ilpumenenue penona.

Anbaerunpl U kemownvi. DOpManbIerujl, aleTadblIeTu: CTPOEHUE,
(dbuznyecKre U XUMHUYECKUE CBOMCTBA (PEaKIMu OKUCIIEHUS U BOCCTAHOBIICHUSI,
KaueCTBEHHbIC PEAKIUN), TIOJIyYeHNE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeeabHble KapOOHOBBIE KHUCIOTH. MypaBbUHAs U
YKCYCHasi KUCJIOTBI: CTpOeHUE, (PU3NUeCKUe 1 XUMUUECKUE CBOMCTBA (CBOMCTRA,
oOmue Juisi  Kjacca KHUCIOT, peakiusi »JTepuduKanuu), I[OJy4eHUE U
npuMeHeHne. CTeaprHOBas U OJIEMHOBAsI KUCIOTHI KaK MPEACTABUTENN BBICIIAX
KapOOHOBBIX KHUCIOT. Mbla Kak COJIM BBICHIUX KAapOOHOBBIX KHUCJIOT, HX
MOIOIIIEE IEUCTBUE.

Cnoxuble 3Qupbl Kak TPOU3BOJHBIE KApOOHOBBIX KHCIOT. ['uiaponu3
cnoxkubix 3dupoB. Kupwel. T'mpponus xkupoB. I[lpumeHeHune Kupos.
buonorunueckas posiap )KUpPOB.

VYrineBoapl: cocraB, KilaccHpUKaluus — yriieBogoB (MOHO-, IH- U
nojaucaxapuanl). [JIOKOo3a — MPOCTEHIIUKA MOHOCAXapwa: OCOOCHHOCTH
CTPOCHUSI MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C
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rugpokcuaom Meau(ll), okucienne aMMuadHbBIM pacTBOpPOM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OPOXKEHUE TIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ouosiornueckas poib. @otocunTe3. OpyKTO3a Kak U30MeEp TIIFOKO3BI.

Kpaxman u nenmtoioza Kkak mpupojiHbie monumepsl. CTpoeHue Kpaxmana u
1neuTon03bl.  PU3nyeckrue W XUMHYECKHE CBOMCTBa Kpaxmana (TUIpOJIN3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

DKCIepUMEHTAIbHBIE METOAbl M3Y4YEHUS BEIIECTB U HUX MPEBPAIICHUI:
MpOBEJICHUE, HAOIIOJIEHUE U ONHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHbBIE PEAKIIMU OJIHOATOMHBIX CIUPTOB (OKUCIEHUE dTaHOJa
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C
ruapokcugom Mmenu(Il)), ampaerugoB (OKuCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l) m rumpoxcunom menu(ll), B3aumomelicTBue Kpaxmana C
MOJ0M), TIPOBEJEHUE MPAKTHUYECKOM pabOThI: CBONCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHble 3anayu.

Briuncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEHIECTBA WJIM MPOJYKTAa pPEaKIUH IO H3BECTHHIM
Macce, 00bEMY, KOJUYECTBY OJIHOTO W3 HUCXOJHBIX BEIIECTB WM MPOJIYKTOB
peaKIum).

A30TCco/iepKalllie OpraHuYeCKUe COCTUHEHUSI.

AMUHOKHCIIOTBI ~ KaKk  aM(OTEpHbIE  OpPraHUYECKHE  COCAMHEHUS.
dusnyeckue U XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMEpE TIIMIIMHA).
buonornueckoe 3HaueHE aMUHOKUCIOT. IlenTuasl.

benku kak mpupoaHble BBICOKOMOJIEKYJISpHbIE coequHeHus. [lepBuunas,
BTOPUYHAs U TPETHUYHAS CTPYKTypa OenkoB. XUMHUECKHE CBOMCTBA OENKOB:
TUAPOIU3, IEHATypallusl, KAYECTBEHHBIE PEAKIIUH HAa OEIKH.

OKCIepUMEHTAIbHBIE METOAbl M3Y4YEHUs BEIIECTB U HUX MPEBPAIICHUI:
HaOJII0/IEHHEe M OMHCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: JEHATypaius OelKOB
MIpU HArpeBaHUM, IIBETHBIE PeaKIK OEJIKOB.

BricokoMouieKkyJIsIpHbIE COeINHEHNS

OCHOBHBIE TIOHSITUS XMMHUU  BBICOKOMOJICKYJISIDHBIX ~ COEIMHEHUM:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMNHU, CPETHSSI
MonekyisipHas macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COEIMHEHUN — OJIMMEPU3ALIUS U TTOJTMKOHIEHCAIIHS.

OKCIepUMEHTAIbHBIE METOAbl M3Y4YEHUs BEIIECTB U HUX MPEBPAIICHUI:
O3HaKOMJIEHME ¢ oO0pasllaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMAacCC, Kay4dyKOB.

MexrpeaMeTHbIE CBA3H.

Peanuzanusi MEXNpPEIMETHBIX CBA3€H MPU H3YUYEHUH OPraHUYeCKOu
xumMud B 10 Kjacce OCYHIECTBISIETCS 4YEpe3 HCIOJIb30BAaHUE KaK OOIIMX
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€CTECTBEHHO-HAYUHBIX MOHSITUN, TaK U TOHSITUMU, SBISIONIUXCS CUCTEMHBIMU
JUTSL OTZICNIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO-HAYUYHbIE TOHSTUS: SIBJIEHUWE, Hay4HbIM (QakT,
TUNOTE3a, 3aKOH, TEOpHUsl, aHAIU3, CUHTE3, KiIacCU(UKAIUs, MEePUOIUIHOCTD,
HaOJII0/IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusuka: Marepusi, DSHEpPrus, Macca, aroM, JJIEKTPOH, MOJIEKyJa,
ASHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHUE
BEIIeCTBA, (PU3NYECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kinerka, opranusm, ouocdepa, o0OMEeH BEHIECTB B OpraHHU3ME,
(dboTocuHTE3, OMOJIOTUYECKH AKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, YKUPHI,
(dbepMeHTHI).

['eorpadusi: MuHepasibl, TOpPHBIE TMOPOJABI, IMOJE3HbIE MCKOMAEeMbIE,
TOIUJIUBO, PECYPCHL.

TexHonorusi: mNUIEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE MPENnapaThl, MaTepUaIbl
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKHI 3ieMeHT. AToM. Sapo aroma, H30TONBI. DJNEKTPOHHAs
000J04Ka. DHEpreTuuecKue ypoBHHU, NOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeieNieHUs JIEKTPOHOB M0 OpOUTAJIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHASI KOH(DUTYpaIUs AaTOMOB.

[lepuomnueckuii 3axkoH U Ilepuoguueckas cucreMa XUMHYECKUX
snemeHTtoB J[. WM. MengeneeBa. CBs3b MEPUOJUYECKOTO 3aKOHA U
[lepunognueckor cucreMbl xumudeckux s3nemeHToB J[. WM. MenpneneeBa c¢
COBPEMEHHOM TEOpUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX DSJEMEHTOB M OOpa3yeMbIX MMM MPOCTHIX M CIOKHBIX
BEIIECTB [0 TpynmaM M MepuojaM. 3HAYCHUE NEPUOJUYECKOrO0 3aKOHA B
Pa3BUTUU HAYKHU.

CrtpoeHne BemecTBa. XUMHYECKas CBA3b. BHABI XUMHUYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIPHAS U TIOJISIpHAsl, HOHHAS, METa/IMUecKas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJIEHTHON XHUMHYECKOM CBA3M (OOMEHHBIM H JOHOPHO-
akIenTopHelid). Bomopoanas cBsi3b. BajaeHTHOCTh. DJIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KaTHOHBI 1 AHUOHBI.

BemectBa MONEKYJSIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEUIECTBA. MBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.
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[TonsiTie 0 nUCHEpPCHBIX cHUCTEMaX. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Howmenxkiatypa
HEOPraHMYECKHX BEIIECTB. ['€HEeTHYecKas CBSI3b HEOPraHWYECKUX BEUIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckass peakuus. Kiaccudpukanus XUMHUYECKUX peakiuuid B
HEOPraHMYECKOW M OPraHMYeCKOM XMMHUHU. 3aKOH COXPAaHEHHSI MACCHI BEILECTB,
3aKOH COXPAaHEHUS U MPEBPALIECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3jIu4HbBIX (aKTOPOB.
OOpaTtumble peakiuu. XUMUYECKoe paBHOBecHe. DaKTOphI, BIHUSIONIME Ha
COCTOSIHUE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larenbe.

OnekTponutuueckass aucconuanus. CUlibHbIE U clIa0ble AJIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEILECTB: KUCIIAsl, HEUTPAJIbHAS, ILIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHUS] BEUIECTB U MX MPEBPAIICHUI:
neMoHctTpanus Ttadnun «llepuoandeckasi cucteMa XMMUYECKUX SJEMEHTOB /l.
N. MenneneeBay, U3yuyeHUE MOJENEH KPUCTANIMYECKUX PEIIETOK, HAOII0eHUE
U ONHCaHUE JAEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iI0KEHUE
MEPOKCUJa BOJAOPOJA B NPUCYTCTBUU KaTaau3aTopa, OMPEICICHHUE CpEelbl
pacTBOPOB BEIIECTB € IMOMOIIBK) YHUBEPCAJIBHOTO HWHAWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTHUYECKOM paboThl «BiusHue pa3iuuHbIX
(haKTOPOB Ha CKOPOCTh XUMUYECKOU PEAKITUNY.

Pacuérnrpie 3anaun.

Pacu€Ttel 1O ypaBHEHMAM XUMHYECKUX pEaKkud, B TOM YHUCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUETHI C UCIOJIBb30BAHUEM MOHATHS «MaCcCOBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi xummus

Hemetannel. Ilonoxxenne HemeTtamnoB B Ilepuoguueckoil cucteme
xuMudeckux 3yemMeHToB JI. 1. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
dusnyecKkue CBONCTBA HEMETAIIOB. AJUIIOTPOIHUS HEMETAJIOB (Ha MpUMEpE
KHUCJIOpOo/a, cephl, hochopa u yriepona).

XUMHUYECKHE CBOMCTBA BaXKHEHUINIMX HEMETAJIOB (raJOTe€HOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHUSI) M UX  COEIUHEHUN  (OKCHJOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramel. [Tonoxenne metannos B [lepuoandeckon cucteme XUMAYECKUX
sanementoB JI. WM. MenaeneeBa. OcCOOEHHOCTH CTPOCHHS DIIEKTPOHHBIX
o06osiouek aToMoB MeTasuioB. Oomue puzndeckue cBoiicTBa MeTamaoB. CIiaBbl
METAJUIOB. DIEKTPOXUMUAYECKHUN Psil HAPSHKEHU METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIIJIOB (HATPUU, KaJWM, KaJIbIUH,
MarHui, aJlOMAHHUHN, IIUHK, XPOM, KE€JI€30, MEIb) U UX COSTUHEHUM.
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OO6mue cnocoObl nmonydeHus: MetauioB. [I[puMeHeHrne MeTanioB B ObITY U
TEXHUKE.

OKCIepUMEHTAIbHBIE METOAbl M3Y4YEHUS BEIIECTB U HUX MPEBPAIICHUI:
M3YyUYEHHE KOJUICKIUU «MeTallyibl ¥ CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJMIOJCHUE U ONHUCAHUE JEMOHCTPALIMOHHBIX U
7a00OpaTOPHBIX  OMBITOB  (B3aUMOJECHCTBHE THUAPOKCHUIA  AIOMUHUS  C
pacTBOpaMM KHUCIOT M IIeJIoYel, KauyeCTBEHHbIE pEaKlIMH Ha KaTHUOHBI
METaJIOB).

Pacuérnepie 3anaun.

Pacuétel Macchl BemecTBa Wik 00bEMa ra30B MO0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMH, €CIU
OJIHO U3 BELIECTB UMEET MIPUMECH.

XuMHuA U KU3Hb

Ponp xuMun B 00ecreueHn SKOIOTUUECKOM, YHEPTeTUYECKON 1 MTUIIEBOM
0€30MacHOCTH, Pa3BUTHU MeIULIMHBL. [[oOHSATHE O HayYHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHLIUNAX MPOMBIIIIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB M MATEPHUANIOB: Ba)KHEUIIIME CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMUKa,
MaTepuabl sl AIEKTPOHUKH, HAaHOMAaTepHUalbl, OpPraHMYECKUE U MUHEPaIbHBIC
yaoOpeHus.

Xumusi U 30pOBbE YEJIOBEKA: MpaBUJia MCMIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, mpaBujia OE30MaCHOrO0 HCMOJb30BAaHUS MPEMapaToB OBITOBOM
XUMUHU B TOBCEHEBHOM JKU3HHU.

MexrpeaMeTHbIe CBA3HU.

Peanuzanusi MeXNpeAMETHBIX CBsi3eéM MNpu U3ydYeHUH OOWmed u
HEOpPraHMYeCKOW XUMHUM B 11 Kjacce OCyIIECTBISIETCA YE€PE3 MCIIOJIb30BAHUE
KaKk OOIIMX €CTEeCTBEHHO-HAYUHBIX TMOHSITUH, TaK W TMOHSITUH, SBISIOMINXCS
CUCTEMHBIMU JIJI OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0uue ecTeCTBEHHO-HAyYHbIE MTOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHUHTE3, KiacCUPUKAIUs, MEePUOJUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBaHUE, U3MEPEHUE, SBJICHUE.

®dusuka: Marepusi, SHEPrusi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TOMN, pPaJAUOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN ypOBEHbD,
BEIIECTBO, TeJ0, OOBEM, arperaTHOe COCTOSHHE BeIleCTBa, (puznveckue
BEJINYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHum3M, DO3KOCHCTeMa, Oumocdepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.
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I'eorpadus: mMuHEpanbl, TOpHBIE TMOPOALI, IOJE3HBIE HCKOIAEMBbIE,
TOILTABO, PECYPCHI.

TexHosorus: XAMUYECKast MIPOMBIIIEHHOCTb, METaJLTyprus,
MPOU3BOACTBO CTPOUTEIBHBIX MaTEpHAJIOB, CEJIbCKOXO3SMCTBEHHOE
MPOU3BOCTRBO, MHIIEBas MIPOMBIIIIEHHOCTb, dbapmarieBTHUECKAS
MPOMBIIIIIEHHOCTb, MTPOU3BOJACTBO KOCMETUUYECKUX IMPENapaToB, MTPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTEpUAJIOB, AJICKTPOHHAS MIPOMBIIIIIEHHOCTb,
HAHOTEXHOJIOTHUH.
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IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHUMNn  HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBUIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
oOy4arolmMuMHUCs MPOTpaMM CpeIHero oOiiero oOpa3oBaHUs (JIUYHOCTHBIM,
METaNnpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOM Jyist
pa3pabOTKH IIaHUPYEMBIX Pe3yJIbTATOB OCBOEHHUS IPOTrpaMM CPEIHETO 00IIEeTo
00pa3oBaHUs SIBJSETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-AESATEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMeTa « XUMUs» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHUsl BbIJIETIEHBI CIEAYIONINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCSA POCCUMCKON TpaXKAaHCKOW UIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HaJM4Yue MOTUBAIIUU K O0y4YEHHUIO;

[[eJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEKJIEHUM JMYHOCTH Ha
OCHOBE KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX Tpaauluidi 0a30BOMl HayKu
XUMUWY;

FOTOBHOCTh U CHOCOOHOCTh OOYYarolUXCsS PYKOBOJCTBOBATHCS B CBOEH
NEeATeNbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, MPUCYIIIUMU LIETOCTHOMN
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4yue TMPABOCO3HAHUSI HKOJOTMUECKON KYIbTYphl U CHOCOOHOCTHU
CTaBUTH 1IEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeIMeTa « XUMUsS» JTOCTUTAIOTCS B
€IUHCTBE Y4YeOHON U BOCHUTATEIBHON JAESATEIBHOCTH B COOTBETCTBHUHU C
r'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMU U UJleallaMi POCCUMCKOTO rpa)aaHCKOro o0IecTBa, MPUHSATHIMU B
o0lllecTBE HOPMaMU M MpaBUJIAMU MOBEAECHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM
CaMOIIO3HAHUS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyarommxcs.

JInyHOCTHBIE pPE3YyJbTATHl OCBOCHHUS MpeaMeTa «XHUMHS» OTpaxkaroT
c(hOpMUPOBAHHOCTh OMBITA MO3HABATEILHOW M MPAKTHUUECKON EATEIIbHOCTH
oOyyaromuxcst Mo peaau3aluu MPUHITHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE
B YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA

OCO3HaHUSI  OOyYalOIMMHUCS CBOMX  KOHCTUTYIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOpPMAaX M MpaBUIAX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENIbHOCTH MpPHU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U TO3HABATEIbHBIX 3a/1a4, BBITTOJIHEHUN
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CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHAJIU3€ PA3TUYHBIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOILIEHHUS K HMCTOPUUECKOMY U HAaydYHOMY HacCJIEIUIO0
OTCYECTBCHHON XHMMUH;

YBOKEHUS K IMPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
MPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTHXKEHHSI HAYKU €CTh PE3yJbTaT
JUIUTEBHBIX HAOMIOJIEHHUH, KPOMOTIUBBIX 3KCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYYEHHH U MOCIEAYIOIIEM
aHanuze  uHGOpPMAIMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOM
OTCYECTBCHHON XHMMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUSI;

CIIOCOOHOCTH  OLIEHMBATh CHUTYyalluM, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUCHTUPYSACHh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUI 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl 1IEHHOCTEM 370poBOro M 0Oe30macHoro olpasza JKH3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOroIeHUs1 MpaBujl 0€e30MacHOro OOpallleHHs C BEIIECTBAMH B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYJAOBOM JAEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPABUJI HHAUBUIAYAIHHOTO M KOJUJIEKTHBHOIO
0€30MacHOr0 TMOBEICHUS B CHUTYAIUSX, YIPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOACH;

OCO3HAHUSI  MOCHEACTBUM W HENPUSATHUS  BPEIHBIX  MPUBBIUEK
(ynotpe0bieHus ankoroisi, HAPKOTUKOB, KypeHUsI);

5) TpyA0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON
NEeATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOM U JPYrUxX BHJAX
NeSATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU MNPAKTUYECKUX 3ajad
COIMAIbHOM HAIMPABIEHHOCTH (B paMKax CBOETO KJacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YyUYEHHUIO mpodeccuil pa3inyHOro poja, B
TOM YHUCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HaHUI IO XUMUH;

YBOKEHUS K TpPydy, JIOASIM TpyAa ¢ pe3yjibTaTaM TPYyAOBOM
NeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaJbHONW TPaeKTOPUU
oOpazoBaHnus, Oyaymied npodeccun U peanusaliu COOCTBEHHBIX KU3HEHHBIX
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IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB
U IOTpeOHOCTEH 0011eCTBa;

6) 3K0JI0OrH4eCKOro BOCIMTAHMS:

AKOJIOTMYECKHU 11€J1€CO00PA3HOT0 OTHOIIEHUS K MPUPOJIE, KAaK UCTOYHUKY
CyLIECTBOBAHMS KU3HU HA 3EMIJIE;

MOHMMAaHUS TI00ANBHOTO XapakTepa SKOJOTMYECKUX MpoOeM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE NPUPOJTHON U COUUAIBHOM CPEBI;

OCO3HaHUSI HEOOXOJUMOCTH HCMOJb30BAHUS JOCTIKCHUN XUMUU IS
pELIeHUsI BOIPOCOB PAlMOHAIIBHOTO MPUPOIONIOIb30BAHUS,

aKTUBHOTO HENpUSITUS JEUCTBUM, NPUHOCSAIIUX Bpel OKpYKarouen
MPUPOIHON Cpesie, YMEHHUS TPOTHO3UPOBATh HEOJIArOMPUSATHBIEC YKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;

HAJIMYKS  PA3BUTOrO  AKOJIOTHUYECKOTO  MBIIUIEHUS, 3KOJOTHYECKOU
KYJIbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHON U COIMATIbLHON
MpPaKTUKE, CHOCOOHOCTHM W YMEHHUS aKTUBHO MPOTUBOCTOSTH HACOJIOTHHU
xemohobuu;

7) HEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHEeUU(PUKH XUMHHM KaK HAayKd, OCO3HaHUA €€ poJid B
(GbopMUpOBAHUM PALIMOHATBLHOTO HAYYHOT'O MBIIUJIEHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHHs] 00 OKpYXKaIOIIeM MUPE KaK O €IMHCTBE IPUPO/JIbI U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W peleHuH MpoOJieM COXpPaHEHUS
MIPUPOJHOTO PABHOBECHSI;

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUIsl COBPEMEHHOMU
UUBUJIA3AUNU: B €€ TyMaHHCTUYECKOM HAIMPABICHHOCTH M BaXHOW pOJU B
CO3JJaHUM HOBOM 0a3bl MaTepUAIbHOW KYJNbTYpPbI, PEIICHUU TIJI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOMH,
MUMIEBOM M DKOJOTHMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEIUIIMHEI,
o0ecrnieueHn yCIO0BUN YCTEIIHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJIOr0 YiIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHHWMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, MWCIOJb3YEMbIX B  €CTECTBEHHBIX  HAayKax, CIOCOOHOCTH
UCIIOJB30BaTh TMOJIydyaeMble 3HAHUA [JIs aHaiu3a U OOBSCHEHUS SIBICHUMN
OKPYXaNIEro MUpa W MPOUCXOJAIINX B HEM H3MEHCHHUH, YMEHUS J€aTh
00OCHOBaHHBIE 3aKJIIOYEHUS] HA OCHOBE HAY4YHbIX (DaKTOB U HMMEIOIIUXCS
JAHHBIX C [EJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS s
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEPECA K MO3HAHUIO U UCCIIE0BATEIbCKON JIESITEIbHOCTH;
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TOTOBHOCTH W CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTHBHOMY ITOJIYYCHUIO HOBBIX 3HAHWW O XUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH IIOTPEOHOCTSIMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B  pa3iIuyHbIX  cdepax
npodecCHoOHaIbHOMN AEATEIHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbie Pe3yiabTaThl OCBOCHHSI Y4EOHOTO mpeaMera «XuMHUsH»
Ha YPOBHE CPEAHEro 0011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaUMMBble 9 (QOpPMHpPOBAHUS  MHUPOBO33PEHUS  OOydaroluxcs
MEXIUCHUTLIMHAPHBIE (MeKIpeAMETHBIE) oOl11leHayYHbIe MTOHATHS,
OTpaXKkarolue IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHeUu(UKYy METOIOB
MO3HAHUS, WCIOJIL3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrusi, SBJCHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PaKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHHUE, HAOIIOJEHUE, N3MEpPEHHUE,
AKCHEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4ueOHbIE NEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), oOecrneunBaromue (QopMupoBaHUe
(YyHKIIMOHATBHON TPAaMOTHOCTU U COLIUAIBHOM KOMIIETEHIIMY O0yYaroluXCs;

CIIOCOOHOCTH oOyyarommxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS M  YHHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B MO3HABATEIHHON U COLIMAIBHOMN MPAKTHUKE.

MeranpenMeTHbie pe3ybTaThl OTPa)KAIOT OBIAJEHUE YHHBEPCAIbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJIATHUBHBIMU
JCVUCTBUSMU.

OBjiajeHne yYHUBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
NefiCTBUSIMM:

1) 6a3oBble JIOrHYECKHE e CTBHUS:

CaMOCTOSITeTbHO  (OPMYJIIMPOBATH M AKTyaJIM3UpPOBAThH  MpoOJieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpEeNeNaTh 1NN JEATeNbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTHh PE3YJbTaThl JEATEIIBHOCTH C TOCTABICHHBIMU
LETSMU;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIE MPU3HAKY MOHSATUN U yCTaHABIMUBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS AJ1sI OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;

BBIOMpaTh OCHOBAaHUS M KpUTEpUM JUIsl KiIacCU(UKAIUU BEIIECTB U
XUMUYECKHUX PEaKIUii;

YCTaHABJIMBATh MPUYUHHO-CICICTBEHHBIE CBSI3M MEXIY HU3YYaeMbIMU
SIBJICHUSIMU,
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CTPOUTH JIOTUYECKHE PpACCYXKIEHUsSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
aHAJIOTHUH), BBIABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

NPUMEHITh B  MPOIECCEe TMO3HAHUSA, HUCIOJIb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIENM, MPeoOpa3oBBIBaTh  MOJCIbHBIC
MpEACTAaBICHUS] — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA, XUMHUYECKAs
dbopmyna, ypaBHEHHE XUMUYECKOM pEaKkuu — MpH PEHICHUU Y4eOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 3aJlay, NMPUMEHSITh Ha3BaHHBIE MOJIEIbHBIE
MPECTABIICHUS JI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3yUaeMbIX BEILECTB
Y XUMHAYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIEA0BATEIbCKIE AeCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKUHnii;

dbopmynupoBaTh LENMM W 3aJadyd  HUCCJIEIAOBAHUS, HCIOJIb30BaTh
MOCTABJICHHBIE U CaMOCTOSITEIBLHO CPOPMYIUPOBAHHBIE BOMPOCH B KAaueCTBE
MHCTPYMEHTA MO3HAHUSA U OCHOBBI JJI1 (POPMHUPOBAHUS TUMIOTE3HI MO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CY3KJICHHUIA;

BJIaJIETh HAaBBIKAMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS W MPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaAOII0IaTh 3a
XOJIOM TpoIlecca, CaMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBarh 0000IIEHUS] W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
pEe3yIbTAaTOB UCCIIEIOBAHUS, COCTABISATh OOOCHOBAHHBINM OTUET O MPOJIETaHHON
paborte;

MpUOOpETaTh OMBIT YYEHUYECKOM HCCIENOBATENbCKOM M MPOEKTHOU
NEATEeNbHOCTU, MPOSIBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEIICHUS] MPAKTUUECKUX 3ajlady, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uH(popMaumeii:

OpPUEHTUPOBATHCA B pA3IMYHBIX HCTOYHUKAX HWHPOpMauu (HAy4dHO-
MOMyJIsIpHAsl JIMTEpaTypa XUMUUYECKOTO COJIEp)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcsl aTepHeTa), ananu3upoBaTh UHGOPMAIUIO Pa3IMYHBIX BUJIOB U (hOpM
MpeJICTaBIICHHUS, KPUTHYECKH  OILICHUBATH e€  JIOCTOBEpHOCTb |
HEMPOTUBOPEUUBOCTD;

(GhopMyIHpPOBATH 3aMPOCH] U MPUMEHSTh Pa3IMUYHbIE METO/IbI IIPU MOUCKE U
orbope uHpOpMaNUU, HEOOXOAMMOUN Uil BBINOJHEHUS Y4EeOHBIX 3ajad
OIPEIIEIIEHHOIO TUIIA;

MpUOOPETATh OMBIT UCHOJBb30BAHUS UHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANbHYIO (GOpMy MpeCTaBICHUS
uH(opmaiu (cxemsl, rpaduku, AUArpaMMbl, TAOJIULIBI, PUCYHKU U IPYTHUE);

UCIOJB30BaTh HAyYHBIM $3BIK B KAaueCTBE CpPEACTBA MpU padoTe ¢
XUMUYECKON HHpOpMaIuen: NPUMEHSITh MeXIpeaMeTHble ((pusznueckue u
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MaTeMaTU4YeCKHe) 3HAKM U CUMBOJIBL,  (Gopmylibl, abOpeBHATYpHI,
HOMEHKJIATypy;

UCIIOJB30BaTh W MPEeoOpa30oBbIBATH 3HAKOBO-CUMBOJUYECKUE CPEICTBA
HarJIsJHOCTH.

OBJaieHne YHUBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ Juajora
W/WIA TUCKYCCHUH, BBICKA3bIBATh HAECH, (DOPMYIUPOBATH CBOM MPEIOKECHHS
OTHOCHUTEJILHO BBITIOJHEHUS TTPEAJIOKEHHON 3a/1a4H;

BBICTYIATh C MPE3EHTALUEN pe3ybTaTOB MO3HABATEIBLHON JEATEIbHOCTH,
MOJYYEHHBIX CaMOCTOSATEIIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIpHU
BBITIOJTHEHUU XHUMHUYECKOTO SKCIEPUMEHTa, MPaKTUUEeCKON paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YUYaeMbIX BEILIECTB, peain3alii YueOHOro MpOoeKTa 1
(GbopMyIHpOBaTH BHIBOABI MO PE3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MyTEM
COrJIacoBaHMs MO3ULUI B X0J1€ 00CY X ACHUS 1 OOMEHA MHEHUSAMH.

OBJajleHNe YHHBEPCATbHBIMH PEryJISTUBHBIMHU J€CTBUSIMH:

CaMOCTOSITENIbHO IUUIAHUPOBATh W OCYIIECTBISTH CBOKO MO3HABATEIBHYIO
NEeATeNbHOCTh, Ompenaelsst €€ Lelu M 3ajadyd, KOHTPOJIUPOBATh U IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeJjlaraéMblil alroputM JeHUCTBUN TpHU
BBITIOJTHEHUU YYEOHBIX M MCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboisee
3 PeKkTUBHBIN CMOCOO MX peHIeHUs C YYETOM TMOJYYEHHUs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYILECTBJISITh  CAMOKOHTPOJIb  CBOEM  JIEATEIbHOCTM Ha  OCHOBE
caMoaHalu3a U CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUS»
OTpaXXaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUNA O XHUMHUYECKOW COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KApTHHBI MHUpPa, POJM XHMHUHA B IIO3HAHHUM SIBJICHHUI
npuponbl, B (OPMUPOBAHUM MBIIUJIEHUS U KYJbTYpPhl JIMYHOCTH, €&
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM ISl pEIICHUs MPAKTUYECKUX
3a/lad ¥ SKOJOTMYeCKHU OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY 3J0pPOBBIO U
MPUPOHOMN CPELE;

BJIaJICHUE CHUCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIMe IMOHATHS (XUMHUYECKHM DJIEMEHT, aTOM, >JICKTPOHHAas
o0ojouka aTromMa, MOJIEKyJda, BaJEHTHOCTh, JJIEKTPOOTPHUIIATEIILHOCTD,
XUMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U COKpali€HHas),
MOJb, MOJSIpHasE Macca, MOJSPHBIMN  00BEM, YIIEpPOJIHBIA  CKEJET,
(GyHKIIMOHANBHASA TPYyINIa, pagudKail, HU30MEpHUs, H30MEpbl, TOMOJOTHYECKUM
pAl, TOMOJIOTH, YTJIEBOJOPOABI, KHCIOPOI M a30TCOAEPKAIIME COEAUHECHUS,

MOHOMCDP, IMOJUMEP, CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJISAPHLBIC COCI[I/IHGHI/IH);
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TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUsI opraHnyeckux Bemects A. M. bytneposa,
3aKOH COXPAaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH; MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAlM€e B OCHOBE ITOHMMAaHHS
MNPUYUHHOCTA M CHCTEMHOCTH XHUMHUYECKHX SIBJICHHUM, (DAKTOIOTHYECKUE
CBEJICHHSI O CBOMCTBax, COCTaBe, MOJYYEHHUH U OE€30MaCHOM HCIOJIb30BAHUU
BAKHEUIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKON NESITEIHHOCTH
YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTePHbIC MPU3HAKU TOHSITUH,
YCTAHABIIMBAaTh HMX B3aHUMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATUS
MIPY OMMCAHUM COCTaBa, CTPOCHUS U MIPEBPAILLICHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMUPOBAHHOCTh YMEHUMN HCIOIB30BaTh XUMHUECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMysl OpraHMYECKMX BEHIECTB M YPAaBHEHUN XUMUUYECKUX pEaKIIHil,
M3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJISI WILTFOCTPALUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUHN yCTAHABIUBAThH MPUHATIEKHOCTh U3yUCHHBIX
OpPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne CoequHEeHU (yrJIeBOAOPOAbl, KUCIOPOJ U a30TCOJEpKaIIre
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COCJAMHEHHUS), AaBaThb UM Ha3BaHUS IO
cucremarnueckod HoMmenknatype (IUPAC), a Takxke nIpuUBOAUTH TPUBHAIbHBIC
Ha3BaHMs OT/EJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUICH, alleTUJIEH,
ATUJICHTJIMKOIb, TIIUIEPHUH, (PeHON, (GopManbIeru, aleTalbIerul, MypaBbruHas
KUCJIOTa, YKCYCHasi KHCJIOTA, OJIEMHOBAas KHUCJIOTa, CTEApUHOBAs KHUCIIOTA,
IIII0K03a, GPYKTO3a, Kpaxmai, HeJIi0JI03a, TIUI1H);

c(hOpMUPOBAHHOCTh YMEHHSI ONPENENATh BUIbl XUMHUYECKON CBS3U B
OpraHUYECKUX COCNUHEHUAX (OMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MOJOKEHUS TEOPUHU CTPOCHUS
oprannueckux BemiectTB A. M. BytinepoBa s OOBSACHEHUS 3aBUCHUMOCTH
CBOWMCTB BEIIECTB OT HX COCTaBa M CTPOCHHS; 3aKOH COXPAHEHUSI MAacChl
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI  XapaKTepH30BaThb COCTaB, CTPOEHUE,
(duznyecKkre U XMMHUYECKUE CBOMCTBA TUMHUYHBIX MPEACTaBUTENEH Pa3IUUYHbIX
KJIACCOB OpPraHWYECKHX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMUJICH, alleTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, 6€H301, METAHO, 3TAHOJ, YTUIECHTIIUKOJIb,
TIIUIEPUH, (PEHO, alleTalbJAeTH ], MypaBbUHAsl U YKCYCHasl KUCIOTBI, TJIFOKO3a,
KpaxMall,  [eJUII0JI03a,  aMUHOYKCYCHas  KHUCIOTa),  HUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUNA C UCTIONB30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hopMUPOBAHHOCTD YMEHUS XapaKTEepU30BaTh HUCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbsi (HE(Th, MNPUPOAHBIA Ta3, Yroljib), CIOCOOBI HX
nepepadOoTKU U MPAKTUYECKOE TPUMEHEHUE TTPOIYKTOB NEPepadbOTKU;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
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peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM IPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BIJIAJIETh CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIECTB
U XUMUYECKUX  sBIeHMM  (HaOMIoJeHUEe, U3MEPEHUe, HKCIEPHUMEHT,
MOJICTUPOBAHUE), HUCMOJIb30BaTh CUCTEMHbICE XHUMHUYECKHE 3HAHUS IS
MPUHATHS PEUICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C
BEILIECTBAMHU U UX IPUMECHEHUEM;

chOpMUPOBAHHOCTh ~ YMEHHH  CcOOJOAaTh  TIpaBWia  MOJIb30BaHUS
XUMUYECKON TOCy/oM U J1TabopaTOpHBIM O0OpYyJOBaHMEM, a TaKKe MpaBuia
oOpallleHHsl C BEIeCTBAaMU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJTHEHUIO
1a00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (MpEBpaIllEHUs] OPraHMYEeCKUX BEIIECTB IMpPU HArpeBaHUH,
MOJy4YeHHE OTUJIEHA M W3YyUYEHHE €ro CBOWMCTB, KAYECTBEHHBIC pPEaKIINU
OpraHUYECKUX BEIECTB, JCHATypalus OCEJIKOB IMPU HArpeBaHUU, IIBETHHIC
peakiuu OeIKOB) B COOTBETCTBUU C IMPaBUIaMU TEXHUKU O€30MACHOCTH MpHU
oOpallleHUH C BelIeCTBaMH U JIA0OpAaTOPHBIM O0OpPYJIOBAaHHEM, MPEIACTABIATH
pe3ynbTaThl XMMHUYECKOrO0 JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuuid u (¢GOpMYyJIUPOBATH BBIBOJALI HA OCHOBE ATHUX
pEe3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIU3UPOBATH XUMHUUYECKYIO
nHpOpMaIINIO, MOJIYyYaeMyl0 U3 pPa3HbIX HCTOYHHMKOB (CpPEICTBa MAacCOBOM
undopmaruu, UHTEepHET U IpyTrux);

c(hOpMUPOBAHHOCTh ~YMEHHMH  COONIOJaTh MpaBWIa  AKOJOTHYECKU
1e7IecCO00pa3HOTO TMOBEACHUSI B OBITY U TPYJOBOM JEATENBHOCTH B LEIAX
COXpPAHEHHSI CBOETO 3/I0POBbSI M OKPY:KaIOIel MPUPOJHON Cpejbl, OCO3HABATH
OMAacCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MbI OMPENCIEHHBIX OPraHUYECKUX
BellleCTB, MoHMUMas cMbich nokazarens [1JIK, moscHaTh Ha mpuMepax crocoObI
YMEHBIIICHUSI U TPEJOTBPALIEHUS] MX BPEAHOTO BO3JCHCTBUS HA OpPraHU3M
YeJI0BEKa;

JUTs1 00YYaIOIINXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HaHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHUS BELIECTB U
XUMUYECKUX SIBIICHUH;

JUISL CIENbIX W CHA0OBHASIIMX OOYyYaloIIMXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYIO cucTteMy oOo3HaueHnuit JI. bpailinsg ans 3anucu
XUMUAYECKUX (GOPMYIIL.

11 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUsS Kypca «OOIiass ¥ HeopraHuyeckas
XHUMUSD OTPAKAKOT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUM: O XHMHYECKOHW COCTaBJISIONICH
€CTECTBECHHO-HAYYHON KAPTHHBI MHUpPa, POJU XHUMUHU B, JTIO3HAHMH SIBJICHUI



npuponbl, B (OPMUPOBAHUM MBIIUJIEHUS U KYJbTYpPhl JIMYHOCTH, €&
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM ISl pEIICHUs MPAKTUYECKUX
3a/lad ¥ SKOJOTMYeCKHU OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY 370pPOBBIO U
MPUPOHOM CPELE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHUM, KOTOpas  BKJIIOYACT:
OCHOBOTOJIATraIOIINE MOHATHUS (XUMUUYECKUN 3JIEMEHT, aToM, u30Toi, s-, p-, d-
ANEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCICHHS, XUMHYECKas
CBsI3b (KOBaJI€HTHAs, UOHHAs, METAJUIMYECKasi, BOJIOPOIHAS), KPUCTATUITMYECKas
pELIETKA, TUIIBI XUMUYECKHUX PEAKLHMI, PACTBOP, SJIEKTPOJIMTHL, HEAIEKTPOIIUTHI,
AJEKTPOJIUTUYECKAS JTHUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakinu, XUMHUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (TEOpHst
AJEKTPOJUTUYECKON Aucconunanuu, nepuoanueckuii 3axkon . . Menneneesa,
3aKOH COXpPAaHEHUsI MACChl BEHIECTB, 3aKOH COXPAHEHHS W NPEBpAILLCHUS
AHEPIUM MPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK
XUMHHM, MUPOBO33PCHUECKHE 3HAHWS, JIKAIM€ B OCHOBE ITOHMMAaHHS
MNPUYUHHOCTA M CHUCTEMHOCTH XHUMHUYECKHX SIBJICHHM, (DAKTOIOTHYECKUE
CBEJICHHSI O CBOMCTBax, COCTaBe, MOJYYEHHUH U O€30MaCHOM HCIOJIb30BAHUU
BAKHEUIINX HEOPTaHUYECKUX BEIHIECTB B OBITY M MPAKTUYECKOU NIESITEIHHOCTH
YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTepHbIC MPU3HAKU TOHSITUH,
YCTAHABIIMBATh HMX B3aUMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHUS
MPY OMKMCAHUHM HEOPTAHUYECKUX BEIIECTB U UX NMIPEBPAILLCHU;

c(hOpMUPOBAHHOCTh YMEHUMN HCIOIB30BaTh XUMHUECKYIO CUMBOJIUKY JJIs
coctaBieHus (opMysa BEIIECTB W YpPaBHEHUN XUMHUUYECKUX PEaKIIUH,
cucremarnueckytro HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/IEJIbHBIX HEOPTaHWYECKUX BeleCTB (yrapHbId ra3, yrieKuciblid ra3, aMMuax,
rani€Hasi U3BeCTh, HETaIIEHAs! U3BECTh, MUTHhEBAs COJla, MTUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUM OMNpEAENsITh BaJEHTHOCTh U CTENEHb
OKHCJICHUS XMMHYECKUX AJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTaBa, BHUJ
XUMUYECKON CBSI3M (KOBaJ€HTHAs, MOHHAs, METaJUIMYECKasi, BOJIOPOJIHAs) B
COCMHEHUAX, THUIl KPUCTAUIMYECKOW PEMETKM KOHKPETHOrO BEIIECTBA
(aTomHas1, MOJIEKYJIIpHAsl, MOHHAs, METAJJIMYECKAs ), XapaKTep CPebl B BOJIHBIX
pacTBOpax HEOPTrAHUYECKUX COCUHEHUN;

c(OpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEUIECTB IO HX COCTaBy K OMNpPENEIEHHOMY Kiaccy/TpyIie
COCIMHEHUH (TPOCThIE€ BELIECTBA — METaUIbl M HEMETaulbl, OKCHIbI,

OCHOBAHMSI, KUCJIOThI, aM(OTEPHbIE THIPOKCUIBI, COJIN);

c(OpPMHPOBAHHOCTh YMEHUI PaCKpPbIBaTh CMBICI NEPUOJIUYECKOTO 3aKOHA
JI. W. Menngeneesa u  JIEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOUIYIO,
OOBSCHUTEIBHYIO U TPOTHOCTHYECKYIO (PYHKLINU;

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX »3jeMeHTOB 1—4 mnepuonoB Ilepuoanmueckoil cucTteMbl
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xumuueckux snementoB JI. . MenneneeBa, ucnonb3ys NOHSATUA «S-, p-, d-
ANEKTPOHHBIE  OpOUTAIW»,  «IHEPreTUUYECKHE  YPOBHU»,  OOBACHSITH
3aKOHOMEPHOCTHM M3MEHEHUSI CBOHCTB XHUMHUYECKUX OJJIEMEHTOB M HUX
COeIMHEHUN Mo mepuojaam U rpynmnam llepuoandeckoit CUCTEMbI XUMUYECKUX
aneMeHTOB [l. 1. MeHpaeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU3oBaTh (OMUCHIBATh) OOIIUE
XUMUYECKUE CBONCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE M€HETUUECKOM CBSI3U MEXAY HEOPTaHUYECKUMU
BEILIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIUU 10
pPa3IMYHBIM MPU3HAKAM (YUCITY M COCTABY PEarupyrolyux BEUIECTB, TETNIOBOMY
ety peakiuu, U3BMEHEHUIO CTETIEHEN OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTHU
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIIUM Pa3TUUHBIX
TUTIOB, TMOJHBIE M COKpAIEHHBIC YpPAaBHEHUSI peaKIUid HOHHOTO OOMEHa,
YUYUTBIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKIINU UAYT /10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUMHU, MOATBEPKAAIOIINE
KA4eCTBEHHBI COCTaB PA3JIUYHBIX HEOPTaHUYECKUX BEIIECTB, PacMO3HABATh
ONBITHBIM ~ TYyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEJCTBOM COCTABIICHHS 3JIEKTPOHHOTO
OaaHca 3TUX peaKIInii;

c(hOpMUPOBAHHOCTh ~ YMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTHU
XUMUYECKOM peakluuu OT pPa3auyHbIX (AKTOPOB; XapakTep CMEIICHHS
XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHEIIIHETO BO3IEUCTBUS (MPUHIIUIT
Jle larenbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHUE MPOLIECCHI,
JIeXKalue B OCHOBE MPOMBIILICHHOTO MOJTYUYEeHHSI CEPHOU KHUCIIOThI, aMMHaKa, a
Takke cPOpMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYyYHBIX MPUHIIMNAX U
AKOJIOTMYECKUX MPOoOIeMaxX XUMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIUUCICHUS C UCIOIb30BaHUEM
MOHSATHS «MACCOBasi J0JI BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIICHUHN ra30B
IMpU XUMHUYECKUX PEAKIUSIX, MAacChl BellecTBA WJIM O00BbEMA Ta3oB IO
M3BECTHOMY KOJIMYECTBY BELIECTBa, Macce WIH O0bEMY OAHOTO U3
YY4aCTBYIOIIMX B PEaKIMHU BEIIECTB, TEIJIOBOro 3(d@ekra peakiuun Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChl BENIECTB, MPEBPAIIEHUSI K COXPAHEHUS DHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHUH  CcOOJOAaTh  TIpaBWia  MOJIb30BaHUS
XUMUYECKON TOoCy/IoM U J1TabopaTOpHBIM O0OpYyJOBaHHMEM, a TaKKe MpaBuia
oOpallieHusl C BeleCTBaMU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOTHEHUIO
1a00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IIJIAHUPOBATH U BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (pa3fioKeHue MepoKCHIa BOIOPOia B MPUCYTCTBUU KaTaIn3aTopa,
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ONpPEAEIECHUE CpPEAbl PACTBOPOB BEIIECTB C IOMOIIBID YHUBEPCAIBHOIO
WHJIMKATOpa, BIMSHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOUH
peakiuu, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBbIE pEakIMu Ha Ccyibdart-,
KapOoOHAaT- W  XJIOPUJ-aHUOHBI, HA  KAaTHUOH AaMMOHHUS,  pEIICHUE
AKCIEPUMEHTANbHBIX 3a7ad 1o temaM «Metamibe»y u «Hemeramney) B
COOTBETCTBHM C TpaBWJIAMH TEXHUKH O€30MaCHOCTH MpH OOpalleHUHu C
BEIIECTBAMU U JA0OpATOPHBIM O0OpPYJOBAaHHUEM, MPEACTABIATh PE3YIbTAThI
XUMUYECKOT0 JKCIEpPUMEHTa B (hopMe 3alucHu YpaBHEHUN COOTBETCTBYIOUIUX
peakiuii u GopMyIUpPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIU3UPOBATH XUMHUUYECKYIO
nHpOpMaIINIO, MOJIYyYaeMyl0 U3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, UHTepHeT u apyrux);

c(hOpMUPOBAHHOCTh ~YMEHHMH  COONIOJIaTh MpaBWIa  AKOJOTHYECKU
1e71ecCO00pa3HOTO TMOBEACHUSI B OBITY U TPYJOBOM JEATENHHOCTH B LEIAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYkKAIOUIEH MPUPOJHON CPEIbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA JKHUBBIE OPTraHU3Mbl OIPEICIEHHBIX BENIECTB,
noHuMas cmbicn nokazatenss [IJIK, mosicHATh Ha mpuMepax CHOCOOBI
YMEHBIICHUS U NPEJOTBPAILCHUS HMX BPEAHOrO BO3ACHCTBUSA HA OPraHU3M
YEJIOBEKA,;

JUTs1 00YYaIOIINXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HaAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHUS BELIECTB U
XUMHYECKUX SIBIICHUU;

JUISL CIENbIX W CHAOOBHASIIMX OOYyYaroIIMXCs: YMEHHE HCMOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailinsg ans 3anucu
XUMHUYECKHUX dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo 4acos
Ne HanmeHoBaHMe pa3iesioB U K I DJIeKTPOHHBIE (HH(PPOBHIE)
n/m | TeM NPOrpaMMbl Bcero OHTPOTLHLIE PaKTHuecKne o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasnea 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOil XUMHH
[Ipeamet oprannveckoi http:/school- . 4
xumuH. Teopust CTPOCHHS collection.edu.ru/collection/chemistry
1.1 ' . 3 OHJIAMH. IIKOJIa-IIM. P
OpPraHMYECKUX COEAUHEHUN A.
M. bytneposa
Hroro no pazneny 3
Paznen 2. YriaeBogopoabl
http://school-
21 IIpenenpHbIE YIIEBOIOPOABI b collection.edu.ru/collection/chemistry
’ — aJIKaHBI OHJTAWH.IITKOJIA-IIITM. P
Henpenensrbie http://school- . A
29 YTJIEBOJOPOJIBT: ANKEHBI 6 1 collection.edu.ru/collection/chemistry
. . b v
aJIKaJuCHBI, aJIKUHBI OHIAH{H. IIKOA-1IM. P
http://school-
23 Apomarnyeckue ) collection.edu.ru/collection/chemistry
' YIJIEBOAOPOABI OHJIAMH.IIKOTIA-LIIM. P
[TpupogHbIE HCTOYHUKHU http://school- . A
24 YIJIEBOJIOPOTIOB 1 HX 3 1 collection.edu.ru/collection/chemistry
' HepepaboTka OHJIANH.IIKOJa-IIIM.
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

Hroro no paszneny 13

Pa3znen 3. Kucjiopoaconep:xanue oprannieckue coeIuHeHNs!

http://school-
3] Crinprer. Dexon 3 collection.edu.ru/collection/chemistry
' ' OHJIAMH. IKOJIa-1{ITM. p()
http://school-
39 Anwsaerunsl. KapboHoBbie 7 1 collection.edu.ru/collection/chemistry
' KUCHOTHL. CII0KHBIE H(HUPHI OHJIAHH. IIKOJIA-IIIM. P
http://school-
33 VraeBoast 3 1 collection.edu.ru/collection/chemistry
’ OHJTAWH.IITKOJIA-IIITM. P
Hroro no pazneny 13
Pa3znen 4. A3oTcoaepskamye opraHudecKue coeTMHeHus
AMUHBI. AMUHOKHUCIIOTEL. htt ://S.C hool- ) .
4.1 Bexu 3 collection.edu.ru/collection/chemistry
OHJIAWH.IITKOJIA-IIITM.pd
Hroro no pazneny 3
Paszpneu S. BoicOokoMOJIeKY IS pHbIE COeAUHEHNUS
http://school-
IImactmaccsl. Kayayku. AHD-//SCHO0 ) .
5.1 BosokHa Iy 2 collection.edu.ru/collection/chemistry
OHJIAWH.IITKOJIA-IIITM.pd
Hroro no pasneny 2

http://school-
OBUIEE KOJIMYECTBO YACOB 34 2 ) collection.edu.ru/collection/chemistry

1O ITPOT'PAMME OHJTAWH.IITKOJIA-IIITM. P
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

11 KJIACC

KoaunuyecTBO 4acoB

N Haumenopanue K JuiekTpoHHbBIE (UG POBbIE)
n/u | pa3ienos u Tem Beero Oﬁl—lTpO.}ILHbIe HpﬁaRanecm/le o a3ol:3aTe.m,H::e leJc .

NpPOrpaMMbl PpaooThl padoThI p pecyp
Pa3znen 1. TeopeTnueckne 0CHOBbI XUMHU

CrpoeHue aTOMOB.

[Tepuonnueckuii

3aKOH U

Tepromueckas http://school-

1.1 p 3 collection.edu.ru/collection/chemistry
cucreMa .

OHJIAMH. IIKOJIa-IIIM. P
XUMHUYECKUX
anemeHToB /1. W.
Menpeneesa
CrpoeHue BemiecTsa. http://school-

1.2 Mmuoroob6pasue 4 collection.edu.ru/collection/chemistry
BEIIECTB OHJIAMH. IIKOJIa-IIIM. P
XUMIIECKHe http://school-

1.3 6 1 collection.edu.ru/collection/chemistry
peakiumn "

OHJIAMH. IIKOJIA-IIM. pd
Hroro no pazneny 13
Pasnen 2. Heopranuyeckasi Xumust
http://school-
2.1 Meranibl 6 1 collection.edu.ru/collection/chemistry
OHJIAMH. IIKOJIA-IIM. P
http://school-
2.2 Hewmetamsl 9 1 collection.edu.ru/collection/chemistry
OHJIAMH. IIKOJIA-IIM. P
2.3 CBs3b 2 http://school-
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HEOPraHUYEeCKHUX U
OpraHUYECKUX
BELIECTB

collection.edu.ru/collection/chemistry
OHJIAIH.ITKOJIA-TIITM. P

http://school-

Hroro no pasneny 17 collection.edu.ru/collection/chemistry
OHJIAWH.IITKOJIA-IIITM.pd

Pa3znen 3. Xumus v :Ku3Hb
http://school-

3.1 XUMUs U )KU3Hb 4 collection.edu.ru/collection/chemistry

OHJIAWH.IITKOJIA-IIITM.pd

Hroro no pasneny 4
http://school-

OBIIEE KOJIMYECTBO 34 collection.edu.ru/collection/chemistry

YACOB I10 ITPOTPAMME OHJTAWH.IITKOJIA-IIITM. P
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosanuyecTBo yacoB
Ne i/m Tema ypoka DJIeKTPOHHBIE N (ppoBbIE
Bcero KonTpoJsbHble IIpakTHYeckue 06PA30BATETBLHBIE PECYPCh
padoThI padoThI

IIpeamer opranndeckoi
XUMUH, €
BO3HMKHOBEHHUE, PA3BUTHE
U 3HAYCHHE

Teopus crpoeHus
OpPraHUYECKUX
coequHeHnt A. M.
bytneposa, €€ OCHOBHBIE
10JIOXKEHHUS

[Ipencrasnenue o
KJIacCU(UKALUU
OpPTaHMYECKUX BEIIECTB.
HomeHnkiatypa
(cucremaTuyeckas) u
TpPUBHAIILHBIC Ha3BaHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U
CTpPOEHHUE,
TOMOJIOTUYECKUH PSI

MeTtaH u 3TaH —
MPOCTEUILINE
MPEJICTABUTENM AJTKAHOB

AJKEHBI: cOCTaB U
CTPOEHUE, CBOMCTBA

13




OTUJEH U IPONUIEH —
IIPOCTENILINE
IIPE/ICTAaBUTENH AJIKEHOB

[IpakTuyeckas pabora Ne
1. «Ilonyuenue stunena u
H3y4YEHHUE Er0 CBOMCTB)

Ankanuensl. byraauen-1,3
u MetuiOyTaaueH-1,3.
ITonyuenue
CUHTETUYECKOTO KayuyKa
U PE3UHBI

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH PS.
AneTtuieH — npocTermumi
MPEACTABUTEND AJIKHHOB

11

Brrunciienus o
YPABHEHUIO XUMUYECKON
peakuuun

12

ApeHsbl: 6€H301 U TOTYOII.
TOKCHYHOCTH apEHOB

13

I'eneTnueckas CBA3b
YIJIEBOAOPOOB,
MPUHAJICKALINX K
pa3IMYHBIM KJIACCAM

14

IIpupoaHbIE HICTOYHUKHU
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

MOy THBIE HEe(PTIHBIE
ras3bl, HeQTh ¥ MPOAYKTHI

13




e€ mepepaboTKn

15

IIpupoaHbIE HICTOYHUKHU
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

MOy THbIE HEe(PTIHBIE
rasbl, He)Th ¥ MIPOAYKTHI
e¢ nmepepaboTKH

16

Konrponsnas padora no
paszaeny «YTriaeBogopoIb»

17

[IpenenbHbie
OJIHOATOMHBIE CITUPTHI:
METaHOJI X 3TAHOJI.
Bonxopoanas cBs3b

18

MHOroaToOMHBIE CITUPTHI:
STUJICHIJIMKOJIb U
TIIMUEPUH

19

@DeHOo: CTpOoEHUE
MOJIEKYJIbI, PU3UUECKUE U
XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

20

AJLIETUIBL:
dbopmanbaerua u
areTanpaerug. Aueron

21

OAHOOCHOBHBIE
npeenbHble KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAS U
YKCYCHast

22

[IpakTuyeckas pabora Ne
2. «CpoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»

13




23

CreapuHoOBas U 0JICMHOBAs
KHCJIOTBI, KaK
IIPEICTaBUTENHN BBICIIUX
KapOOHOBBIX KUCJIOT

24

Mpur1a Kak COJIU BBICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIllee NeliCTBHE

25

CroxHble 3(upbI Kak
MIPOU3BOJIHBIE KAPOOHOBBIX
KHUCJIOT. ['mapomnus
CJIO’KHBIX 3(hupoB

26

XKupsl: rugponns,
NPUMEHEHHE,
Ouosiornueckas poJb
KHPOB

27

VYrieBodsl: COCTaB,
KJIacCU UKL
Baxwueiiiine
MIPEICTAaBUTENH: TIIFOK03a,
bpykKTO3a, caxaposa

28

Kpaxman u nemnmronos3a kak
MIPUPOIHBIE MOJTUMEPHI

29

Konrponsnas padora no
pazneny
«Kucnopoaconepxarue
OpraHUYECKHE
COEIMHEHUSI»

30

AMMWHBI: METHJIAMHH U
AHUJINH

31

AMUHOKHUCIIOTEI KaK

13




amQoTepHbIe
OpraHUYECKUe
COCIUHECHMS, UX
OHOJIOTHYECKOE 3HAUCHHE.
Ilenrtuanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMUS

33

OCHOBHBIE TTOHSITHSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COEIUHEHUIN

34

OCHOBHBIC METOJIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHuit. IlmactMaccel,
Kay4yyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHA
KOH(HUTyparysi aTOMOB

Ilepuonnueckuit 3akoH u Ilepuoanueckas
cHCTeMa XUMHYECKHX 3aemMeHToB /. H.
Meneneesa, ux CBsi3b C COBPEMEHHOU
TEOPUEH CTPOCHUSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB
XUMHUYECKHNX BJIEMEHTOB U UX COSIMHEHHUH I10
rpyIIaM U nepuojam. 3HauyeHue
MEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOoB [[.J. MeHaeneeBa B
pa3BUTHU HAYKH

CrpoeHue BeniecTBa. XUMUYECKasi CBA3b, €€
BUJIbI; MEXAaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoHas cBs3b

BasieHTHOCTB. DNEeKTPOOTPULIATETEHOCTD.
CreneHb okucicHus. BemlecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOIOUIHBIE PACTBOPBI.
MaccoBas J10Jis BEIIECTBA B PACTBOPE

Knaccudukanus 1 HOMEHKIIATypa
HEOPraHWYECKUX coeMHeHui. [ eneTnueckas

13




CBs3b HCOPraHNYCCKUX BCUICCTB, PA3JIMYHBIX
KJ1aCCOB

Knaccudukanus XuMHUeCKuX peakiuui B
HEOPraHUYECKOU U OPraHU4YECKON XUMUHU.
3aKOH COXpaHEHMS MAcChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTuMble peakium.
XHUMHYECKOE PABHOBECUE

10

[IpakTuyeckas pabora Ne 1. «Bnusiaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN

11

Onexrponurnueckas aquccouuanus. [lonsatue
0 BogopoaHoM nokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX ¥ HEOPraHMYECKUX BEIIECTB

12

OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [Tonsitie 00 3nmekTponnze
pacIIaBoB U PACTBOPOB COJIEH

13

Konrtponsnas pabota no pazaeny
«Teopernuyecknue OCHOBBI XMMHH»

14

Meraubl, ux nosioxenue B [lepuoanueckoit
CHUCTEME XUMHUYECKUX 31eMeHTOB /J[. 1.
MemeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01MEe PU3NIECKUE CBOWCTBA
METaJUIOB

15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUH s
HaIpsDKEHUN METaJUIOB

16

XUMHUYECKUE CBOUCTBA BAKHEUIIINX METAJJIOB
(HaTpuii, KAJIM, KAJIbLIWI, MATHUH,

13




QTIOMUHUN) U UX COSTMHEHUHN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COCTUHECHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTUHECHUN

19

[Tpaktuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIbHBIX 334a4 110 TEME
«Meramibny"

20

HeMeTaHHLI, HUX ITOJIOKCHUC B
[Teproanueckoit cucTeMe XUMUYECKUX
snemeHToB JI. Y. MenaeneeBa 1 0COOCHHOCTH
CTPOEHHUSI ATOMOB

21

DU3NYECKUE CBOKCTBA HEMETAILIOB.
AnoTponus HEMETAIOB (Ha IpUMEpE
KHCIIOpoJia, cephl, hocdopa u yriepoaa)

22

XUMHYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
COCIMHEHUN

23

XuMHUUecKre CBOMCTBa a30Ta, pochopa u ux
COCIMHEHUN

24

XHUMHYECKUE CBOMCTBA YIIIEPOAa, KPEMHHUS U
HUX COCIUHEHUN

25

IIpuMeHeHNEe Ba)KHENIINX HEMETAJUIOB U UX
COCIMHEHUN

26

O0001enne ¥ CUCTEMATH3AIMS 3SHAHUH 110
TeMme «HemeTamne»y. Berauciaenus mo
YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUUYECKUE PACUETEI

27

[IpakTudeckas padora Ne 3. «Permenune
JKCIIEPUMEHTAJIBHBIX 3374 110 TEME

14




"HemeTtasmiel'"»

Konrponsnas padora no temam «MeTauiby

28 1
u «Hemerasuiby

29 Heopranuueckue 1 OpraHn4ecKre KUCIOTHI. 1
Heoprannueckue 1 OpraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPraHUYECKUe U

30 opraHudeckue coeuHeHus. ['enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECCTB
Posnb xumum B obecrieueHNH SKOJIOTHIECKOH,

31 JHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEAULIMHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MIPUHLUIIAX IIPOMBIIICHHOIO MTOJIyYeHUS 1
BAKHEHILNX BELIECTB

33 Ye0BEK B MUPE BELIECTB M MATEPHAIIOB 1

34 XHUMHUS U 310POBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME

14




MNPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHON

INPOI'PAMMUBI

10 KVIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl
cpeaHero o0uero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHN4eCKON XUMHUHU

1.1

CdhopmupoBaHHOCTH TMPEACTABICHUN O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHOHAYYHOW KapTHHBI
MUpa, POJIM XUMHH B MMO3HAHUH SBJICHUI MPUPOJIBI, B JOPMUPOBAHUU MBIIIICHHS ¥ KYJIBTYPbI TMYHOCTH,
e (pyHKIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHHUs] MPAKTHUYECKHUX 3a/1a4 U DKOJIOTUYCCKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpefie

1.2

Bnagenue cucreMoil XMMMUYECKHX 3HaHUHM, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIOIINE MTOHATHS (MOJIEKyIa,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD, CTEIICHb OKUCIICHUS, XMMUYECKas CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBI 00BEM, YITIEPOAHBIM CKeneT, (PyHKIMOHANbHAs TPYMNIa, paguKall, U30MEpHs, H30MEpHI,
TOMOJIOTUYECKUM Psifi, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOACPIKALIUE COCAUHEHUS,
OMOJIOTMYECKH aKTHBHbIEC BEIIECTBa (YIJIEBOJIBL, KUPBI, OCIKH), MOHOMED, MOJTUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUM U 3aKOHBI (TEOpUS XMMHUYECKOI'O CTPOEHUS OpPraHMYECKHX
BemiecTB A.M. ByTiiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH, (PAKTOIOTMYECKHE CBEICHHS
O CBOWCTBaX, COCTaBe, MOJIYYCHWH M OE30MACHOM HCIIOJIB30BAaHUM BAXKHEHIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEUIECTB B OBITY M MPAKTHYECKON JEATEIbHOCTH YEJIOBEKa

1.3

ChopmupoBaHHOCT, yMEHHM BBIABIATh XapaKTepHbIC MPHU3HAKA TMOHSATHHA, YCTaHABIWBATH UX
B3aMMOCBS3b, HCHOJIb30BATh COOTBETCTBYIOLIME MOHSATUA MPU ONUCAHMM COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPTraHUYECKUX COCTUHEHUN

1.4

c(hOpPMHUPOBAHHOCTh YMEHUI HCIIOH30BATh XUMUUYECKYIO CUMBOJIMKY JIJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOW) POPMYIT OPraHUIECKUX BEIIECTB U YPABHEHHH XUMHUECKUX
peaKuurii, U3roTaBJIMBaTh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MIUTIOCTPALIMU UX XUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOEHHUS

1.5

CchopMupoBaHHOCTh YMEHUH YCTaHABIMBATh MPUHAMICKHOCTh M3yUYEHHBIX OPTaHUYECKHUX BELIECTB IO
UX COCTaBy M CTPOEHHUIO K ONpEAEIEHHOMY KJaccy (Ipynne) COeAMHEHUH (YIiaeBOIOpOAbl, KUCIOPOI U




a30TCOJEpKAIINE COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHS), JaBaTb KM Ha3BaHMs 110
cucremarnyeckoit HomeHkiarype (IUPAC)

1.5

ChopMuUpOBaHHOCTb YMEHHS ONPEACTATh BHJbl XUMHYECKOW CBSI3M B OPraHUYECKHX COCIMHEHUSX
(oauHapHBIE U KpaTHBIE)

1.6

CchopMuUpOBaHHOCTh YMEHHUSI NPUMEHSTDH: MOJOKEHHUS TEOPHHM CTPOCHUS OPraHMYECKHUX BemecTB A.M.
BytnepoBa s OOBSACHEHHsS 3aBUCMMOCTH CBOMCTB BEIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH
COXpaHEHUsI MacChl BELIECTB

VYranesomoponsl.  Kucimopoacopepxkamue U a30TCOAEp)KALME  OPraHUYECKHE  COSAMHEHHS.
BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS

2.1

CdhopmupoBaHHOCT, YMEHUW MPUBOAWTH TPUBHAIBHBIC HA3BaHUS OTICIBHBIX OPTAaHMYECKUX BEIIECTB
(3TUJIeH, TPOMWIICH, AaleTH/IeH, STWICHIJIMKONb, TIUIEepUH, (QeHod, (opManbieruy], aneTaibIerHl,
MypaBbUHas KHUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIJIOTA, CTEApUHOBAas KHUCIOTA, TIJIOKO3a,
bpyKTO3a, KpaxMaJ, eJUTFJI03a, TITUIIH )

2.2

CdhopmupoBaHHOCTH YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHEe U XMMHYECKHE CBONCTBA
TUMHWYHBIX TPEJCTABUTEICH PA3JIMYHBIX KJIAaCCOB OPraHMYECKUX BEIIECTB (METaH, S5TaH, ATHIICH,
MPOMUJICH, aneTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ, JTAHOJ, TUJICHTIUKOIb,
TIMIEeprH, (EeHON, aleTaabJeTHa, MypaBbUHAs M YKCYCHAas KHUCIOTBHI, TJIFOKO3a, KpaxMmal, MeJUTIJI03a,
aMUHOYKCYCHasi KUCJIOTa)

23

CchopMupOBaHHOCTh ~ YMEHHMsI ~ WIUTIOCTPHPOBATh ~ I€HETUYECKYIO  CBS3b  MEXIY  TUIUYHBIMU
MIPEACTABUTEISIMU  PA3JIMYHBIX KJIACCOB OPraHUYECKHUX BEILIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX
XMMUYECKHX PEakIfil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (HOpMYIT

24

CchopMupoBaHHOCTh YMEHHS XapaKT€PU30BaTh UCTOUHUKHU YTIEBOAOPOIHOTO CHIPbs (HE(PTH, MPUPOIHBIN
ras, yrojib), CiocoObl X NepepaboTKH U MPAKTHUECKOE MPUMEHEHHE TPOIYKTOB NepepabOTKH

XUMUS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCT, YMEHUH BIaJeTh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJAX HAYYHOT'O MMO3HAHUS,
UCIOJIb3YEMBIX B XMMHUHU TPH U3YYCHUU BEIIECTB U XUMHUYECKHX SIBICHUN (HAONIOJeHUE, M3MEpEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE), UCIIOJIB30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS JJI MPUHATHUS pEeLICHUN
B KOHKPETHBIX KU3HEHHBIX CUTYaALHsIX, CB3aHHBIX C BEIECTBAMHU U UX IPUMEHEHUEM

3.2

CchopMupoBaHHOCTh YMEHUI COOMIOIATh PaBUiIa TOJIH30BAHUS XUMHUECKON MOCYION U JIaOOPaTOPHBIM
000pYJOBaHUEM, a TaKXKe NpaBWiIa OOpAIICHUs] C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUHUSIMH IO




BBITITOJIHCHHU IO na60paT0pHI>1x XUMHNUYCCKHX OIIBITOB

3.3

CchopMupoBaHHOCTh yYMEHHUIl IUIAHUPOBATh W BBINOJIHATH XUMHYECKUH SKCIEPUMEHT (TpEeBpaIICHUs
OpraHUYECKUX BEILECTB IPU HATPEBAHWM, IIOJYyYECHHUE DTUIICHA U U3YYEHHE €T0 CBOMCTB, KAYECTBEHHBIC
peakluy OpraHM4eCKUX BEIIECTB, JE€HATypalus OEIKOB IPU HarpeBaHUM, L[BETHbIE pPEaKLIUU OEIKOB) B
COOTBETCTBUH C INpaBUJIAMH TEXHUKH O€30MacCHOCTU MpH OOpalleHHH C BEUIECTBAMHU U JIAOOPATOPHBIM
000pYyIOBaHUEM; TMPEICTABIATh PE3yJIbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (popMe 3amicH ypaBHEHHUN
COOTBETCTBYIOIIMX PeaKkuil 1 HOpMYyIUPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB

3.4

CchopMupoBaHHOCTh YMEHHH NPOBOAUTH BBIUMCIEHUS MO XUMHYECKUM YpaBHEHHUSAM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEaKIUH MO MU3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOT'O M3 MCXOJIHBIX BEUIECTB MU MPOAYKTOB PEAKIINN)

3.5

CchopMupoBaHHOCTh YMEHHI KPUTHUECKH aHATU3UPOBATh XUMHUYECKYI0 MHPOPMALHUIO, MOTYyYaeMyIo U3
pa3HBIX HCTOYHHUKOB (cpecTBa MaccoBoi MH(opMaluu, ceTb IHTepHET U Apyrue)

3.6

CdhopmupoBaHHOCTH YMEHUH COOMIONATH MTPABHIIA SKOJOTHYECKH IEIeCO00Pa3HOr0 TIOBEICHUS B OBITY U
TPYJIOBOU JEATETHLHOCTH B IENSAX COXPAHEHHsI CBOETO 370POBbSl U OKPYKAMOIICH MPUPOTHOU CPEIbI,
OCO3HABaTh OMACHOCTh BO3JICHCTBUS HAa JKUBBIE OPraHU3MBI OMPEIEIEHHBIX OPraHUYECKUX BEIIECTB,
noHnMasi cmbica mokazatens [1JIK (mpenenbHO AOMyCTHMOW KOHIIEHTpAIMHK), TIOSCHATH HA TpUMEpax
CrIocOObI YMEHBIICHHSI M TPEIOTBPAIIEHUS] X BPEIHOTO BO3ACHCTBHSI HA OPTaHM3M YeJIOBEKa

11 KVIACC

Kon nposepsiemoro

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHO 00pa30BaTeJIbHON MPOrpaMMbl

pe3yjabTara cpeaHero o0uero 00pa3oBaHus
1 Teopernyeckre OCHOBBI XUMHUH

Brnanenue cucreMoil XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOMOJIAraloue NOHATUS (XUMUYECKUN

AIIEMEHT, aToOM, DJIEKTPOHHAs 00OJOYKa aToMa, S-, p-, d-dJEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYJIa,

BaJICHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTh, CTENEHb OKUCICHUS, XMMHYECKasl CBsI3b, MOJIb, MOJIIpHAs Macca,

1.1 MOJSIpHBI ~ 00BEM, KpHCTAUIMYECKass PpeIMIETKa, THUMbl XUMHYECKUX peakuuid  (OKHCIUTENbHO-

BOCCTAHOBHTENBHBIC, 9K30- M JHIOTEPMUYECKHE, PEAKIMH HOHHOTO OOMEHA), PacTBOpP, DICKTPOIHUTHI,
HEAJIEKTPOJIUTHI, 3IEKTPOIUTUYECKAST JUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOU
peakliy, XUMHUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (T€OpUs HSJIEKTPOJUTHYECKOW JIMCCOLMALINH,




[lepnoguueckuii 3akoH .M. MenneneeBa, 3aKOH COXpPaHEHHUsSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
SI3BIK XUMHH, (DAKTOIIOTHYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, MOTYYCHUU U OE30MIaCHOM HCIOIh30BAHUU
BXHEHUIITNX HEOPTaHMUYECKUX BEIISCTB B OBITY U MPAKTUICCKOHN IESTEILHOCTH YEIIOBEKA

1.2

CchopMupOBaHHOCTh YMEHHUI BBISBIATH XapaKTEpHbIE MPU3HAKM W B3aUMOCBS3b W3YYEHHBIX IOHSITHH,
IIPUMEHATH COOTBETCTBYIOLUE ITOHATHUS IIPU ONMCAHUMU CTPOEHUS U CBOMCTB HEOPIAaHMYECKUX BEILECTB U
UX MPEBPALICHUH; BBIABIIATH B3aUMOCBA3b XUMUYECKUX 3HAHUN C OHATUSAMHU U IIPEACTABICHUAMU IPYTUX
€CTECTBEHHOHAYYHbIX IIPEIMETOB

1.3

Brnanenne OCHOBHBIMH METOJAMHU HAayYHOTO TO3HAHUS BEIIECTB U XUMHUYECKUX SBICHHN (HaOItoJeHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE)

1.4

CchopMupoBaHHOCTh YMEHHI ONpPEIeNsTh BAJICHTHOCTh M CTEIEHb OKHCICHHS XUMHUYECKUX 3JEMEHTOB B
COEIMHEHMAX Pa3JIMYHOIO COCTaBa, BHJ XMUMHUYECKOM CBS3M (KOBaJEHTHAs, WOHHAs, MeETaJlJIMYecKas,
BOJOPOJHAs) B COEAVHEHMSAX, TUI KPUCTAUNIMYECKOW PpEMETKH KOHKPETHOrO BeElIeCTBa (aToMHas,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKAs])

1.5

ChopMupOBaHHOCTh YMEHHMH ONpPEAEIATh XapakTep Cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKHUX
COE€IUHEHUN

1.6

CdhopMupoBaHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XUMUUECKUE PEAKLIUU IO PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyoluxX BEILIECTB, TEIJIOBOMY AY(PQEKTY pEaKlUuu, U3MEHEHHUIO CTEIEHEH OKUCIIEHUS
3JIEMEHTOB, 0OpAaTUMOCTH PEaKLIMH, YYACTHIO KaTaJu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHUI COCTABJIATh YPaBHEHUSI PEAKIUN PA3TUYHBIX THIIOB, IIOJIHBIE U COKpAIEHHBIE
ypaBHEHHs PeaKIMi HOHHOT'O OOMEHA, YYUTHIBAsI YCIOBHSI, IPY KOTOPBIX 3TH PEAKLIUHU YT 0 KOHIA

1.8

CdhopmupoBaHHOCT, YMEHUH MPOBOAWTH PEAKIIMH, MOATBEPKIAIOIINE KAaYeCTBEHHBIN COCTaB Pa3UYHBIX
HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOpax
HEOPraHWYECKUX BEIECTB

1.9

ChopMupOBaHHOCTh YMEHHH pAacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUi
MIOCPEJICTBOM COCTABJICHUSI 3JICKTPOHHOT0 OaJlaHCa ITHX peakLuil

1.10

ChopMupOBaHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEaKkIUH OT Pa3IHUHBIX
¢bakTopoB

1.11

CdhopmupoBaHHOCTH YMEHHIA OOBSCHATH XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeiicTeus (mpuHiun Jle [llaTennbe)




OOu1ast 1 HeOpraHUYecKasi XUMHS

2.1

CdhopmupoBaHHOCT, yMEHUH packpbiBaTh cMbich llepuoamueckoro 3akona J[.M. MengeneeBa wu
JIEMOHCTPHPOBATH €T0 CUCTEMATU3UPYIOINIY0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DyHKIIUN

2.2

CchopMupoBaHHOCTh YMEHUHN XapaKTEPH30BATh SJIEKTPOHHOE CTPOSHHE ATOMOB XUMHUECKUX HJIEMEHTOB 1—
4 nepuoaoB I[lepuonuueckoi cucteMbl XuMudeckux 3eMeHToB [ .M. MenneneeBa, UCIONIb3Ysl HOHITHS «S-
, D-, d-DIEKTPOHHbIE OPOHUTAIN», «IHEPreTHUECKUE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMMUYECKUX HIEMEHTOB U MX COCIMHEHHMH IO IepuoaaM W rpymnmnaMm Ilepuonnuyeckon cucTemsl
XUMHYECKHuX 3neMeHToB J[.M. MeHaeneeBa
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ChopmupoBaHHOCT,  yMEHMI  XapaKTepu3oBaTh  (OMHCHIBATH) OOIMME XWMHYECKHE CBOWCTBa
HEOPraHUYECKHX BEIIECTB PA3MYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHHUE T'€HETHUYECKOW CBS3HU
MEXKy HEOPTaHMYECKUMU BEIIECTBAMH C MOMOIIBIO YPaBHEHUN COOTBETCTBYIOMIMX XUMUYECKUX PEAKIIUN

2.4

CchopMupoBaHHOCTh YMEHHUH yCTAaHABINBATH MPUHAJIEKHOCTh HEOPTAHWYECKHUX BEIIECTB 110 UX COCTaBY K
onpeneNéHHOMY Kjaccy (TpyMIe) COeIMHEHUH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCHJIBI,
OCHOBAHUSs1, KUCJIOTHI, aM(OTEPHBIE THAPOKCHUIbI, COIIH)

2.5

CchopMupoBaHHOCTh YMEHUH HCHOIB30BATh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJICHUS (POpPMYII BEILIECTB
U YpaBHEHMH XMMMUYECKHUX peakuuil, cuctemarnueckyro HoMmeHknatypy (IUPAC) u TpuBuanbHble
Ha3BaHMsI OTACJIbHBIX HEOPraHMUYECKHUX BEIIECTB (yrapHblii TIa3, YIVIEKHCIBIM ra3, aMMHak, raméHas
U3BECTb, HETAIIEHAS] U3BECTh, IMTHEBAsI COAA, IUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCT,  yMEHMI  XapaKTepu3oBaTh (OMHCHIBATH) OOIMEe XMMHYECKHE CBOWCTBa
HEOPraHUYECKHX BEIIECTB PA3MYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHHUE T'€HETHUYECKOW CBS3HU
MEXJy HEOPTaHMUECKUMU BEIECTBAMHU C MOMOIIbIO YPAaBHEHUN COOTBETCTBYIOMIMX XUMUYECKUX PEAKIIUN

2.7

ChopMupOBaHHOCTh YMEHHH IUIAHUPOBATh M BBIOMHATH XWMHYECKHUH SKCIEPUMEHT (pa3jioKeHue
MEPOKCH/Ia BOJOPO/IA B MPUCYTCTBUU KAaTalIM3aToOpa, ONPEIEIEHUE CPeabl PACTBOPOB BEILECTB C TIOMOIIBIO
YHHUBEPCAJIBHOTO HMHIUKATOPA, BIMSHUE pPa3UYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOH peakiuH,
peaKIy HOHHOTO OOMEHa, KaUeCTBEHHbBIE PEeaKu Ha Ccylb(haT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUSI, pellICHHE SKCIICPUMEHTAIBHBIX 33aa4 1o TeMaM «Metamnsl» 1 «Hemeranabsl») B COOTBETCTBUU C
NpaBUJIaMHU TEXHUKU O€30MacHOCTH MpHU OOpAIleHUH C BEHIECTBAMH U J1a0OpaTOpHBIM 000pY/IOBAHUEM;
NPEJCTABIATh PE3yIbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOIIMX
peaxiyii 1 GOpMyIHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTATOB

2.8

ChopMupOBaHHOCTh YMEHHI COOJIIOAATH MPaBUJIa MOJIb30BAHUS XMMUYECKOH MOCYI0M M J1ab0paTOPHBIM




OGOpy,Z[OBaHI/IeM, a TaKXC IpaBHIa O6paH_I€HI/ISI C BCIICCTBAMH B COOTBCTCTBUH C HUHCTPYKOUAMU 110
BBIITOJIHCHHUIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB

2.9

ChopMupOBaHHOCTh yMEHUH  XapaKTepU30BaTh XUMHUYECKHE IMPOIECCHl, JIeXKallMue B OCHOBE
MPOMBIIIJICHHOTO TIOJTYYEHHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke chOPMUPOBAHHOCTD MPEICTaBICHUI 00
OOIIMX HAYYHBIX MPUHLIMIAX M SKOJIOTHYECKHUX MPOoOIIeMax XMMUYECKOTO IPOU3BOJICTBA

XUMUS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH MPEACTABICHUN 0 XUMUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOW KapTHHBI MUPA,
pONM XMMHU B TO3HAHWUU SIBICHUH TPUPOJIBI, B (POPMHPOBAHUM MBIIUICHUS W KYJIBTYPhl JIMYHOCTHU, €€
(YHKIIMOHATFHOW TPaMOTHOCTH, HEOOXOAMMOMN I PEIICHUS MPAKTUYECKUX 3a]a4 M SKOJIOTHYECKH
000CHOBAHHOT'O0 OTHOILIEHUSI K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpefie

3.2

ChopMupoBaHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATH XMMUYECKYI0 MH(POPMALHUIO, TOIyYaeMyro H3
pa3HbIX UCTOYHHUKOB (CPEACTBA MACCOBOM KOMMYHMKAIMH, ceTh IHTEpHET U 1pyrue)

3.3

CdhopmupoBaHHOCTH YMEHHI COOJIIOIATh MPABHIIA YKOJIOTHUYECKHU IE1ecO00pa3HOro MOBEACHUS B OBITY H
TPYJIOBOU AESITEILHOCTH B LEJSIX COXPAHEHHSI CBOETO 37J0POBBS M OKPYIKAIOIIEH MPUPOTHON CPEIIbI

3.4

Oco3HaBaTh OMACHOCTb BO3IECHCTBUS Ha XKUBBIE OPraHU3MbI ONPEACIEHHBIX BEILIECTB, IOHUMas CMBbICI
nokazarens [1JIK, moscHaTh Ha mpuMepax crnocoObl YMEHBIIEHUS W TPEIOTBpAILEHUS UX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa

3.5

CchopMupoBaHHOCTh YMEHHUH NPOBOJUTH BBIUMCICHUS C HCIOJIB30BAHUEM TIOHATHS «MAaccoBasi OIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHUN I'a30B MPHU XMMHUYECKHX PEAKLUAX, MACChl BEIIECTBA HIIU
00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYaCTBYIOIIUX B
peakiMy BEIIECTB, TEIUIOBOro 3(QeKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEILIECTB,
[IPEBPALICHNS M COXPAHEHUS SHEPIUU

INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KAHUA

10 KVIACC

Kon

IIpoBepsieMblil YJIEMEHT COAePKAHUS

TeopeTnueckre OCHOBbI OPraHN4eCKOM XUMHUU




1.1

[IpenmeT opraHndecKor XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHHE B MOJYYEHUH HOBBIX BEILECTB U MAaTEPUAIIOB.
Teopus ctpoenus opranndeckux coenquuenuid A.M. bytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMYyNIBl OpraHMYECKHX BEMECTB. [ omonorus, wu3oMepus. XWMHUYECKas CBSI3b B OPTaHHMUYECKUX
COCIMHEHMIX — OJMHAPHBIC U KpaTHbBIE CBsI3H. [IpencraBienne o kiaccudukayy OpraHnaeckKix BENIeCTB

1.3

Homenknatypa opraHn4ecKkux COeIUHEHHH (CUcTeMaTn4ecKasi) U TPUBUAJIbHBIE HA3BAHMS BaXXHEUIINX IpeICTaBUTENIEH
KJIACCOB OPraHUYECKUX BEILECTB

YTII1eBO10pOBI

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKH psii. MeTaH M 3TaH — MPOCTEHIINE MPEACTaBUTENH aJIKaHOB: (pru3nyeckue
U XMMHUYECKUE CBOMCTBA (PEAKIMK 3aMEILEHUS U TOPEHNUs ), HAXOKIEHHUE B IPUPOJE, NOJYyUEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsiA. DTWIEH M NPONWIEH — NMPOCTEHIINE NPEICTaBUTENIN AJKEHOB!
¢usnyeckue MW XUMHYECKHE CBOWCTBAa (peakiUM TUAPUPOBAHMS, TaJIOTCHUPOBAHUS, THIPATAIMH, OKUCICHUS U
IIOJIMMEPU3ALMH ), TOJYUYEHUE U IPUMEHEHHE

23

Ankamuensl: Oyraawen-1,3 u werunOyramueH-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE CBOWCTBA (peakuus
nonumepusanun). [lomydyenre CHHTETHUECKOTO KaydyKa U PEe3HHbI
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AJKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHHMS, TOMOJOTMYECKUH psil. ALIETHIIEH — MPOCTEHIINI MPEACTaBUTENh AJIKUHOB:
COCTaB, CTPOCHHE, (PU3MUECKHUE U XMMHUYECKHE CBOMCTBa (PEeaKkUWU THAPUPOBAHMSA, TaJOT€HUPOBAHMS, T'MIpATaIUH,
TOpPEHMSI), TOJYUYEHUE U IPUMEHEHHE

2.5

Apensl. beH3on: coctaB, cTpoeHne, (GU3HMUECKHe U XUMHUYECKHUE CBOMCTBA (PEaKkiMu TaJOTEHUPOBAHUS U HUTPOBAHUS),
MOJy4YeHHe M TOpuUMeHeHHue. Tonyos: cocTaB, CTpOCHHE, (u3nyecKkMe U XUMHYECKHE CBOMCTBA (peakimuu
raJIOTeHUPOBAHUS U HUTPOBAHMS), TOJYyYEHHE U TNpPUMEHEHHE. TOKCHYHOCTb apeHOB. |'eHeThueckas CBSI3b MEXKAY
YTJIEBOJOPOAAMH, IPUHAJICKAIIMMH K PA3JIMYHBIM KJIacCaM

2.6

[TpupoaHbIle HCTOUHUKHU YTIIeBOIOPOIOB. [IpuponHblii a3 u nomyTHble HedTsaHbIe ra3sl. HeTh 1 e€ mpoucxoxaeHue.
CrniocoOb1  mepepaboTki He(TH: TEperoHka, KPeKUHr (TePMHUYECKHH, KaTalIuTHUecKuil), mnuponu3. I[IpoayKTbl
nepepadoTKu HeTH, X IPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBII yroiib ¥ MPOAYKTHI €0 nepepaboTKH

Kucnopocoaepsxkaime opraHu4eckue COeAMHEHUS

3.1

[IpenenbHble OTHOATOMHBIE COUPTHL. METaHON M 3TaHOI: CTPOCHHE, (U3NUYECKUE U XUMHUYECKHUE CBOWCTBA (PEakIMu C
aKTUBHBIMM METAJUIAMM, TaJIOI€HOBOJOPOAAMH, TOPEHHUE), NpUMEHEHHE. BoaoponHble CBS3M MEXIY MOJIEKYJaMHu
CIUpTOB. JleficTBHuE METaHOIa U 3TaHOJIAa HA OPraHU3M 4esloBeKa. MHOroaToMHbI€ CIMPTHI. DTHJICHIJIMKOIb U TIMLEPUH:
cTpoeHue, (pU3NYecKne U XMMUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO MIEJIOYHBIMU METAJIJIAMU, KaUeCTBEHHAs! PEaKIus




Ha MHOI'OATOMHBIC CHI/IpTBI). I[eﬁCTBHe Ha OpraHu3M 4CJIOBCKA. HpI/IMeHeHI/Ie TIAOCPHHA U OTUJICHTJIMKOJIA

3.2

@DeHOJI: CTPOCHUE MOJIEKYJIBI, (hu3ndYecKre U Xumuueckue cBoiictBa. TokcuunocTh deHona. IlpumeHenue gpenona

3.3

Anpreruasl M KeToHbl. DOpManbAETHIl, aleTaIbICTUA: CTPOeHHE, (U3NYECKHEe W XMMUYECKHE CBOWMCTBA (peakIuu
OKHCJIEHUSI ¥ BOCCTAHOBJICHHUS], KAUECTBEHHBIE PEAKIIMN), TOTYUEHHE U TPUMEHEHNE

3.4

OnHOOCHOBHBIE TpeaeNibHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHasi M YKCYCHasi KHCIOTBI: CTpOeHHE, (U3NYECKUEe U
XMMHYECKHE CBOMCTBa (CBOMCTBa, oOIIMe Ui Kiacca KUCIIOT, peakius STepu(UKAIMK), TOITyYeHUE U NPHUMEHEHHE.
CreapuHOBasi M OJEMHOBAs KHUCIOTHI KaK IPEICTaBUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. MbUIa KaK COJM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOLIee JIeiCTBUE

3.5

Crnoxable 3pUpHl Kak MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. ['maponm3 cioxsbiXx 3¢upos. XKupsl. ['maponus >xupos.
IIpumeHeHue xupoB. buosornueckast posb KUPOB

3.6

VYrneBoabl: cocTaB, KiacCu(UKAIKS yTIeBOIOB (MOHO-, TU- U MOJHCAaxXapubl). [ TF0K03a — MpOCTEHIINN MOHOCAXAPH/I;
OCOOCHHOCTH CTPOCHHS MOJIEKYIbI, (PU3MUECKHe U XUMUYECKUE CBOMCTBa (B3aumosaelictBue ¢ ruapokcugom menu(Il),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcujia cepedpa(l), BocctanoBneHe, OpOKEHHE TITFOKO3bI), HAX0XKICHUE B TIPUPO/IE,
MpUMeHeHne, Ouosorudeckas poyib. PotocuHte3. DpykTo3a Kak HM30Mep TIIOKO3bl. Kpaxman © Imemtroiio3a Kak
pupoHbIe noauMepsl. CTpoeHHE KpaxMalia U HeJuTo103bl. DU3ndecKkrue U XMMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOIIu3,
KaueCTBEHHAsl peaklus ¢ HOJAOM)

A30TcoeprKalliie OpraHuyecKre COeTMHEHNUs

4.1

AMUHOKHCIIOTHI KaKk aM(oTepHble OpraHuyeckie coequHeHus. PU3ndeckue U XMMUYECKUEe CBOMCTBA aMHUHOKHUCIIOT (Ha
puMepe rauiuHa). buosornueckoe 3HaueHue aMMHOKHUCIOT. IlenTuabt

4.2

benku kak mpUpOJHBIE BHICOKOMOJIEKYISIpHBIE coelnHeHHs. [lepBUuHasi, BTOpUYHAS U TPETHYHAsl CTPYKTypa OEJIKOB.
XUMHUYECKUE CBOMCTBA OCNIKOB: THAPOIIN3, IEHATYPAIlHs], KAUSCTBEHHBIE PEAKLIMU Ha OEIIKU

BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS

5.1

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb
MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJsipHas macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUN —
MOJIMMEPU3ALUS U ITOJIMKOH ICHCALIMS
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DKCIepUMEHTAJIbHBIE METOJbl M3Y4YCHHs BEIIECTB M UX NPEBPALICHUN: O3HAKOMIIEHHE C 00pa3laMHu MPHUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKoB. [losydeHre CHHTETUYECKOro KayuyyKa U pe3HHbI




11 KVIACC

Kon IIpoBepsieMblil JJIEMEHT COePKAHUS
1 TeopeTnueckrne OCHOBbI XUMUU
XUMUYECKUH 3NIeMeHT. ATOM. Sapo atoma, U30TOIBL. DIEKTPOHHAs 000JI0YKa. DHEPreTUYeCKHe YPOBHH, IMOJAYPOBHH.
1.1 ATOMHBIE OpOHTANH, S-, p-, d-37eMeHThl. OCOOEHHOCTHU pacHpeesieHHsI 3JEKTPOHOB IO OPOUTANISIM B aTOMaX 3JIEMEHTOB
NEPBbIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS] KOH(UTYpALIUsl aTOMOB
Ileproanueckuii 3akoH u Ilepuognueckas cuctema xumuueckux ainemeHToB .M. Menzaeneesa. CBsi3b IEPUOANUECKOTIO
12 3akoHa U Ilepuonnueckoil cuctemsl XUMUYECKUX dieMeHTOB J[.M. MenneneeBa ¢ COBPEMEHHOU TEOpUEH CTPOCHUS
' aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMs CBOMCTB XMMHYECKHUX 3JEMEHTOB M OOpa3yeMbIX HUMH IPOCTBIX MU CIOXKHBIX
BELIECTB 10 TPYNIAM U IepUoAaM. 3HAUEHUE MEPUOINYECKOr0 3aKOHA B Pa3BUTHUN HAYKH
CrpoeHue BemecTBa. XUMHUYECKasl CBSA3b. BHUIbl XMMHUECKOH CBS3M (KOBaJEHTHAs HEMOJSAPHAs W MOJSpHas, MOHHa,
1.3 MeTajundeckast). loHbI: KaTHOHBI M aHHOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON XUMHUYECKOH CBsI3U (OOMEHHBIN U
JIOHOPHO-aKIENTOpHbIN). BogopoiHas cBsi3b
1.4 BanenTHOCTb. DnekTpooTpuiaTeabHOCTh. CTENEHb OKUCIIEHUS
BemectBa MOJEKYJIIpHOTO W HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa BewlecTBa. THIIBI
1.5 KPUCTAIJIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEIECTB OT THUIA KpUCTAUIMUECKON pemérku. llonarue o
JMCIEpPCHBIX cucTeMax. MICTHHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas 104151 BEIIECTBA B paCTBOpE
1.6 Knaccudukanus Heopraunyeckux coeauneHnii. HoMmenknarypa HeopraHMyecKix BEIIecTB
1.7 Xumuueckass peakuus. Kiaccupukanuss XUMHUECKUX pEakiMii B HEOPraHWYECKOH M OpraHMYecKOoW XHMMHHU. 3aKOH
COXPAHEHHUsI MACChl BEIECTB, 3aKOH COXPAHEHUs U IPEBPALLEHNUS SHEPTUH TPH XUMUUECKUX PEAKIMIX
1.8 CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT Pa3InYHbIX (haKTOPOB
19 OOpatuMble peakuuu. XUMHUYECKOoe paBHOBecue. DakTOphl, BIUSIONIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHSI.
[Tpuniun Jle Hlarense
1.10 OnekrponuTtuyeckas auccoruanus. CuibHble W cradble AneKTpoiauThl. Cpena BOAHBIX PAacTBOPOB BEILIECTB: KHCTAs,
HeHWTpaibHas, IenovHas. Peakium noHHOro oOMeHa
1.11 OKHCJIUTETbHO-BOCCTAHOBUTEJIbHBIEC PEAKIIUU
2 Heopranunueckas xumust
2.1 Hemeramnbl. Ilosnoxenne HemertawioB B llepmoanueckor cucreme xumuueckux sieMeHtoB JIL.M. MenpeneeBa u




0COOEHHOCTH CTPOCHHS aTOMOB. DPU3NUECKHE CBOWCTBA HEMETAJUIOB. AJUTOTPOIHS HEMETAIIIOB (Ha MpUMeEpe KUCIOPOa,
cepsl, pocdopa u yrieposa)

XUMHUYECKHE CBOWCTBA BaKHEHIIMX HEMETaUIOB (rajloTeHOB, Cephl, a3oTa, ¢ocdopa, yriaepona M KpeMHHUS) U UX

2.2 COCIMHEHHN (OKCHJIOB, KHCIIOPOJCOACPKAIIUX KHUCJIOT, BOJOPOJHBIX coeluHeHui). [IpumMeHeHune BakHEMIINUX
HEMETAJUIOB U UX COCTMHEHUM
Mertamnel. [lonoxxenue meranios B [lepuoauueckoii cucteme xumuueckux snemenToB [[.M. Menneneea. OcobeHHOCTH
2.3 CTPOCHHS IIEKTPOHHBIX 000JI04eK aTomMoB MeTaioB. OOmme (usmueckue cpoiicTBa MeTaioB. CIUTaBbl METaJUIOB.
DNEKTPOXUMHUUYECKHUN Psii HAIPSDKEHUH METAJITIOB
24 XUMHUYECKHUE CBOMCTBA BaXKHEMIIMX META/UIOB (HATpHUM, Kajduil, KajdblUd, MarHuii, aJllOMUHUMN, IIUHK, XpOM, XKEJe30,
] Mesib) M uX coenuHeHnd. O0mue cnocoObl nonydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U TEXHHKE
2.5 ['eHeTHUeCcKas CBsI3b HEOPTrAaHUYECKUX BEUIECTB, MPUHAJICKAIIMX K Pa3JIMYHbIM KJIaccaM
3 XUMUS ¥ )KU3Hb
31 Ponp xumum B oOecreueHUM SKOJIOTHYECKOW, SHEPreTUYeCKOW W THINEeBON O€30MacHOCTH, Pa3BUTHH METUIMHBL
) [TonsiTHe 0 HAYYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX PEeAKIU
[IpencraBnenust 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MONyYEHUs BOXHEHIINX BEMIeCTB. YEIOBEK B MHUpE
3.2 BEIIECTB M MaTEpPUANIOB: BAXXKHEHIIME CTPOUTEIBHBIE MaTEpUalibl, KOHCTPYKLHMOHHBIE MATEpHalbl, KPAaCKH, CTEKIIO,
KepaMuKa, MaTepyabl sl DJIEKTPOHUKHN, HAHOMATEPUAIIBI, OPraHUYeCKIEe U MUHEPAIbHBIC YI00peHUs
33 XuMusi W 3I0pOBbE UEJOBEKa: IpaBWja HCIOIb30BAHMS JIEKAPCTBEHHBIX IMpENnapaToB, IpaBuja O€30MacCHOro

MCIOJIb30BAHUS MPENapaToB OBITOBOM XMMHUU B IIOBCEIHEBHON KU3HH




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
o Ta6puensu O.C., OctpoymoB W.I'., CnankoB C.A.Xumus.l0 kiacc.

bazoBeiii  ypoBeHb: — M: AxkmuonepHoe o0miectBo  «lM3marenbCcTBO
«IIpocseuienuey.
o Ta6puensu O.C., OctpoymoB W.I'., CnankoB C.A.Xumus.ll «kiacc.
bazoBeiii  ypoBeHb: — M: AkmuonepHoe o0miectBo  «M3marenbcTBO
«IIpocseienuey.

METOANYECKHUE MATEPHUAJIbBI 1J1d YUUTEJIA

1.CtangapTsl BTOporo nokosieHus: [IpuMepHbie mporpaMmsbl 1o mpeaMeram
Xumus 10. : «Beptukans Jpoda», 2014.

2. T'abpuensu O.C. IIporpamma kypca xumuu aiis 10 —11 kiaccos
00111e00pa30BaTENbHBIX YUPEKICHUN — 4-€ U3/l., CTepeoTHn. — M.:
«poda»,2017.

3. lNabpuensa O.C.,bepeskun [1.H., Ymakos A.A., Maiioposa I'.B. u np.
KontponsHbie U mpoBepouHbie padoThl 1o xumuu 10 ki1acc Kk ydeOHUKY
INabpuensna O.C. bazossiii ypoBenb, ®I'OC —M: «JIpoda»,2015

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET

1. http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE
OKCIIEPUMEHTHI: XUMHUSL.

2. Konnekrus Poccuiickoro o61ieo0pa3zoBaTeIbHOT0 TopTajia
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JIEKTPOHHBIN YUEOHHUK
3. http://chemworld.narod.ru Caiit « BuptyanbHas XumMu4ecKas IIKOJIa»

4. http://maratakm.narod.ru Caiit «Mup xumun»

5. http://chemistry.narod.ru  XuMuK.py: caiitT o xumun
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