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Pabouass mporpamma mo yudeOHOMY mnpeamery «Xumus» (06a30BbIA YPOBEHD)
(npenMetHas obOnacTh «EcTecTBEHHO-HAYyYHbIE PEAMETHI») (1ajlee COOTBETCTBEHHO —
nporpaMma IO XUMHHU, XUMUS) BKJIIOYAET IMOSCHUTEIBHYIO 3alUCKY, COAEpKaHue
0oOy4eHMsl, IJITAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS MPOrPaMMBbI 110 XUMHH, [IJITAHUPYEMBIE
pe3yNbTaThl, TEMAaTHYECKOE TUIAHUPOBAHKE, TIepeueHb (KoAu(UKaTop) pacipeeeHHbIX
[0 KJaccaM TMPOBEpPSAEMBIX TpeOOBaHWII K pe3yibTaTaM OCBOCHUSI OCHOBHOM
0o0pa3oBaTENbHOM MPOrpaMMbl CPEIHEr0 OOIIero o0O0pa3oBaHUS W BJIEMEHTOB
coJiepKaHUs IO XUMUMU.

[TosicHuTenpHas 3amucKa OTpa)kaeT OOIIME IEeJM U 3aJa4d HU3yYCHUS XUMUHU,
XapaKTEPUCTHKY ICUXOJOTMYECKHX MPEANOCHIIOK K €€ HM3YyYEHHUIO 00y4aroluMUcH,
MECTO B CTPYKType ydeOHOro IUlaHa, a TaKXe MOAXO0Ibl K OTOOpY COJEp)KaHHS,
K OIpEACICHUIO IUIAaHUPYEMBIX pe3yJIbTaTOB MU K CTPYKTYpE TEMaTUYECKOIo
TUTAHUPOBAHUSL.

Conepxxanue OOydeHHsS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpHIE
IpeayiaraloTcs JUisl 00sA3aTeNbHONO0 M3YyYEHHs B KaXJIOM KIIacC€ Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus.

[InanupyeMble pe3ysbTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUH BKJIKOYAIOT
JUYHOCTHBIE, METAlPEAMETHBIE PE3yJIbTAaThl 3a BECh IMEPUOJ OOYYEHHS Ha YpPOBHE
CpelHEero oOIIero o0pa3oBaHUs, a TAKXKE MPEAMETHBIE JOCTHXKEHHS O0Yy4arollerocs
3a KaXKIbIH Toj] 00y4YeHHUs.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE CpeAHEro oOiiero odpa3zoBaHusi pa3paboTaHa
Ha OCHOBe TpeOOBaHMU K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON
MporpamMMsbl cpeiHero oduiero oopaszoBanus, npeacrasieHHbix B GI'OC COO, ¢ yuetom
KoHuenuuu mnpenonaBaHusi y4deOHOro mnpeaMera «Xumus» B 00pa30BaTeIbHBIX
opranuzanusix Poccuiickoit denepanuu, peaau3yrolldX OCHOBHbIE 00pa30BaTelIbHbIE
MporpaMMbl, ¥ OCHOBHBIX TMOJOXEHHH (denepasbHOM paboueid  IPOrpaMmbl
BOCITUTAHMSI.

OCHOBY MOJX0/I0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUIO 00IIeiH
CTpaTeruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHUS OOYyHAIOUIMXCSI CPEJICTBAMHU y4E€OHOTO
npeamera «Xumus» gana 10-11  kimaccoB Ha 0a30BOM  YpPOBHE COCTaBWJIU
koHuenrtyanbHble mnonoxkeHus @OIOC COO o B3auMOOOYCIOBICHHOCTH IIEJeH,
COJICp)KaHMs, pPe3yJbTaToB oOOydeHUss W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM € JAHHBIMHU TMOJIOKEHUSMH MporpamMMa Ho XuMuu (0a30BbIif
YPOBEHB) Ha YPOBHE CPEIHETO 00111er0 00pa30BaHUS:

yCTaHaBJIMBaeT o00s3aTelibHOE  (MHBapUAHTHOE) TMPEAMETHOE  COJepkKaHue,
ONpeeNsieT KOJIUYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaXJIO0M dTare
M3y4YeHUsl MpeaMeTa, MPEeAyCMAaTpUBAET NPHUHIUIBI CTPYKTYPUPOBAHMS COAEpIKAHUS
U pacnpeeseHns ero o KjiaccaM, OCHOBHBIM pa3zieslaM U TeMaM Kypca;



JaeT MPUMEPHOE paclpeaesieHue y4eOHBIX YacoB IO TEMAaTHYECKHM pas3feliaM,
PEKOMEHIyeT TPHUMEPHYIO MOCIEAOBATEIbHOCTh HM3YYECHHS OTACJIbHBIX TEM Kypca
C YUYE€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO IMpoIiecca,
BO3pPACTHBIX 0coOeHHOCTEN oOyyaromuxcs 10 — 11 kiaccos;

AT METOJAMYECKYI0 HWHTEpHpETalMI0 LeJed H3y4YeHHUs MpeaMera Ha YpOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHCTEME cCpeaHero obmiero  oOpa3oBaHws,
COZIEpKATEIbHONM XAPaKTEPUCTUKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNpbHON MporpamMMbl  CpelHero ooOimero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEJAMETHBIX), OCHOBHBIX BHJOB  Yy4e€OHO-IIO3HABATEIHLHON
JESTeNIbHOCTH O0y4alomierocss MO OCBOGHUIO cojaepxkaHus mpenmera. [lo Bcem
Ha3BaHHBIM TMO3UIUAM B TMporpaMMme MO XHMHH COOJIIOIEHA MPEEMCTBEHHOCTh
c (¢enepanbHON pabouell IMpoOrpaMMoil OCHOBHOTO OOLIEro OOpa3oBaHMs 10 XUMHUU
(s 8-9 kaccoB 00pa3z0BaTEIbHBIX OpraHU3alid, 0a30BbIM YPOBEHB).

[IporpammMa 1O XUMHH SIBISE€TCS OPUEHTHUPOM JIJIi COCTaBJIEHUS pPabodmx
MIPOTrpaMM, aBTOPBI KOTOPBIX MOTYT IPEMJIOKUTH CBOW MOAXOJ K CTPYKTYPUPOBAHUIO
U TIOCIIEIOBAaTEIbHOCTH H3y4Y€HUs Y4eOHOro MaTepuana, a TakKe CBO€ BUJCHUE
OTHOCUTEJILHO BO3MOXKHOCTH BBIOOpa BapHaTUBHON COCTABJISIONIECH COJIEpP KAHUS
npeaMeTa JOMOJIHUTENBHO K 00513aTeNIbHOM (MHBAPUAHTHOM ) YaCTH €r0 COACP KaHUsI.

XuMHuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIMYCKHUKAMH 00I1€00pa3oBaTENbHON
OpraHu3alliy, SBJISIETCS HEOThEMJIEMOM YacThl0 HUX OOPa30BAaHHOCTH U CIIYXKHUT
3aBEPILAIOIINM ITANIOM PeaM3allii Ha COOTBETCTBYIONIEM 0a30BOM YpOBHE KITHOUYEBBIX
LEHHOCTEH, MPUCYIIMX LEJOCTHOM CHUCTEME XUMHUYECKOro oOpaszoBaHus. KiroueBbie
IIEHHOCTH KacaloTCsl TO3HAHUS 3aKOHOB MPUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHUS
M 00IIel KyJIbTypbl YEJIOBEKAa, a TAKKE IKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHUS
K CBOEMY 3/J0pOBBIO M MNPUPOAHON cpene. Peamnsyercss xumuyeckoe oOpa3zoBaHUE
oOydJarommxcsi Ha ypOBHE CpEIHEro oO0Iero ooOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMeTa «XUMHS», COAEPKaHUE U MOCTPOCHHE KOTOPOTO OMPENETEHbl B MPOrpaMme
M0 XMMHUHM C Y4ETOM CHeNU(UKH HAYKH XHUMHH, €€ 3HAYEHUS B MO3HAHUMU TPUPOJIbI
¥ B MaTepUaJIbHOM KU3HU OOIIECTBA, a TAKXKE C YYETOM OOIIMX IeJiel U MPUHIUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro oOLIero oopa3oBaHUs
B Poccutickoit denepanum.

[Ipu QopmupoBanumn coaepx aHusi npeaMera «XUMHUSD YUYTEHBI CIEIYIOLIUE
MIOJIOKEHUS O crielu(UKe U 3HAYCHUN HAYKU XUMUHU.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3/1aHUU
HOBOM 0a3bl MaTepuaibHOW KyJIbTYpPhl, BHOCHUT CBOW BKJIaJg B (HOpMHUpPOBAHUE
pPalMOHAJIBHOTO HAYYHOT'O MBIIUICHUS, B CO3JaHUE LIEJIOCTHOTO MPEACTABICHUS
00 OKpy’KarolleM MHUpe KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, KoTopoe (hopMupyercs
B XMMHUU Ha OCHOBE ITOHMMAHHSl BEIIECTBEHHOTO COCTaBa OKPYKAIOUIEro MHpa,
OCO3HaHMS B3aMMOCBSI3H MEX]y CTPOEHHUEM BEILECTB, UX CBOMCTBAMU U BO3MO>KHBIMU
00JaCTMU TPUMEHEHUS.



CoBpeMeHHas XUMHUS KaK HayKa CO3MJATelIbHas, HayKa BBICOKMX TEXHOJIOTHI
HaIpaBJIeHa Ha pelieHre TI00aabHbIX MPOOJIeM YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HSKOJOTUYECKON O€30MaCHOCTH U OXPaHbI
310poBbsi. TECHO B3aUMOJAEHUCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHMsI CTalla
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYJbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEHIHOTO
TpyJa ¥ )KU3HU KaXKAO0TO YJieHa OOIIeCcTBa.

B cootBeTCTBUY C 00IIMMHU LEISIMU U IPUHIIUIIAME CPETHET0 O0IIEro o0pa3oBaHus
comepxkanue mpeamera «Xumus» (10 — 11 kmaccel, 6a30BBIA YpPOBEHb H3yUCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY O00ydJarouuxcs,
HEOOXOJMMYIO MM JJisi BBIPAOOTKHM MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIEIIHOTO
BKJIIOUEHUSI B )KU3HBb COLIMyMa, MPOAOJDKEHUS OOpa30BaHUSA B PA3NMMYHBIX OONACTIX,
HE CBA3aHHBIX HEIIOCPEICTBEHHO C XUMUEM.

CocTaBIsIOIKUMHY ITPeAMETa « XUMUS» ABISIOTCS 0a30BbIe Kypchl — «Opranuyeckas
xuMus» U «O0111as U1 HeopraHu4eckasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPTaHMYECKOU
XUMUU (C BKIIOYEHHEM 3HAHMM W3 OOIEeld XWMHHM) M OPraHWYeCcKOM XHMHH.
®opMHpOBaHUE JTAHHOW CUCTEMBbl 3HAHUM MPU H3YUYEHUU NpeaMeTa 00ecreyrBacT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSITHIH,
3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas
M HEOopraHuveckas XuUMUs» CPOpMHUpOBaAHA B MpOrpaMMmMe MO XUMUU Ha OCHOBE
CUCTEMHOI'0 MOJX0Ja K U3YYEHHIO y4eOHOro Marepuaia U o0yclOBJI€Ha UCTOPUUECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha OMPEIEICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpraHMYeCKON XMMHH BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKOW TEOpUHU
CTPOEHHUS OpPraHUYECKUX COCIWHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX
Y DJIEKTPOHHBIX IPEICTABICHUNA O CTPOCHHH BellecTB. CBeeHus1 00 U3yyaeMbIX B Kypce
BELIECTBaX JalTCid B Pa3BUTUU — OT YIJIEBOJAOPOIOB JO CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4ecKOod XUMHUU IIOJY4YarOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MNEpPBOHAYAIbHBIC
NPEJCTaBICHUS] O XUMHUYECKOW CBS3M, KJIACCU(PUKALMOHHBIX MpPH3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

B mpeamere «Xumus» 6a30BOTO YPOBHSI pacCMaTpUBAETCS W3YUYEHHBIN Ha ypPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUECKUW MaTepuanl U (PaKTOJOTUUYECKHE
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 0OBICHSIONIEH 1 TPOTHO3UPYIOIIEH.

Ennnas cucremMa 3HaHUKW O BaXKHEMIIMX BEIIECTBAX, WX COCTaBE, CTPOCHHUM,
CBOMCTBaxX W TMPUMEHEHUH, a TaKKe O XUMHUYECKHX pEaKLUUsIX, HX CYIIHOCTH
¥ 3aKOHOMEPHOCTAX MpOTeKaHus aomnoiHseTrcs B kKypcax 10 u 11 kmaccoB anemeHTamMu



coJiep KaHusl, UMEIOIIMMHU KYJIbTYpPOJIOTMYECKUN U MPUKIAJIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMUU C JIPYTUMU HayKaMu, paCKphIBAIOT €€
pOJIb B TO3HABATEILHOW W TMPAKTUYECKOM NI€ATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K IMPOLIECCY TBOPYECTBA B OOJIACTH TEOPHHM U MPAKTUUYECKHUX
NPWIOKEHU XUMHUHM, TOMOTalOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIECTBEHHO
Y JIMYHOCTHO 3HAYHUMBIX MPOOJIEMax, CBA3AHHBIX C XUMHUEH, KPUTUUECKU OCMBICIUBATH
uHGOPMAIIMIO U IPUMEHSTH €€ JIJIs MOTOJHEHHs 3HAHUMN, PEIICHNUs MHTEIICKTYalIbHbIX
U DKCIEPUMEHTAJIbHBIX HCCleoBaTeNnbckux 3anad. ConepkaHue y4eOHOro mpeamera
«XUMHS» JAHHOTO ypPOBHS HW3YYCHHS OPHEHTUPOBAaHO Ha  (OPMUPOBAHUE
y 00ydYarouuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHuA (Guiaocohckux uiei,
TaKMX Kak: MaTepUalIbHOE €IMHCTBO HEOPraHMYECKOTO M OpPraHUYeCKOro Mupa,
0OYyCIJIOBJIGHHOCTh CBOMCTB BEILIECTB HMX COCTAaBOM M CTPOEHHEM, I103HABAEMOCTb
IIPUPOJHBIX SIBJICHUM ITyTEM SKCIIEPUMEHTA U PELICHMS IPOTUBOPEYUI MEKYy HOBBIMU
(dakTaMM M TEOPETHYECKHUMH MPEINOChUIKAMH, OCO3HAHUE POJM XMMHUU B PEIICHHUH
HKOJIOTMUYECKUX MpoOJeM, a Takke MpoOjeM cOepeKeHUs IHEPreTUYECKUX PECypCoB,
CBIPbs, CO3JJaHUSI HOBBIX TEXHOJIOTHIA U MaTE€pPUaJIOB.

B nuiane penreHus 3aady BOCHUTAaHUS, Pa3BUTHS U COLMATIM3ALUU O0YYarOIUXCS
IIPUHATHIE IPOTPAMMOM 10 XUMHUU MOAXO/IbI K OIPEIEIEHUIO COIEPKaHUS U TIOCTPOCHUS
npeAMeTa MPEeAyCMAaTPUBAIOT (POPMHUpPOBAHUE Yy OOyYarOUIUMXCSl YHUBEPCAJIbHBIX
y4eOHBIX JEHCTBUI, MEIOIUX 0a30BO€ 3HAUEHUE JJIs1 PA3JINYHBIX BUJIOB J1€ATEIbHOCTH:
pemieHuss mpoOiieMm, MOucKa, aHaiu3a M o0paboTku HHGOpMAIMK, HEOOXOIUMBIX
Uil TIpUOOPETEHUs] OMbITa MPAKTUYECKOW U HCCIENOBATENIbCKON JesATEeIbHOCTH,
3aHMMAIOIIEN BaXKHOE MECTO B IIO3HAHUH XUMUU.

B nmpakTtuke npenogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOT'O O0OLIEro oOpa3oBaHus
TaK ¥ Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHus, MPU ONPEAEICHUHN COJAEPKATEIbHON
XapaKTEPUCTHKU [EJIed M3y4YEeHHMs MpeAMETa HalpaBJIEHUEM NEPBOCTEICHHON
3HAYUMOCTHU TPAJAULMOHHO MPU3HAETCS (DOPMUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIBHOCTH YeJIOBEKa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOIMYECKOW TOYKH 3PEHUSI TaKOU
MTOAXO/ K ONPEAEIEHUIO LENEN N3YUEHUS NMPEIMETA SIBISETCS BIIOJHE ONPAaBJAAHHBIM.

['maBHBIMU LIENAMH U3YyYE€HUS TIpeaMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI Ha 0a30BOM ypOBHE SIBJISIFOTCSI:

dbopMupoBaHHE CHUCTEMbl XMMHUYECKUX 3HAHWUN KaK Ba)KHEWINEW COCTaBIISIFOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHSATHS,
(GbyHIaMEHTalIbHBIE 3aKOHbI M TEOPHUM XWMHUH, OCBOEHHUE S3bIKa HAyKH, YCBOCHHE
U TIOHUMAaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUN MHUPOBO33PEHUECKOIO XapakTepa,
03HAaKOMJICHUE C UICTOPUEHN UX PA3BUTHUS U CTAHOBJICHMS;

dbopMHpOBaHWE W pPa3BUTHE TMPEICTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BEUIECTB M XHUMHUYECKUX pEaKklUuid, HEOOXOAMMBIX Uil MNPHOOPETEHUs YMEHUMH
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJIE,
B [IPAKTUYECKOU U NTIOBCEHEBHOM KU3HU;



pa3BUTHE YMEHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HaOIIOJCHHEM
U OOBSICHEHHMEM XUMHYECKOI'O SKCIIEPUMEHTA, COOIIOACHHEM IpaBuil 0€30IacHOro
oOpallleHus C BEIECTBAMHU.

CopneprkatesipHasi XapaKTepUCTHUKA LeJed U 3a/1a4 U3YyUEeHUs IPEIMETA B IPOrpaMme
[0 XMMHUHU YTOUYHEHA UM CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMH NPUOPUTETAMU
B CUCTEME CpeHero ooIero oopa3oBanus. CeroHs B MPETNojaBaHUA XUMUHU B OOJIbIIICH
CTETIEHU OTAACTCA MPEANOYTCHHUE MPAKTUUECKOW KOMIIOHEHTE COAEepKaHUsl 00ydeHus,
OpPUEHTUPOBAHHOW HA MOJATOTOBKY BBIMYCKHHKA 00111€00pa30BaTEeNIbHON OpraHu3aluiy,
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 oroii cBA3M mpu M3ydeHWH IpeaMera «XHMHUS» JTOMHUHHUPYIOIIEE 3HAYCHHE
MpPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

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

(opMHpoOBaHUE y 00YYAIOIIUXCS KIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETECHIIHN),
MMEIOLIUX YHHUBEPCAIbHOE 3HAUCHUE I PA3IMYHBIX BUAOB ACSITEIBHOCTU: PEIICHUS
npoOjeM, TMOUCKa, aHaiuM3a W 0o0paboTku  uHpOpMALMHM,  HEOOXOIUMBIX
IUI IPUOOPETEHUS OTbITA ACITETFHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B TIO3HAHUU
XUMHMH, @ TakXke JJI OLEHKU C MO3MIMHA SKOJIOTMYecKOM O€30MacHOCTH XapakTepa
BIUSTHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPTaHM3M 4YeJIOBEKa W MPHUPOIHYIO
cpeay;

pa3BUTHE TMO3HABATEJIbHBIX MHTEPECOB, WHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN O00YyYarolMXCs: CHOCOOHOCTH CaMOCTOSITENBHO MNPUOOpETaTh HOBBIE
3HAHUA 10 XWMHUU B COOTBETCTBHU C XU3HEHHBIMHU IMOTPEOHOCTSMH, UCIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUY JUIs IOMCKA U aHalIu3a y4eOHOM 1 Hay4HO-
MOMYJSIPHON HHPOPMAIIMKA XMMHYECKOTO COJIePIKaHNUS;

dopMupoBaHrHE U pa3BUTHE Yy OOYYAIOIIMXCSA ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUsI, HaOIIOAATeIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpbhIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUU ¥ TPOBEACHUU XUMHUYECKOTO
HKCIEPUMEHTA;

BOCIHTAHUE Y 00yJaromuxcsl yOekIEHHOCTH B TYMaHUCTUYECKOW HAPaBICHHOCTH
XUMHH, €€ BaXHOH pOJIM B PEIICHUU TJIOO0ANBHBIX MPOOJeM palroOHATBHOTO
MPUPOJIONIONB30BaHUS, TIOMOJHEHUSI JHEPreTHUYECKUX PECypcoB M COXpaHEHUs
IPUPOJHOTO PABHOBECHS, OCO3HAaHUS HEOOXOJUMOCTH OEpEeKHOr0 OTHOILIEHUS
K TPUPOJE M CBOEMY 3IIOpPOBBIO, a TaKKe MPUOOPETECHHUs ONbITa HCIOJb30BaHUS
MOJIyYEHHBIX 3HAHUM AJIi MPUHATHS T'PAMOTHBIX PEIICHUN B CHUTYyalMsIX, CBSI3aHHBIX
C XUMUYECKUMHU SIBICHUSMHU.



[enrn w 3amaun  u3ydeHus npeaMmeTa «XUMHS» TMOMYYHIM TMOAPOOHYIO
METOAMYECKYI0 HHTEepIpeTanuio B pasnene «llmaHupyemble pe3yabTaTbl OCBOCHHUS
HIpOTrpaMMBbl [0 XUMHK», TAKUM 00pa3oM 00eCreueHO YeTKOE IMPE/CTABICHHE O TOM,
KaKue 3HaHHUs 1 YMEHHS UMEIOT MPSIMOE OTHOIICHHE K peaTn3alii KOHKPETHOW HEIH.

B yuebHOM mutaHe cpemHero obmiero oOpa3oBaHHs MpeAMET «XUMHs» 0a30BOTrO
YPOBHSI BXOJUT B COCTaB MpeAMETHON 001acTu «EcTecTBeHHO-HAYUYHBIE TPEIMETHI.

OOmiee 4yuCiIO 4YacoB, PEKOMEHJOBAHHBIX U W3YyYEHUs XHUMUHU, — 68 4Yacos:
B 10 knacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COILEPKAHUE OBYUYEHMUA

10 KJIACC

Teoperuyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpeameT opraHWYecKOW XWMHH: €€ BO3HHKHOBEHHE, DAa3BUTHEC W 3HAYCHHE
B IIOJIyYCHHH HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOSHHUS OPraHHMYECKUX
coenunennit A.M. bytiiepoBa, ee OCHOBHbIE MOJIOKEHUSA. CTpPYKTypHBbIE (POPMYIIbI
OpTraHUYECKUX BEMICCTB. [ OMOJIOTHSI, M30MEpHUs. XUMHUYECKas CBS3h B OPTraHUYCCKUX
COCTMHEHUSIX — OJMHAPHBIC U KPaTHBIE CBSI3H.

[IpeacraBnenne o KiIaccupuKauu OPraHUYECKUX BemecTB. HomeHkmaTypa
OpPraHWYECKUX COCIMHEHUH (CHCTEMaTHUeCKas) 1 TPUBUAIBHBIC Ha3BaHUS Ba)KHEHIIIHX
MpeICTaBUTENEH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB MW WX [PEBpAIICHHI:
O3HaKOMJIEHHE ¢ 0o0pasllaMu OpPraHMYEeCKUX BEIIECTB U MaTepHallaMM Ha MX OCHOBE,
MOJICTTUPOBAHUE MOJIEKYJ OPTraHWYeCKUX BEIIEeCTB, HAONIOIEHHE W OMNHCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIEHUIO OPraHUYECKUX BEUIECTB MPU HarpeBaHUU
(aBieHue, 0OYTIMBaHKUE U TOPEHUE).

YrieBoaopoast

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKAN PsiZl. MeTaH M 3TaH — NpOoCTEUIINe
MPEACTABUTENN AJKAHOB: (PU3MYECKHE U XMMHUYECKUE CBOMCTBA (pEaKUUU 3aMEIECHHUS
Y TOPEHUS ), HAX0XKJICHUE B IPUPOJIE, IOJIyUEHHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB W CTPOEHHE, I'OMOJIOTMYECKHWA pAL. OTWUIEH U MPONUIEH —
MPOCTENILINE PEICTABUTENIN ATKEHOB: (PU3UUECKUE U XUMHUUYECKHE CBOWMCTBA (peakluuu
TUAPUPOBAHUS, TaJOIC€HUPOBAaHUS, THUIApATallMM, OKHUCIECHHMS U IOJMMEPU3ALUN),
MOJIyYeHUE U MPUMEHEHHUE.

Anxanuensl: Oytamuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BaXKHEHIIHE
XUMHUYECKUE CBOMCTBa (peakuust mnoiaumepusauuu). llomydyeHne CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJOTHYECKUM psif. ALETUIICH —
NpOCTEHIINN MpeACTaBUTENb AJTKUHOB: COCTaB, CTPOCHUE, (PU3MUECKHEe U XUMUYECKUE
CBOMCTBa (peakluu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUAPATALMHU, TOPEHUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apensbl. beH3out: cocraB, cTpoeHue, (U3NYECKUE U XUMUUECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHNSI U HUTPOBAHUA), MOJYyYEHUE M NMPUMEHEHUE. TOKCUYHOCTH apeHOB.
['enetnueckast CBsA3b MEXIy YIVIEBOJOPOJAMHU, NPUHAJICKAIUMHA K Pa3IdYHBIM
KJ1accam.

[IpuponHbIe HCTOUHUKU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U NOMyTHBIE HEPTIHBIC
ra3bl. Hed s 1 ee mpoucxoxaenue. CriocoObl mepepaboTKu HEPTH: IEPETOHKA, KPEKUHT
(TepMuueckuii, katanutuueckuil), nuponus. Ilpoayktsl mnepepaboTku HedpTH, HUX
NpPUMEHEHHE B TPOMBILIUIEHHOCTH U B ObITy. KaMeHHbIM yroib W OPOAYKTHI €ro
nepepadOTKH.



OKCHEepUMEHTAIIBHBIE METOJbl M3YYEHHMsS BEIIECTB MW HUX IPEBpalICHUI:
O3HaKOMJIEHHE C O0pa3lamu IjIacTMacc, KaydyyKoB U pe3uHbl, Koiekuuu «Hedtby»
U «YTojib», MOJEIUPOBAHUE MOJEKYI YIIEBOAOPOJAOB M TaJOr€HONPOU3BOIHBIX,
MPOBEJCHUE MPAKTUIECKOM pabOThI: MOMyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

PacueTHsie 3amaum.

Bbruncnenus o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00beMa, KOJIU4YEeCTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTa peakUUH [0 HM3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEIECTB WM NPOAYKTOB PEAKIIUH).

Kucaopoaconep:xaiue oprannyeckue coeImHeHnst

[IpenenbHble OAHOATOMHBIE CIUPTHL. METaHON M 3TAHOJI: CTpOoeHue, (puznyeckue
U XUMHUYECKUE CBOWCTBA (pEaKIMU C aKTUBHBIMH METaJUIaMH, TaJoreHOBOJIOPOJaMHU,
ropeHue), npuMeHenrue. BogopoiHbie CBSI3M MEXKIy MOJIEKyJlaMHu crupToB. [leiicTBue
METAHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHBIE CIHUPTHI. ITUJICHTIUKOIb W TIUILEPUH: CTpOCHHE, (Pu3nyeckue
1 XMMHYECKHE CBOMCTBA (B3aWMOJICUCTBUE CO IIEIOYHBIMUA METAJNIAaMH, Ka4eCTBEHHA
peakusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M 4enoBeka. [IprumeHeHune
[JIMIEPUHA U STUJICHTIIUKOIIS.

deHOo: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE U XUMMUYECKUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue deHona.

Anpaeruibl. @opManbIeru, aleTanbAeTul: CTPOCHHUE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA (peaKIMK OKUCIIEHUSI U BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIUHU ), MOJTyUEHUE
Y IPUMEHEHHUE.

OnHOOCHOBHBIE Tpese/bHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAsi M YKCYCHas
KHUCJIOTBI: CTpOCHHE, (PU3NUSCKUE U XUMUICCKHE CBOMCTBA (CBOMCTBA, OOIIHE JIJIs Kilacca
KHCIIOT, peakiusi JTepuduKkanuu), TmoiydeHue u npumeHeHue. (CreapuHoBas
U OJIEMHOBAs KUCIOTHI KaK MPEJACTAaBUTEIHN BBICIIUX KapOOHOBBIX KHUCJIOT. Mbla Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIECE JICHCTBHE.

Crnoxxable >QUpPbl Kak MPOU3BOJAHBIC KapOOHOBBIX KHUCIOT. ['MIpOSN3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornyueckast posib KUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKALMS YIJIEBOJOB (MOHO-, AW- U TMOJUCAXApPUIBI).
['mroko03a — mpocTelnii MOHOCaXapul: 0COOEHHOCTH CTPOECHUSI MOJIEKYJIbI, (PU3nyecKue
U XUMUYeCKue cBoicTBa (B3aumopeicTtBue ¢ ruapokcuaoM menu(ll), oxucnenue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTraHoBleHHE, OpOKEHUE TIIFOKO3BI),
HaxOoXJCHUE B MPUPOJIe, TPUMEHEHHE, Ouojoruueckas posb. dorocunre3. Opykrosa
KaK U30Mep TITIOKO3HI.

Kpaxman wu wuemtono3a kak mpupojHbie Tmonumepbl. CTpoeHue Kpaxmania
U 1eUiono3el. Pu3Mdeckue W XUMHUYECKHE CBOMCTBA Kpaxmaina (THUIPOJIu3,
Ka4ueCTBEHHAS PEaKIIUsI C HOJIOM).

DKCIepUMEHTaTbHBIE METOIbI U3YUEHHUSI BEILIECTB U UX MIPEBpAICHUI: IPOBEACHUE,
HAaOMIOZCHUE W ONMHUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KaueCTBEHHBIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHHUE JTaHOJAa OKCHUIIOM
meau(1l)), MHOTOaTOMHBIX CHHUPTOB (B3aUMOJACUCTBUE INIMIIEPUHA C THAPOKCHIOM
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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 ypaBHEHHUIO XUMHUYECKOW peakmuu (Macchl, 00beMa, KOJMIeCTBA
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEeaKIMd IO M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH ).

A3oTcoaepxaiiye OpraHudecKue coeIMHeHus!

AMHHOKHCIIOTBI Kak aM@OTepHble OpraHuyYecKue coeauHeHus. Duznueckue
U XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mOpuMeEpe TIuluHA). buojoruueckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuab.

benkn kak mnpuUpoAHBIE BBICOKOMOJEKYJISIpHbIE coenuHenus. [lepBuunas,
BTOpPUYHAS U TPETUYHASI CTPYKTypa O€JIKOB. XMMUYECKHE CBOMCTBA OCJIKOB: THAPOIU3,
JIeHaTypallys, KaueCTBEHHbIC PEaKIuU Ha OCJIKH.

DKCnepUMEHTAIbHBIE METOIbI U3YUYEHHUSI BELIECTB U MX MPEBpallleHUI: HAO0/IeHrE
M ONHUCaHUE JEMOHCTPAIMOHHBIX ONBITOB: JEHATYypalus OEJIIKOB NpPH HArpeBaHUU,
[[BETHBIE PEAKIIUU OCIKOB.

BroicokoMosieKyJISIpHbIEC COCIMHEHUS

OCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJIEKYJSIDHBIX COEIUHEHHI: MOHOMED,
IIOJIMMED, CTPYKTYPHOE 3BEHO, CTEIIEHb ITIOJIMMEpU3aLH, CPEIHA MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — IOJIUMEPH3aLUs
Y TTOJTMKOH/ICHCALIUSL.

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

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeaMETHBIX CBA3€M IIPU HU3YYECHUM OPraHUYECKOM XHUMUU
B 10 KiTacce oCyIIeCTBIIIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMH JJI1 OTICIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHITHS: SIBJICHHUE, HAYYHBIHN (DaKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKALMS, MEPUOAUUYHOCTh, HAOIIOICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, 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: IMUOICBBIC IPOAYKTBI, OCHOBBI PAMOHAJIBHOI'O ITMTAHUSA, MOIOIIUC
CpeacTBa, JICKAPCTBCHHLIC U KOCMCTUYICCKUC ITPCIIapaThl, MATCPUAJIbI N3 HCKYCCTBCHHBIX
U CUHTCTHUYCCKHNX BOJIOKOH.

11 KJIIACC

OBIIIAA U HEOPTAHNYECKASA XUMUSA
Teopernueckne 0CHOBbI XUMHUH

XUMHUYECKHUI 3JeMeHT. ATOM. Sapo atoMa, M30TOMbI. DJIEKTPOHHAs 000JI0YKA.
DHEpreTUYeCKUe YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIEMEHTHI.
Oco0eHHOCTH pacnpenesieHus 3JEKTPOHOB IO OPOUTAIISIM B aTOMaXx 3JIEMEHTOB MEPBBIX
YEeThIPEX MEPUOI0B. DIIEKTPOHHAS KOHPUTYpaIIHsl aTOMOB.

Ileppnonmueckuin 3akoH u Ilepuognueckas cucTEMa XMMHUYECKUX DIIEMEHTOB
JI.N. MenneneeBa. CBs3bp NEPUOAUYECKOrO 3akoHa M llepuoanueckor CHCTEMBI
xumuueckux 3iemMeHToB .M. MeHnmeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUSI aTOMOB.
3aKOHOMEPHOCTU W3MEHEHHUS] CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00Opa3yeMbIX HMHU
MPOCTBIX U CJOKHBIX BEUIECTB IO TPyIIlaM U MepuofaM. 3HAYEHUE MEPHUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemecTBa. XUMUYECKas CBsA3b. BUIbl XuMUYeCKO# CBsI3U (KOBaJICHTHAS
HEToJISIpHAass W TOJsipHasi, HWOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOW CBA3M (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBSI3b. BaJIGHTHOCTB. DJIEKTPOOTPULIATENIBHOCT. CTENEeHb OKHUCIIEHHS. VIOHBI: KAaTHOHBI
Y AaHUOHBI.

BemecTtBa MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
COCTaBa BelecTBa. TUIbI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUINA KPUCTAIUIMYECKON PELIETKH.

ITonsaTHe 0 nucnepcHbIX cucTeMax. ICTHHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas
JI0JIs BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coennHeHuil. HoMeHkimatypa HeOpraHMYeCKHX
BelIeCTB. ['eHeTMyecKass CBSI3b  HEOPraHWYECKHUX  BEIIECTB, IPUHALIICKAIIUX
K pa3JIM4HbIM KJaccaM.

Xumnueckas peaknus. Kmaccudukanmss XuMAYECKUX PEAKIUi B HEOPTaHHUECKOU
U OpPraHMYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHMS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y MIPEBPAILCHUS YDHEPTUU NP XUMHUECKUX PEAKIIHIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pas3inyHbIX (akTopoB. OOpaTuMble
peakunu. XuMudeckoe paBHoBecre. DaKTOphl, BIUSIOLIIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektposutuueckas aucconuanus. CuibHbIE W ciadbie dnekTponuThl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCIAs, HEUTpaslbHas, IIeNo4yHasA. Peakunu HOHHOTO
oOMeHa.

OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
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OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB MW WX [PEBpALICHUM:
nemoHcTpauus — Tabmun  «llepumoguueckass cucreMa  XUMHUYECKUX — SJIEMEHTOB
J.1. MengeneeBay, W3ydeHHE MOJEICH KPUCTALIMYCCKUX PEIICTOK, HAOII0ICHUE
U OIMCaHUE JIEMOHCTPAIMOHHBIX M JJAOOPATOPHBIX OIBITOB (Pa3J0KEHUE MEPOKCHUIA
BOJIOPOJa B IPUCYTCTBUM KaTaJIM3aTOPA, ONPEACICHUE CPENbl PAaCTBOPOB BEILECTB
C MOMOIUIbI0 YHUBEPCAIBHOTO WHAMKATOPA, PEaKIMH HOHHOTO OOMEHa), MpOBEICHHE
npakTH4eckor paboThl «BnusiHue pa3anuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKkuum».

PacueTHsie 3a1aum.

PacueTsl 0 ypaBHEHHAM XMMHYECKUX PEAKIUH, B TOM YHUCIIE TEPMOXUMHUYECKUE
pacyeTsl, pacueThl C UCIIOIb30BAHUEM IOHATHS «MacCOBas J0JIs BEIIECTBAY.

Heoprannueckasi xumusi

Hemeramnbl. Ilonoxenne HemetamioB B Ilepuoguueckoil cucteMe XMMUYECKHUX
sanemenToB /.M. MenzaeneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3HMYECKHUE CBOMCTBA
HEMETaJUIOB. AJUIOTPOIMS HEMETaUIoB (Ha MpuMepe Kuciaopojaa, cepsl, ¢ocdopa
U yTiepona).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
dbocdopa, yriaepona U KpeMHUSI) U UX COCIUHEHUI (OKCUIOB, KHUCIOPOJCOACPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprumeHeHnEe BaXKHENIIIUX HEMETAJIJIOB U UX COCIMHEHUU.

Mertamnbl. Ilosnoxxkenne wmertauioB B llepuoaudeckor cCUCTEME XUMHYECKUX
sanemeHToB J[.M. MenneneeBa. OcOOEHHOCTU CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. OOmue  du3myeckue cBoiictBa MeTawioB. CIiaBel  METaJIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAIOB.

XHWMHUYECKHE CBOMCTBA BAXHECHUIINX METAUIOB (HATPUM, Kaaui, KaJblIMi, 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  «MeTtayutel W CIUIaBb»,  OOpaslloB  HEMETA/UIOB,  PEIICHUE
OKCIIEPUMEHTANILHBIX ~ 3a7a4, HaOJIOJICHHWEe U  ONHCAHHWE  JIEMOHCTPAIMOHHBIX
U JTa0OpATOPHBIX OMBITOB (B3aMMOJICUCTBHE TUIPOKCHU]IA ATIOMHHHUS C PacTBOpaMU
KHUCJIOT M I1IeJIOUeH, KaYeCTBEHHbBIEC PEaKIIMM Ha KATHOHBI METAJLJIOB).

PacueTtHbie 3a1aun.

Pacuetsl Macchl BemiecTBa WM OOBbEMa Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAaCcCe WM 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMM BEIIECTB, PACUCTHI
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, Pa3BUTHH MEIUIIMHBI. [IoHATHE 0 HAYYHBIX METOJIaX MTO3HAHUS BEIIECTB
Y XUMHUYECKUX PEAKIIUH.
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[IpencraBienust 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO TOTYYECHHUS
BaYKHEMILINX BEILIECTB.

YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BaXKHEUIIINE CTPOUTEIbHbBIE MaTepUabl,
KOHCTPYKIIMOHHBIE ~ MaTepHalibl,  Kpacku, CTEKJIO0, KepaMHuKa,  MaTepHalbl
I SIIEKTPOHUKHU, HAHOMAaTepUaibl, OpraHUYeCKIEe U MUHEPAJIbHBIEC yI0OpEHUSI.

XUMHUSLT W 370pOBbE 4YEJIOBEKAa: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaTroB, IpaBujia OE30MACHOTO MCHOJIb30BAaHUS IMPENAapaToB OBITOBOW XUMHH
B TIOBCEJITHEBHOM KU3HHU.

Peanuzanus MeXNnpeaMETHBIX CBSI3eH MPU M3y4yEeHUM OOLIEH M HEOpPraHWYeCKOU
xuMuu B 11 Kimacce ocylecTBISETCS Yepe3 MUCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-
Hay4YHbIX TOHSATUH, TaK W MOHATHM, SBISAIOIIUXCS CHUCTEMHBIMH U OTAEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIU3, CHUHTE3, KIacCu(puKauus, I[EPUOJUIHOCTh, HAOIIONAECHHUE, DSKCIIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®du3uKa: MaTepusi, SHEPTUsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJA, JHEPreTHUECKUU YpPOBEHb, BEILIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BELIECTBA, (PM3NYECKHE BEJIMYMHBI U €IMHULIBI UX H3MEPEHUS,
CKOpOCTb.

buonorus: kierka, opraHu3M, 3KOcUcTeEMa, Onocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, MOJIE3HBIE HMCKOMAeMble, TOILIUBO,
PECYPCBI.

TexHonorus: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJUIyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX  MaTepHUANIOB, CEIbCKOXO3AWCTBEHHOE IMPOM3BOJCTBO, IHILEBAs
IIPOMBILUIEHHOCTb, dapmaneBTHUECKas IIPOMBIIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  MpEenaparoB, MPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MAaTepUasoB,
AJIEKTPOHHASI IPOMBIIIJIEHHOCTh, 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 00y4YarOIUMUCS
oporpaMm  cpeAHero oémero oOpa3oBaHus  (JIMYHOCTHBIM, MeETaNpeIMETHBIM
U npeaMeTHbiM). HaydHO-MeToaMuecKod OCHOBOM il pa3palOTKU IUIAHHPYEMBIX
pe3yJbTaTOB OCBOCHUS MPOTPaMM CpeIHEro o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-
NEATEIIBHOCTHBIN MOIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OOLIETOo
o0Opa30BaHMsI BBIJEIIEHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HaHWE OOYyYaIOIIUMHUCS POCCUHUCKONW TPaXTAHCKOW HMJACHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJINYUE MOTUBAIUH K O0YUYEHHUIO;

LEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH M UCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOLIMXCS PYKOBOJACTBOBATbCA B CBOEHU
JESTeIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKAaMH, MPUCYIIUMH LETOCTHOU CHCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJM4Ke IPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTH LIEJIN
Y CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MTpeAMETa « XUMUS» JOCTUTAIOTCS B €AUHCTBE
y4eOHOM M BOCIUTATEIbHOW AESATENBHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LICHHOCTSAMH U HJ€ajJaMU POCCUICKOTO
IPaKJAHCKOTO OOIIECTBA, MIPUHATHIMU B OOILECTBE HOPMAMU M MPABUJIaMU MOBEJICHUS,
CHOCOOCTBYIOLIMMHU TPOLIECCaM  CaMOMNO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOT'O
CTaHOBJICHUS INYHOCTH 00yYaOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  NIpeaMera  «XUMHUS»  OTpa)xaroT
c(OPMUPOBAHHOCTh ~ OMbITAa TO3HABAaTENBHOM M  MPAKTHUYECKOH  JEeSTENIbHOCTH
oOy4Jaronuxcs 1o peajan3aluy NPUHATHIX B OOIIECTBE [IEHHOCTEW, B TOM YUCJIE 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 COBMECTHOH TBOPYECKOW JEATEIBHOCTH NMPH CO3JAAHUU YUEOHBIX
MIPOCKTOB, PEIICHUU YYeOHBIX W IMO3HABATEIbHBIX 3a]a4, BBIMOJHEHUH XHMHYECKUX
HKCIIEPHUMEHTOB;
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CIIOCOOHOCTH ITOHMMATh U IMPUHUMATb MOTUBbI, HAMCPCHUS, JIOTUKY U aPTYMCHTbLI
APYTIUX IIPHU aHAJIU3C PA3JINYHBIX BUIOB yqe6H0ﬁ ACATCIBHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHMS

IICHHOCTHOT'O  OTHOIICHWSI K HCTOPUYECKOMY M  HAy4YHOMY  HAcCJEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHUSI K TIPOIIECCY TBOpYECTBA B OO0JaCTH TEOPUM U MPAKTHUYECKOTO
MPUMEHCHUSI XUMHH, OCO3HAHUSI TOrO, 4YTO JOCTHMKEHUS HAYKH €CThb pEe3yJbTar
JUTUTEIBHBIX HAOIOICHUM, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO
TpyJa YYEHBIX U IPAKTUKOB;

WHTEpECa W IO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUHM WU TMOCJIEAYIOIIEM aHAIU3E
uH(}OpPMAITUHU O TTEPEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTCUECTBCHHOU XUMUH,

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CHUTYyallUM, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U TOCTYIIKM CBOMX TOBAPUIIEH C MO3UIUHN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEACTBUN 3TUX MMOCTYIIKOB;

4) popMupoOBaHHUSI KYJbTYPbI 3[I0POBbI:

MMOHUMAaHUS LIEHHOCTEN 3I0pOBOrO U O€301acHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U TCHUXUYECKOMY
3JI0POBBIO;

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

NOHMMaHUsl LIEHHOCTU MPaBWJI UHIUBUIYaJIbHOTO U KOJIJIEKTUBHOTO O€30I1aCHOTO
MOBEJEHUS B CUTYALUSIX, YTPOKAIOUIUX 310POBBIO U )KU3HU JOEH;

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

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEI0BATEIHLCKON IESITEILHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIHHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acCTHE B PEIICHUM MPAKTUYECKUX 3a/1ad COIMATbHOMN
HaIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpECa K TMPAKTUYECKOMY H3yueHHI0 Tpodeccuid  pa3IuyHoro  poja,
B TOM YHUCJI€ HA OCHOBE IIPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTbHOW TPAEKTOPUHN 00pa30BaHus,
Oynymield mpodeccuu W peanu3aliil COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C y4YETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHU, HHTEPECOB M MOTpPEOHOCTEM
00I111eCTBA;
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6) IKOJIOrHYEeCKOro BOCIIMTAHMS

DKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K TIPUPOJie, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHMMAaHUSl TJIO0AJBHOTO  XapakTepa »HKOJOTMUECKUX MpoOJeM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHMsSI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHKEHUM XUMHHM JJIA pPElIeHUs
BOIIPOCOB PAIIMOHATIBHOTO MIPUPOAOTI0IB30BaAHUS;

AKTUBHOTO HENPUSATHUS JACHCTBUMN, MPUHOCIIIUX BpEI OKPYNKAIOUICH MPUPOTHON
cpene, YMEHHUS TMPOTHO3MPOBATH HEOJIATONMPHUATHBIC 3KOJOTHYCCKUE TOCIICICTBUS
MPEIIPUHUMAEMBIX JICHCTBUN U MPEAOTBPAIATh UX;

HallMyus PAa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, SKOJOTHYECKON KYJbTYPHI,
OTBITA JIESITEILHOCTH JKOJOTUUYECKON HANpaBIEHHOCTU, YMEHHUSI PYKOBOJCTBOBATHCS
MMM B TO3HABATEJIbHOM, KOMMYHUKATUBHOMW W COIMAILHON MpPaKTUKE, CIOCOOHOCTHU
1 YMEHUsI aKTUBHO MPOTUBOCTOSATH UACOJIOTUU XeMOhOoOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTU MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MMOHUMAaHUS CIEU(DUKN XUMHUHM KaK HayKHd, OCO3HAHUS €€ PO B (POPMUPOBAHUHU
pPaIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUHA IEJIOCTHOTO  IPEICTABICHUS
00 OKpyXaroleM MHUpPe Kak O €MHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUY TTPUPOTHBIX
3aKOHOMEPHOCTEH M pelieHu Ipo0JIeM COXPaHEHUsI IIPUPOJTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIsS COBPEMEHHOM [IUBUIIN3AIINH: B €€
T'YMaHHCTHYECKOW HANpPABICHHOCTH W BaXXHOW pOJM B CO3JMaHMM HOBOW 0a3bl
MaTepUaTbHOW KYJIbTYpPbI, PEIICHUH TJI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BHTHS
YeJI0BEUYECTBA — CBIPhEBOM, SJHEPTETUUSCKOM, IMMUIIEBON U IKOJIOTHYECKON OS30MTaCHOCTH,
B Pa3BUTHU MEIUIIMHBI, 00CCTICUCHUM YCJIOBHM YCIEIIHOTO TPyJa W IKOJOTUYECKU
KOM(pOPTHOM JKM3HU KaXKI0TO YJIeHA O0IIECTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOJOB ITO3HAHWS,
WCITOJIb3YeMBIX B ECTECTBEHHBIX HAyKaX, CIOCOOHOCTH HWCIIOJIb30BaTh IOIy4acMbIC
3HAHMS JUI aHadu3a U OOBSICHEHMS SIBICHUN OKPY>KAIOIIETO MHUpPA U MPOUCXOISIINX
B HEM WM3MEHEHUMW, YMEHHS JeliaTh 0OOCHOBAHHBIE 3aKJIFOYCHHS HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOIIMXCS JTAHHBIX C IEJIBIO MOYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MMO3HAHUIO U UCCIICIOBATEIBLCKOMN NEeITCIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOpa30BaHHMIO,
K aKTUBHOMY TOJIYYCHUIO HOBBIX 3HAHWW MO XWMHUU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSIMU;

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

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHUS YIECOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE I (POPMUPOBAHYSI MUPOBO33PEHUS O0YUAFOIIMXCSI MEKTUCITUTUTMHAPHBIC
(MeXTpeMeTHBIC) OOIICHAYYHBIC TOHSATHSA, OTPAKAIOIIME IEJIOCTHOCTh HAYYHON
KapTHHBI MUpa M CHEIU(PHUKY METOJOB TO3HAHMS, HCIIOJIB3YyeMbIX B €CTCCTBCHHBIX
Haykax (MaTepwsi, BEIEeCTBO, YHEPIHs, SBICHHE, MPOIECC, CUCTeMa, HayIHBIH (aKT,
NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEIOBaHHE, HAOIIOJICHUE,
U3MEpEeHHE, YIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaIbHbIC Y4YeOHBIC JeHCTBHUS (IMO3HABATEIbHBIC, KOMMYHUKATHBHEIE,
peryJisTUBHbBIE), obecrneunBarone ¢GopMupoBaHue GYHKIMOHAILHOM TI'PaMOTHOCTH
Y COIMAIbHON KOMITETEHIIMHU 00YYaIonuXCsl;

CIIOCOOHOCTh OOYYaIOIIMXCSl KMCHOJB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUSA M YHHBEPCAJIbHbIC y4eOHbIE JEHCTBUS B MO3HABATEIILHON
U COIIMAJIbHOM MTPaKTHUKE.

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

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE JeHCTBUS
ba3oBble Jornyeckue 1ecTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATH LEIU ACATEIbHOCTH, 3a1aBas MIApaMETPbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIEJISAMU;

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

BBIOMpPATh OCHOBAHUS M KPUTEPUU ISl KiIacCU(UKAIIMM BEIIECTB U XMMHYECKUX
peaKumii;

YCTaHABJIMBATh NIPUYNHHO-CJIEACTBEHHBIE CBSA3U MEXKAY U3y4YaeMbIMU SIBJICHUSAMMU;

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHBIC, EAYKTUBHBIE, IO aHAJIOIHH),
BBIABJIAITH 3aKOHOMEPDHOCTM M MNPOTHUBOPEYHs B PACCMAaTPUBAEMBIX SIBJIICHMSX,
(bopMyIIMpOBaTh BHIBOJBI U 3aKIIOUCHHUS;

IIPUMEHATh B NIPOLIECCE IO3HAHMS, HCIOJIb3YyEMblE B XHMHMH CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJICIbHbBIE MPEACTABICHUS — XUMUYECKHUI 3HAK
(cumBOJI) BMEeMEHTa, XUMHUYecKas (opmysia, YpaBHEHHUE XUMUYECKOW pEaKIUuu —
MIPU PEIICHUH YY€OHBIX TO3HABATEIbHBIX U MTPAKTUYECKUX 33/1a4, IPUMEHSTh Ha3BaHHBIC
MOJENBHBIE MPEACTABICHUSA U1l BBISBICHHS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUN.
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ba3oBble ucciieqoBarebCKue 1eiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTI'O MO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIIUM;

dbopMynMpoBaTh €M U 3aJa4d KMCCIIEOBAHUS, HCIIOJb30BAaTh IMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OPMYIHPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMS
U OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIOTE3bI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATEJIBHOTO INIAHUPOBAHUS U MPOBEICHUS YUCHHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro  pe3yibTar, (OpMyIUpOBaTh 0OO0OIIECHHUS
U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBAaHHBIN OTUYET O MPOJIETaHHON padboTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIEN0BATENBCKON U IPOEKTHOU JEATENBHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY ITOMCKY METOJIOB PELLICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B IIO3HAHMS.

Pabora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaATypa XMUMHUYECKOTO COAEpKaHUs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHETa),
aHAJIM3UPOBATh MH(POPMALIMIO PA3IUYHBIX BUAOB U (DOPM MPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ JJOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTH;

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

npuodpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B KaueCTBE CPEACTBA MpU paboTe C XUMHUYECKOU
uH(popmanuen: TpUMEHITh MEXIpeAMETHbIE (PU3HMUECKUe U MAaTEeMaTUYECKHUE) 3HAKU
Y CUMBOJIBL, (hOpMYJIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIITHOCTH.

KomMMmyHuKkaTMBHBIC YHHBEpPCAJbHbIC y4eOHbIC 1eHCTBUS:

3aJlaBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KH3€MOﬁ TEMBI B XOJA€ AualJiora
W/WIW  JUCKYCCUHM, BBICKAa3bIBaTh WUIEH, (HOPMYIUPOBATh CBOM IPEAJIOKECHHUS
OTHOCHUTCJIBHO BBIITOJHCHUA HpG,[[J'IO)KCHHOﬁ 3alayiu,

BBICTYIIATH C HpGSGHTaHHeﬁ PE3YyJIbTATOB [M03HABaTEILHOMU ACATCIIBHOCTHU,
IMMOJIYYCHHBIX CaMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHKAMHU IIPU BBIIIOJIHCHUH
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM pabOThl IO HCCIAEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEUIECTB, peaiu3aluu y4eOHOro mNpoekTa U (POpMyIHMpOBaTh BBIBOJBI
Mo pe3yJsibTaTaM HPOBCIACHHBIX I/ICCJ'IGI[OBEIHI/Iﬁ IMyTEM COI'JIaCOBAHU:A HOBI/II_II/Iﬁ B XOJ€
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.
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PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE NeHCTBUSA

CaMOCTOSITENIbHO  IJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  [MO3HABATEIHHYIO
JESITeNIbHOCTh, OMNpeNeNsisi €€ WeMd M 3aJadyd, KOHTPOJIMpOBaTh U 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil allTOPUTM JCHCTBHIA TIPH BHITIOJTHCHUH
y4eOHBIX U MCCIIEIOBATEIILCKUX 3aja4, BRIOMpaTh Hanbosiee 3(pHEeKTUBHBIN CIIOCO0 UX
pEIICHHUs C YISTOM TOTyUeHUs] HOBBIX 3HAHUI O BEIIECTBAX U XMMHUCCKHUX PEaKIIHSIX;

OCYIIECTBIISITh CaMOKOHTPOJb CBOCH JEATEIHPHOCTH Ha OCHOBE CaMOaHaIHM3a
M CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUSI MPOrPaMMbl CPEHEro OOIIEro oOpa3oBaHuUs
M0 XMMHUHM Ha 0a30BOM YpOBHE OPHUEHTUPOBAHBI HAa OOECIECUYEHHE MPEUMYIIECTBEHHO
0011e00pa3oBaTeNbHON U OOIIEKYIBTYPHOU MOATOTOBKH 00ydaronuxcsi. OHU BKIIOYAIOT
cnenupuyueckre Ui yd4eOHOTro mpeaMera «XUMHs) HaydHble 3HAHUS, YMEHUs
U CIocoObI JCHCTBUM 110 OCBOCHUIO, MHTEPIPETAIIMH U TTPEOOPa30BAHUIO 3HAHUM, BUJIbI
JEATEIbHOCTU MO TOJYYEHHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX
Y4EOHBIX M pEaTbHBbIX >XKM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C XUMHUEH. B mporpamme
110 XUMUU MIPEMETHBIC PE3YIbTaThl IPEACTABICHBI MO TOJaM U3yUYCHHUS.

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

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O XUMUUYECKON COCTaBIISIONICH €CTeCTBEHHO-
HAay4yHOM KapTHUHBI MHUpa, POJM XUMUU B TIO3HAHUM SABJICHUU TMPUPOIBI,
B (OPMHUPOBAHUM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOIUMOW [JIsi pEeHIeHUS MPAKTUYECKHX 3a7a4 M OIKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOIHOM Cpe/ie;

BJIAJICHUE CUCTEMOM XMMUYECKNX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOMOJIATAOIIINAE
MOHATUS (XMMUYECKUI HJIEMEHT, aToM, J3JIEKTpPOHHAas O000JI0YKa aTroma, MOJIEKYJia,
BAJICHTHOCTh, JJEKTPOOTPUIIATEILHOCTh, XUMHUYECKAsl CBS3b, CTPYKTypHas Qopmyia
(pa3BepHyTas U COKpaIleHHas ), MOJib, MOJIIPHAsI Macca, MOJISIPHBIN 00BeM, yTIIepOaHBIH
cKeJieT, QyHKIMOHAIbHAs TPYIINa, paJiuKajl, U30MEpHsl, U30MEpPbl, TOMOJIOTUUYECKUN PS]I,
TOMOJIOTH, YTJIE€BOJOPOAbI, KHUCJIOPOJ M a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTtpoeHus oprannueckux BeniectB A.M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MACChI
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKH A3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHMS,
JeXxalme B OCHOBE MOHMMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SIBICHUMH,
(aKTONOTUYECKHE CBEJEHUS O CBOWMCTBaX, COCTaBe, IOJYyYCHHH U 0€30MacHOM
WCIIOJB30BAaHUN BKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY W MPAKTUUYECKOU
NeATEeIbHOCTH YeJIOBEKa;
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c(hOPMHUPOBAHHOCTh YMEHHM BBISBISATh XapaKTepHbIC TMPU3HAKK TOHATHH,
YCTaHABIMBaTh HX B3aHUMOCBSA3b, HCIIOJb30BaTh COOTBETCTBYIOIIUE  IOHSTHUS
IIPU OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OPTaHUYECKUX COCTMHEHUN;

cOPMUPOBAHHOCTh ~ YMEHHMM  HUCIIOJIb30BaTh  XHMHUYECKYIO  CHMBOJIUKY
JUIS COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpallleHHON) (hopMyIT
OpraHUYECKUX BEUIECTB U YPaBHEHUN XMMHYECKUX pPEaKLUi, U3rOTABIMBATh MOJEIU
MOJIEKYJI ~ OpPraHMYEeCKHMX  BEHIECTB  JJs  WUIIOCTPAUUA  HUX  XUMHUYECKOIO
Y IIPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAMJICKHOCTh H3YUCHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHIO K OMpEACICHHOMY KjacCy/Tpyrre
COCIMHEHUI  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOJAEpXkAIlhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS 10 CHCTEMATHYECKOU
Homenkiatype (IUPAC), a Takke NPUBOIUTH TPUBHAIbHBIC HA3BAaHUS OTAEIbHBIX
OpPraHUYECKHX BEIECTB (3TUIJICH, MMPOIUJICH, alleTUIICH, STHIICHTIIUKOIIb, TITULEPHUH, (hEeHO,
(dbopmaniblierus, aneTanbAeTull, MypaBbUHasl KUCJIOTA, YKCYCHas KHCIOTa, OJIEMHOBAs
KHCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, (PYKTO3a, KpaxMal, eJUIi0103a, TJIUIKH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPENEIISATh BUIbI XUMUYECKOM CBSI3U B OPraHUYECKHUX
COEMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh yYMEHHUS TPUMEHSATh TOJIOKEHUS TEOPUU  CTPOCHUS
opranuueckux BemiecTB A.M. bytinepoBa mjisi 0O0bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTENEH PA3IMYHbIX KJIACCOB OPraHUYECKHUX
BEIIECTB (METaH, dTaH, dTWJICH, MPOMWICH, alleTUIIeH, OyTaaueH-1,3, MeTunOyTaarueH-
1,3, OeH30i1, METaHOJ, A3TAHOJ, ATWICHIJIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeru,
MypaBbUHAsA M YKCYCHAasl KUCJOTBI, IJIFOKO3a, KpaxMmaJj, LEeJUI0JI03a, aMHUHOYKCYyCHas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYI0 CBSA3b MEXAY HHUMH YPaBHEHUSMH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POpPMYIT;

c(hOPMUPOBAHHOCTh YMEHHMSI XapaKTE€pU30BaThb HWCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yrojb), CIOCOOBI MX MEPEepadOTKU U MPAKTHUECKOE
NpUMEHEHHE IPOAYKTOB NepepadbOTKH;

c(hOpMHUPOBAHHOCTH YMEHUI IPOBOUTH BHIYUCIICHHUS 110 XUMUYECKUM YPABHCHHSIM
(maccel, o00beMa, KOJMYECTBA HCXOJHOTO BEIIeCTBA WJIM MPOAYKTa PpPEeaKIuu
M0 M3BECTHBIM Macce, 00bEeMy, KOJMYECTBY OJIHOTO W3 HCXOJHBIX BEILIECTB
WJIM TPOAYKTOB PEAKIINHN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIIAJ€Th CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIax
HAay4YHOTO MO3HAHUS, UCIOJb3YEMBIX B XUMHUU MPU U3YYEHUU BEMIECTB U XUMUYECKHUX
ABJICHUN (HAOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BAThH
CUCTEMHBIC XUMHUUYECKUE 3HAHUS JJIsl IPUHATUS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;
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c(hOpMHUPOBAHHOCThL YMEHWW COONIOMATh TMpaBWiIa IMOJIb30BAHMS XUMHUYECKOU
MOCyI0M M TabOpaTOpPHBIM 000PYy10BaHUEM, a TAK)KE IMPaBUiIa 0OpaIlEHHS C BEIIIECTBAMHU
B COOTBETCTBUHU C HHCTPYKIMSAMU IO BBITIOJIHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJNHATH  XUMHYECKUN
AKCIEPUMEHT (TIpeBpalleHrss OpPraHMYECKUX BEIIECTB IIPU HArpeBaHUH, IOJIyUCHHUE
STUJICHA W HW3YyYCHHE €T0 CBOWCTB, KAYECTBCHHBIC PEAKIIMH OPTaHMYECKUX BEIIECTB,
JeHaTypaius OeNKOB MPH HarpeBaHWH, I[BETHBIE PEAKIMH OEIKOB) B COOTBETCTBUU
C MpaBWJIaMU TEXHUKH 0€30MaCHOCTH MpU OOpaIlleHUH C BEIIECTBAMU U JJaOOPATOPHBIM
o00OpyI0OBaHUEM, TPEICTABIATH PE3YNbTAThl XUMHYECKOTO JKCIIEpUMEHTa B (opme
3alUCH YPaBHEHUM COOTBETCTBYIOIIUX PEAKIUK U (POPpMyIHUPOBaATh BBHIBOJBI HA OCHOBE
ATUX PE3YIHTATOB;

chOPMHPOBAHHOCTh  YMEHUH  KPUTWYCCKH  AHAIM3HPOBATH  XUMHUYECKYIO
nH()OpMAITHIO, TTOTYIaeMYI0 M3 pa3HbIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(OpMAITHH,
HNHTepHeT u npyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIFOAATh IIPaBUJIa SKOJOTHUECKH IIeJIECO00Pa3HOT0
MOBEJICHUSI B OBITY W TPYAOBOW JACSITCIBHOCTH B IEIAX COXPAHEHHUS CBOETO 370POBBS
U OKpYXKalolel MPUPOTHON Cpebl, OCO3HABATh OIMACHOCTh BO3ICHCTBUS Ha JKUBBHIC
OpraHU3MBbI OIPECICHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbIc mokasarens [1JIK
(IpenebHO  JAOMYCTUMOM  KOHIIGHTpAIMHM), TIOSCHATH Ha IpUMEpax  CIIOCOOBI
YMEHBIIICHUS U TIPEAOTBPAIICHUS UX BPEAHOTO BO3ICUCTBUS Ha OPraHU3M YEJIOBEKA;

JUIsT  OOYYaroIMXcsi C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBS: yYMCHHE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHHUS BEIIECTB
1 XUMHUYECKUX SIBJICHUI;

JUIS CIETIBIX M CIA0OBHAAIIMX OOYyYaIOIMMUXCS: YMEHHE MCIOJIb30BaTh pPelibe(hHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMU4ecKux GopMyIL.

K xoniry o0ydyenus B 11 kiacce nmpeaMeTHbIe pe3ybTaThl OCBOCHUS Kypca «Oommas
Y HEOpraHUYeCcKasi XUMUSD» OTPakKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABJICHUM: 0 XUMUYECKOU COCTAaBJISIONIEH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpPA, POJIM XMMHUHU B MO3HAHUU SIBJICHUW TPUPOIBI,
B (OpMHUpOBAaHMM MBINUICHUS] U KYJbTYpPhl JIMYHOCTH, €€ (PYyHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOIWMOM IS PEIICHUS NPAKTHUYCCKUX 3a7a4 U DKOJIOTHYCCKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAask BKIIFOYAET: OCHOBOIOJIArarolIne
MOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JIEKTpOHHBIC OpOUTAIH
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN o0beM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb OKUCIICHUS, XUMHYECKas CBs3b (KOBaJICHTHas,
HMOHHas1, MEeTaJUIMYeCKasi, BOJOPO/IHAS), KpUCTAIUIMYECKAsl PEIIeTKa, TUIIBI XUMUYECKHUX
pEeaKUMii, pacTBOP, JICKTPOIUTHI, HEAJIEKTPOJIUTHI, SICKTPOJIUTHYECKAS THUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKOM pEakiuu, XUMHYECKOE
pPaBHOBECHE); TEOPUU M 3aKOHBI (TEOPUSl HIEKTPOJIUTHUYECKOM JAUCCOIMALINH,
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nepuoandeckuii 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH
COXPAHEHUSl U MPEBPAILCHUs] SHEPTUU MPU XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHM SI3bIK XHMHMHM, MHUPOBO33DEHYECKME 3HAHUA, JICKAIIME B OCHOBE
NOHMMAHUA TPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBICHUH, (PAKTOIOTHUYECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYyUYEHUH U 0€30IMaCHOM UCIOJIb30BAHUY BAKHEHIIINX
HEOPraHWYECKHUX BELIECTB B OBITY U MPAKTUUECKOM IEATEIBHOCTH YEJIOBEKA,

cOpPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTepHBIC TMPU3HAKK TOHSITHH,
YCTAaHABJIMBATh HX  B3aMMOCBS3b, HCIIOJIB30BAaTh  COOTBETCTBYIOIIME  IOHATHS
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

COPMUPOBAHHOCT ~ YMEHMW  MCIONB30BaThb  XUMHUYECKYID  CHMBOJMKY
UIA  cOCTaBleHUsT (OpMyJN BEIIECTB M YpPaBHEHUH XHMHUYECKUX peakLui,
cuctematuyeckyto HoMmeHknarypy (IUPAC) u TpuBHaibHblE Ha3BaHUA OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YTapHBIM Ia3, YIJIEKUCIbIA ra3, aMMHaK, TalieHas U3BeCTb,
HeralleHasi U3BeCTbh, MUThEBAsI COJA, MUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUU ONPENENSITh BAJICHTHOCTb M CTENEHb OKHCICHUS
XUMHYECKUX JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOHN CBS3H
(koBaneHTHasi, MOHHAs, METAJIMYECKas, BOJOPOAHAs) B COCIWHEHHUSAX, THUI
KPUCTAJUIMYECKOW PEIIEeTKH KOHKPETHOTO BelllecTBa (aATOMHAs!, MOJICKYJIIpHAsi, HOHHAs,
MeTaJlJIn4ecKas ), XapakTep cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUM;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHaBIMBATh NPUHAIJICKHOCTh HEOPTaHUYECKUX
BELIECTB [0 WX COCTaBY K ONpPEIEICHHOMY KJacCy/Tpynmne COeAMHEHUH (IIpOCThIe
BEILIECTBA — METaVIbl U HEMETAJUIbl, OKCUJbl, OCHOBAHUS, KHUCJIOTHI, amM(pOTEpHbIE
TUAPOKCHUIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHUW pACKpbIBaTh CMBICH NEPUOJUYECKOTO 3aKOHa
J.. MengeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX 3ieMeHTOB 1-4 mnepuonoB Ileproguueckoil CHCTEMBI XHMHUYECKHX
anemeHToB J[.M. MeHaeneeBa, HCIOB3Ys TIOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIII,
«QHEPreTUYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUs CBOMICTB
XAMUYECKUX DJIEMEHTOB M MX COCIUHEHUM IO mepuojam u rpynnam llepuonndeckon
CHCTEMBbI XUMHYECKHUX dJIeMeHTOB J/[.J1. MeHaeneena;

c(OpMHUPOBAHHOCTh YMEHHUI XapakTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE
CBOMCTBA  HEOPraHWYECKMX  BEIIECTB  pA3IMYHBIX  KJIACCOB,  MOJATBEPKIATH
CYLIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHWYECKUMHU  BEIIECTBAMHU
C IOMOIIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~ YMEHHUS  KJIacCU(PUIUpPOBATh  XMMHUYECKUE  peakUuu
[0 Pa3jJUYHbIM IpU3HAKaM (YUCIYy M COCTaBy PEArMpyroIIMX BEIIECTB, TEIJIOBOMY
addekTy peakuuu, HU3MEHEHUIO CTEeNeHEW OKHUCIEHUS JJIIEMEHTOB, OOpPaTUMOCTH
pEeaKIMM, YYaCTUIO KaTaau3aTopa);
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c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHECHHsS PEAKIIUN Pa3IMUHBIX THIIOB,
MOJIHBIE M COKpAILlEHHbIE YPAaBHEHMsI peaKI[Mii MOHHOrO OOMEHA, YYWUThIBas YCJIOBHS,
IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHUH  TPOBOJIUTH  PEAKIMH,  IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMUYHBIX HEOPTaHMYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM
MyTeM MOHBI, MPUCYTCTBYIOMINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

chOPMHPOBAHHOCTh ~ yYMEHHH  pPACKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEJCTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca 3THX
peaKLui;

c(hOPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOU
peaKkuu OT Pa3IUYHBIX (PAKTOPOB; XAPAKTEP CMEIICHUS XHWMHYECKOIO PaBHOBECHUS
B 3aBUCHMMOCTH OT BHeIIHero Bo3aeicTBus (nmpunnui Jle Hlarense);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUYECKHUE MPOIECCHI, JICKAIINE
B OCHOBE MPOMBIIUIEHHOTO TMIOJYyYEHHS] CEPHOM KHCIOThI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIMIAX U KOJIOTHYECKUX
npobJieMax XUMUUECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MTPOBOUTH BHIYMCICHUSI C UCTIOIH30BAHUEM TOHSTHUS
«MaccoBasl 107151 BEIIECTBA B PACTBOPE», OOEMHBIX OTHOILICHHUM Ta30B MPU XUMUYECKHUX
peakiMsIX, MacChl BelllecTBa WM 00beMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wiu 00beMy OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3¢ dekTa
pEaKMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI BELIECTB, IPEBPAICHUS U COXPAHECHHUS
SHEPIUH;

chOPMUPOBAHHOCTh YMEHUN COOJIOIAaTh MpaBWIa TMOJb30BAHUS XUMUUYECKOU
MOCY/101 U 1ab0paTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPABUIIA OOPAIIEHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIMSIMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  IUJIAHUPOBATh W BBINOJHATH  XUMHUYECKUU
AKCIIEPUMEHT (Pa3jo’KeHHUE TMEePOKCHIA BOJOPOJa B TMPHUCYTCTBHHM KaTajau3aropa,
OTpEe/ICJICHHE CPEAbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIWKATOPA,
BIIUSIHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW PEaKIMU, PEAKIIMM HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIuU Ha Cyib(dar-, KapOOHAT- U XJIOPU/-aHUOHBI, HA KaTUOH
aMMOHMSI, pEIIEHUE IKCIIEPUMEHTANIbHBIX 33714 1o TeMaM «MeTtaibs» u « HemeTramiby)
B COOTBETCTBUU C MPABUJIAMU TEXHUKHU O€30MACHOCTH MPHU OOpAICHHUH C BEIIECTBAMU
u  1a0opaTopHBIM  OOOPYIOBAaHHEM, TMPEACTABIATH PE3YJIbTAThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opMe  3alMcCh  ypaBHEHUH  COOTBETCTBYIOIIUX  PEAKIUN
1 (hOpMyYTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh  YMEHUN  KPUTUYECKH  AHAIM3HPOBATH  XUMHUYECKYIO
nHpopMaIuioo, TMOJydYaeMyr U3 Ppa3HbIX HCTOYHMKOB (CpelIcTBa MacCOBOM
KOMMYHUKaI, THTepHeT 1 ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MPaBUIIa HIKOJIOTMUYECKH LEIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYAOBOW NEATEIHHOCTH B IEISAX COXPAHEHHUS CBOETO 3J0POBBS
U OKPYXaIoIlleil MPUPOJHON Cpelibl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA >KUBBIC
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OPTraHu3Mbl OIPEIEIICHHBIX BEIIECTB, MOHMMAas cMbIcia nokaszarens [IJIK, mosicHsTh
Ha MpUMepax CHOCOOBI YMEHBIICHHUS] W TPEAOTBPAIICHUS MX BPETHOTO BO3ICUCTBUS
Ha OPraHU3M YE€JIOBEKA;

JUI  OOy4YaroIIuXCsl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBS: yMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJAaxX TO3HAHMUS BEIECTB
1 XUMHUYECKUX SIBJICHUM;

JUTSL CTIETIBIX M CIIA0OBUASIIMX OOYYAIOIIMXCS: YMEHHE MCIOJIb30BaTh pPelbedHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux (Gopmyit.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BU/IbI JICSITEILHOCTH
pa3nenoB U TEM [IporpamMmmHoOe cosiepxanue
/11 4acoB oOy4Jaronuxcs
y4eOHOro rpeaMera
Pa3znen 1. TeopeTudyeckue 0CHOBBI OPraHUYECKON XUMUU
1.1 | [Ipeamer 3 [IpenmMeTr opraHn4eCcKON XUMUU: PackppIBaTh CMBICIT N3y4aeMBbIX
OpraHUYECKON XMMUHU. €€ BO3HUKHOBEHHE, PA3BUTHE MOHATUM (BBISBJISATH UX XapaKTEPHBIC
Teopus crpoeHus Y 3HAUYCHHE B MOJYYCHUU HOBBIX MIPU3HAKH ), YCTAHABIUBATH UX
OpTraHUYECKUX BEILIECTB U MATEPUAJIOB. B3aUMOCBSI3b.
COEIMHEHUM Teopus CTpOCHHS OPraHUIECKUX [IprMEHATH NOJOKEHUS TEOPUHU

A.M. bytneposa

coenuHenu A.M. bytneposa,

€€ OCHOBHBIE MTOJIOKEHUS.
CrpykTypHbIe HOPMYIIBI OPraHUUECKUX
BemecTB. ['oMonorus, uzomepus.
XHAMHYECKas CBSA3b B OPraHUYECKUX
COEIMHEHHUSIX: KpAaTHBIE CBA3H,

G- U TT-CBA3H.

[IpeacraBnenue o KiaccupuKauu
OpPraHUYECKUX BELIECTB.
Homenknarypa opraHndeckux
COeIMHEHUN (CUCTeMaTHYeCKas)

Y TPYUBHAJIbHBIE HA3BaHUS BAYKHEHIIINX
IIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX
BELIECTB.

CTPOEHUS OPraHUYECKUX BEUIECTB
A. M. byTtnepoBa it 00bSICHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOECHUS.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUTSL COCTaBJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpaIlleHHON ) POpMYJT OPraHMYECKUX
BELIECTB.

Onpenensatb BUJbI XUMUYECKOH CBSI3U
(oxuMHaApHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHUSIX.

PackpbIBaTh poJib OpraHU4E€CKON XUMUU
B IIPUPO/JIE, XapAKTEPU30BaTh €€
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IKCcrepUMeHTATbHbIE METOIbI
U3Yy4YeHMs BellleCTB U MX NpeBpalleHuii:
e J[emoHCTpaIUu:

— O3HaKOMJIEHHE ¢ 00pa3IamMu
OpPraHUYECKUX BEIIECTB M MaTepUATaAMHU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIIICHUTO
OpraHUYeCKUX BEIECTB IPU HArPEBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTopHbIE ONBITHI:

— MOJIETTUPOBAHNE MOJICKY
OpPTraHUYECKUX BEIICCTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMmH.

HabmroaTe 1 onuceiBaTh
JEMOHCTPALIMOHHBIE ONBITHI; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI

U TIPAKTUYECKUE pabOThI

Htoro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | IIpenenbHbIC AJIKaHBI: COCTaB U CTPOCHUE,
YIJIEBOJIOPOABI — rOMOJIOTUYECKHM psifi. MeTaH 1 3TaH —
aJIKaHbI MPOCTEUIINE MPEICTABUTEIH AJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nIecKre 1 XUMUICCKHE CBONCTBA
(peakuuu 3aMeIeHHS U TOPEHUS ),
HaxO0XJICHUE B IIPUPOJIC, TOTYyUCHHE
U TIPUMEHEHHE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOECHUE,
YTIIEBOJOPO/IbL: TOMOJIOTUYECKHM P DTUIICH —

AJIKCHBI, AJIKaA1CHBI,
AJIKMHBbI

IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOEHHE,
duznyecKkre 1 XUMHUECKHUE CBOMCTBA

PackpbIBaTh CMBICIT U3Yy4aE€MbIX
MOHATUM (BBISIBJIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

P OMMCAHUU COCTaBA, CTPOCHHUS

Y TIPEBpAICHUN OPraHUuYECKUX
COCIUHCHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABIICHUST MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BEIIECTB.
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(peakiuu ruApupOBaHHUS,
raJIOTCHUPOBAHMUS, THAPATAIINH,
OKHCJICHUSI ¥ TIOJIMMEPU3AITUHN )
HaXOXKJEHHUE B MPUPOJIC, TOTyUEHUE
U TIPUMEHEHHUE.

Anxaauensl: OyranueH-1,3

u MeTuiI0yTaauen-1,3, XuMudeckoe
CTpOEHHE, peaKys TOJTUMEPHU3AIINH,
MIpUMEHEHHUE (JIJI1 CUHTE3a
MPUPOTHOTO ¥ CHHTETUYECKOTO
KaydyKa U PE3UHBI).

AJNKWHBI: COCTaB B 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTHUYECKHUH PsIJI.
ALleTHIIEH — IPOCTEUIINN
MIPEJCTABUTEINh AJIKUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3NUSCKHUE
U XUMHUYECKUE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
THpaTaIliy TOPCHMSI ), HAXOXKICHHE
B IIPHPOJIC, TTOJTYICHUE U IPUMCHCHHE

2.3

ApomaTudeckue
YTIEBOIOPObI

ApeHbl: 6€H30J1 ¥ TOJTYyOJI, COCTaB,
XUMHUYECKOE CTPOCHHUE MOJIEKYII,
buznyecKre 1 XUMHUIECKIE CBOMCTBA
(peakiuy rajJoreHupoBaHuUs

Y HUTPOBAHMUSI ), IOJTyUCHUE

u npuMeHeHune. Brnusnue Oenzona

VYcranaBiauBaTh NPUHAMJICKHOCTD
BEIIIECTB K OIMPEEICHHOMY KJIacCy
YTJIEBOJIOPOIOB MO COCTABY

U CTPOCHHUIO, HA3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYypE;
MIPUBOJAUTH TPUBUAIIBHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OnpenensiTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBaJICHTHOH CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue

1 XUMHUYECKHUE CBOMCTBA, BaKHEHIIINE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MIPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
yTI€BOAOPOA0OB (MeTaHa, ITaHa,
ATUJIEHA, alleTujIeHa, OyTaauena -1,3,
OeH3071a, TOJIyoJ1a).

BBISIBISTE TEHETUYECKYIO CBSI3h MEXKTY
YIJIEBOJIOPOIAMH U TTOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
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Ha OpraHrns3m 4CJI0BCKaA. I'eneruueckas
CB:A3b YIIJICBOAOPOOIOB

2.4

[Tpupoiabie
VCTOYHUKHU
YTJIEBOJIOPOJIOB U UX
nepepadoTKa

[Tpupoauslii ras. [lomyTHbie HeTAHBIE
ra3sl. Hed T 1 ee mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKUH,
Karanutuyeckuid). [TpoaykTel
nepepaboTKu HEPTH, X IPUMEHEHHE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBIl yroyib ¥ IPOTyKTHI €T0
nepepadboTKH.

JKCHepUMeHTATbHbIE METOAbI
N3y4eHHs BelleCTB

U MX NIpeBPallleHH:

e JleMOHCTpaLu:

— komtekuu «HepTh» u «YTomby;
— BUJeo(pparmMeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIEC OMBITHI:

— Ka4eCTBEHHOE OIpe/iesieHre
yIaepo/ia ¥ BOAOPO/1a B OPraHUYECKUX
BEIIECTBAX;

— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNUE MOJIEKYJI
YIIEBOAOPOIOB U
raJIOT€HONPOU3BOAHBIX.

peakinii C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYIL.
XapakTepu3oBaTh UICTOYHUKU
YTJIEBOIOPOAHOTO CHIPhS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOObI UX
nepepadoTKU U MPAKTUYECKOE
IPUMEHEHHE TIOyYaeMBbIX POIYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUS, & TAKIKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHMSI TAOOPATOPHBIX OMBITOB
U MIPAKTUYECKUX pabOoT M0 MOJIyUYEHHUIO
Y U3yYEHUIO OPraHMYECKHUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLMX PEAKLINI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOAUTDH BBIUUCIIEHUS

JUISL OTIpEICTICHUS] MOJIEKYIISIPHOM
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e [IpakTHueckue pabOTHI:

Ne 1. TlonyuyeHue 3TUIEHA U U3YYEHUE
€ro CBOKCTB.

e PacueTHble 3a1a4n:

— OIIpENENICHNE MOJIEKYJIIPHOU
(opMyJIbl OPraHUYECKOTO BELIECTBA

10 MacCOBBIM JIOJIIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB;

— PpacyeTsl 10 YPaBHEHUIO XMMHUYECKOU
peaxkuuu

(GopMyJIbl OPraHNYECKOTO BEILIECTBA,
10 YpaBHEHUIO XUMUYECKON PEaKIIUH.
CaMOCTOATENBHO ITAHUPOBATH

Y OCYLIECTBIISAATH CBOIO [IO3HABATEIBHYIO
NESITENIbHOCTD; MPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JeSITETbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kuciaopoacoaep:kamue opraHudeckne coeTnHeHn st

3.1

Cnuprsl. DeHon

3

[IpenenpHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHUYECKOE
CTpOCHHE, PU3NIECKHE K XUMUYSCKHUE
CBOMCTBa (peaKIUU ¢ aKTUBHBIMH
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
cBs13b. DU3HOIOTHYECKOE JEHCTBHUE
METaHOJIa U ATaHOJIa Ha OPTaHU3M
yeJIOBEKa.

MHOT0aTOMHBIC CITUPTHI: STHICHTITNKOJIb
U TJIMICPUH, XUMHUYECKOE CTPOCHHE,
(br3NYeCKUe M XUMHUYECKHIE CBOMCTBA
(B3aMMOEHCTBHE CO MIECTOYHBIMU
MeTaJlJlaMU, KaueCTBEHHAsl PEaKITUs
Ha MHOTOQTOMHBIE CTIPTHI).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBISBIISATH MX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIINE MMOHSATHUS

MIPY OMHCAHUH COCTABA, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COCIUHCHUM.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSL COCTABIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpAIIEHHOM ) (hOPMYJT OpTaHUUYECKUX
BCIIICCTB.

YcTraHaBIMBaTh MPUHAIEKHOCTh
BEIIECTB K OTPECIIEHHOMY KJIacCy
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DU3HOJIOTUYECKOE IEVCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenne
TJIAIIEPUHA U ATHJICHTIHKOJIS.
®enon. CTpoeHre MOJIEKYIIHI,
br3YecKue 1 XUMUYECKHUE CBOMCTBA
dbenona. TokcuuHocTh (peHoIIa, ero
(hU3M0I0TNYECKOE JIEUCTBUE

Ha OpraHu3M denoBeka. [[pumeHenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIE KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunbl: GopMalibIeru

U alleTaJIbACT U/, XAMUUECKOE
CTpoeHue, PU3NIECKUe U XUMUYECKUE
CBOMCTBA (peaKIUU OKUCIICHUS

Y BOCCTaHOBJICHUSI, KAYECTBEHHbBIE
peakium), NoJiy4yeHue

U TIPUMEHEHUE.

OHOOCHOBHBIE MPEJICTBLHbBIC
KapOOHOBBIE KUCJIOTHI: YKCYCHasI
KHUCJIOTa, XUMUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTRA
(oO1re cBOMCTBA KUCJIOT, PEAKIIHs
ATEpUPUKAIINN ), TTOTTyICHHE

u npuMeHenue. CTeapuHoBas

1 OJICMHOBAs KUCJIOTHI KaK
MIPEICTABUTENN BBICIIIUX KAPOOHOBBIX
KHCJIOT.

Mpbl1a Kak coM BBICIIUX KapOOHOBBIX

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
M0 CUCTEeMaTH4YeCKOM HOMEHKIIATYPE;
MPUBOJAUTH TPUBUAIIbHBIC HA3BAHUS
OTIICTILHBIX TIPEICTABUTEIICH
KHCIIOPOJICOIEPKAIIUX COCTMHEHUN.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
pUMEHEHUE, PU3HUECKHE

1 XUMUYECKHE CBOMCTBA, BaYKHEUIITHE
CIIOCOOBI MTOTYYCHUS TUITUIHBIX
MPEACTaBUTENCH PA3IMYHBIX KIIACCOB
KHUCJIOPOACOIEPKALIUX COCTUHEHUN
(MeTaHoOJIa, ATAHOJIA, TJIMIIEPUHA,
denona, hopmanbaeruma,
aleTanbAeTuIa, YKCYCHON KHUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
[EJUTIOJIO3b1 ); BBISIBISTH T€HETUYECKYIO
CBSI3b MEXXTy HUMH U TIOJITBEPKIATH €€
HaJIM4KUE YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKIMi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYI.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTpOEHUE U TPUMEHEHUE KUPOB,
XapaKTEpHU30BaTh UX 3HAUCHHE

JUTST 5KU3HEIEATETbHOCTH OPTaHH3MOB.
Oco3HaBaTh OMACHOCTH BO3EHCTBUS
Ha )KUBBIC OPTAHU3MBbI OITPEICIICHHBIX
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KHCJIOT, UX MOIOIIIEE JICHCTBUE.
Cnoxuble 3(hUpbl Kak TPOU3BOIHBIE
KapOOHOBBIX KUCJOT.

[Munponu3 coXHBIX A3UPOB.

JKupbl KaK TPOU3BOIHBIE TTTULIEPUHA
Y BBICHIMX KapOOHOBBIX KUCIOT.
I'maponns KupoB

3.3

VYrneBoasl

VYTI1eBObI: COCTaB, KiIacCU(pUKaIHs
yTI€BOJ0B (MOHO-, /TU-

U nonucaxapuasl). ['moko3a —
MIPOCTEUIIIMN MOHOCAXapua:
O0COOEHHOCTH CTPOEHUS MOJICKYJIbI,
dbuznyecKkre 1 XUMHUYECKHUE CBOMCTBA
TIFOKO3bI (B3aUMOJIEUCTBUE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BoccraHoBIIeHUE, OPOKESHHE
TIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTHYECKAs
POJIb B )KU3HENESATEIbHOCTH OpraHn3Ma
yenoBeka. Dorocunres. Opykrosa Kak
M30MEp TITIOKO3BI.

Caxapo3za — mpeJICTaBUTEIIb
JMCaxapuI0B, TUAPOIU3 Caxapo3bl,
Hax0JICHUE B IPUPOJIE U TPUMEHEHHE.
Kpaxmai u nemnronosa Kak IpupoIHbIe
MOJIMMEPBL: CTPOEHUE Kpaxmalia

OpPTraHUYECKUX BEIIECTB, MOSACHATH
Ha IPUMEPAX CIOCOOBI YMEHBIICHUS

U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBHSI HA OPTraHM3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
sKCIIepUMeHTa (J1a00paTOPHBIE OMBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

MPU UCTIOJIB30BAHUHN XUMHUYECKOU
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C MHCTPYKIIHSIMU
BBITIOJTHEHUS JTA0OPATOPHBIX OIMBITOB

U MPAKTHYECKUX padOT MO MOJIYICHHUIO
Y M3YUYCHHUIO OPTaHUYECKUX BEIECTB.
[IpencTaBusTh pe3yabTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLMX PEAKLINI
U JIeNIaTh BHIBOJIBI HA X OCHOBE.
[TpoBOIUTH BHIYMCIICHHS

JUISL OTIPEICIICHHS] MOJICKYJISIPHOM
(hopMyJIbl OPTaHUYECKOTO BEIIECTBA,
110 YPAaBHEHUIO XUMUYECKOU PEAKIINH.
CaMocCTOsITENBHO MJIaHUPOBATh
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U 1EJUTI0N03bI, (PU3nYecKre

U XMMHUYECKHE CBOMCTBA Kpaxmalia
(rumponu3, KaueCTBEHHAS peaKIns

C MOJIOM).

JKCcrepUMeHTATIbHbIE METO/IbI
U3Y4YeHMs BellleCTB U MX NpeBpalleHuii:
e JlaGopaTopHBIE OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMOJICUCTBUE IIIUIIEPUHA

¢ ruapokcugom meau(1l);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKuCTIEHHEe aMMHUAYHBIM PaCTBOPOM
OKcHJIa cepedpa ¥ THIPOKCHIOM
meau(Il));

— B3aUMOJICMCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTuueckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacueTHEbIe 3a1a4n:

— OIPEAEICHUE MOJIEKYIISIPHOU
(hopMyJIBl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX PJIEMEHTOB U 110 Macce
(00BEMyY) IPOTYKTOB CTOPAHUS;

— pacyeTsl 0 YPaBHEHUIO XUMUYECKOM
peakiuu

Y OCYLIECTBIIAT CBOIO II03HABATEIIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JeSATEIbHOCTH

Hroro no pazgeny

13
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Pa3znen 4, A30Tc0z[ep>1ca1une OPraHNnvYe€CKME COCANHCHUA

4.1 | AMUHBL
AMWHOKHUCIIOTHI.
benxn

3

AMMHBI: METWIIAMHH — IPOCTEHIINI
MPEACTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOoeHue, (pru3zndeckue

Y XMMHUYECKUE CBOMCTBA (peakuu

C KHCJIOTaMU U TOPEHUS ), HAXOKIECHUE

B NIpUpoAc. AMUHOKHUCIOTHI KaK
am(poTepHbIE OPraHUYECKHUE COCTUHEHUS.
duznyeckre 1 XUMUYECKHE CBOKCTBA
AMUHOKUCJIOT (Ha MpUMEpE TIIUIMHA).
buonornyeckoe 3HaueHHE AMUHOKHUCIIOT.
CuHTE3 EenTUI0B.

benku kak NpupoHbIe MOTUMEPBI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa OeIKoB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THIPOJIU3,
JIeHaTypalus, KaYeCTBEHHbIE PEaKIINU
Ha OeJKH.

JKCrepUMeHTATIbHbIE MeTO/IbI
H3y4YeHUs] BelIeCTB M UX MpeBPalleHHIi:
e JleMOHCTpaLuu:

— JIeHaTypaius O€JIKOB MpU HArPEBaHUMU;
— IIBETHBIC pEaKIINH OCIIKOB

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBISIBIISATH UX XapaKTEPHbIC
MIPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

IIPY ONMCAHUM COCTaBAa, CTPOCHHUS

Y TIPEBPAILCHUI OPraHUYECKUX
COEMHEHHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHON) (hopMyJT OPraHUYECKUX
BEILIECTB.

OnpenensiTe MPUHAIJICKHOCTD BEIECTB
K OIpeJeTICHHOMY KJIacCy MO COCTaBy
Y CTPOEHHIO, HA3bIBATh UX

M0 CUCTEMAaTUYECKO HOMEHKJIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/IEJIbHBIX MPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MOTYYEHUST TUTTAYHBIX
MPEJCTABUTENICH a30TCOACPIKAIIUX
COEIMHEHUN (METUIaMUHA, TIIUIMHA,
OCIIKOB).
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OmnuceBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OEJIKOB; MOSICHSTH
Ha IpUMepax 3HaYeHHe OeIKOB

JUIsL OpraHU3Ma YEeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T0O3HAHUS — HA0JII01aTh

Y OTIMCHIBATH JIEMOHCTPAIIMOHHBIN
HKCIIEPUMEHT.

CamMOCTOATENBHO IIAHUPOBATH U
OCYILECTBIISITH CBOIO [T03HABATEIbHYIO
NESITEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHOH
JeSITeTbHOCTH

Hror

0 TI0 pazzeiy

3

Pa3nean. 5. BeicokoMouiekyJisipHbIe COeINHEHUS

5.1

ITnacTtmaccsnl.
Kayuykn. Bonmokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHECHUI:
MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MOJUMEPU3ALUHU, CPEIHSISA
MoJieKyJisipHas macca. OCHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN — MTOJMMEPU3ALUS U
MTOJIMKOH/ICHCAITHSL.

ITImacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, MOJTUBUHUIXJIOPUI,
noaucTupot). HatypaibHblii

Y CHHTETUYECKHE KayUyKH

Branets nzydyaeMbIMU XUMUUECKUMU
TOHSITUSAMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUN U IPUMEHATH 3TU
TIOHSITUS TPU ONMCAHUM COCTaBa

U CTPOEHUS BEICOKOMOJIEKYIISIPHBIX
OpTraHUYECKHUX BEIIIECTB,

JUJ1s1 OOBSICHEHUS OTACIBHBIX (PaKTOB

U SIBJICHUMH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
TSl COCTaBIICHUS CTPYKTYPHBIX (popMyIT
BELIECTB U YPABHEHUM PEAKLINHI
MOJIMMEPU3AIUU U TTOJIMKOHIECHCAIINH.
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(6yTamreHOBBIN, XJIOPOIIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypajbHbIE (XJIOMOK, IIEPCTh, IIETK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETUYECKHE (KapoH

Y JIaBCaH).

JKCIepPUMEHTAIbHbIE METOIbI
U3yYeHUs BellleCTB M UX NMpeBpalleHuii:
e JleMOHCTpaLu:

— O3HAKOMJIEHHE C 00pa3uaMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIaCTMACC, KAydyKOB

OnuceIBaTh COCTAaB, CTPOCHHUE,
OCHOBHBIC CBOMCTBA Kay4yKOB,
HanOoJIee pacpOCTPaHECHHBIX BUIOB
MJIaCTMACC, BOJIOKOH; TPUMEHEHHUE

B Pa3IUYHBIX OTPACIISIX.
Hcronp30BaTh €CTECTBEHHO-HAYIHBIC
METO/IbI O3HAHUS — HAOII0AaTh

1 OITMCHIBATh JEMOHCTPAIMOHHBIN
AKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpemMera

No
T\

KomnuectBo
4acoB

[IporpamMmmHOE copepraHue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronuxcs

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 | Ctpoenue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMa XUMUYECKUX
AIIEMEHTOB

J.1. MeHneneeBa

3

Xumuueckuii ssiemeHT. Atom. Cocras
aTOMa, U30TONBI. DIIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYpPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anmemenTer. OcobeHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX

U OOJIBIINX MEPUOJIOB. DIECKTPOHHAS
KOH(UTypaIus aTOMOB.
[Iepnoanueckuil 3aKk0H

u [lepuonnueckas cucrema XUMHYECKUX
anemeHToB J[. 1. Menaeneena.

CBsI3b IEPUOINYECKOTO 3aKOHA

u [lepnoanyueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
U CJIO’KHBIX BEIIECTB I10 Tpynmnam

U TIeproiaM. 3HauY€HUE MEPUOINYECKOTO
3aKOHA U CUCTEMbI XUMHYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa [[. . MeHnneneena

Y IEMOHCTPHUPOBATH €TI0
CUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTETHFHYIO M IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aeMeHTOB 1-4 nepruoaoB, UCMOJB3YS
MOHSATHS S-, P-, 0-2J1eKTPOHHBIC
opOuTaNH, YHEPTETUIECKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPUOJIaM U TPYIIIam
ITeprnogmyecko CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NMpeBpallleHuii:
e J/lemMoHCTpauu:

Bugaet Tabmun «lleprognyeckas

cucTeMa XMMHUYECKHUX DJIEMEHTOB

.. MenpaeneeBa»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BeiecTBa. XUMHAYECKas CBA3b.
Buppel (koBasieHTHast HEMOJISIpHAs

U MOJISIpHAasi, HOHHAs, METAJTMYecKasi)

U MEXaHU3MbI 00Pa30BaHUsI XUMUYECKOU
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas cBA3b.
BanenTtHOCTS.
DnekTpooTpulaTenbHOCTh. CTENEHb
okuciienusi. KaTMOHbBI U aHUOHBI.
BemectBa MosiekyIspHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3aKOH MOCTOSTHCTBA COCTaBAa BEILIECTRA.
THuIbI KPUCTATUTUYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonndecTBeHHbBIS
XapaKTepUCTHKU PACTBOPOB (MaccoBast
JI0JIsI BELIECTBA B PACTBOPE).
Knaccudukanust HeOpraHmueckux

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTCPHBIC
MPU3HAKHN) U IPUMEHATD 3TU TTOHITHUS
MIPU ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/ICITLHBIX
(aKTOB U SBJICHHA.

Onpenenstb BUAbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTINYECKOM, BOJIOPOJIHON )

B COCJIMHEHUSIX; TUTT KPUCTAITMIECKOM
PEIIETKH KOHKPETHOTO BEIIECTBA.
Onpenensars BaICHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHYECKHX JIEMEHTOB

B COCJIMHEHUSX Pa3INIHOTO COCTABA.
[IpoBOIUTH BEIYUCTICHUS

C UCITIOJIb30BAHUEM ITOHSATHSI «MacCoBast
JIOJISL BEIIIECTBA B PACTBOPEY.

Bnanets n3ydyaeMbIMU XUMHUYECKUMU
TTOHSTHSIMH.
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coenuHennii. Homenkiarypa
HEOPraHNUYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBPallleHMIi:
e J/lemMoHCTpauu:

— MOJIEJIM KPUCTAUTHYECKUX PEIIECTOK.

e PacuerHble 3a1auu:

— PpacueThl C UCNOJIb30BAHUEM TIOHATHUSA
«MaccoBas J0JIsl PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUUYECKUE
peakuu

Xumnueckas peakuus. Knaccupukanus
XUMHYECKUX PEAKLIUI B HEOPTaHUIECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXPAaHEHMS MACChI BEILIECTB; 3aKOH
COXPAaHEHMS U IIPEBPALEHUS JHEPTUU
IPU XUMUYECKUX PEAKIHUSAX.

CkopocTh peakiyu, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PaKTOPOB.

OOG6paTtuMble peakiuu. XUMUYECKOe
paBHOBecue. DaKTOPBI, BIUSIOLINAEC

Ha COCTOSTHHE XMMHUYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [larense.
DIIEKTPOJIUTHYECKAS JUCCOLIAALIMS.
CunbHbIe U clladble JIEKTPOJIUTHI.
Cpena BOgHBIX paCTBOPOB BEIIECTB!
KHCJIasi, HEUTpAJIbHAS, LEJI0YHA.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOMN Peakry OT Pa3IuIHbIX
(hakTopoB.

Onpenensats XapakTep CMEUICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BoznerictBus (mpuniun Jle [larense).
CocTaBIITh ypaBHEHUS pEAKIIUN
Pa3UYHBIX TUIOB; MOJHBIC

U COKpAIllCHHbIE YPABHEHUS PEeaKIUi
MOHHOT0 OOMEHA, YYUThIBasl yCIOBHUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/ICHUE U ONTMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (IEMOHCTPAlMOHHbBIE

1 1a00paTOPHBIE OMBITHI, TPAKTUIECKUE
paboThI): MO OMPEACIICHUIO CPEbI
BOJHBIX PACTBOPOB BEIIECTB, PEAKIUI
MOHHOTO O0OMEHa, BIUSHUIO Pa3TUIHBIX
(aKTOpOB Ha CKOPOCTh PEAKIIUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyI0BaHUEM.

[IpeacraBnsTh pe3yabTaThl
XUMHYECKOTO IKCIIEPUMEHTa B hopMe
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Bonoponnsiii mokazatens (PH) pactBopa. | 3amuicu ypaBHEHUI COOTBETCTBYIOIIHX

Peaknium noHHoro oomMena PEaKIN U AEIaTh BRIBOJABI HA UX

B OPraHM4€CKOM U HEOPTaHUYECKOU OCHOBE.

XUMMHHU. [IpoBOANTH BEIYMCIEHUS
OKHUCIINTEIFHO-BOCCTAHOBUTEIILHBIE 110 YPaBHEHUSIM XUMHUYECKUX PEAKIUM,
peakiuu. [TonsaTue o6 AneKTposn3e B TOM YMCJIE TCPMOXUMHUYECKHE
pacIiaBoB M paCTBOPOB COJIEH. pacyeTsl

[Iprmenenune 3eKTpoImn3a.
JKCIepUMEHTATbHbIE METOABI
H3Yy4YeHMs BelleCTB U MX NpeBpalleHHii:
e JleMOHCTpaIuu:

— pa3noKeHue MepoKCuaa BOIOPOIa

B IPUCYTCTBHUH KaTaau3aTopa.

¢ JlaGopaTOpHBIE OTIBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO
oOMeHa;

— OMNpEIENIEHUE CPEABI PACTBOPOB
BELLECTB C IOMOLIbIO YHUBEPCAIBHOTO
UHAMKATOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Biiusaue pa3znuuHbIX GakTopoB

Ha CKOPOCTb XMMUYECKOHN peaKiuu.

e Pacuernble 3anaun:

— pacueThl [0 YpaBHEHUAM XUMUYECKUX
peaxkiuii, B TOM YUCJIC
TEPMOXUMUYECKHUE PACUETHI

Hroro no pazneny 13




Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Meransl. [TonoxxeHue MeTaJioB

B [leproanueckon cucreme XUMUYECKUX
3JIEMEHTOB.

Oco00EHHOCTH CTPOCHHUS AIIEKTPOHHBIX
000J104€K aTOMOB METAILJIOB.

OO6uue pusznueckre CBONCTBa
METaJIOB.

[IpuMeHeHre MeTaIoB B OBITY, TPUPOJIE
u TexHuke. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKAN PSI HAIIPSIKEHAN
MeTaioB. O01ue crnocoObl MOTyYeHUs
MetauioB. Koppo3usi MeTajuios.
Cnoco0bI 3alUThl OT KOPPO3UH.
OO6m1as xapakTepUCTUKA METaJJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [leproauueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB.

Amomunnii. AMpoTepHbIe CBOMCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS.
OO6m1as xapakTepUCTUKA METaJIIOB
no6ouHbIx oarpyni (b-rpymnm)
[leproanuecko cUCTEMBI

XUMUYECKUX IJIEMEHTOB: ME/Ib,

IIUHK, XpOM, 3KEJe30.

Baxnenmme coeTMHEHUsT METAJLIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIN).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHSITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, JIJIsl 00bSICHEHUS OT/IEJIbHBIX
(aKTOB U SIBICHUIA.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U KX COETMHEHUM C YIETOM
CTPOCHUS UX aTOMOB U TOJIOKEHUS

B llepuoanueckou cucreme
XUMHYECKUX 3JIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAJIIIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3IUYHBIX 00JIACTSIX, a TAKKE
WCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEpPUaJIOB

Y TEXHOJIOTHH.

OnuckIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NMpeBpallleHuii:
e J/leMoHCTpauu:

— KOJUIEKIUs «MeTauibl U CILIaBbI».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AJIOMHUHMS C PaCTBOPAMH KHUCIIOT

U 1IEJI0YCH;

— Ka4E€CTBEHHBIC PEAKIIMU HA KATHOHBI
METAJIJIOB.

e [IpakTuueckue pabOThI:

Ne 2. Pemienue aKkcriepuMeHTaIbHBIX
3a7a4 1Mo TeMe «MeTasibDy.

e PacueTrHrbIe 3amaun:

— pacueTbl Macchl (00beMa, KOJTMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO M3 BEIIECTB JaHO B BUJIC pacTBOpa
C OIPEJEIICHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIHI.
IIpoBOoauTH peakiumy,
IIOATBEPIKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE

1 1a00paTOPHBIE OMBITHI, IPAKTUUECKHE
paboThI).

[IpencraBiATs pe3ynbTaThl
XMMHUYECKOTO IKCIIEPUMEHTA B hopMe
3aMKiCH YPaBHEHHUI COOTBETCTBYIOIIUX
peaklMii U aenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN OCY10i 1 1a00paTOpHbIM
000pyIOBaHUEM.

[IpoBOINTH BBIUHUCIEHUS

10 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CaMOCTOATENBHO IJTAHUPOBATH

Y OCYILECTBIISITh CBOIO ITO3HABATENIBHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1ooxeHne HeMeTaIoB
B [leproanueckon cucteMe XuMUYECKUX
anemenToB /.M. MeHaeneeBa

1 OCOOEHHOCTH CTPOEHUSI aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHUS HEMETAUIOB (Ha IpUMeEpe
KHUcopoaa, cepsl, hochopa u yriepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAIJIOB.
Kucnoponconep:xaiye KucioThl.
Bonoponnbie coenuHeHust

HEMETAJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U UX NpPeBPALLCHUN:

e J/lemMoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIU Y.

¢ JlabopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHbBIC PEAKIIMU HAa aHHOHBI
M KaTHOH aMMOHHUSL.

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHATHUS
MIPU OMUMCAHUU COCTaBa U CTPOCHMUS
BEILECTB, JIJIs1 00OBbSICHEHUS OT/IEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOMCTB HEMETAILIIOB

U UX COEJMHEHUM C yUETOM CTPOCHUS
MX aTOMOB U TMOJIOKEHHUS

B llepuoanueckou cucreme
XUMUYECKUX DJIEMEHTOB

J. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKUE CBOMCTBA HEMETAILJIOB, UX
BOKHEUIINX COEUHEHUH, IOATBEPKIAS
ATO OMKCAaHUE MPUMEpPAMH YPaBHEHUMN
COOTBETCTBYIOIINX XUMHUECKUX
pEAKLIUH.

XapakTepu3oBaTh BIMSHUE HEMETAJIIOB
U UX COCJIMHEHUI Ha KUBBIE
OpraHU3Mbl; OTTUCHIBATh MPUMEHEHHUE
B Pa3JIMYHBIX 001aCTIX MPAKTUUECKOM
JEATEIIbBHOCTH YEJIOBEKA.
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e [IpakTHueckue padbOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3amad o Teme «HemeTammp.

¢ PacyeTHbIe 3a/1a4u:

— PpacyeThl MacChl BEIIECTBA

i 00beMa ra3oB M0 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WA 00BbEMY OJJHOT'O U3 YUaCTBYIOIINX
B PEAKIINH BEIIECTB; PACYETHI MACCHI
(o6Bbema, KOJIMYEeCTBa BEIECTBA)
IPOAYKTOB PEAKIUH, ECIIH OJHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKUX
BEIICCTB

Heoprannueckue u opraHu4ecKue
KUCIO0Thl. Heopranmueckue

Y OpraHU4YeCKUEe OCHOBAHMS.
AM@oTepHbIe HEOPraHUYECKUE

Y OpraHU4ECKUE COCINHEHHS.
['eneTnueckas cBsI3b HEOPTAHUYECKHUX
Y OPraHUYECKUX BEIIECTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKITY
HEOPTaHUYECKUMH BELIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX pPEaKIUN
ITOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOTO OaJlaHCca ATUX PEaKITUil.
[IpoBOOUTH peakiuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4Ya€MbIX BEUIECTB,
pacrio3HaBaTh OIMBITHBIM MTyTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
HaO0JII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (IEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUIECKUE
paboThI).

[IpencraBisiTs pe3yibTaThl
XUMHYECKOTO IKCIIepUMEHTa B popme
3aMKiCcH YPaBHEHHUI COOTBETCTBYIOLIUX
peakiui 1 JenaTh BEIBOJbI HA UX
OCHOBE.
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CrnenoBaTh npaBuiIaM MOJIb30BAHUS
XUMHUYECKOH OCYA0M U Ta00PATOPHBIM
000pyIOBaHUEM.

[TpoBOANTH BBIUUCIIEHUS

10 YPAaBHEHUSIM XUMHUYECKUX PEAKLIUH.
CaMOCTOSITENBHO IIaHUPOBATh

Y OCYLIECTBIISATh CBOIO I03HABATEIBHYIO
JESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON y4eOHOI
JeSITETbHOCTH

Hroro no pasaery 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus u )Ku3Hb 4 Ponb xuMuu B 00ecIieYeHIN PackpbIBaTh poIb XUMUH B PEIICHUN

3KOJIOTUYECKOM, SJHEPTETUYECKON

U MUIIEBOM O€30MTaCHOCTH, Pa3BUTHHI
MeauuuHbl. [ToHATHE O HAYyYHBIX
METOJaX MO3HAHUS BEIECTB

Y XUMHYECKUX PEAKIUH.
[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIICHHOTO MOJy4YeHUS
BAKHEUIINX BEIIECTB (HA MpUMepax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHCJIOTBI, METAHOJIA).

UenoBek B MUPE BEIIECTB, MATEPUATIOB
U XUMUYECKUX PEaKIUN; XUMHUS

Y 3JI0POBBE YEIIOBEKA; ITpaBUiia
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX

YHEPTrEeTUYECKUX, CHIPEBBIX
Y DKOJIOTUUECKUX TIPoOIeM
YEJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTUS XUMUYECKOM
HAyK{ U TEXHOJIOTHH.

[IpumensTh npaBusa 6€30MacHOTO
oOpallieHusI ¢ BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOM
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(omacHOCTh) BO3JICHCTBUS HA KUBBHIS
OpraHu3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens [I[IK, moscHsaTh
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IperaparoB; MpaBuiia 0€301acHOro
MCIOJIb30BaHUs MTPEMapaToB OBITOBOM
XUMHH B IOBCEAHEBHOMN KU3HHU.
briToBast xumMuyeckasi r(paMOTHOCTD

Ha IpUMepax CrocoObl yMEHbBIIICHUS
U TIPEJOTBPAIECHUS UX BPETHOTO
BO3/ICHCTBHSL.

AHanM3UpoOBaTh U KPUTUUYECKU
OLIEHMBATh UH(POPMAITUIO, CBA3AHHYIO
C XUMHYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIEH
CpEIBl.

Hcnonb30BaTh MOTYyYEHHbIE 3HAHUS

U TIpesicTaBiieHus o chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMU TEXHOJOTHSIMU, KaK
OCHOBY JIJII OPUEHTAIIH B BEIOOpPE
cBoel Oyayuie npodecCHoHATbHOU
JESATEIIBHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO podieMe
Y IIpe1jlaraTb BO3MOXKHbBIE ITyTH €€
peleHus

Wroro 1o pazaeny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 11O KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOU OBPA30BATEJBHOM NPOT'PAMMBI CPEJTHEIO OBIIEIO
OBPA30BAHUSA U DJIEMEHTOB COIAEPKAHUA 11O XUMHNHU

B ¢denepanbHbIX W perHOHAIBHBIX MPOIEAYpPaxX OIEHKH KadecTBa 0O0pa3oBaHUS
UCIIOJIb3yeTCsl mepeueHb (KoAupuKaTop) pacrpeielieHHbIX MO0 KJaccaM IMPOBEPSIEMBbIX

TpeOOBaHU K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHON MPOrpaMMBI

CpeaHero o01ero 00pa3zoBaHus U JIEMEHTOB COJICPKaHUS IO XUMUHU.

10 KJIACC
IIpoBepsiemble TPeOOBAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpamMMmbl
Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBI CPEIHETO 00IIEro oOpa3oBaHus
pe3yJbrara
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUN
1.1 CdopMupoBaHHOCTh MPEACTABICHUN O XMMHUYECKON COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, POJM XUMUU B TO3HAHUU
SBICHUN TpUPOABl, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIIMOHAIIBHOW TPaMOTHOCTH, HEOOXOIUMOMN
JUISL pELICHUs MPAKTUYECKUX 3a7a4 M SKOJOTMYECKHM 00OCHOBAHHOTO
OTHOULIEHUS K CBOEMY 370POBBIO M IIPUPOJHOM cpene
1.2 Brnagenue cucTeMO XHMHWYECKUX 3HAHUW, KOTOpas BKIIIOYACT:

OCHOBOITOJIAraroIINe NOHATHUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTETIEHb OKHCIICHUS, XMMHUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIM OOBEM, YIJIEPOAHBIA CKEJET,
dbyHKIMOHATBHAS ~ TPyNNa,  paauKan,  HW30MEpUsi,  H30MEDHI,
TOMOJIOTUYECKUNA  pAll, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJ-
U a30TCOJIEpKAIUE COeIMHEHUS, OMOJIOTUYECKN aKTUBHbBIE BEILIECTBA
(YTJIeBOIbI, JKHUPHI, OCTTKKU), MOHOMEp, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSA); TEOPUUM W 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHmuyeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SA3BIK XUMHUH, (AKTOJIOTHUYECKUE
CBEJEHUSI O CBOICTBax, COCTaBe, IMOJIYYEHUH U 0Oe30IMacHOM
WCIIOJIb30BAaHUM BAXKHEMIIMX HEOPraHMYECKUX U OPraHWYeCKHX
BEIIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA
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1.3

ChopMHpOBaHHOCTE YMEHHUI BBIABIATH XapaKTEpPHbIE IMPU3HAKU
NOHATUM,  yCTAHABIMBATH WX  B3aUMOCBA3b,  MCIIOJB30BaTh
COOTBETCTBYIOIIME IIOHATUSA NIPU OIMCAHUM COCTABA, CTPOCHHUS
Y IIPEBPALLCHUNA OPTAaHUYECKUX COCIUHEHUN

1.4

CdopMupoBaHHOCTh YMEHHM MCIOJIB30BaTh XUMHUUYECKYIO0 CUMBOIUKY
JUISlL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOMH,
COKpamieHHOM) ¢GopMysl OpraHMYECKHX BEHIECTB M YpaBHEHHI
XUMUYECKUX  PpEaKlMil,  H3roTaBIMBaTh  MOJEIW  MOJIEKYJ
OPraHMYECKUX BEIIECTB JUISI WJUIIOCTpPAlMM HMX XHMHYECKOIro
Y IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMupoBaHHOCTh YMEHUN  YCTAaHABIMBATh MPUHAJJICKHOCTD
W3YYCHHBIX OPTaHUYECKHUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO
K OIpeIeIeHHOMY Kiaccy (TpyImme) COoeIuHEHUM (yrieBo0pO/IbI,
KHUCTIOPOJT M a30TCOJEpIKAIINE COCAUHEHUS, BHICOKOMOJICKYIISIPHBIC
COCMMHCHUS), JaBaTh WM  Ha3BaHUS TI0 CHCTEMATHYECKOU
Homenknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHUA OIIPCACIIATL BUABI XUMHYECKOM CBSI3HU
B OPraHHUYCCKHUX COCAMHCHHUAX (OIII/IHapHBIG u KpaTHble)

1.6

ChopMupoBaHHOCTh YMEHHSI NPUMEHSTH: TOJIOKEHUS TEOpUHU
CTpOE€HHUsl opraHnyeckux Bemects A.M. byTtiepoBa st 00bsICHEHUS
3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH
COXPaHEHMs MacChl BEILECTB

YrneBoaoposl. Kucnopoaconepxamue u a30TCOJIEepKaAIIIE
OpraHuyYecKue coequHeHus. BEBICOKOMONIEKYISIpHBbIE COCTUHEHUS

2.1

CpopMUpOBaHHOCT, YMEHUM TPUBOAUTHL TPUBHAIBHBIC HA3BaHUS
OTJICNIbHBIX OPraHWYECKHX BEIIECCTB (ATHJICH, MPOIUJICH, alleTHJICH,
ATUJICHTJIMKOIb, TIHIEPUH, (GeHon, (opMaabIerui, aleTallbIeTu/I,
MypaBbHHasi KHCIIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAasi KHCJIOTA,
CTeapuHOBasl KHUCJIOTa, TJIFOKO3a, (PyKTO3a, Kpaxmal, IeJUTI0I03a,
TJTUIIYH)

2.2

ChopMupoBaHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
bU3MYeCKUe W XUMHUYCCKHE CBOWMCTBA THIMYHBIX IPEIACTABHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIISCTB (METaH, ATaH, ATHJICH,
pomuiieH, arneTuwieH, Oyraauwes-1,3, metwnOyraauen-1,3, OeHzod,
METaHOJI, dTAHOJI, STHJICHTJIUKOJIb, TIIHIEPUH, (DEHOJI, aleTalbIer /I,
MypaBbUHAsI U YKCYCHAasi KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHAsl KUCJIOTA)
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2.3

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

2.4

ChopMHpOBaHHOCTE ~ YMEHHMS  XapaKTepU30BaTh  HUCTOYHUKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOIHBINA Ta3, Yrojhb), CIIOCOOBI
UX TepepadOTKM M  NPAKTUYECKOE MPUMEHEHUE IPOAYKTOB
nepepaboTKu

XUMUS U KU3HB. PacyeTsl

3.1

CdopmupoBaHHOCTH YMEHUH BIaJAETh CUCTEMOM 3HaHUI 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCTI0JIb3YEMbIX B XUMHUH IIPU U3YUEHUU
BEIIECTB M XUMHUYECKUX SBJICHUM (HaAOIIO/IEeHHE, W3MEpEHHUE,
DKCIIEPUMEHT,  MOJCIUPOBAHUE),  HMCIOJb30BaTh  CUCTEMHBIC
XUMUYECKUE 3HAHUS JUIsl TPUHATUS PEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

3.2

ChopMupoBaHHOCT, YMEHHUH COOJIIOAATh MpaBUia MOJb30BAHUS
XUMHUYECKON MOoCyJ0l U J1abopaTOpHBIM OOOpPYIAOBAaHUEM, a TaKKe
npaBuiia OOpanieHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU
10 BBIMOJIHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB

3.3

CdopmupoBaHHOCTh YMEHUH IJITAHUPOBATH U BBITIOJIHATH XUMUYECKUT
AKCIIEPUMEHT (npeBparieHus OPTaHUYECKUX BEILIECTB
IIPU HAarpeBaHHWM, IMOJYYEHUE OTHIIEHA M HU3YYEHHUE €r0 CBOWCTB,
KaueCTBEHHbIE PEAKIIMY OPTaHUYECKUX BEILECTB, ICHATYpALHs OEIKOB
NPy HAarpeBaHWH, IIBETHBIE pEaKIUU OCJIKOB) B COOTBETCTBUU
C TIpaBUJIAaMU TEXHUKHU 0€30MaCHOCTH TP OOpaIeHUH C BEIIECTBAMU
U J1abopaTopHbIM 00OPYIOBAaHUEM; TMPEACTABIATh PE3YyJIbTATHI
XUMUYECKOTO  JKCIepUMeHTa B (¢GoOpMe 3alucud  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (OPMyIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB

3.4

CdhopmupoBaHHOCTH YMEHUI IPOBOJUTH BBIYHCIICHUS
N0 XUMHUYECKUM ypaBHEHMsIM (Maccbl, o0ObeMa, KOJIMYECTBa
MCXOJITHOTO BEIlleCTBa WJIM MPOAYKTa Peakluy MO U3BECTHBIM Macce,
00BbeMy, KOJIMYECTBY OJIHOTO M3 MCXOAHBIX BEUIECTB MM MPOAYKTOB
peakuun)

3.5

ChopMupoBaHHOCTP ~ YMEHHUH  KpPUTHMYECKHM  aHaJM3UpPOBATH
XUMHUYECKYI0 HH(OpMaILNIO, MOTy4aeMyl0 W3 pPa3HbIX HCTOYHHKOB
(cpeactBa maccoBoii nH(poOpManuu, cetb IHTepHET u Apyrue)
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3.6

ChopmMupoBaHHOCTh YMEHHI COOJIOIATh MpaBUiia SKOJOTUYECKU
IIEJIECO00PAa3HOTO TOBEACHUS B OBITY W TPYIOBOW JIE€ATEIHHOCTH
B IEJISIX COXPAHEHUs CBOETO 3JI0POBBSI U OKPY)KAIOIICH MPHPOTHOM
Cpelbl, OCO3HABaTh OMACHOCTHh BO3JICWCTBUS HA JKUBBIE OPTaHU3MBI
OTIpEICTICHHBIX OPTAaHMYECKUX BEIECTB, TOHUMAst CMBICI TTOKa3aTeIs
[MIK  (mpemenbHO  IOMYCTUMOW  KOHIIGHTPALMW),  TOSICHSTH
Ha MPUMEPAX CIIOCOOBI YMEHBIICHUS U MPEAOTBPAIICHHUS UX BPEITHOTO
BO3/ICHCTBHS Ha OpTraHU3M YeJIOBEKa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

Kon

HpOBGpHCMBII?I QJICMCHT COACPKAHHA

1

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMHH

1.1

IIpenMer opraHM4ecKord XMMHM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE
B TMOJIYyYEHMM HOBBIX BEIIECTB K MaTrepuanoB. Teopus CTpoeHHs
opraHnydeckux coenuHeHud A.M. byTtiepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2

CrpyktypHble (POPMYJIBI OpraHUYECKUX BeEIIeCTB. I OMOJIOTHS, M30MEpHS.
XUMHUYECKas CBSI3b B OPTraHUUYECKUX COCAMHEHUSX — OJJMHAPHBIC U KPaTHbIC
cBsi3u. [Ipencrapnenue o kinaccuuKay OpraHuYECKUX BEIIECTB

1.3

Homenknarypa OPTaHUYECKUX COCIMHECHUM (cucrematuueckas)
U TPUBHAIBHBIC HA3BaHUS BAXHEHMIIMX MPEACTABUTEICH  KIIACCOB
OPTraHUYECKUX BEILIECTB

YrieBogopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, FOMOJOTMYECKUH psiA. MeTaH U 3TaH —
IPOCTEUIITNE IPEJICTABUTEH aJTIKAHOB: (DU3MYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMEIICHHUS] U TOPEHUsI), HAXOXKIAEHUE B MPHUPOJE, MOJIyYEHUE
Y IPUMEHECHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PSJ. DTUIIEH U MPOIUIIEH —
MPOCTEHIINE MPEICTABUTEITN AJIKEHOB: (DU3NYECKNE U XUMHUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUAPATALUU, OKHUCICHUS
Y MIOJIMMEPU3AIINN ), OJyYEeHUE U TPUMEHEHUE

2.3

Anxaauensl: OytanueH-1,3 u metunOyranuen-1,3: crpoenue, BakHeHIIne
XUMUYECKue  cBoMcTBa  (peakiuusi — nonmumepusanuu).  [lomydenue
CUHTETUYECKOTO KaydyKa U PEe3UHbI

24

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUUA PSI.
AneTunieH — TPOCTEHIINI TPENCTaBUTENh AJKUHOB: COCTaB, CTPOCHHE,
dusnueckue W XUMUYECKHME CBOWCTBA (peakiuu THIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATAIINH, TOPEHUS ), TIOTyUYCHUE U TPUMEHEHUE
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2.5

Apensbl. bensoin: cocraB, cTrpoeHue, pu3nyeckue U XUMHUYECKUE CBOMCTBA
(peakuuy rajJOreHUPOBAHUS U HUTPOBAHMS), MOJyYEHHUE U TMPUMEHEHUE.
Tomyon: coctaB, ctpoeHue, GU3NIESCKUE U XUMUUYECKHE CBOMCTBA (peaKIuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyYEHUE U IpUMEHEHHE. TOKCUUYHOCTh
apeHoB. ['eHeTHUecKasi CBA3b MEXAY YIIIEBOJOPOJAMHU, TPUHALJICKAIIUMHI
K pa3IMYHbIM KJIaccam

2.6

[IpuponHble MCTOYHHMKHM YTIEBOAOPOAOB. [IpHpoaHBIi ra3 M NOMYyTHBIE
HedTanbie ra3pl. HedTh u ee mpoucxoxaeHue. CrnocoObl mepepabOTKH
He(TU: TEepPEeroHka, KPEeKUHT (TEPMUUYECKUH, KATATUTHUYECKHIi), MHPOIIHU3.
[IponykTsl mepepaboTku HEPTH, X MPUMEHEHHE B MPOMBIIIICHHOCTH
U B ObITy. KaMeHHBIN yroJib U IPOAYKTHI €0 MepepadoTKU

Kucnopoaconepxaiire opraHM4eCKue COeTMHEHUS

3.1

IIpenenbHblE ONHOATOMHBIE CHMPTHI. METaHOA MW 3TaHOJ: CTPOCHHE,
(puznyeckue U XMMHUYECKUE CBOWCTBA (pPEaKMK C aKTUBHBIMU METAJIIaMH,
raJIOr€HOBOJOPOAaMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHbBIE CBA3U MEXKIY
MOJIEKYJIJaMH CIIUPTOB. JIeMCTBME METaHOJAa M JTAaHOJA HAa OPraHu3M
4yesioBeka. MHOTOaTOMHBIE CIUPTHI. DTUJICHIIIUKOIb U TJIMLEPUH: CTPOEHUE,
(¢usznyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO ILEIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAsI peaKIisi HA MHOTOaTOMHBbIE CIUPTHI). [leiicTBue
Ha OpraHu3M yesnoBeka. [Ipumenenue rmuuepruHa U 3TUIIEHTJIMKOIIS

3.2

@deHoJI: CTpOeHUE MOJEKYJbl, (U3NYECKUE U XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ilpumenenue penosna

3.3

Anbaeruaipl U KETOHbl. @opMmanbpleruji, aueTadbIerujl: CTPOCHHUE,
bu3nyeckue W XHUMHUYECKHE  CBOMCTBA  (peakIud  OKHCIICHHUS
Y BOCCTaHOBJICHUS, KAYECTBEHHbBIC PEAKIIUH ), TTOTYyUYCHUE U IPUMEHEHHUE

3.4

OnHOOCHOBHBIE — TIpe/eNibHbIE  KapOOHOBBIE  KHUCJIOTHL.  MypaBbuHas
U YKCYCHas KHCIIOTBI: CTpOeHHWE, (PH3MYecKne M XUMHUYECKHE CBOMCTBA
(cBoiicTBa, O0IIHE I KJIacca KUCITIOT, peakius dTepuuKaIum), moaydeHue
u npuMmeHeHue. CTeapuHOBass M OJICMHOBAs KHUCIIOTHI KakK IMPEICTaBUTEITH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUTa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe ICUCTBUE

3.5

Crnoxaple 2(QUpbl Kak MPOU3BOJIHBIE KApOOHOBBIX KHCJIOT. [ waponus
cnoxubiXx d¢dupoB. Kupsl. ['mapomus kupoB. [lpumeneHuwe KuUpOB.
buonornueckas posup KUpoB

3.6

VYrneBoapl:  cocraB, — Kiaccudukanus ~— yrieBogoB  (MOHO-,  Ou-
U monucaxapuisl). [1oKko3a — mpocTeHIiii MOHOCAaxXapua: 0COOCHHOCTH
CTPOCHHUS  MOJIEKYJbI,  (U3WYEeCKue U  XUMHUYECKHE  CBOMCTBaA
(B3aumogeiicteue ¢ ruapokcuaoM wmeau (1), okuciaeHne amMMHAYHBIM
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pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIFOKO3bI),
HaxOXXJEHUE B TIPUPOJIE, MPUMEHEHHE, Onosiornueckas poiab. doTtocuHTes.
OpykTo3a KaKk M30Mep IIIOKO3bl. Kpaxman u memtoio3a Kak IpUpPOIHBIC
nosimMmepsl. CTpoeHue Kpaxmana 1 HeUT0I03bl. DU3NYecKue U XUMUYECKUe
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C HOJIOM)

4 A3zoTcoiepKale OpraHnyecKue CoeTMHEHMSI
4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHu4YeCcCKue coeTMHEeHNs. Pu3nyeckue
M XHMMHYECKHE CBOWCTBA AaMHMHOKHMCIOT (HAa TMpUMEPE TJIMIMHA).
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabl
4.2 | benku kak TpUPOJIHBIE BBHICOKOMOJIEKYJISIpHBIE coeanHeHus. llepBuunasi,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMUYECKHE CBOKWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluu Ha OelIKU
) BBICOKOMOJIEKYJISIPHBIE COEUHEHMS
5.1 | OcHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
IOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPU3alUN, CPEIHSA
MoJIeKyJisipHass mMacca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHHH — IMOJIMMEPHU3ALUS U ITOJIMKOHICHCALIHS
5.2 | DKCHeprUMEHTalbHbIE METOAbl W3YYEHHs BELIECTB M MX IPEBpAILCHUN:

O3HAKOMJICHHE C O00pa3laMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4dyKoB. [loilyyeHre CHHTETUUECKOTO KayuyyKa U pE3UHBI
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11 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbIl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUS OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs

1

Teopernueckre OCHOBbI XUMUHU

1.1

Brnagenne cucTeMONW XHMHUYECKUX 3HAHUM, KOTOpAas BKIIIOYACT:
OCHOBOIIOJIaraloIiMe IMOHATUA (XMMHYECKHMH  DJIEMEHT, aToM,
SJIEKTPOHHAss 000JI0YKa aToMa, S-, P-, d-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, 3JECKTPOOTPULIATECIHHOCTD,
CTEIIEHb  OKHUCJICHHS, XHMHYECKas CBSI3b, MOJIb, MOJISIpHAA
Macca, MOJIAPHBIA O00BEM, KpUCTAIMYECKass PEIIeTKa, THIIBI
XUMHUUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC, 3K30-
U DHJIOTePMUYECKHE, peaKIMd HWOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTBI, HEIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTEb, BOCCTAHOBUTEJb, CKOPOCTh XHUMHYECKOW PEAKIIUU,
XUMHUYECKOE€  PaBHOBECHE); TEOPUM U 3AKOHBI (Teopust
AIEKTPOIUTUIECKOU JIMCCOIMAIINH, ITeprnonnueckuit 3aKOH
J.N. MennaeneeBa, 3aKOH COXPAHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  SI3BIK ~ XUMHUH,  (PAKTOJOTMYECKUE  CBEACHUS
O CBOMCTBaxX, COCTaBe, IMOJYyYCHHH M OC30MacHOM HCIIOJIb30BaHUU
BOKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JICITEIbHOCTH YeJIOBEKA

1.2

ChopMupoBaHHOCTh yMEHUUN BBISBISATh XapaKTepPHbIE MPU3HAKU
Y B3aMMOCBSA3b M3YUYECHHBIX MOHSITHN, TPUMEHATh COOTBETCTBYIOIINE
MOHATUS TPU OINMCAHUM CTPOEHUSI M CBOWCTB HEOPTaHUYECKUX
BEIIECTB U WX NPEBPAIICHUMN; BBISBISATH B3aUMOCBSA3b XUMHYECKHUX
3HAHUM C MOHSATHUSIMHA M TMPEACTABICHUSIMU JPYTUX E€CTECTBEHHO-
HaYyYHBIX [TPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMU HAYYHOTO TIO3HAHHS BEIIECTB
U XUMUYECKHMX SIBJICHHUHN (HAONIOJCHNE, M3MEpPEHUEe, SKCIEPUMEHT,
MOJCIUPOBAHNE)

1.4

ChopmMupoBaHHOCTh YMEHHI OMpPENENsATh BAJICHTHOCTh M CTEIEHb
OKHCIICHUSI XHUMHYECKHX DJEMCHTOB B COCAMHEHUSAX Pa3IMYHOIO
cocTaBa, BHJ XHMHYECKOW CBs3M  (KOBaJCHTHas, HWOHHAs,
MeTaJTHYeCcKasi, BOJOPOIHAS) B COSTUMHCHHAX, THUIT KPUCTAJUTHICCKOMN
pEeNIeTKN KOHKPETHOTO BeIlecTBa (aTOMHAs, MOJICKYJIIpHAs, HOHHa,
MeTaJlJTHYecKas)
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1.5

CdopmMupoBaHHOCTh YMEHUHN OMPEIEIATH XapaKTep CPEIbl B BOTHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh ~ YMEHHSI  KIACCU(MDUIMPOBATH  XUMUYECKUE
pPEaKIUK MO Pa3IMYHBIM NPU3HAKAM (YUCITy M COCTaBYy pearupyromux
BCIECTB, TEIIOBOMY J(G(EKTy peakmuu, H3MEHCHUIO CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAKIWW,  YYaCTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh YMEHUN COCTABJISATH YpPaBHEHUS PpeaKIuil
pa3IUYHBIX THUIIOB, MOJHBIE M COKPAIIECHHBIE YPABHEHUS PpEaKUUl
MOHHOT0 0OMEHA, YUYUTHIBAs YCIOBHS, IPU KOTOPBIX ATH PEAKIUU UTYT
JI0 KOHIIa

1.8

CdopMupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPKIAOIIHE
KAQYECTBEHHBIA COCTAB PA3JMWYHBIX HEOPTaHWYECKHUX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyT€M HOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTH YMEHHI PaCKpbIBaTh CYITHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHca ITUX PeaKIUui

1.10

ChopMUpPOBAaHHOCTh yYMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKOHN PEaAKIUU OT Pa3TuYHbIX (PaKTOPOB

111

ChopmupoBaHHOCTh YMEHHMM OOBSCHATH XapakTep CMEIIEHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO BO3ICHCTBUS
(mpuniun Jle [larenbe)

OO01mast 1 HeopraHUYecKass XUMHUS

2.1

CdopMupoBaHHOCTh YMEHUW packpbiBaTh cMmbich [lepuonnueckoro
3aKOHAa J.. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO U  MPOTHOCTHYECKYIO

byHKIIUN

2.2

ChopmupoBaHHOCTH ~ yMEHHH  XapakTEpPU30BaTh  DIJIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHX JJIEeMEHTOB 1 — 4 1iepuojoB
[Tepnoauueckoit cucteMbl XxumMuueckux 3seMeHToB .M. Menneneena,
UCIIOJIB3YSl  MOHATHSA  «S-, P-, O-2JCKTpOHHBIE  OpOHTAIHY,
(QHEPTeTHYECKUE YPOBHWY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COCAMHECHHUHN IO Mepuoaam
u rpynmnam Ilepuoandeckod CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB
JI.1. MenpaeneeBa
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2.3

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHMCHIBATH) OOIIHE
XUMUYECKAE CBOMCTBA HEOPTaHMYECKUX BEIICCTB  Pa3TUYHBIX
KJIACCOB, MOATBEPKIATH CYIIIECTBOBAHNE T€HETUYECKON CBI3U MEXKITY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TIOMOINBIO  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4

ChopMupoBaHHOCTP YMEHHMH YCTAHABIMBATh NPUHAMICKHOCTD
HEOPTaHWYECKUX BEIECTB MO MX COCTaBY K OMNpPEIEICHHOMY KJaccy
(rpynne) coenMHeHU (IPOCThIEC BEIIECTBA — METAJUIBI U HEMETAJLIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJTH)

2.5

ChopMupoOBaHHOCTh YMEHHH HCIIOJIB30BATh XUMHUUECKYIO CHMBOJIMKY
Ui cocTaBlieHHs] (OpMYJ BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknmii, cucreMaTtrueckyro HomeHkiatypy (IUPAC) u tpuBnanbHbIe
Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHblil ras,
YIJIGKUCITIBIA Ta3, aMMHaK, TallleHas W3BECTh, HETallleHas H3BECTb,
UTHEBAS COJIA, IUPHT U IPYTHE)

2.6

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  Pa3IMYHBIX
KJIACCOB, OATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKON CBS3U MEXKIY
HEOPTaHMYECKUMH  BEIIECTBAMU  C  TOMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIT

2.7

CdopMupoBaHHOCTH YMEHHUH TUIAHUPOBATH M BBITOJHATh XUMUUSCKUIH
AKCTIIEPUMEHT (pa3jioKEeHHE MEepPOKCHAa BOJOPOJa B MPUCYTCTBUU
KaTajau3aTopa, OnpeaeIeHUe CPeabl paCTBOPOB BEIIESCTB C MOMOIIBIO
YHUBEPCAJIIBHOTO HWHJUKATOpa, BIMSHUE pPa3IUYHbIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOM pEaKIUHM, PEaKIMd HOHHOro OOMeEHa,
Ka4eCTBEHHBIC PEAKIIMU Ha CyiIb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTUOH aMMOHMUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1adu 10 TeMam
«Metamb» u «HemeTtamib») B COOTBETCTBUU C TIPaBUJIAMU TEXHUKU
0e30MacHOCTH MpU OOpAIllEHWH C BEUIECTBAMU M JIA0OPATOPHBIM
000pyIOBaHUEM; MIPEJACTABIIATh pe3ynbTaThl XAMHUYECKOTO
OKCTIIEpUMEHTa B (opMe 3alucu YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

2.8

CdopMupoBaHHOCT, YMEHUN COOJIIOAaTh MpaBUjia MOJb30BAHUS
XUMHUYECKON MOCYyJI0l U J1abopaTOpHBIM OOOpPYAOBAHHUEM, a TaKKe
mpaBuiIa OOpamieHus C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIMSIMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMI  XapaKTepu30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEIKAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUSI CEPHOU
KHUCTIOThI, aMMHUakKa, a Takxke C(HOpPMHUPOBAHHOCTH MPEACTABICHUN
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00 o00muX Hay4YHBIX MPHUHIMIAX M SKOJOTUYECKHX MpobiieMax
XUMUYECKOT0 IIPOU3BOJICTBA

XUMUS U )KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTh MPEACTABICHUI O XUMHUYECKON COCTaBIISIIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, POJM XUMHUU B IO3HAHHH
SBJICHWA TPUPONBI, B (OPMHPOBAHWW MBIIUICHUS W KYJbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOU
JUISL PELICHUs MPAaKTHYECKUX 3a7a4 M HKOJIOTHYECKM 0OOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 3JI0POBbIO U IPUPOJIHON CpeENE

3.2

CdhopmupoBaHHOCTH YMEHHU KPUTUYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMALMIO, MOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHMKAIUMH, ceTh IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCT, yMEHMH COOJIIOIaTh IpaBHIa SKOJIOTMUECKU
LEJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOW NESITEIbHOCTH
B LEJISIX COXPAaHEHUS CBOETO 3/70POBbSI U OKPY)KAIOIIEH MPHUPOIHOM
cpensl

3.4

Oco3HaBaTh OMNACHOCTh BO3JCHCTBUSL HA JKUBBIE OPraHU3MBbI
ONPEAEIECHHBIX BEIIECTB, MOHMMAs cMbIca Toka3aresns [IJIK, noscHsaTh
Ha IIpuMepax CrocoObl YMEHBIIISHUSI U MPEIOTBPAIEHUS UX BPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHUMN MIPOBOJIUTH BBIUHUCIICHUS
C MCITOJIb30BAHUEM MOHATHUS «MACCOBAasi A0JISI BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIICHUM Ta30B IPU XHMHUYCCKHUX PEaKIUIX, MACChI
BEILIECTBA WUJIM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEILIECTRBA,
Macce WiM 00beMy OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
TerI0Boro ¢ (dexra peakimy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MPEBPAILICHUS U COXPAHCHUS SHEPTUU

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Teopernyeckre OCHOBbI XUMUU
1.1 XUMUYECKHN 3yeMeHT. ATOM. Sapo aroma, HM30TOMNBI. JIEKTPOHHAS

00010YKa. DHEPreTUYeCKre ypOBHU, MOAYpPOBHU. ATOMHBIE OpOUTAIH,
S-, p-, d-anemenThl. OCOOCHHOCTHM  pacHlpeieiCHHUS  DJICKTPOHOB
no opOurtansiM B aTOMax »JJIEMEHTOB TMEPBbIX YETHIPEX MEPHOOB.
DOnexkTpoHHasi KOH(pUTypalus aToOMOB
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1.2

[lepuonuueckuii 3akon u Ileproguyeckas cucreMa XMUMHUYECKUX JIIEMEHTOB
J.. MengeneeBa. CBA3p mnepuoaudeckoro 3akoHa u Ilepmonnueckoi
CUCTEMBI XUMHUYeCKHX 73neMeHToB JI.M. MeHneneeBa ¢ COBpEeMEHHOU
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTM W3MEHEHUS CBOICTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
1o rpynmnam M nepuojaM. 3Ha4eHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHH
HAYKH

1.3

Crpoenue BeniecTBa. XHUMHUYECKas CBA3b. BUIbl XUMHUYECKOH CBS3U
(xoBaJIeHTHasl HEMOJSIpHAs W MOJSpHas, MOHHAsA, MeTajudeckas). HoHsr:
KaTUOHBI U aHHOHBL. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XUMUYECKOU
CBA3U (OOMEHHBIN U TOHOPHO-aKUENTOPHbIN). BogopoiHas cBs3b

1.4

BaneHTHOCTE. SHGKTpOOTpI/II_[aTCJIBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHMS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbl KPUCTALUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
[lonaTne 0 mucnepcHbIX cucTteMax. VICTHHHBIE W KOJIOMJHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBAa B paCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHHM. Homenkiarypa
HEOPIraHUYECKUX BEILECTB

1.7

Xumuueckas — peakums.  Knaccudukanus — XUMHYECKMX — peakUui
B HEOPraHWMYECKOM M OPraHMYECKOM XHMHH. 3aKOH COXPAaHEHHUS MAacChl
BEILECTB, 3aKOH COXPAHEHMS M IIPEBPAILECHUs DHEPIUU NPU XUMHUYECKUX
peaKkuax

1.8

CKOpOCTh peakiyy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DAKTOPOB

1.9

OOpatumbie peakimu. XUMHYECKOe paBHoBecue. DakTOpbl, BIUSIONINE
Ha COCTOsIHME XUMHUYECKOro paBHoBecus. [Ipunnun Jle [larense

1.10

OnekTpoiutuueckas auccouuanusi. CuwibHbie W CiaOble AJIEKTPOIUTHI.
Cpena BOJHBIX PAcTBOPOB BEIIECTB: KHUCJas, HEUTpajbHAsl, IIEJIOYHAS.
Peakimu noHHoro oomena

1.11

OKHUCIINTEIFHO-BOCCTAaHOBUTEIILHBIC p€aKkuu

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxkenwe ©HemetaisioB B llepuomndeckon  cucteme
xuMuueckux osnemeHTtoB J[.M. MenpaeneeBa U OCOOEHHOCTH CTPOCHUS
atoMoB. duznueckue CBONCTBA HEMETAJIOB. AJLIOTPONHS HEMETAJIOB
(Ha mpuMepe KucJIopoaa, cephl, pocdopa u yrieposa)
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2.2

XUMHUUECKUE CBOMCTBA BKHEHIIMX HEMETAIUIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoma W KpeMHHUS) MU UX COCAMHEHHH (OKCHJIOB,
KHCJIOPOJICOICPIKAIUX KHUCJIOT, BOJOPOJHBIX CoeAuHEeHHM). [IpumeHeHne
BOKHEHIIIMX HEMETAJUIOB U X COCMHEHHIM

2.3

Mertamiel. [Tonoxenne MeTauioB B [lepuoaudeckoit cucTeMe XMMUYSCKUX
anemenToB J[.M. MenneneeBa. OCOOGHHOCTH CTPOEHUSI JIIEKTPOHHBIX
obonouexk aromMoB MeTawioB. OOmme (u3ndeckue CBOWCTBA METAJJIOB.
CraBel METAILTOB. DJIEKTPOXUMUYCCKUH P/l HAPSHKECHUH METaNIOB

2.4

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIMX META/UIOB (HATPHM, Kalui, KaJabIUH,
MarHuii, aJIIOMUHUM, ITUHK, XPOM, KEJI€30, ME/ib) U UX coeanHeHui. OOmiue
CIIOCOOBI TTOTyYeHHs MeTaUIoB. [IpuMeHeHre MeTaioB B OBITY M TEXHUKE

2.5

I'enernueckas CBA3b HCOPTaHUYCCKHX BCIICCTB, IIPpUHAJICKAITUX
K pa3JIMYHbIM KJIacCaM

XUMHUS U )KU3HD

3.1

Ponps xumun B o0ecrieyeHun HKOJIOTMYECKOM, SJHEPreTUUECKOW U MUILIEBON
0e30MacHOCTH, pa3BUTUM MeauluHbl. [loHSATHE O HayyHBIX MeToJax
IIO3HAHUA BEILECTB U XUMUYECKUX PEAKLUN

3.2

[IpeacraBinenuss 00 OOMMX HAay4YHBIX MNPUHIMIAX MPOMBIILIEHHOTO
ITOJTYYEHHS BAJKHENIINX BENIECTB. UENOBEK B MUPE BEIIECTB U MATEPHUAIIOB:
BAKHEHUIIINE CTPOUTEIIbHBIE MaTE€pUalbl, KOHCTPYKIIMOHHBIE MaTECpPUAJIBL,
KPAaCKH, CTEKJIO, KEpaMHuKa, MaTepHabl I JICKTPOHUKH, HAHOMAaTEpHUalbl,
OpraHUYeCKUE U MUHEPAIbHbBIE YI0OpEHUS

3.3

XuMusi U 340pPOBbE YEIIOBEKA: MpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MacCHOr0 MCIOJIb30BaHUSI MPEnapaToB ObBITOBOM
XUMHUHU B TOBCETHEBHOM JKU3HU
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