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IHHOACHUTEJIBHAA 3AIINCKA

[IporpaMmma MO XUMHM Ha YPOBHE CpeaHero oOmiero o0pa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit @Peaepauun», TpeOOBaHUNA K pe3yJibTaTaM
OCBOCHHS (efepanbHOil 00pa30oBaTEIbHOM MPOTPaMMBI CPETHEro O0O0IIero
oOpazoBanust  (DPOII  COO), mnpencraBiaeHHsix B DenepanbHOM
rocynapcTBeHHOM oOpa3oBarenbHoM craHgapte COO, ¢ yu€rom Konnemnum
npenojaBaHus  ydyeOHoro  mpeamera  «XuMHUsS» B 00pa3oBaTeIbHBIX
opranmszauusax  Poccuiickorn — ®depepauuu,  peaM3yHOIIMX  OCHOBHBIC
0o0pa3zoBaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BUTHUs
Bocnutanuss B Poccuiickoit ®enepanuu Ha 1nepuon g0 2025 roman
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUH, K OTPEIEICHUIO
oOmielt crpaterun OOydYCHHS, BOCIHTAHHMS U PA3BUTHS OOYYarOIINXCS
cpeacTBamMu yueOHoro mpenmera «Xumusi» ans 10-11 kimaccoB Ha 6a3oBoM
YPOBHE COCTaBWIM KOHUeNTyaidbHble mnonoxkenuss OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COACpKaHUs, pe3yJbTaTOB OOyYEeHHS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITTYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON OpPTaHU3aIH, SIBISIETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTA. OHO CHYXXKHUT 3aBEPIIAIOLIMM HSTAllOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX I[EHHOCTEH, MPUCYIINX
IIEJIOCTHON CHCTEME XHWMHYECKOro OoOpa30oBaHHsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPUPOMBI, (OPMUPOBAHHS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl HYEJIOBEKA, a TaKXKe DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U TIPUPOIHOM cpefe. PeannsyeTcss Xumudeckoe oOpa3oBaHue
oOydJaronmuxcsi Ha YpPOBHE CpeIHero oO0mero oOpa3oBaHMs CpPECTBAMHU
y4eOHOro nmnpeaMera «XUMHUS», COJIEpKAHUE U IOCTPOEHUE KOTOPOIo
OTIpEJICICHBI B TIPOTpaMMeE M0 XUMHUHU C YUETOM crenupUuKr HAYKU XUMUH, €€
3HAYCHUS B TIO3HAHUU TIPHUPOBI U B MAaTEPUATHLHOM JKU3HU OOIIIECTBA, a TAKKE C
y4éToM OOIUX Tee ¢ TPUHIUIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpasoBaHusi B  Poccuiickoii
denepanuni.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HaYK UTpaeT 0COOYI0 pOiib B
COBPEMECHHOM IMBWJIM3allUd, B CO3JaHUM HOBOM 0a3bl MaTepHAIbHOU
KyabTypbl. OHa BHOCHT CBOM BKJIaad B (OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE I[IEJIOCTHOIO TMPEACTaBlIeHUs 00
OKpYXXalollleM MHUpEe KaKk O €IMHCTBE IMPUPOABI MU YEJIOBEKa, KOTOpPOE
dbopMupyeTcsT B XMMHUU Ha OCHOBE TIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKpY>KaroIllero MUpa, OCO3HAHMS B3AUMOCBS3U MEXIY CTPOCHUEM BEIIECTB, HX
CBOMCTBAMHU Y BO3MOXKHBIMH 00JaCTSIMU IPUMEHEHHUSI.

TecHO B3aUMOJEHUCTBYSI C JPYTMMH €CTECTBEHHBIMHU HAayKaMU, XUMHS
CTajla HEOThEMJIEMON YacThI0O MHUPOBOW KYJBTYPhI, HEOOXOIUMBIM YCIOBHEM
YCHENIHOTO TPYyJla W KU3HU KaKIOTO WieHa oOmiecTtBa. CoBpeMeHHAs XUMUS
KaK HayKa CO3UJlaTelIbHAasi, KaK HayKa BBICOKMX TEXHOJIOTMW HaIlpaBJieHA Ha
perieHre ria00adbHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHS 4YEIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYCCKOM, TIHUINEBOM, SKOJOTHYeCKOH O€30IacHOCTH H
OXpaHbI 3/I0POBBA.

B cootBeTcTBUU ¢ 0OmMMH TEISIMU W TPUHIIUIIAMUA CPEIHETO OOIIero
oOpaszoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BBIN



YPOBEHb U3YUYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOIUMYIO WM  JUII  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCICIIHOTO BKJIIOUYEHUS! B KU3Hb COLIMYMa,
IpOJOJDKEHUsT 00pa3oBaHMS B  PA3jIMYHBIX  O0JIACTAX, HE CBS3aHHBIX
HETIOCPEICTBEHHO C XUMHUEM.

CocTaBasiomuMu  TipeiMeTa  «XUMUS»  SBISIIOTCA  0a30BbIE KYpPChI —
«Opranndeckas xumus» U «OOIIas ¥ HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJICp>KaHUS KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH:
CHUCTE€Ma 3HAHUU M0 HEOPTraHWYECKOW XMUMUU (C BKIIFOUEHUEM 3HAHUM U3 0OLIen
XUMHUH) U OpraHnyeckorl xumuu. opMUpoOBaHUE TAHHOW CUCTEMbI 3HAHUN TPU
U3YYCHUW TIpeIMeTa OO0ECIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATHA, 3aKOHOB M TEOPHI XUMUHU.

Crtpykrypa coaepxanus KypcoB — «Opranndeckas xumus» u «O0mas u
HEOpraHWYecKass XuMus» cHOpMHpPOBaHA B MPOTPaMME IO XMMHH Ha OCHOBE
CHUCTEMHOTO TIOJXO0/Ja K HW3Y4YEHHUI0 Y4eOHOro marepuaia u 0OyCIIOBIICHA
UCTOPUYECKH OOOCHOBAHHBIM  DPa3BUTHEM 3HAHWUN Ha  OMNpPEACIIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BELIECTBA
paccMaTpHUBaIOTCSl HA YPOBHE KJIACCUUYECKOW TEOPUU CTPOCHUSI OPTraHUYECKUX
COCAMHEHUN, a TaKXE€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DIIEKTPOHHBIX
npeACTaBICHU O cTpoeHuu BemecTB. CBeneHus 00 H3y4yaeMbIX B Kypce
BEIlIECTBAX JAlOTCsl B Pa3BUTHM — OT YIJEBOJOPOJOB JI0 CIOXHBIX
OMOJIOTUYECKA AaKTUBHBIX coequHeHud. B Kypce opraHuyeckod XuMuu
MOJIyYarOT pa3BUTHE CGHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHUsl TEPBOHAYAJIbBHBIE TMPEJCTABICHHUS O XUMHUYECKOU CBS3H,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHSI, O XUMHUUYECKOIN pEaKIIUH.

[Tonx HOBBIM yIJIOM 3peHHS B TpeaMere «XuMus» 0a30BOro YpPOBHS
paccMaTpUBaeTCs W3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
TEOPETUYECKN Matepuad M (HaKTOJIOTHYECKHUE CBEICHUS O BEIIECTBAX W
XUMUYECKOU peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUS» OOYyYaIOIIUMCS TPEAOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJANYECKOrO0 3aKOHa C OOIIETEOPETUYECKUX U  METOJ0JIOTHYECKHUX
MO3UIINHN, TIIyO)KE MOHATh UCTOPUUECKOE M3MEHEHHEe (DYHKIIMI 3TOTO 3aKOHA —
0T 00001IaroNIel 10 00BIACHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMM O BaKHEHMIIMX BeEIISCTBAX, HX COCTaBe,
CTPOCHUH, CBOWMCTBAaX M MPUMEHEHUH, & TAKXKE O XUMHUYECKUX PEAKIHUSIX, UX
CYIIHOCTH W 3aKOHOMEPHOCTAX MpOTEKaHus aomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJICPXKAHUS, UMEIOIIMMU KYJIbTYPOJIOTUYECKUN U
MPUKJIAHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
XUMUH C JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIBHOU H
MPAKTUIECKOMN JEATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K TIpoIlecCy TBOPYECTBA B OOJACTH TEOPHUH U MPAKTUYECKUX TMPUIIOKCHHUMA
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPUEHTHPOBATHCA B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX TIpoOJieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH
OCMBICTUBATh WH(MOPMAIMI0O W TPUMEHITh €€ IS TIONOJHEHUS 3HAHWM,
pelIEHUs] MHTEJUICKTYalbHBIX M OSKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B memom cojpepkaHue yueOHOTO mpeaMeTa « XUMHs JAaHHOTO YPOBHS
U3Y4YCHUS] ~ OPUEHTUPOBAHO  HA  (QopMUpOBaHHE Y  OOyYaromIuxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (HUITOCOPCKUX HACH, TAKUX KaK:
MaTepuagibHOE E€IMHCTBO HEOPraHMYECKOr0 M  OPraHUyYecKoro  MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHUEM, TTI0O3HABAEMOCTh



MPUPOJIHBIX SIBICHUIN MyTEM SKCIIEPUMEHTA U PEUICHUS NPOTUBOPECUUNA MEKIY
HOBBIMH (paKTaMU U TEOPETUUECKUMH MPENOCHIIKAMU, OCO3HAHUE POJTH XUMUU
B pEHICHUH DHKOJOTHYECKUX TpoOsieM, a Takxke TpodieM cOepexeHus
PHEPTETUYECKUX PECYPCOB, ChIPbS, CO3JAaHUS HOBBIX TEXHOJOTUH U
MaTepuanoB.

B nnane pemenHus 3amad  BOCHHUTAHUS, Pa3BUTUA M COIMATU3ALIMU
00yyaromuXxcsl MPUHATHIE TPOrPpaMMON MO XUMHUM MOAXOJbI K OMPEACICHUIO
colepKaHUs W TIOCTPOCHUS TIpPEeAMeTa MpeaycMaTpuBarOT (OPMHUPOBAHUE
YHUBEPCAIBHBIX YYCOHBIX JICUCTBHM, HMEIOMMX 0a30BOE 3HAYCHHE IS
pPa3JIMYHBIX BUJOB JIESITEIBHOCTH: PEIICHHS MpoOJieM, IMOWCKA, aHaIW3a M
00paboTkn  MH(pOpMAIMH, HEOOXOJMMBIX IS NPUOOPETCHHUS  OIbBITA
MIPAKTUYECKOM M HCCIENOBATEIBCKON JESITEIPHOCTH, 3aHUMAIOIIEH BayKHOE
MECTO B IMO3HAHUU XUMHH.

B npakTuke mpemnojaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHMsl, TaKk W Ha YPOBHE CpEAHEr0 OOIIero oOpa3oBaHUs, WPH
ONPENICIICHUN COAECPKATEIBHON XapaKTePUCTUKU LeJIe W3Y4YeHHs MpeaMera
HaIlpaBJICHUEM TIEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO TPU3HAETCA
dbopMHUpOBaHWE OCHOB XHWMHUYECKOW HAyKW KaK oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOU JIESITEIbHOCTH YEJIIOBEKa U KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOIWYECKOW TOYKH 3pPEHUS TaKou
NOAXOJ K ONPEACTICHUIO IMIeJie H3y4YeHUsl MpeaMeTa SBJISIETCS BIIOJHE
ONpPaBJAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU LIEJISIMU U3YyYECHUS MpEIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sIBASIIOTCS:

e (QopMHpOBaHHE CHCTEMBbl XHMHUYCCKHX 3HAHUH KaK BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE
KOTOPOHM JIeKaT KIIOUEBbIE MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOPUU XHMHUHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U TOHUMAaHHE
CYIIHOCTH JIOCTYITHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHUS,

o (opmupoBaHMEe U pa3BUTHE TPEJCTABICHWNA O HAYYHBIX METOHaX
NMO3HAHUSI BEIIECTB U XHUMHUYECKUX PpEAKIUH, HEOOXOIUMBIX IS
NpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHHUM, UMEIOIINX MECTO B MPUPOAE, B MPAKTUUECKOU U
MIOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHMI H CHOCOOOB  JACSATEIbHOCTH, CBS3aHHBIX C
HAOIIOICHHEM U OOBSACHEHHEM  XHMHUYECKOTO  DKCIIEPUMEHTa,
coOmroIeHneM MpaBuil 6€30MMacHOT0 0OpaIeHus C BEIIECTBAMU.

Hapsany c¢ »tuMm, coaepxkaTenbHas XapaKTepUCTHUKA Ieled u 3axad
W3YUYEHHUS TIpEAMETa B MPOrpaMMe MO XUMHUHU YTOUHEHA U CKOPPEKTUPOBAaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CpPEIHEro oOIIero
oOpazoBanusi. CerojHsl B MPEMNOIaBaHUK XUMUU B OOJIbIIIEH CTENEHU OTIA&TCS
OPEANOYTCHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJIEp’KaHus  OOydYeHHs,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMMYCKHUKA 0O0IIe00pa3oBaTeIbHOM
OpraHW3alliM, BIIAJCIONIET0 HE HA00pOM 3HaHWH, a QYHKIMOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH ¥ YMEHHUSIMU aKTUBHOTO MOJTYUYEHUs 3HAHUI
Y IPUMEHEHUS UX B PEAbHOM )KU3HHU JIJIs1 PEUICHUS MPAKTUYECKUX 3a]ay.

B cBsi3u ¢ 3TUM Tmpu H3ydeHUU NpeameTa «XUMUS» JOMHUHUPYIOIIEe
3HaYCHHE MPUOOPETAIOT TAKKE IEJU U 33]1a4H, KaK:

aganTamnys OOyYaromMXcs K YCIOBUSM JUHAMHYHO pPa3BUBAIOIIETOCS
Mupa, (HOPMHUPOBAHME WHTEIUICKTYaIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K



caM000pa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOSATEILHOMY  MPHUHSTHUIO
TPaMOTHBIX PENIEHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C
BEIIECTBAMHU U UX TIPUMCHECHHUEM;

dbopMmupoBaHre y OOYYArONIMXCS KIIOYEBBIX HABBIKOB (KJITFOYEBBIX
KOMITIETEHIINI), UMEIONINX YHHBEPCAIbHOE 3HAYEHWE JUIsl Pa3IMYHBIX BHJIOB
NESTENBbHOCTH:  PEIICHHWs MpoOjieM, TOWCKa, aHamu3a W o0paboTKH
uHhopMaIK, HEOOXOMUMBIX [UIsi TPUOOPETCHUS] OMbITa JIEATeILHOCTH,
KOTOpas 3aHMMAaeT BaYKHOE MECTO B MO3HAHUU XWMHH, a TaKXKe JUIsl OIICHKU C
MO3UIMNA  DKOJIOTMYECKOW O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB U
XUMUYECKUX TMPOIECCOB HA OPTaHU3M YeJIOBEKA U MPUPOJIHYIO CPEIY;

pPa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTECIICKTYATbHBIX M TBOPUYECKUX
CIIOCOOHOCTEW 00ydYaroImuXxcsi: CIIOCOOHOCTH CaMOCTOSATEIHLHO MPUOOpETaTh
HOBBIC 3HAHUS N0 XUMHUU B COOTBETCTBUHU C >KU3HEHHBIMH IMOTPEOHOCTSIMH,
WCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TOWCKA U
aHanu3a Yy4yeOHOW ¥ HAy4YHO-TIOMYJSAPHOW WH(OpMAIUM  XUMHYECKOTO
COJICpIKAHMUS;

dbopMupoBaHWEe W pa3BUTHE Yy OOYYAIONMIUXCS aCCOIMATHBHOTO U
JIOTUYECKOTO MBINUICHUS, HAOII0JaTEIHhHOCTH, COOPAaHHOCTH, AKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHHH U
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYalmuxcs YyOSKIEHHOCTH B TYMaHHCTHYECKOU
HAIPABJICHHOCTH XUMUU, €€ BAXKHOW POJU B PEIICHUU TJIOOAIBHBIX MPOOIIeM
PaIMOHAIIBHOTO TPUPOJIOTIOIH30BAHUS, TIOMOJIHEHUS YHEPTETUIECKUX PECYPCOB
U COXpaHEHHUs TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEpeXHOTO OTHOIICHHWS K TIPUPOJE H CBOEMY 3JIOPOBBIO, a TakKke
MPUOOPETEHHS OMbBITa HWCIIOJB30BAHUS TOMYUYEHHBIX 3HAHUU IS TPUHATHS
IPaMOTHBIX PEMICHUI B CUTYaIlUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBICHUSIMH.

B yueOnoMm maHe cpemHero oOmiero oOpa3oBaHMsI yYEOHBIM TpEeaMET
«XuMHs», U3ydaeMblii Ha 0a30BOM ypOBHE, SIBIISIETCA 00s13aTEIbHBIM YICOHBIM
IPEIMETOM.

OO6miee uyncao 4YacoB, OTBEACHHBIX JI M3YyUYCHUS XWMHUH, Ha 0a30BOM
YPOBHE CpPEAHETO 00IIero 00pa3oBanms, cocTaBiseT 68 gacos: B 10 kimacce — 34
yaca (1 gac B Heznento), B 11 kimacce — 34 gaca (1 yac B Henemto).



COJEPXXAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKOH XUMHUM

[IpeamMer opraHn4ecKoi XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHHE
B MOJIyYCHHH HOBBIX BELIECTB U MAaTepUANIOB. TeOopHsi CTPOCHHS] OPraHUuYECKUX
coequHenuii A. M. BytiepoBa, €€ OCHOBHbIE MOJOXKEHUA. CTPYKTypHbIE
dbopMyIIBI OpraHUYECKHUX BeIiecTB. [ omomorus, uzomepus. XUMHUIECKasi CBSI3b
B OPTaHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPaTHBIC CBSI3H.

[IpencraBnenue 0 KJacCu(UKAIMU  OPraHWYECKUX  BEIIECTB.
HomenknaTypa opraHnyecKux COeMHEHUN (CUCTeMaTUYecKas) U TPUBHAIIbHBIC
Ha3BaHUSI BAXKHEUILIUX MPEACTABUTEIICH KIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOJAbl M3Y4YEHUs BEIIECTB M WX IPEBPAICHUN:
O3HAKOMJIEHHE C 00paslamMu OpraHWYeCKUX BEIIECTB U MaTepHallaMd Ha HX
OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ OPTaHWYECKHUX BEIIECTB, HAOIOJCHUE U
OMMUCAaHUE JAEMOHCTPAIMOHHBIX OMNBITOB IO TMPEBPAIICHUID OPraHUYECKUX
BEIIECTB MPHU HarpeBaHuu (TUIaBjiIeHUE, OOYTIIMBAHUE U TOPCHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYeCKud psa. MeraH W 3TaH —
MPOCTEUIINE MPEJACTABUTENN aJTKaHOB: (PU3MUECKHE W XMMHUUYECKHE CBONCTBA
(peakuuu 3aMEIIEeHHUs] M TOPEHHUs), HAXOXKACHUE B MPUPOAE, MOJyYEHUE U
PUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUN PsAll. DTUIICH U MPONUJIEH
— TPOCTEHUIIINE TPEICTABUTETN AIKEHOB: (PM3MUYECKUE M XUMUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TANOTCHUPOBAHUSA, THUApPATAIIMU, OKHUCIEHUA U
MOJIMMEPU3ALINH ), TOTyYEeHUE U TPUMEHEHHUE.

Anxanuensl: Oytaauen-1,3 u MmetunOyraaueH-1,3: cTpoeHue, BaKHEHIIIHE
XUMHUYECKHUE CBOICTBA (peaxuust MOJIMMEPU3ALIIN). [Tonmyuyenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

ATJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHUYECKHN P,
ALIETWIIEH — TPOCTEHIINI MPEACTABUTENb aJIKUHOB: COCTaB, CTPOCHHE,
dbusnueckue W XMMHYECKHE  CBOWCTBA  (peakmuu  TUIPUPOBAHUSA,
rajoreHUpOBAHMS, THIPATALINY, TOPEHUS ), TOJIyUYEHHUE U PUMEHEHUE.

Apensl. ben3zoin: coctas, ctpoenue, GU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuMu TraJOT€HUPOBAHUSI W HHUTPOBAHMS), TOJyYEHHWE U TPUMEHEHUE.
Tonyon: cocmas, cmpoenue, usuyeckue u xXumuyeckue ceoticmea (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUs), NOJYy4YeHue u npumereHue. TOKCUUHOCTH
apeHoOB. ['eHeTHYecKasi CBSI3b MEXAY YIVIEBOJAOPOAAMH, NMPUHAUICKAIINMU K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHbIe UCTOYHUKH YIIIEBOAOPOJOB. IIpupoaHbIii ra3 M MOIMYyTHBIE
HedTanbie Ta3bl. HedTh u e€ npoucxoxaenue. CrocoObl nepepadboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KATAIUTHYECKUW), MUpoiau3. [IpomyKThl
nepepaboTku HepTH, WX TNPUMEHEHHE B TPOMBIINUICHHOCTH W B OBITY.
KameHHsliii yroias 1 MpOoAyKTHI €ro nepepadoTKH.

OKCIepUMEHTAIIbHBIE METOJAbl M3YYEHUs BEIIECTB M WX IPEBPAICHUN:
O3HAKOMJIEHHE C O0pa3laMy IUIAaCTMACC, Kay4YyKOB U PE3WHBI, KOJUICKIIUU
«Hedbts» u «Yromp», MOJEIMPOBAHUE MOJIEKYJ YIJICBOJOPOJOB W



raJIOTCHONPON3BOHBIX, TMPOBEACHUE MPAKTUYECKOW paOOTHI: MOIy4YEHUE
OTUJIEHA U U3YUYEHHE €T0 CBOMCTB.

Pacuérnble 3anaumn.

Brruucnennss mo ypaBHEHHIO XHUMHYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOJHBIX BEIICCTB WJIU MPOJYKTOB
peakiun).

Kuciopoaconepsxkamue opranudeckKue coeJHHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON M ATAaHOJI: CTPOCHHUE,
dbusznueckue U XUMHUYECKHE CBOWCTBA (pEakiMM C aKTUBHBIMU METAJIaMU,
rajoreHoBOJIOPOJIaMH, TOpPEHHE), MPUMEHEHUE. BoJopoaHbie CBS3U MEXKAY
MOJIEKyJIaMu CUPTOB. JlelicTBUE MeTaHOJIa U 3TaHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaToMHbl€ CHOUPTHL. OTUJIEHIJIMKOIbL W [JMUUEPUH: CTPOEHUE,
dbusnueckue M XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTallJlaMy, KaueCTBEHHAsI Peakilisi HAa MHOTOaTOMHBIE CIUPTHI). [lelicTBue Ha
opranus3M yenoBeka. [[pumMeHneHre runepruHa u STUICHTIIHKOJIS.

deHon: CTpoeHHWE MOJICKYJbI, (PU3WYEeCKUe W XHUMHYECKHE CBOMCTBA.
Toxcuunoctsb (penona. [Ipumenenne geHona.

Anpneruibl U kemownsl. DopManbleruj, ameTalbJACTUl: CTPOEHUE,
dbu3nUecKre U XMMHUYECKUE CBOWCTBA (PEAKIIMU OKHUCICHHUS] U BOCCTAHOBIICHUS,
KAueCTBEHHBIE PEAKIINH), TIOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpeaeabHbIe KapOOHOBBIE KHUCIOThL. MypaBbuHaAs U
YKCYCHAasl KHCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmme I Kjacca KHUCJIOT, peaknus JTepuukanuu), TMOIydeHUE U
npuMeHenne. CTeapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEACTAaBUTENN BBICIIUX
KapOOHOBBIX KHCJIOT. MpUTa Kak COJU BBICIIUX KapOOHOBBIX KHCJIOT, WX
MOIOILIEE ICHCTBHE.

Crnoxuple >(Hpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [uaponu3
cnoxubeix dhupoB. Kupsl. [wmapomus xupoB. I[IpumeHneHue Kupos.
buonornueckas poJib :KUPOB.

VYrineBompl: cocraB, kiaccuukanus —yrieBoAoB (MOHO-, JU- W
nonucaxapunbl). [7roko3a — mpocTedlMid MOHOcaxapul: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NUECKUE U XUMHUYECKHUE CBOWCTBA (B3aUMOJICHCTBUE C
ruapokcunom meau(Il), okucnenne ammuadabiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAXOXKIECHUE B MPUPOJE, TPUMEHEHHE,
ounonoruyeckas poiib. @orocunTe3. OpykTo3a Kak H30MEP TITIOKO3bI.

Kpaxman v uemnroio3a kak npupoHbie noiuMepsl. CTpoeHHne Kkpaxmania u
Hesutoa03bl.  PU3NMYECKHe W XUMHYECKHME CBOMCTBA Kpaxmana (THUIpoJiu3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJAbl M3Y4YEHUs BEIIECTB M WX IPEBPAICHUN:
poBe/ieHne, HAOII0/IEHNe W OTMHMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJJHOATOMHBIX CIIUPTOB (OKHCIICHUE 3TAHOJIA
okcusioM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJCHCTBUE TIHIIEpPHHA C
rugpokcugom Mmenu(Il)), anpaernnoB (OKHUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpoxcumom memu(Il), B3ammopeicTBHEe Kpaxmana ¢
MOJIOM), TIPOBEJCHHE MPAKTUYECKONW padOTHI: CBOMCTBA PacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérnble 3anaumn.

Brruucnennss mo ypaBHEHHI0O XHUMHYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIUU MO H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OIHOTO W3 MCXOJHBIX BEIIECTB WJIU MPOJYKTOB
peakiun).

A30TcoziepKalue OpraHnuecKue COeTMHEHMUS.

AMMHOKHCIIOTBI ~ Kak  aM(OTEpHBIE  OpPraHUYECKHE  COCIUHCHHUS.
du3nyecKkue U XMMUYECKUE CBOMCTBA aMHUHOKHCIOT (Ha MpUMEpE TIIUIMHA).
buonornueckoe 3HaueHrEe aMUHOKHUCIOT. [lenTuasr.

benku xak mpupoaHbIE BBICOKOMOJEKYJISIpHBIE coequHeHus. [lepBruuHnas,
BTOpPUYHAS U TPETUYHAS CTPYKTypa OENKOB. XWMHUYECKHE CBONCTBAa OEIKOB:
TUAPOJIA3, ICHATYpAIlHsl, KAYeCTBEHHBIC PEaKIINN Ha OCJTKU.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHUs BEIIECTB M WX IPEBPAICHUN:
HAOJIIO/ICHUE W OMHMCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypanus OeIKOB
IIPY HarpeBaHWU, IIBETHBIE PEAKITUU OCIIKOB.

BricokoMmoJieKyJIsIpHbIE COeTUHECHUS

OCHOBHBIE TIOHSITUS ~XMMHUU  BBICOKOMOJICKYJISIPHBIX ~ COEIMHEHMUI:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPU3ALNH, CPEIHSA
MoJieKysipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUHN — MTOJIMMEPU3ALUS U MOJIMKOHICHCALIHSL.

OKCIEpUMEHTAIIbHBIE METOJAbl M3Y4YEHUs BEIIECTB M WX IPEBPAICHUN:
O3HAKOMJIEHHE C oOpaslaMu TPUPOJHBIX ¥ HMCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NPU M3YYEHUM OPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISETCS dYepe3 MCIOJIb30BaHUE Kak OOIuX
€CTECTBCHHO-HAYYHBIX TOHITUNA, TaK U MOHSATHM, SIBISIOLIUXCS CUCTEMHBIMU
JUISL OTAEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSTHUS: SBJICHUE, HAay4YHBbIA (akKT,
TUTOTE3a, 3aKOH, TEOpHsl, aHaJIW3, CHUHTE3, KiIacCU(UKAIHS, MEePUOIUIHOCTD,
HAOJIIOICHNE, U3MEPECHHE, SKCTICPUMEHT, MOJCIIUPOBAHUE.

@dusuka: Marepus, OHEpPrus, macca, aroM, DJJIEKTPOH, MOJIEKYJa,
OHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJI0, O0BEM, arperaTHOe COCTOSHHE
BEIECTBA, (PM3MUCCKUE BETMYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, 6mocdepa, 0OMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBIC BemlecTBa (O€IKH, YTIIEBObI, KUPBI,
(dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TMOPOJIBI, IOJIE3HBIE HCKOMAeMbIE,
TOILIABO, PECYPCHL.

TexHONnorus: NHILIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IHUTAHUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE TpenapaThl, MaTEpUAIIbI
Y3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHN 3yeMeHT. ATOM. Sapo aroma, HM30TONBI. DJIEKTPOHHAS
00010uKa. DHEPreTUIECKUEe YPOBHHU, TOYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesICHUs JIEKTPOHOB 10 OPOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepuonnuecknit 3axkoH u llepuonnueckas cucremMa XUMHYECKHX
anementoB J[. WM. MenneneeBa. CBsi3b MNEPUOJUYECKOTO 3aKOHA U



[Tepuoguueckoit cucrtembl xumudeckux syeMeHToB JI. M. MennpeneeBa c
COBPEMEHHOW TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU TPOCTHIX U CIIOXKHBIX
BEILIECTB [0 TpynnaM MU MepHojaM. 3HAYEHUE IEePHOJUYECKOr0 3aKOHAa B
pPa3BUTUU HAYKHU.

CtpoeHue BellecTBa. XHUMHYECKas CBsI3b. BUIbI XUMHYECKOW CBA3U
(KOBaJIEHTHAsI HETOJIAPHAS U MOJISIpHAs, HOHHAsI, MeTaJUTnYecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3W (OOMEHHBIA W JOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaleHTHOCTh. DJIEKTPOOTPULIATENIBHOCTD.
Crenens okuciienusi. IoHbI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. [UIBI  KPUCTAUIMYECKHX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUNIMUECKOMN PEIIETKU.

[TonsTue o nucnepcHbIx cucteMax. VICTUHHBIE U KOJUTOMIHBIE PACTBOPHI.
MaccoBas 10715 BelecTBa B paCTBOPE.

Krnaccuduxarus HEOPTraHUYECKUX COEMHECHUM. Howmenkiarypa
HEOPraHUYECKUX BEIIECTB. | €HETMYeCcKas CBSI3b HEOPTaHUYECKUX BEIIECTB,
MPUHAIEKAIUX K PA3JIUYHBIM KJIacCaM.

Xumnueckas peaknus. Krnaccudukamuss XUMHUYECKMX peakiuil B
HEOPraHMYECKON M OPraHUYEeCKOM XMMHH. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLICHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IUYHBIX (DaKTOpOB.
O6partumple peaknuu. XUMHYECKOe paBHOBecwe. DakTOpbl, BIUSIONIME Ha
COCTOsIHME XuMH4ecKkoro paBHoBecus. [Ipunnun Jle [latense.

Onextponutudeckas auccornuarus. CuiabHbIE U ClaOble DJIEKTPOJIHTHI.
Cpena BOJHBIX pacTBOPOB BENIECTB: KUCas, HEUTpaIbHasl, IEeIOUHasl.

OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHUs BEIIECTB M WX IPEBPAICHUN:
nemMoHcTpanus Taommi «lleprogudeckas cucTeMa XUMHUYECKHX JIEMEHTOB /Jl.
. MenpeneeBa», n3yueHue Mojiesiell KpUCTAJUTMUECKUX PENIETOK, Hab01eHne
U OINHCAaHWE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (pa3ioKeHUE
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTaIM3aTOpa, OIPEHCIICHUE CpPEabl
pacTBOPOB BEIIECTB C IOMOLIBK) YHUBEPCAIBHOIO WHAMKATOpPA, PEAKLIHHU
MOHHOTO OOMEHa), MPOBEJICHHUE MPAKTUUECKOU pabOThl «BiusHUE pa3IHYHbBIX
(haKkTOpPOB Ha CKOPOCTh XUMHUECKOU PEAKIIUM.

Pacuérnble 3anaumn.

Pacuétel 10 ypaBHEHMSAM XUMHUYECKHX pEAKLUHH, B TOM YHCIIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIIOJIBb30BAHUEM IOHITUSA «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramner. [lonoxenne HemetaioB B llepuogmueckont cucreme
xuMudeckux 3meMmeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
du3nyuecKkrue CBOICTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMeEpe
KHCIIOpoa, cepsol, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX HEMETAJJIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yrmepoma U KpPeMHHS) U UX  COCIMHEHHH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAIIUX KUCTIOT, BOJIOPOJAHBIX COCAMHEHUN).

[IpruMeHeHnEe BAXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxenune MmeraiuioB B [Ilepnoandyeckoi cucteMe XuMHUYECKUX
anemernToB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOCHUSI AJIEKTPOHHBIX



00oouek atoMoB MeTamioB. Obmue pusznyeckue cBoiicTBa MeTamioB. CIuiaBbl
METAJIJIOB. DIEKTPOXUMHUUECKUIN PSJT HAMIPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIHUX METAIOB (HATpHi, Kajdui, KaJablIHi,
MarHui, aJlOMUHHM, ITMHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mwme crocoObl OTyYeHUsT MeTaJIoB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHUs BEIIECTB M WX IPEBPAICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl ¥ CIUIaBbl», 00Pa3I[0B HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/iay, HAOMIOJICHUEe U OMUCAHUE JEMOHCTPAIIUOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  ATIOMUHUS — C
pacTBOpaMH KHCJIOT M IIEJIOYEH, KAYECTBCHHBIE pPEAKIMHA Ha KATHOHBI
METaJJIOB).

Pacuérnble 3anaumn.

Pacuérer Macchl BemecTBa wim 00bEMa Ta30B MO U3BECTHOMY KOJIHUYECTBY
BEIIECTBA, MAacCce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tpl mMacchl (00BEMA, KOJMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CITU
OJHO M3 BEILIECTB UMEET ITPUMECH.

XuMHuS U KU3Hb

Ponp xumum B oOecriedeHnH KOJIOTHYECKOM, SHEPTETUUECKON U MHIIEBON
0€30mMacHOCTH, pa3BUTHH MeAUIUHBL. [[oHATHE O HAyYHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUNAX TPOMBIITUICHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BEIIECTB.

YUenoBek B MHpPE BELIECTB M MATEPUAJIOB: BAXKHEUIIME CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLIMOHHBIE MaTepualibl, KpacKu, CTEKIO, KEepaMHKa,
MaTepualbl AJisl JJIEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHUYECKHE U MUHEPAIIbHbBIC
yao0OpeHus.

XUMHSI U 300pPOBbE UYEJIOBEKA: MPABUJIA UCITOJIB30BAaHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBuiia OE30MacHOTO WCIIONB30BAHUS TPENapaToB OBITOBOM
XVMMHU B IOBCETHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBSI3H.

Peanuzammst MeXNpeaMETHBIX CBSI3€M TPU  WM3Y4YEHUW OOmel u
HEOpraHndeckod xumMuu B 11 Kjacce OCyIIECTBISIETCS Yepe3 HCIOJIb30BaHUE
KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATUN, TaK W TOHSATHH, SBIISIOIINXCS
CHCTEMHBIMU JJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO6mme ecTeCTBEeHHO-HAYYHBIC TIOHATHSI: HAyYHBIN (DAKT, TUTIOTE3a, 3aKOH,
Teopus, aHallu3, CHUHTE3, KiIaccupuKanus, MePUOAUIHOCTh, HAOIIOJCHUE,
DKCIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJIICHUE.

@dusuka: mMarepus, dHEPTHs, Macca, aToOM, DJIEKTPOH, MPOTOH, HEUTPOH,
VWOH, HW30TOIl, PAAUOAaKTUBHOCTb, MOJIEKYJa, DHEPreTUYECKHN YpPOBEHb,
BEIIIECTBO, TEIO, OO0BEM, arperaTHO€ COCTOSHHME BEIIECTBA, (Qu3nyecKue
BEJIMYUHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.

buonorusa: xnerka, opraHusM, OdKocucTeMa, Owochepa, Makpo-
MUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHEpasnbl, TOpPHBIC TMOPOJBI, IOJIE3HBIE HCKOMAeMbIE,
TOILIABO, PECYPCHL.

TexHonorus: XUMHUYICCKasA IIPOMBIIIJICHHOCTD, MCTAJIIIYPIru,
IMPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaJIOB, CEJIbCKOXO031CTBEHHOE
IIpOU3BOACTBO, IMuIcBas IMPOMBIIIJICHHOCTD, (I)apMaI_[eBTI/I‘—IeCKaﬂ

IMPOMBIINIJICHHOCTDb, IIPOHU3BOACTBO KOCMCTHYCCKUX IIPCIIaApaTOB, IIPOHU3BOACTBO



KOHCTPYKIHNOHHBIX MaTCpHUaJIOB, QJICKTPOHHAA IIPOMBINIJIICHHOCTD,
HAHOTCXHOJIOTHH.



INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOITPAMMEI IIO
XM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMS K peE3yJbTaTaM OCBOCHUS
00yJaronmMMucss TPOrpaMM CpeaHero oOlmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJIMEeTHbIM U MpeaMeTHbIM). HaydHo-MeTogudyeckoid OCHOBOWM Jid
Pa3pabOTKH TUIAHUPYEMBIX PE3yIbTATOB OCBOCHHSI TIPOTPAMM CPETHET0 OOIIEeTOo
00pa30BaHUs SIBJSETCS CUCTEMHO-AESATEIbHOCTHBIN TOAXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATENBHOCTHBIM IOAXOIOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeAMETa «XHUMUS» HA YPOBHE CPEIHETO
o01iero 00pa3oBaHMs BBIICTIEHBI CISAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYYAIONTUMUCS POCCHUICKON TPaKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYUE MOTUBAIMU K O0yUCHHUIO;

I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEW M HMCTOPUYECKUX Tpaaului 0a30BOMl HayKH
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH
JEATENbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMHU LEITOCTHOU
CHUCTEME XUMHUYECKOT0 00pa30BaHUS;

HAJIMYMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYJIbTYphl MU CIIOCOOHOCTH
CTaBUTh IEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS MPEIMETA «XHUMUS» JOCTUTAIOTCS B
CIMHCTBE YYEOHOW U BOCIUTATEIHHOM JEATEILHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMH, Iy XOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU U UJcalaMi POCCHUICKOTO TPaXKJaHCKOTO 00IIeCTBa, MPUHSATHIMU B
o0IecTBe HOpMaMH M TIPABUJIAMH TIOBEICHHUSI, CTIOCOOCTBYIOIIMMHE TIPOIleccaM
CaMOINO3HAHUSA, CaMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00yyaroImmxcs.

JIndyHOCTHBIE pE3yNbTAaTBl OCBOCHHUS NpeaMeTa «XHUMHUSD OTPAXKAIOT
c(OpPMHUPOBAHHOCTh OMBITA TIO3HABATEIHLHON W TMPAKTUYECKOW IeATEIHbHOCTH
00ydJaromnuxcst o peaju3aniy TPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIe
B YaCTU:

1) rpaskaIaHCKOro BOCIIMTAHUA:

OCO3HaHUSI  OOyYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

NpEACTaBICHUSI O COLMAIBHBIX HOPMax M MPaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH MPU CO3MAHUU
y4eOHBIX MMPOCKTOB, PEIICHNN YIeOHBIX U MO3HABATEIIBHBIX 33714, BHITTOJTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3TUYHBIX BUOB YUEOHOU IeATEIHLHOCTH,

2) NaTPUOTUYECKOTO BOCTIUTAHMS

LIECHHOCTHOI'O OTHOIIEHUS K HMCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OTCYECTBEHHON XUMUM;

YBaXEHUSI K TMPOIIECCY TBOPUECTBA B O0JIACTH TEOPUHM U MPAKTUYECKOTO
MIPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUSI HAYKU €CTh PE3yJIbTaT



JUTMTENILHBIX ~ HAOJIOJCHHUM, KPOTOTIUBBIX JKCIIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca W MO3HABATEIbHBIX MOTHBOB B MOJYYEHHUH U TOCIEAYIOIIEM
aHanu3e  WHPOpPMAIMM O  TEPEAOBBIX  JOCTIKCHHSIX  COBPEMEHHOU
OTCUYECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH  OLIEHMBAaTh CHUTYyalldd, CBSI3aHHbIE C XHUMUYECKHUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHWBATh CBOE MOBEICHUE U MOCTYIIKA CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJEACTBUN 3THX
MTOCTYIIKOB;

4) dopmMupoBaHus KYJbTYPHbI 310POBbS:

MOHUMAaHUS IIEHHOCTEW 3J0pOBOr0 H 0Oe30macHoro o0pasza KU3HH,
HEO0OXOTMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3HUUYECKOMY H
IICUXUYECKOMY 3J10POBBIO;

coOmro/ieHrs mpaBuil 0€30MacHOr0 OOpaIIeHUs C BEIIECTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAHMS [IEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30mMacHOr0 TOBEACHUS B CHUTYyalMsIX, YTPOXAIOMUX 3I0POBBI0 M KU3HU
JIIOJICH;

OCO3HAaHMSI  TOCIAEACTBHUM W  HENPUSATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpeOieHus aIKoroJisi, HAPKOTUKOB, KYPEHUs );

5) TpyA0BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Y4EOHO-HCCIIEI0BATEIHCKON
NESTENTHLHOCTH, OOIECTBEHHO TIOJIC3HOM, TBOPUYECKOW W JAPYIHX BHJIAX
JEATENBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHUE B PEIICHUH MPAKTUYECKUX 3a/1ad
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

WHTEpECca K MPAKTUYECKOMY HM3YYCHHIO Tpodeccuil pa3iuyHoro poja, B
TOM YHUCJIE€ HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXEHHUS K TpyAy, JIOOSIM Tpylda U pe3yibTaraM TpPyJdOBOM
JEATENBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPACKTOPHUH
oOpazoBanus, Oyayieil mpodeccun U pean3aluu COOCTBEHHBIX JKM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TOTPeOHOCTEH O0IeCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHNS:

IKOJIOTHYECKH 11eTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KAaK UCTOUHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUSA
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE MMPUPOTHON U COLIMATILHOW CPEIb;

OCO3HaHMSI HEOOXOJUMOCTH HCIMOJb30BAHUS JTOCTHKEHHN XUMUHU JUIs
peLIeHUsT BOIIPOCOB PAMOHAIIBHOTIO NPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATUS JECUCTBHUM, NPUHOCAIIMX BpEI OKPYKAOILIEH
IPUPOIHON CpeJie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTHIECKUE
MOCJIEICTBUSA MPEINPUHUMAEMBIX JIEUCTBUI U MIPEAOTBpAIIaTh UX;

HaJu4usi Pa3BUTOrO0  HAKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpPbI, OIbITA JIEITEIBHOCTH HKOJOTHMYECKON HAaNpaBICHHOCTH, yMEHUS
PYKOBOJACTBOBATHCSI MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIIBHOMN



MPAKTUKE, CIOCOOHOCTHM W YMEHHUS AaKTUBHO TMPOTHUBOCTOATH UACOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeUPUKH XUMUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBAHNN PAMOHATFHOTO HAYYHOTO MBINUICHUS, CO3IaHUH 11€JIOCTHOTO
IIPEJICTABIICHUS 00 OKPYXKAIOIEM MUPE KaK O €TUHCTBE MPUPOJILI M YETIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpOoOJeM COXpaHEHUs
IPUPOTHOTO PAaBHOBECHUS,

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUU [JII COBPEMEHHOU
[MUBUJIM3AIMK: B €€ TyYMaHUCTHYECKOW HAIMpaBICHHOCTH W BAXKHOW PO B
CO37aHUU HOBOM 0a3bl MaTEePUAIBHOW KYJIBTYphI, PEIICHUU TI00aTbHBIX
po0ieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,
MUIIEBOM U DKOJOTHYECKOW O€30MacHOCTH, B PA3BUTHH  MEIUIIMHBI,
o0ecreueHn yCIOBHM yCTEIIHOTO TPYyAa U AKOJIOTHIECKH KOM(POPTHOMN KUZHH
Ka)KJI0Oro 4jieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUSA, HWCIONB3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
WCIOJIb30BaTh TOJydaeMble 3HAHWSA ISl aHauu3a W OOBSCHEHUS SIBIICHUN
OKPY’KAaIOIIEr0 MUpa U TMPOUCXOASAIIMX B HEM HM3MEHCHM, YMEHHsS JeliaTh
000CHOBaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAYYHBIX (AKTOB W HWMEIOIIUXCS
JAHHBIX C TEJIHIO TTOJIYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus IpoOJIeM B peadbHbIX KU3HCHHBIX CUTYAIIUSX;

MHTEpEca K TO3HAHUIO U UCCIIEA0BATEIbCKON IEATeIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTMBHOMY TOJYYCHHIO HOBBIX 3HAHUU 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

WHTEpPECa K  OCOOCHHOCTAM  TpyJa B  pasau4HBIX  cdepax
npoecCHOHaTBHOM eI TETLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIe pe3yiabTaThl OCBOSHUSI y4eOHOro mpeamera «XUMUshH)
Ha YPOBHE CPEeJHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMble  JUI1  (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYaIOIIMXCA
MEKIUCIUATUIMHAPHBIE (MexXTpeAMETHBIE) oOllleHayYHbIe TIOHSITHS,
OTpaXKaroIUe IEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEeUU(PUKY METOJIOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIECTBO,
SHEprusi, SBJCHUE, MPOIECC, CUCTeMa, HAy4YHbIH (akT, MpUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCleJoBaHUE, HAOIIOJCHUE, HU3MEpPEHUeE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpPCAIbHBIC y4eOHbIC JIEUCTBUS (mo3HaBaTeNbHEIE,
KOMMYHHUKAaTUBHBIE, PETyJISTUBHBIE), oOecneunBatomuye (HopMUpPOBAHUE
(GYHKIIMOHATBHON TPAMOTHOCTH U COIMANTBHONM KOMIETEHIIMH O0yYarOUXCs;

CIOCOOHOCTH oOyyJarommxcs HCIIOJIB30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIC ICUCTBUS B O3HABATEIIHLHON U COLIMATILHOM MpPAaKTHUKE.



MeranpenMeTHbie pe3yibTaThl OTPAXKAIOT OBIAJECHUE YHHBEPCAIbHBIMU
y4eOHBIMH  I1O3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMH.

OBjiajieHMe  YHHUBEpPCAJbHBIMHM  Y4eOHBIMM  IO3HABATEJbHBIMHU
NeCTBUSIMM:

1) 6a30Bble JJOrHYecKHe JeiCcTBHS:

CaMOCTOATENbHO  (OopMyNIHUpoOBaTH U aKTyaIM3UPOBATh  MPOOJIEMYy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENEATh 1IN JEATEIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl MAEATEIBHOCTH C MOCTaBJICHHBIMU
HEIISAMU;

WCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJIEHUS —
BBIJICTIATh XapaKTepHbIC MPU3HAKU MOHATUM U YCTaHABIUBATh UX B3aUMOCBSI3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JIJIT OOBSICHCHHS OTACIIBHBIX (DAKTOB
U SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTEPUH IS KiIacCH(UKAIMA BEIIESCTB U
XAMHUYECKHUX PEaKIIU;

yCTaHaBJIMBATh IPUUYMHHO-CIICICTBEHHBIC CBS3UM MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYKICHUSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
AQHAJIOTHH), BBISBJISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OpUMEHSTh B  MpOIECCEe IMO3HAHUS, UCIOJb3yeMble B  XHUMHHU
CHMBOJIMYECKHE  (3HAKOBBIC)  MOJICIH, MPeoOpa3oBBIBaTh  MOJICIBHBIC
NPEJCTaBICHUS] — XWUMHUYECKHM 3HaK (CHUMBOJ) DJIEMEHTa, XHMHUYECKas
dbopMmyrna, ypaBHEHHE XHMHYECKOM PpEaKIMU — TIPU PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUUYECKUX 3ajay, NMPUMEHATh Ha3BaHHBIC MOJCILHbBIC
NpEACTaBICHUS JIJIs1 BBIABICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB
Y XUMUYECKUX PEaKIUH.

2) 0a30oBbI€e MCCIeI0BaTEIbCKUE TeHCTBHSA:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB U XUMHUUYECKHUX
peaKUunii;

dbopMynupoBaTh 1€MW 3aJa4yd  UCCIEAOBAHUS, HCIIOJIB30BATh
MIOCTaBJICHHBIC M CAMOCTOSATEIIBHO C(HOPMYIHMPOBAHHBIC BOIPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJICTh HAaBBIKAMH CaMOCTOSTEJILHOTO TUIAHUPOBAHUS M IPOBEACHUS
YYEHHUECKUX OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHUS HAOII0MaTh 3a
XOJOM  TIpoIlecca, CaMOCTOSITEJIbHO  TMPOTHO3UPOBATH €r0  pe3yJibTar,
dbopmynupoBath 00O0OIIEHNUS U BBIBOJBI OTHOCHUTEIHHO JIOCTOBEPHOCTH
pPEe3YyJbTAaTOB MCCIICIOBAHMS, COCTABIATh 0OOCHOBAaHHBIN OTUET O MPOACITAaHHOMN
paborte;

npuoOpeTaTh OMBIT YYCHUYECKOW WCCIENOBATEILCKOW M TPOSKTHOU
NESTEHLHOCTH, TPOSBISITH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEILHOMY
MOUCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NTMYHBIX HCTOYHHMKAX WHpopManuu (Hay4dHO-
MOMyJIsipHasl JIMTepaTypa XUMHYECKOTO COJCpKaHUs, CIPABOYHBIE MMOCOOWS,
pecypcbl HTepHeTa), aHaIM3upoBaTh HHPOPMAIIUIO PA3IUYHBIX BUIOB U (hopm



MPEICTAaBIICHUS,  KPUTHUYECKH  OILICHUBAThH e€  JIOCTOBEPHOCTh W
HEMPOTUBOPEUYHBOCTD;

dbopMyIMpPOBATH 3aITPOCH] U IPUMEHSThH PA3IUYHBIC METO/IbI IIPH TIOUCKE U
otbope wuHpOPMAIMKA, HEOOXOJAMMOM JUIS BBINOJHEHHUS YYEeOHBIX 3adad
OIPEACIIEHHOTO THUIIA;

IpUOOPETaTh OMBIT MCTOIB30BAHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpPEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYyYHBIM S3bIK B KA4yeCTBE CpEACTBA Mpu padoTe C
XUMUYECKON WH(}OpMaIuen: NpUMEHSITh MEXIpeaMeTHble ((pusudeckue wu
MaTeMaTU4YeCKue) 3HAKM W CHMBOJBL,  (opMynbl, aOOpeBHATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M TMPEOOpPa3OBBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaTJISITHOCTH.

OgyajieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXITaeMOW TEMbI B XOJE aHUAaora
W/WIN JUCKYCCUH, BBICKa3bIBaTh HUACH, (OPMYIHPOBATH CBOHM MPEIJIOKCHUS
OTHOCHUTEJIFHO BBITTOTHEHUS TPEIJIOKEHHOH 3a1a4H;

BBICTYTIATh C MPE3CHTAIUCH PE3yIHTATOB MMO3HABATEIHHOU JESTEIHHOCTH,
MOJIYYCHHBIX CaMOCTOATEIFHO WJIM COBMECTHO CO CBEPCTHUKAMH TpU
BBITIOJITHEHUA XMMHUYECKOTO DJKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
HCCJICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, Pean3alii yueOHOTO MPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3yJbTaTaM MPOBEAEHHBIX UCCIEAOBAHUIN MyTEM
COTJIaCOBAHUS TIO3UIIUI B X0J1€ 00CYX IACHHUSI M OOMEHA MHEHHUSMH.

OBy1ajieHUe YHUBEPCAJIbHBIMHU PEryJISTHBHBIMHU JeHCTBUSMM:

CaMOCTOSATENILHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATEIILHYIO
NeSITeTbHOCTD, OMNpesesisi € Meld W 3aJadd, KOHTPOJUPOBaTh WU MO Mepe
HEOOXOJMMOCTU KOPPEKTUPOBATh MpEAJIaraeMblid alrOpPUTM JEUCTBUN MpHU
BBITIOJITHEHUN YYE€OHBIX M HCCIEAOBATEeNbCKUX 3a]ad, BHIOWpaTh Hauboliee
2 PeKTHBHBIN CIIOCOO HMX PEHICHUS ¢ YYETOM IMOJYyYCHHS HOBBIX 3HAHHH O
BCIIIECTBAX M XUMHYCCKHUX PCAKITUIX;

OCYIIECTBISITh  CAMOKOHTPOJIb ~ CBOEM  JCSITEIIbBHOCTH HAa  OCHOBE
caMoaHaJIn3a U CAMOOIIEHKH.

INPEIMETHBIE PE3YJIBTATBI

10 KIIACC

[IpeameTHbie pe3yabTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHs»
OTpaXaroT:

c(OpPMHPOBAaHHOCTb MPEJCTABICHHI O XHUMUYECKOH COCTaBISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XMMHH B TO3HAHUM SIBICHUN
opupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYyJbTYpPhl JIMYHOCTH, €€
(GYHKUIMOHATBHOM TPaMOTHOCTH, HEOOXOJUMOMW JUIsl PEIIEHUs MPAKTUYECKHUX
3a/lay U 3KOJOTHYECKHM OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3/J0POBBIO H
IPUPOAHON Cpee;

BJIQJICHUE CUCTEMOM XMMHMUYECKMX 3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAral0IUe MOHATUS (XUMUYECKUA HIIEMEHT, aTOM, JJIEKTPOHHAs
o0ooyka aToma, MOJIEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,



XUMUYECKasi CBsI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpariéHHas),
MOJIb, MOJISIpHAasE ~ Macca, MOJSPHBIA  00BEM,  YIJIEPOJIHBIM  CKEJeT,
byHKIMOHANBHAS TPYIA, PaJAUKal, H30MEpPHs, HU30MEPHI, TOMOJOTHUECKUN
psAll, TOMOJIOTH, YTJIEBOJIOPOJbI, KUCJIOPOA U a30TCOJIepXKAIIUE COCIUHEHHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS);
TEOPHUU U 3aKOHBI (TEOpHUs CTPOCHUS opranndeckux Beuiects A. M. ByTieposa,
3aKOH COXpPAaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK
XUMUH; MHPOBO33PEHUYECKHE 3HAHUS, JIekKAlME€ B OCHOBE MOHHUMAaHUSA
OPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKHX SIBJICHHUH, (DaKTOJIOTUYECKUE
CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYYCHHH W OE30MacHOM HCIIOIh30BaHUU
BOKHEUIITNX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOW ACSATEIHHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBIISTH XapaKTePHbIE MPU3HAKK TMOHATHH,
yCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIUE TOHSITHS
IIpU OMMCAHUU COCTaBa, CTPOCHUSI U PEBPAIICHUN OPraHUYE€CKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsI
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyT OpPraHMYECKMX BEIIECTB U ypPaBHEHUN XMMHUYECKUX PEaKIIHH,
W3TOTABIMBATH MOJICIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl UIUTFOCTPAIIUH MX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH IPUHAITICKHOCTD U3yUEHHBIX
OpPraHMYeCKUX BEIIECTB MO HUX COCTABY M CTPOCHUIO K OMNPEACIIEHHOMY
KJIAcCy/Tpynne coeauHeHud (YTIeBOMOPOJIbI, KUCIOPOJ W a30TCOJEp Kallne
COCIMHEHMUSI, BBHICOKOMOJICKYJISIPHBIC COCIWHEHHUS), JaBaTh UM Ha3BaHUS TIO
cucrematnueckoi Homenknatype (IUPAC), a Takke nNpuUBOAUTH TPUBHAIbHBIC
HA3BaHUS OTNIETBHBIX OPTraHWYECKUX BEMIECTB (ITHIICH, MPOIMJIICH, alleTHIICH,
ATWJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hOopMalIbIeTH I, alleTalIbIeT U1, MypaBbUHAS
KHCJIOTA, YKCyCHas KHCIJIOTa, OJIEMHOBAs KHUCJIOTAa, CTEapUHOBAsl KUCJOTA,
TIII0K03a, (PYKTO3a, Kpaxmall, IEJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEAENSATh BUIbI XUMUYECKON CBS3U B
OpraHUYECKUX COCANHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TMOJOXKECHUS TEOPUU CTPOSHUS
opranuveckux BemecTB A. M. bytiepoBa s OOBSICHEHUS 3aBHCHMOCTU
CBOWCTB BEIIECTB OT HUX COCTaBa WU CTPOCHHS; 3aKOH COXPAHEHHSI MacChl
BEILIECTB;

c(hOpMHUPOBAHHOCT, YMEHUM XapaKTepuU30BaTh COCTaB, CTPOCHHE,
dbu3nUecKkrue U XMMHYECKUE CBOMCTBA THUIIWYHBIX MPEJCTABUTENICH pPa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMWICH, alleTUICH,
oyramguen-1,3, merunOytanuen-1,3, 6eH30I, METAHOJI, YTAHOJ, ITHJICHIJIMKOIIb,
rIMIepyH, GEeHoI, areTalbIeTH I, MypaBbUHAS U YKCYCHAsI KUCIIOTHI, TJIFOK03a,
Kpaxmay,  IeJUII0JI03a, aMHUHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXKJIY HHMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKHU
YTIIEBOJOPOJHOTO CHIpbsi (He(pTh, TPUPOIHBIA Ta3, YTroyib), CHOCOOBI HUX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WIIN MPOAYKTA
pEeaKIMy MO W3BECTHBIM Macce, 00BhEMY, KOJUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WJIN MPOAYKTOB PEaKITHH);



c(hOpMHPOBAHHOCT, YMEHHUI BIAJCTh CHUCTEMON 3HAHUN 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUU MPU U3YUEHUH BEILIECTB
U XAMHYECKHX  sBIIeHWW  (HaOmromeHue, W3MEpeHue, OIKCIEPUMEHT,
MOJEJIUPOBAHUE), HCIOJIb30BaTh CUCTEMHbICE XHMHUYECKHE 3HAHUSA A
MPUHATUA PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHPOBAHHOCT,  YMEHHMA  COOJNIO/aTh  TIpPaBWJIA  TOJIB30BAHUS
XUMHUYECKON TOCYZI0OM M JTabopaTOpHBIM O0OpYyIOBaHWMEM, a TakKe MpaBuia
0oOpallleHHs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIHUAMH O BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMONHATH XUMUYECKUN
SKCHEPUMEHT (MpEBpalllEHUs] OpPraHUYECKUX BEIIECTB NP HArpeBaHUH,
MOJy4YEHUE OTUJICHA W UW3YyYEHUE €ro CBOMCTB, KAYECTBEHHbBIC PEAKUUU
OpTraHWUYECKUX BEIIECTB, JICHATypamus OEJIKOB MpPU HArpeBaHUH, IIBETHBIC
peakuu OETKOB) B COOTBETCTBUM C MPABWJIAMU TEXHUKH O€30MMACHOCTH TPHU
oOpaIieHn ¢ BeIEeCTBAMHU M JIA0OPATOPHBIM OO0OpPYAOBAaHHEM, TPEICTABISATH
pe3yibTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUI
COOTBETCTBYIOIIMX pEaKIuid W (HOPMYJIUPOBATh BBIBOJIBI HA OCHOBE JTHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(OPMAITNIO, TIONyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOU
uHhopmaru, IHTepHET U APyTHX);

chOpMHUPOBAHHOCThP YMCHHMM  COONIOJATh IIpaBHJa  DKOJOTHYSCKHU
I1EJIeCO00pa3HOTO TOBENCHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IIENISIX
COXPAaHEHHSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MPUPOIHOU CPEAbl, OCO3HABATH
ONACHOCTh BO3JICMCTBUS HA KUBBIE OPTaHU3MBI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIch Tokasarens [1/IK, moscHATh Ha mpuMepax crocoObI
YMEHBIICHUS! W MPEAOTBPALICHHUS WX BPEAHOTO BO3JECWCTBHS HA OpPraHU3M
YEJIOBEKA,

JUTsI O0YYarOIIMXCS ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMHE 37I0POBBS: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBIICHUM;

JUISL CHETBIX W CIA0OBHUASIIUX OOYyYalolUXCs: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYI0 cuctemMy oOo3nauenuit JI.  bpaitng nmns  3amucu
XUMUYECKUX (POPMYII.

11 KIIACC

[IpenmetHble pe3ynbTaThl OcBoeHUS Kypca «OOmas u HeopraHUYecKas
XAMUS» OTPaXaroT:

c(hOpPMHUPOBAHHOCTh TNPEACTABICHUM: O XHUMHUYECKOM COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUHU B IMO3HAHUU SIBIICHUU
opupoabl, B (QOPMUPOBAHWUU MBINUICHUS W KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMUMOMW JUIsl PEIICHUS MPAKTHUYECKHX
3a/lad U JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHWS K CBOEMY 3J0POBBIO H
MIPUPOJTHOM CpeJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TMOHATHS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOII, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, WMOH, MOJIEKYJia, MOJb, MOJIIPHBIN 00BEM,
BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTENECHb OKHWCICHUS, XUMHUYECKas
CBs3b (KOBaJICHTHAs, MOHHAS, METAJUIMYECKAsi, BOJOPOAHAS), KpUCTATIIINYECKas



pemeéTKa, TUIIbl XUMUYECKUX PEAKIHil, paCTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs JHUCCOLUMALMS, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiu, XMMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON IHCCOLMaNNu, nepuoandeckui 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMsSI MAcChl BEILECTB, 3aKOH COXPAHEHHS M MpPEBpaALICHUS
SHEPTUM MPU XUMHUUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK
XUMUH, MHUPOBO33PECHUYECKUE 3HAHMS, JIEKAINIME B OCHOBE IMOHHMAaHUSA
NPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKHX SIBICHHUH, (HaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHHH W OE30MacHOM HCIIOIh30BAHUU
BOKHEHIITUX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUECKOU JESTEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBISTH XapaKTePHbIE MPU3HAKK TMOHATHMH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HMCIOJIB30BATh COOTBETCTBYIOLIWE MOHSATHUS
IIpU OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMHUPOBAHHOCTh YMEHUH UCIOJIB30BaTh XUMHUECKYIH0 CUMBOJIMKY JIJIsI
coctaBieHusi GOpMyJT BEMIECTB W YPAaBHCHHM XUMHUYECKHX PEaKIIHH,
cucrematnueckyro HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUSA
OT/ICJIbHBIX HEOPTraHWYECKUX BeECTB (yrapHbIi ra3, yriaeKUciblid ra3, aMMHaKx,
raméHas u3BecTb, HeTalI€Hasi U3BECTh, MUThEBAs COJA, MTUPUT U APYTHUE);

c(OPMHUPOBAHHOCT, YMEHUU OMNPEACNATh BaJCHTHOCTh U CTEIEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIUHEHHSIX PA3JIUYHOTO COCTaBa, BUJI
XUMUYECKON CBSI3M (KOBaJI€HTHAs, MOHHAs, METaJUIMYecKasi, BOJOpPOJHAas) B
COCAMHEHUSAX, THUN KPUCTAIUIMYECKOW PpEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAS, HIOHHASI, METAJUTMYECKasl), XapaKTep CPeJibl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMNPEACIEHHOMY KJIacCy/TPYIINe
coeAMHEHU (TpPOCThIE BEIIECTBA — METAUIBI W HEMETAJUIbl, OKCHUJbI,

OCHOBAHMS, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUJIBI, COITH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICT MEPUOINIECKOTO 3aKOHA
. W. MengeneeBa W JEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOLIYIO,
O00BSCHUTENFHYIO U TPOTHOCTHYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 71eMeHTOB 1—4 mnepuonoB Ilepuognueckoil cuUCTEMBI
xumudeckux asnemeHToB JI. M. MeHneneeBa, MCMONb3ysl MOHATUA «S-, p-, d-
AJIEKTPOHHBIE  OpOUTATINY, «QHEPreTUYECKUE  YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHYECKUX DJJIEMEHTOB U UX
COEIMHEHUN N0 Nepuoaam U rpynnaM llepuoanyueckon cCUCTEMbl XUMHYECKUX
sanemeHToB J[. . Menneneena;

c(hOpMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIKE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE IT'€HETUUYECKON CBSI3M MEXIAY HEOPTaHUYECKUMHU
BEIIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINIA;

c(hOpMHUPOBAHHOCTh YMEHUS KIaCCUPHUIIMPOBATH XUMUIECKUE PEAKIIUH TIO
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEAarupyroIIUX BEIIECTB, TEIJIOBOMY
¢ deKxTy peakiuu, I3MEHEHUIO CTEIICHEH OKHUCICHUSI DJIEMEHTOB, 00PaTUMOCTH
PCaKINY, YHACTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHi1 COCTABIATH YPABHCHHS PEAaKLUil PasIuIHbIX
TUTIOB, TIOJHBIE M COKpANIEHHBIC YypaBHEHHUS pEaKIWi HOHHOTO OOMEHa,
YUUTBIBasl yCIOBUS, IPU KOTOPBIX ITU PEAKIIMH UAYT JO KOHIA;



c(hOpPMHUPOBAHHOCTh YMEHHUH TMPOBOAUTH PEAKIMH, IOATBEPKIAIOIINE
KaueCTBEHHBIH COCTaB Pa3JIMYHBIX HEOPTAaHMYECKHX BEIECTB, Pacro3HaBaTh
OMBITHBIM  TyTEM  HMOHBI, TPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEIICCTB;

c(OpPMHUPOBAHHOCTh YMEHHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA TIOCPEJACTBOM COCTABJICHHUS DJICKTPOHHOTO
OaJlaHca THX peaKIuii;

c(hOPMHUPOBAHHOCT,  YMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKON PpEaKIuu OT pa3UYHBIX (DAKTOPOB; XapakTep CMEIICHHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBUS (IPUHITUTT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMHUUYECKHE IPOIIECCHI,
JIeKaIIie B OCHOBE MPOMBINIJICHHOTO MOJYYEHUSI CEPHOM KUCIIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNH 00 OOIIMX HAYYHBIX MPHUHIUIAX H
HKOJIOTHYECKUX MPOOIeMax XUMHYECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAWTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
TIOHSTHUS «MAacCOBasi JIOJIA BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH Ta30B
Ipy  XUMHUYECKHX PEaKIMAX, MacChl BEIIEeCTBA WM O00BEMA Ta30B IO
U3BECTHOMY KOJHMYECTBY BEIIECTBa, Macce WU OO0OBEMY OIHOTO U3
YYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOTO A (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHMs MAacChl BEIIECTB, IPEBPAICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCT,  YMEHHMA  COONIO/aTh  TIPaBWJIA  TOJIB30BAHUS
XUMHUYECKON TOCYZI0OM M JTabopaTOpHBIM O0OpYyIOBaHWMEM, a TakKe MpaBuia
oOparieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKITUSIMU TIO BBITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMONTHATH XUMUYECKUN
AKCIIEPUMEHT (pa3JIoKEHUE IEPOKCHIa BOJOPOAa B MPUCYTCTBUU KaTan3aTopa,
OTIpeIeTICHNEe CpeIbl PACTBOPOB BEHIECTB C TOMOIIBI0 YHUBEPCAIHHOTO
WHINKATOpa, BIUSHUAE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM
peaKiuu, peakiMi HWOHHOTO OOMEHAa, KaueCTBEHHBIC pPEaKIMu Ha Ccyibdart-,
KapOOHAaT- W  XJOPUA-aHWOHBI, HAa  KaTHOH  aMMOHUS,  pEIICHUE
OKCIIEPUMEHTAIIBPHBIX 3adad 1o TemaMm «Metamney u «Hemeramns»y) B
COOTBETCTBUHM C TpPaBWJIaMH TEXHUKH OE30MAaCHOCTH TPH OOpameHuu ¢
BEIIECTBAMU H JIA0OPATOPHBIM OOOPYAOBAHHEM, MPEICTABIATH PE3YyIbTATHI
XUMHUYECKOTO DKCIIEPUMEHTa B (popMe 3aliCH YPAaBHEHHI COOTBETCTBYIOIINUX
peakuuii 1 GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIU3UPOBATH XUMUUYECKYIO
uH(pOpMAINIO, TIONy4aeMyl M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOU
KOMMYyHUKanuu, HTepHeT u ApyTHX);

chOpMHUPOBAHHOCTh YMCHHMM  COONIOJATh IIpaBHJIa  DKOJOTHYSCKHU
I1EJIeCO00pa3HOTO TOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IIENISIX
COXpaHEHUsI CBOETO 370POBBS U OKPYKAIOIIEH MPUPOTHON Cpeibl, OCO3HABATH
OTMACHOCTh BO3JICHCTBUS Ha >KUBBIE OPTraHU3MBI OIPEJCIEHHBIX BEIIECTB,
noHumasi cmpici mokaszarens [IJIK, mosicHAT Ha TmpuUMepax CrocoObl
YMEHBIIICHUSI U TPENOTBPAICHHS] WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YEJIOBEKa,;

JUTsl O0YYarOIIMXCS ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBBS: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBIICHUM;



JUISL CHETBIX W CIA0OBHUASIIUX OOYYalOUUXCs: YMEHHE WHCIOIh30BaTh
penbedHO-TOUCUHYI0 cuctemMy oOo3nauenuit JI. bpaitng npns  3amucu
XUMUYECKUX (POPMYII.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
HauMeHoBaHHUE KoanuyecTBOo 4acos
Ne dueKkTpoHHbIE (LM pPOBbLIE)
pa3iejioB U TeM KoHnTtpoibHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmabl padoThI padoThI

Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKONH XUMUH

1.1

[IpenmeTt
OpTraHUYEeCKOU
xumuu. Teopust
CTPOEHHUS
OpraHUYECKHUX
coequHeHu A. M.
bytneposa
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YTJIIE€BOIOPOIbI

IIpuponusie
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33 VYraeBomasl 3 2
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AMUHBEL.
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5.1 2
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snemenToB Jl. W.
MenneneeBa
CtpoeHue BellecTBa.
1.2 MHoroo6pasue 4
BEIIIECTB
XnuMHuyeckre
1.3 6 1
peakiuu
Hroro no pazneny 13
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ITHOYPOYHOE INTAHUPOBAHMUE
10 KJTACC

Ne

~

Tema ypoka

KoaunuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchbl

[Ipenmer opranndeckoit
XHMHH, €€ BOSBHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OpPraHUYECKUX COEAMHEHUN
A. M. byrneposa, e
OCHOBHBIE T0JIOKEHHUS

[IpencraBnenue o
Kiaccuukanuu
OpPraHUYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTuyeckas) u
TpPUBHAIIbHBIC Ha3BaHUS
OpPTaHMYECKUX BEIIECTB

AJKaHBI: COCTaB " CTPOCHHUC,
TOMOJIOTUYECKHUI paa

MeraH u 3TaH —
MPOCTENIINE MPEICTABUTETN
aJIKaHOB




AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

OTUJIEH U IPONUIEH —
IIPOCTEUIINE ITPEACTABUTENN
AJIKEHOB

[IpakTuyeckas padora Ne 1.
«Ilomyuyenue sTuieHa u
U3y4EHUE €T0 CBOUCTBY»

Aunkanuensl. byranuen-1,3 u
MeTuIoyTaaueH-1,3.
[ToyueHne CHHTETHUYECKOTO
Kay4yKa U pe3UHbI

10

AJNKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKHH PSI.
AlleTUIeH — NPOCTEeUIIHI
MIPEICTaBUTENb AJIKWHOB

11

Brprunciienus no ypaBHEHHIO
XUMHYECKON peaKiuu

12

ApeHbl: 6EH30J1 ¥ TOTYOIL.
ToOKCHYHOCTH apEHOB

13

I'eneTnyeckas cBsA3b
YIJIEBOAOPOOB,
MIPUHAJIEKAIIUX K
Pa3IMYHBIM KJlaccam

14

[IpupoaHble HICTOUHUKHT




YIJIEBOAOPOJOB: IPUPOAHBIN
ra3 ¥ MonyTHbIE HEPTIHbIE
ras3sl, HeTh ¥ MMPOIYKTHI €&
nepepadoTKu

15

[IpupoaHbIE UCTOYHUKHU
YIJIEBOJOPOAOB: IIPUPOIHBIN
ra3 v MOy THbIC HEPTSIHbIE
ras3sl, HeTh ¥ MMPOIYKTHI €€
nepepadoTKu

16

Konrponbnas padora no
pasaeny «YTriaeBogopOIb»

17

[IpenenpHBIC OAHOATOMHBIE
CIIUPTBI: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

18

MHoroaToMHBIE CIIUPTHI:
OTHUJICHIJTIUKOJIb U TINIMLICPUH

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
(i)I/ISI/I'-IeCKI/Ie U XUMHNYECKHEC
CBOICTBA, TPUMEHEHUE

20

Anpaeruapl: GopMabaeTU I
U aneTaiabAerua. AETOH

21

OOHOOCHOBHBIE NIPEAETIbHBIE
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAs U YKCYCHAsI

22

[IpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa




YKCYCHOM KHCIIOTBI»

23

CreapuHOBas U OJIEMHOBAS
KHCIIOTHI, KaK
MPEICTABUTENN BBICIIIUX
KapOOHOBBIX KUCIIOT

24

Mpru1a Kak cOJIM BBICIIIHAX
KapOOHOBBIX KUCIIOT, UX
MOIOIIee NEeHCTBUE

25

CrnosxHbie 3(upbl Kak
IPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. [ Maponu3 cnosxxHbIX

3¢upoB

26

Kupsl: rugponns,
pUMEHEHUE,
Ouosoruueckas pojb )KUpPOB

27

YrneBoasl: coCcTaB,
Kiaccuukanus.
Baxueiimme npeactaBuTeNN:
TII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronosa kak
HNPUPOAHBIE TTOJTUMEPDI

29

Konrponsnas padora no
pasneny
«Kucnopoaconepxaiue
OpPTraHUYeCKUE COSTUHEHHSD/
Bceepocculickas




IpoBepoyHas pabora

30

OO1m1ast XapakTepUCTHKA
a30TcoIepIKaIIUX
OpPTraHUYECKUX COCTUHECHUH /
Bceepocculickas
IpoBepoYHas pabora

31

AMMHBI: METHJIAMHH U
AHUJINH

32

AMMHOKHCIOTHI KaK
aMmdoTepHbIe OPraHUYECKHE
COEIUHEHHS, NX
OMOJIOTMYECKOE 3HAUECHHE.
[lentuael. benku kak
IIPUPOJIHBIE
BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHMUS

33

OCHOBHBIE TTIOHITHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUN

34

OCHOBHBIE METOIBI CUHTE3a
BBICOKOMOJICKYJISIPHBIX
coeguHennii. I1nmacTMaccsl,
Kay4yKH, BOJIOKHA

OBILEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34




11 KJTACC

N

~

Tema ypoka

KoaunuecTBo yacoB

KonTposabHbie

Bcero
padoThl

IIpakTnyeckue
padoThbI

Jara
U3yYeHUs

JIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUI IIIEMEHT. ATOM.
DneKTpoHHask KOHPUTYpaLus
aTOMOB

Ilepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XHUMHYECKHUX 31eMeHTOB /JI. .
MenaeneeBa, UX CBS3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX JIEMEHTOB U
UX COEUHEHUH 10 rpynmnam u
nepuoaam. 3HaueHue
MIEPUOANYECKOI0 3aKOHA U
CUCTEMBI XUMUYECKUX JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HaYyKH

CTpOeHI/IC BelecTBa. XuMHYECKast
CBA3b, eé BHUAbBI, MCXaHU3MbI
O6pa30BaHI/I${ KOBAJICHTHOM CBSI3H.




Bonopoanas cBsi3b

BaneHTHOCTD.
DNEeKTPOOTPULIATETbHOCTb.
Crenens okuciicHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHUS

IlonsTHE O IUCIIEPCHBIX CUCTEMAX.
VicTuHHBIE U KOJUIOUTHBIE
pacTtBopsl. MaccoBas 1o
BELIECTBA B paCTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUU.
I'enetnyeckas cBs3b
HEOPraHUYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Krnaccudukanus XuMuueckux
peaKkuuii B HEOPraHMYECKOU U
OpPraHMYECKOl XUMUU. 3aKOH
COXPaHEHHUS MaCChI BEIIECTB;
3aKOH COXPaHEHUs U IMPEeBPAILECHUS
SHEPTUU MPU XUMHUUECKUX
peakuusx

Ckopoctsb peakiuu. O0paTumbie
peakiuu. XUMHYECKOE
paBHOBECHE

10

[TpakTrueckas padota Ne 1.
«BrustHre pa3nvHbIX (HaKTOPOB




Ha CKOPOCTh XUMUYECKOU
peakuum»

11

DNEeKTPOIUTHYECKAS
mucconmanusi. Ilorsarue o
BOJIOpoAHOM Moka3atene (pH)
pactBopa. Peakiiuu HOHHOTO
obMeHa. ['uaponus opraHudecKux
Y HEOPTaHWYECKHUX BEIECTB

12

OKHCIUTENBHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIHH.
[TonsiTre 06 AmeKkTposn3e
pacIIaBoOB U PACTBOPOB COJIEH

13

KonrtponsHas pabota no pasueny
«Teopernyeckue OCHOBBI XUMHUM»

14

MerTajibl, UX IOJ0KEHHUE B
[Tepuonuueckoii cucreme
XHMHYECKUX djieMeHToB /I, .
MeneneeBa 1 0COOEHHOCTH
cTpoeHus atoMoB. O01IHe
(u3nueckre CBOMCTBa METAIIOB

15

CmtaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUH P
HaMpPsHKEHUH METaIOB

16

XnMH4yecKre CBOMCTBA
BaYKHEHMININX METaJuIOB (HaTpHil,
KaJIki, KaJlbIIiii, Mardui,
ATIOMUHUN) U UX COSTUHEHUN




17

XHUMHUYECKUE CBOWMCTBA XpOMa,
MEIN U UX COCTUHECHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA,
J)Kelie3a U UX COSIUHECHUN

19

[IpakTuueckas padborta No 2.
"Pemenne sKkCIIepuMEHTAIIBHBIX
3aga4 no reMe « MeTtamisn"

20

Hemeramnel, MX NOJIOKEHNE B
[Tepuonuueckoii cucreme
XHMHYECKUX djieMeHToB /I, 1.
MeneneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

21

duznueckue cBOMCTBa
HEMETAJIOB. AJUIOTPOTUS
HEMETaJIOB (Ha IMpUMepe
KHCJIOpoJia, cepbl, hocdhopa u
yrieposia)

22

XUMHUYecKHe CBOMCTBA TaJIOT€HOB,
Cephl U UX COCTUHEHUH

23

XuMH4yecKre CBOMCTBA a30Ta,
dbocdopa 1 UX COSTUHCHHIA

24

XUMHYECKUE CBOMCTBA yIIIepoaa,
KPEMHUS U UX COCIMHEHUH

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIUHECHUI

26

O0001IeHEe ¥ cUCTEMAaTU3alUA




3HaHUH 110 Teme «HemeTanaby.
Brrunciienus 1o ypaBHEHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKHE PACUETHI

27

IIpakTuueckas padora Ne 3.
«PGH_IGHI/IG BKCHepI/IMeHTaJIBHBIX
3aga4 o reMe "Hemertamint'"»

28

KonTponbHas pabota mo Temam
«Metamiaey u «HemeTamieny

29

HeopraHI/IquKHe H OPraHUuvYCCKUc
KHCJIOTHI. HeOpFaHI/I‘IeCKI/Ie n
OpraHn4CCKUC OCHOBAHUA

30

AMpoTepHbIe HeopraHU4ecKHue u
OpPraHUYECKUE COCTUHEHHUS.
I'enernyeckas cBs3b
HEOPraHUYECKUX U OPraHUYEeCKHUX
BEIIECTB

31

Pose xuMuu B o0ecieueHnn
AKOJIOTMYECKOM, SJHEPreTUIECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUIHBI

32

[IpencraBnenust 06 0OmMX
Hay4YHBIX TPUHIIAIIAX
MIPOMBIIIJICHHOTO TOTyYEHUS
BaXHEUIITNX BEIECTB

33

UYenosek B MuUpe BELIECTB U




MaTepHajoB

34

Xumus u 3J0pPOBBC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

34







MNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

IHPOI'PAMMBbI
10 KIIACC

Kona nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble nIpeaMeTHBIEC Pe3yJIbTATHI OCBOCHHS OCHOBHOM 00pa30BaTe/ILHOM IPOrPaMMBbI
cpeaHero oomero o0pazoBaHust

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

ChopMHUPOBAHHOCTh TPEJCTABICHUNH O XWMHUYECKOW COCTABIIAIONICH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, POJU XUMHUHU B TIO3HAHUU SIBICHUN TPUPOBI, B GOPMUPOBAHUH MBIIUJICHUS U KYJIBTYPhI JIUYHOCTH,
e€ (yHKIIMOHATHHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHHS MPAKTHUYECKUX 3a]a4 U IKOJIOTHIECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie

1.2

Brnanenue cucteMoit XUMHUYECKHUX 3HAHUM, KOTOPAas BKJIIOYAET: OCHOBOIMOJIAratoIMe MOHATHS (MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIIEHHSI, XUMUUECKasl CBSI3b, MOJIb, MOJISIDHAsI Macca,
MOJISIpHBIA 00BEM, YIIepoaHBIA CcKejleT, (YHKIMOHAJIbHAs TpyINa, paauKan, H30Mepusi, H30Mephl,
TOMOJIOTUYECKUN psifl, TOMOJIOTH, YIVIEBOAOPOIbl, KHCIOPOA- U a30TCOIAEp)KALIUE COEOUHEHMS,
OMOJIOTUYECKN aKTHUBHBIE BEIIECTBA (YTIEBOIbI, XKUPHI, OCITKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEUHEHMSI); TEOPUU U 3aKOHBI (TEOPHsI XUMUYECKOTO CTPOCHUS OPraHUYECKUX
BemiecTB A.M. ByTnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHH, (DAKTOJIOTUUECKUE CBEICHUS
O CBOMCTBaX, COCTaBe, MOJY4YEHUH U OE30IAaCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKHX H
OpPraHUYeCKUX BEUIECTB B OBITY M MPAKTUYECKOMN JIEATEILHOCTH YEIOBEKa

1.3

ChopMHUpPOBAaHHOCT, YMEHUW BBIABJSITH XapaKTEPHbIE TMPU3HAKKA TIOHATHUN, YCTAHABIMBATh WX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME TMOHATHS TMPU ONHUCAHUU COCTAaBa, CTPOEHUA U
MPEBPAIICHUN OPraHMYECKUX COETUHEHHI

1.4

c(hOpMUPOBAHHOCTh YMEHHIA HCIIOIH30BATh XUMUYECKYIO CHUMBOJIMKY ISl COCTABIICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaEHHON) (POPMYTT OpraHMYECKHUX BEIIECTB H YPABHEHUN XUMHUYECKHIX
peaKuuid, U3roTaBIMBATH MOJEIN MOJIEKYJI OPTraHUYECKUX BEIIECTB [l MILTIOCTPALMU UX XUMHUUYECKOTO U




MIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMupoBaHHOCTh YMEHUHN YCTaHABIMBATh NMPUHAIJIEKHOCTh M3YYEHHBIX OPraHMYECKUX BEIIECTB I10
UX COCTaBy M CTPOCHMIO K ONPEEIEHHOMY Kiaccy (TpyIe) COEQUHEHUH (YyII€BOMOPOABI, KUCIOPOI U
a30TCO/EpIKaIlle COCIMHEHMs, BBICOKOMOJIEKYJIIDHbIE COCIUHEHHUs), JaBaTb UM HA3BaHUS 110
cucremarnueckoil Homenkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHS ONPEACIATh BHIbI XUMHUYCCKOW CBSI3M B OPraHUYECKHUX COCIMHEHHSIX
(omuHApHBIC U KPATHEIE)

1.6

ChopMupoBaHHOCTh YMEHHUSI NPUMEHSTDH: MOJOKEHHUS TEOPHHM CTPOCHHUS OpPraHUYecKuX BemiectB A.M.
BytnepoBa s 0OBSCHEHHMS 3aBUCHMOCTH CBOWCTB BELIECTB OT HX COCTaBa W CTPOCHMS; 3aKOH
COXpaHEHUs1 MAaCChl BEIIECTB

Yranesomopoasl.  Kucnmopojcomepikamue W a30TCOJEpiKallMe  OPraHWYECKHUE  COCIUHEHUS.
BBICOKOMOJIEKYJISIPHBIE COSTUHCHHS

2.1

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ NPUBOAUTL TPUBHUAJIIBHBIC HA3BAHUA OTACIIBHBIX OPraHMYCCKUX BCUICCTB
(3TUJICH, TPOMWICH, AaleTHJICH, STWICHIVIUKOIb, TIHIEpPUH, (eHos, (OopManbIeru, areTaabIeTu,
MypaBbHHAs KHUCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIIOTA, CTEapUHOBas KHCIOTa, TIJIIOKO3a,
bpyKTO3a, KpaxMal, HeJUIk0I103a, TTHIIHH)

2.2

CdopmMupoBaHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMUYECKUE CBOMCTBA
TUMIUYHBIX TPEJICTAaBUTENCH pA3IMYHBIX KJIACCOB OpraHMYecKUX BellecTB (MeTaH, JTaH, ATHIIEH,
MPOMUICH, aneTuieH, OyTtanueH-1,3, metunOyranueH-1,3, GeH307, METaHON, ATAHON], STHJICHTJIUKOJb,
TIIMIEpUH, (PeHou, aleTanbIeru, MypaBbUHas M YKCYCHas KHCIIOTBI, TJIIOKO3a, Kpaxmal, HEeJUTI0J03a,
aAMUHOYKCYCHasl KUCJIOTa)

23

ChopMHUpOBAaHHOCTE  YMEHHUS  WIIIOCTPUPOBATh  T'CHETUYECKYH0  CBSI3b  MEXKIY  THIIHYHBIMH
MPEACTABUTENSIMA  PA3JIMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT

24

CdopMUpoBaHHOCTH YMEHUS XapaKTePU30BaTh UCTOYHHUKHU YTIEBOJOPOJHOTO CHIPhs (HE(DTh, IPUPOIHBIMA
ras, yrojib), CHocoObl MX NMepepaboTKU U MPAKTUYECKOE IPUMEHEHHE MTPOYKTOB MepepadoTKu




XUMHS U KU3Hb. PacyéThl

3.1

C(bOpMHpOBaHHOCTL yMCHHfI BJIaJIeTh CHUCTEMOM 3HaHUM 00 OCHOBHBIX MCTOJaX HAYYHOT'O IMO3HAHUH,
HCIOJIB3YCMbBIX B XUMHU IIPU HU3YUYCHUU BCHICCTB U XUMHYCCKUX SIBIICHUI (HaGHIOI[eHI/IC, HU3MCPCHUC,
9KCIICPUMCHT, MOI[CJIHpOBaHI/Ie), HCIIOJIb30BAaTh CUCTCMHBIC XUMHWYCCKUC 3HAHUS AJId NPUHATUA pCI_I_IeHI/Iﬁ
B KOHKPCTHBIX JKXU3HCHHBIX CUTYAllUAX, CBA3AHHBIX C BEIICCTBAMU U UX MPUMCHCHUCM

3.2

ChopMHUpOBaHHOCTH YMEHHI COOJIIOIATH MTpaBUIa MOJIb30BaHUS XUMUYECKOMN MOCYA0N U J1TaOOpaTOPHBIM
o0opyZ0BaHHEM, a TaKKe MpaBHJia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKLHUSMHU IO
BBITNIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKHX OIBITOB

33

ChopMupoBaHHOCTh yYMEHUIl IUIAHUPOBATh M BBIMOJHATH XUMHUYECKHH AKCIEPUMEHT (IIPEeBpaILCHHs
OpraHUYECKUX BEILECTB IPU HATPEBAHUH, IOJTYYEHUE DTUJICHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBCHHBIC
peaKIMy OpraHUYecKHX BELIECTB, JeHaTypalus OelKOB NpPH HAarpeBaHUU, IIBETHBIC pEakIuH OEJIKOB) B
COOTBETCTBUH C INpaBWJIAMH TEXHUKU O€30MAaCHOCTU NMpH OOpAILEHUH C BEIIECTBAMH U J1aOOpaTOPHBIM
000pyIOBaHUEM; TIPEICTABIATh PE3yJIbTaThl XUMHUYECKOTO AKCIEPUMEHTa B (popMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX Peakuuil 1 GopMyIupoBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB

34

CdopmupoBaHHOCTh YMEHUI MPOBOAMTH BBIYUCICHHUS 1O XUMHUYECKUM YpaBHEHHsIM (Macchl, o0bEMa,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WJIU MPOJYKTa PEaKLUU MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB MU MPOJAYKTOB PEAKIINN)

3.5

ChopMupoBaHHOCTh YMEHHI KPUTHUECKH aHATU3UPOBATh XUMHUECKYIO MH(OPMAIHIO, MOIy4aeMylo M3
pa3HBIX HCTOYHUKOB (CcpesicTBa MaccoBoil nHpopmanmu, cetb HTEpHET U IpyTHe)

3.6

CdopmupoBaHHOCTH YMEHUH COOII0OATh MPAaBHIIA SKOJIOTHUECKH 11eJIeCO00pa3HOro MoBeACHHS B ObITY U
TPYJIOBOU NEATEIHHOCTH B LIEISX COXPAHEHHUS CBOETO 3/I0POBBS M OKpYXKAlolled MpHUpPOIHOIM cpenbl,
OCO3HaBaTh OMACHOCTb BO3JICHCTBUS HA KUBBIE OPraHU3MbI ONPEAENEHHBIX OPraHMYECKUX BEIIECTB,
noHnumas cmbica mnokaszatens [1/IK (mpenenbHO MOMyCTUMOIN KOHIIEHTpAlMM), MOSICHATh Ha MpUMepax
CcrocoObl YMEHBIICHHS U MPEIOTBPAILEHUS MX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YeIOBEKa




11 KIIACC

Kona nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl
cpeaHero oouero od0pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUHU

1.1

Brnagenne cucteMoli XMMHUYECKUX 3HAHHUM, KOTOpask BKIIOYACT: OCHOBOIOJIATAIOIINE MOHIATHS (XUMUYECKUN
3JIEMEHT, aToOM, AJICKTPOHHAs 000JI0YKa atoma, S-, p-, d-dJEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYJIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, CTETICHb OKUCJICHUS, XUMUYECKasi CBS3b, MOJIb, MOJIIpHAsT Macca,
MOJIApDHBIA ~ O00BEM, KpUCTAIIMYECKAss pPEmIETKa, TUIBI XUMHYECKMX peakiuid  (OKHCIUTEIILHO-
BOCCTAaHOBUTENIbHBIC, DK30- W JHAOTEPMHUYECKHUE, PEAKIIMd HOHHOTO OOMEHa), pacTBOpP, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECCKAS JTUCCOIHAIINS, OKHUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM
peakiuy, XUMHUYECKOE PABHOBECHE); TCOPHUH W 3aKOHBI (TCOPHUS DJICKTPOIUTHYECKON TUCCOIMAINH,
[Tepuomnueckuii 3axkon [[.JM1. MenpeneeBa, 3aKOH COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIHMYCCKHMA
SI3BIK XUMHH, (DAKTOJIOTUIECKUE CBEACHHS O CBOMCTBAX, COCTaBE, MOJYyUYEHUU U OE30TTaCHOM HCITOJIb30BAHUH
BOKHEHIIINX HEOPTAHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOM IeATEITHHOCTH YeI0BEeKa

1.2

ChopMupoBaHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE MPU3HAKA M B3aMMOCBS3b H3YUYCHHBIX MOHSATHIH,
IIPUMEHSATH COOTBETCTBYIOLIUE MOHATHUS IIPU ONHUCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX BELIECTB U
UX IIPEBPALLCHNI; BBIABIATH B3AUMOCBS3b XUMUYECKUX 3HAHUN C NMMOHATUSAMHU U IIPEACTABICHUAMU IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnagenve OCHOBHBIMH METO/IaMH HAY4YHOTO IMMO3HAHUS BEIIECTB M XMMUYECKUX fBIICHUH (HaOioneHue,
U3MepeHHe, SKCIIEPUMEHT, MOJICJIUPOBAHHE)

1.4

ChopMupoBaHHOCTh YMEHHH ONpEIENsATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XMMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX pPa3JIMYHOIO COCTaBa, BHMJ XMMMUYECKOH CBs3U (KOBAJIEHTHAs, MOHHAs, METaJuIM4yecKas,
BOJOPOJHAsl) B COEAMHEHUAX, THUI KPUCTAJUIMYECKOM pEIETKH KOHKPETHOro BellecTBa (aToMHas,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMUECKast)

1.5

CdopMHUpoBaHHOCTh YMEHHIl OINpeAeNsiTh XapakTep Cpeabl B BOJHBIX pacTBOpaX HEOPTraHUYECKHX




COeIUHEHUN

1.6

C(bOpMHpOBaHHOCTB YMCHUA KHaCCI/I(I)I/ILII/IpOBaTB XUMHYCCKUC PCAKIIUU 10 PA3JIMIHBIM IIPU3HAKAM (‘-II/ICJ'Iy
U COCTaBy pcarupyromux BCHICCTB, TCIJIOBOMY 3(p(I)CKTy pcakuuu, U3MCHCHULIO CTEIICHEW OKHCIICHMS
9JICMCHTOB, O6paTI/IMOCTI/I pCaKknuu, y4aCTuro KaTaJm3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHHM COCTABIIATH YPABHEHUS PEaKLUi Pa3IMYHbIX TUIIOB, IOJHBIE U COKPAIIEHHBIE
ypaBHEHHUS peakil HOHHOr0 OOMEHa, YYUTBIBAsI YCIOBUS, IPU KOTOPBIX 3TU PEAKIIMH UIYT O KOHIA

1.8

CdopMupoBaHHOCTh YMEHUH MPOBOAMUTH PEAKIIUHU, MOATBEPKAAIONINE KAUECTBEHHBIA COCTAB PAa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX pacTBOpPaxX
HEOPraHWYECKUX BELIECTB

1.9

CdopMHpOBaHHOCTh YMEHUH pacCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIui
MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca ATHX PEeaKIHii

1.10

CdopMUpOBAaHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIMH OT Pa3TMYHBIX
¢daxTopoB

CdopmMupoBaHHOCTH YMEHUI OOBACHATH XapaKTep CMELICHUS] XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (nmpunamun Jle [larense)

O6ma;1 1 HCOPraHU4YCCKasd XUMUS

CdopmupoBaHHOCTh yMeHUH packpbiBaTh cMbicn [lepuonmyeckoro 3akona JI.MI. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATHU3UPYIOLIYI0, OObSICHUTEIbHYIO U TPOTHOCTUYECKYIO (PYyHKIIUU

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEPH30BATh JIEKTPOHHOE CTPOSHHE aTOMOB XMMHUYECKUX DJIEMEHTOB 1—
4 nepuonoB Ilepuognueckoit cuctembl xumuueckux snemeHToB .M. MenneneeBa, UCHIONB3Ys MOHATUS
«S-, p-, d-DIIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUs
CBOMCTB XMMHMYECKUX AIEMEHTOB M MX COCIMHEHHH MO nepuojaM W rpynnam llepuogmdeckon cucremsl
xumuueckux anementoB J[.1. Meneneena
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ChopMupoBaHHOCTb ~ yMEHHUH  XapakTepu3oBaTh (ONHMCHIBaTb) OOIIME XMMHUYECKHE  CBOMCTBaA
HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KIJIACCOB, MOATBEP)KIAaTh CYLIECTBOBAaHME I'€HETHUYECKOW CBS3U
MEXX]Iy HEOPraHMYECKUMH BEIIECTBAMH C TOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIMi
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CdopmMHupoBaHHOCTh YMEHHUH YCTaHABIMBATH MIPUHA/IIEKHOCTh HEOPTaHUUYECKUX BELIECTB 110 UX COCTaBY K
onpeaenéHHOMY Kiaccy (TpyIIe) COeTuHEHHH (IIPOCThIe BEIECTBA — METaUIbl U HEMETAJJIbl, OKCHUJBbI,
OCHOBaHU$, KUCJIOThI, aM(pOTEpHbIE THJIPOKCHIbI, COJIN)

2.5

ChopMupoBaHHOCTh YMEHUH HCHOIB30BATH XUMHUUECKYIO CUMBOJIUKY ISl COCTaBICHHS (OPMYJI BELIECTB
U ypaBHEHMH XHMHMYECKMX peakiuid, cucrematnueckyro HomeHknarypy (IUPAC) u TpuBumanbHble
Ha3BaHMUs OT/EIbHBIX HEOPraHMYECKMX BEIIECTB (yrapHbli ra3, yrJeKHCIbId Ta3, aMMMaK, TaméHas
U3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAs COJIA, MUPUT U JAPYTHUE)

2.6

ChopMHUpPOBAaHHOCT, yMEHUH  XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XWMHYECKHE  CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPKIATh CYNICCTBOBAHHE T€HETHUYECKOW CBSI3U
MEXXTy HEOPraHMYECKUMH BEIIECTBAMU C TTOMOIIBIO0 YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUAX PEAKIIHIA

2.7

ChopMupoBaHHOCTh YMEHHMH IJIAHUPOBATH U BBINOJHATH XUMHUYECKHH OSKCIEPUMEHT (pasjoxKeHHe
NEPOKCHJIAa BOJIOPOJIA B MIPUCYTCTBUHU KaTalln3aTopa, ONpeAesICHUE CPeIbl paCTBOPOB BEIIECTB C MOMOILBIO
YHHMBEPCAJIBHOTO HMHIUKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOW peakUuH,
peaKIMy MOHHOTO 0OMEHa, KaueCTBEHHbIE PeakIMU Ha CyJb(ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH
aMMOHUSI, pellIeHHe SKCIIEPUMEHTAIBHBIX 337a4 1o TeMaM «MeTtamisy u «HeMeTtanisny) B COOTBETCTBUH C
NpaBUIaMU TEXHUKH O€30MaCHOCTH NMpH OOpalleHHH C BEIeCTBAMU U JTAOOpaTOPHBIM 00O0PYAOBAaHHEM;
NPEICTaBIATh PE3yJIbTaThl XMMUYECKOTO HSKCIEpUMEHTa B (JOpME 3alHMCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

ChopMHUpOBAaHHOCTh YMEHUN COOMIOAATh MpaBUiIa MOJIH30BAHUS XMMHYECKOW MOCYI0M M J1a0OpaTOPHBIM
o0opysOBaHHEM, a TaKXKe MpaBuia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKLIHSIMH I10
BBITNIOJTHEHHIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB

2.9

ChopMHUpOBAaHHOCTE yYMEHHI  XapaKTepU30BaTh XHUMHUYECKUE TMPOIECCHI, JISKAINUE B  OCHOBE
MPOMBINIICHHOTO MOJIYYCHUS CEPHOM KUCIIOTHI, aMMHUAKa, a Takke chopMHPOBAHHOCTH MPEACTABICHUHI 00
00IIMX HAYYHBIX MPUHIIUIIAX U YKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTH MPEACTABICHUI 0 XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUDA,




pOJIM XMMMU B NO3HAHUU SIBJICHUM NMPUpPOAbI, B (OPMUPOBAHUU MBIIIJICHUS U KYJIbTYphl JTUYHOCTH, €€
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOJMMOM IJsl pelieHHs] NMPAaKTUYECKUX 3aJad M 3KOJOTHYECKH

000CHOBAaHHOT'O OTHOUIICHUSI K CBOEMY 37I0pPOBBIO U MPUPOIHOM cpesie

3.2

ChopMupoBaHHOCTh YMEHUH KPUTUYECKM aHAJIM3UPOBATh XMMHUUYECKYIO0 MH(OpMAIHIO, MMOJy4yaeMylo U3
pa3HbIX UICTOYHHUKOB (CpPEICTBA MACCOBOM KOMMYHHMKAIMH, CETh IHTEpHET U npyrue)

33

ChopMHUpOBaHHOCTh YMEHUH COOJIOIaTh MPaBUIa YKOJOTUYECKH 11€71eCO00Pa3HOTO MOBEICHUS B OBITY U
TPYIOBOM AESATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOIIEH TPUPOIHON Cpebl
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Oco3HaBaTh OMACHOCTb BO3ACHCTBHS Ha >KMBBIE OPraHU3MBbl ONPEAEIEHHBIX BEIIECTB, ITOHUMAs CMBICI
nokazarenst I1JIK, mosicHATh Ha mpumepax CIOCOOBI YMEHBUICHHS M TPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa

3.5

CdopMHpOBaHHOCTh YMEHHI TNPOBOJUTH BBIYUCICHHS C HUCIOJIB30BAaHUEM TIOHATHS «MaccoBas OIS
BEIIECTBA B PacTBOPE», OObEMHBIX OTHOLIECHHUH ra30B MPH XUMUYECKUX PEaKIUAX, MACcChl BEIECTBA WU
00BbEMa ra30oB MO M3BECTHOMY KOJIHMUYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 yYaCTBYIOUIMX B
peakuu BEIIEeCTB, TeIIoBoro 3ddexTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEIECTB,
MPEBpaIICHHs] U COXPAHEHUSI SHEPTUU




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

TeopeTnueckne OCHOBbI OPraHN4eCKON XUMHUU

1.1

[IpenMeT opraHUYEeCKON XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B MOJIYYEHUH HOBBIX BELIECTB U MATEPHAIOB.
Teopust ctpoeHust opraHudeckux coequuenuid A.M. byTiepoBa, €€ OCHOBHbBIE MTOJIOKEHUS

1.2

CprKTypHHe (bOpMyJ'IbI OpraHn4Y€CKHUX BCIICCTB. FOMOJ’IOFI/IH, HU30MCpu-. XuUMHYECKasi CBSI3b B OpPraHu4YCCKux
COCAMHCHUAX — OAUHAPHBIC N KPATHLIC CBA3HU. Hpe)lCTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaL[I/II/I OpraHM4YCCKHX BCIICCTB

1.3

Homenkiatypa opraHu4ecKux COeAMHEHUN (CHCTeMaTUyecKasl) 1 TPUBUAJIbHBIC HAa3BaHUs BAXHEHIIINX MPEICTaBUTENICH
KJIACCOB OPraHMYECKUX BEILIECTB

YrieBonopobl

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHH psif. MeTaH U 3TaH — MPOCTEHIIINE MPEICTABUTEIN ATKAHOB: (Pr3nyeckue
1 XUMUYECKHE CBOMCTBA (PEaKIIMU 3aMEIICHHS M TOPEHHS ), HAXO0XK/ICHUE B MPUPO/IC, TOJYICHUE U PUMECHECHHE

2.2

AnKeHbI: cocTaB M CTPOCHUC, TOMOJIOTHYECKHI pAan. OTUjIEH U IPOMUJICH — HpOCTef/'IIHHe MNPEACTABUTCIIN AJIKCHOB:
(I)I/I3I/IIIGCKI/IC U XUMHYECKHE CBOMCTBa (peaKLlI/II/I THAPHUPOBAHUSA, TAJIOICHUPOBAHHUA, TUApATAlU, OKHCIICHUA U
HOJII/IMepI/I3aLII/II/I), IMOJIYYCHHUC U ITPUMCHCHUC

2.3

Ankamuensl: OyrtaaueH-1,3 u MetwnOyragueHn-1,3: cTpoeHue, BaKHEHIIMEe XMMHYECKHE CBOWMCTBA (peakuus
nosuMepusanun). [lomyuyeHne CHHTETHYECKOTo KaydyKa U Pe3UHbI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, FTOMOJIOTHYECKUH psid. AIETUICH — NPOCTEHIINN NPEeACTaBUTEh AJIKUHOB:
COCTaB, CTpPOCHHE, (PU3MUYECKHE W XUMHUYECKHE CBOMCTBa (peakiMM T'MAPUPOBAHU, T'aJOT€HUPOBAHUS, T'MIpATaIUH,
TOpEHMS), IOJyUYEHUE U IPUMEHEHHE




2.5

Apensl. benzon: coctaB, cTpoeHue, GU3NYECKUE U XUMUYECKHE CBOMCTBA (peaklUUy TaJJOTeHUPOBAHUS U HUTPOBAHMUS),
nojlyueHue M mnpumeHeHue. Tomyon: cocTtaB, cTpoeHHe, (uU3MUecKHMe W XMMHUYECKHE CBOWMCTBAa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOTy4YeHHE M TpuUMeHeHue. TOKCHMYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKIY
YTJII€BOIOPOAAMH, TPUHAISKAIMMHU K Pa3INYHbIM KJlaccaM

2.6

[TpupoaHble HCTOYHHUKH YTiieBoopooB. [Tpupoauslii ra3 u nomnyTHele HedTsHbIE ra3bl. HedTh u €€ mpoucxoxaeHue.
CrnocoObl  mepepa®oTkM He(TH: TMEPEeroHka, KPEeKUHI (TepMUYECKUH, KaTaluTU4yeckuil), mnuponus. IIpomykTs
nepepaboTKU HePTH, X MPUMEHEHHUE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIHN yronb U NpoayKTHI €ro nepepaboTKu

Kucnopoacoaepxariye opraHuueckue CoeIMHEHUs

3.1

[TpenenpHble OJHOATOMHBIE CHUPTHI. METaHOI U TAHOJI: CTPOCHUE, (PU3MUECKUE U XMMHYECKHE CBOMCTBA (peakiuu
AKTUBHBIMM METAJUIAMM, TaJIOT€HOBOJOPOAAMM, TOpPEHHUE), MPUMEHEHHE. BOAOpoaHBIE CBSI3M MEXIYy MOJEKYyJIaMu
cnupToB. JlelicTBUe MeTaHOIa U 3TaHOJIa HA OPraHU3M 4esloBeKa. MHOr0aTOMHbBIE CIIMPTHL. DTUIIEHTIIUKOJIb U TJIMLEPUH:
CTpoeHHue, (PU3NYEeCKre U XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIETOYHBIMU METAJUIaMH, KadyeCTBEHHAs PeaKLus
Ha MHOI'0ATOMHBIE CIIUPTHI). JlelicTBHE Ha OpraHu3M 4esoBeka. IIpuMeHeHne ruieprta 1 3TUIEHIIIMKOIIS

3.2

deHom: cTpoeHUe MOJIEKYJIbI, (U3NUECKHUE U XUMHYEeCKHe cBoiicTBa. TokcnuHoCTh enouna. [Ipumenenue penona

33

Anpaeruapl U KeTOHBL. DOpMaNbIErHll, aleTalbIeTu: CTpOeHHE, (PU3MYEeCKHe M XUMHUYECKHE CBOWCTBA (pEaKIuu
OKHCJICHUSI U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIMH), IOJTYyUYCHHUE U IPUMEHEHUE
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OnHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOTHL.. MypaBbuHAsi U YKCyCHasi KHUCJOTBHI: CTpOe€HHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOIIMe s Kjacca KHCIOT, peakiusi »TepuduKanuu), IoJydyeHUe U MpUMEHEHHE.
CreapuHOBas U OJEMHOBAs KUCJIOTHI KaK MPEACTABUTENTH BBICHIMX KapOOHOBBIX KHCIOT. Mblia KaK COJHM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIEE IeHCTBHE

3.5

Crnoxnble 3pUpHl Kak MPOU3BOJHBIE KApOOHOBBIX KHCHOT. ['maponus cioxHbeix 3¢upoB. Xupel. ['maponus Kupos.
IIpumeHeHune xupoB. bruosorndeckas posb KUPOB

3.6

VYTrneBoabl: coCTaB, KiacCU(pUKalUs YIJIeBOJAOB (MOHO-, IU- U TOJMcaxapuabl). [ ToKo3a — mpocTelmnii MOHOCaxXapH/I:
OCOOCHHOCTH CTPOEHHS MOJIEKYJbI, (PM3MUECKUE U XUMHUYECKHe CBOMCTBa (B3ammojeiicTBue ¢ ruapokcunom meau(ll),
OKHCJICHHE aMMHUAYHbIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHue, OpokeHue TII0KO03bl), HAX0XKACHHUE B IPUPOJIE,
npuMeHeHue, oOuonoruueckas poib. Dorocunre’. Dpykroza Kak H30Mep TIUIIOKO3bl. Kpaxmanm M Ie/rono3a Kak




npupoiHble nonuMepsl. CTpoeHre Kpaxmaia U 1esutono3bl. dusnuecknue 1 XUMHYECKHUEe CBOMCTBA KpaxMaina (THAPOIIU3,
KayeCTBEHHAs peaklys ¢ HOJIOM)

A3oTcoaepkaiiie OpraHnIecKue COeTMHEHUS

4.1

AMUHOKHUCIIOTH Kak aM(oTepHble opraHruyeckue coequHeHus. Pu3ndyeckue U XUMUYECKUue CBOMCTBA aMMHOKUCIIOT (Ha
npuMepe riauiuHa). buonornyeckoe 3HaueHue aMMHOKUCIIOT. [lenTu bl

4.2

benku kak nmpupoaHbIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuyHas, BTOpUYHAS M TPETHUYHAs CTPYKTypa OEJKOB.
XUMHUYECKHE CBOMCTBA OEITKOB: THAPOIIN3, ICHATYpaIHsl, KAYeCTBEHHbIC PEeaKIIui Ha OEIKU

BBICOKOMOJIEKYIIIPHBIE COCITUHEHHUS

5.1

OcCHOBHbBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTEIEHb
[IOJIMMEPU3ALNH, CPEIHss MoJIeKyJsipHas Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHMH —
ITOJIMMEPHU3ALUs U ITOJIMKOH ICHCALVS

5.2

:‘)KCHepI/IMeHTaHBHHe MCTOJbI M3YUCHHA BCIICCTB U HUX npeBpameHI/Iﬁ: O3HAaKOMJICHUC C 06p33HaMI/I MNPpUPOIHBIX U
HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC, KaAYYYKOB. HonyquHe CUHTCTUYCCKOI'O KaydyyKa U pC3HHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

TeopeTnyeckrue OCHOBbI XUMUU

1.1

Xumuueckuil sneMent. Atom. Sapo aroma, u30TOmNBl. DJIEKTPOHHAS 000J0YKa. DHEPreTUUYeCKue ypOBHHU, OTYPOBHHU.
ATOMHBIEC OpOUTANH, S-, P-, d-31eMeHTBl. OCOOEHHOCTH pacTpeieeHUs HIEKTPOHOB M0 OPOUTAIISIM B aTOMAX 3JIEMEHTOB
NEePBBIX YETHIPEX MEPHOO0B. DIEKTPOHHAsI KOH(PUTYpAIUs aTOMOB

1.2

[Tepuonnueckuit 3axkoH u [lepronuueckas cucrema xumudeckux snemMeHToB [[.M. MenneneeBa. CBs3b NEpUOIUIECKOTO
3akoHa u llepmoandeckoi cucrtembl XxuMuueckux siaeMmeHToB .M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpHEH CTPOCHMUS
aTOMOB. 3aKOHOMEPHOCTH HM3MCHCHHs CBOMCTB XMMHYECKHUX JJIEMEHTOB M O0Opa3yeMbIX MMM TMPOCTBIX U CIOXKHBIX




BCIICCTB I10 I'pyIIiaM M nNepruoaam. 3HaueHue MNEPpUOANYCCKOro 3aKOHAa B pa3BUTHHU HAYKHU

CTpOCHI/IC BellleCTBa. XUMHYECKasl CBA3b. BUIBI XUMHUYECKON CBS3H (KOBaJ'ICHTHa}I HCMOJIsIpHAd W MOJIApHAsA, MOHHAA,

1.3 MeTamndeckasi). IoHbI: KAaTHOHBI M aHHOHBL. MeXaHu3Mbl 00pa30BaHUs KOBAJIEHTHOW XUMUYECKON CBSI3U (OOMEHHBIN U
JIOHOPHO-aKIEeNTOpHBIN). BogopoaHas cBsi3b
1.4 BanentHocTh. DnekTpooTpuniatenbHOCTh. CTENEHb OKUCIIEHUS
BemectBa MOJEKYJIIpHOIO M HEMOJIEKYJISPHOIO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA. [HIIBI
1.5 KPUCTAIUIMYECKUX pEMIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT TUIA KpUCTAIM4ecKod pem€rku. IlonsaTtue o
JMCIEPCHBIX cucTeMax. MICTHHHBIE U KOJJIOMIHBIE pacTBOpBl. MaccoBas 10715 BEIIECTBA B PACTBOPE
1.6 Knaccudukanus Heopranndecknx coeinHeHnii. HoMeHkatypa HeOpraHn4eckux BEIeCTB
17 Xumnueckas peakuus. Kiaccudukanus XMMHUYECKMX peakuuil B HEOPraHWYECKOH M OpraHMYecKOW XHMHUHU. 3aKOH
' COXPAHEHHUs MAcChl BELIECTB, 3aKOH COXPAHEHMsI U TPEBPALLIEHUS SHEPTUN IPU XMMHUYECKHUX PEaKIMIX
1.8 CKOpOCTh peakiuy, e€ 3aBUCUMOCTh OT Pa3InIHBIX (PAaKTOPOB
19 OOpatumble peaknuu. XuMudeckoe paBHoBecue. (DakTopbl, BIMAIOIIME HA COCTOSHUE XHMUYECKOTO PaBHOBECHS.
' [Ipunnun Jle [larense
110 DnexTponuTtnueckas auccouuanus. CuibHble U cladble 31eKTponuThl. Cpena BOIHBIX PAaCTBOPOB BELIECTB: KHCTas,
) HelTpanpHasi, nenoyHas. Peakiuy noHHOTo oOMeHa
1.11 OKHMCIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKLIUU
2 Heoprannueckas xumus
Hemerannel. Ilonoxenne nHemertaiwioB B Ilepuomnueckod cucreme xumudeckux siiemeHToB .M. MenneneeBa u
2.1 0COOEHHOCTH CTPOEHHUS aTOMOB. DHU3UUECKE CBONCTBA HEMETAUIOB. AJIJIOTPOIHS HEMETAIJIOB (Ha MpUMeEpe KUCI0poaa,
cepsl, hochopa u yriepoaa)
XUMHUYECKUE CBOMCTBA BaXXHEWIIMX HEMETAJIOB (TaJOreHoB, cepbl, a3oTa, (ocdopa, yriepoaa M KpeMHHUS) U UX
2.2 COCIMHEHNIN (OKCHAOB, KHUCIOPOJCOJEPKAIINX KHUCIOT, BOJOPOAHBIX coenuHeHMi). [lpuMeHeHHne BaKHEWUIINX
HEMETAJUIOB U UX COEIMHEHUN
2.3 Mertannsl. [lonoxenune meramioB B [lepuonnyeckoii cucreme xumuueckux nemeHToB .M. Menneneera. OcobeHHOCTH




CTPOEHHS AIEKTPOHHBIX 000JI04eK aToMOB MeTajuioB. OOmiue ¢usznyeckue cBoiicTBa MeTamioB. CIiaBbl METaJJIOB.
DNEKTPOXUMHUYECKHUN Psiji HAIPSDKEHUH METaJIJIOB

XVMUYECKUE CBOWCTBA BaXXHEHUIIMX METAIOB (HATPH, Kalui, KaJblUW, MarHui, allOMUHUN, IIUHK, XPOM, JKeJe30,

24 N
Mezb) U uX coennHeHuil. O0Ime crnocoObl MoyueHus: MeTauioB. [[prMeHeHrne METaIIJIOB B OBITY M TEXHHUKE
2.5 I'eneTnueckas CBsI3b HEOPraHUYECKHUX BEILLECTB, MPUHAICKALIIUX K PA3TMUYHBIM KlaccaM
3 XuMus 1 )KU3HDb
31 Ponp xumum B OOECmeYEeHUH HKOJOTHYECKON, YHEPreTHUYECKOM M THINEBOW OE30MacHOCTH, PAa3BUTHU MEIUITUHBI.
' [TonsiTHE O HAYYHBIX METO/AaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKIIHIA
[IpencraBneHuss 00 OOMMUX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOJTYYSHUS BaXKHEUITNX BellecTB. YeoBeK B MUpe
3.2 BEILIECTB M MATEpPUAJIOB: BaKHEHIIME CTPOUTEIBHBIE MAaTEepUajbl, KOHCTPYKIIMOHHBIC MaTepHalibl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTepUaIIbI IS JICKTPOHUKH, HAHOMATEPHAIIbI, OPTAHMYECKHUE U MUHEPAIbHBIE YIO0OPCHHUS
13 XuMHS W 3I0pOBbE YEJIOBEKA: TMpaBHWJIa MCIOJb30BaHUS JIGKAPCTBEHHBIX MpENapaToB, IpaBuia OE30MacHOTro

HCIIOJIb30BAHUA ITPCIIaApaTOB OBITOBOM XMMHHU B HOBCGI[HCBHOﬁ KHN3HU




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA
l'abpuensin O. C., OctpoymoB U. I'., Cnagkos C. A. «Xumus. 10 u 11 xnacc. bazoBbrit

YPOBEHbBY.

METOAUYECKHUE MATEPHUAJIBI J1JI YYUTEJISA

COopHUKH KOHTPOJIbHO-U3MepuTenbHbiX MatepuanoB (KMUM) ans 10—11 kmaccos:
TEMAaTUYECKHE TECThI, KOHTPOJIbHBIE Pa0OTHI, 3aJaHHs C Pa3BEPHYTHIM OTBETOM, BAPHAHTHI
JUTSE IPOMEKYTOYHOU aTTEeCTAIHH.

[TocoOust IO OpraHu3ai XUMUYECKOTO SKCIIEPUMEHTA: WHCTPYKIIMY U TEXHUKA
0e30macHOCTH 117151 1Tab0paTOPHBIX U MPAKTUYECKUX PAOOT, M1a0I0HBI OTUETOB, KPUTEPUH
OILICHUBAHMSI.

Matepuaibl o popMUpoBaHUIO (PYHKITMOHATBHONW IPAMOTHOCTH: KEHCHI C OBITOBBIMH,
9KOJIOTUIECKUMU H TTPOU3BOICTBEHHBIMH KOHTEKCTaMH (Ka4yeCTBO BOJbI, YAOOPEHHS,
TOTUTMBO, MaTepHaJbl), 3aJJaHUs Ha aHATU3 TPAPUKOB U TAOJIHI, UHTEPIPETAIHIO

OKCIICPUMCHTAJIBHBIX JaHHBIX.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

«Poccwuiickas snexkrponnas mkonay (POILI, resh.edu.ru) — BuaeOypoKu, KOHCIEKTHI U
3a/laHus IO TeMaM OPTaHUYeCcKOi U O0IIeH XUMUH.

bu6nuoreka nudposoro odpazosarensHoro koureHTa (LHOK) B ®I'MC «Mos mikomna»

Pecypcsl mi1st oTpaboTku HaBbIKOB U KOHTpOItst: [Topran ®UIIN (fipi.ru) — OTKpHITHII OaHK
3aJJaHHi, IEMOBEPCHH, CTIeNU(DUKAIIH U KOTU(PUKATOPHI.

Ob6pazoBarenbHble IaTGOPMBbI ¢ TpeHaxEpamu («Yuu.py», «SAKmnaccy) — UHTEepaKTUBHBIE
3aJaHKus Ha HOMEHKJIATYpPY, COCTaBJICHUE YPaBHEHUH, pacu€Thl 0 popmyIiam,
KJIacCU(UKAITUIO BEIIECTB






