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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHUHU Ha YpOBHE CpeIHEro oO0Iiero odpas3oBaHus pa3zpaboTaHa
HA OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNIbHOIM
porpaMMBbI cpeiHero olero oopasoBanus, npeactaBieHHbx B @PI'OC COO, ¢ yuetom
Konnenmuu mnpenogaBanusi y4deOHOTo mpeamera «XuMHs» B 00pa30BaTeIbHBIX
opranm3anusx Poccuiickoit ®denepaiuu, pealn3ylOnMX OCHOBHBIE 00pa3oBaTENbHBIC
MPOrpaMMbl, U OCHOBHBIX TOJIOKEHUH (enepanbHoil pabodell mporpaMMbl BOCITUTAHUS.

OcHOBY MOJIX0JI0B K pa3pabOTKe MPOrpaMMBbl 10 XMMHH, K OMPEACICHUIO 00IIei
CTpaTernu OOy4YeHMs, BOCIUTAHHUS W PA3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4EOHOTO
npeameta «Xwmmus» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHuenrtyanbHble mnonoxeHus PIOC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, pPe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUM € JAHHBIMHU MOJIOKEHUSIMM IporpaMMa mo XuMuu (0a30BbIi
YPOBEHB) Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUS:

yCTaHaBJIMBaeT 00s3aTeibHOE (MHBAPUAHTHOE) TMPEAMETHOE  COJIepKaHMUeE,
OTIpE/IETISICT KOJNYECTBCHHBIEC  KAYeCTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaXKIOM dTare
M3YYCHHUS TPEAMETa, MPeIyCMaTPpUBACT MPHUHIIUIIBI CTPYKTYPUPOBAHUS COACPKAHUA U
pacnpeneneHus ero mno KjiaccaMm, OCHOBHBIM pa3zeliaM U TeMaM Kypca;
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JaeT MPUMEPHOE pachpeiesieHne y4eOHBIX YacOB IO TEMATHYECKUM paseliaM,
PEKOMEHIyeT MPUMEPHYIO MOCIEAOBATEIIbHOCTh H3YUYEHUs OTACNIBbHBIX TEM Kypca C
YU4E€TOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBA3EH, JOTUKH y4eOHOTO Mpoiiecca,
BO3pPACTHBIX 0coOeHHOCTEN oOyyaromuxcs 10 — 11 kiaccos;

AT METOJAMYECKYI0 HWHTEpHpETalMI0 LeJed H3y4YeHHUs MpeaMera Ha YpOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHCTEME cCpeaHero obmiero  oOpa3oBaHus,
COJICPKATEIIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS OCHOBHOM
o0pa3oBaTeNpbHON MporpamMMbl  CpelHero ooOimero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEJAMETHBIX), OCHOBHBIX BHJOB  Yy4e€OHO-IIO3HABATEIHLHON
JESTeNIbHOCTH O0y4alomierocsi MO OCBOGHUIO cojaepxkaHus mpenmera. [lo Bcem
Ha3BaHHBIM TMO3UIUAM B TMporpaMMme MO XHMHH COOJIIOIEHA MPEEMCTBEHHOCTh
¢ denepanbHOI paboyeii mporpaMMoil OCHOBHOTO OOIIIer0 00pa30BaHUs MO0 XUMUK  (JIJIs
8-9 xmaccoB 00pa3oBaTENBHBIX OpraHU3aINNA, 0a30BbIi YPOBEHB).

[IporpammMa 1O XUMHH SIBISE€TCS OPUEHTHUPOM JIJIi COCTaBIIEHUA pPaboYmX
MporpamMM, aBTOPBI KOTOPHIX MOTYT MPEAJOKUTh CBOM MOJXOJl K CTPYKTYPUPOBAHHIO
M TOCIEAOBAaTEILHOCTH H3YyYEHHS Yy4yeOHOro marepuana, a TakKe CBOE BHUJCHUE
OTHOCUTEJILHO BO3MOXKHOCTH BBIOOpa BapHaTUBHON COCTABJISIONIECH COJIEpP KAHUS
npeaMeTa JOMOJIHUTEIBHO K 00s13aTeNIbHON (MHBAPUAHTHOM ) YaCTH €r0 COACPKAHMUS.

XuMHuueckoe o0pa3oBaHHE, MOJy4aeMOE€ BBIMYCKHUKAMH 00I1€00pa3oBaTENbHON
OpraHu3alliy, SBJISIETCS HEOThEMJIEMOM YacThl0 HUX OOPa30BAaHHOCTH U CIIYXKHUT
3aBEPIIAIOIIUM ATAllOM peaiu3allid Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIUX LEJIOCTHON CHUCTeME XMMHUYecKoro oOpazoBaHus. KiroueBbie
IIEHHOCTH KacaloTCs TMO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHUS
U o0mIed KyJbTyphl UEJIOBEKA, a TAKXKE€ IKOJOTMYECKH OOOCHOBAHHOTO OTHOILICHMS
K CBOEMY 3J0pOBBIO M MPUPOAHOM cpene. Peamnsyercss xumuyeckoe oOpa3zoBaHUE
oOydJarommxcsi Ha ypOBHE CpEIHEro oO0Iero ooOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMeTa « XUMUs, COJIEpKaHUE U MOCTPOEHUE KOTOPOTo OMPEICIICHBI B MPOrpamMMe 1Mo
XUMHUHU C y4ETOM CHeIU(UKU HAyKH XUMHUU, €€ 3HAYCHUS B MO3HAHWM TPUPOJBI U B
MaTepuaIbHOM >KU3HU OOIIECTBA, a TAKXKE C YYETOM OOIIMX IeJied U TMPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 00111er0 00pa3oBaHUs B
Poccuiickon denepanmm.

IIpu dopmupoBanum coaepx)aHUus TMpeaMeTa «XHUMHS» YUYTSHBI CIEIYIONTUE
TIOJIOXKEHUS O CTICM(PUKE U 3HAUCHUHA HAYKH XUMUMU.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HaYK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0a3bl MaTepuaibHOW KyJIbTYpPhl, BHOCHUT CBOW BKJIaJg B (HOpMHUpPOBAHUE
pPallMOHAJILHOTO HAy4YHOTO MBIIIJIEHUS, B CO3JIaHHE IIEJIOCTHOTO IMPEeCTaBICHUS 00
OKPY’)KalOIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, KOTOpoe (POopMHUpPYETCs B
XMMUHU Ha OCHOBE MIOHUMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MUPa, OCO3HAHUS
B3aMMOCBSI3M MEXK]Iy CTPOSHUEM BEIECTB, MX CBOWCTBAMHM M BO3MOKHBIMHU 00JIACTAMU
MIPUMEHEHUS.
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CoBpeMeHHas XMMHS Kak HayKa CO3MJaTeibHas, HayKa BBICOKHX TEXHOJIOTHM
HaIpaBJIeHa Ha pelIeHue TI100aJbHbIX TPOOJIeM YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HSKOJOTUYECKON O€30MaCHOCTH U OXPaHbI
310poBbsi. T€CHO B3aUMOAEUCTBYS C IPYTMMHU €CTECTBEHHbIMH HAyKaMH, XMUMHS CTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYJbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEHIHOTO
TpyJa ¥ )KU3HU KaXKAO0TO YJieHa OOIIeCcTBa.

B cootBeTCTBUY C 00IIUMHU LIETSIMU U IPUHIIUIIAME CPETHEr0 O0IIEro oopa3zoBaHus
coaepxkanne npeamera «Xumus» (10 — 11 xmaccel, 0a30BbI ypOBEHb HU3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY O00ydJarouuxcs,
HEOOXOJMMYIO MM JJisi BBIPAOOTKHM MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIEIIHOTO
BKJIIOUEHUSI B )KU3HBb COLIMyMa, MPOAODKEHUS OOpa30BaHUSA B Pa3IMUYHBIX OONACTIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBIsIOIKUMH ITPeAMETa « XUMUS» ABIIIOTCS 0a30BbIe Kypchl — «OpraHnnyeckas
xuMus» U «O0111as U1 HeopraHu4eckasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW 1O HEOPTaHMYECKOU
XUMUU (C BKIIOYEHHEM 3HaHUM W3 OOled XWMHH) M OPraHUYeCcKOW XHUMHH.
®opMHpOBaHUE JTAHHOW CUCTEMBbl 3HAHUM MPU H3YUYEHUU NpeaMeTa 00ecreyrBacT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIINX MOHSITHIH,
3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas
M HEopraHuveckas XUMHUs» CPOpMHUpPOBAHA B NIPOrpaMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOTI'0 MOJX0Ja K U3YYEHHIO y4eOHOro Marepuaia U o0yclOBJI€HAa UCTOPUUECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha OMPEIECICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpraHUYeCKON XMMHH BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHUYECKOW TEOpUU
CTPOEHHUS OpPraHUYECKUX COCIWHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX
Y DJIEKTPOHHBIX IPEICTABIEHUIA O CTPOCHHH BellecTB. CBeZeHusl 00 U3yyaeMbIX B Kypce
BELIECTBaX JalOTCid B Pa3BUTUU — OT YIJIEBOJAOPOAOB JO CJIOKHBIX OHOJIOTHUYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKOd XUMHUU TIOJYYarOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MNEpPBOHAYAIbHBIC
NPEJCTaBICHUS] O XUMHUYECKOW CBS3M, KJIACCU(PUKALMOHHBIX MpPH3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKUU.

B nmpeamere «Xumus» 6a30BOTO YPOBHSI pacCMaTpUBAETCS M3YUYEHHBIN Ha ypPOBHE
OCHOBHOTO 00Iero o0pa3oBaHUs TEOPETHUYECKUH MaTepual U (PakToJOorMdecKue
CBEJICHUSI O BEIIECTBAaX U XMMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas
Y HEOpraHWyecKas XUMUs» O00y4aroUuIMMCcsl MpPeJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHUE TMEPUOJIUYECKOr0 3aKOHAa C OOIIETEOPETUYECKUX M METOHOJOTHUYECKHUX
NO3UIMI, TNyOXe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKUUNH 3TOro 3aKkoHa —
0T 00001IaroIIel 10 0OBSICHSIONMEH 1 TPOTHO3UPYIOIIEH.

Ennnas cucremMa 3HaHWMKW O BaXKHEMIIMX BEIIECTBAX, WX COCTABE, CTPOCHUM,
CBOMCTBax W TMPUMEHEHUH, a TaKXKEe O XUMHUYECKHX pEaKLUUsIX, HMX CYIIHOCTH
¥ 3aKOHOMEPHOCTAX MpOTeKaHus aomnoiHseTrcs B kKypcax 10 u 11 kmaccoB anemeHTamMu
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COJIEpKaHUs, UMEIOIIUMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. JTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMUU C JIPYTUMU HayKaMu, paCKphIBAIOT €€
pOJIb B TO3HABATEILHOW W TMPAKTUYECKOM NI€ATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHHSI K IPOLIECCY TBOpPUECTBA B OOJACTU TEOPUU U MPAKTHUYECKHX
NPWIOKEHUH XUMHUHM, TIOMOTAalOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XHUMHEH, KPUTHYCCKH OCMBICIUBATH
“H(OPMAITUIO U IPUMEHSTH €€ JIJIs TIOTIOTHCHUS 3HAHUH, PEIICHU S MHTSIIEKTYaIbHBIX U
AKCIIEPUMEHTAJILHBIX HCClIeIoBaTeIbCKUX 3aaad. Coaepikanue y4eOHOro mpeamera
«XuMus» JAHHOTO  ypPOBHS  M3YYCHHS OPHEHTHPOBAHO Ha  (POPMUPOBAHUE
y 00ydYarouuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHuA (Guiaocohckux uiei,
TaKMX KaK: MaTepUajJbHOE €IWHCTBO HEOPraHMYECKOTO0 M OPraHUYEeCKOro MHpa,
0OyCIJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHUEM, I103HABAEMOCTb
MIPUPOJIHBIX SIBJICHUW ITyTEM SKCIIEPUMEHTA U PEIICHUS POTUBOPEUUN MEXKIY HOBBIMU
(dakTaMM M TEOPETHYECKUMHU MPEANOCHUIKAMH, OCO3HAHUE POJM XMMHUU B PEUICHUU
HKOJIOTMUYECKUX TMPOOJeM, a Takke MpoOjeM cOepeKeHUs SHEPreTUYECKUX PECYPCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTE€pUaJIOB.

B nuiane penreHus 3aady BOCHUTAaHUS, Pa3BUTHS U COLMATIM3ALUU O0YYarOIUXCS
MPUHATBIE TPOTPAMMON 10 XUMHH MOAXO/IbI K ONPEIETICHUIO COJIEPKAHUS U TIOCTPOCHUS
npeAMeTa MPeAyCMAaTPUBAIOT (OPMHUpPOBAHUE Yy OOyYarOUIUMXCSl YHUBEPCAJIbHBIX
y4eOHBIX JEHCTBUMN, UMEIOINX 0a30BOE 3HAYCHUE JIJIs1 PA3JIMYHBIX BUIOB JESTEIHLHOCTH:
perieHus: mpoOJeM, MOUCKA, aHau3a U 00padOTKU HHGOPMAIMKU, HEOOXOIUMBIX IS
NpUOOpPETEHUs]  OMbITa MPAKTUYECKOM U HUCCIEAOBATENbCKOW  JESATEIbHOCTH,
3aHUMAIONIEN Ba)KHOE MECTO B IO3HAHUM XUMUH.

B nmpakTtuke npenogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOT'O O0OILIEro 0Opa3oBaHus
TaK ¥ Ha YPOBHE CpeIHEro o0IIero oOpa3oBaHus, MPU ONPEAEICHUHN COJEPKATEIbHON
XapakTepUCTHKNA LEeJIed U3Y4YEHUs] TMpeIMeTa HaMpaBICHUEM MEPBOCTEIICHHOM
3HAYUMOCTHU TPAJAULMOHHO MPU3HAETCS (DOPMUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIBHOCTH YeJIOBEKa U KakK
OJTHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOINYECKON TOYKH 3PEHUS TAaKOU
MO/AXO0/1 K ONPEACIICHUIO 1IeJIe U3yUYeHUs MPeAMETA SIBISETCS BIIOJHE ONpPaBIaHHBIM.

['maBHBIMU LIENSAMH M3YyYE€HUS TIpeaMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHust Ha 0230BOM YPOBHE SIBJISIFOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUU KaK Ba)KHEUIIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPa, B OCHOBE KOTOPOM JI€XaT KIIOYEBbIE MOHATHUA,
byHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XHMHH, OCBOCHHE S3bIKa HAayKHU, YCBOCHUE U
MMOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHMPOBO33PEHUYECKOT0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMHpOBaHWE W pPa3BUTHE TMPEICTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUH, HEOOXOMUMBIX [JIi TPUOOPETCHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUUECKUX SBICHHUM, UMEIOIIIMX MECTO B MPUPOJIE,
B IPAKTUYECKOU U NTOBCEAHEBHOM KU3HU;
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pa3BUTHE YMEHHH M CIOCOOOB JAESITENBHOCTH, CBA3AHHBIX C HAOMIOJACHHUEM H
OOBSICHEHHMEM XMMHMUYECKOTO JKCIIEpUMEHTa, COONIOACHUEM MpaBuUil 0e30IacHOro
oOpallleHus C BEIECTBAMHU.

CopneprkatesipHasi XapaKTepUCTHUKA LeJed U 3a/1a4 U3YyYEeHUs IPeIMETa B IpOrpaMmme
[0 XMMHUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMU B
cucTeMe cpefaHero oomero oopazoBanmsi. CeroaHs B MPENOIaBaHUKA XUMHUHU B OOJIBIIIEH
CTETIEHU OTAACTCA MPEANOYTCHHUE MPAKTUUECKOW KOMIIOHEHTE COAEepKaHUsl 00ydeHus,
OpPUEHTHPOBAHHOW Ha MOJATOTOBKY BBITYCKHHKA 00I111€00pa30BaTEIbHON OpraHU3aluy,
BIIQJICIONIETO HE HA0OpOM 3HAHWH, a (QYHKIIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh
crocob6aMu ¥ YMEHHUSIMH aKTHUBHOTO TOJYUYCHHS 3HAHUM U MPUMEHEHHS UX B peaTbHOU
’KU3HU JJIS1 pELIEHUS IPAKTUYECKUX 3a/1a4.

B oroli CcBA3M Npu M3y4YeHHMH MpeaMeTra «XHUMHS» JTOMUHHMPYIOIIEE 3HAYEHUE
MpUOOPETAIOT TaKUE LETU U 3a7a4H, KaK:

ajanranus oOydJaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIEIOCS MHUPA,
(dbopMHpOBaHNE WHTEIUIEKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIbHOMY NMPUHSATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(opMHpoOBaHUE y 00YYAIOIIUXCS KIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETECHIIHN),
MMEIOLIUX YHHUBEPCAIbHOE 3HAUCHUE I PA3NUYHBIX BUAOB ACSITEIBHOCTU: PEIICHUS
npoOjeM, TMOUCKAa, aHaim3a W 0o0paboTku  wHpOpMALMH,  HEOOXOIUMBIX
IUI IPUOOPETEHUS OTBITA AEITETFHOCTH, KOTOpasi 3aHUMAaEeT BA)KHOE MECTO B TIO3HAHUU
XUMHMH, @ TakXKe A1 OLEHKU C MO3MLMKA SKOJIOIMYECKOM O€30MacHOCTH XapakTepa
BIUSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa M MPHUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATEJIbHBIX MHTEPECOB, WHTEIICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN O00yYarolmuXxcsi: CHOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIE
3HAHUA 10 XWMHUU B COOTBETCTBHU C XU3HEHHBIMHU IMOTPEOHOCTSMH, UCIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JUIs IOMCKA U aHaTTu3a y4eOHOM 1 Hay4HO-
MOMYJSIPHON HHPOPMAIIMKA XMMHYECKOTO COJIePIKaHNUS;

dopMupoBaHHE W Pa3BUTHE y OOYYAIONIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUSI, HaOJIIOAATeIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, NpPH IJIAHUPOBAHMM M TMPOBEIECHUU XHUMHUYECKOTO
HKCIEPUMEHTA;

BOCIHUTAHUE Y 00yJaromuxcsl yOeKIeHHOCTH B TYMaHUCTUYECKOW HapaBJICHHOCTH
XUMHH, €€ BaXHOH pOJIM B PEIICHUU TJIOO0ANBHBIX MPOOJeM palroOHATBHOTO
NPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI DHEPreTUYECKUX PECYpCOB U  COXPAHEHHUS
MPUPOJHOTO PABHOBECHS, OCO3HAaHUS HEOOXOJUMOCTH OEpEeKHOr0 OTHOILIEHUS
K TPUPOJE M CBOEMY 3/I0pPOBBIO, a TaKKe NPUOOPETCHHS OIBbITA HCIIOIH30BAHUS
MOJIyYEHHBIX 3HAHUW JUJISl IPUHATHS TPAMOTHBIX PEIIEHUN B CUTYalUsIX, CBSI3aHHBIX C
XUMHYECKUMU SIBJICHUSIMH.
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e wm 3amaun  u3ydeHus npeaMeTa «XUMHS» TONYYHIM TMOAPOOHYIO
METOAMYECKYI0 HHTEepIpeTanuio B pasnene «llmaHupyembie pe3ylnbTaThl OCBOCHHS
HIpOTrpaMMBbl [0 XHUMHK», TAKUM 00pa3oM 00eCreueHO YeTKOE IMPEJCTABICHHE O TOM,
KaKue 3HaHHUs 1 YMEHHS UIMEIOT MPSIMOE OTHOILICHHUE K pean3aliii KOHKPETHOW M.

B yuebHOM mutaHe cpemHero obmiero oOpa3zoBaHHs MpeAMET «XUMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB IpeAMeTHOM 001acTu «EcTrecTBeHHO-HaYUYHbIE TPEIMETHI.

OOmiee 4yucinO 4yacoB, PEKOMEHJOBAHHBIX I M3y4€HUs XHUMHUHU, — 68 4Yacos:
B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34 yaca (1 gac B Hezeno).
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COILEPKAHUE OBYUYEHMUA

10 KJIACC

Teoperuyeckne 0CHOBbI OPraHNYeCKO XUMHH

[IpeameT oOpraHMYECKON XHMHH: €€ BO3HMKHOBEHHUE, Pa3BUTHE M 3HAYEHUE B
[OJyYEHUN HOBBIX BEIIECTB U MaTepuajoB. Teopuss CTPOCHUS OPraHUYECKUX
coequnennit A.M. BytnepoBa, ee ocHoBHbIe monoxkeHHUs. CTPYKTypHBIE (HOPMYIIBI
OpraHMYecKuX BeulecTB. ['omoiiorus, usomepus. XUMHUYECKasi CBA3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o KiaccupUKAIMM OpraHMYECKUX BemecTB. Homenkiatypa
OpPraHUYECKUX COEIMHEHUH (CHCTEMaTHYeCKas) 1 TPUBUAIbHBIE HAa3BaHUS Ba)KHEHIIIMX
MIPEACTABUTENEH KIACCOB OPraHUYECKHUX BEILECTB.

OKClepUMEHTAJIbHbIE METOAbl H3Y4YEHMs] BEIIECTB M MX [PEBPALLECHUIL:
O3HaKOMJIEHHE C 00pa3laMl OpPraHMYeCKUX BELIECTB M MaTepualaMHU Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJEKYJ OpPraHMYEeCKHMX BEIIECTB, HAOMIOJEHHE U ONUCAaHUE
J€MOHCTPAIMOHHBIX OIBITOB 10 IPEBPAILIEHUIO OPTaHUYECKUX BEILIECTB IPU HArpeBaHUU
(aBieHue, 0OYTIMBaHKUE U TOPEHUE).

YrieBoaopoast

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKNN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEACTABUTENN AJIKAHOB: (PM3MYECKHE U XMMHUYECKUE CBOMCTBA (pPEaKUUU 3aMEICHHS
Y TOPEHHUS), HAXOXKJICHUE B PUPOJE, MTOJIyUEHNUE U IPUMEHEHHE.

AJKEHBI: COCTaB W CTPOEHHE, I'OMOJIOTMYECKHWA pAL. OTWIEH U HPONUIEH —
MPOCTEUILINE PEICTABUTENIN ATKEHOB: (DU3MUYECKUE U XMMUYECKHE CBOWCTBA (peakuuu
TMAPUPOBAHUS, TAJOICHUPOBAaHUS, THUApATAllMM, OKHUCIECHHMS U IOJUMEPU3aLUN),
MOJIyYeHUE U MPUMEHEHHUE.

Anxanuensl: Oyrtamuen-1,3 wu wmetwnOyraauen-1,3: cTpoeHue, BaKHEHIIMe
XUMUYECKUE CBOMCTBa (peakuus mnonuMepuszanuu). [logyyeHue CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJOTHYECKUM psif. ALIETUIIEH —
NpOCTEHIINN MpeACTaBUTENb AJTKUHOB: COCTaB, CTPOCHUE, (PU3MUECKHEe U XUMUYECKUE
CBOMCTBa (p€aKkUUu TUIPUPOBAHUS, TAJIOIC€HUPOBAHUS, THUApPATALUU, TOPEHHUS),
MIOJIyY€HUE U IPUMEHEHHUE.

Apensbl. beHsoit: cocraB, crpoeHue, (GU3NYECKUE U XUMUUECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHNSI U HUTPOBAHHUsA), MOJIYyYEHUE M NPUMEHEHHE. TOKCHYHOCTh apeHOB.
['enetnueckast CBsA3b MEXIy YIVIEBOJOPOJAMHU, NPUHAJICKAIUMHA K Pa3IdYHBIM
KJ1accam.

[IpuponHbIe HCTOUHUKU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U NOMyTHBIE HEPTIHBIC
ra3el. Hedts 1 ee mpoucxoxaenue. CriocoObl mepepadoTKu HePTH: IEPETOHKA, KPEKUHT
(TepMuueckuii, katanutuueckuil), nuponus. Ilpoayktsl mnepepaboTku HedpTH, HUX
NpPUMEHEHHE B TPOMBILIUIEHHOCTH U B ObITy. KaMeHHbIM yroib W OPOAYKTHI €ro
nepepadoTKH.
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OKCHNEpUMEHTAIBHBIE METOAbl M3YYEHHMS BEIIECTB M HUX MPEBpPALCHUMN:
O3HaKOMJIEHHE ¢ 00pasliaMu IJIacTMacc, KaydyKoB M pe3uHbl, kowiekuun «Hedte» u
«Yronb», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJOr€HONPOU3BOJHBIX,
MPOBEJCHUE MPAKTUIECKOM pabOThI: MOMyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

PacuetHble 3aaun.

Bbruncnenus o ypaBHEHHIO XUMUYECKOW peakluu (Macchl, 00beMa, KOJIMYECTBa
MCXO/HOT'0 BELIECTBA WX MTPOJIYKTa PEAKIIMH I10 U3BECTHBIM Macce, 00beMY, KOJIUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK MIPOIYKTOB PEAKIIUN).

Kucaopoaconep:xaiue oprannyeckue coeImHeHnst

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJI: CTPOEHHUE, PU3UUECKUE U
XUMHUYECKUE CBOMCTBA (pEaklMM C AaKTUBHBIMU METaJIaMH, TajJOr€HOBOAOPOJIAMH,
ropeHue), npuMeHenrue. BogopoiHbie CBS3M MEXKIy MOJIEKyJaMH criupToB. JleiicTBue
METAHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTUICHTIIMKOIb U TJIMIIEPUH: CTPOCHHUE, GU3HUECKUE U
XUMHYECKUE CBOMCTBAa (B3aMMOJICMCTBUE CO IICIOYHBIMU METajUlaMHU, KauyeCTBEHHAas
peakusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M 4enoBeka. [IprumeHeHune
[JIMIEPUHA U STUJICHTIIUKOIIS.

deHOo: CTPOCHUE MOJIEKYJIbI, ((PU3NUECKUE U XUMMUYECKUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue deHona.

Anpaeruibl. @opManbIeru, aleTanbAeTul: CTPOCHHE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA (pEaKIMK OKUCIIEHUSI U1 BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIIUHU ), TOJTyUeHNE
Y IPUMEHEHHUE.

OnHOOCHOBHBIE TpejeibHbIe KapOOHOBBIE KHUCIOTHI. MypaBbuMHAs U YKCYCHas
KHUCJIOTBI: CTpOCHHE, (PU3NUSCKUE U XMMUICCKHE CBOMCTBA (CBOMCTBA, OOIIHE JIJIs Kilacca
KHCIIOT, peakiusi JTepuduKkanuu), TmoiydeHue u npumereHue. CreapuHoBas
M OJIEMHOBAsI KUCIOTHI KaK MPEJACTABUTEIM BBICHIUX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxable dQUpbl Kak MPOU3BOJHBIC KapOOHOBBIX KUCIOT. ['MIPOSU3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornyueckast posib KUPOB.

VYraeBoasl: cocraB, KiaccupUKalUs YIrJIeBOJAOB (MOHO-, IU- U TOJHCAXAPHUIBI).
['mroko03a — mpocTeluii MOHOCaXapul: 0COOEHHOCTH CTPOECHUSI MOJIEKYJIbI, (PU3nYecKue
U XUMUYeCcKue cBoMcTBa (B3aumopeictBue ¢ ruapokcuaoM menu(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIeHHE, OpOKEHUE TIIFOKO3BI),
HaxOXJEHUE B MPUPOJE, TpUMEHEHHUE, Onosnorudeckas poib. Potocunre3. Opykro3a
KaK U30Mep TIIFOKO3bI.

Kpaxman u wpemmono3a Kak MNOpupojHblie mnonumepbl. CTpoeHue Kpaxmalia
u nemwnono3pl. dusmyeckne W XMMHYECKHME CBOWCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCIepUMEHTaIbHBIE METO bl U3YUEHHUSI BEILIECTB U UX MIPEBPAICHUI: IPOBEICHUE,
HAaOMIOZCHUE W ONMHUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KaueCTBEHHBIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHHUE JTaHOJAa OKCHUIIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TIULEPUHA C TUAPOKCUIOM
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memu(Il)), ampaernmoB (OKUCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcunoM wmeau(ll), B3aumojmelcTBUE Kpaxmaia C HOAOM), MPOBEIACHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIJIOTHI.

PacueTHbie 3a1aumn.

Brruucnenus mo ypaBHEHHIO XUMHUYECKOW peaknuu (Macchl, 00bemMa, KOJIMIeCTBa
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEeaKIMd IO M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH ).

A3oTcoaepxaiiye OpraHudecKue coeIMHeHus!

AMMHOKHCIIOTBI Kak amM(pOTepHbIE OpraHWYecKue coeauHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMEpe TIUlMHA). buonornueckoe 3HaueHue
aMuHOKuUCIOT. [lenTusl.

benkn kak mnpuUpoAHBIE BBICOKOMOJEKYJISIpHbIE coeauHenus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeKkoB. XMMUUYECKUE CBOMCTBA OCIKOB: THAPOIIU3,
JIeHaTypallvs, KaueCTBEHHbIC PEaKIuy Ha OCJIKH.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U MX MPEBpaIleHUI: HAO0IeHNE
M ONHUCaHUE JEMOHCTPAIMOHHBIX ONBITOB: JEHATYypalus OEJIIKOB NpPH HArpeBaHUU,
[[BETHBIE PEAKIIUU OCIKOB.

BroicokoMosieKyJISIpHbIEC COCIMHEHUS

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUWA: MOHOMED,
IIOJIMMED, CTPYKTYPHOE 3BEHO, CTEIIEHb ITIOJIMMEpU3aLH, CPEIHA MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUNA — MOJMMEpPU3aALUs U
ITOJIMKOHICHCAIUSL.

OKCHNEpPUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX NPEBPALLICHUI:
O3HAaKOMJIEHUE € 00pa3laMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeaMETHBIX CBSI3€M INPU M3YYEHUM OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISICTCS Yepe3 MCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATHUM, SIBJISIOMIMXCS CUCTEMHBIMHU JJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO6111e ecTeCTBEHHO-HAYYHBIC TIOHITHS: SBJICHHE, HAYYHBIHN (haKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KIacCU(pUKALMs, MEePUOAUYHOCTb, HAOIIOICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUM
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoOe COCTOSHUE BeIlecTBa, (hHU3UUYECKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, Ouochepa, OOMEH BEIIECTB B OPraHU3ME,
dboToCcHUHTE3, OMOJOTUYECKH aKTUBHBIE BellecTBa (O€JIKH, YTIEBObL, >KUPbI, (HEPMEHTHI).

['eorpadusa: muHepanbl, TOpHbIE MOPOAbI, MOJIE3HBIE WCKOMAEMbIE, TOILIUBO,

PECYPCHI.
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TexHonorus: IMUIICBLIC ITPOAYKTBI, OCHOBBI PAIMOHAIIBHOI'O IHWTAHWS, MOKOIIUC
CpeacTBa, JICKAPCTBCHHLIC U KOCMCTUYICCKUC ITPCIIapaThl, MATCPUAJIbI N3 HCKYCCTBCHHBIX
U CUHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHNYECKASA XUMUA
Teopernyeckne 0CHOBbI XUMHMH

XUMUYECKUI 31eMEHT. AToM. SIpo atoMma, HM30TOMNbI. DJIEKTPOHHAs 000JIOYKa.
DHepreTHYecKre ypOBHU, IMOIYPOBHU. ATOMHBIE OpOHWTanmu, s-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacnpenesieHus 3JEKTPOHOB MO OPOUTAIISAM B aTOMaXx 3JIEMEHTOB MEPBBIX
YeThIPEX NEPUOI0B. DIEKTPOHHASI KOH(PUTYpaLusi aTOMOB.

[lepnonnueckuit 3akoH n [leproanueckas cucrema XuMHA4YeCKux annemeHToB [[.H.
MenneneeBa. CBsA3b EPUOINYECKOTO 3aKOHA U [leproanyeckoil CuCTeMbl XUMUYECKHUX
anementoB JI.MI. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOEHHS aTOMOB.
3aKOHOMEPHOCTU M3MEHEHUS] CBOMCTB XHMHMYECKHX 3JEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CJIOXKHBIX BELIECTB IO IpylIaM U lepuoaaMm. 3HAY€HHE MEPUOJIUYECKOrO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XuMuueckas CB3b. Buapl XuMn4yeckoil cBsi3U (KOBaJIEHTHAsI
HENoJISIpHAaslT U TMOJIApHAsi, MOHHAs, MeTajulnyeckas). MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHON XMMHUYECKOW CBA3M (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBA3b. BanleHTHOCTB. DneKTpoOoTpULIaTEIbHOCTh. CTeneHb okucieHus. IoHbI: KaTUOHBI
Y QaHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THIIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BELIECTB
OT THUINA KPUCTAIUIMYECKON PELIETKH.

ITonsaTHe 0 nucnepcHbIX cuctemMax. ICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas
JI0JIs BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coenuHeHuii. HoMeHkimatypa HeOpraHMueCcKuX
BEIIECTB. ['eHeTHueckass CBSA3b HEOPraHWYECKHX BELIECTB, IPHUHAICKAMNX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peakius. Kinaccudukamus XMuMUUECKUX Peakiuii B HEOPraHUIECKOM
U OPraHWYeCKOM XHMMHMH. 3aKOH COXPAHEHUs MacChl BELIECTB, 3aKOH COXPAHECHHUs U
MIPEBPALLECHHS SHEPTUH IPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pasziuyHbIX (dakTopoB. OOpaTuMble
peakuuu. XuMudeckoe paBHoBecue. MakTopsl, BIUAIONIME HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektposutuueckas aucconuanus. CuiabHbIe W cialdble 3nekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCIAs, HEUTpaJbHas, IIEJIOYHAasA. Peakunu HMOHHOIO
oOMeHa.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINU.
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OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB MW HX [PEBpalICHUI:
nemMoHcTpauus  tabauy — «llepuoguueckas cucTeMa  XMMHUYECKHX  DJIEMEHTOB
J.1. MeHnneneeBa», n3ydeHrne Mojelield KPUCTALUTMYECKUX PEIIETOK, HAOII0ICHNE U
OMHCaHWE JEMOHCTPALIMOHHBIX M J1a0OPAaTOPHBIX OMBITOB (Pa3IOKEHUE MEPOKCUA
BOJIOPOJa B IPUCYTCTBUM KaTaJIM3aTOPA, ONPEACICHUE CPENbl PAaCTBOPOB BEILECTB
C MOMOIIBK YHUBEPCAJIBLHOTO HWHIMKATOPAa, PEAKUIUH MOHHOrO OOMEHA), MPOBEICHUE
npakTHUecKor paboThl «BrusHue pa3nuuHbix (PaKTOPOB Ha CKOPOCTh XMMHUYECKOU
peaKkuum».

PacueTHsie 3a1aum.

PacueTsl 0 ypaBHEHUAM XMMHMYECKUX PEAKIHUM, B TOM YMCIIE TEPMOXHUMHYECKHUE
pacyeTsl, pacueThl C UCIIOIb30BAHUEM ITOHATHS «MACCOBas J0JIs BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonoxenue HemetamioB B Ilepuoguueckoil cuctemMe XUMHUYECKHX
sanemenToB /.M. MenzaeneeBa u 0COOEHHOCTH CTpOEHUSI aTOMOB. DU3HMYECKHUE CBOMCTBA
HEMETaJVIOB. AJUIOTPOIUS HEMETAUIOB (Ha mpuMepe Kuciopona, cepwl, ¢ocdopa u
yriepoja).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
dbocdopa, yriaepona U KpeMHHUS) U UX COCIUHEHUHN (OKCHUIOB, KHUCIOPOJCOAEPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprumeHeHnEe BaXKHENIIIUX HEMETAJIJIOB U UX COCIMHEHUU.

Mertamnbl.  Ilosnoxxkenne wmertauioB B llepuoaudeckor cUCTEME XUMHYECKUX
anemenToB J[.1. MenaeneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  dusmyeckue cBoicTBa MeTawioB. CIiaBel  METaJIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIIUX METAJIOB (HATPU, KW, KaJlbIIUi, MarHui,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U X COCTUHEHUM.

OO61mue criocoObI oJTy4eHHs MeTaIJIOB. [I[pruMeHeHre MeTaioB B ObITY M TEXHUKE.

DKCIEepUMEHTATbHbBIE METO/bI U3YUCHUST BEIIECTB U UX MPEBpAICHU: U3yYCHUE
KoJuleKiMuu  «MeTayuiel W CIUIaBb»,  OOpaslloB  HEMETA/UIOB,  PEIICHUE
OKCIIEPUMEHTANILHBIX ~ 3a7a4, HAOJI0JICHWEe U  ONHMCAHHWE  JIEMOHCTPAIMOHHBIX
U JTa0OpATOPHBIX OMBITOB (B3aMMOJICUCTBHE TUIPOKCHU]IA ATIOMHHHUS C PacTBOpaMU
KHUCJIOT M I11€JIOUEH, KAaYeCTBEHHbBIEC PEAKIIMM HA KATUOHBI METAJLJIOB).

PacueTtHbie 3a7aum.

Pacuetsl Macchl BemiecTBa WM OOBbEMa Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE UM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (0O0beMa, KOJIMUeCTBa BEIIECTBA) MPOJYKTOB PEAKIMU, €CIIU OJHO U3 BEIIECTB
MMEET MPUMECH.

XuMHUA U KU3Hb. MexXnpeaMeTHbIe CBA3H

Ponp xumum B oOecrnie4eHUM HKOJIOTUYECKOM, HSHEPreTUYECKOM W THUIIEBOU
0€30I1aCHOCTH, Pa3BUTHHU MEIUIIMHBI. [IoHsATHE O HAyYHBIX METOJIaX MTO3HAHUS BEIIECTB
Y XUMHUYECKUX PEAKIIUH.
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[IpencraBnenust 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIEHHOTO MOJYYEHHUs
BaYKHEMILINX BEILIECTB.

YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BaXKHEUIIINE CTPOUTEIbHbBIE MaTepUabl,
KOHCTPYKLIMOHHBIE ~ MaTe€pHaslbl, KpacKH, CTEKJIO, KepamMHKa, MaTepHalibl JJIsl
ANIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUUECKNE U MUHEPAIbHBIE YIOOPEHHUS.

XUMHUSLT W 3J0pOBbE 4YEJNOBEKa: MpaBW/a HCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpernapaTroB, IpaBujia OE30MACHOTO MCHOJIb30BAaHUS IMPENApaToB OBITOBOW XUMHH
B TIOBCEJITHEBHOM KU3HHU.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPH M3yUyEeHUM OOLIEH M HEOpPraHWYeCcKOu
xuMuu B 11 Kimacce ocylecTBiIsSeTCs 4epe3 HUCHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TOHSATUH, TaK W MOHATHM, SBISAIOIIUXCS CHUCTEMHBIMH U OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MMOHATHA: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIU3, CHUHTE3, KIacCU(pUKalus, IEPUOJUYHOCTb, HAOJIOJEHUE, DKCIIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®du3uka: MaTepusi, SHEPrusi, Macca, aToM, IMEKTPOH, POTOH, HEUTPOH, MOH, U30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJA, JHEPreTHMUECKUN YpPOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHME BEUIECTBA, (PU3NYECKHE BEIUUYMHBI U €IUHULBI UX HU3MEPEHHUS,
CKOpOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Onocdepa, Makpo- U MUKPOIIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJbI, MOJIE3HBIE HMCKOMAeMble, TOILIUBO,
PECYPCBI.

TexHonorus: XUMHYECKash MPOMBILUIEHHOCTh, METAJLTyprusi, MPOU3BOICTBO
CTPOUTEIBHBIX  MaTepUaJIOB, CEIbCKOXO3SWCTBEHHOE MPOU3BOJICTBO,  MHILEBAs
IIPOMBILUIEHHOCTb, dapmaneBTHUECKas IIPOMBIIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  MpEenaparoB, MPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MAaTepUasoB,
AJIEKTPOHHASI IPOMBIILIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00yYarOIUMUCS
OporpaMm cpefaHero oOmiero oOpa3oBaHus (JIMUHOCTHBIM, METaNpEAMETHBIM U
npeaMeTHbIM). HaydyHO-MeToandeckol OCHOBOM Juisi pa3pabOTKH IUIAHHPYEMBIX
pe3yJbTaTOB OCBOCHHUS MPOTPaMM CpEIHEro 00Iero o0pa3oBaHus SBISETCS CUCTEMHO-
NEATEIIBHOCTHBIN MOIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM ¢ CHCTEMHO-IEATEIILHOCTHBIM TMOAXOIOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMeTa «XUMUs» Ha YPOBHE CPEIHETO OOIIETO
0o0pa3oBaHUsl BBIJICIICHBI CICAYIONINE COCTABIISIONIUE:

OCO3HaHHME OOYYAIOUIUMHCS POCCHUHUCKOM TIpaXAaHCKOM HMJACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEEIICHUIO;

HaJIM4KUe MOTHBAIIMU K 00YUYEHHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOLIMXCS PYKOBOJACTBOBATbCA B CBOEHU
NEeSATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, MPUCYIIIMMU LIETOCTHOM CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJIMYue MPABOCO3HAHUS IKOJOTMYECKON KYJIbTYPHI U CIIOCOOHOCTH CTaBUTh LIEJIH
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YIBTATHI OCBOEHUS NTpeAMETa « XUMUS» TIOCTUTAIOTCS B €JUHCTBE
y4eOHOM M BOCTIMTATENBHOM NESITEIHLHOCTH B COOTBETCTBUU C T'YMAaHHCTHYECKHMHU,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJ€aJIlaMH POCCUIICKOTO
IrpaXIaHCKOTO O0IIeCTBA, MPUHSITHIMU B OOIIIECTBE HOPMAaMH U MIPABUJIAMH MTOBEICHMUS,
CIIOCOOCTBYIOIIIUMHU TIPOIECCaM  CaMOTIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHHS JINYHOCTH O00YyUaIOIIUXCS.

JIugyHOCTHBIE ~ pe3yibTaThl  OCBOGHUS  MpeaMera  «XUMHUS»  OTpa)karoT
c(OPMHUPOBAHHOCTh  OIbITAa T[IO3HABATEIbBHOW H  MPAKTUYECKOW  JIeATeIbHOCTH
00y4YaroIMXCsl MO pean3alvyi NPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHCJI€ B YACTH:

1) rpaskIaHCKOro BOCIIMTAHMS:

OCO3HAHMS OOYYAIOUUMKCS CBOMX KOHCTUTYIMOHHBIX IpPaB M OOS3aHHOCTEH,
YBaKEHUS K 3aKOHY M IIPABOIOPSIKY;

IPEACTaBACHHS O COIHAIBHBIX HOPMAaxX M MPABUIIaX MEKINIHOCTHBIX OTHOIICHUI
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH MPH CO3JAaHUU YUEOHBIX
MPOCKTOB, PEIICHUU YYeOHBIX W IMO3HABATEIbHBIX 3a7a4, BBIIOJHCHUH XHMHUYECKUX
HKCIIEPHUMEHTOB;
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CIIOCOOHOCTH ITOHMMATh U [IPUHUMATb MOTUBbI, HAMCPCHU, JIOTUKY U apTYMCHTBI
APYTUX IIPHU aHAJIU3C PA3JINYHBIX BUIOB yqe6Hoﬁ ACATCIIBHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHMS

IICHHOCTHOTO  OTHOIIECHMSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHUS K TIPOIIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOIrO
MPUMEHCHUS XUMHH, OCO3HAHHUS TOrO, 4YTO JOCTHIKEHUS HAYKH €CTh pPe3yJIbTaT
JUTUTEIBHBIX HAOJIOICHUM, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSTHHOTO
TpyJa YYEHBIX U IPAKTUKOB;

WHTEpECa W IO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUHM WU TMOCJIEAYIOIIEM aHAIU3E
nH(}OpMAITUH O TEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CUTYyalliH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U
MIPUHUMATH OCO3HAHHBIC PEIICHUS, ODUECHTHUPYSACHh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOUX TOBAPUILECH C MO3UIIUM
HPABCTBEHHBIX U MPABOBLIX HOPM M OCO3HAHUE MOCJIEACTBUI ATHUX MOCTYIIKOB;

4) popMupoOBaHHUSI KYJbTYPbI 3[I0POBbI:

MMOHUMAaHUS LIEHHOCTEN 3/I0pOBOrO U O€301acHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (HU3UYECKOMY H© TIICUXHUYECKOMY
3JI0POBBIO;

coOMIO/IeHNs TpaBWil 0E30MacHOro OOpallleHusT ¢ BEHIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JNEATEIBHOCTH;

NOHMMaHUs LIEHHOCTU MPaBWJI UHJIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJCHUS B CUTYyAIUSAX, YTPOKAIOUIMX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HaHHUSl TIOCIEACTBUA U HENPUATUS BPEOHBIX MPUBBIYEK (YIOTpeOIeHUS
aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUS1);

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHHUKATUBHOW KOMITETCHTHOCTH B Y4E€OHO-HCCIIEIOBATEILCKOM eI TEIIEHOCTH,
OOIIIECTBEHHO TIOJIE3HON, TBOPUECKON U JPYTUX BUJIAX JACSATEIHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4acTHE B PEIICHWU MPAKTUYECKUX 3a/lad COIUATIBLHOM
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

WHTEpECa K TMPAKTUYECKOMY H3ydeHHI0 Tpodeccuid  pa3IuyHoro  poja,
B TOM YHCJIC HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBOXXCHUS K TPYY, JTIOJISIM TPYyAa U PE3yJIbTaTaM TPYAOBON ACATCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTbHOW TPAEKTOPUHN 00pa30BaHus,
Oynymield mpodeccuu W peanu3aiil COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HTHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEMN OOIIIECTRA;
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6) IKOJIOrHYEeCKOro BOCIIMTAHMS

HKOJIOTMYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MpPHUpOJE, KaK MCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUA TJOO0ATBHOTO XapakTepa OSKOJOTHYECKHX MpoOJeM, BIHSIHUS
HSKOHOMMYECKHX IIPOLIECCOB HA COCTOSTHUE MMPUPOJAHON U COIUAIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BaHUS JTOCTHKEHUN XUMUU JJIS PELICHMS
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOAOIIOIb30BaHNS;

AKTHBHOTO HEINPUATUS ACUCTBUM, NPUHOCAIIMX BPEA OKPYXKAIOIIEH IPUPOIHOU
cpene, yYMEHHUsI MPOrHO3MPOBATh HEOJIArOMPUATHBIE SKOJOTHYECKHE IOCIEICTBUS
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPAILATh UX;

HaJU4Msl PA3BUTOIO 3KOJOTMYECKOrO MBIIUIEHUS, SKOJIOTMYECKOH KYJIbTYpHI,
ONbITa ACSITENIBHOCTH SKOJOTMYECKON HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
MMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIIBHON MPAKTHKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO IPOTUBOCTOSATH UIE€0JIOTUU XeMO(hoOouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MMOHUMAaHUS CIEU(DUKN XUMHUHM KaK HayKHd, OCO3HAHUS €€ PO B (JOPMUPOBAHUHT
pPaIMOHAIBHOTO HAyYHOTO MBINUICHUS, CO3JaHUW IICJIOCTHOTO TMPEACTaBICHUS 00
OKpYXKaloleM MHpE KaK O €IUHCTBE MPHUPOILI W YECIOBEKA, B TO3HAHUU TPHPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu Ipo0ieM COXpaHeHUs! IPUPOTHOTO PABHOBECHUS,

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIS COBPEMEHHOM IIUBUIIN3AIINU: B €€
T'YMaHHCTHYECKOW HANpPABICHHOCTH W BaXXHOW pOJM B CO3JMaHMM HOBOW 0a3bl
MaTepUaTbHOW KYJIbTYpPBI, PCIICHUU TJIOOANBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YeJI0BEUYECTBA — CHIPhEBOM, SJHEPTEeTUUSCKOM, MMUIIEBON U KOJIOTHYECKON OS301TaCHOCTH,
B Pa3BUTHU MEIUIIMHBI, 00CCTICUCHUM YCJIOBHM YCIEIIHOTO TPyJa W IKOJOTUYECKU
KOM(pOPTHOM JKM3HU KaXKI0TO YJIeHA O0IIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
HCITOJIb3YEeMbIX B ©CTECTBEHHBIX HayKaX, CIOCOOHOCTH HWCIIOJIb30BaTh IOTydaeMbIe
3HAHMS JUI aHadu3a U OOBSICHEHMS SIBICHUN OKPY>KAIOIIETO MHUpPA U MPOUCXOISIINX
B HEM WM3MEHEHUMW, YMEHHS JeliaTb 0OOCHOBAHHBIE 3aKJIIOYCHHUS HAa OCHOBE HAYyYHBIX
(haKTOB M UMEIOIIMXCS JAHHBIX C IETBI0 TTOJIYICHHS JOCTOBEPHBIX BEIBOIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO HCITOJIB30BaTh XMMHYCCKUE 3HAHUS ISl PEIICHUS
po0JIEM B PEATbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MMO3HAHUIO U UCCIICIOBATEIBLCKOMN NEeITCIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYCHUIO HOBBIX 3HAHWW MO XWMHUU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasIuyHbBIX cdepax mnpodeccruoHaabHOMI
JeSITeILHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHUS YU4E€OHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE T (POPMUPOBAHKSI MUPOBO33PEHUS O0YUAFOIIIMXCS MEXKTUCITUTUTMHAPHBIC
(MexXTIpeMeTHBIC) OOIIeHAYYHBIC TOHSTHS, OTPAXKAIOIIME IEJIOCTHOCTh HAyYHOU
KapTHHBI MUpa M CHEIU(PUKY METOJIOB MO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepwusi, BEIEeCTBO, YHEPIHsl, SBJICHHUE, MPOIECC, CUCTeMa, HAy4IHBIH (aKT,
NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEIOBaHHE, HAOIIOJICHUE,
U3MEpEeHHE, YKCIIEPUMEHT U IPyTHE);

YHUBEpCaJIbHBIC Yy4YeOHBIC MeWcTBHs (TMO3HABaTEIbHBIE, KOMMYHHKATHBHEIC,
PETYJIATHBHBIE), oOecrieunBaroImye GopMUpoBaHrue (PyHKIIMOHAIBHON T'PaMOTHOCTH H
COIIMAJIbHON KOMITETEHIIMH 00yJarouxcs;

CIIOCOOHOCTh OOYYaIOIIMXCSl KMCHOJB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHEIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHBIC YUEeOHbBIC JCHCTBUS B TO3HABATEILHON U
COIMAIBHON TTPaKTHUKE.

MeramnpeMeTHbIE  PE3YJIbTaThl  OTPAXalOT  OBJIAJICHUE  I[103HABATEIIbLHBIMU,
KOMMYHUKATUBHBIMH M PETYJISATHBHBIMA YHUBEPCATHHBIMUA YICOHBIMU JCHCTBUSMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE JeHCTBUS
ba3oBble Jornyeckue 1ecTBus:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaJIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATH LEIU ACATEIbHOCTH, 3a/1aBas MIApAMETPbl U KPUTEPUH UX JOCTUKEHU,
COOTHOCHTB PE3YJIbTAThI AEATEIBHOCTH C IIOCTaBICHHBIMHU LIEIISAMU;

UCIIOJIb30BaTh IIPU OCBOCHUHU 3HAHUM IIPUEMBI JIOTUYECKOTO MBIILLIJICHUS — BBIIEIIATh
XapakTepHbIE IPU3HAKU IOHATUM M YCTAHABIMBATH MX B3aUMOCBS3b, MCIOJIb30BAThH
COOTBETCTBYIOIIME OHATHUSA )11 00BSICHEHUS OTACNIbHBIX (DAaKTOB U SIBJICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUU MJIsl KIACCU(UKAIMU BEIIECTB U XUMHUYECKUX
peaKumii;

YCTaHABJIMBATh IIPUYNHHO-CIICACTBEHHBIC CBSI3U MEXIY U3Yy4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHAYKTHUBHBIC, E€AYKTUBHBIE, 10 aHAJIOIHH),
BBIABJISITH 3aKOHOMEPHOCTM M INPOTHUBOPEYMS B PAaCCMATPUBAEMBIX SIBICHUSX,
(bopMyIIMpOBaTh BHIBOJBI U 3aKIIOUCHHUS;

IIPUMEHATh B NIPOLIECCE IO3HAHMS, HCIOJIb3YyEMblE B XHMHMH CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPa30BHIBATH MOJICIbHbBIE MPEACTABICHUS — XUMUYECKHUI 3HAK
(cumBOII) BJIeMEHTa, XUMHUYecKass (opMylia, YypaBHEHHE XMMHUYECKOW peakuuu — Mpu
pelIeHN y4eOHbIX MO3HABATENIbHBIX M MPAKTUYECKUX 3a]lay, MPUMEHSATh HA3BAHHbIC
MOJENBHBIE MPEACTABICHUSA U1l BBISBICHHS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUN.
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ba3oBble ucciieqoBarebCKue 1eiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'0O MO3HAHHUSI BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopMynMpoBaTh €M U 3aJa4d KMCCIIEOBAHUS, HCIIOJb30BAaTh IMOCTABICHHBIC
U CAaMOCTOSATEIHHO C(OPMYIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI sl (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

BJIAJIETh HABBIKAMHU CAMOCTOSATENIBHOTO INIAHUPOBAHUS U MIPOBEICHUS YUEHHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €ro pe3yibTar, (OopMyIupoBaTh OOOOIICHUS U
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEHOBAHUS, COCTABISAThH
000CHOBAaHHBIN OTUYET O MPOJIETaHHON padboTe;

MpUOOPETaTh OMBIT YYCHUYECKOM HCCIEA0BATENbCKON U IPOEKTHOM e TEIbHOCTH,
MPOSIBIISATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY ITOMCKY METOJIOB PELLICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJOB ITO3HAHUS.

Pabora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaATypa XMUMHUYECKOTO COAEpKaHUs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHETa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, KPUTHUYECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HENNPOTUBOPEUYNUBOCTH;

(opMyIUpPOBATH 3alPOCH U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
nH(popmanuu, He0OXOIMMOM /1JIs BBIITOJIHEHHSI YUEOHBIX 3a7]a4 OMPEIEICHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMY TpencTaBiieHHUs WHOOpMaIuu
(cxempl, rpauKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kaue€CTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
uH(popmanuen: TpUMEHSITh MEXIPeIMETHbIE ((PU3NYECKE U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIITHOCTH.

KomMMmyHuKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIC 1eHCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJAaeMoil TeMbl B XOJ€ JHaliora W/uiu
AUCKYCCHM, BBICKA3LIBATb HICH, q)OpMyJ'H/IPOBaTB CBOHU IMPCAJIOKCHUA OTHOCHUTCIBHO
BBITIOJIHCHU A HpCI[J'IO)KGHHOfI 3ala4uu,

BBICTYIIaTb C HpGSCHTaHHeﬁ PE3YyJIbTATOB [M03HABaTEILHOMU ACATCIIBHOCTHU,
IMOJIYYCHHBIX CaMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHKAMH IIPHU BBIITOJHCHUHU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM pabOThl IO HCCIAEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEUIECTB, peaiu3aluu y4eOHOro mNpoekTa U (POpMyIHMpOBaTh BBIBOJBI
Mo pe3yJsibTaTaM HPOBCIACHHBIX I/ICCJ'IeI[OBaHI/Iﬁ IMyTCM COTJIAaCOBAHMA HO3I/IHI/Iﬁ B X0I€
0o0Cy»X)eHusl 1 0OMEHa MHEHUSIMU.
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PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE NeHCTBUSA

CaMOCTOSITENIbHO  IJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  [MO3HABATEIHHYIO
JESITeNIbHOCTh, OMNpeNeNsisi €€ WeMd M 3aJadyd, KOHTPOJIMpOBaTh U 1O Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MPETIaraeMbIil alTOpUTM ACHCTBHIA IPH BHITIOJTHECHUN
y4eOHBIX U MCCIIEIOBATEIILCKUX 3aja4, BRIOMpaTh Hanbosiee 3(pHEeKTUBHBIN CIIOCO0 UX
pEIICHHUs C YISTOM TOTyUeHUs] HOBBIX 3HAHUI O BEIIECTBAX U XMMHUCCKHUX PEaKIIHSIX;

OCYIIECTBIISITh CaMOKOHTPOJb CBOCH [EATEIHPHOCTH Ha OCHOBE CaMOaHaIHM3a
M CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHBIE pe3yabTaThl OCBOCHUS IIPOTPAMMBI CPETHETO 00111eT0 00pa30BaHUs 10
XUMUU Ha 0a30BOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIEUECHHE MPEUMYIECTBEHHO
0011e00pa3oBaTeNbHON U OOIIEKYIBTYPHOU MOATOTOBKH 00ydaronuxcsi. OHU BKIIOYAIOT
cnenupuyueckre Ui yd4eOHOTro mpeaMera «XUMHs) HaydHble 3HAHUS, YMEHUs
U CIOCOOBI JCHCTBUM 110 OCBOCHUIO, MHTEPIPETAIIMH U TPEOOPa30BaAHUIO 3HAHUM, BUJIbI
JEATEeIbHOCTU MO TOJYYEHHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUU B Pa3IMYHBIX
Y4EOHBIX M pEabHBbIX >XKM3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C XUMHEW. B mporpamme
110 XUMUU MIPEMETHBIC PE3YIbTaThl IPEACTABICHBI MO TOJaM U3yUYCHHUS.

K xonmy oOydenms B 10 kJjiacce TpeaMETHBIC pPE3yJbTaThl OCBOCHHS Kypca
«Opra"nndeckasi XuMHs» OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O XMMUUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpA, POJM XHUMUU B T[O3HAHUM SBICHUN MPHUPOJBI, B
(hOpMHUPOBAHUM MBIIUICHUS U KYJbTYPhl TUYHOCTH, €€ GYHKIIMOHATBLHOU TPAaMOTHOCTH,
HEOOXOAMMON ISl PEIICHHS MPAKTUYECKUX 3a/lad M IKOJOTUYECKU OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3J0POBbIO U IPUPOHON CPELE;

BJIAJICHUE CUCTEMON XMMHUUYECKHUX 3HAHUM, KOTOPAsl BKJIKOYAET: OCHOBOIOJIATratoIINe
MOHATUS (XMMUYECKUI HJIEMEHT, aToM, J3JIEKTpPOHHAas O000JI0YKa aTroma, MOJIEKYJia,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTh, XUMHYECKasl CBS3b, CTPYKTypHas Gopmylia
(pa3BepHyTas U COKpaIlleHHas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BeM, YTIIepOAHBIH
CKeJieT, (GyHKIMOHAIbHAs TPYIINa, paJiuKail, U30Mepusl, U30MEPbI, TOMOJIOTHUECKUN PS]I,
TOMOJIOTH, YTJIE€BOJOPOAbI, KHUCIOPOJ M a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIE COECIUHEHUS ); TEOPUU U 3aKOHBI
(Teopust ctpoeHus oprannueckux BemiectB A.M. byTiiepoBa, 3aK0OH COXpaHEHHUS MaCChI
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUH A3bIK XMMUU; MUPOBO33PEHUECKHE 3HAHUS,
Jexalye B OCHOBE NMOHMMAaHUS MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBIICHH,
(aKTONOTUYECKHE CBEJEHUS O CBOWMCTBaX, COCTaBe, TNOJYyYCHUH U OE30MacHOM
WCIIOJB30BAaHUN BKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY W MPAKTUUYECKOU
NeATEeIbHOCTH YeJIOBEKa;
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cOpPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTepHbIE MPU3HAKH TOHATHUH,
YCTAaHABIIMBaTh WX B3aWUMOCBSA3b, HCIIOJb30BaTh COOTBETCTBYIOUIME  IOHSTHUS
IIPU OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OPTaHUYECKUX COCTMHEHUN;

c(OPMUPOBAHHOCTh YMEHHUH  HCHOJB30BATh XUMUYECKYIO  CHUMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpalIeHHOHN) GhopMyl
OpraHUYEeCKUX BEUIECTB M YPaBHEHUN XMMHYECKUX pPEaKIUM, U3rOTAaBIUBATh MOJEIU
MOJIEKYJI ~OpraHMYECKMX BEIIECTB Ui  WUIIOCTPALMM HUX  XUMHUYECKOIO H
IPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAAJICKHOCTh HU3YYCHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHIO K OMpEACICHHOMY KjacCy/Tpyrre
COCIMHEHUI  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOJAEpXkAIlhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS IO CHCTEMATHYECKOU
Homenkiatype (IUPAC), a Takke NPUBOIUTH TPUBHAIbHBIC HA3BAaHUS OTAEIbHBIX
OpPraHMYECKHX BEIIECTB (3TUJICH, IPONUJIEH, AllETUIIEH, STHIICHIJIMKOIIb, IIIMLEPUH, (PEeHOM,
(dbopmaniblierus, aneTanbAeTull, MypaBbUHasl KUCJIOTA, YKCYCHas KHCIOTa, OJIEMHOBAs
KHCJIO0Ta, CTEApUHOBAs KUCIIOTA, TII0K03a, PPYKTO3a, Kpaxmall, LIeJUII0JI03a, TIIULHUH);

c(OPMUPOBAHHOCTh YMEHMSI OIPEIEINIATH BUIbl XUMUYECKON CBSA3H B OPraHUYECKUX
COCIMHEHHUX (OIMHAPHBIE U KPATHBIE);

COPMUPOBAHHOCTh ~ YMEHHUSI NPUMEHATh MOJOXKEHUS TEOPUU  CTPOCHHS
oprannveckux BemecTB A.M. bytiepoBa i OOBSICHEHUS 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHUE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHUYECKHX
BEIIECTB (METaH, dTaH, TWICH, MPONWICH, alleTWIeH, OyTaauen-1,3, MmeTunOyTaarueH-
1,3, OeH301, METaHOJ, ATaHOJ, 3TUJICHIVIMKOJb, TJIUUEPUH, (EHOJ, aleTalIbIeru/,
MypaBbUHAsl M YKCYCHasl KUCJOTBI, TJIIOKO3a, KpaxMmall, LEJUII003a, aMUHOYKCYCHas
KHCJIOTa), WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBSA3b MEXAY HHUMU YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C NCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOPMUPOBAHHOCTh YMEHHMSI XapaKTE€pU30BaThb HWCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIA Ta3, yrojib), CIOCOOBI MX MEPEepadOTKU M MPAKTHUECKOE
NPUMEHEHHE TPOAYKTOB NEpepadbOTKH;

c(OpMUPOBAHHOCTh YMEHUW POBOIUTH BHIYUCIECHUS 110 XUMHUUECKUM YPaBHEHUSIM
(Maccel, oOBEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MNPOAYKTa PEAKIHMH I10
M3BECTHBIM Macce, O0O0beMy, KOJIMYECTBY OJHOTO M3 HUCXOJHBIX BEIIECTB WU
MPOJIYKTOB PEaKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIIAJ€Th CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIax
Hay4HOI'O MO3HAHMS, UCIOJIb3YEMbIX B XMMHUH MPU U3YYEHHUH BEIIECTB U XUMUYECKUX
sSBICHUN (HAOMIOJIEHUE, WU3MEpPEHHE, SKCIEPUMEHT, MOJECIUPOBAHUE), HCIOJIH30BaATh
CUCTEMHbIE XUMUYECKUE 3HAHMS U1l MPUHATHS PEUICHUI B KOHKPETHBIX >KU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;
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c(hOpMHUPOBAHHOCThL YMEHWW COONIOMATh TMpaBWiIa IMOJIb30BAHMS XUMHUYECKOU
MOCYI0M M TabOpaTOPHBIM 000PYy1I0BaHUEM, a TAK)KE MPaBUiIa 0OpAIEHHS C BEIIIECTBAMHU
B COOTBETCTBUHU C HHCTPYKIMSAMU IO BBITTOJTHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJNHATH  XUMHYECKUN
AKCIEPUMEHT (TIpeBpalleHrss OPraHWYECKUX BEIIECTB IIPH HarpeBaHUM, IOTYyUYCHHE
ATUJICHA W HW3YyYCHHE €TO CBOWMCTB, KAYECTBCHHBIC PEAKIIMU OPTaHMYECKUX BEIECTB,
JeHaTypaius OeNKOB MPH HarpeBaHWH, I[BETHBIE PEAKIIUH OCIKOB) B COOTBETCTBUU
C MpaBWJIaMU TEXHUKH 0€30MaCHOCTH MpU OOpaIlleHUH C BEIIECTBAMU U JJaOOPATOPHBIM
0o00OpyI0BaHUEM, TPENCTABIATh PE3YIbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (Gopme
3alUCH YPAaBHEHUM COOTBETCTBYIOIIUX PEAKIIUA U (HOPMYIHPOBATH BHIBOJLI HA OCHOBE
ATUX PE3YIHTATOB;

chOPMHPOBAHHOCTh  YMEHUH  KPUTUYECKA  AHAIM3HPOBATH  XUMHUYECKYIO
nH()OpMAITHIO, TTOTYyIaeMYI0 M3 pa3HbIX UCTOYHHUKOB (CpPEICTBA MacCOBOM MH(OpMAITHH,
HNHTepHeT u npyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATh IIPaBUiia SKOJOTUUECKH 1IeJIECO00Pa3HOTO
MOBEJICHUSI B OBITY W TPYAOBOW JESITEIBHOCTH B IEISAX COXPAHEHUS CBOETO 370POBBS
M OKpYXKaloleld MPUPOTHON Cpeabl, OCO3HABATh OMACHOCTH BO3JICHCTBHS Ha >KUBBIC
OpraHU3MBbI OIPECICHHBIX OPTaHUYECKUX BEIECTB, MOHUMAas cMbICH mokazarens [TJIK
(IpenenbHO  JOMYCTUMOM  KOHIIGHTpAIMHM), TOSCHATHR Ha IpUMEpax CIIOCOOBI
YMEHBIIICHUS U TIPEAOTBPAIICHUS UX BPEAHOTO BO3ICUCTBUS Ha OPraHU3M YEJIOBEKA;

U  OOYYarOIMXCS C OTPAaHUYCHHBIMA BO3MOXXHOCTSIMH 37I0POBBS: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHHUS BEIICCTB
1 XUMHUYECKUX SIBJICHUI;

JUIS CIETIBIX M CIA0OBHAAIIMX OOYyYaIOIMMUXCS: YMEHHE MCIOJIb30BaTh pPelibe(hHO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins a1 3anucu XuMU4ecKux GopMyIL.

K xoniry o0ydyenus B 11 kiacce nmpeaMeTHbIE pe3yabTaThl 0CBOCHUS Kypca «Oo01mas
Y HEOpraHUYeCcKasi XUMUSD» OTPakKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABIICHUI: O XUMUYECKON COCTABIISAIOIICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpA, POJIM XUMHUM B TIO3HAHUM SBJICHUW MPUPOJBI, B
(hopMUPOBAHUM MBIIUICHUS U KYJIBTYPhI TUYHOCTH, €€ (PYHKIIMOHAILHONW TPaMOTHOCTH,
HEOOXOJIMMOU JJI PEIICHHS MPaKTHYECKUX 3aJa4 M DKOJOTHYECKH OOOCHOBAHHOIO
OTHOULIEHHUS K CBOEMY 3J10POBBIO U IPUPOAHOM CpELE;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAasi BKIFOYAET: OCHOBOIIOJIATAKOIINE
MOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JIeKTpOHHBIC OpOUTAIH
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BeM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb OKUCIICHUS, XUMHYECKas CBs3b (KOBaJICHTHas,
HWOHHas1, MEeTaJUIMYeCKas, BOJOPOAHAS), KpUCTAJUIMYECKas PelIeTKa, TUIThl XUMHUYECKUX
pEeaKUHii, pacTBOP, JICKTPOIUTHI, HEJIEKTPOJUTHI, SJIEKTPOJIUTHYECKAS TUCCOLIMALINS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKOM pEakiuu, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJIEKTPOJUTHYECKOM AUCCOLMAINH,
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nepuoandeckuil 3akoH .M. MenaeneeBa, 3aKOH COXpPAaHEHHSI MAacChl BEIIECTB, 3aKOH
COXpaHEHUSI U MPEBPAILEHUS PHEPTUU MPU XUMUYECKUX PEaKLUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHHM, MHPOBO33PECHUYECKUE 3HAHMS, JIEKAIlUEe B OCHOBE
MOHUMAHUS TPUYMHHOCTA U CHUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOIOTHIECCKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUH U OE30ITaCHOM HCTIOIb30BaHUN BAXKHEHIIINX
HEOPraHMYECKUX BEIIECTB B ObITY U MPAKTUYECKOU JIESITEIHLHOCTH YEIIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHMHM BBISBIATH XapaKTEPHbIE TPU3HAKA TOHITHM,
YCTAaHABJIMBaTh WX  B3aWMMOCBA3b, HCIOJb30BAaTh COOTBETCTBYIOLIWME TOHSTHUS
MIPU OMTMCAHUHM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOPMHUPOBAHHOCTh YMEHHUH  HCHOJB30BATh XUMHUYECKYIO  CHUMBOJIUKY JJIS
cocTaByieHHs (POPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIMM, CUCTEMATHYECKYIO
HoMeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUSI OTHAEIbHBIX HEOPTaHUYECKUX
BEIIECTB (yrapHbIN ra3, yrieKuciblii ra3, aMMuaKk, raiieHast i3BeCTh, HeralieHas U3BECTb,
MUTHhEBAs COJA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUN OINPEACNSITh BaJEHTHOCTh U CTENEHb OKHUCICHUS
XUMHYECKUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BUJI XUMHUYECKON CBSI3U
(KoBaJIeHTHasi, HWOHHAs, MeTaJUIM4YecKas, BOJAOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHAs, UOHHAs,
MeTaJuIMuecKas ), XapakTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTaHABJIMBATh MPUHAIICKHOCTh HEOPTaHHMUECKUX
BEILIECTB IO HX COCTAaBYy K OIpPEACICHHOMY KJIAcCy/TPYIe COCAMHEHHM (TIPOCThIe
BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHUS, KHUCIOTHI, amM(pOTEpHBIC
TUAPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHUH pPACKpbhIBATh CMBICI Tepuoaudeckoro 3akona .M.
MenneneeBa W JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJECKTPOHHOE CTPOCHUE AaTOMOB
XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoamyeckold cuUCTEMbl XUMHUYECKHX
anemeHToB J[.M. MeHaeneeBa, HCIOB3Ys TIOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIII,
(QHEPTreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHMI MO mepuojaMm U rpynnam llepuonnueckon
CHCTEMBI XUMHYECKUX dJieMeHTOB /(.. MeHnaemneena;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE
CBOMCTBA  HEOPraHUYECKHWX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  IOJTBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAYy HEOPraHWYECKUMH  BEIIECTBAMHU
C IOMOIIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

c(OPMHUPOBAHHOCTh  YMEHHUS KIACCU(PHUIIMPOBATh XUMHUYECKHUE PEAKIIUU T10
Pa3TUYHBIM MTPU3HAKAM (YUCITY U COCTABY PEarupyrolinux BemecTB, TEIIOBOMY 3P heKTy
peakIuy, W3MEHECHHUIO CTENEHEW OKHUCJIEHUS DJJIEMEHTOB, OOpAaTUMOCTH pEaKIluH,
Y4acTHUIO KaTallu3aTopa);
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c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHECHHsS PEAKIIUN Pa3IMUHBIX THIIOB,
MOJIHBIE U COKPAILIEHHBIE YPABHEHUS pEaKIMil HOHHOTO 0OMEHAa, YUUThIBAs YCIOBUSA, IPU
KOTOPBIX 3TH PEAKIINU UAYT 10 KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHUH  TPOBOJIUTH  PEAKIMH,  IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMUYHBIX HEOPTaHMYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPIraHUYECKHUX BEIIECTB;

chOPMHPOBAHHOCTh  YMEHHH  pPacKpHIBATH CYIIIHOCTb OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEJCTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca 3THX
peaKLui;

c(hOPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOU
peaKkuu OT Pa3IUYHBIX (PAKTOPOB; XAPAKTEP CMEIICHUS XWMHYECKOIO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctsus (npunuuin Jle [laTensbe);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUYECKHUE MPOLIECCHI, JISKAIIIUE B
OCHOBE TMPOMBIIUICHHOTO IMOJYYEHHs] CEpPHOM KHUCJIOTHI, aMMHaka, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIUIAX U YKOJIOTUYECKUX
npobJieMax XUMUUECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MTPOBOUTH BHIYMCICHUSI C UCTIOIH30BAHUEM TOHSTHUS
«MaccoBasi 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHUM Ta30B MPU XUMUYECKHUX
peakIMsIX, MacChl BEIIEeCTBa WM 00BbEeMa T'a30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00beMy OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3¢ dekTa
pEaKMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IPEBPAIICHUS U COXPAHECHHUS
SHEPIUY;

chOPMUPOBAHHOCTh YMEHUN COOJIOIAaTh MpaBWIa TMOJb30BAHUS XUMUUYECKOU
MOCY/101 U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBUIIa OOPAIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIMSIMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  IUJIAHUPOBATh W BBINOJHATH  XUMHUYECKUU
AKCIEPUMEHT (pa3jioKEHUE IMEepOKCHAa BOAOpPOAAa B MPUCYTCTBUM KaTaau3aTopa,
OTpEe/ICJICHHE CPEAbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIWKATOPA,
BIIUSIHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW PEaKIMU, PEAKIIMM HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMu Ha Cyib(haTt-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHMSI, pEIIEHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMaM «MeTtaiibs» 1 « HemeTtamiby)
B COOTBETCTBHHU C MIPaBUJIAMU TEXHUKH 0€301IaCHOCTH MPHU OOPAIlEHUH C BEIIECTBAMU U
7a00paToOpHbIM  O0OpYy/OBaHWEM,  NPEACTABISATH  PE3YJIbTAThl  XMUMHUYECKOIO
JKCIIepUMEHTa B (opMe  3alMch  YpaBHEHHWH  COOTBETCTBYIOIIMX  PEaKIUA
1 (hOpMyYTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh  YMEHUN  KPUTUYECKH  AHAIM3HPOBATH  XUMHUYECKYIO
nHpopMaIuioo, TMOJydYaeMyr U3 Ppa3HbIX HCTOYHMKOB (CpelIcTBa MacCOBOM
KOMMYHUKaIu, UHTepHET U ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATh MPaBUIa YKOJOTHYECKH 1eJ1eCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYIOBOM NEATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 3I0POBbBS
Y OKpYXXarolled NPUPOJHOW Cpeabl, OCO3HABATh OMACHOCTh BO3JCHUCTBUSI HA KUBBIC
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denepanbHas padovas nporpamma | Xumusi. 10-11 knaccer (6a30BbIH YPOBEHB)

OpPraHMU3MBI OIIPEACIECHHBIX BELIECTB, NOHMMAas cMbIca nokasarens 11K, moscHATh Ha
npuMepax CrnocoObl YMEHBIIEHUS M MPENOTBPALICHUS MX BPEIHOIO BO3JEHCTBHS Ha
OpraHu3M Y€JI0BEKa;

UIg  O0yYarolMXcsi € OTPaHMYEHHBIMM BO3MOYKHOCTSMM 370POBbSl: yYMEHHE
OPUMEHATh 3HAHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX TIO3HAHMSI BEIIECTB
U XUMHUYECKUX SIBJIICHMIA,

JUI CHENbIX M CIa0OBUIAIMIMX OOyYarOIIMXCs: YMEHUE HCIOJb30BaTh pelbe(HO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux (Gopmyit.
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10 npeamMery
Yuureian

AaTa 3al10JIHCHUA

denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

YueOHO-MeTOANYECKOE o0ecIeueHue

XumMusa

Ha 2025 — 2026 y4eOHblii roj

ApocaasueBa ®.M.

D.1.0.

NOAIMUCH

Kiaace

IIporpamma Yueono-meroanueckuii kommieke (YMK) K-Bo 4acoB, HefeJ1b, K/p, ¢/p, TECTOB, IPOEKTOB... IIpumeua
(c ykazaHueM aBTOpa, Hue
H3]aTe1bCTBA, Fofia
BBIYCKA)

Y4eOHuK, MeTtoauueckoe obecrneyeHue 1 noyronue 2 noJiyroaue roa
y4eOHbIe mocodust yUuTe s Iian
ILi1an dakT ILi1an DakT
10 Xumus. bazoBblii B.B Epemun, B.B Epemun, H.E.Ky3bmenko, 32 15 K.P 17 K.P K.P
ypoBeHnb. 10—11 kaaccsl : H.E.Ky3bMenko, A.A.Jlpo3nos, B.B.Jlynun. Xumust
. K.P K.P K.P I.P
pabouasi nporpaMmma K A.A.lpo3nos., 10 kiaace. YueOHUK. Yriay0aeHHbIH
nuaun YMK B. B. B.B.JIynun. ypoBenn — M.: TIpocsemenue, 2020 2 1 ILP 1 ILP
JlyHuHa : yye4Ho- Xumus: 10 knace. — 446c¢. ILP ILP ILP
MeToaMuecKoe nocodue / Y4eOnuuk 6a30BbIi Xumus. Bazossiii yposens. 10—11 ) 1 1

B. B. Epemun, A. A.
JApo3nos, U. B. Epemuna,
9. IO. KepumoB. — M. :
Hdpoda, 2017. — 104

YPOBEHb.NOJ pef.
B.B.Jlynuna. — 8
u3a.
IlepepaboTanHoe.
M.:IIpocBeuienue,
2020.-204 c.

KJIACCHI : padoyasi mporpaMma K
aunun YMK B. B. Jlynuna :
y4eOHO-MeTOAUUYECKOe mocodue / B.
B. Epemun, A. A. /Ipo3nos, U. B.
Epemuna, 3. 0. Kepumos. — M. :
Jpoda, 2017. — 104

KoHnTpoabHo-u3MepuTeIbHbIE
marepuaibl: O.C.I'abpuensn,
I1.H.bepé3kun, A.A.Ymakosa,
A.E.Kupuiiosa, H.B.Ky3smuna,
I'.B.MaiiopoBa. Xumus. 10 kiaacc:
KoHTposibHbBIE N IPOBEPOYHBIE
padoThI K y4eOHUKY
O.C.I'aépuensina «Xumus 10» - M,
Jpoda, 2004. — 128 c.
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10 npeaMery

Yuureanb

AaTa 3anoJHCHUS

SApocrasuesa ®.M.

denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

Y4eOHO-MeTOIMYECKOE 0DecnieyeHue

Xumust

Ha 2024— 2025 y4yeOHblii roa

D.1.0.

oAU CH

IIporpamma
(c ykazaHueM aBTOpAa,
H31aTeJIbCTBA, oA

YuebHo-MeToan4eckuii komiuiexe (YMK)
(c yKka3aHHeM aBTOpa, H31aTeJbCTBA, T0a BBIIIYCKA)

K-Bo yacos, Heaenb, K/p, ¢/p, TECTOB,
MPOEKTOB...

IIpumeyanue

Kaace | Brmycka) Y4eOHUK, yueOHbIEe TOCOOUS MeTtoauueckoe ofecreyeHue yUUTe st 1 nosyroamue 2 moayroaue rojg
(TeTpaab HA NeYaTHOMN nan
OCHOBe, aTJ1aC, KOHTYPHbIe
KAPTHLCI0BAPb...) IInan | ®@akr | [Lnan | dakr
11 Xumus. bazoserii Xumus: 11 kaace. YueGHUK B.B Epemun, H.E.Ky3bmenko, 34 16 18
ypoBenb. 10—11 0a30BbIii YPOBEHB.MO/ pell. A.A.lpo3noB, B.B.JIynun. Xumus 11 K.P
KJIacchl : padouas B.B.JIynuna. — 8 uza. KJace. YueOHHuK. Yr/1y0/1eHHblii yPOBeHb K.P K.P K.P K.P KP
nporpamMma K JUHHH IlepepaGoTannoe. — — M.: IlpocBemenne, 2021 — 478c. 2 1 1
YMK B. B. JIynuna : M.:IIpocBemenue, 2021. — CTaHIapT OCHOBHOIO 001Iero ILP I.p I.P I.p I.P IL.P
yueOHO-MeTOaIUYECKoe | 223 c. o0pa3oBaHUs M0 XUMHUU. 1 1
nocodue / B. B. Xumus. BazoBeblii ypoBens. 10—11 3
Epemun, A. A. KJIacchl : padouasi nporpaMMma K JIMHUH

Jpo3nos, U. B.
Epemuna, 3. 0.
Kepumon. — M. :
Jpoda, 2017. — 104

YMK B. B. JIynuna : yueoHo-

MeToquueckoe nocodoue / B. B. Epemun, A.

A. [Ipo3nos, U. B. Epemuna, J. 1O.
Kepumos. — M. : JIpoga, 2017. — 104.
A.I'.BBenenckas. Xumus 11 kaace: B 2 u.
Y 1: HacToJIbHAsI KHUTa yuyuTesi. — M,
Jpoda, 2003. — 320 c.

0O.C.I'adpuensin, I'.I'.JIpicoBa,
A.I'.BBenenckas. Xumus 11 kaace: B 2 4.
Y 2: HacToIbHAsi KHATA yuHTeas. — M,
Jpoda, 2003. — 320
KoHTpoJbHO-H3MepuTeIbHbIE
MaTepHaJIbl

I'a6puensin O.C, Octpoymos U.I'. Odmasn
XHMHUS B TeCTax, 3a/1a4ax, ynpasKkHeHHsIX.
11 xuacc: yyeGHoe mocodue nis
0011e00pa3oBaTe/ILHBIX YUpPeKIeHUH. —
M, Ipoda, 2003. — 304 c.
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IHoypo4Hoe miIaHUPOBaHUE

denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

10 kaacc
Mara | Ne Tema ypoka Kosm4yecTrBo yacoB Ha | JlomaniHee 3a1aHue
YPOKa | YpOKa KOHTPOJIbHbIE 1
NpaKkTHYeCKue padoThl
Pasjen 1. TeopeTnueckue 0CHOBbI OPraHNYe€CKO XUMHHI
1. | [Ipenmer opraHnYeckon XUMHH.
o | Teopus CTPOEHUSA OPraHUYECKUX
coenuHenuid A.M. Bytieposa
3. | Teopusi cTpoeHUss OPraHUIECKUX
coenuHennd A.M. bytieposa
Pa3nes 2. YrieBoaopoabl
4. | IlpenenbHbIE YII€BOAOPOIbI — AIKAHBI
5. | IIpeaenbHbIE YriI€BOIOPOIABI — ATKAHbI
6 HenpenenbHabie yriieBoaOpOIbI:
AJIKEHBI.
7 | lIpaktuueckue padoraNe 1. [Tonyyenne | 1
DTUJICHA U U3YYEHUE €TI0 CBOMCTB.
8 HenpenenbHbie yrieBoopobl:
AJIKauEHBI.
9. | PacuerHsble 3amaun
10. | HempenesnbHbie yriieBOZOPOABL:
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denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

AJIKVHBL.

11. | HenpenesnbHpie yrieBoa0pObL:

AJIKHHBL.
12. | ApomaruuecKkue yrieBoaopoibl
13. | ApOMaTHYECKue yrieBOA0pPOIbI
14. | IlpHUpOAHBIC HCTOYHHUKH YTIICBOAOPO/IOB

U UX nepepaboTka
15. [IpupoaHbIe ICTOYHUKH YTJIEBOJOPOJAOB

U UX nepepaboTKa
16. | KoHrpombHas padora 1

Pa3nea 3. Kucjiopoacoaep:kamme opraHu4ecKue coeIMHeHust
17 OJIHOATOMHBIE CIIUPTHI
18. | MHOroatoMHbIe CIUPTHI
19. | Penon
20. AJBIernabl.
21 AJbaerunl.
29 | KapOoHOBbIE KHCIIOTHI.
23. | [Ipaktnueckue padota Ne 2. CBoiicTBa 1
pacTBOpa YKCYCHOW KHCIIOTHI.

24 | CioxHbIE 2QUPHI
o5 | Croxzbie 53GupbI
26. | YTJICBOJBI MOHO H [IUCAXaPH/IBI.
o7 | Yrunesoasl. [10nucaxapust
28. | Pacuernsle 3anaqn:
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denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

— ompeeiicHHe MOJICKYJISIPHOM
(OpMyITBI OPraHUIECKOTO

BEIIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB XMMHYECKHUX 3JICMCHTOB

1 110 Macce (00beMy) MPOTYKTOB
CTOpaHMUS;

pacyeThl 0 YPaBHECHHIO XHMHUECKOH
peaKIyu

29 | KonTponbHas pabora 1

Pa3nen 4. A3oTcoaep:kamne OpraHu4ecKue coeTnHeHHus!

30. AMUHBI.

31 AMHWHOKHUCIIOTHI.

32 benku

Pa3nein. 5. BeicokoMoJieKyJIsipHbIE COeIMHEHHU S

33 ImacTMacchl.

34 | Kayuyku. Bomokna

Bcero 34 yaca
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denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

11 kaacce
Mara | Ne Tema ypoka Kosmm4yecTrBo yacoB Ha | JlomamiHee 3a1aHue
YPOKa | YpOKa KOHTPOJIbHbIE U
NPaAKTHYeCKUe padoThl
Paznen 1. Teopernueckue 0CHOBbI XUMHUH
1. | Xumuaeckuii snemeHt. Arom. Cocrasn
aToMma, U30TOIIBI. DJIEKTpOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHH,
MOAYPOBHHU. ATOMHBIE OPOUTAIIH,
S-, p-, d-, f-amemenThI. OCOOCHHOCTH
pacnpeneneHus AJIEKTPOHOB 1o
OopOUTAJIIM B aTOMaX MajbIX U OOJIBIINUX
NEPUOJIOB. DIIEKTPOHHAsA KOH(PUTYpauus
aTOMOB.
o | [lepnopnueckuit 3aKOH 51
[leproauyeckasi cucreMa XUMUYECKHUX
sanemenToB [. 1. Menpaeneena.
CBsi3b  NEPUOAMYECKOTO  3aKOHA U
[leproauyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOU TEOpUEH
CTPOCHHSI aTOMOB.
3 | 3aKOHOMEPHOCTH HM3MCHEHHS CBOWCTB
XUMHUUYECKUX DJIEMEHTOB U 00pa3yeMbIX
UMM TIPOCTBIX U CIIOKHBIX BEIIECTB IO
rpynmnaM W  [epuojaM. 3HayeHue
MEPUOANYECKOTO 3aKOHAa U CHUCTEMBbI
XUMHUYECKUX AJIEMEHTOB
J..Menneneena.
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denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

CrpoeHue BeliecTBa. XUMUYECKast
CBSI3b.

Buppl (koBaJieHTHast HEMOJIAPHAs

U MOJIsipHAasi, HOHHAsI, METaJITNYecKasi)
¥ MEXaHU3MbI 00pa30BaHuUs
XUMHUYECKOU CBsI3U (OOMEHHBIN U
JIOHOPHO- aKIEeNTOpHBIN). Bomopoanas
CBSI3b.

BanentHocTs.
DJEKTPOOTPULIATETLHOCTb.

Crenenp okuciieHus. KaTuoHsl u
AHUOHBI.

BemiecTBa MoJIeKyIsIpHOTO

Y HEMOJICKYJISIPHOTO CTPOEHUSA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIIECTBA.
TuImbI KPUCTATUNTMUECKUX PEIIETOK U
CBOMCTBA BEIIICCTB.

[ToHsTHE O IUCTIEPCHBIX
cucrtemax. ICTUHHBIE paCTBOPHI.
KonnuectBeHHbIe
XapaKTePUCTUKU PACTBOPOB
(MaccoBas 10715 BEIIECTBA B
pacTBope).

Knaccuduxanust HeopraHu4eCKuxX
coennHeHnii. Homenkmarypa
HEOPTaHUYECKUX BEIIECTB.

Xumnaeckas peakius. Knaccudukarus
XUMHYECKUX PEAKIMI B HEOPTaHUYECKOM
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denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

)41 OpFaHHIIEECKOﬁ XUMUH. 3aKOH
COXpaHCHHUA MACChI BCIICCTB; 3dKOH

COXpaHCHHUA U MPEBpAIICHUA SHCPIUU

NP XUMHWYCCKHX PCAKIUAX.

[Tpaktrueckas padora Nel.
CkopocThb peakuuu, ee
3aBUCUMOCTB OT Pa3IN4HbIX
(dakTopoB. XUMHYECKOE
paBHOBecue. PaKkTOpHI,
BIIUSIIOIINE HA COCTOSIHUE
XUMHUYECKOTO PABHOBECHSI.
[Tpuanmn Jle [latense

10.

DNEKTPOIUTHYECKAsT JUCCOLALIHS.
CunpHbIe U clIa0bIe AJIEKTPOJIUTHI.
Cpenia BOIHBIX paCTBOPOB BEIIECTB:

KHucJas, HeﬁTpaHBHaH, mIcJIo4YHasd.

11.

Peakuiuu nonnoro oomMeHa
B OPTaHUYECKOU Y HEOPTraHUYECKOU
XUMUHU.

12,

OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC

peakimu. [Toustre 06 s1eKkTpoIn3e
pacIuIaBoOB M paCTBOPOB COJIEH
[IprmeHenue anexTpom3a

13.

KoHnTtponbHas pabota

Pasznen

2. Heopranmuyeckasi xumust

14,

Metamisl. [lo0okxeHne MeTauioB
B [lepnoanueckoi cucreme
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denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

XUMHUYECKUX JICMEHTOB.
Oco0eHHOCTH CTPOEHUS AIIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB.

OO6mume puznueckue CBOCTBA
MeTaJUI0B. [ [pruMeHenne MeTanioB B
ObITY, MpUpoje U TexHuke. CriaBbl
METAJIJIOB.

15.

DIEKTPOXUMHUYECKUT pan
HanpspkeHuit  metamwioB.  OO6mue
CIIOCOOBI MOJTy4CHUS
MeTauioB.Koppo3ust MeTamios.

CriocoOBbI 3alTUThI OT KOPPO3HUH.
Baxkneiimme coefuHeHU METAIIIOB
(OKCHIBI, TUIPOKCHIBI, COJTH).

16.

OO111ast XapaKTepUCTUKA METAILIIOB
rnaBHbIX noAarpyn (IA-rpymma,
[TA-rpynmna) [leproanyueckoil cucTeMsl
XUMHYECKUX 3JIEMEHTOB.

17.

Amomunanil. AMdoTepHbIe CBOWCTBA
OKCH/JIa ¥ TUAPOKCUIA aTFOMUHUS.

18.

OO011as xapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpyni (b-rpymnm)
[lepuonyueckoi CUCTEMBI XUMUYECKHUX
DJIEMEHTOB: M€Jlb, LIUHK, XPOM, JKEJIE30.

19.

[Tpaktrueckast pabora Ne2 Penenne
DKCIEPUMEHTAJIbHBIX 3a]1a4 110 TEME
«Metaiubny.
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denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

Hewmetamnel. ITonoxxeHue HeMeTaJIOB

20 B [lepuonnueckou cucreme
XUMHYECKHUX 3jemeHToB J[.H.
MenneneeBa
U 0COOCHHOCTH CTPOCHHS aTOMOB.
DU3NYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusi HEeMETaJIOB (Ha puUMepe
KHUcopoaa, cepsl, hochopa u
yriepoza).

91 | XWMHYECKHE CBOWCTBA BAKHEHIIINX

99 HEMETAJIJIOB (TaJI0T€HOB, CEPHI, a30Ta,
dbocdopa, yraepoaa u KpeMHUS).

23 OKcuipl HEMETAIIOB.

24. Kucnopoacoaepxaiiye KucaoThl.

25.

26.| BomopomHbie
COCIMHCHUS
HEMETaJIJIOB.

27| IIpakTaeckue padora:

No 3. Pemienue skcriepuMeHTaIbHBIX
3agad4 1mo teme «Hemeramibny.

28. | Pacuerneie 3anaun:

g | ~ DAcueThI MaCChI BEMIECTBA

WM 00beMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE
WU 00BEMY OJTHOTO U3
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denepanbHas padbouas nporpamma | Xumust. 10-11 knaccer (6a30BbIil YPOBEHB)

YYaCTBYIOIIMX B PEAKIIMH BEIICCTB;
pacdeTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB
pEaKIHu, €CIIM OTHO

U3 BEIIICCTB UMEET IIPUMECH.

30.

Heoprannueckue u opraHu4eckue
KHCII0Thl. Heopranmyeckue
Y OpraHu4ecKrue OCHOBAHUSI.

31.

AmMdotepHsbie
HEOpTraHUYECKUE U
OpraHUYeCKUE COCTUHEHHUS.

I'eneTnyeckas cBSI3b HCOPIraHN4YCCKUX U

OpPraHNYCCKHX BCIIICCTB

32,

KoHnTtposnbHas padota

Pasnea

3. XuUMHUA M KU3Hb

33.

Ponb xuMum B obecrieueHIN
AKOJIOTUYECKOM,

SHEPTETUYECKOU

Y MMHUIIIEBOM O€30IMaCHOCTH, PA3BUTHH
MenuuuHbl. [ToHSITHE O HAYYHBIX
METO/1aX IMO3HAHUS BEIIESCTB

Y XUMHAYECKUX PEAKIUU.
[IpencraBnenus 00 OOIMIMX HAYUHBIX
MIPUHITUIIAX TPOMBIIICHHOTO
MOJTYYEHHUs BAXKHEUIIIUX BEIIECTB (Ha
MpruMepax NpOU3BOACTBA AMMHAKA,
CEpHOU

KHCJIOTHI, METAHOJIA).
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Ddenepanbuas padouas nporpamma | Xumus. 10-11 kiraccer (6a30BbIi YPOBEHD )

34,

YenoBek B MUpPE BEIIECTB,
MaTeprajIoB U XMMUUYECKUX pEaKLni:
XUMHUS

¥ 3710POBbE YEJIOBEKA; IPaBUIIA
WCITOJIb30BaHUS JIEKAPCTBEHHBIX
IperapaToB; paBuiia 0€30MacCHOTO
UCITOJIb30BaHUS MPENapaToB OBITOBOI
XUMUU B TOBCEHEBHOMN )KU3HU.
BbreITOBast xuMHUeckasi F(paMOTHOCTb

Bcero 34 yaca
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denepanbHas padovas nporpamma | Xumusi. 10-11 knaccer (6a30BbIH YPOBEHB)

HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 11O KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOU OBPA30BATEJBbHOM MPOT'PAMMBI CPEJHEIO OBIIEIO
OBPA30BAHUSA U DJIEMEHTOB COIAEPKAHUA 11O XUMHNHU

B ¢enepanpHpIX M pernoHANBHBIX MPOIEAYpaxX OLEHKH KayecTBa OOpa30BaHUs
UCIIOJIb3yeTCsl nepeyeHb (KoAU(pHUKATOp) paclpeAesieHHbIX MO KilaccaM IMPOBEPSEMBIX
TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0O0Opa3oBaTEIbHOM MNPOrpaAMMBbI
CpelHero o01ero oopa3oBaHus U AIEMEHTOB COACPKaHUS 110 XUMHUH.

10 KUIIACC

IIpoBepsiemble TPeOOBAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpamMMmbl

Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 00IIIEro 00pa3oBaHus
pe3yJbrara
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUN
1.1 CdopMupoBaHHOCTh MPEACTABICHUI O XMMHUYECKON COCTaBIISIOIIEH

€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XUMUU B TMO3HAHUU
SBJICHUM TPUPOJBI, B (POPMUPOBAHUU MBIILICHUS W KYJIbTYPHI
JUYHOCTH, €€ (DYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM st
pelleHUs] TPAKTUYECKUX 3a7ad W DKOJOTHYECKHM OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 37I0POBbIO U IPUPOJIHOM Cpelie

1.2 Brnagenue cucTteMo XHMHWYECKUX 3HAHUW, KOTOpas BKIIIOYACT:
OCHOBOTIOJIAraoIIne MOHSATHUS (Monekyna, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIHLHOCTh, CTENIEHb OKHUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIM OOBEM, YIJIEPOAHBIA CKEJNET,
byHKIMOHATBHAS ~ TpPyNNa,  paaukan,  HU30MEpUsi,  H30MEDHI,
TOMOJIOTUYECKUA  psii, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA-
Y a30TCOJEPIKAILME COCTUHEHNS, OMOJIOTUYECKN aKTUBHbBIEC BEUIECTBA
(YTJIeBOIbI, KHUPHI, OCTKKU), MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIUHEHUS); TEOPUM U 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHumuyeckux BemiecTB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHUI SI3bIK XUMHH, (PAKTOJIOTHICCKUE
CBEJCHUSI O CBOICTBax, COCTaBe, IMOJIYYEHUH U 0Oe30IMacHOM
WCIIOJb30BaHUM BAXKHEUIIMX HEOPTaHMYECKHMX U OPraHUYECKHUX
BEIIECTB B OBITY U MIPAKTUYECKOMN JESITEIILHOCTH YeJIOBEKa
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1.3

ChopMupoBaHHOCTh YMEHUHN BBISBISTH XapakTEpHbIE MPU3HAKU
MOHATUM,  yCTaHaBIMBAaTh WX  B3aUMOCBSA3b,  MCIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHS IPH ONUCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHAN OPTaHUYECKUX COCATUHECHUN

1.4

CdopMupoBaHHOCTh YMEHHM MCIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY
JUISL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpalieHHOM) ¢GopMysl OpraHMYECKHX BEIIECTB M YpaBHEHHI
XUMUYECKUX  pEaKlMil,  W3rOTaBIMBaTh  MOJEIU  MOJIEKYJ
OpraHMYECKUX BEIIECTB JUISl WUIOCTPAlMM HMX XHMHYECKOIro
Y IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMupoBaHHOCTh YMEHMM  YCTaHaBIMBATh MPUHAJICKHOCTD
W3YUYCHHBIX OPTaHWYECKHUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO
K OIpeeIeHHOMY Kiaccy (TpyImie) CoeauHeHuM (yrieBoJ0pO/IbI,
KHUCTIOPOJT M a30TCOJEpIKAIINE COCAUHEHUS, BHICOKOMOJICKYISIPHBIC
COCIMHCHUS), JaBaTh WM  Ha3BaHUS TI0  CHCTEMAaTHYECKOU
Homenknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHUA OIIPCACIIATL BUABI XUMHYECKOM CBS3HU
B OPraHUYCCKHUX COCOAMHCHHUAX (OIII/IHapHBIG u KpaTHble)

1.6

ChopMupoBaHHOCTh YMEHHSI NPHUMEHSTh: IOJOKEHUS TEOPUU
CTpOE€HUs1 opraHnyeckux Bemects A.M. byTtiepoBa st 00bsICHEHUS
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHMS; 3aKOH
COXPaHEHMs MacChl BEILIECTB

YrneBoaoposl. Kucnopoaconepxamue u a30TCOJIepKaAIIIE
OpraHuYecKue CoeuHEHUs. BEICOKOMOIEKYISIpHBbIE COCTUHEHUS

2.1

ChopMupoBaHHOCTh YMEHWW TPUBOIAUTH TPHUBHAIBHBIC Ha3BaHUS
OTJICIIbHBIX OPraHMYECKHX BEIIECTB (PTHJICH, MPONUJICH, alleTHIICH,
ATUJICHTJIMKOb, TIHIEPUH, (GeHon, (opMaabIeru, aleTallbIeTu/I,
MypaBbHHAs KHCIIOTA, YKCyCHasi KHCIJIOTa, OJICMHOBAas KHCIIOTa,
CTeapuMHOBAas KHCJIOTa, TIIFOKO3a, (PyKTO3a, Kpaxmaj, IeJUII0JI03a,
TJIALIHAH)

2.2

ChopMupoBaHHOCTh yYMEHHH XapaKTEpH30BaTh COCTaB, CTPOCHHE,
(bU3MYeCKUe W XUMHUYCCKHE CBOWCTBA THIMYHBIX IPEIACTAaBHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, dTaH, ATHJICH,
npomuiieH, aneTuieH, OyraauweH-1,3, metwnOyraauen-1,3, OeHzod,
METaHOJI, ATAHOJI, STHJICHTJIMKOJIb, TIIUIEPHH, (DEHOJI, alleTalIbICTH/I,
MypaBbUHAsI U YKCYCHAas KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHAsl KUCJIOTA)

38



denepanbHas padovas nporpamma | Xumusi. 10-11 knaccer (6a30BbIH YPOBEHB)

2.3

CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXKJy TUIHAYHBIMA  TPEICTABUTEISAMA  PA3JIUYHBIX  KJIACCOB
OpTraHUYECKUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMupoBaHHOCTH ~ yMEHHUSI ~ XapaKTepuU30BaTh  HCTOYHUKHU
YTJIEBOJIOPOAHOTO CHIPhs (He(PTh, MPUPOIHBIN a3, yrojib), CocoObl UX
nepepadOTKU U MIPAKTUIECKOE TIPUMEHEHHE MMPOTYKTOB MepepaboTKH

XUMUS U KU3HB. PacyeTsl

3.1

CdopmMupoBaHHOCTh YMEHUH BJIaJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METO/IaX HAYYHOI'0 ITIO3HAHUSI, UCIIOJIb3YEMBIX B XUMUU IIPU U3YYECHUU
BEIIECTB M XUMHUYECKUX SBJICHUM (HaAOMIO/IEeHHE, W3MEpEHHUE,
DKCIIEPUMEHT,  MOJCIIMPOBAHUE),  HMCIOJb30BaTh  CUCTEMHBIC
XUMHUYECKUE 3HAHUSA JUIsl [PUHATUS PELUIEHUA B KOHKPETHBIX
JKA3HECHHBIX CUTYalMIX, CBI3AHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

CdopMupoBaHHOCT, yYMEHUN COOJIIOAATh MpaBuia MOJb30BAHUS
XUMHUYECKON MOCyJ0l U J1abopaTOpHBIM OOOpPYIAOBAHUEM, a TaKKe
npaBuiia OOpanieHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLIMUSIMU
10 BBITMOJIHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BHITIOJIHATh XUMUYECKUT
AKCIIEPUMEHT (npeBparieHus OPTaHUYECKUX BEIIECTB MPHU
HAarpeBaHWM, TIOJYYEHUE OTUJICHA U HW3YyYEHUE €ro CBOMCTB,
KaueCTBECHHBIC PEAKIIMHA OPTaHUUECKUX BEIIECTB, ICHATYypallvs OCIKOB
NPy HarpeBaHWH, IIBETHBIE pEaKIUU OCJIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKH 0€30MaCHOCTH IPpHU OOpAICHUH C BEIIECTBAMU
U J1abopaTopHbIM 00OPYIOBAaHUEM; TMPEACTABIATh PE3YyJIbTATHI
XUMUYECKOTO JKCIIepUMEHTa B (¢GoOpMe 3alucud  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (OPMyIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB

3.4

CdopMupoBaHHOCTH YMEHUU MPOBOJUTH BBIYMCIICHUSA T10
XUMUYECKUM ypaBHEHUSM (Macchl, 00beMa, KOJIUYECTBA MCXOJIHOTO
BEIIIECTBA WJIM TMPOAYKTa PEaKIMH IO M3BECTHBIM Macce, 00bheMy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH )

3.5

ChopmupoBaHHOCTh ~ yMEHUU KPUTUYECKH aHATM3UPOBAThH
XUMUYECKYI0 HH(POPMAIIUIO, TOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoit mHGOpManuu, cetb UHTepHET U ApyTrHe)
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3.6

ChopmMupoBaHHOCTh YMEHHI COOJIOATh MpaBUiia SKOJOTUYECKU
I1EJIeCO00Pa3HOTO TOBEACHHUS B OBITY W TPYAOBOH NEATEIHHOCTH B
[EJISIX COXPAaHEHHUS CBOETO 3J0POBBSI U OKPYXKAIOUIEH MPHPOIHOM
Cpelbl, OCO3HABaTh OMACHOCTHh BO3JICUCTBUS HA JKUBBIE OPTaHU3MBI
OTIpEICTICHHBIX OPTAaHMYECKUX BEIIECTB, TOHUMAsl CMBICI TTOKa3aTeIs
[MIK  (mpeaenbHO  JOMYCTUMOW  KOHIIGHTpPAIlMK),  TOSICHSTH
Ha MPUMEPax CIIOCOObI YMEHBIICHUS U MPEAOTBPAIICHHUS UX BPEIHOTO
BO3/ICHCTBYS Ha OpTraHU3M YeJIOBEKa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

Kon

[IpoBepsiemMblii 2JIEMEHT COJIepKaHus

1

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMHH

1.1

[IpenMeTr opraHnuecKOil XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJTYYE€HUH HOBBIX BEILIECTB U MaTEepUasoB. Teopusi CTpOEHUS OpraHUYECKUX
coenquHenud A.M. byTiiepoBa, €€ OCHOBHBIE TTOJIOKECHUS

1.2

CrpykrypHble (OpMyJbl OpraHMYECKUX BellecTB. ['omonorus, uzomepus.
XrMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIE U KPATHBIE
cBsa3u. [Ipencrapienue o knacCu(pUKaMM OPraHUYECKUX BEILIECTB

1.3

HoMmenknaTtypa  OpraHM4ecKux  COCAMHEHUN  (CUcTeMaThdecKas) |
TPUBHUAJIbHBIE  HA3BaHUA  BAXKHEUIIMX  IPEIACTABUTEIIEM  KJIACCOB
OPTraHUYECKUX BEILIECTB

YrneBonopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, FOMOJOTMYECKUH psaA. MeTaH M 3TaH —
MPOCTEUIIINE MPEICTABUTEITN AJIKAHOB: (DU3NYECKUE M XUMHUYECKUE CBOMCTBA
(peakiuu 3aMenieHus] U TOPEHHUs), HaXOXKJACHHE B MPUPOJIC, TMOJyUYCHUE U
IIPUMEHECHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PSJ. DTUIEH U MPOIUIIEH —
MIPOCTEUIIINE MPEICTABUTEIN AIKEHOB: (DU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIAPATAIMH, OKHUCICHUS U
MOJIMMEPHU3AIIUK ), TOJYYEHUE U IPUMEHEHUE

2.3

Anxaauensl: OytanueH-1,3 u metunOyranuen-1,3: crpoeHue, BaxHeHIIne
XUMUYECKue  cBoMcTBa  (peakuusa — nonumepusanuu).  [lomydenue
CUHTETHUYECKOTO KaydyKa U PEe3UHbI

24

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUU pA/I.
AueTwieH — MpOoCTEeUIINil NMpeACTaBUTENh AJKHUHOB: COCTaB, CTPOEHUE,
dusnueckue W XUMUYECKHME CBOWCTBA (peakiuu THIPUPOBAHMS,
raJloreHUPOBaHNUs, THPATALIUU, TOPEHNUS ), TOTYUCHHE U IPUMEHEHNE
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2.5

Apensbl. bensoin: cocraB, crpoeHue, puU3nyeckue U XUMHUYECKUE CBOMCTBA
(peakuuy raJOreHUPOBAHUS U HUTPOBAHUS), MOJYyYEHUE U MPUMEHEHUE.
Tomyon: coctaB, ctpoeHue, GU3NYESCKUE U XUMHUECKHE CBONCTBA (PEaKIINH
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyYEHUE U TpUMEHEeHHe. TOKCUUYHOCTh
apeHoB. [ 'eHeTHUecKas CBSI3b MEK/y YIJIEBOJAOPOAaMU, MPUHAIICKAITUMH K
Pa3IMYHBIM KJ1accam

2.6

[IpuponHble MCTOYHHMKM yTIEBOAOPOAOB. [IpHpoaHBIi ra3 M NOMYyTHBIE
HedTaubie ra3pl. HedTs u ee mpoucxoxaenue. CrnocoObl mnepepaboTKu
He(TU: TEpPEeroHka, KPEeKUHT (TEPMUUYECKUM, KATATUTHYECKUIi), MHPOIIU3.
[IponykTsl mepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH H
B ObITy. KaMeHHbIH yroJib U MPOIYKTHI €r0 NepepadoTKu

Kucnopoaconepxaiire opraHM4eCcKue COeTMHEHUS

3.1

IIpenenbHble ONHOATOMHBIE CHMPTHI. METaHOA MW 3TaHOJ: CTPOCHHE,
(uznyeckue U XMMHUYECKUE CBOWCTBA (pPEaKlMK C aKTUBHBIMU METAJIIaMH,
raJIOr€HOBOJIOPOJAaMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHbBIE CBA3U MEXKIY
MOJIEKYJJaMHA CIIUPTOB. JIEHCTBME METAaHOJAa W O3TAaHOJA HA OpraHU3M
4yesioBeka. MHOTOaTOMHBIE CIIUPTHI. DTUJIEHIIIUKOIb U TJIMLEPUH: CTPOEHHUE,
(¢usnyeckue M XUMHUUECKHE CBONCTBA (B3aUMOJEHCTBUE CO ILEIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAsI peaKIisi HA MHOTOaTOMHbIe CIUPTHI). [leiicTBue
Ha OpraHu3M uesoBeka. [I[pumeHenue rimuepruHa u 3THICHTIHKOJIA

3.2

@deHOoJI: CTpOEHUE MOJCKYJbl, (U3NMYECKUE U XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenue genosna

3.3

Anbaeruaipl U KETOHbl. @opMmanbpleruji, aueTadbIerujl; CTPOECHHUE,
bu3uyeckue W XHUMHUYECKHE  CBOMCTBA  (peakIUd  OKHCIICHHUS
Y BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIINH ), TTOJTYUYCHUE U PUMEHEHUE

3.4

OnHOOCHOBHBIE TpeenbHble KapOOHOBBIE KUCIOTHL. MypaBbUHAS U
YKCYCHasl KHCJIIOTBI: CTpOEHHUE, (PHu3WYecKkne M XUMHUYECKHE CBOMCTBA
(cBoiicTBa, O0IIHE I KJIacca KUCIIOT, peakius dTepuuKaIum), moxydeHue
u mpuMmeHeHne. CTeapuHOBas W OJICMHOBAs KUCIIOTHI KakK MPEICTaBUTEITH
BBICIITUX KapOOHOBBIX KHCJIOT. MpIJa KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBUE

3.5

Crnoxxaple 2(QUpbl KaKk MPOU3BOJIHBIE KApOOHOBBIX KHCJIOT. [ waponus
cnoxHubiX d¢hupoB. Kupsel. ['maponus xupoB. I[lpumeHeHue KuUpOB.
buonornueckas posb KUpOB

3.6

VYrneBoapl:  coctaB,  kjaccudukanus — yrieBogoB  (MOHO-,  OH-
U monucaxapuibl). [1oko3a — mpocTeHIuii MOHOCAaxXapua: 0COOCHHOCTH
CTPOCHHMS  MOJIeKYJbl,  (U3WYEeCKue W  XUMHUYECKHE  CBOMCTBa
(B3aumogeiicteue ¢ ruapokcuaoM wmeau (I1), okuciaeHne aMMHaYHBIM
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pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIFOKO3bI),
HaxOXXJEHUE B TIPUPOJIE, MPUMEHEHHE, Onosiornueckas poiab. doTtocuHTes.
@OpykTo3a KaKk M30Mep IIIOKO3bl. Kpaxman u 1eiono3a Kak MpUpOIHbIC
nosimMepsl. CTpoeHue Kpaxmana 1 HeUT0I03bl. OU3NYecKue U XUMUYECKUe
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C UOJIOM)

4 A3zoTcoiepKalie OpraHuyecKue CoeTMHEHMS
4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHu4eCcKue coeMHEeHMs. Du3nyeckue
M XMMHYECKHME CBOWMCTBA AaMHHOKHMCJIOT (Ha TMpUMEpE TIIIMILHHA).
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabl
4.2 | benku kak TpPUPOIHBIE BBHICOKOMOJIEKYJISIpHBIE coeAanHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMHUYECKHE CBOKWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeIKu
) BBICOKOMOJIEKYJISIPHBIE COEUHEHMS
5.1 | OcHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJHMMEpPU3ALMM, CpEaHss
MoJIeKyJisipHass Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COECIMHEHHH — ITOJIMMEPHU3ALUs U TTOJIMKOHICHCALINS
5.2 | DKCHeprUMEHTalbHbIE METOAbl W3YYEHHs BELIECTB M MX IPEBpAICHUN:

O3HAKOMJICHHE C O00pa3laMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, KayuyKoB. [lonydyeHrne CHHTETUUECKOTrO KayuyyKa U pE3UHBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbIl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBbI CPETHETO 001IEr0 00pa30BaHuUs

1

Teopernueckre OCHOBbI XUMUU

1.1

Brnagenune cucTeMOW XHWMHWYECKUX 3HAHUW, KOTOpAas BKIIKOYACT:
OCHOBOIIOJIaraloIIMe IMOHATUA  (XMMHYECKHH  DJIEMEHT, aTOM,
9JICKTPOHHAss 000JI0YKa aToMa, S-, P-, O-3JIEKTPOHHBIC OpPOUTAIIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, 3JECKTPOOTPULIATECIHHOCTD,
CTEIEHb OKHWCIICHUSI, XMUMHUYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIM 00BEM, KPHCTAJUNIMUECKash PEIIeTKa, TUIhl XUMHYECKHUX
peaxkuuin (OKHCIIUTEILHO-BOCCTAHOBUTEILHBIE, K30~ u
SHIOTECPMHUYCCKHE,  pPEaKIMH  HOHHOTO  OOMEHa),  pacTBOp,
AJEKTPOJIUTBI, HEIEKTPOIUTHI, 3JNEKTPOJUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTEb, BOCCTAHOBUTEJb, CKOPOCTh XHMHYECKOM PEaKIHH,
XUMHUYECKOE€  PaBHOBECHE); TEOPUM U 3AKOHBI (Teopust
ANEKTPOJUTHYECKON nucconuanuu, llepuoanuecknit 3akon .M.
MeHnneneeBa, 3aKOH COXpaHEHHUS  MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUN  SI3BIK ~ XUMHUHU, (DAKTOJOTMYECKUE  CBEACHUS
O CBOMCTBaX, COCTaBe, IMOJY4YCHHUU U OE30MaCHOM HCIOJIb30BAHUHU
BOKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JICITEIBHOCTH YeJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHUI BBISIBISATh XapaKTepHbIE MPHU3HAKH U
B3aUMOCBSI3b W3YUYECHHBIX IOHATHH, MPUMEHSITH COOTBETCTBYIOIINE
MOHATUS TPU OINHUCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEIIECTB U WX NPEBPAIICHUMN; BBISABISTH B3aUMOCBSA3b XUMHUYECKHUX
3HAHUM C MOHSATHUSIMA M MPEACTABICHUSIMU JPYTUX E€CTECTBEHHO-
HayYHBIX ITPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMU HAYYHOTO TIO3HAHHS BEIIECTB
U XUMHUYECKHX SIBJICHUH (HAONIOACHWE, M3MEpEHHe, SKCIEPUMEHT,
MOJCIIUPOBAHNE)

1.4

ChopmupoBaHHOCT YMEHHI ONpeAeNsiTh BaJEHTHOCTh U CTENEHb
OKHUCJIEHUS! XHMHYECKHX D3JEMEHTOB B COEIMHEHHAX Pa3IU4YHOIO
cocTaBa, BHUJ XHMHYECKOM CBsI3M  (KOBaJe€HTHas, HMOHHAas,
MeTaJuIn4ecKasi, BOJAOPOJIHAsA) B COCIMHEHUSIX, TUIl KPUCTAILINYECKON
pPEUIeTKH KOHKPETHOI'O BeIllecTBa (aTOMHAs, MOJIEKYJISIpHAs, MOHHAS,
MeTaJJIM4ecKast)
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1.5

CdopmMupoBaHHOCTh YMEHUHN OMPEIEIATH XapaKTep CPEIbl B BOTHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh ~ YMEHHsI  KJIAcCU(UIMPOBATH  XUMUYECKUE
PEaKIUK O PA3IMYHBIM IPU3HAKAM (YUCITy ¥ COCTaBYy pearupyromux
BCIECTB, TEIIOBOMY J(G(EKTy peakmuu, H3MEHCHUIO CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAaKIWW,  YYaCTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh YMEHUN COCTAaBJISATh YpPaBHEHHSI pEaKIIHid
pPa3IUYHBIX THUIIOB, MOJHBIE M COKPAILIECHHBIE YPABHEHUS PpPEaKUUl
MOHHOT0 OOMEHA, YUYUTHIBAs YCIOBHSI, TPU KOTOPBIX 3TH PEAKIUU HUIYT
JI0 KOHIIa

1.8

CdopMupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPIKAOIIHE
KAQYECTBEHHBIA COCTAB PA3JMWYHBIX HEOPTaHWYECKHUX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyT€M HOHBI, IPUCYTCTBYIOIIKUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

1.9

CdopMupoBaHHOCTH YMEHHI PaCKpbIBaTh CYITHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca ITUX PeaKIUui

1.10

ChopMUpPOBAaHHOCT yMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3IndHbIX (aKTOPOB

111

ChopmupoBaHHOCTH YMEHHMM OOBSCHATH XapakTep CMEIIEHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO BO3ICHCTBHS
(mpuniun Jle [larenbe)

OO01mast u HeopraHuYecKas XUMHUS

2.1

CdopmMupoBaHHOCTh YMEHUW pacKpbiBaTh cmbich Ilepuonnueckoro
3aKOHAa J.. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO U  MPOTHOCTHYECKYIO
byHKINH

2.2

ChopmupoBaHHOCTH ~ yMEHUN  XapaKTE€pPU30BaTh  JJICKTPOHHOE
CTPOCHHE aTOMOB XHUMHYECKHX »dJIEeMEHTOB 1 — 4 mepuojoB
[Tepnoanueckoit cucteMbl Xxumuueckux 3yiemeHToB [[.1. Menneneena,
UCIIOJIB3YSl  MOHATHSA  «S-, P-, O-2JCKTpOHHBIE  OpOHTAIHY,
(QHEPTeTHYECKUE YPOBHW», OOBICHATH 3aKOHOMEPHOCTH M3MEHCHHSI
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAWHEHUM MO MEepuogaM |
rpynnaM llepuonuueckont cucteMbl XUMUYECKUX 3ieMeHToB J[.H.

MenpaenaeeBa
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2.3

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHMCHIBATH) OOIIME
XUMUYECKAE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  Pa3IUIHBIX
KJIACCOB, MOATBEPKIATH CYIIIECTBOBAHNE TEHETUICCKOM CBSI3U MEXKITY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TOMOINBIO  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4

ChopMupoBaHHOCTP YMEHHM YCTaHABIMBATh PUHAIICKHOCTH
HEOPTaHWYECKUX BEIIECTB MO MX COCTaBY K OMNpEEICHHOMY KJaccy
(rpynne) coenMHeHuM (IpOCThIE BEIIECTBA — METAJUIBI U HEMETALIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJIH)

2.5

ChopMupOBaHHOCTH YMEHHH HCIIOJIB30BAaTh XUMHUUECKYIO0 CHMBOJIMKY
U cOCTaBlieHHS (OpPMyN BEIIECTB M YPaBHEHHH XHMHUYECKUX
peaknwii, cucreMatrueckyro HomeHkiatypy (IUPAC) u tpuBuanbHbIe
Ha3BaHUS OTAETbHBIX HEOPraHWYECKUX BEIIEeCTB (yrapHblil ras,
YIJIGKUCIIBIA Ta3, aMMHaK, TallleHas W3BECThb, HETallleHas H3BECTb,
NUTHEBAS COJIA, IUPHT U IPYTHE)

2.6

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUUYECKHE CBOMCTBA HEOPTaHUUECKUX BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh  CYLIECTBOBAHME TIE€HETHYECKOM CBS3M  MEXKIY
HEOPTaHUYECKUMH  BEIIECTBAMU  C  TOMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIT

2.7

CdopMupoBaHHOCTH YMEHHUH TUIAHUPOBATH M BBITTOJHATh XUMUUYECKUIT
AKCTIEPUMEHT (pa3ioKEHHE TMEePOKCHAA BOJOPOJa B MPUCYTCTBUU
KaTajau3aTopa, OnpeeIeHUe CPEeabl pAaCTBOPOB BEIIESCTB C MOMOIIBIO
YHUBEPCAIBHOTO WHAWKATOPa, BJIMSHUE Pa3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUUYECKOW pEaKIMHM, pPeaklMd HMOHHOro oOMeEHa,
Ka4eCTBEHHBIC PEAKIIMU Ha Cyib(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTUOH aMMOHWUS, PEIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4u 10 TeMaMm
«Metamb» u «HemeTamib») B COOTBETCTBUU C TIPaBUJIAMU TEXHUKU
0e30MacHOCTH MpU OOpAIllEHWH C BEUIECTBAMU M JIA0OPATOPHBIM
00opy1I0BaHUEM; MIPEJCTABIIATh pe3yJIbTaThl XHMHYECKOTO
OKCTIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopMupoBaHHOCT, YMEHUW COOJIIOAATh MpaBuia MOJb30BAHUS
XUMHUYECKON MOCYyJ0l U J1abopaTOpHBIM OOOpPYIAOBAHUEM, a TaKKe
npaBuiia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIHSIMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB

2.9

ChopMUpOBaHHOCT, ~ YMEHUW  XapaKTEpU30BaTh  XUMHYECKUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUSI CEPHOU
KHCIIOTBI, aMMHUaKa, a TakXke CPOPMUPOBAHHOCTH MPEACTABICHUN
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00 o00muX Hay4YHBIX MPUHIMIAX M SKOJIOTUYECKHX MpobiieMax
XUMHUYECKOT0 IIPOU3BOJICTBA

XUMUS U )KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTh MPEACTABICHUI O XUMUYECKON COCTABIISIIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XUMUU B TO3HAHUHU
SBJICHMA TIPUPOIIbI, B (OPMHUPOBAHWW MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIbHON T'PaMOTHOCTH, HEOOXOIMMOM aJis
pelieHrs TPaKTUYECKUX 3a7ad U DKOJOTUYECKHM OOOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 3JI0POBbIO U IPUPOJIHON CpeENE

3.2

CdhopmupoBaHHOCTH YMEHUU KPUTHYECKU AHaJIM3UPOBATh
XUMHUYECKYI0 HH(OpMaINIo, MOTy4aeMyl0 W3 pPa3HBbIX HCTOYHHKOB
(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCT, yMEHMH COOJIIOIaTh IpaBWJIa SKOJIOTHUECKU
1[€J1eCO00pa3HOro MOBEACHUSI B OBITY W TPYIJOBOU NE€ATEIbHOCTH B
LEJSIX COXPAHEHHUS CBOETrO 3/0POBbsl M OKPYXAroUIeH NpPHUPOIHOIM
cpensl

3.4

Oco3HaBaTh OMNACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBbI
ONPEAEICHHBIX BEIIECTB, MOHMMAs cMbIca Toka3aresns [IJIK, noscHsaTh
Ha IIpuMepax CrocoObl YMEHBIIISHUS U MPEIOTBPAIEHUS UX BPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHUH IIPOBOJIUTH BBIUKCIIEHUS C
MCMOJIb30BAaHUEM TIOHATUSL «MACCOBAasl JOJIS BEIIECTBA B PACTBOPEM,
OOBEMHBIX OTHOIICHWI Ta30B MPU XUMHUYECKHUX PEAKIMIX, MacChl
BEILIECTBA WJIM 00bEMa ra30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
TerI0Boro A dexra peakimy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUU

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT COEPIKAHUS
1 Teopernyeckre OCHOBBI XUMUU
1.1 XUMUYECKHI 3yeMeHT. AToM. Sapo aroma, HU30TONBI. DJIEKTPOHHAS

00010YKa. DHEPreTUYecKre ypOBHU, MOAYpPOBHU. ATOMHBIE OpOUTAIH,
S-, Pp-, d-anemeHThl. OCOOESHHOCTH pPACHpPENEICHUST AJICKTPOHOB IO
opOUTaNIsAM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS
KOH(UTypalus aTOMOB
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1.2

[lepuonuueckuii 3akon u Ileproguueckas cucreMa XMMUYECKUX AJIEMEHTOB
J.M. MengeneeBa. CBA3p mnepuoaudeckoro 3akoHa u Ilepmonnueckoi
cucteMbl xumuueckux sneMeHToB .M. MenneneeBa ¢ COBpEeMEHHOM
TEOpUel CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
o rpynmnaMm M nepuojaM. 3Ha4eHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHH
HAYKH

1.3

Crpoenue BemecTBa. XHMMHUYECKass CBs3b. Buabl XUMHUYECKOH CBSI3U
(xoBaJIeHTHAs! HEMOJISIpHAsE U MOJISIpHAs, UOHHAs, MeTauinueckas). VoHsI:
KaTUOHBI U aHHOHBL. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHUYECKOU
cBsi3H (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b

1.4

BaneHTHOCTE. SJ'IGKTpOOTpI/II_[aTCJIBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. (UMbl KPUCTALIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
IlonaTne o mucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBas 10J1 BEIIECTBA B paCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHH. Homenkiarypa
HEOPraHUYECKUX BEILECTB

1.7

Xumuueckas — peakums.  Knaccudukanus ~— XMUMHYECKMX — peakUHi
B HEOPraHWMYECKOM M OPraHMYECKOM XHMHH. 3aKOH COXPAaHEHHUS MacChl
BEILECTB, 3aKOH COXPAHEHMS M IIPEBPAILECHUs DHEPIUU NPU XUMHUYECKHUX
peaKkuax

1.8

CKOpOCTh peakiy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DAKTOPOB

1.9

OOpatumbie peakimu. XUMHYECKOe paBHoBecue. DakTOpbl, BIUSIONINE
Ha COCTOsIHUE XuMuueckoro pasHosecus. [Ipunuun Jle [latense

1.10

OnekTpoiutuueckas auccouuanusi. CuwibHbiE W CiaOble AJIEKTPOIUTHI.
Cpena BOJHBIX PAcTBOPOB BEIIECTB: KHUCJas, HEUTpabHAsl, IIEJIOYHAS.
Peakimu noHHOoro ooMeHa

1.11

OKHUCIINTEILHO-BOCCTAHOBUTEIILHBIC p€aKkuu

Heoprannueckas xumus

2.1

Hemeramner. Ilonoxkenne ©HemetaisioB B llepuomndeckon cucteme
xuMuueckux osnemeHtoB J[.M. MenpaeneeBa U OCOOEHHOCTH CTPOCHUS
aToMOB. PU3MYECKHUE CBOMCTBA HEMETAIOB. AJITOTPOINHUS HEMETAJIIOB (Ha
npuMepe Kuciaopoaa, cepsl, pocdopa u yrieposa)
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2.2

XUMHUUECKUE CBOMCTBA BKHEHININX HEMETA/UIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoma W KpeMHHUS) MU UX COCAMHEHHH (OKCHJIOB,
KHCIIOPOJICOICPIKANUX KHUCJIOT, BOJOPOJHBIX COoeAWHEeHHM). [IpumeHeHne
BOKHEHIIIMX HEMETAJUIOB M UX COCTMHEHHIA

2.3

Mertamibl. [Tonoxenne MeTauioB B [lepuoaudeckoit cucTeMe XUMUYSCKHX
anemenToB JI.M. MenneneeBa. OCOOGHHOCTH CTPOEHUS DIEKTPOHHBIX
ob6onouexk aromMoB MeTawioB. OOmme (u3ndeckue CBOWCTBA METAJIJIOB.
CraBel METAJUTOB. DIIEKTPOXUMUYCCKUH PsiJT HAMPSHKECHUH METaIOB

2.4

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIMX META/UIOB (HATpHM, Kalul, KaJabIIUH,
MarHuii, aJIIOMUHUM, ITUHK, XPOM, KEJI€30, ME/ib) U UX coearuHeHui. OO0iue
CIIOCOOBI MOTyYeHHs MeTaJUIoB. [IpuMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'enernueckas CBA3b HCOPTaHUYCCKHX BCIICCTB, IIPpUHAJICKAITUX
K pa3JIMYHbIM KJIacCaM

XUMHUS U )KU3HD

3.1

Ponbs xumun B o0ecrieyeHun HKOJIOTMYECKOM, SJHEPreTUUECKOW U MUILIEBON
0e30MacHOCTH, pa3BUTUM MeauluHbl. [loHSATHE O HayyHBIX MeToJax
II03HAHUS BEIIECTB U XUMUYECKUX PEaKLUN

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX HPUHLUIAX T[POMBIIUIEHHOTO
MOJIy4eHUS] Ba)KHEUIIUX BEIIECTB. YEI0BEK B MUPE BEIIECTB U MaTEPUAIIOB:
BOXHEHIIME CTPOUTEJIBHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTEpHAJIbI,
KpacKH, CTEKJIO, KEpaMHKa, MaTEPUAJIbI IS SJIEKTPOHUKH, HAHOMATEPHaJIbl,
OpraHUYeCcKUEe U MUHEpaIbHbIEC YIOOPEHUS

3.3

XuMusi U 340pPOBbE YEIIOBEKA: IMpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MacCHOrO MCIOJIb30BaHUSI MpPEnapaToB ObBITOBOM
XUMHUHU B TOBCETHEBHOM JKU3HU
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