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denepanpHas pabouas mporpamma mo ydeOHoMy mpenMery «Xumus» (0a30BbIi
ypoBeHb) (mpeaMmeTHas o0nacTh «EcTecTBEeHHO-HAaydHBIE TIPEAMETH») (mayee
COOTBETCTBEHHO — MporpaMMa Mo XMMHH, XUMHUSI) BKITIOYAET MOSICHUTEIIbHYIO 3aIKCKY,
cozepkaHue OO0ydeHHUs, TUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHHS MPOTPAMMBI IO XUMHUH,
IJIAaHUPYEMBIE pPe3yJbTaThl, TEMATHUECKOE IJIAaHUPOBAHHE, TMEpedyeHb (KomudukraTop)
pacrpeneNieHHbIX IO KjaccaM MpPOBEPSIEMbIX TpPeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl CPETHETO OOIIET0 00pa30BaHUS M JIEMEHTOB
COJICp>KaHUS IO XUMUHU.

[TosicHuTenpHas 3amucKa OTpa)kaeT OOIIME IEeJM U 3aJa4d HU3yYCHUS XUMUHU,
XapaKTePUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ M3YYEHUIO 00ydaronuMucs,
MECTO B CTPYKTyp€ Y4YeOHOro IiaHa, a TakkKe MOAXOAbl K OTOOpY COJAepKaHMS,
K ONpPEACIICHUIO IUIAHUPYEMbIX pPE3YJbTaTOB U K CTPYKType TEMAaTHYECKOIO
TJIAaHUPOBAHMUSL.

Conepxanve oOydeHHsS  pPacKpbhIBA€T COJCPKATENIbHBIC JIMHUU, KOTOPHIE
npeyiaratoTes i 00s3aTeIbHOTO M3YUYEHHS] B KaKJOM KJIacCce€ Ha YpPOBHE CPEIHErO
00111ero 00pa3oBaHusl.

[InaHupyemMble pe3yJabTaTbl OCBOCHHUS MPOTPaMMbl MO XUMHUU  BKIIOYAIOT
JUYHOCTHBIE, METalpeJIMETHBIE PEe3yJbTaThl 32 BECh IMEPUOJ] OOYy4YCHUS HA YPOBHE
cpeaHero oOIero oOpa3oBaHMs, a TAKKE MPEAMETHBIEC JOCTIKEHUS 00Yy4arolierocs
3a KaXKJIbI¥ TOJ] OOy4eHHS.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeAHEro oOIero odpa3zoBaHusi pa3padoTaHa
Ha OCHOBEe TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MporpamMMsl cpeHero oduiero oopaszoBanus, npeacrasieHHbix B GI'OC COO, ¢ yuetom
KoHuenuuu mnpenonaBaHusi y4deOHOro mnpeaMera «XuMmus» B 00pa3oBaTesbHBIX
opranuzauusx Poccuiickoit denepanuu, peaansyrolux OCHOBHbIE 00pa30BaTENIbHbBIE
OporpaMmbl, ¥ OCHOBHBIX TMOJOXKEHUHM (eaepaibHOW paboueld  IpPOrpaMmbl
BOCIIUTAHMUS.

OCHOBY MOJX0/IOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUIO 00IIeH
CTpaTeruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMH Y4eOHOIO
npeamera «Xumus» a1 10-11  kimaccoB Ha 0a30BOM  YpPOBHE COCTaBUJIU
koHuentyanbHble mnonoxeHuss PIOC COO o B3aUMOOOYCIOBIEHHOCTH —LIEJEH,
COJICp)KaHMs, pPe3yJbTaToB oOOydeHHUss W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU
BBIITYCKHHUKOB.

B cooTBercTBUU € AAHHBIMH MOJIOKEHUSAMM HOporpaMma Mo XuMuu (06a30BbIN
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIUBAET 00s3aTeIbHOE (MHBApUAHTHOE) MPEAMETHOE COAEpKaHUE,
OIpe/eNsieT KOJNYECTBEHHbBIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKH Ha Ka)J0M JTarle
U3yYEHUs MpEeAMETa, MPEAYyCMaTPUBAECT NPUHLUIBI CTPYKTYPUPOBAHUS COACPKAHMS
U pacIpeieeHHsl ero Mo KjiaccaM, OCHOBHBIM pa3zieslaM U TEMaM Kypca;
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JAeT MPUMEPHOE pacHpeiesieHne y4eOHBIX YacOB IO TEMATHYECKUM paseliaM,
PEKOMEHIyeT NPHUMEPHYIO MOCIEAOBATEIbHOCTh HM3YYECHHS OTACJIbHBIX TEM Kypca
C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOro mpoiiecca,
BO3pAaCTHBIX 0coOOeHHOCTEHN oOyyatomumxcst 10 — 11 kiaccos;

AT METOJAMYECKYI0 HWHTEpHpETalMI0 LeJed H3y4YeHHUs MpeaMera Ha YpOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHUCTEME CpelHero obmiero o0Opa3oBaHws,
COZIepKATEIbHONM XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNnbHON MporpaMMbl  CpelHero ooémero o0pa3oBaHHUsl  (JUYHOCTHBIX,
METaNpeIMETHbIX, MPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IIO3HABATEIHLHOMN
JEeATENbHOCTH OOY4YaIoIIerocss MO OCBOEHUIO cojaepxkaHusi mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIUAM B TIporpaMMe MO XHMHH COOJIIOIEHA MPEEMCTBEHHOCTh
c ¢enepasibHOM paboyelt MPOrpaMMoil OCHOBHOTO 00IIEero oO0pa3oBaHUs MO XUMHHU
(st 8-9 kaccoB 00pa3zoBaTEIbHBIX OpraHU3aliid, 0a30BbIM YPOBEHB).

[IporpammMa 1O XUMHH SIBISIETCS OPHUEHTUPOM [JIsl COCTaBJIEHUS PpabOuux
IpOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEITIOKUTh CBOM MOAXOJ K CTPYKTYPHPOBAHUIO
U TIOCIIEOBAaTEIbHOCTH H3Yy4Y€HUs Y4YeOHOro MaTepuana, a TakKe CBOE BHUICHUE
OTHOCUTEJILHO BO3MOKHOCTH BBIOOpa BapHMaTUBHON COCTABJISIONICH COJIEpPKAHUS
npeaMeTa JOMOJIHUTENIBHO K 00s13aTeNIbHON (MHBApUAHTHOM ) YacTH €T0 COACPKaHMUS.

XuMHuueckoe oOpa3oBaHME, MOJy4aeMOE€ BBIMYCKHUKAMH 0011e00pa30BaTeIbHON
OpraHu3alliM, SBJSIETCS HEOThEMJIEMOM YacThl0 WX OOpPa30BAaHHOCTU U CIYXKHUT
3aBEPILAIOIIMM ATANIOM peai3allii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LETOCTHOW CHUCTEME XUMHUYECKOro oOpaszoBaHus. KiroueBbie
[IEHHOCTH KacCaloTCsl MO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHUS
M 00IIel KyJIbTypbl YEJIOBEKAa, a TAKXKE JIKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHUS
K CBOEMY 3J0pOBBIO M MNPUPOJHOM cpene. Peamnsyercss xumumyeckoe oOpa3zoBaHUE
o0yJarommxcsi Ha YpOBHE CpEIHEro oOIero ooOpa3oBaHUs CpPEIACTBAMHU Y4eOHOTO
npeaMeTa «XUMHsS», COAEPKAHUE U TIOCTPOCHUE KOTOPOTO OMpENENEHbl B Mporpamme
0 XMMHUU C Y4E€TOM CIelM(PUKU HAYKHM XUMUU, €€ 3HAUYCHUS B MO3HAHUU MPUPOIBI
¥ B MaTepUAIIbHON KXU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX IeJiel W MPUHITUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBbI CPEIHEro 00I1ero oopazoBaHus
B Poccutickoit denepanum.

[Ipu QopmupoBanumn coaepx aHusi npeaMera «XUMHUSD YUYTEHBI CIEIYIOLIUE
MOJIOXKEHHUSI O crielupUKe U 3HAUCHUU HAYKU XUMUH.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3IaHUU
HOBOM 0a3bl MaTepuagbHOW KyJIbTYpPhl, BHOCHUT CBOW BKJIaJ B (HOPMHpPOBAHUE
palMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, B CO3JaHUE LIEJIOCTHOTO MPEACTABICHUS
00 OKpy’KarolieM MUpE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, KOTopoe (hopMupyeTcs
B XMMHUH Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOIO COCTAaBa OKPYXAIOIIEro Mupa,
OCO3HaHMS B3aMMOCBSI3M MEX]y CTPOEHHUEM BEILECTB, UX CBOMCTBAMU U BO3MO>KHBIMU
00JaCTMU MTPUMEHEHUS.
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CoBpeMeHHass XMMHS Kak HayKa CO3MJaTelbHas, HayKa BBICOKHX TEXHOJIOTHM
HalpaBJieHa Ha pelIeHUE TTI00aNbHbIX IPOOJIEM YCTOMUUBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBOM, HKOJIOIMYECKON O€30MacHOCTH U OXpaHbl
310poBbsi. TECHO B3aUMOJAEHUCTBYS C IPYTMMH €CTECTBEHHBIMH HAyKaMH, XMUMHS CTajla
HEOTHEMJIEMON YaCTbI0O MHUPOBOM KYJIBTYpbl, HEOOXOIMMBIM YCIOBUEM YCIIEUIHOTO
TpyJla ¥ ’KU3HU KaXKJIOTO WIEHA 00IIecTBa.

B cooTBercTBUM ¢ O0IIMMHU LEISIMU U IPUHLIUIIAMU CPETHETO 00111Eero 00pa3oBaHus
comepxkanue mpeamera «Xumus» (10 — 11 kmaccel, 6a30BBIA ypOBEHb W3Y4YCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO HOJArOTOBKY OOy4aroluXcs,
HEOOXOJAMMYIO MM JJisi BBIPA0OTKM MHMPOBO33PEHUECKUX OPHEHTUPOB, YCIEIIHOTO
BKJIFOYEHHUS! B JKM3Hb COLIMYMA, MPOJOJLKEHHS 0Opa30BaHMsS B PA3MUYHBIX OOJACTSX,
HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBIsIOIKUMHY ITPeAMETa « XUMUS» ABISIOTCS 0a30BbIe Kypchl — «Opranuyeckas
xumus» U «O0111as U HeopraHudeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHuUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUM IO HEOPraHUYECKOU
XUMUU (C BKIIOYEHHEM 3HAHUM U3 OOWEeld XWMHH) M OpPraHuYecKOM XHUMHH.
@®opMHpOBaHUE [TaHHOW CUCTEMBbl 3HAHUW NpPU H3YUYEHUU NpeaMeTa 00ecreyrBacT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHSITHIH,
3aKOHOB U TEOPHUI XUMUHU.

Crpyktypa couepxaHus KypcoB — «Opranumdeckas xumus» u  «OOmas
M HeopraHuyeckas XuUMUs» CcPOpMHUpOBaAHA B MporpaMme MO XUMUU Ha OCHOBE
CUCTEMHOI'0 MOJX0Jla K U3YYEHHIO yueOHOro mMarepuaiia u oOycClIOBJI€HA UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha OMPEIECICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpraHUYeCKON XMMHH BEIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KIACCUYECKOH TEOPUU
CTPOEHHUS OpPraHUYECKUX COCIWHEHHH, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKHX
Y DJIEKTPOHHBIX PEICTABIEHUN O CTPOCHHH BellecTB. CBeeHusl 00 U3yyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CJIOKHBIX OHOJIOTHUYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKOd XUMHUU IIOJY4YarOT pa3BHUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MNEpPBOHAYAIHHBIC
NPEJCTaBICHUSI O XUMHUYECKOW CBS3M, KIACCU(PUKALMOHHBIX MPHU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

B mpeamere «Xumus» 6a30BOTO YPOBHSI pacCMaTpUBAETCS W3YUYEHHBIN Ha ypPOBHE
OCHOBHOTO 00IIero o0pa30BaHUsA TEOPETHUECKUNA MaTepuan U (PaKTOJIOTUYECKHE
CBEJICHUSI O BEIIECTBAaX U XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas
Y HEOpraHWyecKas XUMUs» O00Yy4arolIMMCsl MPeIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHHUE TMEPUOJIUYECKOr0 3aKOHa C OOIIETEOPETUYECKUX U METOHOJOTHYECKHUX
MO3UIMI, TIyOXe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKUUNA 3TOro 3aKkoHa —
0T 00001aroIIEH 10 OOBSICHSIONIEH U IPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHWMKA O BAXXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M IIPUMEHEHHH, a TaKKe O XHUMHYECKHX pEaKkUUsIX, HMX CYIIHOCTH
Y 3aKOHOMEPHOCTSIX MpoTeKaHus nomnonnserca B kypcax 10 u 11 kmaccoB anemeHTamu
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coJiepKaHusl, UMEIOIIMMHU KYJIbTYPOJIOTrHYECKUN U MPUKIAJAHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAaHUIO B3aMMOCBSI3M XMMUU C JIPYTUMU HayKaMu, PaCKpbIBAIOT €€
pOJIb B TO3HABATEILHOW W MPAKTUYECKON JI€ATEIbHOCTH YeIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHHSI K IPOLIECCY TBOpPUYECTBA B OOJACTH TEOPUHM U NMPAKTHUECKHUX
NPWIOKEHU XUMHUHU, TOMOTalOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIECTBEHHO
Y JIMYHOCTHO 3HAYHUMBIX MPOOJIEMax, CBA3AHHBIX C XUMHUEH, KPUTUUECKH OCMBICIUBATH
MH(GOPMALIMIO U IPUMEHSTH €€ JIJIs MOTIOJIHEHHs 3HAHUN, PEIICHUs MHTEIICKTYalIbHbIX
U DKCIEPUMEHTAJIbHBIX UCCleNnoBaTeNnbckux 3anad. Conepkanue y4eOHOro mpeamera
«XUMHS» JAHHOTO ypPOBHS HW3YYCHHMS OPHEHTUPOBAaHO Ha  (OPMUPOBAHUE
y 00ydYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHusA ¢Guiaocohckux uiei,
TaKMX KakK: MaTepHalIbHOE €IWHCTBO HEOPTaHWYECKOTO M OPraHUYECKOro MUpa,
0OYCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHUEM, I103HABAEMOCTb
IIPUPOJHBIX SABJICHUM IIyTEM JKCIIEPUMEHTA U PELICHUs IPOTUBOPEYUIN MEXKIY HOBBIMU
(akTaMl U TEOPETUYECKHUMH MPEANOCHUIKAMHA, OCO3HAHUE POJIA XUMHUU B PELICHUU
HKOJIOTMUYECKUX MpoOJeM, a Takke MpodieM cOepekeHUs IHEPreTUUECKUX PECypCoB,
CBIPbsl, CO3JJaHUsl HOBBIX TEXHOJIOTUH U MaTE€pUaJIOB.

B nuiane penreHus 3aady BOCHUTAaHUS, Pa3BUTHS U COLMATIM3ALUU O0YYarOIUXCS
IIPUHATHIE IPOTPAMMOM 110 XUMHUHU ITOAXOBI K ONPEACIICHUIO COAEPKAHUA U [IOCTPOEHUS
npeAMeTa MpeAyCMAaTPUBAIOT (OPMUpPOBAHME Yy OOYyHArOUIMXCS YHUBEPCAIbHBIX
y4eOHBIX JEHCTBUI, MEIOLUX 0a30BO€ 3HAUEHHE JJIs1 PA3JINYHBIX BUJIOB J1€ATEIbHOCTH:
pemieHuss mpoOieM, MoucKa, aHaiu3a M o0paboTku WHGOpPMAIMK, HEOOXOIUMBIX
Uil TIpUOOpETEeHUsl OMbITa MPAKTUYECKOW M HCCIEAOBATENIbCKON JIeATEeIbHOCTH,
3aHUMAIOLIEH Ba)XHOE MECTO B [IO3HAHUU XUMUH.

B nmpakTtuke npenogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOT'O O0OLIEro oOpa3oBaHus
TaK U Ha YPOBHE CPEIHEro o0I1Iero ooOpa3oBaHus, MpU ONPEAEICHUHN COJAEPKATEIbHON
XapakTepUCTUKM ILEeJIed M3y4YeHUs IpeaMeTa HalpaBJICHUEM II€PBOCTEIICHHOU
3HAYUMOCTHU TPAJAULIMOHHO MpPHU3HAETCS (DOPMUPOBAHHE OCHOB XMMHUYECKON HAYKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIbHOCTH YeJIOBEKa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJbTypbl. C METOIWYECKON TOYKH 3PEHUS TaKOU
NOAXOJ K ONPEAEIICHUIO LIEJIEW N3yUeHUs MPEIMETA SIBISETCS BIIOJIHE ONPaBAAHHBIM.

['maBHBIMU 1LIETIIMH M3YyYE€HUS TIpeaMeTa «XHUMHS» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs Ha 0a30BOM ypOBHE SIBJISIIOTCSI:

dbopMupoBaHHE CHUCTEMbl XMMHUYECKUX 3HAHWUN KaK Ba)KHEWINEW COCTaBIISIFOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHSITHS,
(yHIaMeHTallbHblEe 3aKOHBl M TEOPUHM XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOEHHUE
U TIOHMMaHUE CYIIHOCTH JOCTYMHBIX OOOOIIECHUN MHUPOBO33PEHUECKOIO XapakTepa,
O3HAKOMJICHUE C UCTOPUEN X PA3BUTHUSA U CTAHOBIICHHUS;

dbopMHpOBaHWE W pPa3BUTHE TMPEACTABICHUN O HAay4YHBIX METOJaX TMO3HAHUS
BEUIECTB M XHUMHUYECKUX pEaKUUid, HEOOXOAMMBIX JUIs MPHOOPETEeHUs YMEHUM
OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SIBJICHUH, UMEIOIUX MECTO B IIPUPOJIE,
B IIPAKTUYECKOU U IIOBCETHEBHOW KU3HU;
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pa3BUTHE YMEHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HaOIIOJCHHEM
U OOBSICHEHHMEM XUMHYECKOI'O SKCIEPUMEHTA, COOIIOACHHMEM IpaBuil 0€30IacHOro
oOpallleHus C BEIIECTBAMHU.

ConeprkatesipHasi XapaKTEpUCTHUKA LeJed U 3a/1a4 U3YyYEeHUs IPEIMETA B IPOrpamMme
[0 XMMHUHU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMH NPUOPUTETAMU
B CUCTEME CpeHero ooIero oopasoBanus. CeromHs B MPETNojaBaHUA XUMUHU B OOJIbIIICH
CTETIEHU OTAACTCSA MPEANOYTCHHE MPAKTUYECKOM KOMIIOHEHTE COAEep>KaHUsl 00ydeHHUs,
OpPUEHTHPOBAHHOW Ha MOJATOTOBKY BBIMYCKHHKA 00111€00pa30BaTEeNIbHON OpraHu3aluiy,
BIIQJICIONIETO HE HA0OpOM 3HAHWH, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh
crocobaMu ¥ YMEHHUSIMH aKTHUBHOTO TIOJYUYCHUS 3HAHUA U MPUMEHEHHS UX B peaTbHOU
KU3HU JJIS1 peLIEHUS IPAKTUYECKUX 3a/1a4.

B oroli CcBA3M mpu M3y4YEeHWH MpeaMeTa «XHMHS» JTOMHUHHMPYIOIIEE 3HAYEHHE
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

ajanranus oOydJaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIEIOCS MHUPA,
(dbopMupOBaHNE WHTEIJICKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caM0O00pa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY NPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(opMHpoOBaHUE y 00YYAIOIIUXCS KIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETECHIIHN),
UMEIOIINX YHHUBEpPCAIbHOE 3HAUCHUE AJI PA3IUYHBIX BUAOB ACSITEIBHOCTU: PEIICHUS
npoOjeM, TMOWCKa, aHaim3a W 00paboTku  uHPOpMALMH, HEOOXOIUMBIX
IUTS IPUOOPETEHUS OTIbITA ACITETLHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B TIO3HAHUU
XUMHH, @ TakXKe AJI1 OLEHKU C MO3MLIMHA SKOJIOTMYEcKOM O€30MacHOCTH XapakTepa
BJIMSTHHSI BEIIECTB M XMMHUYECKUX TMPOIIECCOB HA OPraHM3M 4YeJIOBEKa M MPHUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATEJIbHBIX MHTEPECOB, WHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN O00yYarolmuXcsi: CHOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HAHUA 10 XWMHUU B COOTBETCTBHU C XMU3HEHHBIMHU IMOTPEOHOCTSMH, UCIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUY I IIOMCKA U aHANTu3a y4eOHOM 1 Hay4HO-
MOMYJIAPHON UH()OPMALINY XUMHUYECKOTO COJCPIKAHUS;

dopMupoBaHHE W Ppa3BUTHE Yy OOYYAIONIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHHsI, HaOJIOAaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHUM W TMPOBEICHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHTAHUE Y 00yJaromuxcsl yOeKIEHHOCTH B TYMaHUCTUYECKOW HAPaBICHHOCTH
XUMHH, €€ BaXHOH pOJIM B PEIICHUU TIOO0ANBHBIX MPOOJIEeM palHOHATBHOTO
PUPOJIONIONB30BAHUS, TOMOJHEHUSI DHEPreTUYECKUX PECYpCOB U  COXPAHEHHUS
MPUPOJHOTO PABHOBECHs, OCO3HAHUSA HEOOXOJUMOCTH OEpEeKHOr0 OTHOLICHUS
K TNPUPOAE U CBOEMY 3[0POBBIO, a TaKKe INPUOOPETEHUs ONbITa HCIOJIb30BaHUS
MOJIyYEHHBIX 3HAHUM AJISl MPUHATHS TPAMOTHBIX PELICHUN B CHUTYyalMsIX, CBSI3aHHBIX
C XUMUYECKUMHU SIBJICHUSMHU.
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[enrn w 3amaun  u3ydeHus npeaMmeTa «XUMHS» TMOMYYHIM TMOAPOOHYIO
METOAMYECKYI0 HHTEpIpeTanuio B paszuene «llmaHupyembie pe3ylnbTaThl OCBOCHHS
IpOrpaMMbl [0 XUMHK», TAaKUM 00pa3oM 00eCreueHO YeTKOE IMPEJICTABICHHE O TOM,
KaKue 3HaHHUs U YMEHHS UIMEIOT MPSIMOE OTHOILICHHUE K pean3alii KOHKPETHOW HEIH.

B yuebHOM mutaHe cpemHero obmiero oOpa3oBaHHs MpeAMET «XUMHs» 0a30BOTrO
YPOBHSI BXOJUT B COCTaB IpeAMeTHOM 001acTu «EcTrecTBeHHO-HaYUYHBIE TPEIMETHI.

OOmiee 4yuCiIO 4YacoB, PEKOMEHJOBAHHBIX Ul W3YyYEHUs XHUMUHU, — 68 4Yacos:
B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 gaca (1 yac B Hezeno).
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COLEPKXAHUE OBYUYEHMUAA

10 KJIACC

Teoperuyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpeameT opraHWYecKOW XWMHH: €€ BO3HHKHOBEHHE, DAa3BUTHEC W 3HAUYCHHE
B TIOJIyYCHWU HOBBIX BEIICCTB M MaTEpUANOB. Te€OpHs CTPOCHHS OPTaHUYCCKUX
coenuneHnit A.M. bytiiepoBa, ee OCHOBHbIE MOJOKEHUSA. CTpPYKTypHBIE (POPMYIIbI
OpTraHUYECKUX BEMIECTB. [ OMOJIOTHSI, M30MepUs. XUMHYECKasi CBS3b B OPTaHUYCCKUX
COCTMHEHUSIX — OJMHAPHBIC U KPaTHBIE CBSI3H.

[IpeacraBnenre o KiaccupuKanmuu OpPraHUYECKUX BemecTB. HomeHknaTypa
OpraHUYEeCKUX COCIUHEHUM (CHcTeMaTHdecKasi) U TPUBUAIbHbIC Ha3BaHUS BAKHEUIIIUX
MpEICTaBUTENEH KIIACCOB OPTaHUIECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB MW WX [PEBpAIICHHI:
O3HaKOMJIEHHE ¢ 00pasllaMi OpPraHUYEeCKUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OPTraHWYeCKUX BEIIECTB, HAONIOICHUE W OMNHCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIEHUIO OPraHUYECKUX BEUIECTB MPU HarpeBaHUU
(1aBneHue, 0OYrIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psifl. METaH U 3TaH — NpOCTEUIINE
MPEICTAaBUTENN AJKAHOB: (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA (PEaKIM 3aMEIICHUS
Y TOPEHUs ), HAXOXKICHHUE B IPUPO/IE, OTyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psn. OTHIEH U NPONHIEH —
MpocCTeiIre IpeaCTaBUTENN AIKEHOB: (PU3UUECKHe U XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAIlMM, OKHUCJICHHS U TMOJUMEPHU3alUN),
MOJTy4YeHHe U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUYECKHE CBOMCTBa (peakmus monuMepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJOTHYECKUI psif. ALETUIIEH —
MPOCTEHIINNA MPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PU3MUECKHE U XMUMHUYECKUE
CBOWCTBa (peakiuu THUIPUPOBAHMS, TATOTEHUPOBAHWS, THUApPATAIlUH, TOPCHHS),
MOJIy4YeHUE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHue, (U3NYECKUE U XUMUUECKHE CBOMCTBA (peakIuu
raJIOTEHUPOBAHUS U HUTPOBAHUS), MOIYYCHHE U MPUMEHEHHE. TOKCMYHOCTH apeHOB.
['eHeTndeckas CBSI3b MEXIy VYIICBOIOPOAAMH, NPUHAICKAINIUMUA K Pa3IAYHBIM
KJIaCCaM.

[IpuponHbIe HCTOUHUKU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U NOMyTHBIE HEPTIHBIC
ra3el. HeTpb 1 ee mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: EPETOHKA, KPEKUHT
(TepMuYecKHi, KaTtamuThueckuit), mnuponu3. IlpoaykTel mnepepaboTku HedTH, HUX
NPUMEHEHHE B TPOMBILIUIEHHOCTH U B ObITy. KaMeHHbI yroib W TPOAYKTHI €ro
nepepadoTKy.
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OKCHNEpUMEHTAIIBHBIE METOAbl M3YYEHMS BEIIECTB M HUX [PEBpPALICHUMN:
O3HaKOMJIEHHE C oOpa3lamu IIacTMacc, KaydyyKoB U pe3uHbl, Koiekuuu «Hedtby»
n «Yrojib», MOJAEIUPOBAHUE MOJEKYJ] YIIEBOAOPOJAOB M TaJOr€HONPOU3BOIHBIX,
MIPOBEJICHUE MPAKTUIECKOM PabOTHI: MOTyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOICTB.

PacueTHsie 3amaum.

Bbruncnenus o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00beMa, KOJIMYECTBa
UCXOJHOIO BEILIECTBA WJIM MPOAYKTa pEakUUH [0 HU3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranudeckue coeTuHeHUsI

[IpenenpHble OHOATOMHBIE CIIUPTHI. METaHOJ M ATAHON: CTPOCHHUE, (PU3HUECKUE
U XMMHUYECKHE CBOWCTBA (peakIMU C aKTUBHBIMH MeETaJIaMH, TaJOreHOBOJIOPOJaMHU,
ropeHue), npuMeHeHrue. BogopoiHbie CBS3M MEXKIy MOJIEKyJaMH CrupToB. [leiicTBue
METaHOJIa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHOroaTOMHBIE CIHUPTHI. JTUJICHTIUKOIb W TIUILEPUH: CTpOeHHE, (Pu3nyeckue
U XMMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBHUE CO IEIOYHBIMU METaJJIaMU, KaueCTBEHHAs
peakusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M 4enoBeka. [IpumeHeHune
TJIMIIEPUHA U ATUJICHT KOS,

deHOo: CTPOCHUE MOJIEKYJIbI, ((PU3UUECKUE U XUMMUYECKUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue denona.

Anbaerunipl. QopManbIaeru, aleTanbAeTHI: CTPOCHHUE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA (pEaKIMK OKUCIIEHHUSI M BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIUN ), IIOTyUEHNE
U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeJeibHbIe KapOOHOBBIE KHUCIOTHI. MypaBbuHAs U YKCYCHas
KHCJIOTHI: CTpOeHUE, GU3NISCKHUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE JIJIs Kilacca
KHUCIIOT, peakius JTepuduKanuu), TMoJydeHrne u mnpuMeHenue. CreapuHOBas
U OJICMHOBAsi KUCJIOTHI KaK MPEACTABUTEIM BBICIIUX KapOOHOBBIX KHCIOT. Mbliia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxable >QUpPbl Kak MPOU3BOJAHBIC KapOOHOBBIX KHUCIOT. ['MIpOSN3 CIOKHBIX
a¢upos. Kupsl. 'maponus xupos. [Ipumenenne xupoB. bruonornyueckast posb )KUPOB.

VYrneBoasl: cocraB, KiaccupUKalUs yriIeBOJAOB (MOHO-, IU- U TOJHUCAXaPHUIbI).
['mroko3a — mpocTeluii MOHOCaxapu/l: 0COOEHHOCTH CTPOCHUSI MOJIEKYJIbI, (PU3nyecKkue
U XUMUYECKHE CBOMCTBa (B3ammojeictBue ¢ rumapokcuaoM menu(ll), oxucnenue
aMMHMa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBleHHE, OpOKEHUE TITHOKO3bI),
HaxO0XXJICHUE B MPUPOJie, MpUMEHEeHHe, Onosoruyeckas pojib. @otocuntes. OpykTo3a
KaK M30MEP TITIOKO3HI.

Kpaxman wu wuemtono3a kak mpupojHbie monumepbl. CTpoeHue Kpaxmana
U [eUoo3bl. DuU3MUecKue W XUMHYECKHE CBOWCTBA Kpaxmaia (THUIpOJIu3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

DKCIepuMEHTaIbHBIE METOIbI U3YUEHHUSI BEILIECTB U MX NIPEBPAIlCHUI: IPOBEACHUE,
HAaOMIOZICHUE W  ONMHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIHPTOB,
KaueCTBEHHbIC PEaKIMU OJHOATOMHBIX CIHUPTOB (OKHCJICHHE JTaHOJA OKCHIOM
meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TJIMIIEPUHA C THIPOKCHUIOM
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menu(Il)), ampaernmoB (OKUCICHHE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcunoM wmeau(ll), B3aumomelcTBUE Kpaxmana C HOAOM), MPOBEIACHUE
MPAKTUUECKON pabOThI: CBOMCTBA PAacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuetnsie 3apaun.

Brluucienus no ypaBHEHUIO XUMHUYECKOW peakuuu (Macchbl, 00beMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEaKIMUd IO M3BECTHBIM Macce, O0bemy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

A30TcoAep:Kale OPraHudecKue CoeJuHEeHU s

AMHHOKHCIIOTBI Kak aM@OTepHble OpraHuyYecKue coeauHeHus. Duznueckue
U XMUMHUYECKHE CBOMCTBAa aMUHOKHUCIOT (Ha mpuMmepe TIIuIMHA). buonoruyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mnpuUpoAHBIE BBICOKOMOJEKYJISIpHbIE coenuHenus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OelKoB. XMMUUYECKUE CBOMCTBA OEIKOB: TUIPOIIU3,
JIeHaTypallys, KaueCTBEHHbIC PEaKIuy Ha OCJIKH.

DKCneprUMEHTAIbHBIE METOIbI U3YUYEHHUSI BELIECTB U MX MPEBpAIlEHUI: HAOI0/IeHNE
U ONHCAaHUE JEMOHCTPAIMOHHBIX OIMBITOB: JIeHATypaius OENKOB IMpU HarpeBaHUH,
I[BETHBIE PEAKIIUU OCIKOB.

BricokoMosIeKy IS pHBIE COCIMHEHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHD ITOJIMMEPU3ALINH, CPEIHSAS MOJIEKYJIIpPHAs Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — IOJIUMEPH3aLUs
Y TTOJTMKOHICHCALIUS.

OKCHNEpUMEHTAIBHBIE METOAbl M3YYEHHMSI BEIIECTB M HMX MPEBPALLICHUI:
O3HAaKOMJIEHME € 00pa3lamMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeaMETHBIX CBA3€M IIPU HU3YYECHUM OPraHUYECKOM XHUMUU
B 10 kJacce ocyImiecTBIsSeTCs Yepe3 UCTOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX
MOHATHH, TaK W TIOHATHHA, SBIISIOIIMXCS CHCTEMHBIMU IS OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHITHS: SIBJICHHUE, HAYYHBIHN (DaKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CUHTE3, KJIaCCH(pUKAINS, TEPUOJIUIHOCT, HAOIOICHNE, U3MEPCHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnka: Matepus, SHEPrUs, Macca, aToM, 3JECKTPOH, MOJICKYJIa, SHEPTCTHUCCKHM
yYpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, (HU3UYCCKUE
BEJIMYUHBI U CIUHUIIBI KX U3MEPEHHUSI.

buonorus: knerka, opraHusMm, Ouochepa, OOMEH BEIIECTB B OPraHU3ME,
dboToCcuHTE3, OMOJIOTHYECKHU aKTUBHBIE BeleCcTBa (OCJIKH, YIIIE€BOIbI, 5KUPHI, (DEPMEHTHI).

['eorpadus: muHepanbl, TOpHbIE MOPOAbI, IOJIE3HBIE MCKOMAEMbIE, TOILIUBO,

pECypChI.

11
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TexHonorus: IMUIICBLIC IIPOAYKTBI, OCHOBBI PAlMOHAJILHOI'O IMMTAHWUA, MOIOIIUC
CpeacTBa, JICKAPCTBCHHLIC U KOCMCTUYICCKUC ITPCIIaApaThl, MATCPHUAJIbI N3 HCKYCCTBCHHBIX
U CUHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHNYECKASA XUMUA
Teopernueckne 0CHOBbI XUMHUH

XUMHUYECKHUI 3JeMeHT. ATOM. Sapo aromMa, M30TOMbI. DJIEKTpPOHHAs 000JIOYKA.
DHEPreTHYECKUe YPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIEMEHTHI.
OcobeHHOCTH paclpeeseHUs JIEKTPOHOB M0 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX
YeThIpEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpAIIHs aTOMOB.

Ileppnommueckuin 3akoH W Ilepuognueckas cucTEMa XMMHUYECKUX JIIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOAUYECKOrO 3akoHa M llepuoanyueckor CHCTEMBI
xumudeckux 3yeMeHToB [[.1. MeHeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XHMMHYECKUX DJIEMEHTOB M 00pa3yeMbIX HMU
IPOCTBIX M CIIOXKHBIX BEMIECTB MO IpynnaM M NepuojaMm. 3HAYECHHUE MEPUOTUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemecTBa. XUMUYECKas CBsA3b. BUIbl XuMUYeCKO# CBsI3U (KOBaJICHTHAS
HEeMoJIApHAss U TOJSpHAs, HMOHHAs, MeTalindyeckas). MexaHu3Mmbl 00pa3oBaHUS
KOBAJICHTHON XMMHUYECKOUW CBSA3M (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). BomopoaHas
CBSI3b. BaJIGHTHOCTB. DJNEKTPOOTPULIATENIBHOCTh. CTENEeHb OKHUCIICHHS. MIOHBI: KaTHOHBI
Y aHUOHBI.

BemecTtBa MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
COCTaBa BelIECTBa. THUIbI KPUCTALTNYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB
OT THUIA KPUCTAUTUYECKOU PEIIETKH.

[TonsiTre 0 nucnepcHbIX cucTeMax. ICTUHHBIE U KOJUIOUIHBIE PacTBOPbI. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coearHeHuid. HoMmeHkIaTypa HEOpraHUYeCKUX
BemecTB. ['eHeTnueckass CBsSI3b HEOPraHMYECKUX  BEUIECTB, MPHUHAIJICIKAIINUX
K pa3JIM4HbIM KJIacCaM.

Xumnueckas peaknus. Kmaccudukanmss XuMAYECKUX PEAKIUi B HEOPTaHHUECKOU
U OpPraHMYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHMS MAacChl BEILIECTB, 3aKOH COXPAHEHUS
Y MIPEBPAILCHUS SHEPTUU NP XUMUUYECKUX PEAKIIHSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pas3inyHbIX (akTopoB. OOpaTuMble
peakunu. XuMudeckoe paBHoBecre. DakTOphl, BIUSIONIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onektposmtuueckas aucconuanus. CumbHbie W cialdble 3yekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCIIAs, HEUTpaJibHAs, ILIEJO4YHasA. Peakuuu HMOHHOTO
oOMeHa.

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

12



denepanbhas padouas nporpamma | Xumusi. 10-11 kiacchl (6a30BbIii YPOBEHB)

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB MW WX [PEBpALICHUM:
aemoHcTpauus — Tabmun  «llepumoguueckas cucreMa  XMMHUYECKHMX  JJIEMEHTOB
J.1. MengeneeBay, W3ydeHHE MOJEICH KPUCTALIMYCCKUX PEIICTOK, HAOII0ICHUE
U OIMCaHUE JIEMOHCTPAIMOHHBIX M JJAOOPATOPHBIX OIBITOB (Pa3jOKEHUE MEPOKCHUIIA
BOJIOPOJIa B IPUCYTCTBUM KaTAJIA3aTOPA, ONPEACICHUE CPEAbl PAaCTBOPOB BEILECTB
C MOMOIIBK YHUBEPCAJIBHOTO HWHIMKATOPa, PEAKIUH MOHHOrO OOMEHa), MPOBEICHUE
MpakTH4ecKor paboThl «BnusiHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOMN
peaKkuumn».

PacueTHsie 3a1aum.

PacueTsl 0 ypaBHEHHAM XMMHYECKUX PEAKIUH, B TOM YHUCIIE TEPMOXUMHUYECKUE
pacyeTsl, pacueThl C UCIIOIb30BAHUEM ITOHATHUS «MACCOBas J0JIs BEILIECTBAY.

Heopranuueckasi xumust

Hemeramnbl. Ilonoxenne HemetamioB B Ilepuoguueckoil cucteMe XMMUYECKHUX
sanemenToB J.U. MenzeneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3HMYECKHUE CBOMCTBA
HEMETaJIOB. AJUIOTPOIMS HEMETa/UIoB (Ha MpuMepe Kuciopojaa, cepsl, ¢ocdopa
U yTiepona).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docdopa, yriepojsa U KpeMHHS]) U UX COCAUHEHUM (OKCHIOB, KHUCIOPOICOACPKAIINUX
KHCJIOT, BOJIOPOJHBIX COETMHEHUI ).

[IpumeHeHne BaXKHENIIINX HEMETAJIJIOB U UX COCIMHEHUM.

Meramnbl. Ilonmoxenune weramwioB B llepuomnueckor cucteMe XUMHYECKHX
anemenToB J[.M. MenneneeBa. OcOOEHHOCTU CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  ¢u3mdeckue cBodicTBa  MeTaioB. CIulaBbl  METaJLIOB.
DJIEKTPOXUMHYECKUN PsiJT HANIPSHKEHUI METaJlIOoB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIIUX METAJIOB (HATPU, KW, KaJlbIIUi, MarHui,
AJTIOMUHMH, IIUHK, XPOM, KE€JI€30, MEb) U X COCTUHEHUM.

OO61mue criocoObl oJTy4eHHs MeTaIIOB. [I[pruMeHeHre MeTasioB B ObITY i TEXHUKE.

DKCIepUMEHTATbHBIE METO/Ibl U3YUCHHS BEIIECTB U UX MPEBPAICHUN: U3yYCHUE
Koulekiun  «MeTaJiibel W CIUIaBbl»,  OOpa3lloB  HEMETA/UIOB,  pEIICHHUE
DKCIIEPUMEHTANILHBIX ~ 3a7a4, HaOJI0JIeHHWe ¢  ONHMCAHHWE  JIEMOHCTPAIMOHHBIX
U J1Ja0OpATOPHBIX OMNBITOB (B3aMMOJICUCTBUE TUIPOKCHUJIA ATIOMHHHUS C PAacTBOpaMU
KHUCJIOT U IIeJI0YEH, KaU€CTBEHHBIE PEAKIIUA Ha KATUOHBI METAJUIOB).

PacuetHnblie 3amaun.

Pacuetsl Macchl BemiecTBa WM OOBbEMa Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEeMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacUeThl
Macchl (00BbeMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMHU, €CJIM OJHO W3 BEIIECTB
UMEET MPUMECH.

Xumus ¥ )Ku3Hb. MexnpeaMeTHble CBI3U

Ponp xumum B oOecriedeHUM HKOJIOTUYECKOM, HSHEPreTUYECKOM W MHUIIEBOU
0€30I1aCHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHATHE O HAyYHBIX METOJIaX MTO3HAHUS BEIIECTB
U XUMHUYECKUX PEaKIIUH.
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[IpencraBnenust 00 OOMMX HAYYHBIX NPUHLHUIAX MPOMBIIUICHHOTO TOTYYECHHS
BaYKHEHMILINX BEILIECTB.

YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BaXKHEUIIINE CTPOUTEIbHbBIE MaTepUabl,
KOHCTPYKLIMOHHBIE ~ MaTepHalibl,  Kpacku, CTEKJIO0, KepaMHuKa,  MaTepHalbl
IUIS SIEKTPOHUKHU, HAHOMAaTepuaibl, OpraHnYeCKUE U MUHEPAJIbHbIE YA00PEHUS.

XUMHUSLT W 3J0pOBbE 4YEJNOBEKa: MpaBWa HCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, IpaBwjia OE30MACHOTO MCHOJIb30BAaHUS INPENAapaToB OBITOBOW XUMHH
B IIOBCEJITHEBHOM JKU3HHU.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU M3yYEeHUH OOLIEH M HEOpPraHW4eCcKOu
xuMuu B 11 Kimacce ocylecTBISETCS Yepe3 HUCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX IOHATHHA, TaK W MOHATHW, SBIIOIIMXCA CHCTEMHBIMH [UISl OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIN ()aKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHaJIN3, CHUHTE3, KIacCU(pUKaluus, IEPUOJUYHOCTb, HAOJIIOIEHUE, OSKCIIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®du3uKa: MaTepusi, SHEPTUsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJA, HHEPreTHUECKUN YpPOBEHb, BEILIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHE BEIUUYMHBI M €IUHULBI UX HU3MEPEHHS,
CKOpOCTb.

buonorus: kierka, opraHu3M, 3KocUcTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMUHbBI, OOMEH BEILIECTB B OpraHU3Me.

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

TexHonorus: XUMHYECKash MPOMBILUIEHHOCTh, METAJLTyprusi, MPOU3BOICTBO
CTPOUTEIBHBIX  MaTepPHUANIOB, CEIbCKOXO3AWCTBEHHOE MPOM3BOJCTBO, MHILEBAs
IPOMBIIIEHHOCT, bapmaneBTHUECKAS IIPOMBILIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  MpenaparoB, MPOM3BOACTBO  KOHCTPYKIIMOHHBIX  MaTepuasoB,
AJIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHHAN
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00y4YarOIUMUCS
nporpaMm  cpeAHero oo6Omero oOpa3oBaHus  (JIMYHOCTHBIM, MeETaNpeIMETHBIM
U npeaMeTHbiM). HaydHO-MeToanuecKod OCHOBOM i pa3pabOTKHA IUIAHHPYEMBIX
pe3yJbTaTOB OCBOCHHUS MPOTPaMM CpEeIHEro o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-
NEATEIIBHOCTHBIN MOIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-AEATEILHOCTHBIM TOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMeTa «XUMUs» Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHUsI BBIJICJICHBI CIACAYIONINE COCTABISIONINE:

OCO3HaHME OOYYAIOMIUMHCS POCCHUHUCKOM TpaKJaHCKOWM HMACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTHBAIIMU K 00YUYEHHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEN W UCTOPUUYECKUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOLIMXCS PYKOBOACTBOBATbCA B  CBOEHU
NEeSATETbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, MPUCYIIIUMU LIETIOCTHOM CUCTEME
XUMUYECKOTO 00pa30BaHus;

HaJIMYue MPABOCO3HAHUS IKOJOTMYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTh 1ETIU
U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YIBTATHI OCBOCHUS MTpeAMETa « XUMUS» TIOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIHUTATENHHON NEATEIBHOCTH B COOTBETCTBUU C T'YMAaHHCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU U HJI€aJlaMH POCCUICKOTO
rpakIaHCKOT0 00IIeCTBa, MPUHSITHIMU B 00IIECTBE HOPMAaMH U TIpaBUJIAMU TTOBEICHUSI,
CITOCOOCTBYIOIIMMH TPOIECCaM  CAMOIO3HAHUS, CaMOPa3BUTUSI U HPABCTBEHHOI'O
CTaHOBJICHHS JINYHOCTH O0YyYaOIIUXCS.

JIngyHOCTHBIE  pe3yNbTaThl  OCBOCHUS  MpeaMera  «XUMHUS»  OTpaxkaroT
c(hOPMHUPOBAHHOCTh  ONbITAa TIO3HABATEJIBHOW W  MPAKTUYECKOW  JIEeSITEIbHOCTH
00yYaroIMXCsl MO pean3alii NPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHCJI€ B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHMS:

OCO3HAHMS OOYYAIOUUMKCS CBOMX KOHCTUTYIMOHHBIX IpPaB M OOS3aHHOCTEH,
YBKEHHS K 3aKOHY M ITPABOIOPSIKY;

IpPEACTaBICHHS O COI[HATBHBIX HOPMAaxX M IMPABUIIaX MEKIUYHOCTHBIX OTHOIICHUI
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW IEATEIBHOCTH MPH CO3JAaHUU YUEOHBIX
MIPOCKTOB, PEIICHWH YYeOHBIX W IMO3HABATEIbHBIX 3a]a4, BBITOJHCHHH XHMHYECKUX
9KCIIEPUMEHTOB,;
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CIIOCOOHOCTH ITOHUMATh U IMPUHUMATb MOTUBbLI, HAMCPCHUS, JIOTUKY W aPTYMCHTbBI
APYTUuX IIPHU aHAJIU3C PA3JIMYHBIX BUIOB y‘I€6H0ﬁ ACATCIIBHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHMS

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

YBOXEHUS K TIPOIECCY TBOpPYECTBA B OO0JACTH TEOPUU M MPAKTHUECKOTO
NPUMEHCHUS XUMHH, OCO3HAHHS TOrO, 4YTO JOCTHXKEHUS HAYKH €CTh pPe3yJIbTaT
JUTUTEIBHBIX HAOJI0/ICHUM, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSTHHOTO
TpyJa YUYEHBIX U TPAKTUKOB,;

VHTEpPECAa U TO3HABATEIBbHBIX MOTHUBOB B MOJYYEHHH W MOCJIECAYIOIIEM aHAIU3E
nH(pOpMaIUU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUHU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHUUYECKUMHU SBJICHUSIMH,
Y IPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U TTOCTYIIKH CBOMX TOBAPUIIEH C MO3UIUN
HPABCTBECHHBIX Y IMPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUNA 3TUX MMOCTYIIKOB;

4) popMupPOBaHHUSI KYJbTYPbI 3I0POBbI:

MMOHUMAaHUs LIEHHOCTEN 3JJ0pOBOr0 U 0€301macHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DHU3UYECKOMY U ICHUXUYECKOMY
3JI0POBBIO;

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

MNOHMMaHUs LIEHHOCTU MPaBWJI UHJIUMBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYyAIUSIX, YTPOKAIOUINX 3I0POBBIO U )KU3HU JTHOEH;

OCO3HaHHUSl TIOCIEACTBUA U HENPUATUS BPEOHBIX MPUBBIYEK (YIOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHHKATHBHON KOMITETEHTHOCTH B Y4eOHO-HCCIICI0BATEIIBCKON ISATEIIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKHM Ha aKTHBHOE YYacTHE B PEIICHUW MPAKTUICCKUX 3a7ad COIUATBHON
HaMpaBJIECHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

WHTEpeca K TPAKTHICCKOMY W3yYeHHWIO mpodeccuii  pa3myHOro  poja,
B TOM YHCJIC HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBa)KCHHUS K TPY.Y, JIOASIM TPYJia U pe3ysibTaTaM TPYAOBOH JeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBHIyaJIbHOM TPACKTOPUHU 00pa30BaHMUS,
Oynymeli mpodeccun W pean3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHH, HWHTEPECOB W MOTPEOHOCTEH
00I11IeCTBA;
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6) IKOJIOrHYEeCKOro BOCIIMTAHMS

DKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K TIPUPOJie, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUS TJOOATFHOTO XapakKTepa HSKOJIOTHYECKHX TMPOoOJIeM, BIUSHHS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEJIbI;

OCO3HaHMsSI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHKEHUM XUMHHM JJIA pPElIeHUs
BOIIPOCOB PAIIMOHAJIBHOTO MIPHUPOAOTI0IB30BaAHUS;

AKTUBHOTO HENPUSTUS JNCHUCTBUH, MPUHOCSIIIUX BPEJ OKPYKaIOIIEH MPUPOTHOMN
cpede, yMEHHUS MPOTHO3UPOBATh HEOIArONPUSITHBIE HKOJOTHMUYECKHE MOCIEICTBUS
MpEINPUHUMAEMBIX ICHMCTBUHN U NMPEIOTBpaIlaTh UX;

HaJIMYus PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJBTYpHI,
OTBITA JESITEIBHOCTH IKOJOTUUECKOW HAmpaBIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMM B TO3HABATEJIbHOM, KOMMYHUKATUBHONW W COIMAJILHON MpPaKTUKE, CIOCOOHOCTHU
Y YMEHUS aKTUBHO MPOTHUBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTU MHUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHUKY;

MOHUMAaHUS CrieU(PUKU XUMUU KaK HAyKH, OCO3HAHUS €€ PoJii B (POPMUPOBAHUU
pallMOHAJIBHOTO HAY4YHOTO  MBIIIJIEHUS, CO3JaHUM IEJOCTHOTO MPECTABICHUS
00 OKpy’KaroleM MUpe KaK O €IMHCTBE MPUPOILI U YEJIOBEKA, B IO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHUu Ipo0JIeM COXpAHEHUsSI IIPUPOITHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIsS COBPEMEHHOM [IUBUIIN3AIINH: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH M BaXXHOW pOJM B CO3JaHUM HOBOUM 0asbl
MaTepUAIBHOM KYJIbTYphI, PEIICHUU TIJI00ATbHBIX TPOOJEM YCTOWYHUBOIO PAa3BUTHS
YeJI0BEUYECTBA — CHIPbEBOM, SJHEPTreTUUSCKOM, IMMUIIEBON U SKOJIOTHYECKON OS30MTaCHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECTICUCHUU YCJIOBHM YCIEIIHOTO TPyJa W IKOJOTUYECKU
KOM(OPTHOM KU3HU KKJIOTO YJIeHa OOIIECTBA;

€CTEeCTBEHHO-HAYYHOU TPaMOTHOCTH: MOHHUMAHUS CYIIHOCTH METOJOB IO3HAHMS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble
3HAHWS JUI aHadu3a U OOBSCHEHHS SIBIICHUN OKPY’KAIOIIETO MHUPA U MPOUCXOISIINX
B HEM M3MEHEHUH, YMEHHS JeaTh OOOCHOBAHHBIC 3aKITIOYCHHS HAa OCHOBE HAYYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJTYYEHHUSI JIOCTOBEPHBIX BHIBOIOB;

CITIOCOOHOCTH CaMOCTOSITEILHO HMCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJIs PEIICHUs
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEILCKOM e TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJYYE€HHUIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBHM C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTAM TpyAa B pa3iMYHbIX cdepax MpodeccrnoHaIbHOMI
NEeSATENbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHUS YYEOHOTO MpeaMeTa « XUMUS» Ha YPOBHE
cpeaHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HA4YMMBIE [T (POPMHUPOBAHHSI MUPOBO33PEHHUS 00YUAIOMIUXCA MEKIUCITUTLTHHAPHbIC
(MexxnpenMeTHble) OOIIeHAyYHbIE TOHSTHS, OTPA)XalollMe IEJOCTHOCTh Hay4YHOU
KapTUHBI MHUpa U CHeUU(PUKY METOJOB MO3HAHHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BELIECTBO, SHEPTHUs, SIBJICHUE, IMPOIIECC, CUCTeMa, HAy4HbIH (axT,
OPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEeJI0BaHME, HAOIIOICHUE,
U3MEpEHUe, FIKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHbIE Y4YeOHbIE JEHCTBHUS (IMO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
peryJisTuBHbIE), obecrneunBarone ¢GopMupoBaHue GYHKIMOHAILHOM TIPaMOTHOCTH
U COLMAIIbHON KOMIETEHLUN O0yYaroXCs;

CIIOCOOHOCTh OOYYArOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSL U YHUBEpCAJIbHbIC y4eOHBIC JCUCTBUS B MO3HABATEILHOM
U COI[MAJIbHOM MTPaKTHKE.

MeranpenMeTHbIE  pe3yJIbTaThl  OTPAXAalT  OBJIAJICHUE I03HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU YHUBEPCAIHHBIMU YU€OHBIMU JICHCTBUSMH.

ITo3HaBaTeIbHbIC YHUBEpPCAJbHbIC Y4eOHbIe AeiCTBUSA
ba3oBbie Jornyeckue aeiicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIIPCACIIATE LCIIN ACATCIIbBHOCTH, 3adaBad IIapaMCTPhbl U KPUTCPUH UX OOCTHIKCHHA,
COOTHOCHUTD PC3YyJIbTAThI ACATCIbHOCTH C ITIOCTABJICHHBIMHU ILCIISIMHA

HCIIOJIB30BAaTh IIPHU OCBOCHHUHA 3HaAHUM IMPUCMBI JIOTHYCCKOI'O MBIIIIJICHUS — BBIACIIATH
XapaKTCPHLIC IIPHU3HAKH MOHATUN U YCTaHaBJIMBATh HX B3aHMMOCBA3b, HCIIOJIbB30BATb
COOTBCTCTBYIOIIMC ITOHATHSA IJIA 0O0BSICHEHHS OTACIBbHBIX (I)aKTOB u ﬂBHeHHﬁ;

BBI6I/IpaTB OCHOBAHHA W KPpUTCPHUU OJIA KHaCCI/I(I)I/IKaHI/II/I BCIIECCTB U XUMHUYECCKUX
peaKLuii;

YCTaHABJIMNBATb NPUIUHHO-CJICICTBCHHBIC CBA3U MCIKAY M3Yy4YaCMBIMHU SIBJICHUSMU,

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHBIC, IEYKTUBHBIE, IO aHAJIOTHH),
BbIABJEATE 3aKOHOMCPHOCTH M IIPOTHBOPCYHA B PACCMATPHUBACMBIX  SABJICHUAX,
(I)OpMYJII/IpOBaTB BBIBO/JIbI 1 3aKJIFOYCHUA,

IMPUMCHATL B IPOLCCCC IIO3HAHHA, HCIIOJIB3YyCMBIC B XHMMHHU CHUMBOJIMYCCKHUC
(3HAKOBBIE) MOJICIIH, PEOOPA30BEIBATH MOJICIIBHBIC MPEICTABICHUS — XMMUYCCKHUI 3HAK
(cuMBOJI) SJeMeHTa, XuMuueckas (opMyJsia, ypaBHEHHE XUMHUUYECKOM peakiuu —
ITpH pCIICHHUN y‘{C6HBIX IMMO3HABATCJIbHLIX U IMMIPAKTUYCCKUX 3a1a4, IPUMCHATh HA3BAHHLIC
MOJCJIBHBIC MPCACTABICHUA MOJI BBIABJICHHA XapPAKTCPHBIX IIPHU3HAKOB M3Yy4YaCMbIX
BCHICCTB U XUMHUNUYCCKUX pCaKHHﬁ.
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ba3oBble ucciieqoBarebCKue 1eiicCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEMIECTB MU XUMUYECKUX PEAKIIUIL;

dbopMynMpoBaTh €M U 3a7a4d KMCCIIEOBAHUS, HCIOJb30BaTh IMOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYITHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENIBHOTO INIAHUPOBAHUS U MPOBEICHUS YUCHHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOMOAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (HOpMyIupoBaTh 000OIIECHUS
U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHUS, COCTABIIATH
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIEI0BATENBCKONM U IPOEKTHOU JEATENBHOCTH,
HPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELICHHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B IIO3HAHMS.

Pab6ora ¢ unopmaunmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaTypa XMMHUYECKOTO COAEpKaHusA, CIpaBOYHbIE MOcoOus, pecypcel HTEpHETA),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEUYUBOCTH;

(opMyIupOBaTh 3aNPOCHl U MPUMEHSTH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(popmanuu, He0OXOIMMOM JJI BBITOJHEHHS YUEOHBIX 33]1ay ONPEAEICHHOIO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMY TpencTaBiieHHUs WHOOpMaIuu
(cxemsl, rpauKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kaue€CTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
uH(popmanuen: TpUMEHITh MEXIpeAMETHbIE ((PU3MUECKUe U MAaTEMAaTUYECKHUE) 3HAKU
Y CUMBOJIBL, (hOpMYJIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpEICTBA
HaTJISAHOCTH.

KoMMyHuKaTMBHBIE YHHBEPCAJIbHbIE Y4eOHbIE JEeUCTBUS:

3alaBaTh BOINPOCHI TIO0 CYIIECTBY OOCYXJaeMOoW TeMbl B XOJE Juajora
W/WIM  JUCKYCCHHM, BBICKa3bIBaTh HACH, (OPMYIHPOBATH CBOHM  TMPEIIOKEHUS
OTHOCHUTEIIHFHO BBITIOJIHCHHS IIPESAJIOKESHHON 3a/1a4H,

BBICTYNaTh C TMPE3CHTAIMEH pe3yNbTaToOB TO3HABATEIBLHON JEATEIHHOCTH,
MOJTYYEHHBIX CaMOCTOSITEIPHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJHEHUU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYCCKOH pabOThl IO HMCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIICCTB, peaM3allMi y4eOHOTO MpOeKTa W (HOPMYJIUPOBATH BBIBOMIBI
M0 pe3yJbTaTaM MPOBEICHHBIX HCCICIOBAHUN MyTEM COTJIACOBAHMS TO3UIUN B X0
00Cy»XeHusI 1 0OMEHa MHEHUSIMHU.
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PerynsiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIC JEeHCTBUA

CaMOCTOSITENIbHO  IJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  [MO3HABATEIHHYIO
JESTeNIbHOCTh, OMNpeNeNsisi €€ Ledd M 3aJauyd, KOHTPOJHPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil allTOPUTM JCHCTBHIA TIPH BHITIOJTHCHUH
y4eOHBIX U MCCIIEIOBATEIIbCKUX 3a/ad, BRIOUpaTh HamOosiee 3PpGHeKTUBHBIM CIOCO0 HX
PEIICHHUS C YIETOM MOTyYeHUsI HOBBIX 3HAHMI O BEIIECTBAX U XMMHUECKUX PEAKITHIX;

OCYIIECTBIISITh CaAaMOKOHTPOJb CBOCH JEATEIHPHOCTH Ha OCHOBE CaMOaHaIHM3a
Y CAMOOIICHKH.

HPEJIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUSI MPOrPaMMbl CPEHEro OOIIEro oOpa3oBaHuUs
no XUMHHM Ha 0a30BOM ypOBHE OPHUEHTHUPOBAHBI HAa OOECICUYECHHE MPEUMYIIECTBEHHO
00111e00pa3oBaTeNbHON U OOIIEKYIBTYPHON MOATOTOBKH 00ydaronuxcsi. OHU BKIIOYAIOT
cnenupuyueckre Uil yd4eOHOTO mpeaMera «XUMHsD) HaydyHble 3HaAHUS, YMEHUs
U CIIOCOOBI ACHCTBUHN 10 OCBOCHUIO, MHTEPIPETALIMH U TPEOOPA30BAHUIO 3HAHUM, BUJIbI
NEATEeIbHOCTU MO TOJIYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUU B Pa3IMUHbBIX
Y4EOHBIX M PEabHBbIX >KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHUEW. B mporpamme
110 XUMUU MPEMETHBIC PE3YIbTaThl IPEACTABICHBI MO TOJaM U3yUYCHHUS.

K kxonmy oOyuenms B 10 kJjiacce TpeaMETHBIC pPE3yJbTaThl OCBOCHHS Kypca
«Opra"nnyeckasi XuMHsD OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O XMMUUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAy4YHOM KApTUHBI MHUpa, pPOJM XUMHM B TO3HAHUM SIBIICHUI  TPUPOJBI,
B (GOpPMHpPOBAHWU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAILHON
IPAaMOTHOCTH, HEOOXOJUMOW Jisi PEUICHUs MPAKTHUYECKUX 3a]ad U IKOJOTUYECKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAJICHUE CUCTEMOM XMMHUUYECKHUX 3HAHUM, KOTOPAs BKJIKOYAET: OCHOBOIOJIAratoIIne
MOHATUS (XMMHUYECKUM JJIEMEHT, aToM, DJEKTPOHHAas 000JI0YKa aToma, MOJIEKYJa,
BaJICHTHOCTh, JJIEKTPOOTPUIIATEIILHOCTh, XUMHYECKasi CBS3b, CTPYKTypHas ¢dopmylia
(pa3BepHyTas U COKpallleHHas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BeM, yTIIepOaHBIH
cKeJeT, QyHKIMOHAIbHAs TPYIINa, paJuKajl, U30MEpHsl, U30MEPbl, TOMOJOTUUYECKUN PS]I,
TOMOJIOTH, YTJEBOJOPOJbI, KHUCIOPOJ W a30TCOJEpIKAIIUe COSTUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus oprannueckux Beniects A.M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKHI A3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHMUS,
JeXxalye B OCHOBE NMOHUMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBIICHH,
dakToIOorMYECKUe CBEACHUS O CBOWCTBAaX, COCTaBe, TOJMYyYEHUH U OE30MacCHOM
UCIOJIb30BAaHUU BAXKHEMIIMX OPraHUYECKUX BEHIECTB B OBITY M MIPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa;
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cOpPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTepHbIE MPU3HAKH TOHATHUH,
YCTAaHABJIMBaTh HMX B3aHUMOCBSA3b, HCIIOJb30BaTh COOTBETCTBYIOLIUE  IOHSTHUS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPTraHUYECKUX COEAUHEHN;

chOPMHUPOBAHHOCTh ~ YMEHHMM  HUCIOJIb30BaTh  XUMHUYECKYIO  CHMBOJIHUKY
JUISL COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpalieHHON) (hopMyIT
OpraHUYEeCKUX BEUIECTB M YPAaBHEHUN XMMHYECKUX pPEaKIUil, U3rOTaBIMBATh MOJEIU
MOJIEKYJI ~ OpPraHMYEeCKHMX  BEHIECTB [  WUIIOCTPAUMA  HUX  XUMHUYECKOIO
Y IIPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAAJIC)KHOCTh HU3YUYECHHBIX
OpraHUYeCKUX BEUIECTB IO UX COCTABY U CTPOCHUIO K ONPEIEICHHOMY KJacCy/Tpymnme
COEIUMHEHUN  (YIJIeBOJOPOMABI,  KHUCIOPOA W a30TCOAEpXallhe  COEIUHEHMUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS 110 CHCTEMATHYECKOU
HoMmeHkiatype (IUPAC), a Taxke NpUBOAWUTH TPUBHAIBHBIE HA3BaHMUS OTAEIbHBIX
OpPraHMYECKUX BEUIECTB (ITUJIEH, IPONUJICH, alleTUIICH, STHUJICHIJIUKOIIb, TIIMLEPUH, (PEHOM,
(dopmManpaerua, aneTaibIerua, MypaBbUHasi KUCJIOTa, YKCYCHash KUCJIOTa, OJEHMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCII0TA, TIII0K03a, PPYKTO3a, Kpaxmall, LIeJUTI0JI03a, TIIULHUH);

c(OpPMUPOBAHHOCTh YMEHMSI OIPEENIATH BUAbl XUMUUECKON CBS3H B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

COPMUPOBAHHOCTh ~ YMEHHSI NPUMEHSATh MOJOXKEHUS TEOpPUU  CTPOCHMS
oprannveckux BemecTB A.M. bytiepoBa nnsi OObsICHEHUS 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTEepHU30BaTh COCTAB, CTPOEHUE, (PU3UUECKHE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENECH PA3IMUHbBIX KJIACCOB OPraHUYECKHUX
BEIIECTB (METaH, dTaH, TWICH, MPONWICH, alleTuiIeH, OyTtaauen-1,3, MmeTunOyTaaueH-
1,3, OeH301, METaHOJ, 3TaHOJ, 3TUJICHIJIMKOJb, TJIMUEPHUH, (PEHOJ, aleTaabAeTum,
MypaBbUHAsl M YKCYCHAasl KUCJOTBI, IJIIOKO3a, KpaxMmaJj, LEeJUI0JI03a, aMHUHOYKCYCHas
KHCJIOTA), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXAY HHUMH YPaBHEHUSMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

c(OPMUPOBAHHOCTh YMEHHSl XapaKTePU30BaThb HCTOYHUKHU YIJIEBOJIOPOIHOTO
ChIpbs (HEQTh, MPUPOIHBIA Ta3, yrojib), CIOCOOBI MX MEPepadOTKH U MPAKTHYECKOE
MPUMEHEHHE TPOAYKTOB NEepepadbOTKH;

c(OpMUPOBAHHOCTh YMEHUI MPOBOIUTH BHIYUCICHUS 110 XUMHUUECKUM YPaBHEHUSIM
(maccel, o00bema, KOJMYECTBA HCXOJHOTO BElIeCTBA WJIM MPOAYKTa PpPEaKIUU
0 M3BECTHBIM Macce, O0ObEeMy, KOJUYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAX
Hay4HOI'O MO3HAHMS, UCIOJIb3YEMbIX B XHUMHH MPU U3YYEHHUH BEIIECTB U XUMUYECKUX
ABJICHUN (HAOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BAThH
CUCTEMHbIE XMMHUUYECKUE 3HAHUS JJISI MPUHSTUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;
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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 HHCTPYKIMAMU IO BBITTOJIHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOR;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJHATH  XUMHYECKUN
AKCIEPUMEHT (TIpeBpalleHrss OpPraHUYECKUX BEIIECTB IIPU HArpeBaHUH, IOJyUCHHUE
STUJICHA W HW3YyYCHHE €TO CBOWMCTB, KAYECTBCHHBIC PEAKIIUU OPTAaHMYECKHX BEIIECTB,
neHaTypainus OeNKOB MPH HarpeBaHWM, I[BETHBIE PEAKIMH OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU 0OpaIlleHUH C BEIIECTBAMHU U JTaOOPaATOPHBIM
000OpyIOBaHUEM, TPENCTABIATH PE3YNbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3alUCH YPAaBHEHUM COOTBETCTBYIOIIUX PEaKIUi U (POpMyIUpPOBaTh BBHIBOJBI HA OCHOBE
ITUX PE3yIbTaTOB;

chOPMHPOBAHHOCTh  YMEHUH  KPUTWYCCKH  AHAIM3HPOBATH  XUMHUYECKYIO
nH(}OpMaITHIO, TOTYyIaeMYI0 M3 pa3HbIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(OpMAITHH,
HNHTepHeT u npyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIFOAATh IIpaBUIIa SKOJOTHUECKH IIeJIECO00Pa3HOT0
MOBEJICHUSI B OBITY W TPYAOBOU ACSATEIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 30POBBS
U OKpYXKaloleld MPUPOTHON Cpeabl, OCO3HABATh OIMACHOCTh BO3ICHCTBUS Ha JKUBBIC
OpraHU3MBbI OIPEJIEICHHBIX OPTaHMYECKUX BEIIECTB, MOHMMAas cMbIci moka3arens [1JIK
(IpeebHO  AOMYCTUMOM  KOHIIGHTpAIMHM), IIOSCHATh Ha IIpUMeEpax CIOCOOBI
YMEHBIIICHUS U TIPEAOTBPAIICHUS UX BPEAHOTO BO3ICHCTBUS Ha OPraHU3M YEJIOBEKA;

U OOYYaroIMXcsi C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37IOPOBBS: YMCHHE
MPUMEHSATh 3HAHUS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHHWS BEIIECTB
U XUMHYECKHUX SIBJICHHUIL;

JUIS CIETIBIX M CIA0OBHAAIIMX OOYyYaIOIMMUXCS: YMEHHE MCIOJIb30BaTh pPelibe(hHO
TOYEUYHYIO cucTteMy o6o3HaueHut JI. bpaiins s 3anucu Xxumuueckux (popmyi.

K xoniry o0ydyenus B 11 kiacce nmpeaMeTHbIe pe3ybTaThl OCBOCHUS Kypca «Oomas
Y HEOpraHU4YeCKask XUMHUS» OTPaKaloT:

c(hOopMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMUYECKOU COCTABJIAIOICH
€CTECTBEHHO-HAYYHON KApTHUHBI MHUpa, POJIM XMMHUU B MO3HAHWUU SIBJICHUW TPUPOIBI,
B (OPMUpPOBAHMM MBIIUJIEHUS W KYJIbTYpbl JUYHOCTH, €€ (DPYHKIHOHAJIBLHOU
IPAMOTHOCTH, HEOOXOIMMOW IS PEIICHUS IPaKTHYCCKUX 3a7ad W DKOJOTHYCCKH
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAasi BKIFOYAET: OCHOBOIOJIArarolIne
HOHATHS (XUMHYECKHIA 3JIEMEHT, aTOM, H30TOM, S-, P-, O- 3JIEKTPOHHBIC OpOUTAIN
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN o0beM, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEIILHOCTh, CTEIEeHb OKUCIICHHUS, XHMHYECKas CBs3b (KOBaJICHTHas,
WOHHAasl, MeTaJUIMYecKasi, BOJOPOAHAs), KPUCTAIUIMYECKAS PEIIETKA, TUIIhl XUMUUYECKUX
peaKUMii, pacTBOP, JICKTPOIUTHI, HEAJIEKTPOJUTHI, FJIECKTPOJIUTHUYECKAS TUCCOIUALINS,
OKHUCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKOM peakluu, XUMHUYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUSl HIEKTPOJIUTHUYECKOM JAUCCOIMALINH,
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nepuoandeckuil 3akoH .M. MenaeneeBa, 3aKOH COXpPaHEHHSI MAacChl BEIIECTB, 3aKOH
COXpaHEHUSl U MPEBPAILLEHUS PHEPTUU MPU XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XWMHUH, MHUPOBO33PEHUYECKME 3HAHMS, JIeKallue B OCHOBE
MOHUMAHUS TPUUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX SIBICHHUU, (PaKTOIOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBE, OJYyYEHUH U 0€30IMACHOM UCIOJIb30BAaHUY BAKHEHIIINX
HEOPraHWYECKHUX BELIECTB B OBITY U IMPAKTUUYECKOMN NEATEILHOCTH YEJIOBEKA,

cOpPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTepHBIC TMPU3HAKK TOHSITHH,
yCTAHABIMBATh UX  B3aUMOCBS3b, HCIOJB30BaThb COOTBETCTBYIOIIUE  IOHSATHS
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

cOPMUPOBAHHOCTh ~ yYMEHHUW  HCIOJIB30BaTh  XUMHUYECKYI0  CHMBOJIUKY
UIA  cOoCTaBieHUs (OpPMyJT BEIIECTB W ypPaBHEHUH XHMHUYECKUX peakLui,
cucrtematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YTapHBIM ra3, YIJIEKUCIIbIA ra3, aMMHaK, TalleHas U3BECTb,
HeralleHast U3BeCTb, IUThEBAs COJA, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUU ONPENENSITh BAJICHTHOCTb M CTENEHb OKHCICHUS
XUMHYECKUX IEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKON CBS3U
(koBaneHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs) B COCIWHEHHUSX, THUI
KPUCTAJUIMYECKOM PEIIeTKH KOHKPETHOTO BEIeCcTBa (aATOMHAs!, MOJICKYJIIpHAsi, HOHHAs,
METaJNINYECKast), XapaKTeP Cpebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIUHEHUI;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh NPUHAIJIEKHOCTh HEOPTaHUYECKUX
BEIIECTB IO MX COCTAaBy K ONPEICICHHOMY KiacCy/Tpynne coeIuHeHUil (ImpocTbie
BEILIECTBA — METaVIbl U HEMETAJUIbl, OKCUJbl, OCHOBAHUS, KHUCJIOTHI, amM(pOTEpHbIE
TUIPOKCHUIBI, COJIN);

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

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoguueckoil cHCTEMBl XHMHYECKHX
anemeHToB J[.M. MeHeneeBa, HCIOB3Ys TIOHATHS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIII,
«OHEPreTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XAMUYECKUX DJIEMEHTOB M MX COCIWHEHUH IO mepuojaMm u rpynmnam lleprnoanueckou
CHCTEMBI XUMHYECKHUX dJIeMeHTOB /[.J1. MeHnaeneena;

c(OpMHUPOBAHHOCTh YMEHHUI XapakTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE
CBOMCTBA  HEOPraHWYECKMX  BEIIECTB  pAa3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIY HEOPraHWYECKUMHU  BEIIECTBAMMU
C IOMOIIIbIO YPABHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

cOpPMUPOBAHHOCTh ~ YMEHHUS  KJIacCU(PUUIUPOBATH  XMMHUYECKHE  pEaKUUu
[0 Pa3jJu4HbIM MpU3HAKaM (YUCIYy M COCTaBy pPEAarupyrolux BEUIECTB, TEIJIOBOMY
abdexTy peaxkiuu, H3MEHEHHUIO CTENEeHEH OKUCIEHUS SJIEMEHTOB, O0paTUMOCTU
peaKkIMM, YYaCTUIO KaTaanu3aTropa);
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c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHECHHsS PEAKIIUN Pa3IMUHBIX THIIOB,
MOJIHBIE M COKpAILEHHbIE YPAaBHEHMsI PEaKIMii MOHHOTO OOMEHA, YYUThIBasl YCIIOBHS,
IPU KOTOPBIX 3TH PEaKIUU UAYT 0 KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  PEAKIHMH,  IOATBEPIKIAIOIINE
KaueCTBEHHBI COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM
yT€M HOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEUIECTB;

chOPMHPOBAHHOCTh ~ yYMEHHH  pPACKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN TOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OajaHca 3THX
peaKLui;

c(hOpPMHUPOBAHHOCTh yYMEHUN OOBACHITH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOU
peaKkuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHUS XHMHYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelTHero Bo3nuericteus (nmpunuui Jle llarense);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUYECKHUE MPOIECCHI, JICKAIINE
B OCHOBE MPOMBIIUICHHOTO TIOJYYEHHS CEPHOM KHCIOThI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIMIAX U DKOJIOTUYECKUX
npobJieMax XUMHUECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYMCICHUSI C UCTIOIb30BAHUEM TOHSATHUS
«MaccoBas 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHUM Ta30B MPU XUMUYECKHUX
peakiMsIX, MacChl BEIIeCTBa WM 00BbeMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00beMy OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU BELIECTB, TEIJIOBOTO 3 deKTa
peaKuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IPEBPAIIECHUS U COXPAHECHHUS
SHEPIUY;

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

c(hOPMUPOBAHHOCTb ~ YMEHUN  IUJIAHUPOBATh W BBINOJHATH  XUMUYECKUU
AKCIEPUMEHT (pa3jioKEHUE TMEepOKCHAa BOAOpPOAAa B MPUCYTCTBHM KaTaIM3aTOpA,
OTIpe/ICJICHUE CpeAbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIHHOTO WHIUKATOPA,
BIIUSTHUE PA3TUYHBIX ()AaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIMU, PEaKIIMd MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIuu Ha Cyib(dar-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KaTUOH
aMMOHMSI, pElIEHUE FIKCIIEPUMEHTAIIbHBIX 3a/1a4 1o TeMaM «MeTtaiibsl» u « HemeTramisy)
B COOTBETCTBUU C TpaBUJIAMHU TEXHUKU O€30MAaCHOCTH MpU OOPAIICHUU C BEIIECTBAMHU
U J1abopaTOpHBIM  OOOpPYJOBAHHUEM, TMPEICTABIATH  PE3YJbTaThl  XUMHYECKOTO
JKCIIepUMEHTa B (opMe  3alMCh  ypaBHEHUW  COOTBETCTBYIOIIUX  PEAKIUN
1 (hOpMyYITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh  YMEHUN  KPUTUYECKH  AHAIM3HPOBATH  XUMHUYECKYIO
uHpopMalMio, TOJIy4yaeMyl M3 pa3HbIX HMCTOYHHMKOB (CpeiCTBa  MacCOBOM
KOMMYHUKaIu, MTHTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOAATH MPaBUIIa HIKOJIOTMUYECKH 1EIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW JNESITEIBHOCTH B IEJISX COXPAHEHUS CBOETO 3I0POBBS
U OKpYXaIollleil MPUPOJHOU Cpelibl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA >KUBBIC
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OPTraHU3Mbl OIPEIEIICHHBIX BEIIECTB, MOHMMAas cMbIcia nokazarens [IJIK, mosicHsaTh
Ha MpUMepax CHOCOOBI YMEHBIICHHUS] W TMPEAOTBPAIICHUS MX BPETHOTO BO3ICUCTBUS
HA OPraHU3M YE€JIOBEKA;

JUI  OOy4YaroIIuXCsl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBS: yMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaxX TO3HAHMS BEIECTB
1 XUMHUYECKUX SIBJICHUI;

JUTSL CTIETIBIX M CIIA0OBUASIIMX OOYYAIOIIMXCS: YMEHHE MCIOJIb30BaTh pPelbedHO-
TOYEUHYIO cucTeMy o6o3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.
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10 KJIACC
HaumenoBanue
No KomunuecTBo OcHOBHBIE BUJIbI AEATEIBHOCTH
pa3zesioB U TEM [IporpamMmmHOe copepraHue
/1 4acoB o0yJaronuxcs
y4eOHOTO MpeaMeTa
Pa3znen 1. Teopernyeckue 0CHOBbI OPraHMYeCKO XUMHH
1.1 | [Ipeamer 3 [IpenmMeTr opraHn4eCcKON XUMUU: PackppIBaTh CMBICIT N3y4aeMBbIX
OpraHU4eCKON XUMHH. €€ BO3HUKHOBEHUE, Pa3BUTHE MOHATUM (BBISBJISATH UX XapaKTEPHBIC
Teopus crpoeHus Y 3HaYEHUE B MOJYyYEHUU HOBBIX MIPU3HAKH ), YCTAHABIUBATH UX
OpraHUYECKUX BEILECTB U MATEPUAJIOB. B3aMMOCBSI3b.
COECITMHEHUI Teopust CTpOEHHS OPraHUUECKUX [IprMeHATH OJNOKEHUS TEOPUHU

A.M. bytneposa

coenuHenu A.M. bytneposa,

€€ OCHOBHBIE MTOJIOKEHUS.
CrpykTypHbIe (HOPMYIIBI OPraHUUECKUX
BemecTB. ['oMonorus, uzomepus.
XHAMHYECKas CBSA3b B OPraHUYECKUX
COEIMHEHUSIX: KpaTHBIE CBA3H,

G- U TT-CBA3H.

[IpencraBnenue o KiraccupuKauuu
OpPraHUYECKUX BELIECTB.
HomeHnknarypa opraHndeckux
COeIMHEHUH (CUCTeMaTHYeCKast)

Y TPYUBHAJIbHBIE HA3BAaHUS BaYKHEHIIIMX
IIPEACTABUTENIEN KIIACCOB OPTaHUYECKUX
BELIECTB.

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

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpaIlleHHON ) POpMYJT OPraHMYECKUX
BELIECTB.

Onpenenarb BUJbI XUMUYECKOH CBSI3U
(oxMHapHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHUSIX.

PackpsIBaTh poJib OpraHu4e€CKOM XUMUU
B IPUPOJE, XapaKTEPU30BATH €€
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IKCcrepUMeHTATbHbIE METOIbI
U3Yy4YeHMs BellleCTB U MX NpeBpalleHuii:
e J[emoHCTpaIUu:

— O3HaKOMJIEHHE ¢ 00pa3amMu
OpPraHUYECKUX BEIIECTB M MaTepUATAMHU
Ha UX OCHOBE;

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

e JlaGopaTopHBbIE OTBITHI:

— MOJIETTUPOBAHNE MOJIEKY
OpPraHUYECKUX BEIICCTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKamH.

HabitoaTe 1 onuceiBaTh
J€MOHCTPALIMOHHBIE OIIBITHI; IPOBOJAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI

U IIPAKTUYECKHE paOOThI

Htoro no pazgeny

Pa3nen 2. YrieBoaopoabl

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

COCTaB, XUMHUUYECKOE CTPOCHHUE,
(bU3NIECKUE U XUMUYCCKHUE CBONCTBA
(peakuuu 3aMeIeHHS U TOPEHUS ),
HaxO0XJICHUE B IIPUPOJIC, TOTYyUCHHE
U TIPUMEHEHHE

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

AJIKCHBbI, AJIKaAHUCHBI,
AJIKMHBbI

[IPOCTEHIINH NIPEACTABUTEINb AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
buznyecKkre 1 XUMHYECKHUE CBOMCTBA

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBISBIISATH HX XapaKTEPHBIC
MIPU3HAKH), YCTAaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE TTOHSATHS

MIPY OTIMCAHUH COCTABA, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COCIMHEHUU.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSI COCTaBIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHO ) (popMys1 OpraHuueCKUX
BEIIIECTB.
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(peakiuu ruApupOBaHHUS,
rajioreHUPOBAHMS, TUJIpATALIUH,
OKHCJICHUSI ¥ TIOJIMMEPU3AITUHN )
HaxX0JICHUE B IPUPOJIE, OTyYCHUE
U TIPUMEHEHHUE.

Anxanuensl: OyranueH-1,3

1 MeTWIOyTagaueH- 1,3, xuMuueckoe
CTPOCHHUE, PEaKIIMs MOTUMEPU3AIINH,
MIpUMEHEHHUE (JIJI1 CUHTE3a
MPUPOITHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

ANKHWHEIL: COCTaB 1 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
ALleTHIIEH — IPOCTEUIINN
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3NUSCKHUE
U XMMUYECKHEe CBOMCTBA (pEeaKuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
TUApaTaIliy TOPEHUS ), HAXOXKICHUE
B IIPUPO/IC, TTOJTYUYEHHUE U TPUMEHEHNE

2.3

ApomaTudeckue
YTIEBOIOPObI

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

Y HUTPOBAHMSI ), IOJTyUCHHE

u npuMeHeHune. Brnusnue Oenzona

YcranaBauBaTh NPUHAJICKHOCTD
BEILIECTB K OIMPEEICHHOMY KJIaCcCy
YIJIEBOJIOPOIOB MO COCTABY

U CTPOCHHUIO, HA3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYyPE;
MIPUBOAUTH TPUBUAJIBHBIC HA3BAHUS
OT/ICJIbHBIX MPEJACTABUTEIICH
YIJIEBOJIOPOOB.

OrnpenensTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOH CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHHE,
npuMeHeHue, Gu3nIecKue

1 XUMHUYECKHUE CBOMCTBA, Ba)KHEHIIINE
CIOCOOBI MOTYYCHHS TUITUYHBIX
MpEe/ICTAaBUTEINICH Pa3IMUHBIX KIAaCCOB
YTI€BOAOPOA0OB (METaHa, ITaHa,
ATUJIEHA, alleTujIeHa, OyTaauena -1,3,
OeH3071a, TOIyOJ1a).

BBISIBISTE TEHETHYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIaMU U IOATBEPKAATh €€
HAJIMYKME YPABHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
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Ha OpraHns3m 4CJI0BCKaA. I'eneruueckas
CB:A3b YIIJICBOAOPOOIOB

2.4

[Tpupoiabie
VCTOYHUKHU
YTJIEBOJIOPOJIOB U UX
nepepadboTKa

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

JKCHepUMeHTATbHbIE METOAbI
N3y4eHHs BelleCTB

U MX NIpeBPallleHH:

e JleMOHCTpaLu:

— komiekuu «HepTe» u «Yromby;
— BUJeo(parmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIEC OBITHI:

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

— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYI
YIIEBOAOPOIOB U
raJIOT€HONPOU3BOAHBIX.

peakImii C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (DOPMYIL.
XapakTepuszoBaTh HICTOYHUKU
YIJIEBOJIOPOAHOTO CHIPhS (HEPTD,
MPUPOJIHBII ra3, yroib), ClIOCOOBI X
nepepaboTKU U MPaKTUYECKOE
MIPUMEHEHHE TIOTy4YaeMBbIX TPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TIO3HAHUS — TPOBEICHHE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (JTAOOPATOPHBIE OIBITHI
Y IPaKTUYECKHUE PAOOTHI).

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
MOCY/JIbl U 000PYIOBAHHUS, & TAKIKE
MpaBuJiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUU C UHCTPYKLUIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB
U NIPAKTUYECKUX padOoT M0 MOIYYECHUIO
Y U3yUEHUIO0 OPTaHUUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPABHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOAUTH BEIUUCIICHUS

IS OTIpEeIeTICHUS MOJIEKYIISIPHOM
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e [IpakTHueckue pabOTHI:

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

e PacueTHble 3a1aun:

— OIIpENENICHNE MOJIEKYJIIPHOU
(bopMyJIbl OPraHUYECKOTO BELIECTBA

10 MacCOBBIM JIOJIIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— PpacyeTsl 10 YPaBHEHUIO XUMHUYECKOU
peaxkuuu

(opMyJIbl OPraHu4YeCKOro BEILIECTBA,
M0 YPaBHEHUIO XUMUYECKON PEaKIINH.
CaMOCTOATENBHO IJTAHUPOBATH

Y OCYUIECTBJIAATH CBOIO [IO3HABATEIBHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPyNIoOBOW yueOHOH
AESITEIbHOCTH

Hroro no pazaeny 13

Pasznen 3. Kuciiopoacoaep:kaniue opraHudeckKue coeIMHEeHUs

3.1 | Cnupter. Oenon 3

IIpenenbHbBIE OMHOATOMHBIEC CITUPTHI:
METaHOJ U 3TAHOJI, XUMHYECKOE
CTpOCHHE, PU3NIECKHE K XUMUYSCKHUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMHU
METaJUIaMU, TaJIOT€HOBOIOPOIAMHU,
ropeHue), npuMeHenre. Bogopoanas
CBs13b. DU3HOIOTrHYECKOe AeHCTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJI0BeKa.

MHOroaroMHbI€ CIUPTHI: ITUIICHTIIUKOJb
Y TJALEPUH, XUMHUYECKOE CTPOCHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJllaM1, KaueCTBEHHAs PEaKIus
Ha MHOTOATOMHBIE CITUPTHI).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBISBIISATH MX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABINBATh UX
B3aUMOCBSI3b, UCIIOJIH30BAThH
COOTBETCTBYIOIIINE MTOHSATHUS

P OMMCAHUH COCTABA, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COCIMHCHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIHKY
JUTSI COCTaBIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpAIIeHHOM ) (hOPMYJT OpTaHUUYECKUX
BEIIIECTB.

YcTaHaBnMBaTh MPUHAICKHOCTh
BEIIECTB K ONMPEACIEHHOMY KJIacCy
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DU3HOJIOTUYECKOE IEVCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenne
TJIAIIEPUHA U ATHJICHTIHKOJIS.
®enon. CTpoeHre MOJIEKYIIHI,
br3YecKue 1 XUMUYECKHUE CBOMCTBA
denona. TokcnyHOCTh (PeHOIIA, €TO
(hU3M0I0TNYECKOE JIEUCTBUE

Ha OpraHu3M uenoBeka. [[pumeHenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIE KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunbl: GopMalibIeru

U alleTaJIbICT U, XHMUUECKOE
CTpoeHue, PU3NIECKUe U XUMUYECKUE
CBOMCTBA (peaKIUU OKUCIICHUS

Y BOCCTaHOBJICHUSI, KAYECTBEHHbBIE
peakium), NoJiy4yeHue

U TIPUMEHEHUE.

OHOOCHOBHBIE MPEICTBLHbBIC
KapOOHOBBIE KUCJIOTHI: YKCYCHasI
KHCJIOTa, XUMHUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTRA
(oO1re cBOMCTBA KUCJIOT, PEAKIIHs
ATEpUPUKAIINN ), TTOTTyICHHE

U npuMeHenue. CTeapuHoBast

1 OJICMHOBAs KUCJIOTHI KaK
MIPEACTABUTENN BBICIIIUX KAPOOHOBBIX
KHCJIOT.

Mpbl1a Kak coM BBICIIUX KapOOHOBBIX

10 COCTaBYy ¥ CTPOCHUIO, HA3bIBATh MX
M0 CUCTEeMaTH4YeCKOM HOMEHKIIATYPE;
MPUBOJAUTH TPUBUAIIbHBIC HA3BAHMUSI
OTJICTILHBIX TIPEICTABUTEIICH
KHCIIOPOJICOIEPKAIIUX COCTMHEHUN.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
NpUMEHEHUE, PU3HUECKHE

Y XUMUYECKHE CBOMCTBA, BaYKHEUIITHE
CIIOCOOBI MTOTYYEHHUS TUTTHIHBIX
MIPEACTaBUTENCH PA3IMYHBIX KIIACCOB
KHCIJIOPOJICOIEPKAIIUX COCTUHEHUM
(MeTaHoOa, ATAHOJIA, TJIMIIEPUHA,
denona, hopmanbaeruma,
aleTanabAeTuIa, YKCYCHON KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
I[EJUTIOJIO3b1 ); BBISIBISTH T€HETUYECKYIO
CBSI3b MEXX/Ty HUIMH U TIOJITBEPKIATH €€
HaJM4Kie YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKIMid C UCTOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYI.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTpOEHHE U IPUMEHEHUE KUPOB,
XapaKTEPHU30BaTh UX 3HAUCHHUEC

TUTST JKH3HEIEATETbHOCTH OPTaHN3MOB.
Oco3HaBaTh OMACHOCTH BO3JEHCTBUSA
Ha )KUBBIC OPTAaHU3MBbI OIIPEICIICHHBIX
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KHCJIOT, UX MOIOIIIEE JICHCTBUE.
Cnoxuble 3(hUpbl KaKk TPOU3BOTHBIE
KapOOHOBBIX KUCJOT.

[Munponu3 coXHBIX A3UPOB.

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

3.3

VYrneBoasl

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

U nonucaxapuasl). ['moko3a —
MIPOCTEUIIIMN MOHOCAXapua:
O0COOEHHOCTH CTPOEHUS MOJICKYJIBI,
dbuznyecKre 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 IPUPOJIC U TPUMEHEHHE.
Kpaxmai u nemnronosa Kak IpupoIHbIe
MOJIMMEPBL: CTPOEHUE Kpaxmalia

OpraHUYECKHUX BEIIECTB, MOSACHITh
Ha MIPUMEPAX CIOCOOBI YMEHbIIIECHUS

Y TIPEIOTBPAIICHHS UX BPEHOTO
BO3JICHICTBHSI HA OPTraHM3M YEJIOBEKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI MO3HAHUSI — IPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
sKcTIepuMeHTa (J1abopaTopHBIE OMBITHI
U IPaKTUYECKHUE PAOOTHI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTOJIB30BAHUN XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
MpaBuJiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C MHCTPYKIIHSIMU
BBITIOJTHEHUS JTA0OPATOPHBIX OIBITOB

Y MPAKTUYECKUX padOT IO MOIYYCHHUIO
Y M3YUYEHHIO OPTaHUYECKUX BEILIECTB.
[IpeacTaBusTh pe3yabTaThl
AKCIIEpUMEHTa B (popMme 3anucu
YPABHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeNIaTh BHIBOJIBI HA X OCHOBE.
[TpoBOIUTH BHIYMCIICHHSI

JUTSI OTIPEICTICHUS MOJICKYIIPHOM
(bopMyJIbl OPraHUYECKOro BEIEeCTBa,
110 YPaBHEHUIO XUMUYECKOU PEAKIINHU.
CaMocCTOsTENBHO MJIAHUPOBATh
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U TICJLTION03bI, (PU3NUECKHE

U XMMHUYECKHE CBOMCTBA Kpaxmalia
(rumponu3, KaueCTBEHHAS peaKIns

C MOJIOM).

JKCcrepUMeHTATIbHbIE METO/IbI
M3y4eHHUs] BeLeCTB M UX MPeBPalIeHUil:
e JlaGopaTOpHBIE OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMOJICUCTBUE IIIUIIEPUHA

¢ runpokcuaom menu(Il);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKuCTIeHHEe aMMHUAYHBIM PAaCTBOPOM
OKcHJIa cepedpa ¥ THIPOKCHIOM
meau(Il));

— B3aUMOJICMCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTrueckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacueTHnble 3agaun:

— ONPEAEIEHUE MOJIEKYIIAPHON
(hopMyJIBl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX JIEMEHTOB U 110 Macce
(00BEMyY) IPOTYKTOB CTOPAHUS;

— pacyeThl 0 YPAaBHEHUIO XUMUYECKOM
peakiuu

Y OCYILIECTBIIATH CBOIO IIO3HABATEIBHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JESITeTbHOCTH

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
IIPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHUE, PU3NUECKHe

Y XMMHUYECKUE CBOMCTBA (peakuu

C KHCJIOTaMU 1 TOPEHUS ), HAXOKIECHUE
B IIpUPOJE. AMUHOKHUCIIOTHI KaK

aMm(oTepHbIE OPraHUYECKUE COCTUHEHUS.

duznyeckre 1 XUMUYECKUE CBOWCTBA
aAMUHOKHCIIOT (Ha MpUMepe TIININHA).
bronornyeckoe 3HaUeHNE AaMUHOKHUCIIOT.
CuHTE3 EenTUI0B.

benku kak MpUPOIHBIC TOTUMEPHI.
[lepBuyHas, BTOpUYHasi U TPETUYHAS
CTPYKTypa O0elKoB. XUMUUYECKHUE
CBOMCTBA OCJIKOB: THIPOJIU3,
JIeHATypallns, KAYeCTBEHHBIE PEaKIIUn
Ha OeJKu.

IKCcrnepUMeHTATIbHbIE METObI
U3Yy4YeHHs BellleCTB U X MpeBpalleHHii:
e JlemoHCTpaIuu:

— JICHaTypalus 0EJIKOB MPHU HarpEBaHUH;
— LIBETHBIE peaKuu OEIKOB

PackpbIBaTh CMBICT H3y4aeMbIX
HNOHSTUMN (BBISBIIATH UX XapaKTEPHBIE
IIPU3HAKHU), YyCTAaHABJIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS

IIPY ONMCAHUM COCTABA, CTPOCHUS

Y IIPEBPALLEHUA OPraHUYECKUX
COCIMHEHH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
IUTSL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOH,
COKpAILlEHHON ) (hOpMyJT OPraHUYECKUX
BELIECTB.

Onpenensatb NPUHA/JIEKHOCTD BEIIECTB
K OIpEeeIEHHOMY KJIacCy IO COCTaBy
Y CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
IIPUBOJNUTH TPUBHUAJIbHBIE HA3BAHHUS
OTJIEJBHBIX MTPEICTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCHUIIINE
CHOCOOBI MOJTYYEHUS TUITHYHBIX
IpeJICTaBUTENEN a30TCOAEPKAIINX
COEIMHEHU (METHJIAMUHA, TJIUIINHA,
OCIIKOB).
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OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OEJIKOB; MOSICHSTH
Ha TpUMepax 3HaYeHHe OeIKOB

JUIS OpraHU3Ma 4eJIOBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/IbI T03HAHUS — HA0JII01aTh

Y OTIMCHIBATh JIEMOHCTPAIIMOHHBIN
HKCIEPUMEHT.

CamMOCTOSTENBHO IIAHUPOBATH U
OCYILIECTBIISITH CBOIO [T03HABATEIbHYIO
JEsITeNIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPyNIoOBOW yueOHOH
JeSITeIbHOCTH

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, CPEIHSIS
MoJieKyJisipHas macca. OCHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN — MOJMMEPU3ALUS U
MTOJIMKOH/ICHCAITHSL.

ITImacTmacchl (MMOIUATHIICH,
MTOJIUITPONUIIEH, OJIMBUHIIIXJIOPHU/I,
noaucTupot). HatypaibHblii

Y CHHTETUYECKHE KayUyKu

Bnanetrs nzydyaeMbIMU XUMUUYECKUMU
TIOHSITUSMU: PACKPBIBATH CMBICIT
M3y4yaeMbIX OHATUN U IPUMEHATH 3TU
TIOHSITUS MPU ONTMCAHUHU COCTaBa

U CTPOEHUS BEICOKOMOJIEKYISIPHBIX
OPTraHUYECKHUX BEIIECTB,

JUTs1 OOBSICHEHUSI OT/ICNIBHBIX (PAKTOB

U SIBJICHUMH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHUSI CTPYKTYPHBIX (popMyIt
BEIIECTB U YPABHECHUM PEaAKIINI
MOJIMMEPHU3AIUU U TTOJIMKOHICHCAIINH.
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(6yTamreHOBBIN, XJIOPOIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypajbHbIE (XJIOTOK, HIEPCTh, IETK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETUYECKHE (KarpoH

1 JIaBCaH).

JKCIepPUMEHTAIbHbIE METOIbI
U3yYeHUs BellleCTB M UX NMpeBpalleHuii:
e JleMOHCTpaLu:

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

OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHBIC CBOMCTBA Kay4yKOB,
HanOoJIee pacIpOCTPaHECHHBIX BUIOB
MJIACTMACC, BOJIOKOH; TPUMEHEHHUE

B Pa3IUYHBIX OTPACIISIX.
Hcmonb30BaTh €CTECTBEHHO-HAYIHBIE
METO/IbI O3HAHUS — HAOIIOAATh

Y OTIMCHIBATh JEMOHCTPAIMOHHBIN
AKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC
HaumenoBanue
No KomnnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
\IT 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

11

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMA XUMUYECKHUX
AJIIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii asiemeHT. Atom. CocraB
aTOMa, U30TONBI. DIIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYpPOBHU. ATOMHBIE OpOUTAIH,

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

0 OpOUTAJISIM B aTOMAaX MaJIbIX

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

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

CBsI3b IEPUOINYECKOTO 3aKOHA

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

Y niepuojiaM. 3HaYCHHUE MEPUOIUIECKOTO
3aKOHA U CUCTEMbI XUMHYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABJIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa [[. . MeHneneena

Y IEMOHCTPHUPOBATH €TI0
CUCTEMATHU3UPYIOIIYIO,
OOBSCHUTETLHYIO M IPOTHOCTUYECKYTO
byHKIMY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aneMeHTOB 1-4 nepruoaoB, UCIOJB3YS
MOHSATHS S-, P-, 0-2/1€eKTPOHHBIC
opOuTaNH, YHEPTreTUIECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPHUOJIaM U TPyIIIam
[Teproanyueckoi CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB JI.1. Menaeneera

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

Buast Tabmun «llepuognyeckas

cucTeMa XMMHUYECKHUX DJIEMEHTOB

.. MenpaeneeBa»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BeiecTBa. XUMHAYECKas CBA3b.
Buppel (koBasieHTHast HEMOJISIpHAs

U MOJIsIpHAasi, HOHHAs, METaJTYecKasi)

U MEXaHU3MbI 00pPa30BaHUsI XUMUUYECKON
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
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIsI BELIECTBA B PACTBOPE).
Knaccudukanust HeOpraHmueckux

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIICTSATH UX XapaKTePHBIC
MPU3HAKHN) U PUMEHATH 3TU TTOHITHUS
P ONKUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/ICITBHBIX
(haKTOB U SIBICHHIA.

Onpenensatb BUAbl XUMAYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTTNYECKO, BOJIOPOJIHON)

B COCJIMHEHUSIX; TUTT KPUCTAJTMTIECKOM
PEIICTKH KOHKPETHOTO BEIIECTBA.
OnpenensaTb BaIGHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHYECKHX JIEMEHTOB

B COCJIMHEHUSAX PA3INIHOTO COCTABA.
[IpoBOINUTH BEIYUCTICHUS

C UCITIOJIb30BAaHUEM ITOHSATHS «MaCCOBas
JI0JISI BEIIIECTBA B PACTBOPEY.

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

— MOJICJIM KPUCTAUTMYECKHUX PEIIECTOK.

e PacuerHble 3a1auu:

— PpacueThl C UCMOJIb30BAHUEM IOHATHUSA
«MaccoBas J0JIsl PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUUYECKUE
peakuu

Xumnueckas peakuus. Knaccupukanus
XMMHUYECKUX PEAKLUN B HEOPTaHUYECKOU
Y OPTaHUYECKON XUMUU. 3aKOH
COXPAaHEHMS MACChI BEILIECTB; 3aKOH
COXPAaHEHMS U IIPEBPALEHUS JHEPTUU
IPU XUMUYECKUX PEAKIHUSAX.

CkopocTh peakiyu, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PaKTOPOB.

OO6patumble peakiiui. XUMUYECKOe
paBHOBecue. DaKTOPBI, BIUSIOLINAEC

Ha COCTOSTHHE XMMHYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [larense.
DIIEKTPOJIUTHYECKAS JUCCOLIAALIMS.
CuiibHbBIE U CJIA0bIE AIEKTPOJIUTHI.
Cpena BOgHBIX paCTBOPOB BEIIECTB:
KHCJIas1, HEUTpasbHas, IEI0YHasl.

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOMN PEAKIIUN OT Pa3TUIHBIX
(hakTopoB.

OmnpenensTb XapakTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCMMOCTH OT BHEIITHETO
Boznevictus (mpuniun Jle [arenne).
CocTaBIsITh ypaBHEHUS pEaKIIUN
Pa3TUYHBIX TUIIOB; MOJHBIC

Y COKpAIllCHHbIE YPABHEHUS pPEeaKIUi
MOHHOTO OOMEHA, YIUTHIBAs YCIOBHSI,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHHUE,
HaOJIOICHUE U ONTUCAHNE XUMUYECKOTO
DKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE

1 1a00paTOPHBIE OMBITHI, TPAKTUIECKUE
paboTHI): MO OMPEACIICHUIO CPEbI
BOJHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO O0OMEHA, BIUSHUIO Pa3TUIHBIX
(aKTOpPOB Ha CKOPOCTh PEAKIUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI0M 1 Tab0paTOpHBIM
000pyI0BaHUEM.

[IpeacTaBisTh pe3yabTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B hopMe

39



denepanbHas padboyas nporpamma | Xumust. 10—11 kiaccer (6a30BbIil ypOBEHB)

Bonopoausriii mokaszatens (PH) pacteopa.
Peaxiuu nonHoro ooMeHa

B OPraHUYECKOW U HEOPTaHUYECKOMN
XUMUHU.
OKHUCIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakuuu. [Tousitue 00 snexTponuse
pacriaBoB U pacTBOPOB COJIEH.
[Iprmenenune 3eKTpoamn3a.
JKCIePUMEHTAIbHbIEC METOAbI
U3y4YeHHUs BelleCTB M UX NpeBpalleHuii:
e JleMOHCTpaIuu:

— pa3yiokeHue MepoKCUuIa BOJOpoaa

B MIPUCYTCTBHUM KaTajln3aTopa.

¢ JlaGopaTOpHBIE OTIBITHI:

— IPOBEACHUE PEAKIUI HOHHOTO
oOMeHa;

— OIpEe/eNIeHNUE CPeibl PACTBOPOB
BEILIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbix (hakTopoB

Ha CKOPOCTh XUMUUYECKOMN pPEaKIInH.

e PacueTHrblIe 3agauu:

— pacyeThl 10 YPAaBHEHUSIM XUMUUYECKUX
pEaKUuii, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI

3aIlCHU YPABHEHU COOTBETCTBYIOIINX
PEAKLINI U AETaTh BBIBOJAbI HA UX
OCHOBE.

[TpoBOANTE BEIYMCHEHUS

10 YPaBHEHUSM XUMHUYECKUX PEAKLINM,
B TOM YHCJIE TEPMOXUMHUYECKUE
pacyeTsl

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Meransl. [TonoxxeHue MeTaJioB

B [leproanueckon cucteme XUMUYECKUX
3JIEMEHTOB.

Oco00EHHOCTH CTPOCHHUS AIIEKTPOHHBIX
000J104€K aTOMOB METAIIJIOB.

OO6uue pusznueckre CBONCTBa
METaJIOB.

[IpuMeHeHre MeTaIIOB B OBITY, TPUPOJIE
u TexHuke. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKAN PSI HAIIPSIKEHAN
MeTaioB. O0mue crnocoObl MOTyYeHUs
MetauioB. Koppo3usi MeTajuios.
Cnoco0bI 3alUThl OT KOPPO3UH.
OO6m1as xapakTepUCTUKA METaJJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [leproanyueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB.

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

XUMUYECKUX IJIEMEHTOB: M€E/Ib,

LMHK, XpOM, KEJE30.

Baxnernmme coeTMHEHUT METAIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIN).

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHSATUH (BBLIETSATH UX XapaKTepPHBIC
MPU3HAKHN) U IPUMEHATD 3TU MOHATHUS
P OMKUCAaHUU COCTaBa U CTPOEHUS
BEILECTB, JIJIsl 00bSICHEHUS OT/IEIIbHBIX
(aKTOB U SIBICHHIA.

OOBsICHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METaJUIOB U UX COEAMHEHUH C y4ETOM
CTPOCHUS UX aTOMOB M TIOJIOKEHUS

B llepuoanueckou cucreme
XUMUYECKUX IJIEMEHTOB

J1. 1. MeHaeneena.

XapakTepusoBaTh (OMUCHIBATH) O0OIIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peakIuii; MpUMEeHEHUE METAJIJIOB

B Pa3IUYHBIX 00JIACTSIX, & TAKKE
MCIIOJIb30BAHUE WX ISl CO3aHUs
COBPEMEHHBIX MaTEepPUaJIOB

Y TEXHOJIOTHM.

OnuckIBaTh COCOObI 3aIIUTHI METAJIIIOB
OT KOPpPO3HH.

PackpbIBaTh CylIHOCTh OKUCIUTEIBHO-
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JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBpPalleHMIi:
e J/leMoHCTpauu:

— KoJuUTeKIus «MeTasuibl U CIIaBb».

¢ JlaGopaTOpHBIE OIIBITHI:

— B3aUMOJIEHCTBHE THUIPOKCHUIA
AJTIOMHUHUS C PaCTBOPaMU KHUCIOT

U 1IEJI0YCH;

— KauyeCTBEHHBIE PEAKIIMU HA KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaIbHBIX
3a1a4 no teme «MeTab.

e PacueTrHrbIe 3amaun:

— pacueTbl Macchl (00beMa, KOJTMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEJEIICHHON MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIH.
IIpoBoauTh peakumy,
IIOATBEPKAAIOLINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE

1 1a00paTOPHBIE OMBITHI, IPAKTUUECKHE
paboThI).

IIpencraBiATs pe3ynbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B hopMe
3aMKMCH YPAaBHEHHI COOTBETCTBYIOLIUX
peakiMii U JenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU OCY101 1 1a00paTOpHbIM
000py/I0BaHUEM.

[IpoBONTH BBIUHUCIEHUS

10 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CaMOCTOATENBHO IJTAHUPOBATH

Y OCYILECTBIISITh CBOIO ITO3HABATENIBHYIO
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NEeATENbHOCTD; IPUHUMATh aKTHBHOE
ydacTue B TPYMIOBOM yueOHOi
NEATENBHOCTH

2.2

Hemeramisr

Hemeramnsl. I[1onoxeHne HeMeTa1oB
B [lepruoanueckon 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
HU3yUYEeHHUS BelleCTB

U UX NpPeBPALLCHUN:

e J/lemMoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIU Y.

e JJabopaTOpHBIE OIBITHI:

— Ka4eCTBEHHbBIC PEAKIIMU HAa AaHHOHBI
M KaTHOH aMMOHHUSL.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MIPU3HAKHN) U IPUMEHATH 3TU MOHATHS
MIPU OMTMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JIJIs1 00ObSICHEHUS OT/IEIIbHBIX
(baKTOB U SIBICHHIA.

OOBICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOMCTB HEMETAJIIOB

1 UX COEJIUHEHUM C yU€TOM CTPOCHUS
MX aTOMOB U TOJIOKEHHS

B llepuoanueckou cucreme
XUMUYECKHUX DJIEMEHTOB

J1. . Menneneesa.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKUE CBOMCTBA HEMETAILIIOB, UX
BAXHEMIINUX COCTMHEHUH, IIOATBEPK A
ATO OMKCAHUE MPUMEpPAMH YPaBHEHUMN
COOTBETCTBYIOIINX XUMHYECKUX
PEAKIIH.

XapaxkTepu3oBaTh BIUSHUE HEMETAJIIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3MBbl; OIIUCHIBATh IPUMEHEHUE
B Pa3JIMYHBIX 00JIACTAX MPAKTHUECKON
NEATEIIbHOCTH YEJIOBEKA.
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e [IpakTHueckue pabOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3amad o Teme «HemeTammp.

e PacyeTHbIe 3a/1a4H:

— PpacyeThl MacChl BEIIECTBA

WM 00beMa razoB M0 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

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

U3 BEIIECTB UMEET IPUMECHU

2.3

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKUX
BEIICCTB

Heoprannueckue u opraHu4ecKue
KUCIO0Thl. Heopranmueckue

Y OpraHU4YeCKUEe OCHOBAHMS.
AM@oTepHbIe HEOPTraHUYECKUE

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

[TonTBepxkaaTh CylIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKIY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX pEaKIUi
ITOCPEACTBOM COCTABIJICHUS
AJIEKTPOHHOTO OalaHca ATUX PeaKITUil.
[IpoBOOUTH peakiuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4Ya€MbIX BELIECTB,
pacrio3HaBaTh OINBITHBIM MTyTEM
AQHUOHBI, TPUCYTCTBYIOIIHNE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl MO3HAHUS — IPOBEJICHHUE,
HaO0JII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OTBITHI, TPAKTUIECKUE
paboThI).

[IpencraBisTh pe3yibTaThl
XUMHUYECKOTO IKCTIEpUMEHTa B hopme
3aIMCU YPaBHEHUH COOTBETCTBYIOLINX
peakiuil 1 aenaTh BEIBOJbI HA UX
OCHOBE.
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CrnenoBaTh npaBuiIaM MOJIb30BAHUS
XUMHUYECKOH OCYAO0M U Ta00PATOPHBIM
000py/TI0BaHUEM.

[IpoBOAUTH BBIUUCIIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKIIUH.
CaMOCTOSTENBHO IIIAHUPOBATh

Y OCYUIIECTBIISATH CBOIO I03HABATEIbHYIO
JESITeNIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPyNIoOBOW yueOHOH
JESITeTbHOCTH

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

3KOJIOTUYECKOU, SJHEPTETUYECKON

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

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

UenoBek B MUPE BEIIECTB, MATEPUATIOB
Y XUMUYECKUX PEaKUUN: XUMHUS

Y 3JI0POBBE YEIIOBEKA; ITpaBUiia
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX

HYHEPTEeTUYECKUX, CHIPHEBBIX
Y SKOJIOTMYECKUX TIPOoOIeM
YeJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTUS XUMUYECKOM
HAyK{ U TEXHOJIOTHHU.

[IpumensaTh npaBuia 6€30mMacHOTO
oOpalleHHsI ¢ BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOU
’KU3HHU, TTpaBUjIa TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON CpeIbl; MOHUMATh BPE]
(omacHOCTh) BO3/ICHCTBUS HA )KUBBIC
OpraHU3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens [I[IK, moscHsaTh
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MpenaparoB; MpaBuiia 6€30MacHOTO Ha MpuMepax CrocoObl YMEHBIIICHHSI
WCTIOJIb30BaHUs IpenapaToB ObITOBOM Y MPEIOTBPALIEHUS UX BPEIHOTO
XHMMHUH B ITIOBCETHEBHOM KM3HMU. BO3JICHCTBUSI.

briTOBas XMMUYECKass rPaMOTHOCTh AHaIM3UPOBATh U KPUTHUECKHU

OIICHUBAThH WH(OPMAITHIO, CBI3aHHYIO
C XUMUYECKUMU MPOLIECCAMH U HX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBlL.

Hcnonb30BaTh NOMy4eHHBIE 3HAHUS

U TIpe/icTaBlIeHus 0 chepax
NEATEeIbHOCTH, CBSI3aHHBIX C HAYKOU

Y COBPEMEHHBIMU TEXHOJOTUSIMU, KaK
OCHOBY JIJISI OPUEHTAIINH B BEIOOPE
cBoel Oyayuiel npodecCHoOHATbHOM
NEeSATEIbHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIpPaBJICHHOCTH, BICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO TpodIeMe
Y IIpeJiaraTb BO3MOXKHbBIE ITyTH €€

pelIeHus
Wroro 1o pazaeny 4

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME
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HEPEYEHDB (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOU OBPA30BATEJBHOM MPOI'PAMMBI CPEJHEIO OBIIETO
OBPA30BAHUA U DJIEMEHTOB COIEPKAHUA 110 XUMHNHU

B ¢denepanbHbIX W perHOHAIBHBIX MPOIEAYpPaxX OIEHKH KadecTBa 0O0pa3oBaHUS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pachpeiesieHHbIX M0 KiaccaM IMPOBEPSIeMbIX

TpeOOBaHMI K

pe3ynbTaTaM OCBOEHUS OCHOBHON 00pa30BaTEIbHOM IMPOTrpaMMBbI

CpeaHero o0mero 0opa3oBaHus U YIEMEHTOB COAECPKAHUS 10 XUMUHU.

10 KJIACC
IIpoBepsiemble TPeOOBaAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
MPOrpaMMbIl
Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
MIPOBEPSIEMOTO 00pa3oBaTeIbHON IPOrpaMMBbI CPEIHETO 00IIEro 00pa3oBaHus
pe3yJbrara
1 Teopernyeckne OCHOBBI OPraHUYECKON XUMUN
1.1 CdopMupoBaHHOCTh MPEACTABICHUI O XMMHYECKOW COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, POJM XUMUU B TO3HAHUU
SBICHUN TpUPOABl, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIIMOHAIIBHOW TPaMOTHOCTH, HEOOXOIUMOMN
JUISL pELICHUs MPAKTUYECKUX 3a7a4 M SKOJIOTMYECKHM 00OCHOBAHHOTO
OTHOULIEHUS K CBOEMY 370POBBIO M IIPUPOJHOM cpene
1.2 Brnagenue cucTeMO XHMHWYECKUX 3HAHUW, KOTOpas BKIIIOYACT:

OCHOBOITOJIAraroIINe NOHATHUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTETIEHb OKHCIICHUS, XMMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OOBEM, YTIEPOJHBINA CKeJeT,
dbyHKIMOHATBHAS ~ TPyNNa,  paauKan,  HW30MEpUsi,  H30MEDHI,
TOMOJIOTUYECKUNA  pANl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJ-
U a30TCOJIEprKale COeTMHEHUS, OMOIOTUYECKH aKTUBHbIE BEILECTBA
(YTJIeBOIbI, JKHUPHI, OCTTKKU), MOHOMEp, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSA); TEOPUUM W 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHmuyeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKUN SA3BIK XUMHUH, (AKTOJIOTHUECKUE
CBEJICHUSI O CBOICTBax, COCTaBe, IMOJYYEHUU U 0Oe30IacHOM
UCIIOJIb30BAaHUM BAXKHEMIIMX HEOPraHWYECKHMX M OPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JEATEIILHOCTH YEIOBEKA
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1.3

ChopMHpOBaHHOCTE YMEHHWI BBIABIATH XapaKTEpPHbIE MPU3HAKU
NOHATUM,  YCTAaHABIMBATbH WX  B3aUMOCBA3b,  MCIOJB30BAThH
COOTBETCTBYIOIIME TIOHATHS NIPU OINKMCAHUM COCTABA, CTPOCHMS
Y IIPEBPALLCHUNA OPTAaHUYECKUX COCIUHEHUN

1.4

CdopMupoBaHHOCTh YMEHHM MCIIOJIB30BaTh XUMHUYECKYIO 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 IPOCTPAHCTBEHHOTO CTPOEHUS

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

ChopMupoBaHHOCTh YMEHUS ONPEICHSITh BUJIBI XUMUYECKON CBSI3U
B OPraHUYECKUX COCIUHEHUSIX (OIMHAPHBIE U KPATHHIE)

1.6

ChopMupoBaHHOCTh YMEHHSI TMPUMEHSTh: IOJIOKEHUS TEOPUU
CTpOE€HHUsl opraHnyeckux Bemects A.M. byTtiepoBa st 00bsICHEHUS
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH
COXPaHEHMs MacChl BEILECTB

YrneBoaoposl. Kucnopoaconepxamue u a30TCOJIEepKaAIIIE
OpraHuYecKue CoeuHEHUs. BEICOKOMOIEKYISIpHBIE COCTUHEHUS

2.1

CpopMUpOBaHHOCT, YMEHUM TPUBOAUTHL TPUBHAIBHBIC HA3BaHUS
OT/ACIBHBIX OPraHUYECKUX BEIIECTB (PTHJICH, MPOMHUJICH, alleTHIICH,
STUJICHTJIMKOIb, TIHIEPUH, (GeHon, (opMaabIerui, aleTallbIeTu/I,
MypaBbHHasi KHCIJIOTa, YKCyCHasi KHCIJIOTa, OJICMHOBAasi KHCJIOTA,
CTeapuHOBasl KHUCJIOTa, TJIFOKO3a, (PyKTO3a, Kpaxmal, IeJUTI0I03a,
TJTUIIYH)

2.2

ChopMupoBaHHOCTh yYMEHHH XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
bU3MYeCKUe W XUMHUYCCKHE CBOWMCTBA THIMYHBIX IPEIACTABHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIISCTB (METaH, ATaH, ATHJICH,
mpomuiieH, arneTwieH, OyraauweH-1,3, metunOyraauen-1,3, OeHzod,
METaHOJI, STAHOJI, STUJICHTIUKOb, TIUIEPUH, (PEHOII, alleTaabICTH]I,
MypaBbUHAS U YKCYCHAasi KHCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHAsl KUCJIOTA)
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2.3

ChopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXKJy TUIHAYHBIMA  TPEICTABUTEISAMA  PA3JIUYHBIX  KJIACCOB
OpTraHUYECKUX BEILIECTB ypaBHEHUSIMU COOTBETCTBYIOIINX
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
METO/IaX HAYYHOI'0 ITIO3HAHUSI, UCIIOJIb3YEMBIX B XUMUU IIPU U3YYEHUU
BEIIECTB M XUMHUYECKUX SBJICHUM (HaAOIIO/IEeHHE, W3MEpEHHUE,
DKCIIEPUMEHT,  MOJCIUPOBAHUE),  HMCIOJb30BaTh  CUCTEMHBIC
XUMHUYECKUE 3HAHUSA JUIsl [PUHATUS PEUIEHUA B KOHKPETHBIX
JKA3HECHHBIX CUTYalHIX, CBI3AHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

ChopMupoBaHHOCT, YMEHHUH COOJIIOAATh MpaBUia MOJb30BAHUS
XUMHUYECKON MOoCyJ0l U J1abopaTOpHBIM OOOpPYIAOBAaHUEM, a TaKKe
npaBuiia OOpanieHus ¢ BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSIMU
0 BBITMTOJTHEHUIO Ja00PATOPHBIX XUMHUYECKUX OIBITOB

3.3

CdopmupoBaHHOCTh YMEHUH INIAHUPOBATH U BBITIOJIHATH XUMUYECKUHT
AKCIIEPUMEHT (npeBparieHus OPTaHUYECKUX BEILICCTB
IIPU HAarpeBaHHWM, IMOJYYEHUE OTHIIEHA M HU3YYEHHUE €r0 CBOWCTB,
KaueCTBEHHbIE PEAKIIMY OPTaHUYECKUX BEILECTB, ICHATYpALHs OEIKOB
NPy HAarpeBaHWH, IIBETHBIE pEaKIUU OCIKOB) B COOTBETCTBUU
C TIpaBUJIAaMU TEXHUKHU 0€30MaCHOCTH TP OOpaIeHUH C BEIIECTBAMU
U J1abopaTopHbIM OOOPYIOBAHHUEM; TMPEJCTABIATH PE3yJIbTAThI
XUMUYECKOTO JKCIIepUMEHTa B  (GopMe 3alucud  ypaBHEHUN
COOTBETCTBYIOIIUX peakiuii u (OPMyIHPOBATH BHIBOJBI 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  KPUTHYECKHM  aHAIU3UPOBATH
XUMHUYECKYI0 HH(OpMALNIO, MOTyYaeMyl0 W3 pPa3HbIX HCTOYHHKOB
(cpeactBa maccoBoii nH(poOpManuu, cetb IHTepHET u Apyrue)
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3.6

ChopmMupoBaHHOCTh YMEHHI COOJIOIATh MpaBUia SKOJOTUICCKU
1[eJeco00pa3HOro MOBEACHUSI B OBITY M TPYAOBOWU JI€ATEIHLHOCTH
B LIEJSIX COXPAHEHMsSI CBOETO 370POBbS U OKPYXKAIOIIEH MPUPOTHOM
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JIEUCTBUSI HA YKUBBIE OPTraHU3MbI
OTIPEJICTICHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAsi CMBICI MTOKa3aTelis
[IAK  (mpeaenbHO  JOMYCTUMOW  KOHIIGHTpAllMU),  TOSICHATh
Ha MpUMEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAIEHUS UX BPEIHOTO
BO3JICUCTBUS HA OPTaHU3M YeJIOBEKa

HpOBepHeMl)Ie AJIEMEHTHBI COACPKAHUA

Kon

HpOBGpHCMBII?I QJICMCHT COACPKAHHA

1

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMHH

1.1

IIpenMer opraHn4ecKord XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE
B TMOJIydEHMM HOBBIX BEIIECTB W MaTepuanoB. Teopus CTpOeHUs
opraHnydeckux coenuHeHud A.M. byTtiepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2

CrpykrypHble (OpMyJbl OpraHMYECKUX BellecTB. ['omonorus, uzomepusl.
XrMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIE U KPATHBIE
cBsa3u. [Ipencrapnenue o kaccupuKalMi OPraHuYECKUX BEILECTB

1.3

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

YrieBogopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, T'OMOJOTMYECKUU psiA. MeTaH W 3TaH —
IPOCTEUIITNE IPEJICTABUTEH aJTKAHOB: (DU3MYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu 3aMeIeHus] U TOPEHHs), HAXOXKJICHHE B TPUPOJE, MOIyUYCHHE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PsiZl. DTUIIEH U MPOIMUIIEH —
MPOCTEHIINE MPEICTABUTEIN AIKEHOB: (DU3NYECKNE U XUMHUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUAPATALMU, OKHUCICHUS
Y MIOJIMMEPU3AIINN ), OJyYEeHUE U TPUMEHEHUE

2.3

Anxaauensl: OytanueH-1,3 u metunOyranuen-1,3: crpoenue, BaxHeHIIne
XUMUYecKkue  cBoMcTtBa  (peakuus — nonumepusanuu).  [lomydenue
CUHTETUYECKOTO KaydyKa U PEe3UHbI

2.4

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTHYECKHH ps.
AneTunes — NpPOCTEMIIMN IPEACTABUTENb AJIKMHOB: COCTaB, CTPOCHUE,
¢usznyeckue MW  XMMHUYECKHME CBOMCTBA (peakuuu  THIPUPOBAHUS,
raJIOr€HUPOBAHMUS, TUAPATALNN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE
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2.5

Apensbl. bensoi: cocraB, cTrpoeHue, pU3nYecKue U XUMHUYECKHE CBOMCTBA
(peakuuy rajJOreHUPOBAHUS U HUTPOBAHMS), MOJyYEHHUE U TMPUMEHEHUE.
Tomyon: coctaB, ctpoeHue, (HU3NIECKUE U XUMUUIECKHUE CBONCTBA (PEaKIINH
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyYEHUE U IpUMEeHeHUe. TOKCUUYHOCTh
apeHoB. ['eHeTHUecKasi CBA3b MEXAY YIIIEBOJOPOJAMHU, TPUHALJICKAIIUMHI
K pa3IMYHbIM KJIaccam

2.6

[IpuponHble MCTOYHHMKHM YTiIeBOAOPOROB. [IpupoaHblii ra3 M NOMYTHBIE
HedTaubie ra3pl. HedTh u ee mpoucxoxaenue. CrnocoObl mnepepaboTKu
He(TU: TEepPEeroHka, KPEeKUHT (TEPMUUYECKUH, KATATUTHUYECKHIi), MHPOIIHU3.
[IponykTsl mepepaboTku HEPTH, MX MPUMEHEHHE B MPOMBIIIICHHOCTH
U B ObITy. KaMeHHBIN yroJib U IPOAYKTHI €0 MepepadoTKU

Kucnopoaconepxaiire opraHM4eCKue COeTMHEHUS

3.1

[IpenenbHble OAHOATOMHBIE COUPTBL. METaHON UM 3TAHON: CTPOCHHE,
du3nueckue 1 XUMUYECKHE CBOMCTBA (peaKIMu C aKTUBHBIMU METaJlJIaMH,
rajioreHoBOJIOpOJIaMU, TOPEHHE), MpuMeHeHne. BogopoaHbIie CBS3U MEKITY
MOJIEKyJaMu cOupToB. JlelcTBHE MeETaHOJIa M 3TaHOJa Ha OpraHu3M
4yeJ0BeKa. MHOroaTOMHBIE CIIUPTHI. DTUJIEHTJIMKOJIb U TIIMLEPHH: CTPOCHHUE,
du3nuecKkue M XMMHUYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO IIEIOYHBIMHU
MeTallJlaMU, Ka4eCTBEHHAs peaklvsi HA MHOTOATOMHbBIE CIIUPTHI). JleiicTBre
Ha OpraHu3M 4elioBeka. [ [puMeHeHne riniepruHa u 3TUIEHTITUKOJIA

3.2

®deHoJI: CTpoeHUE MOJEKYNbl, (U3MYECKUEe UM XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue penosna

3.3

Anbaeruaipl U KETOHbl. @opMmanbpleruji, aueTadbIerujl: CTPOCHHUE,
bu3uyeckue W XHUMHUYECKHE  CBOMCTBA  (peakIUd  OKHCIICHHUS
Y BOCCTaHOBJICHUS, KAYECTBEHHbBIC PEAKIINH ), TTOJTYUYCHUE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE — TIpe/eNibHbIE  KapOOHOBBIE  KHUCJIOTHL.  MypaBbuHas
U YKCYCHas KHCJIOTBI: CTpOCHHE, (DU3UYCCKHE M XHUMHYECCKHUE CBOWCTBA
(cBoiicTBa, 00IIHE I KJIacca KUCIIOT, PeakIus dTepuprKaIium), moayueHue
u npuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHCIIOTHI KaK IMPEACTABUTEIH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUTa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe ICUCTBUE

3.5

Crnoxaple 2(QUpbl Kak MPOU3BOJIHBIE KApOOHOBBIX KHCJIOT. [ waponus
cnoxHubiX d¢dupoB. Kupsl. ['mapomus xupoB. [lpumeHeHue XHUpOB.
buonornueckas posb KUpoB

3.6

VYraneBoapl:  coctaB,  Kjlaccupukauus ~— yriaeBoJoB  (MOHO-,  AM-
U nonucaxapuisl). ['N0ok03a — npocTelmmii MOHOCaxapHa: OCOOEHHOCTH
CTPOEHMSI ~ MOJEKYJbl, (U3MYECKHE M  XUMHYECKHE  CBOICTBa
(B3ammogpeiicteue ¢ ruapokcugom wmenu (1), okucieHune ammuavyHBIM
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pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIFOKO3bI),
HaxOXXJEHUE B TIPUPOJIE, MPUMEHEHHE, Onosiornueckas poiab. doTtocuHTes.
OpykTo3a KaKk M30Mep TIIIOKO3bl. KpaxMan W 1eiono3a Kak MpUpPOIHbIE
nosimMmepsl. CTpoeHue Kpaxmana 1 HeUoI03bl. DU3NYecKue U XUMUYECKUe
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C HOJIOM)

4 A3zoTcoiepKale OpraHnyecKue CoeTMHEHMSI
4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHu4YeCcCKue coeTMHEeHNs. Pu3nyeckue
M XMMHYECKHME CBOWCTBA aMHMHOKHCIOT (Ha TpHUMEpPE TJIMLHHA).
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabl
4.2 | benku kak TpPUPOIHBIE BBHICOKOMOJICKYJISIpHBIE coeAnHEHus. llepBuuHasi,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMUYECKHE CBOKWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluu Ha OeIKu
) BBICOKOMOJIEKYJISIPHBIE COEUHEHMS
5.1 | OcHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJHUMEpPU3ALMM, CpEaHss
MoJIeKyJisipHass mMacca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COECIMHEHHH — ITOJIMMEPHU3ALUS U TTOJIMKOHICHCALINS
5.2 | DKcnepuMEHTalbHbIE METOJbl M3YYECHMsI BEIIECTB U HMX MPEBPALICHUIA:

O3HAKOMJIEHHE C 00pa3liaMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacC, KayuykoB. [lonydyeHrne CHHTETUUECKOTrO KayuyyKa U pE3UHBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON IPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs

1

Teopernueckre OCHOBbI XUMUHU

1.1

Brnagenune cucTeMOW XHWMHWYECKUX 3HAHWUW, KOTOpAash BKIIKOYACT:
OCHOBOIIOJIaraloIIMe IMOHATUA (XMMHYECKHH  DJIIEMEHT, aToM,
SJIEKTPOHHAss 000JI0YKa aToMa, S-, P-, d-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, 3JECKTPOOTPULIATECIHHOCTD,
CTEIIEHb  OKHUCJICHHS, XUMHYECKas CBSI3b, MOJIb, MOJISIpHAA
Macca, MOJIAPHBIA 00BEM, KpUCTAIMYECKAass PEIIeTKA, THIIbI
XUMHUUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC, 3K30-
U DHJIOTePMUYECKHE, peaKIMd HWOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTBI, HEIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW PEAKIIUH,
XMMHUYECKOE  PABHOBECHE); TEOPUM M 3aKOHbl  (Teopus
AIEKTPOIUTUIECKOU JIMCCOLMAIINH, ITeprnonnueckuit 3aKOH
J.N. MennaeneeBa, 3aKOH COXPAHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  SI3BIK ~ XUMHUH,  (PAKTOJOTMYECKUE  CBEACHUS
O CBOMCTBaX, COCTaBe, IMOJY4YCHHUH U OE30MaCHOM HCIIOJIb30BAHUHU
BOKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JIEATEIILHOCTHU YEJIOBEKa

1.2

ChopMupoBaHHOCTh yMEHUUN BBISBISATH XapaKTEpPHbIC MPU3HAKU
Y B3aMMOCBSA3b U3YUYECHHBIX MOHSITHUNA, TPUMEHATh COOTBETCTBYIOIINE
MOHATUS TMPU OINHUCAHUM CTPOCHUS K CBOWCTB HEOPraHUYECKHUX
BEIIECTB U WX NPEBPAIICHUMN; BBISABISATH B3aUMOCBSA3b XUMHUYECKHUX
3HAHUM C MOHSATUSIMA M TMPEACTABICHUSIMH JPYTHUX E€CTECTBEHHO-
HaYyYHBIX [TPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJAaMU HAYYHOTO TIO3HAHHS BEIIECTB
U XUMHUYECKHMX SIBJICHUHN (HAONIOACHUE, M3MEpPEHHEe, SKCIEPUMEHT,
MOJCIUPOBAHNE)

1.4

ChopmMupoBaHHOCTh YMEHHI ONpPENENsATh BAJICHTHOCTh M CTEMEHb
OKHCIICHUSI XHUMHYECKHX DJEMCHTOB B COCAMHEHUSAX Pa3IMYHOIO
cocTaBa, BHJ XHMHYECKOM CBs3M  (KOBaJCHTHas, HWOHHAs,
MeTaJuThIecKasi, BOJAOPO/IHAS) B COCTUHECHUSIX, TUIT KPUCTALTUIECKON
pPEIIETKH KOHKPETHOT'O BEIeCTBa (aTOMHAsl, MOJICKYJISIpHAs, HOHHAS,
MeTaJlJTHYecKas)
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1.5

CdopMupoBaHHOCTh YMEHUH OTPEICIATH XapaKTep CPEIbl B BOTHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh  YMEHHsI  KJIACCU(UIMPOBATH  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 YMEHUW COCTAaBJISTH YpPaBHEHUSI pEaKIIHid
pa3IMYHBIX THIIOB, TOJIHBIE W COKpAILEHHBIE YPaBHEHUS PpPEaKIUl
MOHHOTO 0OMEHA, YUYUTHIBAs YCIOBHS, IPU KOTOPBIX ATH PEAKUUU 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 BELIECTB

1.9

CdopMupoBaHHOCTH YMEHHI PaCKpbIBaTh CYITHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuuin IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca dTUX PEeaKITUi

1.10

ChopMUpPOBAaHHOCTh yYMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN pPeaKIu OT Pa3Iu4HbIX (aKTOPOB

111

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

OO01mast 1 HeopraHUYecKass XUMHUS

2.1

CdopMupoBaHHOCT, YMEHHUM pacKpbiBaTh cMbIcH [lepuogmyeckoro
3aKOHA J.A. MenneneeBa 51 JIEMOHCTPUPOBATH €ro
CUCTEMATU3UPYIONIYI0, OOBSCHUTEIBPHYI0O ¥  MPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopmMupoBaHHOCTHP ~ yMEHUN  XapaKTE€pPU30BaTh  DJICKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX »JJIEeMEHTOB 1 — 4 1iepuojoB
[Tepnoanueckoit cucteMbl XumMuueckux 3seMeHToB .M. Menneneena,
UCIIONIB3YSl  MOHATHSA  «S-, P-, O-2JCKTPOHHBIE  OpOMTAIMY,
«QHEPTeTHYECKUE YPOBHM», OOBSICHATh 3aKOHOMEPHOCTA M3MCHCHUS
CBOMCTB XMMHUYECKHX DBJEMEHTOB M MX COCIMHEHUU MO Nepuoaam
u rpynnam Ilepuoanueckoil CUCTEMBbl XUMHUUYECKHUX DJIEMEHTOB
J.1. MenneneeBa
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2.3

CdopMupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBAThH) OOIIHE
XUMUYECKAE CBOMCTBA HEOPTaHMYECKUX BEIICCTB  Pa3TUYHBIX
KJIACCOB, MOATBEPKIATH CYIIIECTBOBAHNE TEHETUICCKOM CBSI3U MEXKITY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TIOMOINBIO  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4

ChopMupoBaHHOCTP YMEHHM YCTaHABJIMBATh MPUHAIICKHOCTH
HEOPTaHWYECKUX BEIECTB MO MX COCTaBY K OMNpPEIEICHHOMY KJaccy
(rpynmne) coenuHeHUM (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAIIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJTH)

2.5

ChopMupOBaHHOCTh YMEHHH HCIIOIB30BATh XUMHUECKYIO CUMBOJIUKY
Ui cocTaBlieHHs] (OpMYJ BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknmii, cucreMaTtrueckyro HomeHkiatypy (IUPAC) u tpuBnanbHbIe
Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHblil ras,
YIJIGKUCIBIA Ta3, aMMHAaK, TrallieHash W3BECTh, HETallleHas W3BECTh,
UTHEBAS COJIA, IUPHT U IPYTHE)

2.6

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKUE CBOWCTBA HEOPTaHMYECKHUX BEIIECTB  PA3IMYHBIX
KJIACCOB, OATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKON CBS3U MEXKIY
HEOPTaHUYECKUMH  BEIIECTBAMHM  C  TOMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIl

2.7

CdhopmupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIIOJIHATH XUMUYECKHUI
IKCIIEPUMEHT (pa3okKeHHe TMEePOKCHAA BOIOPOAA B MPHUCYTCTBHUH
KaTajan3aTopa, OIpeeIeHUe Cpellbl paCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJbHOTO WHAMKATOpa, BIUSHUE pa3jIMYHbIX (AKTOPOB
Ha CKOPOCTb XUMHUYECKOW peakluu, peaklud HOHHOIo OOMEHa,
KayeCTBEHHbIE PEaKluu Ha Cylb(dar-, KapOOHAT- U XJIOPUA-aHUOHBHI,
Ha KaTHOH aMMOHHUSI, PeIIeHre YKCIIEPUMEHTAIbHBIX 337249 110 TeMaM
«Metamne» n «Hemetamib») B COOTBETCTBHH C TIPABUIIAMU TEXHUKH
0e30MacHOCTH MpU OOpAalllEHWHd C BEUIECTBAMU M JIaDOPATOPHBIM
0o0OpylOBaHUEM;  TPEIACTABIATH  PE3yJbTaThl  XUMHUYECKOTO
IKCIIEpUMEHTa B (oOpMe 3amuch YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyTUPOBATH BBIBOBI HA OCHOBE 3THX PE3YIhTaTOB

2.8

CdopMupOBaHHOCT, YMEHUW COOJIIOAATh MpaBuia MOJb30BAHUS
XUMHUYECKON MOCYyJI0l U J1abopaTOpHBIM OOOpPYAOBAHHUEM, a TaKKe
mpaBuiIa OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMHU
10 BBIMOJIHEHUIO Ja00PaTOPHBIX XMMUYECKUX OIBITOB

2.9

ChopMupoBaHHOCTh ~ YMEHHMI  XapaKTepu30BaTh  XUMHUYECKHE
MPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIIUIEHHOTO MOJIYYEHUsI CEPHOM
KHUCTIOThI, aMMHUaKa, a Takxke C(HOpPMHUPOBAHHOCTH MPEACTABICHUMN
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00 OOmMX HAyYHBIX MPUHIUIAX M OKOJOTHYECKHX MpobdiemMax
XUMHUYECKOT'O ITPOU3BOIACTBA

XUMUS U )KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTh MPEACTABICHUI O XUMHUYECKON COCTaBIISIIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, POJM XUMHUU B IO3HAHHH
SBJICHWA TIPUPOJIbI, B (OPMHUPOBAHWW MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOU
JUISL PEIICHNs MPAaKTUYECKUX 3a7a4 M IKOJIOTHYECKH 0OOCHOBAHHOI'O
OTHOILIEHHS K CBOEMY 3JI0POBbIO U IPUPOJIHON CpeENE

3.2

CdopmMupoBaHHOCTH YMEHHU KPUTUYECKU aHAJIM3UPOBATH
XUMHUYECKYI0 HH(POpPMALMIO, MOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHMKAIUMH, ceTh IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCT, yMEHHMI COOMIOAATh MpaBUiIa 3KOJOTHYECKU
LEJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOW NESITEIbHOCTH
B LEJISIX COXPAHEHUS CBOETO 3/10POBbS U OKPYXKAIOIIEH IMPUPOIHOM
cpensl

3.4

Oco3HaBaTh OMNACHOCTh BO3JCHCTBUSL HA JKUBBIE OPraHU3MBbI
ONPEAEICHHBIX BEIIECTB, MOHMMAsI cMbIca Toka3aresns [IJIK, nosicHsaTh
Ha IIpuMepax CrocoObl YMEHBIIISHHSI U TIPEIOTBPAIEHUS UX BPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHUU MIPOBOJIUTH BBIUKCIICHUSA
C MCITOJIb30BAHUEM MOHATHUS «MACCOBAasi A0JISI BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIIEHUIN Ta30B MPU XUMUYECKUX PEAKIUSIX, MacChl
BEILIECTBA WUJIM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEILIECTRBA,
Macce WM 00beMy OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
TerI0Boro ¢ (dexra peakimy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MPEBPAILICHUS U COXPAHEHUS YDHEPTUU

IIpoBepsieMble 3J1eMEeHThI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Teopernyeckre OCHOBbI XUMUU
1.1 XUMUYECKH 3yeMeHT. AToM. SAapo aroma, H30TOMNBL. IEKTPOHHAS

o0oJyi0ouKa. DHEpPreTHuecKre YpPOBHH, MOIYpOBHH. ATOMHBIE OpOHTANH,
S-, p-, d-onmementbl. (OcOOEHHOCTHM  pacIpeleNeHUsT  AIEKTPOHOB
no opOurtansiM B aTOMax »JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOOB.
DneKkTpoHHas KOH(pUTrypalus aTOMOB
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1.2

[Tepuonuueckuii 3akoH u [leproguyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
J.. MengeneeBa. CBA3p nepuoguveckoro 3akoHa u Ilepmonnueckoi
CUCTEMBI XUMHUYeCKHX 73neMeHToB JI.M. MeHneneeBa ¢ COBpEeMEHHOU
TeOpuel CTpOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
o rpynmnaM M nepuojaM. 3Ha4eHUE NEPUOJINYECKOrO 3aKOHAa B Pa3BUTUU
HAYKH

1.3

Crpoenue BemecTBa. XHMMHUYECKass CBA3b. BHIBl XUMHUYECKOM CBA3U
(xoBaJIeHTHas HEMOJSIpHAs W MOJSpHAas, MOHHAsA, MeTajuinueckas). VoHBbL:
KAaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHON XUMUYECKOU
CBA3U (OOMEHHBIN U TOHOPHO-aKUENTOPHbIN). BogopoiHas cBs3b

1.4

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

1.5

BemectBa MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. (UMbl KPUCTALIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
[lonaTne 0 mucnepcHbIX cucTteMax. VICTHHHBIE W KOJIOMJHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B paCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHHI. Homenkiarypa
HEOPraHUYECKUX BEILECTB

1.7

Xumuueckas — peakums.  Knaccudukanus — XMUMHYECKMX — peakUuid
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. DakTOpbI, BIUSIONINE
HAa COCTOsIHUE XuMuueckoro pasHosecus. [Ipunuun Jle [latense

1.10

OnekTpoiutuueckas auccouuanusi. CwibHbIE M CiaOble AJIEKTPOIMUTHI.
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 snemeHTtoB J[.M. MenaeneeBa M OCOOEHHOCTH CTPOEHUS
aTroMoB. DU3NYECKHE CBONCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAJIOB
(Ha mpumepe KuciIopoaa, cepol, hochopa u yriaepoa)
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2.2

XUMHUUCCKUE CBOMCTBA BKHEHININX HEMETA/UIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoma W KpeMHHUS) MU UX COCAMHEHHH (OKCHJIOB,
KHCJIOPOJICOICPIKANUX KHCJIOT, BOJOPOJHBIX CoeAWHEHHM). [IpumeHeHue
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,
MarHuu, aJIIOMUHHM, ITUHK, XPOM, KEJI€30, MEJIb) U UX coeauHeHui. OO1ue
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
[I03HAHUS BEIIECTB U XUMUYECKUX PEAKLIAN

3.2

[IpeacraBnenuss 00 OOMMX HAy4YHBIX MTPHUHIMIAX MPOMBIILIEHHOTO
ITOJTYYEHHS] BAJKHEMIINX BENIECTB. UENOBEK B MUPE BEIIECTB U MATEPHUAIIOB:
BAKHEHUIIINE CTPOUTEIIbHBIE MaTE€pUalbl, KOHCTPYKIIMOHHBIE MaTECpPUAJIBL,
KpacKH, CTEKJI0, KEpaMHUKa, MaTEPUAJIbl 1JIsl JJIEKTPOHUKHA, HAHOMATEPHUAJIbI,
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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