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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 dDepepanuu», TpeObOBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DPOII  COO), mnpencraBieHHblx B DeaepanibHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBans  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3YIOIIMX  OCHOBHBIE
oOpa3oBareNbHbIE TPOTPAaMMBbI, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHUS
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
oOmelt crpaterun OOy4YeHMs, BOCHHUTAHUS U Pa3BUTUS OOYYAIOIIUXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble TmonoxeHus @dI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
00111600pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
o0pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAlOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XMMHMUYECKOro 00pa3oBaHus. ODTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpbl 4YEJIOBEKAa, a TaKKe JKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHOM cpene. Peanuzyercss xumMuueckoe o0pa3oBaHue
oOyyaroluxcsi Ha YpOBHE CpeIHEro oO0mero oO0pa3oBaHusi CpeICTBaMU
yaeOHOTO mpeaMera «XUMHUS», COACpKaHWE U TOCTPOCHHE KOTOPOTO
OTIPE/ICNICHbl B MPOTPaMMeE MO XUMHUHU C YUETOM CHelu(PUKU HAyKU XUMUH, €€
3HA4YECHUS B MO3HAHUM MPUPOILI U B MATEPUAIILHON JKHU3HU OOIIECTBA, a TAKXKE C
yu€ToM OOIIMX I1eNe ¢ NPUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpa3oBaHusi B Poccuiickoii
denepanum.

XUMHSI KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 PoJib B
COBPEMEHHOM IMBWJIM3AllMM, B CO3JaHUM HOBOM 0a3bl MaTepuagIbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaJg B (OPMHPOBAHHUE PAIMOHATIHLHOTO
HAyYHOTO MBIIUICHUS, B CO3/JaHHE LIEJOCTHOTO TMpEeICTaBiIeHUs 00



OKPYXalollleM MHpE KaK O €IUHCTBE MPUPOJABI M YEJIOBEKa, KOTOpOE
dopMupyeTcss B XHMHUHM Ha OCHOBE IOHMMAaHMS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBSA3U MEXKIY CTPOCHUEM BELIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHUS
CTajla HEOThEMJIEMOM YacThbIO MHUPOBOW KYJBTYPbl, HEOOXOJIUMBIM YCIOBHEM
YCHEIIHOTO TPYJla M KU3HU KaXI0ro wieHa odmectBa. CoBpeMEHHash XUMUS
KaK HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA 4YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM, HSKOJOTMYECKOW O€30MacHOCTH U
OXpaHbl 310POBbSI.

B cootBeTcTBUM C OOmMMMH IENSMUA W TPUHIUIIAMH CPEIHETO OOIIETOo
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIi
YPOBEHb M3y4YEHHUS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJITOTOBKY oOyyarommxcs, HEO0OXOIUMYIO UM I BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKM3Hb COLIMYMA,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3IMYHBIX 00JacTsIX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTrapnsOmUMHA  TIpeAMeTa «XUMHUSD» SBISAIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOMl HAYKH:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUU (C BKIFOUCHHEM 3HAHHUUN U3 00IIei
XUMUH) U OpraHudeckoit xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUH TIPH
M3YYEHUU TIpeAMeTa OO0EeCreYyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB M TEOPUN XUMUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuveckass XuMus» cHopMupoBaHa B MpOrpaMme MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Ja K H3YyUYCHHUI0 Y4YeOHOTO MaTepuana u O0O0YyCIIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEACIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBa
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHUN, a TaKKE€ HAa YPOBHE CTEPEOXMMUUYECKUX U DJIEKTPOHHBIX
NpeACTaBlIeHUd O cTpoeHuu BemiecTB. CBeAeHUs 00 HU3y4aeMbIX B Kypce
BELIECTBAaX JAalOTCd B pPa3BUTUM — OT YIJIEBOJAOPOJIOB JO  CIIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIWHEHUN. B Kypce opranudeckol Xumuu
MOJIy4yaloT pa3BUTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE MPEACTABICHUS O XHMHYECKOM CBA3M,



KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[log HOBBIM yriOM 3peHUss B TpeaMmere «XUMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOPETHYECKUI MaTepual W (DaKTOJOTUYECKHE CBEJCHHMS O BEIIECTBAX U
XUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u Heopranndeckas
XUMUSD» 00YyYarolmuMCcs MPEeIO0CTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX M METOJI0JIOTMYECKUX
MO3UIUH, TIIyOKe MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMI 3TOro 3aKoHa —
oT 00o0MIatomel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O BaXKHEHIIMX BeEIIECTBaX, HX COCTaBe,
CTPOEHHUH, CBOMCTBAX W NPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAaMHU COJAEpPKaHUSA, HMEIOIMIMMHU KyJIbTYPOJIOTHUYECKUN U
MPUKIAAHOW XapakTep. DTU 3HAHUS CHOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBSA3U
XUMUU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
IPAKTHYECKOH JESITENbHOCTU YEI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K IpoIEecCy TBOpYECTBA B OO0JACTH TEOPUM W MPAKTUYECKUX HPHUIIOKEHUN
XUMUH, T[IOMOTAIOT BBIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMbIX MpoOJeMax, CBSA3aHHBIX C XHUMHUEH, KPUTHUYECKU
OCMBICJIUBaTh HMHGOpPMAIMI0O M MPUMEHATh €€ [UIsl MONOJIHEHUsS 3HaHUM,
pELIEHUS] MHTEJUIEKTYAIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEA0BATENBCKUX
3amad. B menom coxepikaHue y4eOHOro mpeamera «XHUMHUS» JaHHOTO YpPOBHS
M3Y4YEHUsI  OPUEHTUpPOBAHO  Ha  (OPMHpPOBAHHE y  OOYyYarOLIUXCS
MHPOBO33PEHYECKON OCHOBBI JIJIsl TIOHUMaHUs (PUIIOCOPCKUX UAEH, TaKUX Kak:
MaTEpUAIIBHOE  E€JUHCTBO HEOPraHMYECKOTO W  OpPraHMYeCcCKOro  Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHUEM, [I03HABAEMOCTh
IPUPOAHBIX SBJICHUU NyTEM DKCIEPUMEHTA U PEUICHUS MPOTUBOPEUUN MEXKIY
HOBBIMM (paKTaMH U TEOPETHUECKUMH MPENOChUIKAMHU, OCO3HAHUE POJI XUMUHU
B pEUICHUH OHKOJOTMYECKHMX TpodsieM, a Takxke mpoljeM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPHS, CO3JaHUSl HOBBIX TEXHOJOTHMH U
MaTepHaoB.

B miaHe pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHUS M COLMATU3ALMH
oOydJaronuxcsi MpUHAThIE TPOrpaMMOM MO XMUMHUHU MOAXOAbl K OINpPEAeSICHUIO
COJEp)KaHUsI W TOCTPOEHUS NpeaMeTa MpeaycMaTpUBarOT (OpMUpPOBaHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEWCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE JIs
pa3IMYHBIX BHUJOB JIEATEIbHOCTH: pEIIeHUs MpoOjeM, MOWCKA, aHalu3a U
00paboTkn  MHQpOpMAIMK, HEOOXOAUMBIX JUII MPUOOPETEHUS  OMBITA



MPAKTUYECKOM M MCCIIEIOBATEIbCKON JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B MO3HAHUU XUMHH.

B mpaktuke mnpenopaBaHus XMMHU Kak Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOuiero oOpa3oBaHus, IpH
ONpEIEIEHUN COAEPKATEIBHOW XapaKTEPUCTUKU IEJIe H3y4YEeHHs IpeaMeTa
HalpaBJICHUEM TEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKM KaKk OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUYECKON AEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOrO U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKON TOYKU 3PEHHUS TaKOU
MOAXOJ K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMeTa SBISETCS BIIOJHE
OTIpaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHS TJIaBHBIMU LEISIMU U3Y4YEHUS IpeamMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (GopMUpPOBAaHHME CHUCTEMbl XHMHYECKMX 3HAHUW Kak BakHEHIen
COCTAaBIIIOIIEH €CTECTBEHHO-HAyYHON KAapTHHBI MHUpPa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUEBbIC MOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XHMHUHU, OCBOCHHUE S3bIKa HAyKHU, YCBOCHHWE W TIOHUMAaHUE
CYIIHOCTH JIOCTYIHBIX O0O0OOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaX
MO3HAHWSA BEIIECTB M XUMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
MpUOOPETEHUSI YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOU U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUA U CIOCOOOB  JCSATENBHOCTH, CBSI3AHHBIX C
HaOMIOAEHUEM U OOBSICHEHMEM  XHMHUYECKOrO0  JKCIIEPUMEHTA,
coOJIF0ICHUEM TPpaBWII 0€30MacHOTO 0OpAIlleHHSs C BEIIECTBaAMHU.

Hapsany c »TuMm, coaepkaTenbHas XapaKTEepUCTHKa Ielell W 3amad
M3Yy4YCHHS MpEIMETa B MporpaMMe MO0 XMMUU YTOYHEHA M CKOPPEKTHUPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTAAETCS
NpEANOUYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJIepXaHus  OOydeHws,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbLHOM
OpraHW3alliM, BIAJICIONIET0 HE HA00OpOM 3HaHUW, a (QYHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMU aKTUBHOTO TOJIyUEHUS 3HAHUM
Y IPUMEHEHUS UX B PEAIbHOM )KU3HHU JUJIS1 PELICHUS PAKTUYECKHUX 3a7a4.

B cBs3u ¢ 3TUM mpu u3ydeHUH npeamera «XUMHs» JOMUHHUPYIOLIEEe
3HaYeHHe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KaK:



amanrtanus OOydYalolmUXCsl K YCJIOBHSIM JWHAMHUYHO DPa3BUBAIOLIETOCS
MUpa, (OPMUPOBAHUE HWHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dbopmupoBaHre y OOYYArOMIMXCS KJIIOYEBBIX HABBIKOB (KJITFOYEBBIX
KOMITIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYECHHUE JJISl Pa3IUYHBIX BUJIOB
NEeSTEIBHOCTH:  pEHIeHUs MpoOyieM, TIOWCKa, aHaiu3a U  00paboOTKU
uHpopMaIi, HEOOXOJUMBIX JUIsl TMPUOOPETEHUS ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHWW XUMHH, a TaKXKe JJIsl OICHKHU C
MO3ULIMA DKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CpEay;

pPa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4arIMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETAThH
HOBBIC 3HAHUS IO XUMHH B COOTBETCTBHM C YXU3HCHHBIMHU TMOTPEOHOCTSIMH,
MCIIONIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIs TIOMCKAa U
aHanu3a y4yeOHOW ¥  HAy4YHO-TIOMYJSAPHONM HMHPOpMAlUU XUMHYECKOTO
COJIep KaHUS;

dbopMupoBaHHE€ U pa3BUTHE Y OOYYAIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHNS, HaOMIOAaTeNbHOCTH, COOPaHHOCTH, AaKKYpPaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIHUMBI, B YACTHOCTH, MpH IUIAHUPOBAHUU H
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOy4aromuxcs YyOEeXKIEHHOCTH B TYMaHHCTHYECKOU
HAMPABIEHHOCTH XMMHH, €€ BaXKHON pPOJM B PEUICHUH TIOOATBHBIX MpOOIeM
paIoHaIBLHOTO MPUPOAOIIOIH30BAHMS, TIOMOIHEHUS YHEPTETHUECKUX PECYPCOB
U COXpaHEHUs NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEepeXHOT0 OTHOILIEHUS K TPHUPOJE M CBOEMY 3/J0pPOBbIO, a TakKke
PUOOPETCHUS OMbBITA HWCIIOJIB30BAHUS TMOTYYCHHBIX 3HAHUN IS TPUHSTHS
IPaMOTHBIX PEIICHUH B CUTYAIIUSX, CBSI3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

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

OOG1iee yucao 4acoB, OTBEAEHHBIX JJIsI M3YYEHUS XUMHUH, Ha 0a30BOM
ypOBHE cpeaHero oodiiero oopazoBanusi, coctapiset 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHn4ecKor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B ITOJIYYEHHUH HOBBIX BEIIECTB U MATEPHAIOB. TE€OPUS CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dopMyIbl OpraHndecKux BemiecTB. ['omomnorusi, uzomepusa. XuMU4ecKasi CBS3b
B OPTaHUYECKUX COCIMHEHUSIX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenre 0  KiIacCUpUKALMKU  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKuX COeIMHEHUN (cucTeMaTuieckasi) U TpUBUAJIbHbIE
Ha3BaHUs BXHEUILNX IIPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTANBHBIE METOABl M3YUYEHUs BEIIECTB M HX IPEBPALICHUM:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMy Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HaONIOJACHUE U
OIIMCAaHHUE JAEMOHCTPALMOHHBIX OIBITOB II0 IPEBPALIEHUI0 OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MeraH u 3TaH —
IpocCTeiIlne MpeACTaBUTEIN alKaHOB: (PM3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIEeHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIyYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN PAN. DTUIEH U MPOIUIICH
— NPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PM3MUYECKUE U XUMUYECKUE CBOWMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAaHMS, TUIpATAllUd, OKUCICHHUS H
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IIPUMEHEHHUE.

Ankaauensl: Oytaauen-1,3 u metunoyranuen-1,3: cTpoeHue, BaxKHEHIINe
XUMHYECKUE CBOMCTBaA (peakuus MOJIMMEPHU3AIIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
ALleTWIIEH — TPOCTEHMIIMN TPEICTABUTENbL aJKHUHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMUMHYECKME  CBOMCTBAa  (peakuuu  TUIPUPOBAHMS,
raJIOreHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYECHUE U TPUMEHEHUE.

Apenbl. ben3zoin: cocras, cTpoeHue, Gpu3nuecKkue U XUMUYECKUE CBOWCTBA
(peakuuu TaJOr€HUPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE U NPHUMEHEHHUE.
Tonyon: cocmae, cmpoenue, ¢pusuyeckue u Xumuyeckue ceoucmea (peaxyuu
2a102eHUPOBAHUST U HUMPOBAHUs), NoJy4eHue u npumeHeHue. TOKCUYHOCTb
apeHoB. |'eHeTHYecKast CBA3b MEXKIY YIVIEBOAOPOAAMH, IPUHAIJIEKAIIMMU K
Pa3JIMYHBIM KJIaCCaM.



IIpuponHble MCTOYHMKHK YINIEBOAOPOAOB. lIpupoaHbI ra3 W momyTHbIE
He(Tsaubie ra3pl. Hed1s 1 e€ npoucxoxnenue. Crnocobsl nepepaboTku HEDTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalUTUYECKUil), muposu3. [IpoayKTel
nepepaboTKku HepTH, HMX TNPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KameHHbIii yroiabs 1 NpOAYKTHI €ro MepepadoTKH.

DOKCneprUMEHTAIbHBIE METOAbl M3YyYEHHs BEIIECTB M WX NPEBPALLCHUN:
O3HAKOMJIEHHE C OO0pa3laMy IUIACTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIMH
«Hedptp» u «Yromb», MOJETUPOBAHHE MOJEKYJ YIJIEBOJAOPOJIOB |
raJIOTeHONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKOW pabOThI: MOIydeHUE
ATUJIEHA U U3yYEHHUE €r0 CBOKCTB.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKUUU I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WIH MPOIYKTOB
peakiun).

Kuciaopoacoaepxamme oprannieckue coeJUHEeHUs

IIpenenbHbIE OJNHOATOMHBIE CIHMPTHI. METAaHOI W JTaHOJ: CTPOCHHE,
¢usznyeckue U XUMHUYECKUE CBOWCTBA (peakUuu C AKTUBHBIMH MeETalljlaMH,
raJIoreHOBOJIOPOJaMH, TOPEHUE), NMPUMEHEHHE. BOJOpOAHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YEJIOBEKa.

MHoOroaroMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE CO UICIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peakiysi Ha MHOTOaTOMHbIE CHUpTHI). JlelicTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

®deHOoI: CTPOCHUE MOJICKYJbI, (PU3MUECKHe W XHUMHUUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpperunpl M kemowuvi. DPOpMANBIAETHN, AUETANBAETUI: CTPOECHUE,
(¢u3nuecKrue U XMMUYECKUE CBOMCTBA (PeaklUyd OKUCIEHHUS] U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKIUH ), OJYyUYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NUECKIEe U XUMUYECKHE CBONCTBA (CBOMCTBA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue W
npumeHeHue. CTeapuHOBasi U OJICMHOBASI KUCJIOTHI KaK MPEICTaBUTENH BBICILIUX
KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHE.

Crnoxuble >QuUpbl KaKk NPOU3BOJHBbIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxkubiX d¢pupoB. Kupwel. [wapommus xupos. [IpuMeHeHue KUPOB.
buonornueckas posp KUpPOB.

VYrneBoapl: cocraB, Kiaccu@ukauus — yriieBogoB (MOHO-, JH- U
nmoymcaxapuabl). [7oko3a — TMPOCTEMIIMKA  MOHOCaxXapua: OCOOEHHOCTH
CTPOCHHS MOJIEKYJIbI, (PU3NYECKUE U XUMUUECKHE CBOWCTBA (B3aUMOICHCTBHE C




runpokcugom menu(ll), okucinenne ammuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHUE B MPUPOJE, IPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nenmtono3a kak npupoanbie nonuMmepsl. CTpoeHHue Kpaxmasia U
HeuTroNIo3bl.  PU3HYECKME W XUMHUYECKHME CBOWCTBA Kpaxmayia (THUAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCnepUMEHTAIbHBIE METOJAbl HU3YUYEHHUs BEIIECTB U WX MPEBPAILLCHUN:
poBe/ieHne, HaOJI0/ICHHE U OMMCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIC PEAKIIMUA OJTHOATOMHBIX CIUPTOB (OKUCICHUE 3TAHOJA
okcusoM meau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJEHCTBHUE TIUIEPUHA C
ruapokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) u runpoxcumom menu(ll), B3aumopeicTBue Kpaxmana ¢
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKUHUH IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEHIECTB WJIU MPOIYKTOB
peakiun).

A3zoTcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI ~ Kak  aM(OTepHble  OpraHWYECKUE  COCAMHCHHUS.
duznueckre U XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpUMEpPE TIUIMHA).
buonornueckoe 3HaueHne aMMHOKUCIOT. [lenruasl.

benku kak mpupoaHbIe BBICOKOMOJICKYJISIpHbIE coequHenus. [lepBuunas,
BTOpUYHAA U TPETUYHAs CTPYKTypa OENKOB. XMMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYPAIHs], KAYECTBEHHBIE PEAKIINK HA OCJIKH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEUIECTB W HUX IPEBPALICHUIL:
HaOIOEHUE M ONHUCAHHUE JIEMOHCTPALIMOHHBIX OIBITOB: JEHATYypalus OEJIKOB
IIpU HArPEeBaHUHU, IBETHBIC PEAKIIUU OEJTKOB.

BroicokoMouieKkyIsIpHbIE COeIMHEHUSI

OcHOBHbIE TIOHSTUS XHMHUU  BBICOKOMOJICKYJISIPHBIX — COEIUHEHMUIA:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpU3alUU, CPEIHSS
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — TOJIMMEPHU3ALIMS U MOJTUKOHACHCAIHS.

OKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAILICHUIL:
O3HAaKOMJIEHHE C oOpasllaMu TPUPOJHBIX ¢ HMCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAy4YKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYEHHH OpPraHUYeCKOM
xumun B 10 Kjacce OCYIIECTBISETCS dYepe3 WCIOJIb30BAHUE KaK OOIIUX



€CTeCTBEHHO-HAYYHBIX IMOHSTHUN, TaK W TOHSITHU, SBISIONIMXCS CUCTEMHBIMU
IJISL OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OOmme ecTeCTBEHHO-HAyYHBbIC TOHSTHSA: SIBJICHUE, HAy4HbBIH (akr,
TUIIOTE3a, 3aKOH, TEOPHsS, aHAIIU3, CHHTE3, KIacCU(pHKALUS, TEPUOAUIHOCTD,
HaOJII0/IeHNE, H3MEPEHHE, IKCTIEPUMEHT, MOICTTHPOBAHHE.

®dusnka: wMarepus, DSHEPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTHYECKUH YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BEILECTBA, PU3MYCCKHUE BEITUIMHBI M €IMHUIIBI UX U3MEPCHHS.

buonorus: kierka, opraHusM, Ouocdepa, OOMEH BEIECTB B OpraHH3ME,
¢dorocuHTEe3, OMOIOTUYECKH aKTUBHBIC BemiecTBa (OCIKH, YIIIEBOJBI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIBI, TIIOJIE3HbIE HCKOIAaeMbIe,
TOILJIMBO, PECYPCHI.

TexHonOTHs: THIEBBIE MPOAYKTHI, OCHOBHI PAIMOHAIBHOTO THTaHUS,
MOIOIIIUE CPENICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHE MPENapaThbl, MaTePHAIIBI
U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHI »leMEeHT. AToM. Spo aroma, H30TOMNbL. DJIEKTPOHHAs
000J104Ka. DHEPreTHYSCKUE YPOBHH, ITOAYPOBHUA. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHUs SJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuomnueckuit 3akoH u llepuoamueckas cucremMa XHUMHUYECKUX
snementoB JI. WM. MenneneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H
[lepuomnueckont cucreMbl xumuyeckux sneMmeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOW TEOpHEN CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XMMHUYECKUX DJIEMEHTOB W 0Opa3yeMbIX WMHU MPOCTBIX U CIOKHBIX
BEILIECTB IO TpynnaM MU MepuojaM. 3HAYEHUE MEPHOJIMYECKOr0 3aKOHAa B
Pa3BUTHHU HAYKHU.

Ctpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJICHTHasl HEMOJISIPHAS U TIOJISIpHAs, HOHHAsS, METa/UTMYecKas ). MexaHU3MbI
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akienTopHslii). Bomopoanas cBsizb. BaneHTHOCTh. DIEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYNSIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BELIECTBA. [HWMbl  KPUCTAUIMYECKUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMUECKON PEIIETKY.



[TonsiTue 0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYecKUX  COCAMHEHUM. Homenknatypa
HEOPraHMYECKUX BEMIECTB. [ e€HeTHuYecKas CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIIEKAIUX K PA3JTUYHBIM KJIACCaM.

Xumuueckass peakuus. Krnaccudukanuss XUMHYECKHX PpEaKIUid B
HEOPraHUYECKOM M OPraHUYECKON XMMHU. 3AKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMHUECKUX PEAKLIHSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumpie peaknuu. XUMUYECKOe paBHOBecrue. MaKTOphI, BIHSIONINE HA
COCTOsIHME XUMH4YecKoro paBHoBecus. [Ipunnun Jle [larense.

Onektponutuueckas nuccoruanus. CUIbHBIE W CJa0ble 3JIEKTPOJIUTHI.
Cpelnla BOJIHBIX pacTBOPOB BELIECTB: KUCIIAsl, HEUTpaIbHAsI, IIEJIOYHASI.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJbl U3YYEHHUSI BEIIECTB M HMX IPEBPAIICHUN:
neMoHcTpanus tadnun «llepuonandeckas cuctemMa XMMHUYECKUX 3JeMEHTOB [Jl.
N. MenneneeBay, u3yueHue MOJIEICH KPUCTALTHYECKUX PEIIETOK, HAOII0IeHUE
U OINHUCaHUE JIEMOHCTPAIIMOHHBIX W JIADOPAaTOPHBIX OMNBITOB (pa3yioKeHHUE
MEPOKCHJIa BOJAOPOJA B NPUCYTCTBUU KATaIU3aToOpa, OMPEAECICHHE CPEIIbl
pacTBOPOB BEIIECTB C IOMOIIBK) YHUBEPCAJIBHOTO WHIAWKATOPA, PpPEaKIuu
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUUECKONW paboThl «BiusHue pa3iIMdHbIX
(haKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

PacuérHble 3anaum.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIHMHA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUYETHI C MCMIOJIB30BAHUEM MOHSTHUS «MaccOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xuMuueckux anemeHToB JI. V. MenzaeneeBa u 0COOCHHOCTH CTPOCHUSI aTOMOB.
®dusznyeckre CBOMCTBA HEMETAIIOB. AJIIOTPOIHUS HEMETAJIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCIUHEHHH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Mertamnsl. [lonoxenune metamios B [lepuognueckoit cucteMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX
000s104ek aTOMOB MeTaiioB. O01Ke puznueckue cBoMcTBa MeTaIIoB. CIuiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUI P HAITPSKEHU METAILIIOB.

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUH, KaJIMM, KalbILIHi,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.



Ob6mue crnocoOsl moayyeHus: MetamioB. [IpumMenenne MeTanioB B ObITY U
TEXHUKE.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUI:
U3y4YeHHUE KOJUIEKIMN «MeTasuibl U CIUIaBbDy, 00pa3lloB HEMETAJUIOB, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 33/a4, HAaOIIOJAEHUE M ONHMCAHHWE JEMOHCTPALMOHHBIX U
7a00paTOpPHBIX  OMBITOB  (B3aUMOJICHCTBHE THJPOKCHIA  QIIOMHHHS  C
pacTBOpaMHM KHUCJIOT M IIEJIOYEH, KAa4EeCTBEHHBIE pEaKIMM Ha KaTHOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétbl Macchl BenecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAcC€ WM 00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKLIUU BEIIECTB,
pacuérel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUU, €CIIU
OJIHO U3 BEILIECTB UMEET IIPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecrieueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30MacHOCTH, Pa3BUTUU MeAUUUHBL. [[OHATHE O HayYHBIX METOAAX MMO3HAHMS
BEILECTB U XMMUYECKUX PEAKLUN.

[IpeacraBnenuss o0 OOMMX HAYYHBIX MPUHIUNAX MTPOMBIIUIEHHOTO
ITOJTyYEHHS BaKHEUIIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MATEPHUANIOB: BAKHEHIINE CTPOUTEIIbHBIC
Marepuainbl, KOHCTPYKLMOHHBIE MAaTEpUalIbl, KpAacKW, CTEKIIO, KepaMmHKa,
MaTepuaibl 1S 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC
yI0OpeHus.

XHAMHUS U 300pOBBE YEJIOBEKA: MPABUJIA WCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWiIa OE30MaCHOTO HCIOJIb30BAHUS MPENapaToB OBITOBOM
XUMHUHU B [IOBCEHEBHOW JKU3HU.

MexnpeaMeTHbIE€ CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBA3€H TMpU M3YYEHUH OOwed u
HEOpPraHM4ecKod xuMuM B 11 Kitacce OCyIIECTBIIIETCS YEPE3 HMCIOJIb30BAHME
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W TOHSATUH, SIBISIOLIUXCS
CUCTEMHBIMH I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyUHBIN (akT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KIacCU(PUKALMS, NEPUOIUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.

®usuka: Marepus, dHEpPrus, mMacca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH,
WOH, WU30TOIl, pPAJAMOAKTUBHOCTb, MOJIEKYJIa, JHEPIreTUYECKUN YpPOBEHbD,
BEIIECTBO, TeNO0, OOBEM, arperaTHoe COCTOSHUE BEILIECTBa, (UINUYECKUE
BEJINYMHBI U €JUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMHHbBI, OOMEH BEILIECTB B OPraHU3ME.



['eorpadusi: MuHEpandbl, TOpPHBIE TOPOMBI, TIOJE3HBIE HCKOIAEeMEbIE,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYECKas IIPOMBILIJIEHHOCTb, METaJLLyprus,
IIPOU3BOACTBO CTPOUTEIIbHBIX MaTepuaos, CEIIbCKOXO3SIMCTBEHHOE
MPOU3BOJICTBO, 10500 (SR MIPOMBIIIJIEHHOCTb, bapmareBTHUYECKAS
MPOMBIIIJIEHHOCTD, IMPOU3BOJICTBO KOCMETHYECKUX IMPEnapaToB, IPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTepuaos, DIIEKTPOHHAs IIPOMBILIJIEHHOCTb,
HAaHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBiuMBaeT TpPeOOBaHUS K PE3YJIbTaTaM OCBOEHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETo oO0Iero oOpa3oBaHUsS (JTMIHOCTHBIM,
METaNpeIMETHBIM U TpeIMeTHbIM). HaydHO-MeTonuueckoil OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHETO OOIIEro
00pa3oBaHUsI SIBISIETCSI CUCTEMHO-IEATEIbHOCTHBIN MTOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIbHOCTHBIM IOJXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MIpeAMETa « XUMHS» HA YPOBHE CPETHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

O0CO3HaHHE OOYYAIOIMMUCS POCCHUMCKON TpaKJaHCKOW HIASHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

L[EJICHANPABJICHHOE pAa3BUTHE BHYTPEHHUX YOEKIEHUNU JUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HUCTOPUYECKHX Tpajulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOY4YarOIIUXCS PYKOBOJCTBOBATHCS B CBOEHU
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, TIPUCYIIIUMU 1I€JTOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIM4YMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEJIU U CTPOUTDH KU3HECHHBIE TJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW M BOCHUTATEIBLHON JAESATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMHU U HJI€ajlaMi POCCUHUCKOTO TPaKIAHCKOTO OOIIECTBA, MPUHSATHIMH B
o0IIIecTBe HOPMaMU U TIpaBUJIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHOM M TMPAKTUYECKON JEATeIbHOCTH
00y4JaroImuXxcsl o peaau3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YACTU:

1) rpaaaHCKOro BOCIMTAHUSA !



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

NPEACTABICHUS O COLMAIbHBIX HOPMax M MPABUJIAX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

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

CIIOCOOHOCTH TOHHMMATh W MNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU A TEIbHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacJEIUI0
OTEYECTBEHHOW XUMUMU;

YBa)KE€HHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTHUECKOIO
MPUMEHEHUSI XUMUHU, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAYKH €CTh pe3yJbTaT
JUIMTEJIbHBIX ~HAONIOACHUM, KpPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpPECA W TO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHHUH W IIOCIEAYIOLIEM
aHai3e  MHpOpMAIMM O  TEpPEJOBBIX  JOCTHKEHHMSIX  COBPEMEHHOM
OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

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

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHUE U MOCTYNKH CBOMX TOBAPHUILEH C
NO3ULMI HPAaBCTBEHHBIX WM IPABOBBIX HOPM M OCO3HAHMWE IIOCIENCTBUI ITHX
ITOCTYTIKOB;

4) gpopmMupoBaHHs KyJbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEHW 370pOBOTO0 M 0e€30macHOro ooOpas3a JKH3HU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DU3UUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

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

NOHUMaHUSl LIEHHOCTU TMPaBWJI WHIWBUIYAJIbHOTO U KOJUIEKTHUBHOIO
0€30MMacHOTO TMOBEACHUSA B CHUTYalUAX, YTPOXKAIOMIMX 3J0pPOBBI0O U KHU3HU
JIIOJIEH;

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



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HCCIICOBATEIHCKON
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYIHMX BHUIAX
JESATEIbHOCTH;

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

MHTEpeca K MPaKTHYECKOMY H3YUYEHHIO MPodecCHil pa3IuyHOro pojaa, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

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, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

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

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKHX MpOOJieM, BIUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON U COIMATILHON CPE/Ibl;

OCO3HaHMSI HEOOXOIUMOCTH HCMOJB30BAHUS JTOCTIKCHUN XUMUU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO IPUPOJOTNOJIb30BAHHS;

AKTUBHOTO HENPUATHUS JICMCTBUM, IPUHOCAIIUX BpPEH OKPYXKAIOIICH
IPUPOIAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE KOJIOTUUECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIATh UX;

HaJIMYus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, 9SKOJIOTHYECKOU
KYJIbTYpbI, OIbITA JIEATEIBHOCTH HKOJOTHMUYECKON HAMpPABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMY B MIO3HABATEJIILHOM, KOMMYHUKATUBHON U COLMAIBHOM
MpaKkTUKe, CHOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTHUBOCTOATH HJICOJIOTUU
xemodoOuu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHMS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHHS €& poju B
dbopMUPOBAHUU PAIMOHAIEHOIO HAYYHOTO MBIIICHUS, CO3/JaHUM IIEJIOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €AMHCTBE MPUPOIBI U YETOBEKa, B
MMO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;



yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOMU
IUBUJIM3AIMN: B €€ TYMaHUCTHUECKOW HaIpPaBJICHHOCTH M BaXXHOW pONU B
CO3/IaHMM HOBOM 0a3bl MaTEpUANBbHOM KYyJIBTYpBl, PEIICHUU TI00aTbHBIX
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 4JIeHa O0ILeCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJIOB
MO3HAHUS, HUCHOJB3YeMBIX B  €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 HAyyHBIX (AKTOB M HMMEIOIIMXCS
JaHHBIX C LENbIO MOTYYEHHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HMCIOJIb30BaTh XWMHUYECKHUE 3HAHUSA IS
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIbCKOM e TENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HENPEPhIBHOMY O0Opa3oBaHUIO U
caMo00pa30BaHUIO, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHUM TO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHsI Y4EOHOTO MpenMera «XUMUs
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HayuMble A8 (OpMHpPOBAHUS ~ MHUPOBO33PEHUS  OOy4aroUUXcs
MEXIUCHUTUTMHAPHBIE (MeXIpeaMeTHbIE) oOIIeHayYHbIE HOHSTHUS,
OTpaXarIlye IeIOCTHOCTh HAYYHON KapTUHBI MHpa U CHENH(HUKYy METOIIOB
MO3HAHMSI, WCIOJB3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO,
SHEprusi, SBJICHHE, IMPOLECC, CUCTeMa, HAay4HbIH (DaKT, MPHUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOINIOJIEHUE, H3MEpEeHHE,
AKCIEPUMEHT U JIPYTHUE);

YHHUBEpCaTbHbBIE yueOHbIe JICUCTBHS (To3HaBaTeIbHbIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIC), oOecreuynBaronme QGopMUPOBaHUE
(YHKIIMOHAJIBHON I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;

CIIOCOOHOCTB o0yuaroumxcs UCIIOJIb30BaTh OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMS M  YHHUBEpCAJbHbIE
yueOHbI€ AEHCTBHS B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.



MeranpenMeTHbIE PE3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y49eOHBIMU  TMO3HABATCIPHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  yHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

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

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

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

BBIOMpATh OCHOBAHUS M KPUTEpUM JUIsl KiIacCU(UKAIUU BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBATh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B pacCMaTPHUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOILIECCe MO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBATh  MOJCIbHBIC
MpPEJCTAaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) JJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOM pEaKIMH — TMPH PEIICHUU YYeOHBIX
MO3HABATEIbHBIX M IMPAKTUUYECKUX 3ajlad, MPUMEHITh HAa3BAaHHBIC MOJICJIbHBIC
MpeACTaBICHUS JIJIs BBISABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIECTB
Y XUMUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKHUX
peaKkuii;

dbopmynupoBaTh 1€MW  3aJayd  HMCCJICJAOBAHUSA, UCIIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI IS (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIaJICTh HAaBBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W MPOBEACHUS
YYEHUYECKMX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIaTh 3a



XOJJOM TIpoIlecca, CaMOCTOSITENIBHO  IPOTHO3MPOBATh €ro  pe3ysbTar,
dbopMmynupoBaTh O00OOMIEHWS ¥ BBIBOABI OTHOCHUTEIHLHO JOCTOBEPHOCTH
pE3yNIbTaTOB UCCIEAOBaHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

NpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/a4, NPUMEHEHHUIO Pa3Iu4HbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PAa3IMYHBIX HMCTOYHHKAX HHpoOpMaAuu (Hay4dHO-
MOMYJISIpHAsl JINTEpaTypa XUMHUYECKOTO COACpKAHMSI, CIPaBOYHBIC IMOCOOUS,
pecypcsl HTepHeTa), aHAIM3UpOBaTh MHPOPMALUIO Pa3IMUHBIX BUJOB U (popm
OpEICTaBICHUs,  KPUTHUYECKM  OLICHMBaTb €€  JIOCTOBEPHOCTb U
HEMIPOTUBOPEUNBOCTD;

(GbopMyTHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI IIPU MMOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMOW JMJisi BBINOJHEHUS YYEOHBIX 3aaauy
OIPEACIIEHHOTO THUIIA;

npUoOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

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

UCIIOJb30BaTh HAYUYHBIM S3bIK B KauecTBE CpelAcTBa Mpu padboTe ¢
XUMHUECKON uH(pOpMaluel: MNPUMEHATh MEXIpeAMETHbIE ((pU3NYecKue u
MaTreMaTU4ecKhe) 3HaKu W CHUMBOJIbI,  (opmyibl, abOpeBUATypHI,
HOMEHKJIATYpY;

UCIOJb30BaTh M IPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HaTJISTHOCTH.

OBiaeHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

3a/laBaTh BOMPOCHI 1O CYIIECTBY OOCYXJTaeMON TEMBI B XOJ€ TUAIIOTa
W/WIHA TUCKYCCHH, BBICKAa3bIBaTh HJIEH, (OPMYIHUPOBATH CBOW MPEITIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEIOKEHHOH 3a1a4u;

BBICTYIATh C MPE3EHTAIe pe3ybTaTOB MO3HABATEIBbHOU JNEATEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIpHU
BHIMIOJTHEHUH XUMHUYECKOTO OJKCIIEPUMEHTa, TMPaKTUYeCKOoW paboThl 10
MCCJIETOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEILIECTB, peaju3aluy Y4eOHOro MpoeKTa u
(opMyIUpPOBATH BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUMN MyTEM
COTJIACOBAHUS MO3UIIMIA B X0/1€ 00CYKACHUSI U 0OMEeHa MHEHUSIMH.

OBjaieHUe YHHBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:



CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBJISITH CBOIO IO3HABATENBHYIO
JeSITeIbHOCTb, ONpeAessas e€ LeNu W 3aJauyd, KOHTPOJUpPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpejiaraeMblii alropuT™M ACUCTBUIM Mpu
BBITIOJIHEHNH Y4YEOHBIX M HCCIEIOBATEIIbCKUX 3a/ad, BHIOMpaTh Hambojee
s deKkTuBHBIN cOoco0 UX pemieHusi ¢ y4€TOM MOJTYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
camMoaHalln3a ¥ CaMOOICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTPaXKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKONW COCTaBISAIONIEH
€CTECTBEHHO-HAyYHOU KApTUHBI MHUPA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (OPMUPOBAHMUU MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PEIICHUS MPAKTUYECKHUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPELIE;

BJIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOTIOJIATalOIINE MOHATUS (XUMUYECKHI D3JIEMEHT, aTOM, JJIEKTPOHHAas
o0ojloyka aTroma, MOJIEKYyJla, BaJCHTHOCTb, JJIEKTPOOTPUIIATEITHLHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpalléHHas),
MOJb, MOJSIpHas  Macca, MOJSPHBIM  00BEM, YIJIEPOAHBIA  CKEJET,
GbyHKIIMOHANBHAS TPYyNIa, pajuKal, H30MEPHs, HU30MEpbl, TOMOJOTUYECKUN
psAll, TOMOJIOTH, YTJIEBOJOPOJIbI, KUCJIOPOA W a30TCOJEpHKAIIUE COCIUHECHMUS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHNS);
TEOPHUH U 3aKOHBI (TEOpHUS CTPOCHUS OpraHnveckux BemiectB A. M. byTiepoga,
3aKOH COXPAHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUIN S3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIekKalMe B OCHOBE MOHHUMAHUS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHUYECKUX SIBIICHUU, (PAKTOIOTHIECCKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJYYCHHUU W OE30MaCHOM HCMOJIb30BAHUU
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, CTPOEHUS U IPEBPAILICHU OPraHUYECKUX COCTMHEHHU;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOM)
dbopMynT OpPraHMYECKMX BEIIECTB M YPaBHEHUH XHMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB /I WIUTIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH IPUHAIICKHOCTD U3yUYEHHBIX
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 TPUBHUAIILHbBIE
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ATHJICH, MPOMUIICH, alleTHJICH,
ATUJICHTIUKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHHASL
KHCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHCJIOTa, CTEApUHOBAas KHCIOTA,
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. byrtiepoBa st 0OBSICHEHHS 3aBUCUMOCTH
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 BEIIeCTB (METaH, 3TaH, THJICH, NPOIUJICH, alleTUJICH,
Oyramuen-1,3, metmnOyraauen-1,3, 6€H30/1, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
TJIAIIEpYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHas KUCIOTHI, TJIIOK03a,
Kpaxmayi,  IeJ/UTI0JI03a,  aMHUHOYKCYCHas  KHCJIO0Ta),  WIIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

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

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJHUTH BBIYUCICHHUS MO XUMHUYECKUM
YpaBHEHUSM (Macchl, 00bEMa, KOTMIECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTA
peaKIuy MO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINN);



c(hOpMHUPOBAHHOCTh YMEHHU BIAJCTh CHUCTEMOW 3HAHWUA OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUSI, UCIIOIb3YEMbBIX B XUMUU MPU U3YUEHUU BEIIECCTB
U XUMHUYECKMX  sIBIIeHUWA  (HaOmroleHHe, U3MEpEHHe, IKCIIEPUMEHT,
MOJICIMPOBAHMUE), HCMOJb30BaTh CHUCTEMHBbIE XHUMHUYECKHUE 3HAHUS IS
MPUHATUS PEUICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX MPUMEHEHUEM,;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON TOCyZ0oi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BHITOJTHEHHUIO
Ja00pATOPHBIX XUMUYECKUX OTBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJIHATH XUMUYECKUI
AKCIEPUMEHT (MPEBpAILECHHUS] OpPraHMYECKUX BEIIECTB IPU HArpEBaHUM,
NOJIYYEHHUE OJTUIEHA M U3YYEHHE €ro CBOWCTB, KA4€CTBEHHbBIC pPEAKIIUH
OpPraHUYeCKUX BEILECTB, JCHATypalus OEJIKOB MNpU HArpeBaHUU, IBETHHIC
peakuuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MpPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTH BHIBOABI HAa OCHOBE 3THUX
pEe3yNbTaToB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHUUECKH AHAU3UPOBATH XUMUUYECKYIO
uH(pOPMAINIO, TIONY4aeMyl0 M3 Pa3HbIX HCTOYHHUKOB (CpEICTBA MAaCCOBOMA
uHdopmaiuu, IHTepHET U ApyTrHX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTHUYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATENIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKHUX
BEIECTB, OHUMasi cMbich Tokaszatens [1/IK, mosicuaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAIlCHUs HUX BPEIHOTO BO3JEHCTBUS Ha OPTraHU3M
YeJI0BEKa,;

JUISL 00YYAIOIIUXCSI ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CIICTIBIX U CIAOOBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns nana  3anucu
XUMUYECKUX (OPMYIL.

11 KJTACC



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

c(hOpPMHUPOBAHHOCTh TNPEACTABICHUM: O XUMHUYECKOW COCTaBJISIOIISH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHpa, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHISCKUX
3a71a4 ¥ SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM Cpelie;

BJIQJICHUEC CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIye MOHATHS (XMMHYECKHH 3JI€MEHT, aTOM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 0O0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPHUILIATEIIBHOCTh, CTEIICHb OKHCJIECHUS, XUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAIUIMYECKAs
pPELIETKA, TUIBI XUMUYECKAX PEAKIIHM, pACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
BJIEKTPOJINTUYECKAS JHUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKON peakiuu, XMMHUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUS MacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAIICHUS
SHEPruu NMPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUHN S3BIK
XMMHWHU, MHUPOBO33PCHUECCKUE 3HAHMS, JIEKAINME B OCHOBE IMOHMMAaHHS
IPUIMHHOCTA M CHCTEMHOCTH XHMHYECKUX SBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHHS O CBOMCTBAx, COCTaBe, MOJYYCHHUH M OC30MaCHOM HCIOJb30BAHUH
BOKHEHUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY M MPAKTUUYCCKOU JEATCIBHOCTH
YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTepHbIC MPU3HAKU MOHSITUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA
MPHU ONMCAHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHHI;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY IS
coctaBieHusi (GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHid,
cucrtematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHUYECKUX BEIIEeCTB (yrapHbId ra3, yrieKuciblii ra3, aMMuax,
ranéHas U3BeCTh, HETalI€Hasi U3BECTh, MUThEBAs COJA, MTUPUT 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
COCMHEHUAX, THUIl KPUCTAUIMYECKOW PEMETKM KOHKPETHOIO 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
coeMHEHUM (IIPOCThIE BEIIECTBA — METaUIBl M HEMETaUlbl, OKCH/IBI,
OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIC THUPOKCUJIBI, COJIN);

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

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh JJECKTPOHHOE CTPOCHHE
aTOMOB XHMMHYECKHUX 3JieMeHTOB |1—4 mnepuonoB llepuoauueckoil CHUCTEMBI
XUMHUECKHUX 3eMeHToB JI. M. MenueneeBa, UCHOIb3ysl MOHATHA «S-, P-, d-
AJIEKTPOHHBIE  OpOUTaINY, «QHEPTreTUYECKUE  YPOBHUY, O0OBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U UX
COCIMHEHU MO IMepuoaaM U rpynnaM Ilepuoauyueckoil CUCTEMbl XUMUYECKUX
anemeHToB /. 1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKUE CBONCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKAAaTh CYIIIECTBOBAHUE T€HETUYECKON CBSI3M MEXIY HEOPTaHUYECKUMU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUIH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIINU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrolux BELIECTB, TEIJIOBOMY
s deKTy peaknuu, N3MEHEHUIO CTETICHEH OKHUCIICHHS JIEMEHTOB, 0OpaTUMOCTH
PEAKILNH, YUYACTHIO KaTalu3aTopa);

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

c(hOpPMHUPOBAHHOCTh YMEHHH IIPOBOJMTH PEAKIMH, IOITBEPKIAFOIINE
Ka4eCTBEHHBIM COCTAB PA3JMYHBIX HEOPraHWYECKHUX BEIIECTB, Paclio3HaBaTh
ONBITHBIM ~ TYTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUHA IOCPEJICTBOM COCTABJICHUS DJEKTPOHHOIO
OanaHca dTUX PEaKIIHA;

chOPMHUPOBAHHOCTh ~ YMEHUM  OOBSICHATH  3aBUCHUMOCTh  CKOPOCTHU
XUMHUYECKOM peakiuu OT Pa3IudyHbIX (PAKTOPOB; XapaKTep CMELICHUs
XHMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JCUCTBUS (TTPUHIIUIT
Jle larenbe);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE TPOIECCHI,
JIeJKAIME B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsI CEPHOM KHCIIOTHI, aMMHaKa, a



TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHITUIIAX U
AKOJIOTMYECKUX MTPOOJIEeMaX XUMUUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MAacCOBasl J0JIA BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIICHUH Ia30B
MpU XUMHUYECKUX PpEaKlMsIX, Macchl BeHIeCTBAa WIM O0BEMA Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WWIH O00bEMY OJHOTO W3
YYacTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOro 3¢ (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMS MACChl BELIECTB, IPEBPAIIECHUS U COXPAaHEHUS SHEPIHUU;

cOpPMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOMaTh  MpaBujia  IOJIH30BAHUS
XUMUYECKON TIOCYJIOM M J1TabopaTOpHBIM O0OpYAOBaHHMEM, a TaK)Ke IMpaBuia
oOpallleHHs C BEIIeCTBAaMU B COOTBETCTBUM C MHCTPYKIIUSIMU IO BBITTOJTHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIEPUMEHT (pa3fioKeHUe MEePOKCHIa BOJIOPOIa B MPUCYTCTBUHU KaTaIu3aTopa,
OTPENICNICHUE CpPElIbl PACTBOPOB BEHIECTB C MOMOIIBIO YHUBEPCATBLHOIO
WHJIUKATOpa, BIMSHUE Pa3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU
peakIuy, peakiid HOHHOTO OOMEHAa, KauyeCTBEHHBbIE peaKIMu Ha CyJibdart-,
KapOoHAaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHsS,  PCIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Mertamey u  «Hemeramisl»y) B
COOTBETCTBMM C TPaBWJIAMH TEXHUKH O€30MaCHOCTA MpH OOpaIeHUH C
BCIIECTBAMU M J1a0OPAaTOPHBIM OO0OpYJAOBAaHHUEM, IPEACTABISATH PE3YIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTa B (popMe 3alUCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUUECKH AHAIU3UPOBATH XUMUUYECKYIO
nH(popMaIMIo, MOJyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, NHTEpHET U JpyTHX);

c(hOPMHPOBAHHOCT, YMEHUW COONIOJATh TpaBUjia  DKOJOTUYECKU
11eJ1ecO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXPAHEHHSI CBOETO 3/I0POBbSI M OKPY>KaloIel MPUPOTHON Cpeibl, OCO3HABATh
OTMACHOCTh BO3JICUCTBUS Ha >KUBBIE OPraHU3MbI ONPEACIIEHHBIX BEIIECTB,
moHnMas cmbic  Tokaszatens I[IJIK, mosicHATP Ha mIpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUISl 00YYAIOIINXCSI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHUX SBJICHUIM;



JUIS CIIETIBIX W CIa0OBUASMIINX OOYYaIOMUXCs: YMEHHE HCITOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XHUMHAYECKUX (HOPMYII.
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KosnyecTBo yacoB
Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI
Bcero KoHTpoJbHbIe IIpakTH4eckue
padoThbI padoThI

Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XMMUM

11 [IpenMer oprannyeckoilt Xumuu. Teopust CTpoeHuUs 3
opranndeckux coenquHennii A. M. byrneposa

Wroro no pazneny 3

Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJKaAHBI 2
2.2 HenpenenbHble YriieBOAOPOIbI: ATKEHBI, aJIKaIHUCHbI, ATKMHbI 6 1
2.3 ApoMaTu4ecKue yriieBoA0PO b 2
2.4 [TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB U UX MepepadboTKa 3 1

Hroro no paszneny 13

Pasnen 3. Kuciopoacoaep:xanue oprannyecKue coeAnHeHUs
3.1 Cnuptsl. DeHon 3
3.2 Anbnerugsl. Kap6onossie kucinothl. CaoxHbIE 3(UpPbI 7 1
3.3 VYriaeBoasl 3 1

Hroro no paszneny 13

Pa3neu 4. Azorcoaepskamue OpraHu4ecKue coeJHHeHHs
4.1 ‘ Amunbl. AMUHOKHCIOTBL benku 3 ’

Hroro no paszneny 3

Paspnen 5. BeIicOKOMOJIEKY IS PHbIE COCAUHEHUSA
5.1 ‘ ITnactmaccel. Kayuyku. BomokHa 2 ’

Hroro no paszneny 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 ’ 2
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Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
11 Crtpoenue atoMoB. Ilepuonnueckuii 3akoH u [lepuonnyeckas 3
cucreMa xuMmudeckux sjaemeHToB /. 1. MenaeneeBa
1.2 Ctpoenue BemiecTBa. MHOTooOpasue BEIIeCTB 4
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Wroro no pazneny 13
Paznen 2. Heoprannuyeckasi xumus
2.1 Metannb 6 1
2.2 Hemeramnsr 9 1 1
2.3 CBs13b HEOPTAaHUYECKUX U OPTaHNYECKHUX BEIIECTB 2
Hroro no paszneny 17
Paznea 3. Xumnd u :Knu3HbL
3.1 ‘ XuUMHUS U KHU3Hb 4 ’
Wroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 ’ 3
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