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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepeparuu», TpeboBaHUN K pe3ybTaTam
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DOII  COQO), mnpencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBanus  y4eOHOro mpeaMera «XuMHS» B 00pa30oBaTeIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii ®@enepauuu Ha nepuon a0 2025 ropay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMHUU, K OMPEICTICHUIO
oOmielt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS OOyYarOIIUXCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble TmonoxeHus @dI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3yJIbTaTOB OOYy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111600pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTU. OHO CHYXHUT 3aBEpIIAIONIMM JTallOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KYJbTYphl 4YEJIOBEKa, a TaKXKE HKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHOM cpene. Peanuzyercss xumMuueckoe o0pa3oBaHue
oOyyaroluxcsi Ha YpOBHE CpeJHEero oOmiero o0pa3oBaHUsl CpeCTBaMU
yaeOHOTO mpeaMera «XUMHUS», COACpKaHWE U TOCTPOCHHE KOTOPOTO
OTIPE/ICNICHbl B MPOTPpaMMeE M0 XUMHH C YUETOM CHEIUDUKA HAYKU XUMUHU, €€
3HA4YECHUS B MO3HAHUM MPUPOILI U B MATEPUAIILHON JKHU3HU OOIIECTBA, a TAKXKE C
yd€ToM OOIUX 1eJled U NPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpa3oBaHusi B Poccuiickoii
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJib B
COBPEMCHHOM IMBWIM3allMM, B CO3JlaHMM HOBOW 0a3bl MaTepHaTbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHUPOBAHWE PalMOHAIHHOTO
HAy4YHOTO MBINUIIEHUS, B CO3JIaHUE IIEJIOCTHOTO TMPEIACTaBIEHUS 00



OKPYXAalollleM MHpE KaK O €IUHCTBE MPUPOAbI M YEJIOBEKa, KOTOpPOE
dopMupyeTcss B XHMHUHM Ha OCHOBE IOHMMAaHMS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHUS
CTajla HEOThEMJIEMOM YacTbI0 MHUPOBOW KYJIbTYPbl, HEOOXOJIUMBIM YCIOBHEM
YCHEIIHOTO TPYJla U KU3HU KaXI0oro wieHa obmiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH U
OXpaHbl 310POBbSI.

B cootBeTcTBUM C OOmMIMMH NEISIMU U MPUHIUIIAMUA CPEIHEr0 OOIIero
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 kiaccel, 06a30BbIi
YPOBEHb M3y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOJITOTOBKY oOyyarommxcs, HEO0OXOIUMYIO UM I BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLUYMA,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3IMYHBIX 00JacTsIX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTrapisOmUMHA  TIpeAMeTa «XUMHUSD» SBISAIOTCS 0a30Bble KYpChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUU (C BKIFOUCHHEM 3HAHHUUN U3 00IIei
XUMUH) U opraHnudeckoit xumun. @opmMupoBaHue JaHHOW CUCTEMBbI 3HAHUN MTPU
M3YYEHUU TIpeAMeTa OO0EeCreYyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHu4ecKas XuMus» cHOpMHUpPOBaHA B MPOrpamMMe MO XMMHUU HA OCHOBE
CUCTEMHOr0 TMOJXOJla K H3YyUYCHHUI0 Y4YeOHOTO MaTepuania u O0O0yCJIOBJICEHA
UCTOPUYECKH OOOCHOBAHHBIM  pPAa3BUTHEM 3HAHUU Ha  OMNpeAeNIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBa
paccMaTpHUBaIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKUX
COCAMHEHUN, a TaKKE€ HAa YPOBHE CTEPEOXMMUUYECKUX U DJIEKTPOHHBIX
NpencTaBlieHud O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3ydaeMblX B Kypce
BELIECTBAaX JAalOTCd B pPa3BUTUM — OT YIJIEBOJOPOJIOB JO  CIIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COeIWHEHUN. B Kypce opranudeckoil Xumuu
MOJIy4yaloT pa3BUTHE CQOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBaHMsl TIEPBOHAYANBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,



KJIaCCU(PMKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XUMUYECKON PEaKIInu.

[log HOBBIM yrioM 3peHuss B mpeameTe «XUMHUs» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOpETUYECKU Matepuall U (PAKTOJOTHUUECKHUE CBEACHUSA O BEIIeCTBaX U
XUMHUYECKOHN peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0IIasi 1 HeopraHudeckas
XUMUSD» 00y4aroluMcs TPeIOoCTaBIsACTCS BO3MOMXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIUH, TIIyOKe MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMI 3TOro 3aKoHa —
oT 00o0MIatomel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HAaHMW O BaXXHEHINMX BeIeCTBaX, HMX COCTaBe,
CTPOEHHHU, CBOMCTBAX W MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMM COJACP)KAHUS, HMCIOUMMU KYJIbTYPOJOTHUECKUNA U
MPUKIIAIHOM XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U
XUMUU C JIPYyTUMHU HayKaMH, PacKpbhIBalOT €€ pOJib B TO3HABATEIBLHOU W
IPAKTUYECKOMN JEATETHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TIpollecCy TBOpYECTBA B OOJACTH TEOPHUU M MPAKTUYECKUX MPHUIIOKCHHM
XUMUH, TIOMOTAIOT BBITYCKHUKY OpPUEHTUPOBATHCSI B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX IMpoOJieMaxX, CBA3AHHBIX C XUMHUEH, KPUTUUYECKHU
OCMBICTTUBATh HWH(MOPMAIIMI0O U TPUMEHATH €€ IS TIONOJHEHUS 3HAHWM,
pEeIICHUS] HMHTEIUICKTYAIbHBIX M OKCIEPUMEHTAIBHBIX HCCIEIOBATEIBCKUX
3amau. B menom conepkanue yueOHOTO mpenmMera «XUMUs» JaHHOTO YPOBHS
M3y4YeHHS]  OpPUEHTHUpOBaHO Ha  ¢GopMuUpoOBaHHME Yy  OOydYarommxcs
MUPOBO33PEHYECKON OCHOBBI JIJIsI MOHUMaHUS (PUIOCOPCKUX HJIEH, TAaKUX KakK:
MaTepuagbHOE E€IMHCTBO HEOPraHMYECKOr0 M  OPraHMyYecKoro  Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB X COCTABOM U CTPOCHHUEM, MIO3HABAEMOCTh
MPUPOJIHBIX SBJICHUN MyTEM DKCIEPUMEHTA U PEUICHUS] TPOTUBOPEUUIN MEKITY
HOBBIMU (PaKTaMH ¥ TEOPETUUECCKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMUHU
B pEUICHUH OHKOJOTMYECKHMX TpodsieM, a Takxke mpoljeM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, ChIPbs, CO3JIaHUSI HOBBIX TEXHOJOTHH U
MaTepUalioB.

B nnanme pemieHuss 3amad  BOCHHMTAaHUS, Pa3BUTHUS W COLMAIM3AIUU
00y4Jaromuxcsl MPUHATHIE MPOrPaMMONM MO XUMHUM TOAXOJbI K OIpPEICICHUI0
colepKaHUsi W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUM, HMMEIONIMX 0a30BO€ 3HAYEHUE JIA
Pa3UYHBIX BHUJIOB JACSATEIBHOCTU: pEIICHUS NpoOeM, TOWCKa, aHalu3a |
00paboTkn  WH(OpMAIMK, HEOOXOAMMBIX JUISI MPUOOPETEHHUS  OIbITa



MPAKTUYECKOM M HCCIEIOBATEIbCKON JIEATEIIbHOCTH, 3aHUMAIONICH BaKHOE
MECTO B MO3HAHUU XUMHH.

B mpaktuke npenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOuiero oOpa3oBaHus, IpH
ONPENICIICHUH COAEPKATEIBHON XapaKTEPUCTUKHU IIeJIE W3YyUeHHs MpeaMeTra
HalpaBJICHUEM TEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKd Kak o0OJIaCTU COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUUYECKOW JEATEIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3pPEHUS TaKOU
MOAXOJ K OMNPEAeICHUI0 IeNe H3ydeHus MpeaMera SBISETCS BIIOJIHE
OTIpaBJaHHBIM.

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

e (GopMUpPOBaHHE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
COCTaBJIAIONIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPa, B OCHOBE
KOTOPOM JIeKAT KJIIOUEBBIC MOHATHSA, (yHIaMEHTaJIbHBIE 3aKOHBI H
TEOPUU XHMHUHU, OCBOCHHUE S3blKa HAyKHW, YCBOCHHWE U TIOHUMAaHHE
CYIIIHOCTH JIOCTYIHBIX OOOOIICHUI MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX PA3BUTHS U CTAHOBJICHHUS;

e (¢opMupoBaHHE U Pa3BUTHE MNPEACTABICHUNA O HAYYHBIX METO/AX
MO3HAHUS BEIIECTB M XUMHUYECKUX peaKIui, HEOOXOIUMBIX JIJIst
OpUOOpPETeHUs] yYMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOAE, B MPAKTUUECKOU U
MOBCEHEBHOM JKH3HM;

e pa3BUTHE YMEHUH M CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C
HAOMIOICHHEM U OOBACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
COOJIFOICHUEM TIPaBMIT 0€30MacHOTO OOPAIICHHS C BEIIECTBAMHU.

Hapsny c¢ »Tum, coaepxkaTenbHas XapaKTepUCTHKa Ileledl u  3amad
U3Y4YeHUs TIpeMeTa B MpOorpaMme 1Mo XMMHUU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH NPHUOPUTETAMU B CHCTEME CpPEIHEro oOIIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMHUU B OOJIBIIICH CTENIEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OOydeHwus,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMIYCKHMKA 001I€00pa3oBaTeIbHOM
OpraHu3allii, BiaJCIOlero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU M YMEHHSIMU aKTUBHOTO MOJTYyYEHUS 3HAHUHN
Y IPUMEHEHUS UX B PEAIbHOM KU3HU JJI PEUICHUS MPAKTUYECKUX 3a7a4.

B cBsi3M ¢ 3TUM mpu U3ydeHUU mpeameTa «XUMHUsH» JOMUHUPYIOLIEE
3HaY€HUE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:



amanrtanus OOydYalolmUXCsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCA
MUpa, (OPMUPOBAHUE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dopMupoBaHne y O0OyYarOmMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETECHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUEHUE [JISl PA3JIMYHBIX BHUOB
NEeSTEIBHOCTH:  pEHIeHUs MpoOyieM, TIOWCKa, aHaiu3a U  00paboOTKU
uHpopMaIi, HEOOXOJUMBIX JUIsl TMPUOOPETEHUS ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT BaKHOE MECTO B TMO3HAHMM XHUMUH, a TaKXKe JJIs OICHKHU C
MO3ULIMNA 3KOJIOTHYECKOM O€30MacHOCTH XapakTepa BIIMSHHUS BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CpEay;

pPa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00Yy4YarIMXCs: CIOCOOHOCTH CaMOCTOSITEIBHO TPHOOPETATh
HOBBIC 3HAHUS 10 XWMHH B COOTBETCTBHU C JKM3HCHHBIMH TOTPEOHOCTSIMH,
MCIIONIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIs TIOMCKAa U
aHanu3a y4yeOHOW ¥  HAy4YHO-TIOMYJSAPHONM HMHPOpPMALUA XUMHYECKOTO
COJIepKaHUs;

dbopMupoBaHHe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HaOIIOAaTeNbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIHUMBI, B YACTHOCTH, MpH IUIAHUPOBAHUU H
IPOBEACHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHMTAHHE Yy OOydalomuxcs YOeXKIEHHOCTH B T'yMaHUCTHUECKOMN
HAMPABIEHHOCTH XMMHH, €€ BaXKHON pPOJM B PEUICHUH TIOOATBHBIX MpOOIeM
paIoOHaIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUs NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEepeXHOr0 OTHOILIEHUS K TNPHUpPOJE M CBOEMY 3/0pPOBbIO, a TakKke
MPUOOPETEHUST OMbITA HWCIIOJIB30BAHUS TIOMYYCHHBIX 3HAHWUW IS TIPHHSITHS
I'PAMOTHBIX PEIICHUH B CUTYaIIUSIX, CBI3aHHBIX C XUMHUYCCKUMU SIBJICHUSIMH.

B ydeOHOM mutane cpeaHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOro ypoBHS BXOAWUT B COCTaB MpeaMeTHOM obmnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHI».

OOG1iee yucao 4acoB, OTBEAEHHBIX JJIsI M3YYEHUS XUMHUH, Ha 0a30BOM
ypOBHE CcpeaHero ooIiero oopa3zoBanusi, coctasisietr 68 yacon: B 10 kiacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Henemo).



COILEPKXAHUE OBYUYEHUSA
10 KJIACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHnyeckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B IIOJy4YCHUH HOBBIX BEIIECTB U MAaTEPUAIOB. T€OpHUs CTPOCHUS OPTraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE MOJIOKEHUA. CTPYKTYypHBIE
(opMyJibl OpraHndeckux BelecTB. ['omomnorus, nzomepusa. XuMudeckas CBA3b
B OPTaHUYECKUX COCIUHEHUIX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpeacraBnenre o0  KjlaccU(UKAMU  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4YecKas) U TpPUBUAIbHBIC
Ha3BaHUS BOKHEHIIMX MIPEACTABUTENEHN KIACCOB OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAIBHBIE METOABI W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IIPU HarpeBaHUH (IUIaBJIEHUE, OOYTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU pAx. MeraH M 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3MYECKUE M XMMHYECKUE CBOWMCTBA
(peakuuy 3aMeleHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIyYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIIEH U MPOIUJICH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3NUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHUSA, TATOTEHUPOBAHUSA, THApPATAlMU, OKHCICHUA U
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBaA (peakuus MOJIMMEPHU3AIIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTHM CTPOEHHUS, TOMOJIOTMUECKHUU ps.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHHE.

Apensl. benzoun: coctas, ctpoeHue, GU3NUECKUE U XMMUYECKUE CBOICTBA
(peakuuu TaJOr€HHPOBAaHUS W HUTPOBAHMS), MOJIYYEHHUE U TNPHUMEHEHHUE.



Tonyon: cocmae, cmpoenue, Quauyeckue u XumudeckKue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojyueHue u npumeHnexue. TOKCHYHOCTD
apeHOB. I'eHeTHUYecKas CBsA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMISKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpUpOoaHBINM ra3 W MOIyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocodsl nepepaboTku HEDTH:
IEPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYeCKHil), muponus. IIpogykrsl
nepepaboTku He(pTH, MX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KaMeHHbI1 yroib 1 NpoayKThl €ro nepepaboTKy.

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHWE C OO0pa3laMy IUIaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedpts» u «VYromap», MOAEIUPOBAHHE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOT€HONPOU3BO/IHBIX, IPOBEICHUE NPAKTUYECKOW palbOoThl: MOJIy4YEHUE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

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

Kuciaopoacoaepxamme opranuieckue coeJuHeHUs

IIpenenbHbIE OJNHOATOMHBIE CHHMPTHI. METAaHOJA W 3TaHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (peakUuu C AKTUBHBIMH MeETaljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOJOpOmHBIE CBS3M MEXKIY
MOJIEKYJIaMH CTIUPTOB. JelicTBHE METaHOJa U 3TAHOJIa HAa OPTaHU3M YeJIOBEKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W IJIMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl Peakiysi Ha MHOIOaTOMHbIE CUpPTHI). JlelicTBue Ha
opraHusM uesnoBeka. [[pumeHeHune rmuuepruHa U STUIICHTJIMKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJIbl, (PU3MYECKHME M XUMHUYECKHE CBOWCTBA.
TokcuunocTh penona. [lpumenenne gpeHona.

Anpperunpl U kemowuvi. DPOpMANBIAETH, AUETANBAETUI: CTPOEHUE,
¢usnyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKIUH ), IOJyYEeHHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NUECKIEe U XUMUYECKHE CBONCTBA (CBOMCTBA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue W
npumeHeHue. CTeapuHoBasl U OJIEMHOBAs! KMCIIOThI KaK MPEACTaBUTENN BBICIIIHX



KapOOHOBBIX KHCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, HUX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maposnus
cinoxHbiX 3pupoB. Kupel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
noyMcaxapuibl). [Joko3a — mpocTeduid MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuaom meau(ll), okuciaenrne aMMuadHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
ounonorunyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUE Kpaxmana u
HEeUT0I03bl.  PU3MYECKHE M XUMHUYECKUE CBOMICTBA Kpaxmana (TUIpOJiu3,
KAaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
MIPOBE/ICHNE, HAOIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcugoM Memu(ll)), MHOrOaTOMHBIX CHHPTOB (B3aMMOJACHCTBUE TJIHMIICPHHA C
rugapokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) m runpoxcunom menu(ll), B3aumomelicTBue Kpaxmana c
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJINYECTBAa HCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEaKIUH IO H3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEHIECTB WJIM MPOIYKTOB
peakiun).

A3zoTcoaeprkane OpraHMueckue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYECKHE  COCIMHEHUS.
duznveckue U XMMHYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMEpe TIIMIIMHA).
buonornueckoe 3HaueHnEe aMUHOKUCHOT. [lenTuasl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAsI M TPETUYHAsI CTPYKTypa O€KOB. XUMHUUECKHE CBONCTBA OEJIKOB:
TUPOJIN3, ICHATypallusl, KAYeCTBEHHBIE PEaKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
HaOIIOZICHUE M OMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYypaIrus OEKOB
MIPU HarpeBaHUH, IBETHHIE PEAKITUN OCIIKOB.

BricokoMouieKyJIsIpHbIE COeTUHEHUS



OcHOBHbIE TOHATUS XMMHHA BBICOKOMOJIEKYJISIPHBIX — COEIMHEHUI:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPHU3AINH, CPETHSSA
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — TIOJIMMEPHU3ALIHS U TIOJTUKOHICHCAITHUS.

DKCTepUMEHTANIbHBIE METO/Abl M3YYEHHUS BEIIECTB W WX TPEBpAIllCHUM:
O3HaKOMJIEHHE C o00pa3llaMu TMPHUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYEHHH OpPraHUYEeCKOM
xumun B 10 Kjacce OCYIIECTBISIETCS 4YEpe3 HCIOIb30BaHUE KakK OOIIMX
€CTECTBCHHO-HAYYHBIX TMOHSTHNA, TaK W TOHSATHH, SBISIONUXCA CHUCTEMHBIMHU
U1 OTZIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTeCTBEHHO-HAay4yHbIE TIOHATHUSA: SIBJICHHME, Hay4dHbId (akT,
TUIOTE3a, 3aKOH, TEOpHSs, aHAIHM3, CHHTE3, KiIaccHu(HKaIus, MEePHOIUIHOCTD,
HaOIII0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT, MOACITUPOBAHNE.

@dwuzuka: wMartepusi, OHEPrusi, Macca, aToM, OJEKTPOH, MOJIEKYya,
SHEPreTUUECKU YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKNUE BETUUMHBI U €UHUIIBI X U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, oOMEeH BEIIECTB B OpraHuU3Me,
¢dorocuHTE3, OMONOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YTJIEBOIbI, KHUPHI,
bepMeHTHI).

['eorpadus: MuHepanbl, TOpPHbIE TOPOJbI, IOJIE3HbIE HCKOIAEMBbIE,
TOILTUBO, PECYPCHI.

TexHonorus: mHINEBBIE MPOIYKTHI, OCHOBBI PAIMOHATHLHOTO MHUTAHUSA,
MOIOIIINE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHE TpermapaTsl, MaTepraibl
U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHHU

XUMUYECKHN »eMeHT. AToM. Sapo aroma, H30TOMBlL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacIpeiesIeHUs AIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(UTYpAIIHsI ATOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMUMHUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



Ilepnogmueckorr cucteMbl xumMudeckux snemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX HMMHU MPOCTBIX U CJIOKHBIX
BEILIECTB [0 TpynIaM M MepHoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, MeTa/uInyeckast). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBI U JIOHOPHO-
akuenTtopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENHEHOCTD.
Crenenp oxkucieHus. FIOHbI: KAaTHOHBI U AHUOHBI.

BemecTtBa MONEKYISPHOTO M HEMOJEKYISIPHOTO CTPOCHHs. 3aKOH
IIOCTOSTHCTBA  COCTaBa  BELIECTBA. [HUIBI  KPUCTALIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIIMYECKON PEIETKH.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIAHBIE PACTBOPBI.
MaccoBas 10Jis1 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHuecKkas CBA3b HEOPraHUYECKUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX peakuud B
HEOPraHMYE€CKOM M OPraHUYEeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YSHEPTUH MPU XUMHUECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMHUUECcKoe paBHOBecue. DakTopbl, BIUAIOIIKME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas auccouuanusi. CuibHbIE W CiiaOble AJIEKTPOIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAsl, HEUTpaJbHAs, LIEIOYHAS.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTANBHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALICHUI:
neMoHcTpauusa Tabmui «lleproguyeckas cuctemMa XUMHYECKUX AiIeMeHTOB /l.
N. MenaeneeBay, n3ydeHrue Mojielield KpUCTAUIMUYECKUX PEIIETOK, HAOII0ICHHE
UM ONHCAHME JIEMOHCTPAIMOHHBIX M JIaOOPATOPHBIX OMBITOB (pa3yioKeHUe
IIEPOKCHIA BOAOpPOAA B MNPHUCYTCTBUU KaTaau3aTopa, OIPEACIICHUE CpEelbl
pPacTBOPOB BEIIECTB C ITOMOIIbIO YHUBEPCAIBHOTO WHIMKATOPa, PEaKUun
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iauYHbIX
(aKkTOpOB Ha CKOPOCTh XMMHUUYECKOMN pEeaKIum».

Pacuérnble 3anaumn.



Pacuétsl 1O ypaBHEHUAM XHUMHYECKHUX pEaklvii, B TOM 4YHUCIE
TEPMOXUMUUYECKUE PACUETHI, pACUETHl C MCIOJIb30BAHUEM TMOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeramer. Ilomoxenne HemerammoB B Ilepuoandeckoil cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyueckre CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaepoia).

XYMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCJUHEHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpruMeHeHNEe BAXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Mertamnsl. [lonoxenune metamuios B [lepuoauueckoi cucteMe XUMUYECKUX
anemeHtoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOEHHS BJIEKTPOHHBIX
000704€K aTOMOB MeTauioB. O01me Puznueckrue cBoCTBa MeTaioB. CriaBsl
METAJLIOB. DJIEKTPOXUMHUYECKUAN PSAIT HANIPSIKEHUM METaJUIOB.

XHUMHUYECKHE CBOMCTBA BAXXHEUINIMX META/UIOB (HATPHUH, KaJIUM, KaJbIIHM,
MarHui, amfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUHN.

OO6mue crnocoObl MOy4eHUs] METAIIOB. [[puMeHeHue MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
U3y4YeHHE KOJUIEKINN «MeTasuibl U CIUIaBbl», 00pa3lloB HEMETAIIJIOB, pElICHUE
AKCIIEPUMEHTANILHBIX 3a/1a4, HAOMIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
Ja00OpaTOPHBIX  OMBITOB  (B3aUMOACHCTBHE THAPOKCHAA  ATIOMUHHUSA C
pacTBOpaMM KHUCJIOT M IIeJIoYel, KauyeCTBEHHbIE pEaKklIMM Ha KaTHOHBI
METaJIJIOB).

PacuérHble 3anaum.

Pacuétsl Macchl BelecTBa UM 00bEMa ra30B M0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIECTB,
pacu€tsl mMacchl (00BbEMA, KOJIMYECTBA BEUIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJIHO U3 BELIECTB UMEET MIPUMECH.

XuMHuS U KU3Hb

Ponb xuMum B 00eCrieueHr SKOJIOTHUYECKOMN, SJHEPIeTUUECKON U TTUIIEBON
0€30I1aCHOCTH, pa3BUTHN MeIULIMHBI. [[OHSITHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMUX HAYYHBIX MPUHIUANAX TPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.



UenoBek B MHpE BEIIECTB M MAaTEPHUAIOB: BaXXHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepHalIbl ISl SJIEKTPOHUKH, HAHOMAaTepHaJlbl, OPraHUYECKUE U MUHEPAIbHbIC
ya00peHus.

Xumusa U 3I0pOBhE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWiIa OE30MaCHOTO WCIOIL30BAHMS TPENapaToB OBITOBOM
XUMUU B TOBCEIHEBHOM JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3e€M Mpu  HM3ydyeHUH oOmed u
HEOpPraHM4eCcKo XUMHUM B 11 Kjacce OCyIIECTBIAETCA Ye€pe3 UCIIOJIb30BAHUE
Kak OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITUM, TaK U TOHSITHUH, SBISIONIUXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccuukaius, MNePUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEIUPOBaHUE, U3MEPEHUE, SIBIICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUUYECKHI YpPOBECHb,
BEIIECTBO, TEJI0, OO0BEM, arperaTHOe COCTOSIHHME BEIIECTBa, (PU3MUECKHE
BEJIMYMHBI U €UHULIBI UX U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XUMUYECcKast MPOMBIIIJIEHHOCTb, METaJTyprus,
MIPOU3BOJICTBO CTPOUTENHHBIX MaTepuasnoB, CEIBCKOXO03SIICTBEHHOE
IPOU3BO/ICTBO, MUIIEeBast MPOMBIIIJIEHHOCTb, bapmarneBTUYECKas
POMBINLJIEHHOCTh, MPOWU3BOACTBO KOCMETUYECKUX MpenapaToB, MPOU3BOJICTBO
KOHCTPYKITMOHHBIX MaTepuasoB, AIIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaronMMuUCs TPOrpaMM cpeaHero oOmiero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBISECTCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBUM C CUCTEMHO-JEATEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MpeAMETa «XUMHS» HAa YPOBHE CPETHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONIUE COCTABIISIONINE:

O0CO3HaHHE OOYYAIOIIMMHUCS POCCHUMCKON Tpa)KHaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HaJIMYue MOTUBAIUU K O0Y4YECHHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX Tpaaulvii 0a30BOM HayKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOY4YaroIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, IPUCYIIIMMU 1IEJIOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

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

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€MHCTBE Y4YeOHON M BOCHUTATEIBHON JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMHU Y HJieajlaMi POCCUHUCKOTO TPaKIaHCKOTO OOIIECTBA, TPUHSATHIMH B
o0111ecTBE HOpMaMU M TIpaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMU MPOIECCcaM
CaMOITO3HAHUS, CaMOPA3BUTHUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpaKaroT
c(OPMHUPOBAHHOCTh OMNBITA TO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
00y4JaroImuxcsl Mo peaau3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YaCTU:

1) rpaaaHCKOro BOCIUTAHUS .



OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX KOHCTUTYILMOHHBIX IpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY H IPABONOPSJIKY;

IPEACTABICHNAS O COLMAIBHBIX HOPMax M NPABMIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHU
y4eOHBIX POEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3aa4, BHIMIOTHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) NIaTPUOTUYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacJEIUI0
OTEYECTBEHHOW XUMUMU;

YBa)KE€HHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTHUECKOIO
MIPUMEHEHUsI XUMUU, OCO3HAHMSI TOTO, YTO JOCTHIKEHUSI HAYKU €CTh PE3yJIbTaT
JUIMTEJIbHBIX ~HAONIOACHUM, KpPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpPECA W TO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHHUH W IIOCIEAYIOLIEM
aHaiv3e  MHPOpMAUMM O  TEPEIOBBIX  JOCTHKEHMSIX  COBPEMEHHOM
OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

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

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBApPHUILEH C
NO3ULMI HPAaBCTBEHHBIX WM IPABOBBIX HOPM M OCO3HAHMWE IIOCIENCTBUI ITHX
IOCTYIIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEeM 370poBOro © Oe3omacHoOro oOpa3a >KHU3HHU,
HE0OXOIMMOCTH OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMIoICHNs TIpaBMJl OE30MAaCHOTO OOpAaIlEHUs] C BEIIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEIILHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBWJI WHJIUBUAYAIbHOTO U KOJUJIEKTUBHOIO
0€30MMacHOT0 TMOBEACHUS B CHUTYalUsAX, YIPOXKAIOUIMX 3J0POBBI0 U KU3HHU
JIIOJIEH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATUS  BPEIHBIX  MPUBBIYEK
(ynmotpe06aeHus aKoroJisi, HAPKOTUKOB, KypEeHHUS );



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETGHTHOCTH B  y4e0OHO-HCCIICOBATEIHCKON
NEeATeIbHOCTH, OOIIECTBEHHO TIIOJIE3HOM, TBOPYECKOW U JPYrdx BHJAX
JESATEIbHOCTH;

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

UHTEpeca K MPaKTHYECKOMY H3YYEHHIO MPOdecCHil pa3auyHOro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUH 110 XUMHUM;

YBOKEHUS K Tpyay, JOAIM Tpyla MW pe3yJbraTaM TpPYyAOBOM
NeATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWMBHUAYAIbHOW TpaeKTOpUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XMMUU, UHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€JI€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBHOU CPE/IbI;

OCO3HaHMSI HEOOXOIUMOCTH HCMOJB30BAHUS JTOCTIKCHUN XUMUU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO IPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HEINPUATHUS JEUCTBUN, NPHUHOCAIIMX Bped OKPYKaArOIIEH
IPUPOAHON Cpelie, YMEHHUS IPOTHO3UPOBATh HEOIArOMPUSTHBIE IKOJIOTHIECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIATh UX;

HaJIMYus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, 9SKOJIOTHYECKOU
KYJIbTYpbI, OIbITA JIEATEIBHOCTH HKOJOTHMUYECKON HAMpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCA UMH B ITIO3HABATEIILHOW, KOMMYHUKATUBHOW M COIUAIBHOU
MPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO MPOTUBOCTOATH WJICOJIOTUU
xemodoOuu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHeNU(PUKY XUMHUM Kak HayKH, OCO3HaHUs e€ poju B
dbopMUPOBAHUU PAIMOHAIEHOIO HAYYHOTO MBIIICHUS, CO3/JaHUM IIEJIOCTHOTO
MIPEICTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOOJIeM COXPaHCHHS
MPUPOTHOTO PABHOBECHS;



yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOMU
IUBUJIM3AIMN: B €€ TYMaHUCTHUECKOW HaIpPaBJICHHOCTH M BaXXHOW pONU B
CO3/IaHMHM HOBOM 0a3bl MaTepUANbHOW KYJBTYpBl, PEIICHUU TI00aJIbHBIX
npo0JeM yCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOM,
NUIIEBOH H  DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU  METUIUHBI,
00eCrevYeHnr YCIOBUN YCTICIIHOTO TPyAa M AKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)JIOTO YJIeHa O0IIEeCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: IOHUMAaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, HUCIHOJB3YeMBIX B  E€CTECTBEHHBIX  HAyKaX, CIIOCOOHOCTH
WCIIONIb30BaTh TOJy4YaeMble 3HAHUS IS aHajdn3a W OOBSCHEHHS SBICHUHN
OKpPY)KaIOIIET0 MHpa W TMPOUCXOMANIMX B HEM HW3MEHEHUH, YMEHHUS JeTaTh
00OCHOBaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAy4yHBIX (AKTOB M HMMEIOIIMXCS
JaHHBIX C LENbIO MOTYYEHHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIbCKOM ETEIILHOCTH,

TOTOBHOCTH U CIOCOOHOCTM K HENPEPhIBHOMY O0Opa3oBaHUIO U
caMo00pa30BaHUIO, K AKTHBHOMY IOJYYECHUIO HOBBIX 3HAHHUN 10 XHMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATDI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHsI Y4EOHOTO MpenMera «XUMUs
Ha YpOBHE CPEAHEro o0uIero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe A7 (OpPMHpPOBAHMS  MHUPOBO33PEHHUS  OOYYArOIIMXCS
MEXAUCIIUTUIMHAPHBIC (MEXIpeMETHBIC) oOIIIeHayYHbIe MOHSTHS,
OTpa)karolue IIEJIOCTHOCTh HAYYHOM KApTUHBI MHpPa U CHEIU(PUKY METO/IOB
MO3HAHMSI, WCIOJb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO,
DHEprusi, SBJCHHE, MPOIECC, CUCTeMa, HAay4HbIH (haKT, MPHUHIINI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HaOINIOJIeHUE, U3MEpEeHHE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC y4eOHbIe TEHCTBUS (mo3HaBaTeIbHBIC,
KOMMYHHUKATHBHBIC, DETYJISATUBHBIE), oOecredynBaronme GOpMUPOBAHUE
(YHKIIMOHATBFHON TPAMOTHOCTH M COIIMAIEHOW KOMITETEHITUN 00YYaroIINXCs;

CIIOCOOHOCTb o0yuyaroumxcs UCIIOJIB30BATh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHUBEPCAIbHBIE
yueOHbIC ICHCTBHS B MO3HABATEIHHON M COIUATBHON MPAKTUKE.



MeranpenMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCATbHBIMU
y49eOHBIMU  TMO3HABATCIPHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh IpoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONPEAETATh ILENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C MOCTaBJICHHBIMHU
LEJISIMU,

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JIOTHYECKOTO MBIILUICHUS —
BBIJICTISITh XapaKTepHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHS AJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEpUM IS KiIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBATh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOIECCEe TMO3HAHUSA, HCIOIb3YeMbIE B  XUMHUH
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBATh  MOJCIbHBIC
MpPEJCTaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) DJJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEAKIMH — TPH PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3ajlad, MPUMEHITh HAa3BAaHHBIE MOJICIIbHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEILECTB
Y XUMUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuii;

dbopmynupoBaTh LeM W  3aJayd  KMCCJICJAOBaHUSA, HCIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI IS (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIaJICTh HAaBBIKAMHU CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W TMPOBEICHUS
YYEHUYECKMX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIaTh 3a



XOJIOM  Ipollecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHNWS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
pE3yNbTaTOB UCCIEAOBAHMS, COCTABIATh 00OCHOBAHHBIN OTYET O MPOJCIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIAEAOBATEILCKOM UM MPOCKTHOM
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1ad, MPUMEHEHHUIO Pa3Iu4HbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ uHpopmManmeii:

OPHEHTHUPOBATLCSA B PA3JMYHBIX HWCTOYHHWKAX WHpopManuu (Hay4dHO-
MOMYJISIpHAsl JINTEpaTypa XUMHUYECKOTO COACpKAHMSI, CIPaBOYHBIC IMOCOOUS,
pecypcbl HTepHeTa), aHAIM3UPOBAaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opm
NPEICTABIICHUS,  KPUTHUYECKHM  OlEHMBaTh €€  JOCTOBEPHOCTh M
HETIPOTHBOPEUNBOCTH;

(GbopMyIHpOBaTh 3aITPOCH] U IPUMEHSThH Pa3TUIHBIC METOBI IIPU TTOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMOW JMJisi BBINOJHEHUS YYEOHBIX 3aaauy
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MCIOJB30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMY TpEACTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CpeACTBa Npu pabore ¢
XUMUYECKON HWH(OpMaImen: NpUMEHITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTU4ecKhe) 3HaKu W CHMBOJIbI,  (opmyibl, abOpeBUATYypHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M TMPEeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/laBaTh BOMPOCHI 1O CYIIECTBY OOCYXJTaeMON TEMBI B XOJ€ TUAIIOTa
W/WIM JUCKYCCUH, BBICKa3bIBaTh HICH, (OPMYIMPOBATH CBOM TPEIJIOKCHHS
OTHOCHUTEJILHO BBITTOTHEHUS TPE/IJIOKEHHOM 3a1a4H;

BBICTYTATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIHLHON JEeATeILHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO WMJIM COBMECTHO CO CBEPCTHHKAMH TpHU
BBITIOJITHGHUM ~XHMHYECKOTO DKCIIEPUMEHTA, MPaKTUYECKOH paboThl  T10
MCCJICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaan3alud y9eOHOTO MPOCKTa U
(dbopMynHpOBaTh BBHIBOBI IO pe3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN IMyTEM
COTJIaCOBAHUS MO3UIUI B X0J1e 00CYXICHHS 1 OOMEHA MHEHUSMH.

OBjaieHUe YHHBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:



CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBJISITH CBOIO IO3HABATENBHYIO
JeSITeIbHOCTb, ONpeAessas e€ LeNu W 3aJauyd, KOHTPOJUpPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh IMpelaraéMblil alropuT™M ACUCTBUI Ipu
BBINIOJIHEHNHM Y4YeOHBIX M HUCCIIEAOBATENILCKUX 3a/a4, BhIOMpaTh Hambojee
s deKkTuBHBIN cOoco0 UX pemieHusi ¢ y4€TOM MOJTYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
camMoaHaJIu3a ¥ CaMOOICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMHS»
OTPaXKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOM COCTaBISAIONIEH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUPA, POJM XUMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAMMOW [JISi PEIICHUS MPAKTHUYECKUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKHX 3HAHHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMHUYECKUA HJIIEMEHT, aTOM, OJJIEKTPOHHAs
o0oloyka aroma, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpalléHHas),
MOJb, MOJSIpHas  Macca, MOJSPHBIM  00BEM,  YIJIEPOIHBIA  CKEJET,
GyHKIIMOHANBHAS TPYyNIa, pajuKand, H30MEpUsi, U30MEPbl, TOMOJOTUYECKUN
psAll, TOMOJIOTH, YTIE€BOAOPObI, KUCIOPOA W a30TCOJEpKALIUE COCIUHEHHS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHNS );
TEOPHUU U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux BemiectB A. M. bytieposa,
3aKOH COXPAHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN S3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIekKalMe B OCHOBE MOHHUMAHUS
MPUYMHHOCTA ¥ CUCTEMHOCTH XUMHUYECKUX SIBIICHUU, (PAKTOIOTHIECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJYYECHHUHU U OE30MaCHOM HCMOJb30BAHUU
BOKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUUECKOU JEATeIIbHOCTH
YeJI0BEKA;



c(hOpPMHPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKN TIOHSTHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIME IOHSITHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPAILLICHUNA OPTaHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsI
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOM)
dbopMynT OpPraHMYECKMX BEIIECTB M YPaBHEHUH XHMHYECKUX PpEaKIIHi,
U3TOTABJIMBATh MOJIEIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MJUTIOCTPAIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIUBATH MPUHAJJICKHOCTD NU3YYEHHBIX
OPTaHWYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OMPEACIEHHOMY
KJIacCy/TpynIie COCMWHECHHUN (yTIEBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUC
COCIMHEHHUSI, BBHICOKOMOJICKYJISIPHBIE COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAJILHbBIE
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ATHJICH, MPOMUIICH, alleTHJICH,
ATUJICHTIUKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHHASL
KHCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHCJIOTa, CTEAPUHOBAs KHCJIOTA,
TII0K03a, (GPYyKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENsATh BUIbI XUMHUYECKON CBSI3U B
OpPTaHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCT, YMEHHUS TPUMEHATH TOJOXKCHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byriepoBa mis 0OBSICHEHHS 3aBUCHMOCTHU
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS] MAaCChI
BEIIECTB;

c(OpMHPOBAHHOCT, YMEHHHA XapaKTepu3oBaTh COCTaB, CTPOCHHE,
¢u3MUeCKe U XMMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTENICH Pa3THMYHbIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 9TaH, dTHJICH, MPOMUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TJIAIIepYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHAs KUCIOTHI, TIIOKO3a,
Kpaxmayi,  Ie/UTI0JIO3a, aMHUHOYKCYCHas  KHCJIOTa),  WLIIOCTPUPOBATh
TCHETHYECKYI0 CBSI3b MEXKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEepPU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, MTPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadOTKH U MPAKTHICCKOE IPUMEHEHHE IMPOAYKTOB IepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJHUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEeaKIMy MO W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIECTB MJIU MPOAYKTOB PEAKIINN);



c(hOpMHUPOBAHHOCTh YMEHHUU BIAJACTh CHUCTEMOW 3HAHWUUA 00 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XHMHUYECKMX  sIBIeHUH  (HaOmiolleHWe, M3MEpEHue, OIKCIEPUMEHT,
MOJICIMPOBAHMUE), HCMOJb30BaTh CHUCTEMHBbIE XHUMHUYECKHUE 3HAHUS IS
MPUHATUS PEUICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUSIX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHHUEM;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON TOCyZ0oi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpaleHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSAMH MO BBITOJTHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
AKCIEPUMEHT (MPEBpAILECHHUS] OpPraHMYECKUX BEIIECTB IPU HArpEBaHUM,
[OJIyYCHHE OTWIEHA M U3YYEHHE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIUU
OpraHUYEeCKUX BEUIECTB, JCHATypalusi OEJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MpPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ysbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOILIUX peakuuid U (QOpMYyJIUPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pEe3yNbTaToB;

c(hOPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TMOJIYYaeMYyI0 W3 pa3HbIX HCTOYHHKOB (CpelCcTBa MacCOBOM
uHdopmaiuu, IHTepHET U ApyTrHX);

chOpMHUPOBAHHOCTh YMEHHMH  COOMIOJIaTh MpaBWiia  AKOJOTHYECKU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATENIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTb BO3JEHCTBHS HA JKUBBIE OPraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich nokaszatens [1JIK, moscuats Ha nmpumepax crocoObl
YMEHBUIEHUS W TPENOTBpPALlEHUs] MX BPEIHOTO BO3JEHCTBHUS HA OPraHu3M
YeJI0BEKa,;

JUTsl OOYYarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIIMXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns nana  3anucu
XUMUYECKUX (OPMYIL.

11 KITACC



[IpenMeTHble pe3ynabTaThl OCBOEHHUs Kypca «OOIas U HeopraHuyeckas
XUMHUSD» OTPaXkKakoT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUM: O XHMHUYECKON COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHpa, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHISCKUX
3a71a4 ¥ SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM Cpelie;

BJIQJICHUEC CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 0O0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHUCIICHUS, XUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAIUIMYECKAs
pPELIETKA, TUIBI XUMUYECKAX PEAKIIHM, pACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
BJIEKTPOJINTUYECKAS JHUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUS MacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAIICHUS
SHEPrUU MPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN SI3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIM€ B OCHOBE IMOHMMAaHMS
IPUIMHHOCTA M CHCTEMHOCTH XHMHYECKUX SBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHHS O CBOMCTBAx, COCTaBe, MOJYYCHHUH M OC30MaCHOM HCIOJb30BAHUH
BOKHEUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY U MPAKTUUCCKOU JESITSIHHOCTH
YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTepHbIC MPU3HAKU MOHSITUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA
IIPYA OMUCAHWH HEOPTraHMYECKUX BEIIECTB U UX MPEBPAIICHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIH30BaTh XUMUUYECKYI0 CUMBOJIUKY IS
coctaBieHusi (GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHid,
cucrtematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUs
OT/ICJIbHBIX HEOPTaHUYECKUX BEIIEeCTB (yrapHbId ra3, yrieKuciblii ra3, aMMuax,
raméHas U3BeCTh, HETalI€Hasl U3BECTh, IUThEBAs COJA, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUM ONPEACNIATh BAJCHTHOCTh U CTENCHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKOW CBsA3M (KOBaJE€HTHAs, MOHHAs, METaJyInuecKas, BOJOpOjHas) B
COCIMHCHUAX, THUN KPUCTAJUIMYECKOM PEIIETKM KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAsI, HOHHAS, METAJUTMYECKAs ), XapaKTEP CPEAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;



c(hOpMHPOBAHHOCTH yMEHUM YCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMpEAeIEHHOMY KJacCy/Tpymre
coeqMHEHUM (TIPOCThIE BEIIECTBA — METa/UIBl M HEMETaUlbl, OKCH/IBI,
OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIC THUPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHU PACKPBIBATH CMBICI TIEPHOTUICCKOTO 3aKOHA
JI. W. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
0OBSICHUTEIILHYIO U MPOTHOCTUYECKYIO (PYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKUX 3JieMeHTOB |1—4 mnepuonoB Ilepuoauueckoil CHUCTEMBI
XUMHYECKHUX 3eMeHToB JI. M. MenueneeBa, UCHOIb3ysl MOHATHA «S-, pP-, d-
AJIEKTPOHHBIE  OpOUTaINY, «QHEPTreTUYECKUE  YPOBHUY, O0OBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U UX
COCIMHEHU MO IMepuoaaM U rpynnaM Ilepuoauyueckoil CUCTEMbl XUMUYECKUX
anemeHToB /. 1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKUE CBONCTBA HEOPTaHUMYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB,
MOATBEPKAAaTh CYIIIECTBOBAHUE T€HETUYECKON CBSI3M MEXIY HEOPTaHUYECKUMU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUIH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIU;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU T10
Pa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrolluX BEIIECTB, TEIIOBOMY
s deKTy peaknuu, N3MEHEHUIO CTETICHEH OKHUCIICHHS JIEMEHTOB, 0OpaTUMOCTH
PEAKILNH, YUYACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABJIATh YPAaBHEHUS PECAKIIMA Pa3TUIHBIX
TUIOB, TIOJHBIE W COKpalEHHbIC YpaBHEHUS peEakIMii HOHHOTrO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH IIPOBOJMTH PEAKIMH, IOITBEPKIAFOIINE
Ka4eCTBEHHBI COCTAB PA3JUYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM ~ TYTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUHA IOCPEJICTBOM COCTABJICHUS DJEKTPOHHOIO
OanaHca dTUX PeaKIIni;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3IudyHbIX (PAKTOPOB; XapaKTep CMELICHUs
XHMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JCUCTBUS (TTPUHIIUIT
Jle larenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMHYECKHE IPOIIECCHI,
JIeJKAIUE B OCHOBE MIPOMBIIIEHHOTO MOJYYEHHUsI CEPHOM KUCIIOThI, aMMHUAaKa, a



Takke cHOPMHPOBAHHOCTH MPEICTABICHUM 00 OOUIMX HAYYHBIX MPUHIUMNAX U
AKOJIOTUYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN NMPOBOJUTH BBIUKUCIEHHS C UCIOJIb30BAHUEM
HOHATHS «MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH ra3oB
IpM XHMHYECKHX pEaKlUHsX, Macchl BellecTBa WM OO0bEMA Tra3oB IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi OO0BEMY OJHOTO W3
YYacCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOro 3((dekTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChI BEILIECTB, IIPEBPAILICHHS U COXPAHECHHUSI SHEPTHH;

cOPMUPOBAHHOCTh ~ YMEHHUH  COONIOJATh  MpaBWiIa  IOJIb30BAaHUS
XUMHUYECKON MOCYAOoW M Ja0OpaTOpHBIM OOOpYIOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBITOJTHEHHUIO
71a00PATOPHBIX XUMUUECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IIJIAHUPOBAThb M BBINOJHITh XUMUYECKUH
AKCIIEPUMEHT (Pa3JI0kKEHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUM KaTaJIN3aTOPa,
OMpeNeNeHrue CpeAbl PAcTBOPOB BELIECTB C IMOMOUIIbI0 YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peakiuy, peakid HOHHOrO OOMEeHa, KAaueCTBEHHbIE PEaKIMH Ha CyibQart-,
KapOoOHaT- U  XJIOpUJ-aHMOHBl, HAa  KAaTHOH  aMMOHMs,  pEIICHUE
AKCIIEPUMEHTANbHBIX 3a7ad 1o TemaM «Mertamibe»y U «Hemeramib») B
COOTBETCTBMM C TIPaBWJIAMM TEXHUKM O€30MacHOCTH MpU OOpalIeHUuu C
BEIIECTBAMH M JIaOOpaTOpPHBIM O0OPYAOBAHUEM, MPENCTABIATh PE3YIbTAThHI
XUMHUYECKOTO IKCIEpUMEHTa B (hOpME 3alKucH YpaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIMPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOopMaIMIO, TMONy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaluu, IHTepHET U ApyTHX);

chOpPMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKHU
LEJIECO00PA3HOr0 TMOBEACHUS B OBITY W TPYIOBOM JAESATENBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKpPYXAIOLIEH MPUPOTHON Cpelibl, 0CO3HABATh
OMAacCHOCTb BO3JEHCTBUA HAa >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIECTB,
moHnMas cmbic  Tokaszatens I[IJIK, mosicHATP Ha mIpuMepax CIOCOOBI
YMEHBLIEHUS W NPENOTBPALICHUS MX BPEIHOTO BO3JAECHCTBHUS HA OPraHu3M
YeJI0BEKa;

JUTsl OOY4YarOIIMXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUS BEIECTB U
XUMHUYECKUX SIBICHUM;



JUIS CIIETIBIX W CIa0OBUASMIINX OOYYaIOMUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenudd JI. bBpaitns mma  3amucu
XUMHAYECKIX bopmy.
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MPEJICTaBUTENb aJIKUHOB

11

Brrunucnenus no YpaBHCHHIO
XUMHYECKOMN peaknuuun

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJICKAIINAX K
Pa3IMYHBIM KJ1accam




14

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKH
YIJI€BOLOPOAOB: NPUPOIAHBIN
ra3 v MoINyTHbIe HEPTSHbIE
rassl, HeTh ¥ POJYKTHI €€
nepepaboTKu

16

KoHTtposbHas padoTa mo
pazzeny «YTIeBOI0POAb»

17

IIpenenpHbIE OAHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOIL
Bonopoanas cBA3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHHE

20

Anpaeruapl: hopMaIbaeTHa
U aneTanbaerug. AeToH

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAsA U YKCyCHast

22

[TpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJIEMHOBAsI
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBUE

25

CrnosxHble 3(UpbI KaK
MIPOU3BOHBIE KAPOOHOBBIX
KUCJHOT. ['MaposIn3 CI0KHBIX

3¢upoB

26

JKupsr: tTunponus,
prUMEHEHNE,
Ouosoruyeckas poiib KUpPOB

27

VYrieBonpl: cOCTaB,
KJaccuukanms.
Baxxueiimme npeacraBuTeNu:
TJIF0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronos3a kak
MPUPOJHBIE ITOJIUMEPDI

29

KonTponbhas pabota mo
pazneny
«Kucnopoaconepxaine




OpPTaHUYECKUE COCTUHEHUS/
Bceepocculickas
poBepoyHas paborta

30

OO01as xapakTepuCTHKa
a30TCOJEpIKAIINX
OpPTaHUYECKUX COCTMHCHU /
Bceepoccniickas
poBepoyHas paborta

31

AMMHBI: METHJIAMHUH U
AHWJINH

32

AMHHOKHCIIOTHI KaK
amM(OTepHbIE OPTaHUIECKHE
COCAUHEHMS, UX
OHOJIOrMYeCKOEe 3HAUYCHUE.
Ilentunsl. benku kak
MPUPOJIHBIE
BBICOKOMOJIEKYIISIPHBIE
COCIMHCHUS

33

OCHOBHBIE TOHATUA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMacchl,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO

34




YACOB 110 [TPOTPAMME




11 KITACC

Nu

~

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHas KOHPUTYypaLus
aTOMOB

Ilepuonuueckuii 3aKOH U
[lepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB U
UX COEJMHEHHUH 10 Ipynnam u
nepuoaaM. 3HaUCHHE
MEePUONYECKOI0 3aKOHA U
CUCTEMBI XUMHUYECKUX JIEMEHTOB
J.. Menneneesa B pa3BUTUU

HayK{

Crpoenue BemecTBa. XUMHYECKAst
CBSA3b, €€ BUJIbI; MEXAHU3MBI




00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

BanenTHOCTS.
DNEeKTPOOTPULIATETLHOCTD.
Crenenp okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUHBIC
pactBopsl. MaccoBas 101
BEIIIECTBA B pacTBOpPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTMHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpPraHUYECKON XUMHUU. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPAaHEHMsI U IIPEBPALLCHHUS
SHEPTUU NPU XUMHUUYECKUX
peakuusax

Ckopoctb peakiu. OOpaTuMble
peakuuu. XuUMHUYECKOE
paBHOBECHE




10

[TpakTuyeckas padora Ne 1.
«BnusiHUE pa3nmUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

11

DNeKTpoNIUTHYECKAs
mucconuanud. Ilorarue o
BoOpoaHOM Mokasarese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 MeKTpOIIH3E
pacIuIaBoOB ¥ PacTBOPOB COJICH

13

KonrtponbHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Mertannsl, UX IOJIOKEHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

15

CruaBbl METAJJIOB.
DNEKTPOXUMHYECKHUN PsijL
HanpsHKEHUH MeTalIoB

16

XUMHUYECKUE CBOUCTBA




BaXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHNA) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XUMUYeCKHEe CBOMCTBA IIUHKA,
JKeJie3a U UX COCTMHEHUN

19

[IpakTuueckas padora No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtais"

20

Hemeramiel, ux nmonoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS ATOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpuUMepe
KHCII0po/ia, cephl, hocdopa u
yriiepoa)

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
CEphl U X COCTMHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
dbocdopa 1 UX coeTMHEHHIA

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHUS ¥ UX COEAMHEHUI




25

[IpumeneHne BaXHEUIINX
HEMETaJlJIOB M UX COCAUHCHUI

26

O0o00111eHNE U CHCTEMATH3ALIHS
3HAaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKHUE PACUETHI

27

[IpaxTuueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HI)IX
3agad o teMe "Hemeramier"»

28

KonTponbHas padora no temam
«Metame»y u «HemeTamie

29

HeOpraHI/I‘leCKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HeOpI‘aHI/ILIGCKI/IC n
OpraHn4€CKUC OCHOBAHHA

30

AmMpoTepHbIe HeopraHUYeCcKHe 1
OpraHUYECKHUE COCIUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

31

Pone xumMum B obecrieueHnH
AKOJIOTUYECKO, YHEPTeTUIECKON 1
MUIIEBON O€301MacCHOCTH, Pa3BUTUHU
MEAUITMHBI

32

[IpencraBnenust 06 oOmUX
HAyYHBIX TIPHHIIATIAX




MIPOMBILUIEHHOTO MOJYy4YEeHUS
Ba)XKHEHUIIINX BEIIECTB

Yenosek B MUpe BELIECTB U

33 1
MaTepHasoB

34 | Xumus u 310pOBBE YeIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa3c
cpeaHero o01ero o0pa3zoBaHus

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTh MPEACTABICHUI O XHMHUYECKOW COCTaBJISIOIICH
MHUpa, POJIM XUMHUH B MMO3HAHUM SBJICHUI MPUPOJIBI, B (OPMUPOBAHUU MI
e€ (QyHKUMOHAIBHON I'PaMOTHOCTH, HEOOXOIUMOW Il PEHICHHs MPAKT

000CHOBAHHOI'O OTHOIIIEHUS K CBOCMY 310POBbBIO U HpHpOI[HOﬁ cpeac

1.2

Brnanenue cucteMol XMMUYECKHX 3HAHUH, KOTOpasi BKIKOYAET: OCHOBOII
BaJICHTHOCTb, 3JICKTPOOTPUIIATEIIBHOCTD, CTETICHb OKUCIICHHUS, XUMHYECK
MOJIApHBIA O0BEM, YTIIEPOIHBIA CKelleT, (YHKIUOHAIBHAS TpPYIIa,

TOMOJIOTHYECKUH PN, TOMOJIOTH, YIJIEBOJIOPOIBI, KHCIOPOA- U

OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (YTJICBOIBI, XKHUPHI, OCIIKH), MOHOME]
BBICOKOMOJICKYJISIPHBIC COCIMHEHUS); TCOPUU M 3aKOHBI (TEOPUS XUMUY
BemectB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XU
O CBOWCTBaX, COCTaBe, NOJYYCHHH H OE30MAaCHOM HCIIOJIH30BAHUH |

OpTraHUYCCKUX BCIICCTB B 6BITy u HpaKTH‘{eCKOﬁ ACATCIIBHOCTH YCIJIOBCKe

13

ChopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
B3aMMOCBA3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IIOHATHSA IIPU  OIL

npeBpameHI/Iﬁ OpTraHUYCCKUX CO€OUHEHMI

1.4

c(hOpMHUPOBAHHOCTh YMEHHI HCIIONH30BATh XUMUYECKYIO CUMBOJIUKY [T
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) POPMYT OPraHUYECKUX Bel
peaKuunii, U3roTaBIMBaTh MOJIETN MOJIEKYJl OPTaHUYECKUX BEIIECTB IS |

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CdopmMupoBaHHOCTh YMEHHMH yCTaHABIMBATh MPUHAIEKHOCTh U3Y4YEH
UX COCTaBY M CTPOCHHIO K OIpene’aeHHOMY Kiaccy (TpyIIe) coelrnHEeH
a30TCOAEpKAIINE COCIUHECHMS, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS

cucrematrueckoit Homenkinarype (IUPAC)

1.5

C(I)OpMHpOBaHHOCTB YMCHHA OHNPCACIATh BHUIBI XUMHYECKOM CBS3H

(ogMHapHbBIE U KpaTHBIE)

1.6

ChopMHUpOBaHHOCTh YMEHHSI MPUMEHSATH: MOJOKEHUSI TEOPHUH CTPOCHY

EYTJ]epOBa JJIsA OOBSICHEHHSI 3aBHCHMOCTH CBOWCTB BC€IICCTB OT M.




COXPAaHCHUS MACChI BCUICCTB

YTJIeBOIOPOIBI. Kucnopoaconepxarniue 5 a30TcoIepIKaIIHe

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

2.1

ChopmupoBaHHOCTh YMEHUU MPUBOAWTH TPUBHAJIbHBIE HA3BaHUSA OT]
(3TMIIEH, TPONWIIEH, aleTUJICH, STWJICHTJIUKOIb, TIUIEpUH, (eHo,
MypaBbUHAs KHCJIOTA, YKCYCHas KHCIOTa, OJEHMHOBas KHUCJIOTA, CI

(bpykTO3a, Kpaxmal, 1eJUII0JI03a, TIUIIH)

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (HHU3H
TUMAYHBIX TPEACTABUTENCH pa3IMUHBIX KJIACCOB OPTraHUYECKHX BC
MpOMuUJIeH, aneTwieH, OyranueH-1,3, merunOyraauen-1,3, OeHzom, Me
JIMIEPUH, (EHOJI, aleTaabJeru/l, MypaBbUHAsl U YKCYCHasi KUCJIOTHI,

aMUHOYKCYCHasl KUCJIOTa)

2.3

CpopMHUpPOBAaHHOCT, ~ YMEHHS  WJUTIOCTPUPOBATh  T'€HETHUYECKYIO
MPEICTABUTEISAMA PA3JIMYHBIX KJIACCOB OPraHUYECKUX BELIECTB Y]

XUMHNYCCKHUX pCaKHI/Iﬁ C UCIIOJIb30BAHUEM CTPYKTYPHBIX q)OpMy.]'I

2.4

CdopMHpOBaHHOCTh YMEHUS XapaKT€pU30BaTh UCTOYHUKHU YIIIEBOIOPO/I

ras, yrojib), CocoObl UX MepepadoTKU U MPAKTHUECKOE MPUMEHEHHE MPO

XUMHUA U KU3HL. PacuéTrl

3.1

CpopMUpPOBAaHHOCTh YMEHUU BJIQETh CHUCTEMOW 3HAHHK 00 OCHOBHBL
WCIIONBb3YEMBIX B XUMHUHU MPU MU3YUYCHHHM BELIECTB M XMUMHYECKUX SIBII
9KCIIEPUMEHT, MOJIEIMPOBAHNUE), UCTIOTb30BaTh CUCTEMHBIE XUMUYECKUE

B KOHKPCTHBIX KU3HCHHBIX CUTYyallUuAX, CBA3aHHBIX C BEHICCTBAMU U HX I

3.2

CdopmupoBaHHOCTH YMEHUN COOJIIOIaTh MpPaBUiIa MOJIb30BAHUS XUMUYE
o0opyIoBaHMEM, a TaKXKe IMpaBuiia OOpaIieHUs C BEIIECTBAMH B COO

BBITIOJIHEHUTO na60paT0prlx XUMHNYECKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh yYMEHUN IUTAHUPOBATH U BBIMOJIHATH XHMHUYECKY
OpraHMYeCKUX BEUIECTB MPU HArPEBaHUU, MOJYYCHUE STUIICHA U U3y4e
peaKkuy OpraHuYeCKUX BEIIECTB, JeHATypalus OSIKOB MpH HarpeBaHI
COOTBETCTBUM C MpPaBUJIAMU TEXHUKHU OE30MACHOCTH TMPH OOpAIICHUU
o0opyI0BaHNEM; MPEACTABIATh PE3YIHTAThl XUMUYECKOTO IKCIIEPUMEE

COOTBETCTBYIOIIMX peakluii U GOopMyIUpPOBaTH BBIBOJIbI HA OCHOBE ATHX

3.4

C(I)OpMHpOBaHHOCTB yMeHI/Iﬁ MMPOBOAUTL BBIYUCIICHUS IO XUMHUYCCKHUN
KOJIMYCCTBA MCXOJHOI'O0 BCIICCTBA WJIM MNPOAYKTA PCAKIUU IO U3BECTH

OIHOT'O U3 UCXOAHBIX BCIICCTB UJIKN MPOAYKTOB peaKL[I/II/I)

3.5

ChopmupoBaHHOCTh YMEHUN KPUTHUECKH aHAU3UPOBATh XUMHUYECKYIO




pa3HBIX HCTOYHHUKOB (CpencTBa MaccoBoil nHdopmaru, cetb HTepHeT

3.6

CdopmupoBaHHOCTH YMEHUI COOIOIATH MTPaBUIIa SKOJOTHUYECKH IEJIeC
TPYJIOBOM NIE€ATEILHOCTU B IEJISIX COXPAHEHUSI CBOETO 3JI0POBbSI U OF
OCO3HaBaTh OIACHOCTh BO3ACHCTBUS Ha >KMBbIE OpPraHU3MBI OIpEaeI
noHuMas cmbici mokasarens [IJIK (mpemenbHO MOMyCTUMOW KOHIIEHT

CII0COOBI YMCHBIUICHUSA U NIPEAOTBpAlICHUA UX BPEAHOT'O BOSHCﬁCTBHH Ha

11 KITACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHSI 0OCHOBHOI 00Pa30B
cpeaHero o0uero oopa3oBaHus

1

TeopeTquCKHe OCHOBBI XMMHH

11

Briagenne cucreMoi XMMUYECKUMX 3HAHMI, KOTOPAsl BKIFOYAET: OCHOBOIIOJ]
SJIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aroma, S-, p-, (-3JEeKTPOHHBIE Op
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, CTETIEHh OKUCJICHMS, XMMHUUYECKa.
MOJIApHBIA ~ O0BEM, KpUCTAUIMYECKAsl PEIIETKAa, THUIBI XUMHUYECK
BOCCTAaHOBUTCIIBHBIC, JK30- H Z-)HI[OTepMI/ILIeCKI/Ie, peaKIII/II/I HOHHOTO Of
HERJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAS JAUCCOLUAINS, OKUCIUTENb, BOCCTAE
peaKiy, XUMHYECKOe pPaBHOBECHE); TEOPHUH U 3aKOHBI (Teopus dJ€
[Mepuogmueckuii 3axkon [[.J1. MenneneeBa, 3akOH COXPaHEHHUs MAcChl), 3:
SI3BIK XUMHH, (PAKTOJIOTUIECKUE CBEJCHHS O CBOMCTBAX, COCTABE, MOJIYYCHE

BaKHEHIIINX HCOPraHN4YCCKUX BCILICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBbHO(

1.2

CdopmMupoBaHHOCTh YMEHHMM BBISBIATH XapaKTEpHbIE MPU3HAKU U B3a
IIPUMEHATH COOTBETCTBYIOLIUE MOHATHUSA IIPU ONKUCAHUM CTPOCHUSA U CBOH
UX IIPEBPALLCHNUH; BBIABIATh B3aUMOCBS3b XUMUYECKUX 3HAHUN C ITOHATU:!

CCTCCTBCHHOHAYYHBIX NPCIMETOB

13

Bnanenne OCHOBHBIMHM METOJaMHU HAay4YHOr'0O IO3HAHUA BCHICCTB U XUMI

U3MEepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHHE)

14

CdopMupoBaHHOCTh YMEHUHN OMPEENATh BAIEHTHOCTh M CTETIEHb OKHCI
COCTMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XHUMHYECKON CBs3H (KOBaJCH
BOJIOPOJHAs) B COCAMHEHUSX, THUI KPUCTALIMYECKON pEMmETKH KOH

MOJICKYJIApHas, MOHHAasd, MCTaJ'I.HI/I‘-ICCKa}I)

1.5

CdopMupoBaHHOCTh YMEHHUI OINpEAeNsATh XapakTep Cpeabl B BOJHb

COeIMHEHUI

1.6

ChopMupoBaHHOCTH YMEHHSI KJIACCH(PHUIMPOBATH XUMHUYECKUE PEAKLIUU TT




U COCTaBYy pPEAarupyloNINX BEIIECTB, TCIUIOBOMY JI(PQPEKTYy pPEaKIiH, U3

3JIEMEHTOB, 00PaTUMOCTH PEaKIMU, YYACTUIO KaTaIu3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHIA COCTABIATH YPAaBHEHUS PEAKIIUNA PA3TUIHBIX

YpaBHEHHSI PEaKIMii HOHHOTO 0OMEHA, YYUTHIBAs YCIOBHS, TPU KOTOPBIX =

1.8

CdopMupoBaHHOCTH YMEHUH MPOBOAUTH PEAKIIMH, MOATBEPKIAIOIINE Ké
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, IPUCYT

HCOPTraHNYCCKUX BCILICCTB

1.9

CdopMUpOBaHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIIHTEIBHHC

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/II;'I

1.10

CdopMUpOBaHHOCTh YMEHHI OOBSACHATH 3aBUCHMOCTH CKOPOCTH XHUMHU'

(dhakTOpOB

1.11

CdopMupoBaHHOCTh YMEHH OOBSCHATH XapaKTep CMEIICHUS XUMHUYECKO]

BHemHero Bo3acicTBus (mpuniun Jle [llaTenbe)

OO0m1as 1 HeOpraHU4ecKas XUMus

2.1

CdopMUpOBaHHOCTh YMEHUH pacKpbIBaTh CMBICH lleproamueckoro

ACMOHCTPUPOBATH €Iro CUCTCMATHU3UPYIOLIYIO, O6’b${CHI/ITeJ’IBHy}0 H IIPOTrHO

2.2

CdopMUpoOBaHHOCTh YMCHHI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aT
4 nepuonoB [lepuoanueckoii cucrempl XuMudeckux anemeHTos .M. Men
, P-, d-3JeKTpOHHBIC OpPOUTAIH», «IHEPTETHUCCKHE YPOBHH», OOBICHS
CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX COCAMHEHUH IO NEpUOLaM U TPy

xumMuueckux 3yemenToB /.M. MeHnieneesa

2.3

ChopMupoBaHHOCT, ~ yMEHUH  XapakTepuszoBaTb  (ONMHUCHIBaTb) 0O
HEOPraHMYECKUX BEIIECTB Pa3IMUYHBbIX KJACCOB, IMOATBEP)KIATh CYIIEC

MCKAY HCOPTraHNMYCCKUMHU BEIICCTBAMHU C ITOMOIIBIO ypaBHeHI/Iﬁ COOTBETC1

2.4

CdopMHpOBaHHOCTh YMEHUHN YCTAaHABINBAThH NMPUHAJJIC)KHOCTh HEOPTaHU®
onpenenEéHHoMy Kiaccy (Trpymre) COeTMHEHUH (MPOCThIE BEIIECTBA — M

OCHOBAaHUA, KUCJIOTHI, aM(I)OTepHBIC TNAPOKCUBI, COJ'II/I)

2.5

ChopMHpPOBaHHOCTh YMEHHUH HCTOIB30BaTh XUMUYECKYIO CUMBOJIUKY IS
U YPAaBHEHHH XHMMHUYECKUX pEaKUUW, CHUCTEMAaTUUYECKYI0) HOMEHKJIAT)
HA3BaHUS OTACNBHBIX HEOPTaHWYECKUX BEIIEeCTB (YrapHbIM ra3, yriel

U3BECTb, HETalIEHas! U3BECTh, MUThEBAS CO/A, TUPUT U APYTHE)

2.6

ChopMupoBaHHOCT ~ yMEHUH  XapakTepuszoBaTh  (OMUCHIBATH) OO
HEOPraHMYECKUX BEIIECTB Pa3IMYHBbIX KJIACCOB, MOATBEPHKIATh CYIIEC

MCXKAY HCOPTraHNMYCCKUMHU BEMIECTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBETC1




2.7

CdopMUpOBaHHOCTh YMEHUW IUIAHUPOBATH M BBIMONHITH XHUMHUYECK
IIEPOKCH]IAa BOAOPO/JA B IPUCYTCTBUU KaTaIM3aToOpa, ONPEACICHUE CPEIb
YHUBEPCAJIbHOTO WHIUKATOpA, BIMSHUE DPA3NIUYHBIX (PAKTOPOB Ha Ck
peaKuyu HOHHOTO 0OMEHa, KaYeCTBEHHbBIE PEaKI[MU Ha CyiIbdaT-, KapOOoHa
aMMOHHUS, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMaM «MeTamib» U <
MpaBWJIaMUd TEXHUKH O€30MaCHOCTH MpU OOpaIlleHUU C BEIIeCTBAMHU U |
MPEJICTaBIIATh PE3yIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (hopMe 3amucl

peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIHTaTOB

2.8

CdopmupoBaHHOCTh YMEHUH cOOIIOaTh MpaBUiia MOJb30BAHUS XUMUYE
o0opy/soBaHHEM, a TaKXe MpaBuia OOpalleHUs C BEIIECTBAMH B COO’

BBITIOJTHCHH IO JIa60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

CopMUpOBaHHOCTh YMEHHMHM  XapaKTepU30BaTh XHUMUYECKHE  IIPO]
MPOMBIIIJICHHOTO TIOJTYYEeHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke chopm

O6HII/IX HAaYYHBIX IIPpUHOUIIAX 1 SKOJIOTHYCCKUX HpO6JIeMaX XHUMHUYCCKOTI'O |

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCT NPEACTABICHUN 0 XUMUYECKOM COCTABIISIONIEH ecTe
pOJIM XMMUU B TO3HAHUU SIBICHUM NPUPOIbI, B (HOPMUPOBAHUM MBbIIILIE
(GYHKLIMOHAJIBHONH T'PaMOTHOCTH, HEOOXOJUMOM JUIs PELICHHs MPaKTH

000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U TIPUPOIHO cpesie

3.2

ChopMHUpPOBAaHHOCT, YMEHUW KPUTHUECKH aHATM3UPOBATH XUMHUYECKYIO

Pa3HbIX UCTOYHUKOB (CpCI[CTBa MacCOBOM KOMMYHUKAIIUH, CCTh I/IHTepHeT

3.3

ChopMupoBaHHOCTh YMEHHMH COOMIONATH MpaBUIa SKOJOTHMUECKH ILIETIECO

TPYI[OBOI;'I ACATCIIBHOCTH B LCIIAX COXPAHCHUA CBOCTO 3I0POBBA N OKPYKal

3.4

Oco3HaBaTh OMACHOCTH BO3JICHCTBHUS Ha JKUBBIC OpraHu3MbI onpenenéH
IIoKa3aTeia HI[K, MOACHATh Ha NpHUMEpax CITOCOOBI YMCHBIICHUA U

BO3)I€I\/'ICTBI/I5[ Ha OpraHu3M 4YcCJIOBCKa

3.5

ChopMupOBaHHOCTH YMEHHMH NPOBOJUTH BBIUMCIECHHUS C HCIOJIb30BaH
BEIIECTBAa B PAacTBOPE», OOBEMHBIX OTHOILIEHUHN I'a30B MPU XUMHUYECKUX
00béMa ra3oB IO M3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WM OObBE
pEeaKkIMK BEIIECTB, TEIUIOBOrO 3(QeKTa peakiMu Ha OCHOBE 3aKOHOE

MNpEeBpalICHUA U COXPAHCHUA SHECPTHUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kona IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Teopernueckre OCHOBBI OPraHUYECKON XUMUU
11 [IpeameT opraHudeckoil XUMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B MOTYUYCH]
' Teopus crpoeHust opranndeckux coequHeHnii A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKE!
12 CtpykrypHble (OpMYNIbl OpraHMYECKHX BEIIECTB. [ oMonorus, uzoMepus. XHMI
' COCIMHCHUSX — OJIMHAPHBIE M KpaTHBIC cBs3U. [IpeacTaBieHue o kiiaccupukammm opra
13 Homenknarypa opranndeckiux COeMHEHHH (crucTeMaTH4ecKas) 1 TPUBHAIIbHBIE HAa3Be
' KJIACCOB OPTaHUYECKUX BEIIECTB
2 VrieBogopoabl
91 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psa. MeTaH u 3TaH — MPOCTEHIIINE Mpe
' 1 XMMUYECKHE CBOMCTBA (PEaKIy 3aMEIICHUS U TOPEHUS ), HAXO0XKACHHUE B TIPUPOJIE, IT
AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUH psl. DTWIEH U MPOMWIEH — IMPOC
2.2 dbuznueckue W XHUMHUYECKHE CBOICTBa (peakuuu TUIPUPOBAHHS, TaJOTCHUPOBAE
MOJIMMEPU3AIUH ), TIOJTyYeHNEe U TPUMEHEHUE
53 Ankanuensl: OyrtaaueH-1,3 u MerunOyranueH-1,3: cTpoeHue, BaKHEWIIHE X
' nonumepusanun). [lomyueHne CHHTETUUECKOTO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKHH psifl. ALIETUIEH — MPOC
2.4 cocTaB, CTpoeHHe, (pU3MUEeCKHe W XMMHYECKHE CBOMCTBA (pEaKIMH THUAPUPOBAHUS
TOpPEHUsI ), TOJIyYCHUE ¥ PUMEHEHHUE
Apenbl. beH3on: coctaB, cTpoeHue, (GU3NMUECKUe U XUMUUYECKHE CBOMCTBA (PEaKIny -
95 MoJIydeHue U TpuMeHeHue. Tonyon: cocTtaB, CTpoeHue, (U3UYECKUe U X
' TaJIOTEHUPOBAHUS W HUTPOBAHMS), TIOJYYCHHE W TMPUMEHEHHE. TOKCHYHOCTH aper
YTJIEBOJOPOAaMU, MPUHATIEKAIIUMH K Pa3INYHbIM KJlaccaM
[IpupoaHbIle UCTOYHUKH YTIEBOAOPOIOB. [IpupoHbIil Ta3 U MOMyTHBIE HEPTSIHBIE Ta
2.6 CrocoObl  mepepaOOTKH HEPTH: TEeperoHka, KpPeKUHr (TepMUYECKHI, KaTaluT
nepepaboTku He(TH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yrom
3 Kucnopoacoaepxaniyie opraHM4ecKue COeTMHEHUS
31 [IpenenpHBIE OMHOATOMHBIE CIIUPTHL. METaHOM M 3TAHOI: CTPOEHUE, PU3UIECKHUE H >
' AKTUBHBIMH MeETaJUlaMH, TallOT€HOBOJOpPOAAMH, TOpeHue), npuMmeHeHue. Bomopon




crupToB. JleiicTBHE METAaHOA U ATAHOJIA HA OPTAaHU3M YeJIOBEKa. MHOTrOaTOMHBIE CITH
CTpoeHue, (PU3NUECKHe U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MICTIOYHBIMU M

Ha MHOI'OQTOMHBIC CHI/IpTI)I). HeﬁCTBHC Ha OpraHu3M 4€JIO0BCKa. HpI/IMeHeHI/IC T ECPH]

3.2

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMUUECKHe CBOMCTBAa. ToKCHYHOCTD (et

3.3

Anpaeruapl U KeTOHBL. DOpMaNBIETHl, aleTANbICTU/: CTPOCHUE, (PU3NYCCKUE H

OKHCJICHHUSA U BOCCTAHOBJICHHA, KAUECTBCHHBIC peaKHI/II/I), IMOJIYYCHHE U IIPUMCHCHHUEC

3.4

OmHOOCHOBHBIE TpeeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHAs M YKCYCHas KH(
XMMHYECKHE CBOIcTBa (CBOMCTBa, oOmMe Ui Kilacca KUCIIOT, peakius sTepuduka
CreapuHOBas M OJIGMHOBAas KHUCIIOTHI KaK IPEICTABUTENM BBICHIMX KapOOHOBBIX KI

KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBUE

3.5

Crnoxuble 3(GUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIAPONM3 CIOXKHBIX 3(

IIpumenenune xupoB. buosornueckas poib )KUPOB

3.6

VYTIeBOIbI: COCTaB, KJIACCH(UKAIMS YIIIEBOIOB (MOHO-, IU- U MOJIMCaxapusl). [ IOk
OCOOCHHOCTH CTPOCHUSI MOJICKYIbI, (PM3MYECKHE W XUMUYCCKUE CBOMCTBA (B3aMMOJIC
OKHCJICHHE aMMHUAYHBIM pacTBOpOoM okcujia cepedpa(l), BocctaHOBIEHUE, OPOKEHUE T:
npuMeHeHne, Ouosoruueckas posib. dotocuHTe3. DpyKTO3a Kak H30MEpP TIIFOKO!
npupoaHble moauMepsl. CTpoeHHe Kpaxmalia U HeJUT0103bl. OU3NYecKre 1 XUMUYECK

KaueCTBEHHAS PEAKIUs C HOJI0M)

A30Tcoz[ep>1<a1une OpTraHU4YC€CKUC COCANHCHUA

4.1

AMWHOKHUCIOTHI KaK aM(l)OTepHBIe OpraHn4YeCKUC COCAUHCHUS. dusznyeckue U XUMU4

npuMepe riauiuHa). buonornueckoe 3HaueHue aMUHOKHUCITOT. [lenTuabt

4.2

benku kax MNPUPOAHBIC BBICOKOMOJICKYIISIPDHBIC COCAWMHCHUS. HepBI/I‘lHaﬂ, BTOpHUYHAA

XUMHYECKUE CBOMCTBA OCIKOB: THAPOIN3, ACHATYpaIlis, KaueCTBEHHbIC Peakluy Ha O

BBICOKOMOJ'ICKy.HSIpHBIe COCAMHCHUA

5.1

OCHOBHBIC TOHSATUS XHMUH BBICOKOMOIJICKYJIAPHBIX COCIUHECHUI: MOHOMCp, IIOJIMM
MMoJIMMEpHU3alln, CpCAHAA MOJICKYJIApHASA Macca. OcHOBHBIC METOJABI CHHTEC3a BBICC

MMoJIMMEpHU3alAa 1 NOJUKOHACHCAI A

5.2

SKCHepI/IMCHTaHBHLIC MCTOABI HM3YUYCHHUSA BCIICCTB U HX HpCBpaHlCHI/Iﬁl O3HAKOMIJIC

HNCKYCCTBCHHBIX BOJIOKOH, ITACTMAacCC, KAy4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KayqYKzs

11 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

TeopeTnyecknue OCHOBbI XUMUHU




XuMuueckui 3neMeHT. AToMm. Snpo atoma, U30TOMbL. DJIEKTPOHHAST 000JI0YKA. DHE]

11 ATOMHBIC OpOHTaIH, S-, P-, d-371eMeHThI. OCOOCHHOCTH pacHpe/eICHHsI JCKTPOHOB II
HEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAsS KOH(UTYpalisl aTOMOB
Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema xuMuyeckux 3jeMeHnToB .M. Me
12 3akoHa U lleprognueckoil cucrembl xumuueckux snemeHToB .M. MenneneeBa c
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMUYECKHX 3JIEMEHTOB U 00pa3y
BELIECTB I10 TPYIIaM U IepruoiaM. 3HaUYEHUE NIEPUOINYECKOr0 3aKOHA B pa3BUTUU Hay
Crpoenue BemecTBa. XUMHUUYECKasl CBA3b. BuUibl XUMHUYECKON CBA3M (KOBaJE€HTHas I
13 MeTajuindeckas). MIoHbl: KaTHOHBI U aHHOHBI. MeXaHU3MbI 00pa30BaHMs KOBAJICHTHO
JIOHOPHO-aKLENTOpHBIN). BonopoaHas cBs3b
14 BanenTtHocTh. DnekTpooTpuniaTenbHOCTh. CTENEHb OKUCIICHUS
BemiectBa MOJEKYJISIPHOTO W HEMOJEKYJISPHOTO CTPOEHUS. 3aKOH IOCTOSHC
1.5 KPUCTAIIIMYECKUX PpEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THIA KPUCTAL
JUCIIEPCHBIX CUCTEMax. MICTUHHBIE M KOJUIOWAHBIE pacTBOPBL. MaccoBast 10JIs1 BELIECT!
1.6 Knaccugukarus HeopraHndeckux coenHeHnii. HoMeHKIaTypa HeOpraHn4eCKUX Belll
17 Xumuueckas peakuus. Kiaccupukanuss XMMHYECKHX PEaKIUid B HEOPraHHYECKOU
COXPaHEHMs MacChl BELIECTB, 3aKOH COXPAaHEHUS U NIPEBPALLEHUS SHEPIUH ITPH XUMU U
138 CKOpOCTh peaKiuu, €€ 3aBUCHMOCTh OT Pa3InYHbIX (PAKTOPOB
19 OOpatumblie peaknuu. XUMHYECKOoe paBHOBecue. MDaKTOPBI, BIUSAIONINE HAa COCTC
ITpunnun Jle HlaTense
110 OnexTponuTnueckas auccounanus. CuiibHble U ciadble 3eKTponuThl. Cpena BOAE
HelTpanpHasi, menoyHas. Peakiuy noHHOro oomMeHa
1.11 OKMCIIUTENBHO-BOCCTAHOBUTENLHBIE PEAKIIMU
2 Heopranuyeckas Xumus
Hemeramnsl. [lonoxxenne HemetaiuioB B llepuoanueckoil cucreMe XHMHYECKHX
2.1 0COOEHHOCTH CTPOEHHUSI aTOMOB. PU3NYECKUE CBOWCTBAa HEMETAIIIIOB. AJIOTPOIHUS HEM
cepsl, pocdopa u yrieposa)
XWMHUYECKUE CBOWMCTBA BAXHEHIIMX HEMETALIOB (TaJIOT€HOB, CEpbI, a3oTa, (ocdc
2.2 COCIMHEHUN (OKCHJOB, KHCIIOPOJCOJEPKAIUX KHUCIOT, BOJOPOIHBIX COEIHHEE
HEMETAJUIOB U UX COEIMHEHUN
Mertannsl. [lonoxenne meramioB B Ileproanueckoil cucteMe XUMUYECKUX DJIEMEHTOE
2.3 CTPOEHUS IJEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmme ¢(u3nveckue CBOMCT!
DIIEKTPOXUMUYECKUH PsiJl HAPSKEHUA METAIIIIOB
2.4 XUMHYECKUE CBOMCTBA BAXKHEUILIMX METAIOB (HATPHUH, Kalnuil, KalablUi, MarHui, .




MeJb) 1 uX coequHeHni. O0Imue crnocoOsl monydeHus: MetauioB. [lpumenenne merans

2.5 ['eneTnyeckasi CBA3b HEOPTaHUYECKUX BEILECTB, MPUHAIJICKAIIUX K PA3ITMUHBIM KIIACC
3 XuMud v )KU3Hb

31 Pone xumum B oOecriedyeHUH SKOJOTUYECKOW, DHEPreTHYECKOW W THUIIEBOW 0e30
[TonsiTve 0 HAYYHBIX METOAAX IMO3HAHMS BEIIECTB U XUMUYECKUX PEaKIIUil
[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIMIIAX MTPOMBIIUICHHOTO MOJYYEeHUS BaKH

3.2 BEILIECTB M MATEpPUAJIOB: BAXKHEHIINE CTPOUTENIbHBIE MaTepualibl, KOHCTPYKIIMOHH
KepaMUKa, MaTepUalibl 1Jisl AJIEKTPOHUKH, HAHOMATEPUaJIbl, OPraHUYECKUE U MUHEPAIIE

33 XuMHsT W 3I0pPOBbE YEJIOBEKA: IPaBWJIA HCIIOJIB30BAHUS JICKAPCTBEHHBIX IIpe

MCIIOJIb30BaHUS MPENapaToB OBITOBOM XMMHUHU B MIOBCETHEBHON KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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