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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit ®Depeparuu», TpeboBaHUN K pe3ybTaTam
OCBOCHHMS (efepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DPOII  COO), mnpencraBieHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBarenbHOM cranjaapte COO, ¢ yuérom Konuenumu
mpenojaBanus  y4eOHOro  mpeaMera «XuMHS» B 00pa30oBaTEIbHBIX
opranmsanusx  Poccmiickon — dPexepanuu, — peAM3YIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii ®@enepaunu Ha nepuon a0 2025 ropay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MpOTrpaMMBbI M0 XUMHUU, K OMPEICTICHUIO
oOmielt crpaterun OOy4YeHHs, BOCHHUTAHUS U Pa3BUTHS OOyYarOIIUXCS
cpeacTtBamMu ydeOHOro mpeamera «Xumus» st 10—11 kimaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBITTYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111€00pa30BaTeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
o0pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIONIMM ATAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX ILIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHUs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TMPHUPOJABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpbl YEJIOBEKAa, a TaK)Ke 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHHUS K
CBOEMY 3/I0pPOBbIO U MPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOydaroluxcsi Ha YypOBHE CpeaHero oOmiero o0pa3oBaHusi CpPEICTBaMU
y4ueOHOTO mpeaMera «XUMHUS», COACpKaHWE U TIOCTPOCHHE KOTOPOTO
OTIPE/ICJICHBl B MPOTpaMMe M0 XUMHH C YUETOM CcHelnu(PUKU HAyKu XUMUH, €€
3HA4YEHUS B MO3HAHUM MPUPOJIbI U B MATEPUAIILHON JKU3HU OOIIECTBA, a TAKXKE C
yu€ToM OOIIMX I1eNed M MPUHLHUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obOmiero oOpasoBanusi B Poccuiickoii
denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0co0YyI0 PoJib B
COBPEMEHHOM IMBWJIM3allUM, B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHPOBAHWE PalMOHATHHOTO
HAyYHOTO MBIIUICHUS, B CO3/JaHHE LIEJIOCTHOTO TMpEeICTaBiIeHUs 00



OKpYXalollleM MHUpE KaK O €IMHCTBE IMPUPOABI M YEIIOBEKa, KOTOPOE
dbopMupyeTCsT B XMMHUHM HAa OCHOBE IIOHUMAHHWS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C JIPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS
CTajla HEOThEMJIEMOM YacThIO MHUPOBOW KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYyJla U KU3HU KaXJI0ro wieHa obmiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3MJaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
penieHre ria00adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, SKOJOTMYECKOH O€30MacHOCTH U
OXpPaHBbI 3JI0POBBSL.

B cootBeTcTBUM C 0OOmMIMMH TEISIMU U MPUHIUIIAMUA CPEIHETO OOIIEro
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kiaccel, 06a30BbIi
YPOBEHb M3YUYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJTOTOBKY oOyyarommxcs, HEOOXOIUMYIO UM TUIA BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIECIIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HETOCPEICTBEHHO C XUMHUEH.

CocTaBislOIUMHA  TIpeAMeTa «XUMHUS» SBISAIOTCS 0a30Bble KypChl —
«Oprannueckast xumus» u «OOIIasi U HeOpraHUYecKass XUMHUS, OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH:
CUCTEMa 3HaHUH MO0 HEOPTaHUYECKON XUMUU (C BKIIOYCHHEM 3HAHHUMN U3 00IIei
XUMUU) U opraHnndeckoit xumun. ®opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
M3YYEHUU TIpeAMeTa OO0EeCleYrMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSITHI, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuveckass XuMus» copmMupoBaHa B MporpamMme MO0 XMMHHU HAa OCHOBE
CUCTEMHOTO TMOAXO0/Ja K H3YYEHHI0 YYeOHOro marepuaia U 0O0YCJIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM Ppa3BUTHUEM 3HAHUKW Ha  OMNpeAeiIEHHBIX
TEOPETUUYECKUX YPOBHSIX. Tak, B Kypce€ OpPraHMYECKOM XUMHUM BEUIESCTBA
paccMaTpUBaKOTCA HA YPOBHE KIIACCUYECKOW TEOPUHM CTPOCHUS OPraHUYECKHUX
COCAMHEHUN, a TaKXe Ha YPOBHE CTEPECOXUMHUYECKHX M DJIEKTPOHHBIX
NpencTaBlieHud O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3ydaeMblX B Kypce
BEILIECTBAaX JAlOTCS B PAa3BUTUM — OT YIJIEBOJOPOJOB JIO  CJIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoi XuMHUU
MOJIy4yaloT pa3BUTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUsI IEpPBOHAYANIbHBIC TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOICTB BEIIECTB OT
UX CTPOEHUS, O XUMUYECKON PEAKIUU.

[log HOBBIM yrjoM 3peHus B mpeaMmeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETHYECKUI MaTepual W (DaKTOJOTHYECKHE CBEJCHHS O BEIIECTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OO1as U HeopraHudeckas
XUMUSD» 00YyYaroluUMCs TPEAOCTaBIAECTCS BO3MOMXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX U METOJIOJOTHYECKUX
MO3UIUH, TIIyOKe MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMM 3TOro 3aKoHa —
oT 00o0MIaromel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HAHMA O BaXXHEHIIMX BeNIECTBaX, MX COCTaBe,
CTPOEHHUH, CBOMCTBAX M NMPUMEHEHUH, & TAKKE O XUMUYECKUX PEAKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAaMHU COJAEpPKaHUSA, HMEIOIMIMMHU KyJIbTYpPOJIOTHUYECKUN U
MPUKIAAHOW XapakTep. DTU 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3HU
XUMUU C JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
PAKTHYECKOH JESITEbHOCTU YEI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAYKEHUS
K TpOIEecCYy TBOpPYECTBA B OO0JACTH TEOPHUM W MPAKTUYECKUX MPHUIIOKEHUN
XUMUHU, T[IOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBbIX MpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICJIUBaTh MHGPOpPMAIMI0O M MNPUMEHATH €€ JUIsl TOMOJHEHUS 3HaHUM,
pELIEHUs] MHTEJUIEKTYalIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEA0BATENBCKUX
3amad. B menom coxepikanue ydyeOHOro mpeamera «XUMHsD) TaHHOTO YPOBHS
M3Y4YEHUsI  OPUEHTUpPOBAaHO  Ha  (OpPMHpPOBaHHE y  OOydYarolUXcs
MHUPOBO33PEHYECKON OCHOBBI JIsl TOHUMAaHUS (PUITOCO(PCKUX HAEH, TAKUX KaK:
MaTEpUAIIBHOE  €JUHCTBO HEOPraHMYECKOTO M  OpPraHMYEeCKOro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM M CTPOCHUEM, [I03HABAEMOCTh
IPUPOAHBIX SBJICHUU MYTEM DKCIEPUMEHTA U PELICHUS NPOTUBOPEUUN MEXKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEINOCHIIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUICHUH OHKOJOTMYECKHMX TpodsieM, a Takxke MpoljeM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUSl HOBBIX TEXHOJOTHMH U
MaTepHuaoB.

B miaHe pemieHuss 3amady  BOCHUTAHUS, PAa3BUTHUS M COLMAIM3ALMU
oOy4Jaronuxcsi TPUHAThIE TPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEaesICHUIO
COJIEp)KaHUsI W TOCTPOEHUS NpeaMeTa MpeaycMaTpUBarOT (OpMUpPOBaHUE
YHUBEPCATbHBIX YYE€OHBIX JEWCTBUN, HMEIOIUX 0a30BO€ 3HAYCHHE IS
pa3IMYHBIX BHUJIOB JEATEIbHOCTH: pEIIEeHUs MpoOjeM, MOWCKa, aHauu3a Hu
00paboTkn  WH(OpMAIMK, HEOOXOAMMBIX JJISI MPUOOPETEHHUS  OIbITa



MPAKTUYECKOM M HCCIIEIOBATEIILCKON JIESITEIbHOCTH, 3aHUMAIONIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenojaBaHus XMMUU KaKk Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOuiero ooOpa3oBaHus, IpH
OTPENICIICHUH COAECPKATEIHHON XapaKTEPUCTUKHU IIeJIe W3YyuYeHHs MpeaMeTra
HampaBJICHUEM TEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIMOHHO TMPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKM Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUUYECKOW JEATEIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKOW TOYKU 3PEHUSI TaKOU
MOAXOJ K OMNpEAeICHUI0 IeJle H3ydeHus MpeaMeTra SBISETCS BIIOJIHE
OTpaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHMS IJIaBHBIMHU LEISIMU U3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (GopMUpPOBAaHHME CHUCTEMbl XHUMHYECKMX 3HAHUW Kak BakHEHIIeH
COCTaBJIAIONIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPa, B OCHOBE
KOTOPOM JIeKAT KJIIOUEBBIC MOHATHS, (yHIaMEHTAJIbHBIE 3aKOHBI M
TEOPUU XHMHUHU, OCBOCHHUE S3bIKa HAyKHW, YCBOEHHWE W TIOHUMAaHHE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHUE C UCTOPUEH WX PA3BUTHS U CTAHOBJICHHUS;

e (¢opMupoBaHHE U Pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOMAX
MO3HAHUSA BEIIECTB M XUMHYECKUX pEeaKIfil, HEOOXOIUMBIX JIJIs
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XUMUYECKUX SIBIICHHUM, UMEIOIIMX MECTO B MPUPOJAE, B MPAKTUUECKOU U
MOBCEIHEBHOM JKH3HM;

e pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C
HAOMIOICHHEM U OOBSICHEHHEM  XHMHUYECKOTO0  DJKCIIEPUMEHTA,
COOJIFOICHUEM TIpaBMIT 0€30MaCHOTO OOPAIICHHS C BEIISCTBAMHU.

Hapsny c¢ »stum, coaepxkaTrenbHas XapaKTepUCTHKa IIeledl W  3aaad
U3Yy4YeHUs TIpeMeTa B MpOorpaMme 1Mo XMMHUU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBHUM C HOBBIMH TMPHOPUTETAMHU B CHCTEME CpPEIHEro OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBINICH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OoOydeHwus,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa3oBaTeIbHOM
OpraHu3allii, BiaJCIOIero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMU aKTUBHOTO MOJTYyYEHUS 3HAHUI
Y IPUMEHEHUS UX B PEAbHOM KU3HU NI PEUICHUS MPAKTUYECKUX 3a]a4.

B cBsi3u ¢ 3TUM mpu U3ydeHUH mpeameTa «XUMUsH JOMUHHUPYIOLIEE
3HaUY€HUE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:



aganTanus OOyYaroUMXcsl K YCIOBUSM JWHAMHYHO Pa3BUBAOLIETOCS
MUpa, (OPMUPOBAHUE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0oOOpa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPHUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsSX, CBSI3aHHBIX C
BEIIIECTBAMH M UX IPUMEHEHUEM;

dbopmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITETECHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUEHUE [JISl PA3JIMYHBIX BHUOB
NEeSTEIBHOCTH:  pEIIeHUs MpoOiieM, TIOWCKa, aHaiu3a U  00paboOTKU
uHpopMaIi, HEOOXOJUMBIX JUIsi TMPUOOPETEHUS ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMUMAET BaXXHOE MECTO B MO3HAHUM XUMHUH, & TAKXKE JJI OLEHKHU C
MO3ULIUA 3KOJIOTHYECKOM O€30MacHOCTH XapakTepa BIIMSHUS BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CpELY;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0y4YarIMXCA: CIIOCOOHOCTH CaMOCTOSITENIbBHO TPHOOPETATh
HOBBIC 3HAHUS M0 XMMHH B COOTBETCTBHU C JKHU3HCHHBIMH TOTPEOHOCTSIMH,
HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUHU JI1 TOHCKAa U
aHanu3a Y4yeOHOW ¥ HAY4YHO-TOMYJISAPHONM HMHPOpPMALUU XUMHYECKOTO
CoJIep KaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOY4YaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIILIEHUs, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIHUMBbI, B YACTHOCTH, MpPH IUIAHUPOBAHUU W
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOy4aromuxcsi YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HaIPaBJIECHHOCTH XUMUU, €€ BaXXHOW pOJIM B PEHIEHUM TJI00aJbHBIX MPOOJIeM
pPalMOHAIBHOIO MPUPOAONOIb30BAHUS, TOMOJIHEHHS IHEPTETUYECKUX PECYPCOB
U COXpaHEHUs NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEepeXHOTO OTHOLIEHUS K TPHUPOJE M CBOEMY 3J0pPOBbIO, a TakKke
NPUOOPETCHUS OMbBITA HWCIIOJIB30BAHUS TMOTYYCHHBIX 3HAHWUN IS TPUHSATHS
I'PAMOTHBIX PEIICHUH B CUTYaIIUSX, CBI3aHHBIX C XUMHUYCCKUMU SIBJICHUSIMH.

B yudeOHOM mutane cpeaHero oOmiero oOpa3oBaHUsA MNPEAMET «XUMUS»
0a30BOro0 ypoOBHSI BXOAWUT B COCTaB MpeaMeTHOM obmnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHD».

OO61iee yuciao 4acoB, OTBEAEHHBIX ISl M3YYEHUS XUMHUHU, Ha 0a30BOM
ypOBHE cpeaHero ooIiero oopa3zoBanusi, coctasisier 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYYEHUAA
10 KITACC
OPT'TAHNYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHM4ecKol XUMHH: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
B NIOJIyYEHUH HOBBIX BEIIECTB U MaTepHaloB. Teopus CTpOEHUsI OPraHUYECKUX
coennHeHn A. M. bymiepoBa, €€ OCHOBHbBIE NOJIOKEHHS. CTPYKTYpHBIE
(opMyJibl OpraHndeckux BelecTB. ['omomorusi, nzomepusa. XuMudeckas CBA3b
B OPraHUYECKHUX COEIUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre 0  KjlaccM(HUKAUMKM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTUyecKas) U TpUBUAJIbHBIC
Ha3BaHUS BOXHEHIIMX MIPEACTABUTENEH KIACCOB OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHHE C 00pa3laMu OPraHWYeCKUX BELIECTB M MaTepuajgaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONKMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIeHUE, OOYTJIMBaHNE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMUA psAn. MeTaH W dTaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMeleHUs] U TOPEHMs), HaXOXKJIECHUWE B NPUPOJE, IMOIyYCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIIEH U MPOIUIIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3UUECKUE U XMMHUYECKHE CBOICTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIApaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metunOytaauen-1,3: crpoeHue, BaKHEHIINE
XUMUYECKHE CBOICTBa (peakuus NOJINMEPHU3AIIN). [Tonyuenune
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJKHHOB: COCTaB, CTPOEHHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIor€HUPOBAHNUS, THIPATALIUN, TOPEHUS ), TOTYYEHUE U IPUMEHEHUE.

Apenbl. benzoin: cocras, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE M NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, usuyeckue u XuMuyeckue ceoucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NnoJyueHue u npumeHnerue. TOKCHUYHOCTD
apeHOB. I'eHeTH4YecKas CBA3b MEXAY YIVIEBOJOPOJAMH, NPHUHAMIEKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpUpoaHBINM ra3 W MOIyTHBIE
He(Tsaubie ra3pl. Hed1h n e€ npoucxoxaenue. Crnocodsl nepepadboTku HedTH:
IEPEroHKa, KPEKUHI (TEPMHUYECKHUH, KaTaJuTHUeCKuil), nuponus. IIpoaykrsl
nepepaboTkn He(dTH, MX M[PUMEHEHHE B MPOMBIIUIEHHOCTH WU B OBITY.
KaMeHHbII1 yrosib 1 NpoayKThl €ro nepepaboTKu.

DOKCnepruMEeHTAIbHBIE METOAbl W3YYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOOpasliaMy IIJIacTMacC, Kay4yKOB M PE3HMHBI, KOJUIEKLIUHU
«Hedpts» u  «Yromap», MOAEIUPOBAHUE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOr€HONPON3BOIHBIX, IPOBEJCHUE NPAKTUYECKOW palboThl: MOJIy4YEHUE
ATUJIEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnsble 3anaun.

Beluucienuss mo ypaBHEHUIO XUMHUYECKON peakuuu (macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKUUU I10 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOAHBIX BEHIECTB WJIH MPOAYKTOB
peakiun).

Kucaopoacoaep:xamue oprannyeckie coeAHHEHUs

IIpenenbHblE OAHOATOMHBIE CHMPTHI. METaHOJN W 3TaHOJ: CTPOEHUE,
¢usznyeckue U XUMHUYECKHME CBOWCTBA (peakUuu C AKTUBHBIMH MeETaljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOIOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U ATaHOJIa Ha OpraHU3M 4eJIOBEKa.

MHOroatroMHble COUPTHL. DTWICHIJIMKOJIb W TJIUUEPUH: CTPOEHUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE CO IIETOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl PEaklMsi Ha MHOTOaTOMHbIE cIUpThI). JleiicTBue Ha
opraHusM uesnoBeka. [[pumeHenune rauueprHa U 3TUICHTJIMKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJbl, (PU3MUECKHME M XUMHUUYECKHE CBOICTBA.
TokcuuHocTh penona. [lpumenenne GpeHona.

Anpperunpl U kemowuvi. DPOpMANBIAETHA, AaUETANbACTUI: CTPOEHUE,
¢uznyeckue U XUMUYECKUE CBOMCTBA (PEaKI[MN OKUCICHUS U BOCCTAHOBJICHHUS,
KauyeCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNibHbIE KAapOOHOBBIE KHUCIOTH. MypaBbuHAS W
YKCYCHAsl KUCJIOTBI: CTpOEHHUE, PU3NUECKIEe U XUMUUECKHE CBONCTBA (CBOMCTBA,
oOme nns Kiacca KUCIOT, peakius »TepuduKalnuu), TOJydyeHUuEe U
npumeHeHue. CTeapuHoBasi U OJICMHOBASI KUCIOTHI KaK MPEJICTABUTENH BBICIIUX




KapOOHOBBIX KHCIOT. MbIJa KakK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maposnus
cinoxHbiX 3pupoB. Kupel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJib :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
noyMcaxapunbl). [oko3a — mpocTedIuid  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcusiom meau(Il), okuciaeHne amMuagyHbIM pacTBopoM okcua cepedpa(l),
BOCCTaHOBJIEHUE, OPOKEHHE TIIFOKO3bl), HAX0XKICHUE B MPUPOJIE, IPUMEHEHHE,
ounonorunyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

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

DKCIepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB U HX MPEBPAILCHUI:
MIPOBE/ICHNE, HAOJIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcugoMm meau(Il)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE TIIMIICPUHA C
rugapokcugom meau(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedbpa(l) m runpoxcunom menu(Il), B3aumonelicTBue Kpaxmasna C
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaumn.

Bbluucienuss mo ypaBHEHHIO XHUMHYECKOW peakuuu (mMacchl, 00BEMA,
KOJINYECTBAa HCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIUH IO H3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEHIECTB WJIU MPOIYKTOB
peakiun).

A3o0TcozepKalume OpraHuuecKue COeIMHEHMUS.

AMHWHOKUCIIOTBI ~ Kak  aM(OTEepHble  OpPraHUYECKHE  COCIMHEHUSI.
duznveckue U XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpe TIIMIIMHA).
buonornueckoe 3HaueHne aMMHOKUCHOT. [lenTuasl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAsI U TPETUYHAsI CTPYKTypa OelKkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE pEaKIIMU Ha OEJIKU.

OKCIEpUMEHTANIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
HaOIIOZICHUE W ONMHUCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpamus OEIKOB
MIPY HAarPEBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS



OCHOBHBIE TOHSTHS XHUMHH BBICOKOMOJIEKYJSIDHBIX  COCTUHCHUA:
MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEICHb IMOJIMMEPU3AINH, CPETHSISA
MoJieKyJisipHass Macca. OCHOBHbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — TTOJIMMEPHU3ALIMS U MOJTUKOHACHCAITHS.

DKCNepUMEHTATbHBIE METOABl M3YUYEHHUS BEIIECTB M WX TMPEBPAIICHUIA:
O3HAaKOMJIEHHE C oOpasllaMu TPUPOJHBIX H HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYEHUH OpPraHUYEeCKOM
xumMud B 10 Kacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHSATHH, SBISIOMIMXCS CUCTEMHBIMHU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJIICHUWE, HAay4YHBI (aKT,
TUIO0Te3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiIacCHU(UKAIUs, MMEPUOINIHOCTD,
HaOII0ICHUE, M3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAaHHE.

dusnka: wmatepus, DJHEPrus, macca, aToM, OJJIEKTPOH, MOJIeKya,
HSHEPreTUYECKU YpPOBEHb, BEIECTBO, TEIO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, ouochepa, oOMEH BEHIECTB B OPraHHU3ME,
dboTOCHHTE3, OMOJOTUYECKH AKTHUBHBIC BemecTBa (OCTKH, YTIIEBOJBI, JKHPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TOPOJIbI, TIOJE3HbIE HMCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHoNOTHSA: THUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IHUTAHUSA,
MOIOIIIME CPEICTBA, JIEKAPCTBCHHBIE U KOCMETUYECKHE Tpenaparsl, MaTepPHaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHH

XUMUYECKHI »eMEHT. ATOM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAs
000109Ka. DHEPreTUIECKNEe YPOBHHU, TTOAYPOBHU. ATOMHBIE OpOuTany, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OpOUTAIISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOHPUTYpaIUsi aTOMOB.

[lepuonuueckuit 3axkon u Ilepuoamueckas cucTeMa XUMHUYECKUX
snementoB JI. WM. MenaeneeBa. CBsi3b NEPUOAUYECKOrO 3aKOHA U



Ileppnognueckon cucremsl xuMmuueckux daeMeHToB /. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 0Opa3yeMbIX HMMHU MPOCTHIX U CIIOKHBIX
BEIIECTB [0 TpynnaM M MepUoJaM. 3HAYEHUE IEPHOJUYECKOTO 3aKOHAa B
Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XHUMHUYECKas CBSI3b. BuUAbl XUMHUYECKOW CBSA3U
(KoBayieHTHAsl HEMOJSIPHAS U TOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenp oxkucieHus. FIOHbI: KATHOHBI M AaHUOHBI.

BemecTtBa MONEKYNSPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSTHCTBA  COCTaBa  BELIECTBA. [HUIBI  KPUCTALIMYECKUX  PELIETOK.
3aBUCUMOCTB CBOMCTBA BELIECTB OT THUIIA KPUCTAIIMYECKON PEIETKH.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUTOMIAHBIE PACTBOPBL.
MaccoBas 1oJis BEECTBA B pacTBOPE.

Knaccudukanus  HEOpraHMYECKUX  COEAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHuecKkas CBA3b HEOPraHUYECKUX BELIECTB,
IPUHAJIKAIINX K PA3JIUYHBIM KIIaCCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakuuid B
HEOPraHMYE€CKOM M OPraHM4YeCKON XMUMUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMHUECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT PAa3JIMYHbIX  (PAKTOPOB.
OOpatumble peakuuu. XuUMHUYecKoe paBHOBecue. DakTOpbl, BIMAIOIINE Ha
COCTOSIHME XUMHUYeCKOT0 paBHOBecHs. [Ipunnun Jle [Hlatense.

OnekTpoiutuueckas aucconuanus. CUIIbHbIE U CJla0ble JJIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJbHAs, IIEIOYHAS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIUY.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUI:
neMoHcTpauus tabmui «lleproguyeckas cucreMa XMMHYECKUX 3ieMeHToB [l.
N. MenaeneeBay, n3ydeHrue Mojielield KpUCTAUIMUYECKUX PEIIETOK, HAOII0/ICHHUE
U ONHCAHHME JIEMOHCTPALMOHHBIX M JIa0OPATOPHBIX OMBITOB (Pa3iokKEeHHE
IIEPOKCHIA BOAOpPOAA B MNPHUCYTCTBUU KaTaau3aTopa, OIPEACICHUE CpEembl
pPacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO WHIHUKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHue pa3iauYHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOMN peaKIIum.

Pacuérnbie 3anaum.



Pacuétel 1O ypaBHEHUAM XHUMHYECKMX pEakiuid, B TOM 4YHUCIE
TEPMOXUMUUYECKUE PACUETHI, pACUETHl C MUCIOJIb30BAHUEM TMOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeramer.  Ilomoxenne HemeramoB B Ilepuoanudeckoit cucreme
xuMuueckux snemeHToB J[. Y. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yriepoga U KpEeMHHs)) U UX  COCAUHEHUN  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHEeHNE BAXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Meramnsl. [lonoxenune metamuios B [lepuognueckoit cucteMe XUMHUYECKUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOEHHUS BJIEKTPOHHBIX
000704eK aTOMOB MeTauioB. O0mMe Puznueckrue cBocTBa MeTauioB. CIiaBsl
METAJUIOB. DJIEKTPOXUMHUYECKUAN PSAT HANIPSYKEHUM METaJIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHM, Kalui, KaJIbIIUH,
MarHui, aJlOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHECHUH.

OO61mume crnocoObl MOy4eHHs] MeTAIIOB. [[puMeHeHne MeTaliioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUI:
U3y4YeHHE KOJUIEKINU «MeTasuibl U CIUIaBbD», 00pa3lioB HEMETAJUIOB, PEIICHHUE
AKCIIEPUMEHTANILHBIX 3a/a4, HAOIIOJCHUE U OMHCAHHWE JEMOHCTPAIMOHHBIX U
7a00OpaTOPHBIX  OMBITOB  (B3aUMOJEHCTBHE THAPOKCHUIA  aFOMUHUS  C
pacTBOpaMM KHUCJIOT M IIeJIoYeld, KauyeCTBEHHbIE pEaKIMM Ha KaTHOHBI
METaJIJIOB).

Pacuérnble 3anaumn.

Pacuétel Macchl BelecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WK 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€tbl mMacchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJHO U3 BELIECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponb xuMuu B 00ecreueHn SKOJOTUUECKOM, YHEPTETUUYECKON U MUIIICBOM
0€30I1acCHOCTH, pa3BUTHN MeIULIMHBL. [[OHSITHE 0 HayYHBIX METO/JaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpenacraBnennss 00 OOMMUX HAYYHBIX MPUHIMANAX MTPOMBIITUICHHOTO
MOTYYEHHUS BaXKHEUIIINX BEIIECTB.



UenoBek B MHUpE BELIECTB W MaTEPUATIOB: Ba)KHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl Ui AIEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEPAIbHBIC
ya00peHus.

Xumusa U 3I0pOBhE YEIOBEKa: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWwiIa OE30MaCHOTO WCIIOJIL30BAHUS TPENapaToB OBITOBOM
XUMHUHU B IOBCEHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeaMETHBIX CBs3€H TMpU  HU3y4YeHHH OOmed u
HEOpPraHM4eCKO XUMHUM B 11 Kjacce OCyIIEeCTBIAETCA YE€pe3 MCIOJIb30BAHUE
Kak OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITUH, TaK U TMOHITUH, SIBISIOMINXCS
CUCTEMHBIMU U1 OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAyYHBIA (paKT, TUTIOTE3a, 3aKOH,
TEOpUs, aHalIW3, CHUHTE3, KiIacCUPUKAIUsA, TEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBaHUE, U3BMEPECHUE, SIBJICHUE.

®dusuKa: Martepus, YHEPrus, Macca, aTom, SJICKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAJAUOAKTUBHOCTb, MOJIEKYJId, SHEPreTUYECKUN YpOBEHbD,
BEIIECTBO, TEJIO0, OO0BEM, arperaTHOe COCTOSIHHME BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, oOpraHu3M, OJKOcucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJbI, TIOJE3HbIE WMCKOMAEMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMUYECKast MPOMBIIIJIEHHOCTb, METaJLTyprusi,
MIPOU3BOJICTBO CTPOUTEIIHHBIX MaTepuasoB, CEJIbCKOXO03SICTBEHHOE
IIPOU3BO/ICTBO, MUIIEBast MPOMBIIIJIEHHOCTb, bapmarneBTHYECKaS
MIPOMBIIIEHHOCTh, TPOU3BOJICTBO KOCMETUUECKUX MPENapaToB, MPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTepuasoB, AIIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



[VNIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETo o0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM ISt
pPa3pabOTKH MJIAaHUPYEMBIX pE3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHETO OOIIEro
00pa3oBaHUs SBJSETCSI CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B CcoOTBETCTBUM C CUCTEMHO-JEATEIbHOCTHBIM IMOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUSI MIpeAMETa «XHUMHS» HA YPOBHE CPETHETO
o01ero 00pa3oBaHusl BbIJIETEHBI CIEAYIONINE COCTABIISIONINE:

O0CO3HaHHE OOYYAIOIMMHUCI POCCHMCKON TpaKAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

I[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HUCTOPUYECKHUX TpaJulvii 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CIOCOOHOCTh OOY4YaroIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, IPUCYIIIUMU LIEJTOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh 1IN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW M BOCHUTATEIBLHON JAESATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U HJIeallaMi POCCUHUCKOTO TPaXkIaHCKOTO OOIIECTBA, MPUHSATHIMU B
o0111ecTBE HOpMaMU M TIpaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImXcs.

JIn4HOCTHBIE pE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh OMNBITA TO3HABATEIHLHON W TMPAKTHUYECKOW NESITEIbHOCTH
00y4Jaromuxcsl Mo peaau3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YaCTU:

1) rpa:knaHCKOTr0 BOCIMTAHMS:



OCO3HaHUsl OOYYAIONIMMHUCSA CBOMX KOHCTHUTYUMOHHBIX TIpaB U
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY H IIPABONOPSJIKY;

IPEICTaBICHNUS O COLMAIbHBIX HOPMax M IPaBUIAX MEXKIMYHOCTHBIX
OTHOILIEHU! B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHU
y4eOHBIX POEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3a/a4, BHIMOIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMUMAaThb M NPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTHI IpYTUX IIPH aHAIU3€ Pa3InUHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAacJEIUIO
OTEYECTBEHHON XUMUU;

YBa)KEHHUS K IPOLIECCY TBOPUYECTBA B OOJIACTU TEOPUM U MPAKTHUYECKOTO
MIPUMEHEHUsI XUMUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUSI HAYKH €CTh pe3yJbTaT
JUIMTEJIbHBIX ~HAOMIOACHHUM, KpPOMOTIMBBIX JKCIEPUMEHTAIBHBIX IOHCKOB,
MIOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpPECA W MO3HABaTEIbHBIX MOTHUBOB B IIOJYYEHHUH W IIOCIEAYIOLIEM
aHaiM3e  MHpOpMAIMM O  TEPEJOBBIX  JOCTHXKEHHUSIX  COBPEMEHHOM
OTE€YCCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IOBEACHMUS;

CHIOCOOHOCTH  OLIGHHMBAaTh CHUTYyallUM, CBSI3aHHBIE C XHUMHUYECKUMU
SBJICHUSIMU, U IPUHAMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSACH HA MOPAJIBLHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
NO3ULMI HPAaBCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHWE IIOCIENCTBUI ITHX
ITOCTYTIKOB;

4) gpopMupoBaHHsl KyJbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEW 370pOoBOT0 M 0Oe30macHOro olpasa >KHU3HU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DHM3UUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMIoICHNs TpaBMJl OE30MACHOTO OOpAaIlEHUs] C BEIIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEIILHOCTH;

NOHUMaHUSl LIEHHOCTH TMPaBWJI MHJIUBUAYAJIbHOTO U KOJUJIEKTUBHOIO
0€30MMacHOTO TMOBEACHUSA B CHUTYalUAX, YIPOXKAIOMIMX 3J0pPOBBI0 U KHU3HU
JIIOJIEH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATUS  BPEIHBIX  MPUBBIYEK
(ynmotpe06eHus aKoroJisi, HAPKOTUKOB, KypeHHUS );



5) Tpy1oBOro BocnuTaHUs:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEILCKOM
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYIHX BHIAX
JESATEIBLHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIMAJILHOM HAIMPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY H3YUCHHIO Mpodeccuil pa3IuyHOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBOKEHUS K Tpyay, JIOASM TpyJa MW pe3yJbraTaM TPYyAOBOM
NEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWMBHUAYAJIbHOW TpPaeKTOPUU
oOpazoBanusi, Oyaymieil npodeccun U peaau3alui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
Y IOTpeOHOCTEH 00111IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

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

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON U COLMATILHON CPE/Ibl;

OCO3HAaHMUSI HEOOXOIUMOCTH HCMOJB30BAHUS JTOCTIKCHUN XUMUU IS
pelIeHUs BOIPOCOB PAllMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEINPHUATHS JICMCTBUM, IPUHOCAIIUX BpPEH OKPYKAKOIIEH
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATh UX;

HaJlMuus Pa3BUTOTO  HSKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpbI, OIbITA JEATEIBHOCTH HKOJOTHYECKON HAMNpPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIILHOM, KOMMYHUKATUBHON U COLMATIBHON
MpPaKTUKe, CHOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTHUBOCTOATH HJICOJIOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

MOHUMAaHMS CHeNU(PUKU XUMUM KaK HayKH, OCO3HaHMS €€ poju B
dbopMUpPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUM IIEJIOCTHOTO
MIPEACTABICHUS 00 OKPY)KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MMO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHUS
MIPUPOTHOTO PABHOBECHSI;



yOEeKJIEHHOCTH B OCOOOM 3HAYMMOCTM XHMHH [JJII COBPEMEHHOMU
IMBWIN3ALMU: B €€ T'yMaHUCTUYECKOM HANPABICHHOCTH M BaXXHOM pOJU B
CO3/JIaHMM HOBOM 0a3bl MaTepUAJbHOW KyJNbTYpPbl, PELIEHUH TJI100aJIbHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBO, SHEPIETUUYECKOM,
NUIIEBOM H  DIKOJOTUYECKOM OE30MacHOCTH, B Pa3BUTUU  MEIUIUHBI,
00eCrevYeHnr YCIOBUM YCTICIIHOTO TPyAa M AKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)X/10r0 4JIeHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHHUS CYLUIHOCTH METOJOB
[O3HAHMS, HUCIHOJIb3YEMBIX B  €CTECTBEHHBIX  HAayKaxX, CIOCOOHOCTH
HCIIOJIb30BaTh TOJly4aeMble 3HAHMS [UJI aHalIW3a M OOBSICHEHUS SBICHUUN
OKPYXAIOIIEr0 MUpa U MPOUCXOAAIMIMX B HEM H3MEHEHHI, YMEHHUs JAeNaTh
00OCHOBaHHbIE 3aKJIIOUYEHHUS Ha OCHOBE HAy4yHBIX (PAaKTOB U HMMEIOIIMXCS
JAHHBIX C LEJNBI0 NOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbBHO MCHOJIb30BATh XUMUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1€ATEbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTM K HENPEPHIBHOMY O0O0pa30BaHUIO U
caM000pa30BaHUI0, K aKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAHUUW MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K  OCOOEHHOCTSIM  TpyAa B  pa3iIMyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHsI Y4EOHOTO MpenMera «XuMUs
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaYuMBbIe A7 (OpPMHpPOBAHUS ~ MHUPOBO33PEHHUS  OOYYArOIIUXCS
MEXIUCUUTUTMHAPHBIE (MEXIpeIMETHBIC) oOIIeHayYHbIe MOHSTHS,
OTpaXXarolllie IeIOCTHOCTh HAay4YHOH KapTUHBI MUpPA U CHELU(PHUKY METOJIOB
MO3HAHMsI, WCIOIB3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO,
SHEprusi, SBJCHHE, MPOIECC, CUCTeMa, HAy4HbIH (haKT, MPHUHINI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOJNIOJIEHUE, H3MEpEeHHE,
AKCIEPUMEHT U JIPYTHUE);

YHHUBEpPCAJIbHbIC yueOHbIe nercTBUs (mo3HaBaTeNbHbBIE,
KOMMYHHUKATHBHBIC, DETYJISATUBHBIC), oOecrednBaionye QopMUpOBaHUE
(YHKIIMOHATBFHON TPAMOTHOCTH M COIIMAIEHOW KOMITETEHITUN 00YYaroInXCs;

CIIOCOOHOCTH o0yyaroumxcs UCIIOJIb30BaTh OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U  yHUBEPCAJIbHBIC
yueOHbI€ AEHCTBHS B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.



MertanpeaMeTHbIE PE3yiabTaThl OTPAKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMU  TMO3HABATEIHbHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIECTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
NedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJIU3UpPOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEATh ILEIN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTABJICHHBIMHU
LIEJISIMU,

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUUN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTePHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIONIUE MTOHATHS JJ1s1 OOBICHEHUS OTIACIbHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBaHUS M KPUTEPUM ISl KIacCU(UKALMK BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBATh MPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4yaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE pACCYXKIEHUsI (UHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUYHS B pPacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKITFOUCHUS,

NPUMEHATh B  MPOILIECCe MO3HAHUSA, HCIOJb3YeMblE B  XUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIbHBIC
MpPEJCTAaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) OJJIEMEHTA, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TMPH PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX M IMPAKTUYECKUX 3ajlay, MPUMEHITh HAa3BAaHHBIC MOJICJIbHBIC
peACTaBICHUSI JIJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB
Y XUMUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMM METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX
peaKkuii;

dbopmynupoBaTh L€ W 3aJayd  KMCCJICJAOBAHUSA, UCIOJIb30BaTh
MOCTABJICHHBIC M CAMOCTOSITEILHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsI (POPMUPOBAHUS THUIIOTE3HI O TTPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HAaBBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W MPOBEACHUS
YUYEHUYECKHX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsS HAOMIOIaTh 3a



XOJIOM TIpoIlecca, CaMOCTOSITENIbHO MPOTHO3HPOBAaTH €ro  pe3yJybTar,
dbopmynupoBaTh 00O0OIIEHNUS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU
pE3yNIbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEILCKOM UM MPOEKTHOM
JESITENIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/lay, MPUMEHEHHIO pPa3IHMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ uHpopmManmeii:

OpHEHTHUPOBATLCSA B PA3IMYHBIX HWCTOYHHMKAX WHpopManuu (HAYyIHO-
MOMYJISIpHAsE JINTEpaTypa XUMHYECKOTO COACpIKAHMSI, CIPAaBOYHBIE IMOCOOUS,
pecypcbl UHTepHeTa), aHaIM3UpoBaTh HH(POPMAIIUIO PA3IMYHBIX BUJOB U (popm
OpEICTaBICHUsA,  KPUTHUYECKM  OLEHMBaTb €€  JIOCTOBEPHOCTb U
HEMPOTUBOPEUHBOCTD;

(dbopMyTHUpPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIE METOABI IPU MMOUCKE U
otOope wuHbOpMaIMU, HEOOXOAMMON JJis BBINOJHEHUS YYEOHBIX 3aaauy
OIPEACIIEHHOTO THUIIA;

npUOOPETaTh OMBIT MCIOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMYy TMpEACTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KauyeCTBE CpeACTBa Tpu paboTe ¢
XUMUYECKON uH()OpMaIuen: NpUMEHSITh MEXIpeAMeTHbIe (pu3nueckue u
MaTreMaTU4ecKhe) 3HaKu W CHUMBOJIbI,  (opmyibl, abOpeBUATYypHI,
HOMEHKJIATYpY;

UCIIOJb30BaTh M MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HaTJISITHOCTH.

OBJajieHue YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

3a/laBaTh BOMPOCHI TIO0 CYIIECTBY OOCYXJTaeMOW TeMbl B XOJAE TUAIOTa
W/WIHA TUCKYCCHH, BBICKAa3bIBaTh HJIEH, (OPMYIHUPOBATH CBOW MPEITIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS TPE/JIOKEHHOM 3a1a4H;

BBICTYTATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIHLHOW JEATeILHOCTH,
MOJMyYEeHHBIX CAMOCTOSITEILHO WM COBMECTHO CO CBEPCTHHKAMH TpHU
BHIMIOJTHCHUH XUMHUYECKOTO OKCIIEPUMEHTa, TMpaKTUYeCKod paboThl 10
HCCJIETOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaJu3alui Y4eOHOro MpoeKTa u
(dbopMynHpOBaTh BBIBOBI MO pe3yIbTaTaM MPOBEIEHHBIX MCCIEAOBAHUMN MyTEM
COTJIACOBAHUS MO3UIIMIA B X0/1€ 00CYXACHUSI 1 0OMEHAa MHEHUSIMHU.

OBjaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:



CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYULIECTBIISTH CBOIO IO3HABATEJIbHYIO
JesITeIbHOCTb, ONpeAessas e€ LeNd W 3aJaud, KOHTPOJUpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEUIaraeMblii aJrOpUTM JEUCTBUHM IpH
BBINIOJIHEHNH Y4YeOHBIX M HCCIEIOBATEIIbCKUX 3a/ad, BHIOMpaTh Hamboiee
s deKkTuBHBINA coco0 UX pemieHusi ¢ y4€TOM MOJIYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  NEATENbHOCTH HAa  OCHOBE
camMoaHaJIn3a U CaMOOICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenMerHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUSD)
OTPaXKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOM COCTaBISIONIEH
€CTECTBEHHO-HAyYHOU KApTUHBI MHUpPA, POJM XWMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHWUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOMW JUIsl PEIICHUS MPAKTUYECKHUX
3a/la4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKHM DJIEMEHT, aToM, SJIEKTPOHHAas
o0osoyka aTroma, MOJIEKYyJia, BaJCHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpaliéHHas),
MOJb, MOJSIpHas  Macca, MOJSPHBIM  00BEM, YIJIECPOJHBIA  CKEJET,
dyHKIIMOHATBHAS TPYyNIa, PajuKai, H30MEPHsi, W30MEPbl, TOMOJOTUYECKHIA
psAll, TOMOJIOTH, YTJIEBOJIOPOJbI, KUCIOPOA M a30TCOJEpXKALIUE COCIUHECHMUS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHUS);
TEOPHUH U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux Bemiects A. M. bytieposa,
3aKOH COXPAaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUUECKUHN SI3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAlMe B OCHOBE MOHHUMAHUS
MPUYMHHOCTA ¥ CUCTEMHOCTH XUMHYECKUX SIBIICHUU, (PAKTOIOTHIECKUE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJyYECHHUU W OE30MaCHOM HCMOJb30BAHUU
BOKHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY W MPAKTUUECKON NEATeIHHOCTH
YeJI0BEKa;



c(hOpMUPOBAHHOCTh YMEHUH BBISBIISTH XapaKTEPHbBIE MPU3HAKH MTOHSATHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIHME IOHSITHUS
IIPU OMMCAHWUU COCTaBa, CTPOSHUSI M MPEBPAIllCHUH OpraHUYEeCKUX COCTMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHOM)
dbopMynT OpPraHMYECKHMX BEIMIECTB M YpPaBHEHUH XHUMHYECKUX PpEaKIIHi,
W3TOTaBIIMBATh MOJICIM MOJICKYJI OPraHUYECKUX BEIIECTB JJIsI HIUTFOCTPAIIUUA UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIUBAThH MIPUHAJJICKHOCTh U3YUEHHBIX
OPTaHUYECKHUX BEIIECTB MO KX COCTaBy W CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynme COeAUHEHUM (yIrJIeBOJAOPOABI, KHUCIOPOA M a30TCOAEpKalllHe
COCMHEHHUS, BBICOKOMOJICKYJIIPHBIC COCAWMHEHHUs), JaBaTh MM Ha3BaHUS IIO
cucrematudeckord HoMeHkiatype (IUPAC), a Takke IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTACIBHBIX OPTAaHWUYECKHX BEIIECTB (ITHJICH, MPOMMUIICH, alleTHUJICH,
ATUJICHTIUKOJb, TIUIEPUH, (GeHOII, (GopManbaern, areTanbIeTH I, MypaBbHAS
KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAasi KHUCIIOTa, CTEapUHOBAs KHUCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJIIr0JI03a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEICIATh BHUALI XHMHUUYCCKON CBS3U B
OpPTaHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJIOKCHHUS TEOPHH CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa 11 OOBSICHEHHS 3aBHCHUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHECHHUS MAacCChI
BEIIIECTB;

c(hOpMHPOBAHHOCT, YMEHHHA XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3NUeCKue U XMMHUYECKUE CBOMCTBA TUITMYHBIX MPEACTABUTEIICH Pa3IMIHBIX
KJIACCOB OPTaHMYECKHMX BEIIECTB (METaH, 3TaH, STUJICH, IPOIMMICH, alleTHIICH,
Oyramuen-1,3, metmnOyranauen-1,3, 6€H30/1, METaHOJ, STAHOJ, STUJICHTIUKOIb,
TJIAIIepYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCYyCHasl KUCIIOTHI, TJIIOK03a,
KpaxMall,  I[eJUII0JI03a,  aMHHOYKCYCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh MCTOYHHKH
YTJIEBOJIOPOTHOTO ChIpbsl (HE(PTh, MPUPOJIHBIA Ta3, Yrojib), CHOCOOBI HUX
nepepadOTKH U MPAKTHICCKOE MPUMEHEHHE MMPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTA
pEaKIMy MO W3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 HCXOIHBIX
BEIIIECTB WJIN MPOYKTOB PEAKIIUHN);



c(hOpMUPOBAHHOCTh YMEHHH BIAJCTh CHCTEMON 3HAaHWUK 00 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XHMHUYECKMX  sIBIeHUH  (HaOnmioJleHWe, M3MEpEHue, OKCIEPUMEHT,
MOJICIMPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHUS IS
MPUHATUS PEUICHUM B KOHKPETHBIX J>KU3HCHHBIX CHUTYaIUSIX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHHUEM;

chOpMHPOBAHHOCT, ~ YMEHHMM  COOJIIO/IaTh  TpaBWja  MOJIb30BAHUSA
XUMHUYECKON MOCyZoi U JabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOparieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJIHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
AKCIEPUMEHT (MPEBpAILCHHUS] OpPraHMYECKUX BEIIECTB I[PU HArPEBaHUM,
[OJIy4YCHHE OTWICHAa M U3YYEHUE €ro CBOMCTB, KadeCTBEHHBIC PpPEAKLIUHU
OpraHUYEeCKUX BEUIECTB, JEHATypalus OEJIKOB NpU HarpeBaHUU, ILIBETHBIC
peakuuu O€IKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn C BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPENCTABIATH
pe3ysbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (opMe 3alucu ypaBHEHHUH
COOTBETCTBYIOILIMX peakuuid U (QOpMYyJIUpPOBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3yNbTaToB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOpPMAIMIO, MOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpElICTBa MacCOBOM
uHdopmaruu, aTepHET U APYTrUX);

chOpPMHUPOBAHHOCTh YMEHHMM  COONIOJATh TIpaBHJIa  DKOJOTHUYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATENIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKpYKAaroUIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTh BO3JEHCTBHS HA JKHUBBIE OPraHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX
BEIECTB, TOHUMAas cMbIca nokazatens [1JIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIICHUS U TPEIOTBpAIICHUs] MX BPEIHOTO BO3JAEHCTBUS HA OPraHu3M
YeJI0BEKa,;

JUTsE OOYYarOIIMXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HaHHSI 00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHMs BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUEHUHYIO cucTeMy oOo3HaueHuit JI. bpailins nana  3anucu
XUMUYECKUX (OPMYIL.

11 KIIACC



[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHWYecKas
XUMUSD» OTPAXkKaKOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBIISAIOIIECH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUPA, POJIM XWMHUM B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOIUMOW ISl PEIICHUS MPAKTHISCKUX
3a1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO H
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XMMUYECKUH 3JIEMEHT, aToM, M30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJSPHBIM 00BEM,
BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHCJICHUS, XUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAsI, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAIUITMYECKAs
pPEUIETKA, TUIBI XUMAYECKUAX PEAKIIHUM, pACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
DJIEKTPOJIUTUYECKAST JAUCCOLUMALNS, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHUS MAacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAICHUS
SHEPrUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIEKAINM€e B OCHOBE IMOHMMAaHMUS
NPUIMHHOCTH M CHCTEMHOCTH XHMHYCCKHUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHHS O CBOMCTBAax, COCTaBe, MOJYYCHHU W OC30MaCHOM HCIOJIb30BAaHUH
BOKHEHUIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU JIEITCIHBHOCTH
YEeJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTEPHbIC MPU3HAKKU MOHSATUH,
YCTAHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS
NP ONMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHHI;

c(hOpPMHUPOBAHHOCTh YMEHUHN HCIIOJIB30BaTh XUMUUECKYIO CUMBOJIUKY IS
coctaBieHus (GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIHid,
cuctematnyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHUYECKUX BeIeCTB (yrapHbId ra3, yriaeKuciblid ra3, aMMuak,
raméHas U3BeCTh, HETalI€Hasi U3BECTh, MUThEBAs COJA, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUM OMNPEACNATh BAJCHTHOCTh M CTEICHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKOW CBs3M (KOBaJEHTHAs, MOHHAs, METaJyInuecKas, BOJOpOJHas) B
COCMHEHUAX, THUIl KPUCTAUIMYECKOW PEMETKM KOHKPETHOIO BENIECTBA
(aTomMHas1, MOJIEKYJISIpHAsI, HOHHAS, METAJUTMYECKAs ), XapaKTEP CPEAbl B BOJHBIX
pPacTBOpAaX HEOPTraHUYECKUX COCAUHECHUN;



c(hOpMUPOBAHHOCTH YMEHHUM YCTaHaBJIMBATh MPUHAIIIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO WX COCTaBY K OMpPEAeIEHHOMY KIAcCy/TpyIre
coeMHEHUN (TIPOCTBHIC BeEIIECTBA — METa/UIBl M HEMETaUlbl, OKCH/IBI,
OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIE THPOKCUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHU PACKPBIBATH CMBICI TIEPHOTUICCKOTO 3aKOHA
JA. W. MengeneeBa u  JEMOHCTPUPOBATH €r0  CUCTEMATH3UPYIOIUIYIO,
0OBSICHUTEIILHYIO U MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEpPHU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHX dJeMeHTOB 1—4 mepuoaoB Ileproanyueckoil CHCTEMBI
xuMuueckux snementoB JI. M. MenpaeneeBa, ucnonib3ysi MOHATUA «S-, p-, d-
AJIEKTPOHHBIE  OpOUTAIW»,  «IHEPreTHYECKHE  YPOBHU»,  OOBACHSTH
3aKOHOMEPHOCTM HM3MEHEHUSI CBOMCTB XHMHUYECKHX DJJIEMEHTOB M UX
COEAMHEHUU MO nepuoaam u rpynnam llepuoanyueckoil cucTeMbl XUMUYECKHUX
anemeHToB [l. 1. MeHeneena;

c(hOpPMUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHUE CBOMCTBA HEOPraHMYECKMX BEIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKI1Y HEOPTaHUYECKUMHU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU T10
Pa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyroliux BELIECTB, TEIJIOBOMY
addeKTy peakiuu, 3MEHEHUIO CTETICHEH OKHUCIICHHS JIEMEHTOB, 00paTUMOCTH
PEAKILINH, YUYACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABJISITh YPAaBHEHUS PEAKIIMA Pa3TMIHBIX
TUIOB, TIOJHBIE U COKpAIEHHBIC YpAaBHEHUsI peaKIuid HOHHOTO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOAWTH PEAKINH, TOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTAB PA3JWYHBIX HEOPraHWYECKHWX BEIECTB, PAacIiO3HABaTh
ONBITHBIM ~ TYTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI TMOCPEJCTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIIHA;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakiuu OT pa3luyHbIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IIPUHIIUI
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh yYMEHUHN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIeXKaIMe B OCHOBE MPOMBIIICHHOTO MOJYyYeHHSI CEPHOU KUCJIOThI, aMMHaKa, a



TaKke COPMHUPOBAHHOCTDH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTMYECKUX MTPOOJIEMaX XUMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIUYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MacCOBasl J0JIA BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
NpU XUMHUYECKUX PpEaKIMsIX, MacChl BeUIeCTBAa WIM O0bEMA Ta3oB IO
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O00bEMY OJHOTO W3
YYacTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOrO 3¢ (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMS MACChI BEILIECTB, IPEBPAICHUS U COXPAaHEHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOAaTh  IIpaBUJia  IOJIH30BaHUS
XUMUYECKON TOCY/IOM M J1Tab0opaTOpHBIM O0OpYAOBaHMEM, a TaKXKe IMpaBuia
oOpallleHHsI C BEIECTBAaMU B COOTBETCTBUM C MHCTPYKIUSAMHU IO BBITOJHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMIOJIHATH XUMHUUYCCKHUU
AKCIEPUMEHT (pa3fioKeHUe MEePOKCHIa BOJIOPOIa B MPUCYTCTBUHU KaTaau3aTropa,
OTpPENICJICHUE CPElIbl PACTBOPOB BEHIECTB C MOMOIIBIO YHHUBEPCATBLHOIO
WHJIUKATOpa, BIMSHUE Pa3JIMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU
peakIuy, peakiid HOHHOTO OOMEHAa, KauyeCTBEHHBIC peakIuu Ha Ccyibdar-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH AaMMOHHsS,  PCIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Mertamey u  «Hemeramis»y) B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTH MpH OOpalleHuH C
BCILIECTBAMU M J1a0OpAaTOPHBIM OOOpYAOBaHHUEM, IPEACTABISATH PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (POpME 3alMCH YPAaBHEHHM COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHUN KPUTUUECKU AHAIU3UPOBATH XUMUUYECKYIO
uH(popMaIMIO, TMOJy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHKaIuH, HTEpHET U ApyTHUX);

c(hOPMHPOBAHHOCT, YMEHUW  COOMIOJATh TpaBUjia  SKOJOTUYECKU
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXpPAHEHHSI CBOETO 3/I0POBbSI M OKPY>KAIOIEeH MPUPOTHON Cpeibl, OCO3HABATH
OTMACHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MbI OIpPEACIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazatens I[IJIK, mosicHATP Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPALIEHUS HMX BpPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsl 00YYAIOIINXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKHUX SBJICHUIM;



JUIS CICIBIX M CIIA0OBHASIINX OOYYAIONIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns npns  3amucu
XHUMHAYECKUX (HOPMYII.
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Ctpoenue atoMoB. [lepuonnueckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3
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12 Crtpoenue BemiectBa. MHOrooopasue 4
’ BEILIECTB
1.3 XHUMHYECKUE PEaKIUU 6 1 1
Hroro no paszneny 13
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2.1 Meraubl 6 1
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4ecKor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

IIpencraBnenue o kaaccudukanuu
opraHun4eckux Beniects. Homenknarypa
(cucremaTnyeckas) U TpUBHAJIbHbIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUH DAL

Meran u 3TaH — NpocTenIIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " IMPOIMUJICH — HpOCTCf/'IHJHC
NpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1.
«[TomyueHne >THIICHA U H3yYCHHE €TO
CBOMCTB»




10

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [lomyyenue
CUHTETHYECKOTO KayuyyKa 1 pEe3UHbI

AJIKHHBL: COCTaB U OCOOEHHOCTHU
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIINI
MPEACTaBUTEh AIKHHOB

11

Brrunciienus 1o ypaBHEHHIO
XMMHYECKON peakiuu

12

13

ApeHbl: 6eH301 U TOITY0. TOKCHYHOCTD
apeHoOB

I'eneTnyeckas cBs3b yYriieBoaopoaosn,
INpUHAJICKAIIUX K Ppa3JIMYHbIM KJIaCCaM

14

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ra3el, He()Th U MPOAYKTHI €€
nepepaboTKu

15

[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
MPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

16

17

KontponbHas paboTa mo pazaery
«YTII€BOIOPOABD)

[IpenenpHBIC OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b

18

MHOroaroMHble CIIUPTHI:




OTUJICHTJIMKOJIb U I'NTMOCPUH

19

@DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢bu3nyecKkre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20

21

Anpaeruapl: GopMabaeTuI 1
aneTaibpaerua. AeTod
OIHOOCHOBHBIE MPEJIETbHBIC
KapOOHOBBIE KHCIOTHI: MypaBbUHAS U

yKCYCHast

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHON KUCIIOTBI»

23

24

25

CTeapI/IHOBaFI M OJICMHOBAs KHUCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHINX Kap60HOBBIX
KHCJIOT

MBpbl1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEHCTBHE
CrnoxHble 3(UpbI KaK MPOU3BOIHBIE

KapOOHOBBIX KUCIOT. ['uaponns
CJIO’KHBIX 3(ppoB

26

XKupsr: runponms, npuMeHeHune,
OuosI0rMYecKas pojb )KUPOB

27

28

VYTraeBojsl: cOCTaB, KilaccuuKanus.
Baxxneiimune npeactaBuTeNN: TIIOKO3a,
bpykTo3a, caxaposa

KanMaJ'I 1 OCJIJIK0JIO3a KaK IMMPUPOJHBIC
MOJIMMCEPBI




29

30

31

KonTponbHas pabora no pasaeny

«KI/Icnopoz{coz[epmamHe OpPraHU4€CKUC

coenuHeHHN/ Beepoccuiickas
poBepoyHas pabora

OO6m1as XxapakTeprucTruKa
a30TCOICPIKAIINX OPTaHUYECKHUX
coenuHeHu / Beepoccuiickas
poBepoyHas padbora

AMWHBI: METHJIAMUH W aHUJINH

32

AMUHOKHUCIIOTHI Kak aM(OTepHbIE
OpraHUYECKUE COCAMHEHUS, UX

ouonornyeckoe 3Hauenue. [lentunsl.

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

33

34

OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

OcHoBHbBIC MCTOABI CHHTC3a

BBICOKOMOJICKYJIAPHBIX COCOUHEHMI.

HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHast KOHQUTYpaLusi aTOMOB

[lepuonnueckuii 3akoH u Ilepuoguueckas
cucTeMa XMMU4YeCcKux anemeHToB /1. .
MenieneeBa, Ux CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKUX HJIEMEHTOB U UX COCIMHEHHI
0 TpyHnam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumMudeckux anemenToB .. Menaeneena
B Pa3BUTHUU HAYKHU

CrpoeHue BemecTBa. XuUMU4ECKast CBS3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogoponHas cBs3b

BajsieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCHICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.




MaccoBas A0JI1 BEIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCITUHEHUM.
I'enernyeckas CBS3b HEOPraHMUECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

Knaccudukanus XuMHU4ecKuX peakiui B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILECHNS SJHEPIUU TIPH
XUMHMUYECKHUX PEAKLHAX

10

11

12

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[Ipaktuueckas padora Ne 1. «BausHue
pa3nMYHbIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIum»

DNEKTPOIUTHYECKAS AUCCOLUALIUS.
[Tonsatue o BogopoaHoM nokazaresne (pH)
pactBopa. Peakuuu nonHoro oomMeHa.
I'maponu3 opraHMyYECKUX U
HEOpPraHMYECKUX BEILECTB

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

peakiuu. [TonsTre 00 anekTponnze
pacIiaBoB U pacTBOPOB COJIEN

13

KontponbHas paboTa mo pazaery
«Teopernueckre OCHOBbI XUMHUU»

14

MeTtamiel, UX MMOJIOKEHHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX




15

anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTpoeHus aroMoB. O01mue
(u3HYeCKre CBOMCTBA METAJNIOB

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHHU METaJIOB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJUIOB (HATPUH, Kaaui, KaJbIlUuH,
MarHui, aTIOMAUHUN) U UX COCTMHEHUN
XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U
HUX COEIUHEHNNI

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33714 110 TEMe
«Mertannsn»"

20

21

22

Hemeranbl, uX moioxxeHue B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB JI. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI U
HUX COeIUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u
UX COETUHEHMI




24

XHUMUYECKUE CBOMCTBA YIIIepO/a,
KPEMHUS ¥ UX COCTUHEHHM

25

[IpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U
UX COCIIMHEHUU

26

27

28

O06001IeHre 1 cucTeMaTU3anus 3HaHUI 110
Teme «HemeTamnsly. Berauciaenus mo
YPaBHCHHUSIM XUMHUYECKHUX PEAKIHHA U
TEPMOXUMHUYECKHEC PACUETHI

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemertanmmsr'"»

KontposbHas paboTa mo temam
«Metamwe» n «HemeTamis»

29

HeOpFaHI/IquKI/IG 1 OPraHuv4CcCKue
KHCJIOTHI. HGOpFaHI/ILIeCKI/Ie n
OpraHU4YC€CKUC OCHOBAHUA

30

AMpoTepHble HeopraHu4ecKue u
OpraHUYeCcKHe COeTMHEHUS. | 'eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BEILIECTB

31

32

Pone xumun B obecrieueHUH
AKOJIOTUYECKOM, YHEPTeTUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
METAIIUHBI

[IpencraBnenus 00 0OIMX HAYYHBIX
MPUHIUIAX TPOMBIIUIEHHOTO MOTy4YeHHUs
Ba)KHEHIIINX BEIIECTB




‘ 33 ‘ UYenoBek B MUpE BEIIECTB U MaTEPUATIOB

34 ‘ XuUMHUS U 310pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOT'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

1.1

1.2

CdopMupoBaHHOCTH MpPEACTABICHUI 0 XUMUYECKON
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTHHBI MUPA, POJIH XUMUU
B TNO3HAHWM SIBICHUIN NPUPOABI, B (HOPMHUPOBAHUM MBIIIJICHUS U
KYIbTYpPbl ~ JINYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIMMOM TSl pENICHHS MPAKTUYCCKUX 33]1a4 U IKOJIOTHUECKU
000OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBI0 M MPHUPOIHOMN
cpene

Bnagenue cucreMoil XMMHUYECKHMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOTOJIAraroime MOHSITUSA (Monexyna, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIFHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIN O0BEM, YIJIEpOAHBIM CKEJET,
GyHKIIMOHANBHAS ~ TpYINa, paJuKal, HW30MepHus, H30MEpHI,
TOMOJIOTUYECKHI psAZl, TOMOJIOTH, YIJIE€BOAOPOAbI, KHUCIOPOA- H
a30TCO/IEpKAIINE COSTUHEHNs, OMOJOTUYECKH aKTHBHBIE BEIIECTBA
(yrneBoabl, >XKUpbI, O€IKH), MOHOMEp, IOJHUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUsS); TEOPUM U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHMSI OpPraHMYeCKHX BemecTB A.M.
BbytnepoBa), 3aKOHOMEPHOCTH, CHMBOJUYECKUNA S3BIK XUMHHU,
(akToNornueckue CBEJEHUS O CBOMCTBaX, COCTaBe, MONYUYECHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEWINX HEOPTaHUYECKUX U
OPTraHWYECKUX BEIMIECTB B OBITY W NPAKTUYECKON NEATEITHHOCTH

YCI0BCKa

1.3

ChopmMupoBaHHOCTh YMEHHUI BBISABIATH XapaKTEpHbIE IPU3HAKU
MOHATUM, YCTAHABIMBAaTH HX  B3aUMOCBS3b, MCIOJIB30BaTh
COOTBETCTBYIOIME IMOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUS U

HpeBpaH_ICHI/II‘;I OpTraHU4YCCKUX COE€OUHEHMI

1.4

chOPMUPOBAHHOCTh ~ YMEHUH  HUCIONB30BaTh  XHUMHYECKYIO

CUMBOJIMKY I COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX




1.5

1.5

(pa3BEpHyTOH, COKpamEHHON) (OPMYIT OPraHUYECKUX BEIICCTB U
YpaBHEHHI XUMUYCCKHX PEaKIUil, U3TOTABIMBATH MOJICIIU MOJICKYII
OpPTaHUYECKUX BEIIECTB JUIS WJUTIOCTPAllMM HMX XHMHUYECKOTO |

MIPOCTPAHCTBEHHOTO CTPOCHUS

ChopMUPOBAaHHOCTh YMECHHW yCTaHABIUBATh IMPUHAIICKHOCTD
HU3YUYCHHBIX OPraHUYCCKHUX BCUICCTB IO UX COCTABY U CTPOCHHUIO K
onpeneaéHHOMyY Kiaccy (Tpymme) coeauHeHui (yrieBoaopo/Ibl,
KHCJIOPOJ U a30TCOJIEPIKAIIUE COSTMHEHHSI, BBICOKOMOJICKYIJISIPHBIE
COCJIMHEHUS), JaBaTh WM Ha3BaHUS [0 CUCTEMAaTHYECKOM

Homenknarype (IUPAC)

CpopMHUpOBAaHHOCTH YMEHHS OMPEACIATh BUJIBI XUMUUYECKON CBSA3HU

B OpPraHMYECKHUX COEUHEHMSIX (OJUHApHbIE U KPAaTHbIE)

1.6

2.1

2.2

ChopMHpOBaHHOCTh yMEHHS MPUMEHSTH: IIOJIOXKEHUS TEOpUU
CTPOEHHsI opraHudeckux Bemects A.M. bymiepoBa s
OOBSICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U

CTPOCHHUA; 3aKOH COXPAaHCHUS MACChl BCIICCTB

Vr. JICBOJAOPOABI. Kncnopoz[cozlepxcamne n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHM . BI)ICOKOMOJ'ICKYJ'ISIpHI)Ie COCIUHECHUA

CdopmupoBaHHOCTh YMEHUN TPHUBOIUTH TPUBUAIBHBIE HA3BAHUS
OTJIETTbHBIX OPTraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJIEH,
STUJICHTJIMKOJb, TJIMIEPUH, QeHo, (popManbaeTul, aleTaabIeTu,
MypaBbUHAs KHUCJIOTA, YKCYCHasl KHUCJIOTa, OJIEMHOBAsl KHUCIOTA,
CTeapuHOBasl KUCIIOTa, TJII0K03a, PPyKTO3a, Kpaxmal, IeNI003a,
[JIALKH)

CdopmupoBaHHOCTh YMEHHI XapaKTepHU30BaTh COCTAaB, CTPOCHHUE,
(dbu3mYecKne W XMMHUYECKHE CBOMCTBA TUIMYHBIX TMPEACTaBUTEICH
pPa3IUYHBIX KJIACCOB OPTAHMYECKUX BEIIEeCTB (METaH, 3TaH, dTHJICH,
MPOMUJIeH, alleTHiIeH, OyraaueH-1,3, metundyraauen-1,3, 6enson,
METaHOII, 3TaHOI, STHJICHTJIUKOJIb, TJIMIICPYH, denom,
aneTanbJACTU/l, MYypaBbUHAs W YKCYCHas KHCIOTBI, TJIOKO3a,

KpaxMmaJi, OCJIJIK0JI03a, aMUHOYKCYCHAsA I(I/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCT, YMEHHUSI HWJUTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXIY TUIIMYHBIMHU MPEICTABUTEISAMHU Pa3JIMUHBIX KIIACCOB
OpPraHMYEeCKUX  BEIIECTB  YPAaBHEHUSAMHU  COOTBETCTBYIOIIUX

XUMHUYECKHUX PEAKIHHA C UCTIOIb30BaHUEM CTPYKTYPHBIX POPMYIT

24

ChopmupoBaHHOCTh  YMEHHUSI  XapaKTEpHU30BaTb  UCTOYHHUKHU




3.1

YIJIEBOJIOPOTHOTO CHIPBS (He(Th, MPUPOIHBINA r'a3, Yroiib), CIOCOOBI
UX TmepepaboTKu M MPaKTHYEeCKOe MPUMEHEHHE MPOAYKTOB

nepepadoTKu
XUMHA U KU3Hb. PacuéThl

ChopMHUpPOBAaHHOCT, YMEHHMH BIAJETh CHCTEMOW 3HaHUU 00
OCHOBHBIX METOJIaX HAY4YHOI'O MO3HAHHUS, UCIOJb3yEMbIX B XUMHUHU
P M3YyYECHUM BEUIECTB M XUMHUYECKHUX SBJICHUM (HaOIIOlIEHUE,
U3MEpEeHUe, OKCIEPUMEHT, MOJEIMPOBAHME),  HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHUSA I TPUHATUS pEHIeHUHd B
KOHKPETHBIX XU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIECTBAMU U

HUX IPUMCHCHHUEM

3.2

33

CpopMUpOBaHHOCTh YMEHUU COOJIOJATh MpaBUJia IOJb30BAHMS
XUMHUYECKON MOCYION U J1a0OpaTOpHBIM 000PYJOBAaHUEM, & TAKKE
mpaBmwiia oOOpalieHuss C BellecTBAMH B COOTBETCTBUU  C
WHCTPYKUUSMU 10 BBIMOJIHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX

OIIBITOB

ChopMHpOBaHHOCTh  YMEHMH  IUIAHUPOBATh U BBIIOJHSATH
XUMHUYECKUH 3KCIEpUMEHT (MpEeBpalleHUs OPraHNYeCKUX BEIIECTB
IIpM HAarpeBaHUH, MOJIYYEHHE ITHIEHA M H3Y4YEHHE €r0 CBOWCTB,
KAueCTBEHHBIE PEAaKIMM OpPraHMYECKHX BEIIECTB, JACHATypalus
OeNKOB TIpU HArpeBaHUM, IIBETHbIE pEaKIUH OEIKOB) B
COOTBETCTBUM C TpaBWJIaMU TEXHUKH O€30MaCHOCTH IpHU
oOpallleHnu C BeIIeCTBaMH U JIAOOPaTOPHBIM OOOPYIOBaHUEM;
MPEJCTABIATh PE3YJIbTaThl XMMHUYECKOIO SKCIEpUMEHTa B (opme
3alMCH YPaBHEHUH COOTBETCTBYIOLIUX peakuuil U GopMyIupoBaTh

BBIBOJIbI HA OCHOBEC 3TUX PE3YJILTATOB

34

3.5

ChopMupoBaHHOCTh ~ YMEHUW  MPOBOAMTH  BBIYUCICHHUS IO
XUMHYECKUM YPaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA WJIM MPOAYKTa PEaKIMU IO U3BECTHBIM Macce, 00BbEMY,
KOJMYECTBY OJHOTO M3 MHCXOJHBIX BELIECTB WIM IPOAYKTOB
peaxiun)

ChopmupoBaHHOCTH ~ YMEHUW  KPUTHUECKH  aHAIU3UPOBATH
XUMHUYECKYI0 MH(QOPMAIHIO, MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit nuadopmaruu, cetb UHTEpHET U ipyrue)

3.6

CdopmupoBaHHOCTh YMEHHM COOJIIOATh MpPaBHUA IKOJIOTUYECKU

11eJ1ec000pa3HOro MOBEACHHS B OBITY U TPYAOBOW JESATEIHLHOCTH B




11 KIIACC

LEAX COXPAHEHUs CBOETO 30POBbs M OKPYXKArOLEH IPUPOIHON
Cpelbl, OCO3HABATh OMACHOCTh BO3ACHCTBUS HA JKUBBIC OPTaHU3MBI
ONpPEACHEHHBIX  OPraHUYECKUX  BEILECTB, IIOHMMAas  CMBICI
nokazatenss [IJIK (mpenenbHO JOMYyCTHUMOW — KOHIICHTPALIMH),
MOSICHATH Ha MPUMepax CIOCOObl YMEHBIICHHS U MPEI0TBPAILECHHS

HuX BpEAHOI'O BO3HCﬁCTBHH Ha OpraHu3M 4€JI0BCKa

Kon

NpoBepsieMoro

pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbLHOM MPOrPaMMBbI CpeIHEro 001ero odopa3oBanusi

1

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

1.1

Bianenne cucremMoli XMMUYECKHX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATUA (XMMHUYECKUH DIIEMEHT, aToM,
AJIEKTPOHHAsT 000JI0YKa aroma, s-, p-, d-3JIEKTPOHHBIE OpOWTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJC€HTHOCTh, JJEKTPOOTPHUIIATEIILHOCTD,
CTENEHb OKHUCIJIEHHS, XMMHUYECKasi CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM, KpUCTAIUIMYECKAsT PEmIETKa, THIBl XUMHYECKHX
peaxkuui (OKHCITUTENIBHO-BOCCTAHOBUTEIBLHEIE, 9K30- "
SHAOTEPMHUYECKHUE, PEAaKIMd  HOHHOro  oOMeHa),  pacTBOp,
AIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJEKTPOIUTHUECKAS AMCCOLUAIIMS,
OKHUCIJIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKOH peakiuu,
XMMHYECKOE  PAaBHOBECHE); TEOpUHM U 3aKOHBl  (TeopHs
AIEKTPOJIUTHYECKOW auccounannu, llepuonnuecknit 3axon .M.
MeHnnieneeBa, 3aKOH COXpPAaHEHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK  XUMHHU, (HAKTOIOTUYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYyYEHUH H OE30MacCHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOU

ACATCIIBHOCTH YCJIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHUN BBISBISITH XapaKTepHbIE MPU3HAKU U
B3aUMOCBA3b U3YYCHHBIX IOHATUH, IMPUMEHSITh COOTBETCTBYIOILHE
MOHATUSA IIPU OINHUCAHUM CTPOEHUS WU CBOMCTB HEOPIaHUYECKHUX
BELIECTB M MX MPEBPALICHUH; BBIABIATE B3aUMOCBA3b XMMHUYECKHUX
3HAHMW €  TIOHATUSAMH ¥ TPEACTABICHUSAMU  JAPYTUX

CCTCCTBCHHOHAYYHBIX MPCIMCTOB




1.3

1.4

1.5

1.6

1.7

Branenve OCHOBHBIMM METOJAaMU HAYyYHOT'O MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN (HAONO/IeHUEe, W3MEpEeHHe, JKCIEPHUMEHT,

MOJICIIMPOBAHNE)

ChopmMupoBaHHOCTh YMEHUN ONPEAEATh BAJICHTHOCTb U CTEIECHb
OKHCJICHUSI XMMHUYECKHX 3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO
COCTaBa, BHJ XUMHUYECKOM CBs3U (KOBaJ€HTHasi, HOHHAas,
MeTaJuInuecKas, BOJIOPO/IHAS) B COCTMHECHHUSIX, THUII
KPUCTAINIMYECKONW PEIIETKH KOHKPETHOTO BellecTBa (aTroMHas,

MOJICKYJIsSIpHAsA, NOHHAs, MCTaJ'IJ'II/I‘ICCKaﬂ)

ChopMHupoBaHHOCTh yMEHUN OMpEAENsATh XapakTep Cpelnbl B

BOAHBIX PaCTBOpAX HCOPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

ChopMupoBaHHOCTb YMEHMS KJIACCU(PUUUPOBATh XMMHUYECKHE
peakuuMd IO  pa3jIMYHbIM [pU3HAaKaM (YMCIy M COCTaBy
pearupyromux — BEIIECTB,  TEIUIOBOMY  J3(GQeKTy  peakiuw,
W3MEHEHUIO CTENEeHEeH OKHUCIEHHUS DSJIEMEHTOB, OOpaTUMOCTH

peaknuuu, y4aCTuro KaTanmaTopa)

ChopMUpOBaHHOCTb yMEHHUH COCTaBIATH YPAaBHEHUS peaKkLUl
Pa3JINYHBIX THIIOB, IOJHBIE M COKPAIEHHBIC YPABHEHUS PEAKIUI
MOHHOIO0 OOMEHA, YYWThIBasl YCIIOBUS, NMPU KOTOPHIX ITH PEaKIUU

UAYyT 10 KOHIA

1.8

1.9

CdopmupoBaHHOCTH yMEHUHN IIPOBOJIUTH peakuuu,
MIOATBEPKIAIOILHE KayeCTBEHHBIN COCTaB pa3IMYHbIX
HEOPraHWYECKHUX BELIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BELIECTB

CdhopMupoBaHHOCTb YMEHUU pacKpbIBaTh CYILIIHOCTb
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakumii IIOCPEICTBOM

COCTAaBJICHHA 3JICKTPOHHOT'O OajlaHca STHX peaKHI/Iﬁ

1.10

ChopMHUpPOBAaHHOCT, YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOMN PCaKkun OT pa3JIMYIHBIX (I)aKTOpOB

2.1

ChopMHUpPOBAaHHOCT, YMEHUU OOBSICHATH XapakTep CMEIIECHUS
XUMUYECKOTO pPAaBHOBECHS B  3aBUCHUMOCTM OT  BHEIIHETO

BozaeictBus (mpunuun Jle [larense)
OO01mmas u HeopraHu4YecKasi XUMHUS

CchopMupoBaHHOCTh YMEHUH pacKpbIBaTh cMbIcH [leproanueckoro
3aK0Ha .M. Meuneneena u JIEMOHCTPUPOBATH ero

CUCTEMATHU3UPYIOIIYI0, OOBACHUTEIbHYIO W MPOTHOCTUYECKYIO




byHKIIUN

22

23

24

ChopMupoBaHHOCTE YMEHUH  XapaKTepU30BaTh  JJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKHX 3JeMeHTOB 1-4 mnepuoaos
[lepuonuueckoit  cucTeMbl  XUMUYECKuUX  diaeMeHToB  J[.H.
MeHneneeBa, UCIONB3yS TOHATHS «S-, p-, d-DIEKTPOHHBIE
opouTanm», «QHEPreTU4ecKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX IJIEMEHTOB M MX
COCIMHEHHH 10 mepuoiaM U Tpynmnam lleproanyeckoi CUCTEMBI

XUMHYECKUX d1eMeHTOB J[.J1. MeHneneeBa

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHWYCCKUX BEIIECTB Pa3IMIHBIX
KJIACCOB, TOJATBEPXKIATh CYIICCTBOBAHHE TECHETUYCCKOW CBS3HU
MEXJy HEOPraHHYECKUMH BEIIECTBAMH C IOMOIIBIO YpaBHCHHI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoOBaHHOCTb YMEHMH YCTaHABIMBATh IPHUHAIIEKHOCTh
HEOPraHMYeCKUX BELIECTB M0 UX COCTaBY K ONPEeIEHHOMY KJIacCy
(rpymnme) coeaMHEHHH (MpPOCTbIE BEIIECTBA — METAUIBI U
HEMETaJlJIbl, OKCHJbl, OCHOBaHHUS, KHCIOTbI, aM{@OTEepHbIE

TUIPOKCH/IBI, COJIN)

2.5

2.6

ChopmMupoBaHHOCTH ~ YMEHUH  HCIONIB30BATh  XHUMHYECKYIO
CUMBOIIMKY MJI COCTaBJIC€HUS (OpMyn BEIIECTB WU YpaBHEHHA
XUMHUYECKUX peakiuii, cucremarnueckyro HomeHkinatypy (IUPAC)
U TPUBUAIBHBIE HA3BAaHUS OTACJIbHBIX HEOPraHMYECKUX BELIECTB
(yrapHblif Ta3, YIJIEKUCHBIH Tra3, aMMHaK, TaméHas W3BECTb,

HeraméHas HU3BCCTh, TUTHEBAA COda, TUPUT U z[pyrne)

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIIHE
XUMUYECKHE CBOMCTBA HEOPTraHMYECKUX BEHIECTB Pa3JIMYHBIX
KJIACCOB, TIOATBEPXKIATh CYIIECTBOBAaHUE TEHETHYECKOW CBSI3H
MEXIy HEOPTaHMYECKHMMHU BEIIECTBAMU C TIOMOIIBIO YpaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCT ~ YMEHMH  IUIAHUPOBAaTh M BBINOJHATH
XUMHUYECKHH SKCIEPUMEHT (pa3lio’KeHHe IMEepPOKCHAa BOAOPOAa B
MPHUCYTCTBUU  KaTallM3aToOpa, OINpPENEICHNE Cpeabl pPacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCAIBHOTO WHAWKATOPA, BIMSHHE
pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOM peakIiH, peaKIiuu

HMOHHOTO0 0OMEHa, KauyeCTBEHHBIE PEaKLMU Ha CyJbdar-, KapOoHaT-




2.8

u XJIOpHUI-aHUOHBI, Ha KaTuoH aMMOHUA, peiCHUC
IKCIICPUMEHTANBHBIX ~ 3amad 1o  TemMamM  «Mertamisl» U
«HeMetauibl») B COOTBETCTBHM C  NPaBUJIAMH  TEXHUKH
0€30MaCHOCTH TpU OOpAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM
000py/IOBaHUEM;  TPEACTABISATH  PE3YJIbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alUCH YPaBHEHUIH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

ChopmupoBaHHOCTh YMEHUH cOOMIOJaTh NpPaBHJIA IOJIb30BAHUS
XUMHUYECKON MOCYION U JIabOpaTOPHBIM O0OPYIOBaHHEM, a TaKxkKe
nmpaBujia  oOpalmieHust ¢ BEHIECTBAMU B COOTBETCTBHU  C
WHCTPYKIUAMH TIO BBINOJHEHUIO J1aOOPaTOPHBIX XMMHYECKUX

OIIBITOB

29

CchopMupoBaHHOCTb ~ YMEHMH  XapakTepu30BaTh XMMHUYECKHE
IIPOLIECCHI, JIEXKAIIME B OCHOBE IIPOMBILUICHHOTO IOJIYYEHUS
CEpHOIl  KHUCJIOTBl, amMMHakKa, a Takke C(HOPMUPOBAHHOCTD
IpeCTaBICHU 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJIOTMUYECKUX

npo6neMaX XUMHYCCKOI'O IIpOU3BOACTBA

XUMHUS U )KU3HL. PacuéTrl

3.1

32

3.3

CdopMupoBaHHOCTH MpeACTaBICHUIN 0 XUMHUYECKON
COCTaBJISIOLIEN €CTECTBEHHOHAYYHOM KApTHUHBI MUpPA, POJIU XHUMHH
B TO3HAHUM SIBJICHUN NPUPOJIbI, B (OPMUPOBAHUU MBILUIEHUS U
KyJIbTypbl  JIMYHOCTH, €€  (PYyHKIMOHAIBHOW  I'paMOTHOCTH,
HEO0OXOIMMOM ISl pelIeHus] MPaKTUYECKUX 3a/1a4 U 3KOJOTUYECKU
00OCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U TPHUPOIHOU
cpene

ChopMHpOBaHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAJIU3UPOBATh
XUMHUYECKYI0 MH(OpMAINIO, NOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U Apyrue)

ChopMHUpPOBAaHHOCTh, YMEHUW COONIOJATh TMpaBUjia IKOJOTHYECKH
11€J1ec000pa3HOro MOBeJIEHHsI B ObITY M TPYJOBOM JAEATEIBHOCTU B
LEIAX COXPAHEHUs CBOETO 3/I0POBbSl M OKPYKAOLIEH HMPUPOIHOU

cpensl

34

Oco3HaBaTh OMAacHOCTh BO3JACHCTBHS HA JKUBBIC OpPTraHU3MBbI
ONpeNeEHHBIX BELIECTB, NOHUMAas cMmbica mnokaszarens [1/K,

MOSICHATH Ha TpUMepax CHocoObl YMEHBIIEHUS U TPEAOTBPALLCHUS




HUX BpCAHOI'O BO3I[CFICTBHH Ha OpraHu3M 4CJIOBCKa

3.5

ChopmupoBaHHOCTE ~ YMEHUH  MPOBOJUTH  BBIYHCICHUS  C
HCIIOJIb30BAHUEM MOHSATHUS «MaCcCOBasi JIOJIS BEIIECTBA B PACTBOPE»,
O00BEMHBIX OTHOIICHHH Ta30B MPU XUMHUYCCKUX PEAKIUSIX, MACCHI
BeIeCTBa WM 00bEMa Tra30B 1O H3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM 00BEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO d(dekTa peakimd Ha OCHOBE 3aKOHOB

COXpPaHCHHU MAaCChl BEHIECTB, IPEBPAICHUA U COXPAHCHUS SHCPIrunu




HPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
1

1.1

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
TeopeTnyecknue OCHOBbI OPraHMYECKOM XUMHUH
IIpenmer opranndeckor XUMUU: €€ BO3SHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE B

IMMOJIYYCHHHU HOBBIX BCHICCTB U MATCPUAJIOB. TGOpI/ISI CTPOCHUA OPraHUYCCKUX

coenuHeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJ0KEHUS

1.2

1.3

CrpykTypHble (OPMYJIBl OPraHWYECKHX BEIIECTB. | OMOJOTHS, H30MEpHSL.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUAX — OAUHAPHBIC M KPAaTHBIE

CBA3U. Hpe,[[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHn4CCKHX BCIICCTB

Homenkmatypa  opraHMdyeckux  COCOUHEHHH  (cucTeMaTudeckas) U
TPUBUAIbHBIC HA3BAHUS BAKHEUIIUX MPEICTaBUTENEH KIIaCCOB OPraHMUYECKHUX

BC€IICCTB

YrneBor1opoasl

2.1

22

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYeckuil psa. MeraH u 3TaH —
IpoCTeiIre MPeACTaBUTENN AIKAaHOB: (PU3NYECKHE M XMUMHUYECKUE CBOICTBA
(peakMM 3aMeIleHUs] U TOPEHUs), HaXOXKIEHHWE B INPHPOJE, MOTyYeHHE U

IMPUMCHCHUC

ATIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUHN psAf. OTHIEH U NPONWIEH —
IpOCTeHIINe MPEeJACTaBUTENN AIKEHOB: (PU3NYECKHEe M XMMHUYECKUE CBOICTBA
(peakuuy THAPUPOBAHUS, TaJOrC€HUPOBAHUS, TUApPATALUH, OKUCICHHUS W

HOJ'II/IMepI/IBaI_[I/II/I), MOJIYUYCHUC U TPUMCHCHUC

2.3

24

Ankanuensl: Oyraauen-1,3 u MerunOyraguen-1,3: crpoeHue, BaxHeilne
XUMHYECKHE  CBOMCTBAa  (peakuus  IOJUMEPHU3ALUH). ITonyuenune

CUHTCTUYCCKOI'O KaydyKa U PC3UHbI

AJIKMHBI: COCTaB M1 OCOOCHHOCTH CTPOEHHSI, TOMOJIOTMYECKHH PsJl. ALIETHIICH
— MPOCTEUIIMIA NpeNCTaBUTENb AJKMHOB: COCTaB, CTPOEHHUE, (PU3MUECKUE U
XUMHYECKHE CBOMCTBa (peakuuu TUIPUPOBAHUS, TalOT€HUPOBAHUSA,

TUpaTaliu, TOPEHHs ), TOTy4YeHUE U IPUMEHEHHE

2.5

Apenbl. beHzoin: cocraB, cTpoeHue, (pU3MYECKUEe W XMUMHYECKHE CBOWCTBA
(peakuuy TrajOreHUPOBAaHUS W HUTPOBAHMS), IOJIYYEHHUE U INPUMEHEHHE.

Tomyoun: cocraB, cTpoeHue, PU3NUYECKHEe U XUMHUYECKHUE CBOWMCTBA (peaKIuu




2.6

raJIOTEHUPOBAHUSI U HUTPOBAHMSI), MOIYYEHUE U NPUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHUeCKas CBSA3b MEXKIY YIVIEBOJOPOJAMH, NPUHAMIEKAIUMU K

Pas3IMYHbIM KJIaCCaM

[IpuponHble HCTOYHUKU YIIIEBOAOPONOB. IIpupoaHbIii ra3 U MOMyTHBIE
HedTsabIe ra3pl. Hed1h u €€ npoucxoxaenue. CriocoOsl mepepadoTKu HeTH:
IIEPErOHKA, KPEKUHI (TEPMHUYECKUM, KaTaJuTHUUeCKui), nupoaus. ITpoaykrsl
nepepaboTku He(pTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KaMeHHbI# yroib U MpoayKThI €ro nepepadoTKu

3.1

KchoponconepmamHe OpPraHu4CCKuUC COCANHCHUA

[IpenenbHBle OJHOATOMHBIE CHHPTHL. MeETaHOT U ATaHOI: CTPOCHUE,
dbusznyecKkue U XMMHUYECKHE CBOWCTBA (PEakIUU C aKTUBHBIMH METaJlIaMH,
raJioreHOBOJIOPOJIaMHU, TOPEHUE), MpUMEHEeHHue. BoIopoaHbIE CBSA3UM MEXKIY
MOJIEKYJIaMU cIUpTOB. JlelicTBHE MeTaHOIa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.
MHoroaroMHbpie  COUPTHL. ODTWICHIVIMKOIb W  TIUIEPUH: CTPOCHUE,
dusznueckue M XUMHYECKHE CBOMCTBAa (B3aMMOACMCTBHE CO IIETOYHBIMH
MeTaJUIaMH, KaYeCTBEHHAsl peakiivsl Ha MHOTOATOMHBIE CITUPTHI). [leficTBue Ha

OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/Ie rIMOCpruHa U 9TUJIICHIJIMKOJIA

3.2

®eHOoJI: CTPOCHHE MOJEKYNbl, (QU3NUECKHEe M XUMUYECKHE CBOMCTBA.

TokcnunocTs henona. [Ipumenenue penona

3.3

34

3.5

Anpneruapl ¥ KeToHbl. Dopmanbaerun, —ameTanblIerdi:  CTPOCHHE,
dbuznueckue W XUMHUYECKHE CBOHCTBa  (pEakiMu  OKHCIEHUS W

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHEC U ITPUMCHCHUC

OnHOOCHOBHBIE NpeiebHbIe KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTpOeHHe, (PU3MUECKUEe U XUMHUECKUe CBOMCTBa (CBOMCTBA, 00mIHe
JUIsL KJlacca KHUCJIOT, Peakius 3Tepu(uKaluu), MOJy4eHHe W IpPHUMEHEHUE.
CTeapI/IHOBaFI n  OJICMHOBad KHCJIIOTBI KaK HTPCACTAaBUTCIIM  BBICIIHUX
KapOOHOBBIX KHMCJOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, UX

MOIOIIEE NEeHCTBUE

Cnoxuble 3(upbl Kak MpPOU3BOAHBIE KapOOHOBBIX KHCIOT. [uaponus
cinoxHbIXx  ddupoB. Kupsl. T'mapomus xupoB. IlpumeHeHHe KUPOB.

buonorunueckas poJib JKHPOB

3.6

VYrneBoabl:  cocTaB, KiIacCUpUKalus  YIrJeBoAOB  (MOHO-, JU- U
noymcaxapuael). [7OoKo3a — TPOCTEHIIMIA MOHOCAXapui: OCOOCHHOCTH
CTPOEHUS MOJICKYJbI, (PU3NYECKHE M XUMHUECKHUE CBOMCTBA (B3aMMOCHCTBIEC
¢ runpokcugom Menu(ll), okucieHue aMMmHadyHBIM PACTBOPOM OKCHAA

cepebpa(l), BoccraHoBiieHHE, OpOKEHHUE TIIFOKO3bI), HAXOXKJICHUE B TIPHUPOJC,




4.1

npuMeHeHue, Ouosnoruyeckas poib. DorocunTes. DpykTo3za Kak H30MEp
rmoko3bl. Kpaxman u mesuiionio3a Kak OpupojHble mojumepbl. CTpoeHue
Kpaxmalna M LeJuitosio3bl. Pu3nyecKkue M XMMHUYECKHE CBOMCTBA Kpaxmaia

(Truaponu3, KaueCTBEHHAs! PeaKIus C UOJAO0M)
A3oTcozeprkale OpraHn4eckue CoeAMHEHUS

AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHMYecKue coeAnHeHus. Ou3nueckue u
XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha puMepe IIMLKHA). bruonoruueckoe

3HAYCHHUEC aMUHOKHUCIIOT. HCHTI/I,I[BI

4.2

5.1

benku kak IMPUPOAHBIC BBICOKOMOJICKYJISIPHBIC COCIUHCHUA. HepBI/IIIHaSI,
BTOpHUYHAaA U TPETUYHAA CTPYKTYypa 0enkoB. XUMHYECKHE CBOMCTBA OENIKOB:

TUAPOJIN3, ACHATYpalld, KAUCCTBCHHBIC PCAKIINU Ha Oenku
BBICOKOMOJICKYHHpHBIe COCIUHCHUA

OcCHOBHbBIE TOHSTUS XUMHUU BBICOKOMOJEKYISPHBIX COEIWHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIH, CPEIHSI
MoJieKyJisipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISPHBIX

COCJIMHEHUIN — MoJIMMEpuU3atus U MOJUKOHACHCALHA

5.2

3KCH€pI/IM€HTaHLHBI€ MCTOABI HM3YUCHUA BCIICCTB H HX npeBpameHHﬁ:
O3HAaKOMJICHHUE C 06pa3uaMH MNpUPOAHBIX U HMCKYCCTBCHHBLIX BOJIOKOH,

IJ1aCTMacc, KaydyKoB. HonyquI/Ie CHUHTCTHUYCCKOI'O KayuyKa U pC3UHbI

11 KITACC

Kon

1.1

1.2

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

XAMHYECKUN d31eMeHT. AToM. Snpo aroma, H30TONBIL. JIEKTPOHHAs
00o0Ji04Ka. DHEpPreTH4ecKre YpoBHH, MOAYPOBHHU. ATOMHBIE OpOuTaly, s-, p-,
d->nemenTbl. OCOOCHHOCTH paclipe/ieieHus] JJIEKTPOHOB MO OpOuTansiM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTyparus

aTOMOB

Ileproanueckuii 3akoH u llepuoanueckas cucreMa XHUMUYECKUX DJIEMEHTOB
.. MenneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CHUCTEeMBbI XUMUYECKUX deMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOCHUSA AaTOMOB. 3aKOHOMepHOCTI/I N3MEHEHHS CBOWCTB XHMHUUYCCKHX
3JIEMCHTOB U 06pa3yeM51x HUMU IMPOCTBIX U CJIOKHBIX BCHICCTB IIO I'pyIiliaM

nepuojam. 3HaueHre NeprUoANYECKOTo 3aKOHa B Pa3BUTHH HAYKU




1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHJbI XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJIApHAs W TMOJIApHAs, MOHHAasA, MeTajindeckas). VoOHBI:
KaTUOHBl M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XHMHUYECKOM

cBs13UM (OOMEHHBIN U JOHOPHO-AKLENTOPHbIN). BogoponHas cBs3b
Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

BemectBa  MOJEKYJISpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAJUIMYECKOM PEIIETKH.
[lonste o gucnepcHbIx cucrteMax. VICTUHHBIE M KOJUIOMJIHBIE PAaCTBOPBI.

MaccoBast 107151 BEIIeCTBa B pacTBOpe

KHaCCI/IQ)I/IKaHI/IH HCOPIraHUYCCKUX COCI[PIHGHPIIZ. HOMGHKHaTypa

HCOPraHNYCCKUX BCIUICCTB

Xumuyeckas  peaknus. Krnaccuduxamuss  XUMHUYECKHMX — peakuMid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMHH. 3aKOH COXPAaHEHMsSI MaccChl
BEILIECTB, 3aKOH COXPAHEHUs U IPEBPALICHUsS DHEPIrUU IPU XUMHYECKHUX

pCaKIugX
CKOpOCTB pc€aKkuuu, €€ 3aBUCHUMOCTb OT Pa3INYHBIX (l)aKTOPOB

O6paTI/IMLIe peaknuunu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BJIMAKOIIKE Ha
COCTOSIHUEC XUMHUUYCCKOTO PAaBHOBCCHA. HpI/IHI_II/IH Jle IllaTenne

QHGKTPOJ'II/ITI/ILICCKE[H JUucconuranus. CuibHBIC B cl1a0ObIe QJICKTPOJIUTHI. Cpena
BOJHBLIX PACTBOPOB BCIICCTB: KHUCJIAA, HeﬁTpaﬂbHaﬂ, menoyHas. Peakmuu

HOHHOTO 0OMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC p€akuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonmoxenune HemeramnoB B llepuoamdeckoid  cucteme
xumuueckux sneMenToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nyeckue CBONCTBA HEMETAIIOB. AIIJIOTPOIUS HEMETAJUIOB (Ha MpuMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

XUMHUYECKHE CBOMCTBA BAKHEHIINX HEMETaUIOB (TaloT€HOB, CEPhI, a30Ta,
dbochopa, yraepoma U KpeMHHMs) U HMX COEAUHEHMH (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOJOPOJHBIX COeAuHEeHM). [IpruMmeHeHne

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCIUHEHUI

2.3

Meramnsl. [lonoxenne meramoB B Ilepuoanueckoil cucteMe XUMHUYECKHUX
anementoB JI.M. MennaeneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX

o0onouek atomMoB MeTawioB. OOmue ¢uU3NYecKue CBOWCTBA METAJUIOB.




CrmuiaBbl METaLIOB. DIIEKTPOXUMUYECKUM Pl HATPSHKEHUH METaJIOB
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XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METANIOB (HATpUMl, Kalui, KalbIUH,
Mar"uii, aJlOMUHUH, [IMHK, XPOM, JKeJie30, Mellb) U uX coenuHeHui. OOmue

CIIOCOOBI IMOJIYYCHHA MCTAJLJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6BITy N TEXHHKC

2.5

3.1

3.2

33

I'enetnueckast CBA3b HCOpPraHNM4YCCKUX  BCEIICCTB, IPUHAMICKAINIHUX K

Pa3IMYHBIM KJIaccam
XUMUS U )KA3HD

Ponp xumun B oOecrieueHUH 3KOJIOTHYECKOM, SHEPreTHYECKON W IMHINEBOU
0€30MacHOCTH, pa3BUTHM MeAULMHBL. [loHSATHE O Hay4YHBIX MeETolax

II03HAaHHUA BCIIECCTB U XUMHNYCCKHUX peaKuHﬁ

[IpencraBnenuss 00 O0OWMX HAy4YHbIX [PUHLIMIAX [POMBIIUIEHHOTO
IIOJIyYEHUSI BaXKHEMIIMX BEIIECTB. YeNOBEK B MUPE BELIECTB M MaTEPHUAIIOB:
BAOKHEHIIME CTPOUTENbHBIE MAaTepUaibl, KOHCTPYKLUMOHHBIE MaTepHUalbl,
KpPacKH, CTEKJIO, KepaMHKa, MaTepUaibl I JIEKTPOHUKH, HAHOMATEpHabl,
OpraHUYecKre ¥ MUHEpPAIbHBIC yI00pEeHUs

XuMus M 300pOBbE 4YEJIOBEKA: IPABUJIA HCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, IpaBujia 0€30IaCHOTO HMCIOJB30BaHUS IMpenaparoB ObITOBOM

XHUMHHU B HOBCGI{HCBHOﬁ KHU3HU




YYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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