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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEero oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDenepanuu», TpeOoBaHUN K pe3ybTaTaMm
OCBOCHHMS (efepalnbHOil  00pa30oBaTEIbHOM MNPOrpaMMbl CPEIHET0 OOIIEero
obpazoBanust  (DPOII  COQO), npencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBarenbHOM crangapte COO, ¢ yuérom Konuenumu
mpernojaBanus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpa3oBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHs
Bocriutanusi B Poccuiickoii ®@enepauuu Ha unepuon a0 2025 ropay
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MpOTrpaMMBbI M0 XUMHUU, K OMPEICTICHUIO
oOmelt crpaterun OOy4YeHMs, BOCHHUTAHUS W Pa3BUTHS  00yYarOUIUXCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMHU
00111€00pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
o0pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAlOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX ILIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KYJbTYpbl YEJIOBEKA, a TAKXKE HKOJOTUYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3JI0POBbIO U MIPUPOJHON cpefie. Peanuzyercs xuMruueckoe oOpa3zoBaHue
oOyyaroluxcsi Ha YypOBHE CpeJHEero oO0miero o0pa3oBaHusi CpPeJCTBaMU
yueOHOTO TmpeameTa «XUMHUSA», COJICpPXKAHUE U TOCTPOCHHE KOTOPOTO
OTPE/ICNICHbl B MPOTPaMMe MO XUMHUHU C YUETOM CHelu(PUKU HAYKU XUMUH, €€
3HAQ4YEHUS B MO3HAHUM MPUPOILI U B MATEPUATILHOM KU3HU OOIIIECTBA, a TAKKE C
y4€TOM OOIMX 1eJie W TPUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpa3oBaHusi B Poccuiickoii
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B
COBPEMCHHOM IMBWIM3allMM, B CO3JJaHMM HOBOW 0a3bl MaTepUaIbHOMN
KyabTypbl. OHa BHOCUT CBOM BKJIaag B (OPMHUPOBAHWE palMOHATBHOTO
HAy4YHOTO MBIIUIIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEJCTaBIEHUs 00



OKPYXaloIlleM MHpE KaK O €IUHCTBE MPUPOJAbI M YEJIOBEKa, KOTOPOE
dopMupyeTcss B XHMHUHM Ha OCHOBE IMOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEUCTBYSI C JPYTMMHM €CTECTBEHHBIMU HayKaMU, XHUMHS
CTajla HEOThEMJIEMOM YacThIO MHUPOBOW KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYyJla U MU3HMU KaXaoro wieHa obmiectBa. CoBpeMeHHasi XUMHUS
KaK HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOW, MHUIIEBOM, SKOJOITMYECKOW O€30MacHOCTU U
OXpaHbI 310POBbSI.

B cootBeTcTBUM C OOmMIMMH TEISIMH U MPUHIUIIAMUA CPEIHEro OOIIEero
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi
YPOBEHb M3y4YEHHUS) OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJTOTOBKY o0yyarommxcs, HEOOXOIUMYIO UM I BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKHU3Hb COLUYMA,
OPOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEIOCPEICTBEHHO C XUMHUEH.

CocTrapisOmUMHA  TIpeAMeTa «XUMHsD» SBISIOTCS 0a30Bble KypChl —
«Oprannueckast xumus» U «OOIIasi U HEOpraHUYECKas: XUMHSD, OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAHUM MO0 HEOPTAaHUYECKON XUMUU (C BKJIIOYCHHEM 3HAHHM U3 00IIei
XUMUH) U opraHnudeckoi xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUH TIPU
M3YYEHUU TIpeAMeTa O0eCcrneYruBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Oprannueckas xumus» u «OO0mas u
HEOpraHuveckas Xumus» cHOpMHpOBaHA B MPOTpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K H3YyYCHHUI0 Y4eOHOro maTepuaia U oOyCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEAEIEHHBIX
TEOPETUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHUN, a TaKXK€ Ha YPOBHE CTEPEOXUMUYECKUX U DIECKTPOHHBIX
NpeacTaBlieHuid O cTpoeHuu BemiecTB. CBeneHuss 00 HM3y4aeMmblxX B Kypce
BELIECTBAaX JAalOTCd B pPa3BUTUM — OT YIVIEBOJAOPOJIOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIWHEHUN. B Kypce opranmdeckol Xumuu
MOJIy4yaloT pa3BUTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBaHMsl TEPBOHAYAIBHBIE TMPEACTABICHUS O XWMHUYECKOW CBSI3H,



KJIacCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XUMUYECKON PEaKIINu.

[log HOBBIM yriOM 3peHUss B TpeaMmere «XUMHs» 0a30BOT0 YpOBHS
paccMaTpuBaeTCs H3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpPETUYECKUI Matepuall U (PAKTOJOTHUUECKHUE CBEACHUSA O BEIIeCTBAX U
XUMUYECKOHN peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0IIasi 1 HeopraHudeckas
XUMUSD» 00YyYarolUMCcs TMPEeIO0CTaBIsAETCS BO3MOMXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOUIETEOPETUYECKUX U  METOJ0JOTHYECKUX
MO3UIUH, TIIyOKe MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMM 3TOro 3aKoHa —
oT 00o00MIIaroEel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O BaXKHEHIIMX BEIIECTBaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAX M MPUMEHEHUH, & TAKKE O XUMUUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B kKypcax 10 u 11
KJIACCOB 3JIEMEHTAMM COJACP)KAHUS, HMCIOUIMMU KYJIbTYPOJOTHUECKUNA U
MIPUKIIAIHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U
XUMUU C JPYTUMHU HayKaMH, DPacKpbhIBalOT €€ poJib B IO3HABATEJIbHOU U
IPAKTUYECKOMN JEATEIHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K IpollecCy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPHUIIOKCHHIM
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX IMpoOJieMaxX, CBA3aHHBIX C XUMUEH, KPUTHUUYECKHU
OCMBICTTUBATh HWH(MOPMAIIMI0O U TMPUMEHATh €€ IS TOMNOJHEHUS 3HAHWM,
pElIEHUs] HMHTEJUIEKTYIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B menom coxepkanue yueOHOTO mpeaMera «XUMHsS) JaHHOTO YPOBHS
M3y4YeHHS  OpPUEHTUPOBAaHO  HaA  (OpMUpPOBAHHE Yy  OOy4YaroOUIUXCs
MUPOBO33PEHYECKON OCHOBBI JIJI1 MOHUMaHU (PUIOCOPCKUX HIIEH, TAaKUX KakK:
MaTepuagbHOE€ E€IMHCTBO HEOPraHMYECKOr0 M  OPraHhyYecKoro  Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB X COCTABOM U CTPOCHUEM, ITO3HABAEMOCTD
MPUPOJIHBIX SBJICHUN MyTEM DKCIEPUMEHTA U PEIICHUS] TPOTUBOPEUUN MEXKITY
HOBBIMU (PaKTaMU U TEOPETUUECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMUU
B pELIEHUWH DSKOJOTMYECKUX MpolJeM, a Takke MpodsieM cOepexeHus
SHEPreTUYECKUX PECYpCOB, ChIPbsi, CO3JaHUSI HOBBIX TEXHOJOTUA H
MaTepUalioB.

B nnane pemenus 3amad  BOCIHMTAaHUS, Pa3BUTHS W COLMANIM3AIUU
00y4Jaromuxcsl MPUHATHIE MPOrPaMMOM MO XUMHUM TOAXOJbI K OIMpPEICICHUI0
colepKaHUsi W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUH, HMEIOMIMX 0a30BOE 3HAYCHHUE JIJIS
Pa3IUYHBIX BHUJOB JACSATEIBHOCTU: PEIIEHUsS NpoOseM, TOWCKa, aHaliu3a |
00paboTkn  WHQOpMAIMK, HEOOXOAMMBIX JJISI MPUOOPETEHUs  OIbITa



MPAKTUYECKOM M HCCIE0BATEIbCKON JIEATEIIbHOCTH, 3aHUMAIOIIEH BaXHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XUMHU Kak Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs, TaK W Ha YPOBHE cpefaHero ooOiiero oOpa3oBaHMs, MPHU
ONPENICIICHUHN COAEPKATEIHHON XapaKTePUCTUKHU IIeJIe W3yUeHHs MpeaMeTra
HalpaBJICHUEM TEPBOCTEIICHHOM 3HAYMMOCTH TPAAUIMOHHO MPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKM KaKk OOJacCTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTHUUYECKOW JEATETLHOCTH YeNOBEKa M Kak OJHOro W3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOW TOYKU 3PEHHUSI TaKOU
MOAXOJ K OMNPEACICHUIO Ielel H3ydeHus MpeaMeTra SBISETCS BIIOJIHE
OTPaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHS TJIaBHBIMU LEISIMUA U3Y4YEHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (opMUpPOBAHHE CHUCTEMbl XHMHUYECKMX 3HAHUN KakK BaKHEHIIeH
COCTaBJIAIONIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPa, B OCHOBE
KOTOPOM JIeKAT KJIIOUEBBIC MOHATHSA, (yHIaMEHTaJIbHBIE 3aKOHBI H
TEOPUU XHMHUHU, OCBOCHHUE S3blKa HAyKHW, YCBOECHHWE W TIOHUMAaHHE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHHUS;

e (opMUpOBaHME U pa3BUTUE TMPEJCTABICHUN O HAYYHBIX METO/ax
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
NpUOOpPETeHUs] yYMEHUW OPHEHTHPOBATHCA B MHPE BEIIECTB U
XUMUYECKUX SIBIICHHUM, UMEIOIIMX MECTO B MPUPOAE, B MPAKTUUECKOU U
MMOBCEIHEBHOM JKH3HM;

e pa3BUTHE YMEHHMM U  CIOCOOOB  JEATEJIIBHOCTH, CBS3aHHBIX C
HAOMIOICHHEM U OOBSACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
COOJIFOICHUEM TIpaBIIT 0€30MacHOTO OOPAIICHHS C BEIIECTBAMHU.

Hapsny c¢ »Tum, coaepkaTenbHas XapaKTepUCTHKA Ieled W 3anad
M3YyUYCHHS TMpeaMeTa B MporpaMMe Mo XMMUU YTOYHEHAa U CKOPPEKTHUPOBaHA B
COOTBETCTBUM C HOBBIMH TNPUOPUTETAMU B CHUCTEME CPEIHEro oOIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJep)KaHHus  OOydeHUs,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMIYCKHUKA 00IIe00pa3oBaTeIbHOM
OpraHu3alluy, BiaJCIOIEro He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMU aKTUBHOTO MOJTyYEHUS 3HAHUI
Y IPUMEHEHUS UX B PEATIbHOM XKU3HU JJISI PELICHUS IPAKTUYECKUX 3aa4.

B cBsi3m ¢ 3TUM Tipu u3ydeHUU mpeameTa «XUMUs» JOMUHUPYIOLIEEe
3Ha4YEHUE MPUOOPETAIOT TaKKE 1EJIN U 3a]]a4uH, KaK:



amanrtanus OOydYalolUXCsl K YCJIOBHSIM JWHAMUYHO DPa3BUBAIOLIEIOCS
MUpa, (OPMUPOBAHWE WHTEIUICKTYaIbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsSX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHHUEM;

dbopMupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITIETEHIIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHHE MJIsi Pa3IUYHbIX BUOB
NEeSATEIBbHOCTH:  pEHIeHUs mpoOsieM, TIOWCKa, aHaiu3a U  00paboOTKU
uHbopMaIi, HEOOXOJUMBIX JUIsl TMPUOOPETEHUS ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAET BAaXHOE MECTO B MO3HAHUM XUMHH, a TAKXKE JJI1 OUEHKH C
MO3UIMI  IKOJIIOTUYECKOM O€30MacHOCTH XapakTepa BIHUSHUSA BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U IPUPOIHYIO CpELY;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00y4arIMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETAThH
HOBBIC 3HAHUS IO XWMHH B COOTBETCTBHHM C KU3HCHHBIMHU IMOTPEOHOCTSIMH,
HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUHW JJI1 TMOHUCKAa U
aHanu3a Yy4yeOHOW ¥  HAYYHO-TOMYJSAPHONM HMHPOpPMALUU XUMHYECKOTO
COJICp KaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUIEHUs, HAOJII0IaTeIbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMBbI, B YACTHOCTH, IMpH IUIAHUPOBAHUU W
MPOBEAECHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOyYaromuxcs yOEeXIEHHOCTH B TYMaHHCTHYECKOU
HaIpPaBJIECHHOCTH XUMUHU, €€ BaXXHOW pOJIM B PEHIEHUM TIJI00aJbHBIX MPOoOJIeM
pPalMOHAIBHOIO MPUPOAOIOIb30BAHUS, TOMOJIHEHHS YHEPTETUYECKUX PECYPCOB
U COXpaHEHUs NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEepeXHOr0 OTHOILIEHUS K TPHUpPOJE M CBOEMY 3/0pPOBbIO, a TaKke
MPUOOPETEHUST OTBITA HWCIIOIB30BAHUS TOJYYCHHBIX 3HAHWUW JUIS TIPUHITHS
IPAMOTHBIX PEIICHUH B CUTYAIIUSIX, CBSI3aHHBIX C XUMHUYECCKUMU SIBJICHUSMH.

B yueOHOM muiaHe cpeaHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOro ypoBHS BXOJAWUT B COCTaB MpeaMeTHOM obmnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHD».

OO6miee yucao0 4acoB, OTBEAEHHBIX ISl M3YUYEHHUS XUMHUU, Ha 0a30BOM
ypOBHE CcpeaHero oo0Iiero oopa3zoBanusi, coctasisietr 68 yacon: B 10 kiacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Heneno).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHNYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B IIOJy4Y€HUH HOBBIX BEIIECTB U MAaTEPUAIOB. T€OpHUsA CTPOCHUS OPTraHUYECKUX
coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMysbl OpraHUYECKUX BellecTB. ['omosnorus, uzomepus. XUMU4eCcKas CBS3b
B OPraHUYECKHUX COEIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o  KjlaccU(UKAMKM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CucTeMaTuyecKas) U TpUBUAIbHBIC
Ha3BaHUS BOXHEHIIMX MPEACTABUTENEHN KIACCOB OPraHUYECKUX BEILECTB.

OKCIEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M MX IPEBPALLCHUI:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB, HAONIOACHHUE H
ONKMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALICHUIO OPraHUYECKUX
BEIIECTB IIPU HArpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MeraH um 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMelIeHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIy4YCHHE U
OPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIIEH U NPOIUJIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS W
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IIPUMEHEHHUE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUITHE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIum). [Tomyuyenue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
AuernneH — OpOCTEHIIMH MPEACTABUTENb AJKHUHOB: COCTaB, CTPOEHHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMUS,
raJIOrTeHUPOBAHMUS, TUAPATALIUU, TOPEHUS ), IOTYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GU3MUECKUE U XUMUYECKHE CBOWCTBA
(peakuuu TaJOr€HUPOBAaHUS W HUTPOBAHMS), MOJIYYEHHUE M NPUMEHEHUE.



Tonyon: cocmae, cmpoenue, Quzuyeckue u XumudeckKue ceolucmea (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NnoJyueHue u npumeHnexue. TOKCHUYHOCTD
apeHoB. I'eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMIEKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpuponHblli ra3 v moOmyTHbIE
He¢Tsaubie ra3pl. Hed1h 1 e€ mpoucxoxnenue. Crnocobsl nepepaboTku HeDTH:
[EPEroHKa, KPEKUHI (TEPMHUYECKHUH, KaTaJuTHUeCKuil), muponus. IIpogykrsl
nepepaboTku He(dTH, MX M[PUMEHEHHE B MPOMBIIUIEHHOCTH WU B OBITY.
KaMeHHBIH yroib U MpogyKThl €ro nepepadboTKy.

DOKCneprUMEHTAIbHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3HMHBI, KOJIICKIIUU
«Hedpts» u «Yromap», MOAEIUPOBAHUE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOT€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOHW palbOoThl: IOJy4YE€HUE
ATUJIEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boeluucienuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKUUU I10 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOAHBIX BELIECTB WJIH MPOAYKTOB
peakiun).

Kuciaopoacoaepxxamme opranudeckue coeJHHECHUS

IIpenenbHbIE OMHOATOMHBIE CIHMPTHI. METAHOI W 3TaHOJ: CTPOCHME,
¢uznyeckue M XUMHUYECKHME CBOWCTBA (pEakUuu C AKTUBHBIMH MeETaljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOOpOmHBIE CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoroaroMHble CHUPTHL. ODTWICHIVIMKOJIb W [JIMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl Peakiysi Ha MHOIOaTOMHbIE CcHUPTHI). JlelicTBue Ha
opraHusM uesnoBeka. [[pumeHeHue rauueprHa v 3TUICHTJIMKOJIS.

®deHOo: CTPOCHHE MOJICKYJbl, (U3NUYECKHEe W XUMHUYECKHE CBOMCTBA.
Toxcuunocth penosna. [Ipumenenue penona.

Anppernnpl M kemowuvi. DPOpPMANBIAETH, AUETANBAETUI: CTPOECHUE,
¢u3nyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCICHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKauu), TI[OJydyeHue W
npumeHeHue. CTeapuHoBasi U OJICMHOBASI KUCIOTHI KaK MTPEJICTABUTENH BBICIIUX



KapOOHOBBIX KHCJIOT. MpIJa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, WX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak TPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['Maponus
cnoxHbiX 3pupoB. Kupel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonoruueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
noyMcaxapuibl). [Joko3a — mpocTeduid  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NUECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C
ruapokcusiom meau(Il), okuciaeHne amMuagyHbIM pacTBopoM okcua cepedpa(l),
BOCCTaHOBJIEHUE, OPOKEHUE IIFOKO3bl), HAX0XK/ICHHE B MPUPOJIEC, TPUMEHEHUE,
ouonoruueckas poib. DotocunTte3. pyKTo3a KaK U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a kak npupoIHbie monumepsl. CTpoeHUE Kpaxmana u
HEeJUTI0NI03bl.  PU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaina (THIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
MIPOBE/ICHNE, HAOJIIOIEHUE U ONMUCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIHUPTOB (OKHCIEHUE 3TaHOJIA
okcugoM Mmeau(Il)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
ruapokcugom menu(Il)), ampaerugoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedbpa(l) m runpoxcunom menu(Il), B3aumomericTBue Kpaxmaina C
MOJIOM), TPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHble 3anaum.

Bbluucienuss mo ypaBHEHUIO XMMHYECKOW peakuuu (Maccbl, 00bEMma,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJM MPOAYKTa PEAKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakiun).

A3zoTcoaeprkanme OpraHM4ecKue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYECKHE  COCJAMHEHUS.
duznvecKkue U XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpE TIIMIIMHA).
buonornueckoe 3HaueHne aMMHOKUCHOT. [lenTuasl.

benku kak npupoaHbIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAsI UM TPETUYHAsI CTPYKTypa OelkoB. XUMHYECKHE CBOMCTBA OCJIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEUIECTB W UX MPEBPAIICHUIL:
HaOIIOZICHUE W OMHUCAHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYparus OEKOB
MIPU HAarpE€BaHUM, 1IBETHHIE PEAKITUN OCIIKOB.

BrbicokoMouieKkyJIsIpHbIE COeIMHEHUS]



OcCHOBHBIE TIOHSTHS XHMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHHIA:
MOHOMED, TOJIUMEpP, CTPYKTYpHOE 3BEHO, CTCICHb MOJIMMEpPHU3AIUU, CPEIHSS
MoJieKyJisipHass Macca. OCHOBHbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — TTOJIMMEPHU3ALIMS U MOJTUKOHACHCAITHS.

DKCneprUMEHTAIbHBIE METOABl M3YYEHHUS BEIIECTB M WX MPEBPAIICHUN:
O3HAaKOMJIEHHE C oOpaslaMu TPUPOJHBIX ¢ HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, Kay4yKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYEHHH OpPraHUYEeCKOM
xumMun B 10 kJacce OCYIIECTBISIETCS Yepe3 MCHOJIb30BAaHUE KakK OOIUX
€CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHATHH, SBIISIONIMXCS CUCTEMHBIMHU
JUTSL OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUS: SIBJIICHHWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CHHTE3, KiIacCHU(UKAIUs, TMePUOINIHOCTD,
HaOIII0/IeHUE, U3MEPEHNE, IKCTIEPUMEHT, MOACITUPOBAHNE.

®dwuszuka: wmarepusi, OHHEPrusi, Macca, aToM, OJJEKTPOH, MOJEKya,
ASHEPreTUYECKU YpPOBEHb, BEIECTBO, TEIO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U CAMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCcHHTE3, OMOJIOTUYECKA aKTUBHBIE BemecTBa (OCIKH, YIIIEBOIBI, >KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TMOJE3HbIE HMCKOMAeMBbIE,
TOTUIUBO, PECYPCHI.

TexHonOTHSA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IHUTAHUSA,
MOIOIIIME CPEICTBA, JICKAPCTBEHHBIC W KOCMETUUYECKHE TMpenaparsl, MaTepHaIbl
U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XUMUM

XUMUYECKHN »eMeHT. AToM. Sapo aroma, H30TOMNBIL. DJIEKTPOHHAas
000J104Ka. DHEPreTUYECKue ypOBHH, MOAYPOBHU. ATOMHbIE OpOUTau, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB M0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(UTYpAIHSI ATOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMMHYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA W



[Tepuognueckoit cucreMbl xumuuyeckux dnemeHToB JI. WM. Menneneesa c¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M OOpa3yeMbIX HMMHU MPOCTBIX U CIIOKHBIX
BEILIECTB 10 TpyHIaM M MNEepUoJaM. 3HAYEHUE MEPHOJNYECKOr0 3aKOHA B
Pa3BUTHUU HAYKH.

Crpoenue BellecTBa. XHUMHUYECKas CBSI3b. BUAbl XMMHUYECKOW CBSA3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, MeTajuInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DIEKTPOOTPULIATENEHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U @HUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJISIDHOTO CTPOCHHS. 3aKOH
MOCTOSTHCTBA  COCTaBa  BEHIECTBA. [HUINBI  KPUCTALUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonsiTie 0 nUCnepcHBIX cucTeMax. MICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccudukanus  HEOpraHMYEeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHMYECKUX BEMIECTB. [ eHeThuecKkas CBA3b HEOPraHWYECKUX BEIIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas peakuus. Kiaccudukanus XMUMHYECKMX pEakUud B
HEOPraHMYE€CKOW M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT PAa3JIHYHbIX (PAaKTOPOB.
OOpatumble peaknuu. XUMUYecKoe paBHOBecue. DakTOphl, BIUAIONINE Ha
COCTOSIHME XUMH4YeCKOTo paBHOBecHs. [Ipunnun Jle [llaTense.

OnekTpoiutuueckas auccouuanus. CuiibHblE W CiiaOble AJIEKTPOIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIAsl, HEUTpaIbHAsI, IIEJIOYHASI.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
neMoHcTpauus tabmun «lleproguyeckas cucteMa XMMHYECKUX 31eMeHTOB Jl.
N. MenaeneeBay, n3ydeHue Mojielield KpUCTAUNIMUYECKUX PEIIETOK, HAOII0ICHHE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIoKEHHUE
MEepOKCHIa BOAOpPOAAa B MPHUCYTCTBUU KaTajau3aTopa, OINpPEACICHUE CPEIbl
pacTBOPOB BEIIECTB C ITOMOIIbIO YHUBEPCAIBHOTO WHIMKATOPa, PEaKUUU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iuYHbIX
(hakTOpOB Ha CKOPOCTh XUMHUECKOU PEAKIIUI.

PacuérHble 3anaumn.



Pacuétsl 1O ypaBHEHUAM XHUMHYECKUX pEaklHii, B TOM 4YHUCIE
TEPMOXUMUUYECKUE PACUETHI, pACUETHl C MCIOJIb30BAHUEM TMOHATHS «MacCcOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeramer.  Ilomoxenne HemeramoB B Ilepuoandeckoilt cucreme
xumudeckux 3meMeHToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyueckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpuUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaepoa).

XYMHUUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoma ©W  KpEeMHHSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COECTMHEHUIA.

Mertamnsl. [lonoxenune metamuios B [lepuoauuecko cucteMe XUMUYECKUX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTHM CTPOEHHS BJIEKTPOHHBIX
000704eK aTOMOB MeTauioB. O01me Puznueckrue cBoicTBa MeTamioB. CriiaBsl
METAJUIOB. DJIEKTPOXUMHUYECKUAN PSAIT HANIPSYKEHUM METaJUIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUIIMX META/UIOB (HATPHUH, KaJIUM, KaJbIIHH,
MarHui, almfOMUHUH, [IUHK, XPOM, JK€JIe30, ME/Ib) U UX COCTUHEHUH.

OO61mume crnocoObl MOIy4eHUs] METAIIOB. [[puMeHeHue MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
U3y4YCHHUE KOJUIEKIINN «MeTasuibl U CIUIaBbl», 00pa3lloB HEMETAIIJIOB, pElICHUE
AKCIIEPUMEHTANILHBIX 3a/1a4, HAOIIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  ATIOMUHHUSA C
pacTBOpaMH KHUCJIOT M IIeJIoYeld, KauyeCTBEHHbIE pEaKlIMU Ha KaTHUOHBI
METaJIJIOB).

PacuérHble 3anaum.

Pacuétsl Macchl BeniecTBa UM 00bEMa Ta30B M0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUMX B PEAKIMU BEIECTB,
pacy€tbl mMacchl (00BbEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEILIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xuMuu B 00ecreueHnH SKOJOTUUECKOM, YHEPTETUUECKON U MUIIICBOM
0€30I1acCHOCTH, Pa3BUTHN MeIULIMHBL. [[OHSITHE O HayYHBIX METO/JaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpeacrtaBnennss 00 OOMMUX HAYYHBIX MPUHIUANAX TPOMBIITUICHHOTO
MOJTYYEHHUS BaXKHEUIIINX BEIIECTB.



UenoBek B MHpE BEIIECTB M MATEPHUANIOB: BaKHEHIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl 1l AIEKTPOHUKH, HAHOMATEpUalbl, OPraHUYECKHE U MUHEPAJIbHBIC
ya0OpeHus.

Xumusa U 3I0pOBhE YEJIOBEKA: MpaBUJia UCMOJb30BAHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBWiIa OE30MaCHOTO HWCIIOJIL30BAHUS TPENapaToB OBITOBOM
XUMHUHU B IOBCEHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeaMETHBIX CBsI3€ Mpu  HM3ydyeHUH oOmed u
HEOpPraHM4eCKOW XUMHUM B 11 Kiacce OCYIIECTBIAETCA YE€pe3 UCIOJIb30BAHUE
Kak OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U MOHITUH, SBISIOMINXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpUs, aHalIu3, CHHTE3, KiIacCUPUKAIUs, TMEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBaHUE, UBMEPEHUE, SIBJICHUE.

®dusuKa: Martepus, YHEPrus, Macca, aTom, SJICKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAJAUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUYECKHI YpPOBEHb,
BEIIECTBO, TeJI0, OO0BEM, arperaTHOe COCTOSIHME BEIIECTBa, (PU3MUECKHE
BEJIMUUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHu3M, OJKOocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TMOJE3HbIE HMCKOMAEMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMUYECKast MPOMBIIIJIEHHOCTb, METaJTyprusi,
MIPOU3BOJICTBO CTPOUTEIIHHBIX MaTepuasioB, CEJIbCKOXO03SICTBEHHOE
IPOU3BO/ICTBO, MUILEBas MPOMBIIIJIEHHOCTb, bapmarneBTHUYECKaS
POMBIILJIEHHOCTh, MPOWU3BOACTBO KOCMETUYECKUX MpenapaToB, MPOU3BOJICTBO
KOHCTPYKITMOHHBIX MaTepuasoB, AIIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HaHOTEXHOJIOTHUHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

O®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
OoOyJaronMMuUCs TPOrpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS ITPOTrPaMM CPEIHEro OOIIEro
00pa3oBaHUsl SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CUCTEMHO-JEATEIBHOCTHBIM IMOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MpeAMETa « XUMHS» HAa YPOBHE CPETHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

O0CO3HaHHE OOYYAIOIMMUCI POCCHUMCKON TpaKHaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIMuyue MOTUBAIUU K O0Y4YECHHUIO;

I[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HUCTOPUYECKHUX TpaJulivii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCSI B CBOEH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, IPUCYIIIMMU 1IEJIOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUThH 1IN U CTPOUTH )KU3HECHHBIC TIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHON M BOCHUTATEIBHON JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
00l11IeCTBE HOPMaMU U MpaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM
CaMOITO3HAHUS, CaMOPA3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
00yyJaromuxcsl o peaau3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YaCTU:

1) rpaaaHCcKOro BOCIUTAHUS:



OCO3HaHUsI  OOYyYalOUIMMHCS CBOMX  KOHCTHUTYLMOHHBIX TIpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY H IIPABONOPSJIKY;

IPEACTABICHNAS O COLMAIBHBIX HOPMax M IPABMIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX POEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3a/a4, BHIMOIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M
apryMEHThI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH N€ATEIbHOCTH;

2) MaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOIO OTHOIIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAacCJEIUIO
OTEYECTBEHHON XUMUU;

YBa)KEHHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUH U MPAKTHUECKOIO
MIPUMEHEHUsI XUMUU, OCO3HAHMSI TOTO, YTO JOCTHIKEHUSI HAYKU €CTh PE3yJbTaT
JUIMTEJIbHBIX ~HAOMIOJACHUM, KpPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOHCKOB,
MIOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpPECA W MO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHHUH W IIOCIEAYIOLIEM
aHaiM3e  MHPOpMAUMM O  TEPEIOBBIX  JOCTHKEHMUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

CHIOCOOHOCTH  OLIGHHMBAaTh CHUTYyallUM, CBSI3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMU, U IPUHAMATHh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBAPHUILEH C
NO3ULMI HPAaBCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHWE IIOCIENCTBUI ITHX
IOCTYIIKOB;

4) popMupoBaHHs KYyJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe30macHoro oOpa3a >KHU3HHU,
HE00XOAMMOCTH OTBETCTBEHHOI'O OTHOILEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIoICHNs TIpaBMJl OE30MAaCHOTO OOpAaIlleHUs] C BEIIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOH ACATEIHHOCTH;

NOHUMaHUSl LIEHHOCTU TMPaBWJI WHJIUBUAYAIbHOTO U KOJUIEKTHBHOIO
0€30MMacHOTO TOBEACHUS B CHUTYalUsAX, YIPOXKAIOUIMX 3J0POBBI0 U KU3HU
JIIOJICH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );



5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HCCIICOBATEIHCKON
NEeATEeIbHOCTH, OOIIECTBEHHO TIIOJIE3HOM, TBOPUYECKONW U JPYrUx BHJIAX
JESATEILHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJILHOM HAIMPaBIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY H3YYEHUIO MPOdecCHil pa3auyHOTOo poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUH 110 XUMHUH;

YBUKEHUS K Tpyay, JOASM TpyJa MW pe3yJbraTaM TPYyAOBOM
NEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
oOpazoBanusi, Oyaymieil npodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
Y IOTpeOHOCTEH 00111IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€J1€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MpOoOseM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIUMATIBHOU CPE/IbI;

OCO3HaHMUSI HEOOXOJUMOCTH HCMOJB30BAHUS JOCTIKCHUN XUMUU IS
peLIEHUs BOIPOCOB PAlMOHAIBHOTO IPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEd OKPYKaArOIIEH
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATh UX;

HaJlMuus Pa3BUTOTO  HSKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpbI, OIbITA JESITEIBbHOCTH HSKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOM
MPaKTUKE, CIOCOOHOCTHM W YMEHHUS aKTHUBHO MPOTUBOCTOATH UJICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHENU(PUKA XUMUM KaK HayKH, OCO3HaHHMS €€ poju B
dbopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM IIEJIOCTHOTO
MIPEACTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUM MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHS;



yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOMU
IUBUJIM3AIMN: B €€ TYMaHUCTHUECKOW HaIpPaBICHHOCTH M BaXXHOW pONU B
CO3/IaHMM HOBOM 0a3bl MaTepUAIbHOW KYJIbTYphl, PEHICHUU TI00aIbHBIX
npo0JeM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPhEBOM, YHEPreTUUYECKOM,
NUIIEBOM M DIKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU  METUIUHBI,
00eCrevYeHnr YCIOBUN YCICIIHOTO TPyAa M IKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)KJIOTO 4JIeHa OOIEeCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJIOB
MO3HAHUS, HUCIHOJB3YeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIONIb30BaTh TMOJy4yaeMble 3HAHUS IS aHajdu3a W OOBSCHEHHS SBICHUN
OKpPY>KaIOIIET0 MHpa U TMPOUCXOMALUIMX B HEM H3MEHEHUH, YMEHHUS [enaTh
00OCHOBaHHbIE 3aKIIOYEHHMs Ha OCHOBE HAy4yHBIX (PAKTOB M HMMEIOIIUXCS
JaHHBIX C LENbIO MOTYYEHHsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUSA IS
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTU U CIHOCOOHOCTM K HENPEPbIBHOMY 0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUUW MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTAM  TpyAa B pasnuyHbIX  cdepax
po(heCcCUOHATLHON S TENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHUSI Y4EOHOTO MpeaMera «XUMUsH
Ha YpOBHE CpPEIHEro 001iero o0pa3oBaHus BKIKOYAIOT:

3HaYUMBble IS (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOydYaAIOIIUXCS
MEXKIUCIUTUIMHAPHBIC (MeXTpeIMETHBIC) oOIeHayYHbIe TIOHSATHS,
OTpaXKaroIIue IEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa M CHCIU(UKY METOIOB
MO3HAHUsS, HCIOJIL3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIEIOBaHHWE, HaOIIOJICHUE, H3MEPECHHE,
JKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHbIC y4eOHbIe JIeHCTBUSA (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpEryJSTUBHBIE), oOecreunBaromue (HopMUpPOBaHUE
(GyHKIIMOHATBHOM TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMKM O0YyYaroIIuXCs;

CITOCOOHOCTh O0yJarOIIIXCSI HCIIOIB30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSI U YHHUBEPCAJIbHBIE
y4eOHbIC IEUCTBUS B MIO3HABATEILHON M COLIMAIbHOM MPAKTHUKE.



MeranpenMeTHbIE Pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATCIHbHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEUCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
NedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJlU3UpPOBaTh  IpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCHUTH PE3YIbTaThl JEATCIBHOCTH C TOCTABICHHBIMU
LEJAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUMN MPUEMBI JTJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATUS AJ1s1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KpUTEpUM IS KiIacCU(UKAIUU BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (UHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aQHAJIOTHH ), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PacCMaTpPHUBAECMbBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJBI M 3aKIFOUCHUS,

OPUMEHSTh B  MPOLECCE  IO3HAHUS, UCHOJb3yEMble B  XHUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNM, MPeoOpa3oBBIBATh  MOJEIbHBIC
MpPEJCTAaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) OJJIEMEHTA, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW pPEaKIHMH — TPH PEIICHUH YIeOHBIX
MO3HABATEIbHBIX U MPAKTUUYECKUX 3aJ]lad, MPUMEHITh Ha3BAaHHBIE MOJICJIbHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3yUaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HayYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkiuii;

dbopmynupoBaTh 1€MW 3aJayd  KMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MOCTABJICHHBIC M CAMOCTOSITEILHO C(OPMYITMPOBAHHBIE BOMPOCHl B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsI (POPMUPOBAHUS THUIIOTE3HI O TTPOBEPKE
MPAaBHJIBHOCTH BBICKA3bIBAEMBIX CY>KICHUM;

BJIAJICTh HAaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKHX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsS HaAOMIOIaTh 3a



XOJIOM TIpollecca, CaMOCTOSITENIBHO  IPOTHO3UPOBATh €ro  pes3ysbTar,
dbopMmynupoBaTh O00OOIMIEHWS ¥ BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH
pPE3yNbTAaTOB UCCIEAOBaHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAETIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM ¥ MPOEKTHOM
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/lad, MPUMEHEHUIO Pa3IuYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATLCSA B PA3JMYHBIX HWCTOYHHMKAX WHpopManuu (Hay4dHO-
NOMyJISIpHAsl JINTEpaTypa XUMHYECKOTO COJAEpKAHMsSI, CIPaBOYHBIE IMOCOOUS,
pecypcbl UHTepHeTa), aHAIM3UPOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popm
NPEACTaBIICHUS,  KPUTHYECKHM  OIIEHMBaTh €€  JIOCTOBEPHOCTh U
HETIPOTHBOPEUNBOCTH;

(GbopMyIHpPOBaTH 3aIIPOCH] U IPUMEHSTH Pa3TUIHBIC METOBI IIPU TTOUCKE U
orOope wuHbOpMaIMU, HEOOXOAMMOW I BBINOJHEHUS YYEOHBIX 3aaau
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MCIOJB30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JITUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMy MpeAcCTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA $S3bIK B KauyeCTBE CpeACTBa Npu pabore ¢
XUMUYECKON HWH(OpMaIuen: NpUMEHITh MEXIpeaMeTHbIe (pusnueckue u
MaTeMaTU4ecKhe) 3HaKu W CHUMBOJIbI,  (opmyisl, abOpeBUaTyphl,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M TPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBJ1ajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JICTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMON TeMbl B XOJ€ TUAJIOTa
W/AW TUCKYCCUH, BBICKA3bIBaTh HJEH, (HOPMYIHUPOBATH CBOW MPEIIOKCHHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/IJIOKEHHOM 3a1a4H;

BBICTYIATh C MPE3CHTAINEH pe3yIbTaTOB MO3HABATEIHLHON JIEATeILHOCTH,
MOJyYEeHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPHU
BBITIOJITHGHUA XHMHYECKOTO OJKCIEPUMEHTa, TNPAKTUYCCKON paboThl 10
MCCJICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaan3alun y9eOHOTO MMPOCKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3yabTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS TIO3UIUI B X0J1€ 00CYX ICHHUS U 0OMEHAa MHEHUSIMH.

OBJajieHHe YHHBEPCAJbLHBIMH PEryJISITHBHBIMH TeHCTBUSIMMU:



CaMOCTOSITENIbHO TJIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBbHYIO
JesITeIbHOCTb, ONpeAessas e€ LeNd W 3aJauyd, KOHTPOJUpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeUlaraeMblii alropuT™M ACUCTBUM IpH
BBITIOJIHEHNH Y4YeOHBIX M HCCIEIOBATEIIbCKUX 3a/a4, BHIOMpaTh Hambosee
s dekTuBHBIN coco0 UX pemieHus ¢ y4€TOM MOJTYYCHHsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
camMoaHaJIn3a U CaMOOICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpeameTHble pe3yapTaThl OCBOECHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOM COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoabl, B (QOPMUPOBAHWUU MBIIUICHUS U KYJIBTYpbl JUYHOCTH, €&
(PYHKIIMOHAJIBHONW T'PAaMOTHOCTH, HEOOXOIMMOM [JIs1 peleHHs] MPaKTUYECKUX
3ala4 U DKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAHHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaIIAE MOHATUSA (XMMHUYECKHMI 3JIEMEHT, aToM, JJIEKTPOHHAs
o0oJIouKa aToMa, MOJEKyJa, BaJE€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpalléHHas),
MOJIb, MOJSIDHasE Macca, MOJSIDHBIM  00BEM,  YIVIEpOAHBIA  CKEJIET,
(yHKIMOHAaJIbHAs TPYIa, paauKall, U30MEpHUs, HU30MEpbl, T'OMOJIOTHUYECKUI
psl, TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA M a30TCOJAEP)KAILME COEOUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUsI Oprannueckux BemiecTB A. M. Bytneposa,
3aKOH COXPAHEHMSI MacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK
XUMHUHM; MHPOBO33PEHUYECKHE 3HAHUA, JeXallhe B OCHOBE IIOHMMAaHMS
NPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKHX SBJICHUH, (aKTOJIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE30MaCHOM MCHOJIb30BAHUU
BAXXHEUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETbHOCTH
YEJIOBEKa,;



c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKN TIOHSITHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIME IOHSITHUS
IIPU OMMCAHWUU COCTaBa, CTPOSHUSI M MPEBPAIICHUH OPraHUYEeCKUX COSAUHEHUIH;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAMIEHHOM)
dbopMynT OpPraHMYECKMX BEIMIECTB M YPaBHEHUH XHUMHYECKUX PpEaKIIHi,
W3TOTaBJIMBATh MOJICTM MOJICKYJI OPraHUYECKUX BEIIECTB ISl HIUTFOCTPALIMM UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIUBAThH MIPUHAJJICKHOCTh U3YUYEHHBIX
OPTaHWYECKUX BEIIECTB TO HMX COCTAaBy U CTPOCHUIO K OMPEACIEHHOMY
KJIacCy/Tpyniie COeMWHEeHMN (yTIEBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUE
COCIMHEHHUS, BBICOKOMOJICKYJIAPHBIC COCAMHEHHUs), JaBaTh UM Ha3BaHHUS IIO0
cuctematudeckord HoMeHkiatype (IUPAC), a Takke IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTACIBHBIX OPTAaHMYECKHX BEIIECTB (ITHJICH, MPOMHUIICH, alleTHUJICH,
ATUJICHTIUKOJb, TIUIEPUH, (GeHOoII, popMatbaeThI, areTaabAeTH I, MypaBbUHAS
KHCJIOTA, YKCYyCHas KHCJIOTa, OJICMHOBAasi KHUCJIOTa, CTEapUHOBAas KHUCJIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJIIr0JI03a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACTATh BHABI XUMHUUYECKOW CBS3H B
OpPTraHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHS TMPUMEHATH TOJIOKCHHS TEOPHH CTPOCHHUS
opraHnueckux BemiectB A. M. BytiepoBa 111 OOBSICHEHHUS 3aBHCHUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHCHHS MAacChI
BCIIICCTB;

c(hOPMHPOBAHHOCT, YMEHHHA XapaKTepu30BaTh COCTaB, CTPOCHHE,
Gu3MUeCKe U XMMHUYECKUE CBOMCTBA THITMYHBIX MPEACTABUTEIICH Pa3IMIHBIX
KJIACCOB OPTaHMYECKHMX BEIIECCTB (METaH, 3TaH, STUJICH, IPOMMICH, alleTHIICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, ATUJICHTJIMKOJIb,
TIIAIepyH, GEHOI, alleTalbJACTH ], MypaBbUHAS U YKCyCHAsl KUCIIOTHI, TIIFOKO03a,
KpaxMaJl,  LEJUTI0JI03a,  aMUHOYKCYCHas  KHUCJIOTa),  WIIIOCTPUPOBATH
TCHETHYECKYI0 CBSI3b  MEXKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKIIUN ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hopMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh MCTOYHHKH
YTJIEBOJIOPOJIHOTO ChIpbst (HE(PTh, MPUPOJIHBIA Ta3, Yrojb), CHOCOOBI HUX
nepepadOTKH U MPAKTHICCKOE MPUMEHEHHE MMPOTYKTOB IepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIM TIPOTYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);



c(hOpMHUPOBAHHOCTh YMEHUU BIAJCTh CHUCTEMOW 3HAHUNW OO0 OCHOBHBIX
METO/aX HAYyYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XHMHUYECKMX  sIBIeHUH  (HaOmiolleHWe, M3MEpEHue, OKCIEPUMEHT,
MOJICIMPOBAHUE), HCMOJb30BaTh CUCTEMHbIE XHUMHUYECKUE 3HAHUS IS
MPUHATUS PEUICHUM B KOHKPETHBIX J>KU3HECHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX MPUMEHEHUEM,;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIIO/aTh  TpaBWjia  IMOJIb30BaHUSA
XUMHUYECKON TOoCyZoi U Ja00paTOpHBIM OOOPYJOBaHUEM, a TaKKe IMpaBUiia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITTIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMONTHATH XUMUYECKUN
AKCIEPUMEHT (MPEBpAILCHHUS] OPraHMYECKUX BEIIECTB IMPU HArPEBaHUM,
[OJIyYCHHE OTWIEHAa M U3YYEHUE €ro CBOMCTB, Kadye€CTBEHHBIE pPEAKIUU
OpraHUYeCKUX BEIIECTB, JEHATypalus OEJIKOB NpU HarpeBaHUU, ILIBETHBIC
peakuuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPENCTABIIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTH BBIBOJBI HAa OCHOBE JTUX
pE3yNbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, MOJIYYaeMYI0 W3 pa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOM
uHdopmaruu, IHTepHET U ApyTrux);

c(hOpPMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKH
LEJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 3J0POBbS M OKpYKaroUIeHd MPUPOIHON Cpebl, OCO3HABATH
ONACHOCTh BO3JICUCTBUSI HA >KUBBIE OPraHU3MbI ONMPEAECIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoOsl
YMEHBUIEHUS W TPENOTBpPALIEHUS] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YeJI0BEKa,;

JUTs1 OOYYarOIIMXCSA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE MCIOJb30BaTh
penbeHO-TOUEHUHYIO cucTeMy oOo3HaueHuit JI. bpailns npna  3anucu
XUMUYECKUX (OPMYIL.

11 KITACC



[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOImmas u HeopraHmdeckas
XUMUSD» OTPaXkKakoT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHpa, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAaMOTHOCTH, HEOOXOMMMOW JJISl PEIICHHS] TPAKTUICCKUX
3a1a4 ¥ SKOJIOTMYECKHU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO H
MIPUPOIHOM Cpelie;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XMMUYECKUH 3JIEMEHT, aToM, M30ToI, S-, p-, d-
ANIEKTPOHHBIE OPOWTAINM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSPHBIA OOBEM,
BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHb OKHCJICHUS, XUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTAIUITMYECKAS
pPEUIETKA, TUIBI XUMAYECKAX PEAKLIHM, pACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
BJIEKTPOJINTUYECKASA JTUCCOLMALINSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAaHECHUS MacChl BEIIECTB, 3aKOH COXPAaHCHUA W MPEBPAIICHUSA
SHEPrUMu NMPU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUHN S3bIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIEKAINM€ B OCHOBE IMOHMMAaHHS
IPUIMHHOCTA M CHCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HaKTOJIOTHUCCKHE
CBEJICHHS O CBOMCTBAax, COCTaBe, MOJYYCHHHU W OC30MaCHOM HCIOJb30BAHUHU
BOKHEHUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY M MPAKTUUYCCKOU JEATCIIBHOCTH
YeJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTepHbIC NMPU3HAKU TOHSATUH,
YCTAHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUSA
IIPYA ONTMCAHUH HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHHIM;

c(hOpPMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY IS
coctaBieHusl (GOpMyd BEUIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIHil,
cuctemMatnyeckyto HomeHkinatypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIIeCTB (yrapHbId ras, yrieKuciblid ra3, aMMHUaK,
raméHas U3BeCTh, HETalI€Has! U3BECTh, MUThEBAs COJA, TUPUT U APYTHUE);

c(hOPMUPOBAHHOCTh yYMEHUM ONPEACNATh BAJCHTHOCTh M CTENCHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHYECKOM CBs3U (KOBaJeHTHAs, MOHHAs, METaJJIMuecKas, BOJOPOJHAas) B
COCIMHCHUAX, THUMN KPUCTAUIMYECKOM PEMIETKH KOHKPETHOTO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHASI, HOHHASI, METAJUTMYECKAs ), XapaKTEP CPEAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;



c(hOpMHPOBAHHOCTH yMEHU yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB MO0 WX COCTAaBY K OMPENeIEHHOMY KIacCy/Tpymie
COCIMHEHUM (TPOCThIE€ BEIIECTBA — METAUIbl M HEMETaJUlbl, OKCHJIBbI,
OCHOBAHMsI, KUCIOThI, aM(pOTEPHBIE TUIPOKCUBI, COJIN);

c(hOpPMHPOBAHHOCTh YMEHHU PACKPBIBATH CMBICI TIEPHOTUICCKOTO 3aKOHA
JA. W. MengeneeBa u  JEMOHCTPUPOBATH €0  CHUCTEMATH3UPYIONIYIO,
O0OBSACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproanyeckoil CHCTEMBI
xumMuueckux snementoB JI. M. MenpaeneeBa, ucnosib3ysli MOHATUA «S-, p-, d-
ANIEKTPOHHBIE  OpPOWUTANW»,  «OHEPIeTHUYECKHUE  YPOBHW»,  OOBICHITH
3aKOHOMEPHOCTM HM3MEHEHUSI CBOMCTB XHMHUYECKHX DJJIEMEHTOB M UX
COEAMHEHUI MO nepuoaam u rpynnam llepuoanueckoil cUCTEMbl XUMUYECKHUX
anemeHToB [l. 1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMUCHIBATH) OOIIKE
XUMUYECKUE CBONCTBA HEOPraHMYECKMX BEIIECTB Pa3JIMUHBIX KJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T€HETUYECKOMN CBSI3M MEXKI1Y HEOPTaHUYECKUMHU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUUECKUE PEAKIUU T10
Pa3JIMYHBIM MPU3HAKAM (YHCITY U COCTaBY PEarupyroliux BELIECTB, TEINIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTENICHEN OKUCICHUS 2JIEMEHTOB, 00paTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHUS PEAKIUI Pa3IMUHbIX
TUIOB, TIOJHBIE W COKpalIEHHbIC YypaBHEHUS peEakiuii HOHHOTO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TH PEAKIIUU UIYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOAUTHh PEAKINH, TMOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ~ TYTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMl IMOCPEJCTBOM COCTABIICHHS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIIHA;

chOpPMUPOBAHHOCTh ~ YMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakliuu OT Pa3IudyHbIX (PAKTOPOB; XapaKTep CMeEUIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/IEUCTBUS (IIPUHIIUI
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIeXKale B OCHOBE MPOMBIIICHHOTO MOJYyYEeHHS] CEpHOM KUCIIOTHI, aMMHUaKa, a



TaKkke COPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTMYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYHCIICHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MAcCOBas 10JIsl BEUIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IpM XHMHYECKHX pEaKlUUsX, Macchl BellecTBa WJIM O00bEMA Tra3oB IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi OO0BEMY OJHOTO U3
YyYaCTBYIOIIUX B PEAKIMM BEHIECTB, TEIIOBOrO 3(d(dexra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChI BEIIECTB, IPEBPALLECHUS U COXPAHEHHUS SDHEPTUH;

chOpMHUPOBAHHOCT, ~ YMEHHMM  COOJIIO/IaTh  TpaBWjia  MOJIb30BaHUSA
XUMHUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOpYIOBAaHMEM, a TaKKe IpaBuia
oOpanieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIOJHEHUIO
71a60PaTOPHBIX XUMUYECKUX OTIBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOJIHATH XUMUYECKHM
AKCIIEPUMEHT (Pa3JI0KEHUE NEPOKCHAA BOJOPOA B IPUCYTCTBUM KaTaJIU3aTOPa,
OMpeaeNeHrue CcpeAbl pPacTBOPOB BELIECTB C IMOMOUIIbI0 YHUBEPCAIBHOIO
WHJUKATOpa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTb XUMHUYECKOH
peaKkiMM, peakiMd HMOHHOrO OOMEHa, KayeCTBEHHBIE peaklMu Ha cyibdar-,
KapOOHAT- U  XJOPUA-aHUOHBI, HA  KATHMOH  aMMOHHUA,  pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Mertamey u  «Hemeramisl»y) B
COOTBETCTBMM C TPAaBWIAMH TEXHUKH O€30MaCHOCTA MpU OOpaIleHUH C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (opMe 3alUCH YPaBHEHHU COOTBETCTBYIOIIHUX
peakimii 1 GopMyIUpOBaTH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHUN KPUTUUECKH AHAIU3UPOBATH XUMUUYECKYIO
nH(popMaMIo, MONy4YaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
KOMMYHUKalWK, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJaTh TpaBWJIa  DKOJOTHUYECKHU
11e71IeCO00pa3HOTO TMOBEACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B IENSIX
COXpaHEHUsI CBOETO 370POBbS M OKpYKarOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS HA JKMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHumasi cmbica mokazatens [IJIK, moscHATP Ha mnpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa,;

JUTs1 OOYYarOIIMXCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMHUYECKUX SIBICHUM;



JUIS CIIETIBIX W CIa0OBUASMIIUX OOYYaIOIMIUXCS: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenudd JI. bpaitns nmns  3amucu
XUMHAYECKIX bopmy.
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pa3ieJioB U TeM KoHnTpoJabHbie IIpakTHYeckue

n/n Bcero o0pazoBaTelibHbIE pecypchbl
NporpaMmel padoThI padoThI

Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

1.1

[Ipenmer
OpraHUYEeCKOU
xumun. Teopus
CTPOEHUS
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

Hroro no paszueny

Pa3nen 2. Yraesonopoast

2.1

IIpenenbHble
YIJI€BOAOPOABI —
QJIKAHBI
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YTJIEBOAOPOBI:
AJIKEHBI,
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QJIKUHBI

2.3
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YIIEBOIOPOIBI

IIpuponusie
54 UCTOYHUKU 3 1
YII€BOIOPOAOB U
uX mepepadboTKa
Uroro no pazaeny 13

Pa3nen 3. Kuciiopoacoaep:kamue opranu

YECKHEC COCANMHCHUSA
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AJLIErnaml.
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3.3 VrieBoabl 3 2
Hroro nio pazaeny 13

Pa3nen 4. AzoTcoaep:kamm

€ OPraHnveCKue COCAMHECHUA

AMUHEL
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benku
Hroro no paszneny 3
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51 [TmacTmaccel. )
' Kayuyku. Bomokua
Uroro no pazgeny 2
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Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pazoBaTelbHbIE pecypchbl
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HCOPraHN4CCKUX 1

OpraHUYECKUX
BEILIECTB
Uroro no pazaeny 17
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Htoro no pazneny 4
OBIIEE KOJIMYECTBO 34
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10 KITACC

Ne

~

Tema ypoka

KoanuecTBOo 4acoB

KonTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4eHus

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannyeckoit
XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHUE U 3HAYECHUE

Teopus crpoenus
OpPraHUYECKUX COeIMHEHUN
A. M. bytnepona, e€
OCHOBHBIE TOJIOKEHHUS

[IpencraBnenue o
KIaccupuKanuu
OpPraHUYECKUX BELIECTB.
Homenkinarypa
(cuctemaruueckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BELIECTB

AIKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAn

Meran u 3TaH —
MPOCTEUIIINE MPEICTABUTEIN




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTUJIEH U IPOIUIEH —
IIPOCTEUIINE NTPEACTaBUTEIN
AJIKCHOB

[IpaxTuueckas padora Ne 1.
«IlonydeHue sTuneHa u
M3y4YEHUE €ro CBOMCTB)

Anxanuensl. byraguen-1,3 u
MeTunoyraaueH-1,3.
[Tonyyenue CUHTETUYECKOTO
KaydyKa U pe3UHbI

10

AJIKMHBI: COCTaB U
O0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PS/I.
ALleTHIIEH — NPOCTENIINMA
IIPEICTaBUTEND AJTKHHOB

11

Brrunciienus o ypaBHEHHIO
XUMHYECKON peaKiuu

12

ApeHbl: 6EH301 ¥ TOIYOI.
TOKCHYHOCTH apEHOB

13

I'eHeTrueckas CBs3b
YTIIEBOJIOPO/IOB,
MPUHAICKAIIHNX K
pa3IMYHBIM KJ1accam




14

[TpuponHbIe HCTOYHUKU
YTJIEBOJIOPOAOB: IPUPOIHBIN
ra3 1 NoIyTHbIC HEPTIAHbIC
rasbl, HeTh ¥ MMPOIYKTHI €&
nepepadboTKu

15

[IpupoiHbIE HICTOYHUKHT
YTJIEBOJAOPOAOB: IPUPOAHBIN
ra3 ¥ NonyTHble HeTAHbIE
rassl, HeTh ¥ MMPOIYKTHI €&
nepepadboTKu

16

KonTponbHas padota no
paszaeny «YTIeBOAOPOIBI»

17

[IpenenbHBIC OTHOATOMHBIE
CIIUPTBI: METAHOJ M 3TAHOJI.
Bonopoanas cBsizb

18

MHoroaToMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TTIMICPHUH

19

deHoi: CTPOCHUC MOJICKYIJIbI,
(I)I/I3I/ILICCKI/I€‘ U XUMHWYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

20

Anpaeruipl: GopManbaeTuI
U aneTaabaerua. ALeToH

21

OIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

22

[IpakTuueckas padora Ne 2.




«CBoiicTBa pacTBopa
YKCYCHON KHCITIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAsA
KHCJIOTHBI, KaK
IpeaACTaBUTCIIN BBICIIIUX
Kap6OHOBBIX KHCJIOT

24

Mpb11a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, HX
MOIOIIEE NENCTBHUE

25

Crnoxuble 3(UpbI Kak
MIPOM3BOHBIC KAPOOHOBBIX
KUCJIOT. [ MIpou3 CI0XKHBIX

a¢upoB

26

Kupsl: runponus,
MIPUMEHEHHUE,
Ouooruueckast poib )KUpPOB

27

VYTaeBosl: COCTaB,
KJaccuukanus.
Baxwneriue npencraBuTenu:
TJII0K03a, PPYyKTO3a,
caxaposa

28

KanMaJ'I " [ICJIIK0JIO3a KaK
MPUPOAHBIC TOJIUMEPBI

29

KonTponbnas pabota no
paszneny
«Kucnopoaconepxaine




OpraHUYEeCKUe COCTUHEHUS»/
Bcepoccutickas
npoBepouHas paboTa

30

OOmas xapakTepucTuKa
a30TCOAEpIKaIINX
OpPraHMYeCKUX COCANHEHUH /
Bcepocculickas
poBepouHas padboTa

31

AMMHBI: METUJIAMHH U
AHUJINH

32

AMMHOKHCIOTHI KaK
aM(pOoTepHBIC OPraHUYECKHE
COCIUHEHHS, HX
OMOJIOrMYECKOE 3HAUYECHHE.
Ilentunel. beakn xak
MPUPOJHBIE
BBICOKOMOJICKYJISIPHBIE
COEIMHEHHUS

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

34

OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coenuHennii. [lmacTMacchsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO

34
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11 KIIACC

N¢

~

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3yYEeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHas KOH(Urypanus
aTOMOB

Ilepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XUMHUYECKUX dieMeHToR /1. .
MenneneeBa, UX CBA3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX IIEMEHTOB H
WX COCTUHEHUH 110 TPyIIaM U
nepuoaaM. 3HaUCHUE
NEPUOINYECKOT0 3aKOHA U
CHCTEMbl XUMUYECKUX 3JIEMEHTOB
J.. Menneneesa B pa3BUTUU

HayK{

Crpoenue BeniecTBa. XuMHUUYECKast




CBSI3b, €€ BUbl; MEXaHU3MbI
00pa30BaHMs KOBAJICHTHOW CBSA3H.
Bonopoanas cBsi3b

BanenTHOCTSE.
DNEeKTPOOTPULIATEITLHOCTb.
Crenedb okucicHus. Benlectsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHUS

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
VcTtuHHbIC U KOJIOUTHBIE
pactBopbl. MaccoBast 1oJist
BELIECTBA B pacTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAMHEHUN.
I'eneTnueckas CBsI3b
HEOPraHWYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

Knaccugukanus Xxummuaeckux
peakuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U IPEBPAILCHUS
SHEPrUM NPU XUMUUYECKUX
peakuusax

CxkopocTts peakiuu. O6paTumbie
peakuun. XuMHU4YECKOe
paBHOBecHE




10

[TpakTrueckas padora Ne 1.
«BnusHue pa3nuyHbix GaKTOpoB
Ha CKOPOCTh XUMUYECKOMN
peaKIm

11

DNeKTpOTUTHYECKAS
mucconuanus. [lonsrue o
BOoJI0OpoAHOM Moka3zatene (pH)
pactBopa. Peakiiuu nOHHOTO
oOmeHa. ['maponu3 opraHugecKux
1 HCOPraHMYCCKUX BCUICCTB

12

OKHCIUTENBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
[Tonsitue 06 snexTponn3e
pacIIaBoOB U pacTBOPOB COJICH

13

Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

MerTainmbl, UX MOJI0KEHHE B
IIepnonnueckoii cucreme
XUMHUYECKUX djieMeHToR /I, 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHust atroMoB. O01IHe
(u3nyeckre cBOMCTBa METANIOB

15

CrimaBel METaJIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHUE CBOMCTBA




BOKHEUIIINX METAJUIOB (HATPHIA,
KaJIni, KaJIbIIUi, Mardui,
QITIOMUHUNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COENUHEHUI

18

XHUMHYECKHE CBOMCTBA IIMHKA,
JKere3a U X COeqUHEHMI

19

[IpaxTuueckas padora Ne 2.
"Pemenue s3KkCriepuMEHTAIIBHBIX
3aja4 1o reme «Meramib"

20

Hewmeranibl, ux nojioxxeHue B
[Iepnonnueckoii cucreme
XUMHUYECKUX djieMeHToR /1. .
MeHeneeBa 1 0COOEHHOCTH
CTPOEHHUS ATOMOB

21

PusnyecKue CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS
HEMETaJJIOB (Ha IpuMepe
KHCJI0pOAa, cepsl, pocopa u
yriepoja)

22

XUMHYeCKHe CBOMCTBA TAJIOTEHOB,
Cephl U UX COCIMHEHUN

23

XuMU4YecKrue CBOMCTBA a30Ta,
dbocdopa u ux coeTMHEHUI

24

XUMHYECKHE CBOMCTBA yIiIepoaa,
KPEMHHS U UX COETMHEHUIN




25

[IpumeneHnne BaxKHEUIINX
HEMETAIIJIOB U UX COEAMHEHUN

26

O06001IeHrEe U cUCTEMaTU3 AU
3HaHu# 1Mo TeMe «HemMeTamibs.
Breruucienus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi 1
TEPMOXUMHUYECKHUE PACYETHI

27

[IpakTuueckas padora Ne 3.
«Penienne 3KCepuMEHTATBHBIX
3azad4 mo reme "HemeTtamisr"»

28

KontposbHas paboTa mo temam
«Metamney u «Hemetamis

29

Heopranuueckue u opranuueckue
KkuciaoThl. Heopranndeckue u
OpPraHUYECKNE OCHOBAHUS

30

AMpoTepHble HeopraHu4ecKHue u
OpraHUYECKHE COETUHEHUS.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTUHU
MEIUITUHEI

32

[IpencraBnenust 06 oOmMX
HAYYHBIX IPUHITUITAX




IIPOMBIIIJICHHOI'O ITOJIYYCHUA
BayKHEHIITNX BE€IICCTB

YemoBek B MHUPE BEIIECTB U

33 1
MaTepHalloB
34 | Xwumus U 310pOBbE YETOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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