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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XuMUU Ha ypOBHE cpeaHero oOiero odpa3zoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUU K pe3ylbTaraM OCBOCHHs ¢eaepalbHON 00pa3oBaTeIbHON
nporpaMmbl  cpeaHero oOmero obpaszoBanus (POII COOQO), npencraBiIeHHBIX B
denepadbHOM TOCYJApCTBEHHOM oOpaszoBatenbHOM cTamapre COO, ¢ yuérom
Konnenmuu mpenoaBanmsi y4eOHOTO TIpeaAMeTa «XUMHS» B 00pa30BaTeIbHBIX
opranm3anusix Poccuiickoii ®Denepannu, peanu3yrOIIMX OCHOBHBIE 0OOpa3oBaTEIbHBIC
pPOrpaMMbl, U OCHOBHBIX MoN0XkeHUuH «CTpaTernu pa3BuTusi Bocnutanus B Poccuiickoi
®denepanuu Ha iepuon 10 2025 roga» (Pacnopspkenue IpasutensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcCHOBY MOJXO0/J0B K pa3pabOTKe MporpaMMbl MO XUMHH, K ONPEACIICHUIO OOIIeh
cTparerud OOyYeHMs, BOCIUTAHUS U PA3BUTUS OOYYAIOUIUXCS CPEACTBAMU Y4eOHOTO
npeamerta «Xumusi» aig 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOHIICTITYaJIbHBIC
nosioxkeHus: ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEepkKaHUs, pPe3yJbTaTOB
00yueHuUs U TpeOOBaHUH K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB.

XuMHUecKoe 00pa3oBaHUE, ITOJy4aeMoOe BBITYCKHUKAMU 00111e00pa3oBaTeIbHON
OpraHu3alliM, SIBJISETCS HEOTHEMJIEMOW YacThi0 UX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEPIIAIONIMM ATAllOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJTFOUEBBIX LEHHOCTEH, MPUCYLIUX LEIOCTHOM CHCTEME XMMHYECKOro oOpa3oBaHUs. JTH
IIEHHOCTH KacaloTCsl TMO3HAHMS 3aKOHOB MPHUPOJLI, (POPMUPOBAHMS MUPOBO3ZPECHUS U
o0111e# KyIbTYphI UETIOBEKA, & TAK)KE IKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY
3I0pOBBIO U MPUPOJHON cpene. Peanuzyercs xumudeckoe oOpazoBaHue 00ydaromuxcs Ha
YpPOBHE cpeaHero oOImero o0pa3oBaHMs CPEACTBAMU YYEOHOTO MpeaMeTa «XHUMHUS,
coliepKaHue U TMOCTPOCHHE KOTOPOIO OIMPEAENICHbl B MPOrpaMMe MO XUMHUU C y4ETOM
crien(pUKU HAYKW XUMUU, €€ 3HAYCHUS B MTO3HAHUU MIPUPOJIBI U B MAaTEPUATLHON KU3HU
oOmiecTBa, a TaKke C Yy4€TOM OOmMUX IeJell W MPUHIUIIOB, XapaKTePU3YIOIINX
COBPEMCHHOE COCTOSIHHE CHCTEMBI CpemaHero ooOmero oOpasoBanus B Poccuiickoit
denepaunm.

XUMHSL Kak DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yi poyib B
COBPEMEHHOW LMBUIM3ALMK, B CO3/JaHUM HOBOM 0a3pl MaTepuadbHOW KylbTypbl. OHa
BHOCHUT CBOM BKJIaJ]] B (POPMHUPOBAHNE PAIIMOHAIIEHOTO HAYYHOT'O MBIIIUICHUS, B CO3/IaHUE
I[EJIOCTHOTO TPEJCTaBICHUSI 00 OKPYXalolleM MHpPE Kak O €IWHCTBE NPUPOABl U
YeJloBeKa, KOTopoe (QopMUpYyeTCsi B XMMHHM Ha OCHOBE MOHHUMAHMS BEIIECTBEHHOIO
COCTaBa OKPY>KAIOLIEro MUpPa, OCO3HAHUSI B3aMMOCBS3U MEXAY CTPOECHHUEM BEILIECTB, UX
CBOMCTBAMH U BO3MOKHBIMHU O0OJIACTSIMU TPUMEHEHUSI.

TecHO B3aWMOJIENCTBYSI C JAPYIrMMU €CTECTBEHHBIMU HayKaMHu, XHUMHS CTalia
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIbTYPhI, HEOOXOJAUMBIM YCIIOBUEM YCHEIIHOTO TPY/Ia
U JKU3HU Kakaoro uieHa obuiectBa. CoBpeMeHHasi XMMHUSI KaK HayKa CO3uJaTeabHast, Kak



HayKa BBICOKHMX TEXHOJIOTUH HalpaBjeHa Ha pellieHne T100aIbHbIX MPOOIeM YCTOUYHUBOTO
pPa3BUTUSL 4YEJIOBEUECTBA — CHIPHEBOM, JHEPre€TUYECKOW, IMHIIEBOM, 3SKOJIOTHMYECKOU
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B cootBeTcTBUU ¢ OOIIMMHU LEISIMU U MPUHIIMIIAMUA CPEIHETO 00111ero 00pa3oBaHus
comepxanue npeamera «Xumus» (10—11 kimaccel, 0a30BbIii  ypOBEHb H3YyUEHHUS)
OpHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOJITOTOBKY OOyYaroIIuxcs,
HEOOXOUMYI0O UM /Il BBIPAOOTKH MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOTO
BKJIIOYEHHS B JKU3HB COLIMYMA, MPOJOJKEHUSI 00pa30BaHMs B Pa3IMYHBIX OOJACTSX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBngomuMu npeaMeTa « XuMus» sSBISIOTCS 0a30Bble Kypchl — « Opranundeckas
xumus» U «OOIIas U HeopraHUYecKass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKHU: CUCTEMA 3HAHUI [0 HEOPraHUYECKONH XUMUU
(c BKJIIOYEHHEM 3HAHMW M3 OOIIeW XUMHUHM) U OopraHudeckod xumuu. dopMupoBaHHE
JAHHOW CHCTEMbl 3HAaHMM NpPU U3YYEHHUU TpeaMeTa O0O0eCleYrMBAeT BO3MOXHOCTh
pPacCMOTPEHHsI BCEr0 MHOrooOpasus BEIIECTB Ha OCHOBE OOIIMX MOHSTHM, 3aKOHOB H
TEOPUN XUMUMU.

CrpykTypa coaepxkanus KypcoB — «Opranumyeckas xumus» U «OOmas wu
HEOpraHuyecKkas XuMus» cpopmMupoBaHa B IporpaMMe 1o XMMUU Ha OCHOBE CUCTEMHOTO
MOAX0Ja K M3YUCHHIO YIeOHOTO MaTepHuaia U 00ycloBJIeHa HCTOPHIYECKH 000CHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha ONPENENEHHBIX TEOPETUYECKUX YpoBHIX. Tak, B Kypce
OpraHUYeCKON XMMHUHU BEIlECTBA PAcCMATPUBAIOTCA Ha YpPOBHE KJIACCHYECKOW TEOpUuU
CTPOEHHsI OpPraHWYECKHX COCIMHEHHH, a TAaKXKE Ha YPOBHE CTEPEOXHMMHYECKUX U
AJIEKTPOHHBIX MPEICTaBICHUN O cTpoeHHH BeuiecTB. CBefeHHS 00 M3ydaeMbIX B Kypce
BEIIECTBaX JAlOTCSI B PA3BUTUM — OT YIJIEBOJAOPOJOB 1O CJOXHBIX OHOJIOTUYECKU
aKTUBHBIX COEAMHEHHWHA. B Kypce OpPraHM4ecKOM XHWMHUHM IIOJYy4YarT pa3BUTHE
copMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs TMEpBOHAYAIbHBIC
OPEICTaBICHUS O XMMHYECKOM CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIUU.

[Tox HOBBIM yTJIOM 3peHHUS B IpeIMETe « XUMUsD» 0a30BOTO YPOBHS pPaCCMaTPUBAETCS
U3YYEHHBI Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs TEOPETHUUECKHN MaTepual u
(dakToJIOorMYeCKUe CBEACHUS O BEIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas ¥ HeopraHuyeckas XuUMHUsS» OOydaloIMMCA TMPEAOCTaBISETCS
BO3MOXKHOCTh OCO3HAaTh 3HAUYE€HHE NEPUOJAMYECKOTO 3aKOHA C OOILIETCOPETHUECKUX HU
METO/I0JIOTUYECKUX TO3UIUHI, TIIy0Ke MOHATh UCTOPUUECKOE U3MEHEHHE (DYHKIIMIT 3TOro
3aK0Ha — OT 00001aroIIel 10 00BSICHSIONIEH U MPOrHO3UPYIOLIEH.

Envnas cucremMa 3HaHMM O BaXHEMIIMX BEIIECTBAX, HX COCTaBE, CTPOCHUH,
CBOMCTBaxX M IPUMEHEHHH, & TaKXK€ O XUMHUYECKHUX pEaKIUSAX, UX CYUHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus JomnojHserca B Kypcax 10 m 11 kmaccoB anemeHTaMu
COZEP/KAHUS, UMEIOIIUMHU KYJIBTYPOJIOTUYECKUI M MPUKIAJTHOW XapakTep. DT 3HAHUS



CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XHMUU C JPYTUMU HayKaMH, PACKPBIBAIOT €€
poJib B IIO3HABATEJBHOW M NPAKTUYECKOH JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXEHUSI K MPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M MPAKTUUECKUX
NPWIOKEHUN XUMHUHM, MOMOTalOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHUEW, KPUTUYECKH OCMBICIUBATH
uH(OPMAITUIO U TIPUMEHSTH €€ ISl TIOTIOJTHEHUS 3HAaHUN, PEIICHUs WHTEIUICKTYallbHbBIX U
DKCIIEPUMEHTAJIbHBIX MCCIEIOBAaTENbCKUX 3a7ady. B 1enoM coxepkaHue y4eOHOro
npeaMera «XuMUs» AAaHHOTO YPOBHS M3YYEHHS OPUEHTHUPOBAHO Ha (HOPMHUPOBAHHE Y
00y4Jaroumxcsi MUPOBO33PEHUYECKON OCHOBBI JJI MOHUMAaHUsI PUIOCO(CKUX HIeH, TaKUX
KaK:  MaTepUalibHOE  E€OUHCTBO  HEOPTaHMYECKOI0O W OPraHUYecKoro  Mupa,
00YCJIOBJICHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U CTPOCHHUEM, II03HABAEMOCTb
MPUPOJIHBIX SIBICHUM MyTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUYHUI MEXKIYy HOBBIMHU
dbakTaMl ¥ TEOPETUYECKUMH TPEANOChUIKAMH, OCO3HAHUE POJU XUMUU B PEIICHUU
HKOJIOTUYECKUX MpoOJieM, a Takxke IpodsieM cOepekeHUsi SHEPIeTUYECKUX PECYpPCOB,
CBIPbA, CO3JaHUSI HOBBIX TEXHOJOTUN U MATEPHUATIOB.

B nane pemienus 3ajad BOCHUTAHHS, Pa3BUTHS U COLMAIIA3ALMU OOYYarOLIUXCS
MIPUHSTHIE TPOTPAMMOM MO0 XMMHUU MOAXOAbI K OMPEICICHUIO COJCPKAHUSA U MMOCTPOCHUS
npeaMeTa MpeayCMaTpuBalOT (POPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX JEHCTBU,
UMEIOINX 0a30BO€ 3HAYCHHUE ISl PA3IUYHBIX BHUJIOB JICSITEIIBHOCTU: PEIIEHUS MPOOIieM,
MOKUCKa, aHalIu3a U o0paboTKu MHGOpPMAIMK, HEOOXOMAUMBIX ISl IPUOOPETEHUSI OMBITA
MPAKTUYECKOM M HCCIEN0BATEIbCKOM JEATEIBHOCTH, 3aHMMAIOIIEN Ba)KHOE MECTO B
MO3HAHUU XUMUMU.

B npakTuke npenogaBaHus XMMHUHU KaK Ha yPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus,
TaKk ¥ Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MPH OMPECICHUN COAEPKATEIbHON
XapaKTEPUCTUKH LENIC U3YUEHHUS MPEIMETA HAIPABICHUEM NEPBOCTENEHHONW 3HAYNMOCTH
TPAAUIIMOHHO TpuU3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOM HayKu Kak oO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSI, PAKTUYECKOW JIESITEIbHOCTH YEJIOBEKA U KaK OJHOrO U3
KOMIIOHEHTOB MHpPOBOM KyJNbTypbl. C METOOUYECKON TOYKM 3PEHHSI TAaKOM MOAXOH K
ONPENEIICHUIO LIEJIEH N3YyUEHHS TIPEAMETA SBIIAETCS BIIOJHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LEISAMHU U3YUYEHUS MpeaMeTa « XUMHUI»
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIFOTCS:

e (opmupoBaHHE CHCTEMBbl XHUMHYCCKMX 3HAHMM KaK Ba)KHEHINECH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIeKAT KIFOUEBBIC
NOHATHS, (yHIAAMEHTAIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHUE U MOHUMAHUE CYIIHOCTU JIOCTYIHBIX 000OIIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (opmMupoBaHWE W pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX ITO3HAHUS
BEIIECTB M XHWMHYECKUX PEAKIMH, HEOOXOJUMBIX ISl MPUOOPETEHUS YMEHHU



OPUEHTHPOBATHCSI B MHUPE BEIIECTB U XMMHUYECKUX SIBICHHM, UMEIOUIMX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U IIOBCEAHEBHOMN KU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HAOJIOACHUEM U
OOBSICHEHHEM XMMHMYECKOTO 3KCIIEpUMEHTa, COOIIOJCHHEM MpaBUi 0e30MacHOro
oOpallleHus C BEIECTBAMHU.

Hapsiny ¢ »TuMm, cozaepkarenpHash XapaKTepUCTHKa ILeJIed W 3aJad M3ydyeHUs
npeaMera B IMporpaMMe MO0 XMMHUU YTOYHEHAa U CKOPPEKTHpPOBaHa B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMH B CHUCTEME cpeaHero obmiero oOpa3oBanus. CerogHsi B
IpENnoAaBaHUM XMMHUM B OOJIbIIEH CTENeHU OTHAETCA MNPEANOYTEHHE IPaKTHUECKOM
KOMIIOHEHTE COJepKaHusi OOyuyeHUus, OPHUEHTUPOBAHHOM Ha IOATOTOBKY BBIYCKHHMKA
o011eo0pa3oBaTeIbHOM — OpraHM3alliM, BJIAQJCIOIIEr0 HE HabopoM  3HAHMM, a
(bYHKIIMOHATBFHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHUSIMU aKTUBHOTO TOTYYCHHS
3HAaHUW ¥ PUMEHEHHS X B PEaTbHON KU3HU IS PEIICHUS MPAKTUUECKUX 3a/1a4.

B cBsa3u ¢ atuM mpu u3ydeHuu mpenMera «XUMHs» JTOMHHHUPYIOIIEE 3HAuY€HUE
IpUOOPETAIOT TaKUE LU U 331a4H, KakK:

amanrtanus OOydYalolmUXCsl K YCIOBUSAM JMHAMUYHO Pa3BHUBAIOIIETOCS MHPA,
dbopMUpOBaHNWE WHTEIIEKTYyalbHO Pa3BUTON JIMYHOCTH, TOTOBOH K camM000pa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TMPHUHSATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHUE y OOYYaAIOIIUXCS KJIIOUEBBIX HABBHIKOB (KIIFOYEBBIX KOMIICTEHIIUH ),
UMEIONINX YHUBEPCATbHOE 3HAYCHHWE [JIsl PA3MUYHBIX BHUIOB JACSITEILHOCTH: PEIICHHS
npo0sem, TOMCKa, aHaIu3a U 00paboTKH UH(POPMALIMK, HEOOXOUMBIX JIJIsl MPUOOpETEHUs
OTbITa AESTENIbHOCTH, KOTOpas 3aHUMAET BaXXHOE MECTO B MO3HAHUM XUMHUU, a TAKXKE IS
OLICHKM C TMO3MLUN HKOJIOTMYECKON Oe30MmacHOCTH XapakTepa BIIMSHHSA BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CpEAY;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HMHTEIUIEKTYAIbHBIX H  TBOPUYECKHUX
CIOCOOHOCTEN O0y4YalIIMXCA: CIOCOOHOCTH CaMOCTOSITENIbBHO MNpPUOOpEeTaTh HOBbBIE
3HaHHUA 1O XHMMHUU B COOTBETCTBUHM C >KM3HEHHBIMH MOTPEOHOCTSMH, HCIHOJIb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOMCKA U aHallu3a Y4eOHON U Hay4YHO-
MOMYJISIPHON MH(OPMALIMKA XUMHUECKOTO COJEPIKAHUS;

dbopMupOBaHHEe W pa3BUTHE y OOYYAIOIIUXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHHUSI, HaOTI0JATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NpU IUIAHUPOBAHUU U TPOBEACHUM XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAHHE y OOydarolmuxcs yOeKIEHHOCTH B T'YMaHUCTUYECKOW HalpaBiIE€HHOCTU
XUMHH, €€ BaXXHOM POJIM B PEIIEHUH IJIOOATBHBIX MPOOJEM PpPalMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, TIOMOJIHEHUSI  SHEPreTHUYEeCKHX PEeCypcoB U COXpaHEHHs
IPUPOJTHOTO PAaBHOBECHSI, OCO3HAHUSI HEOOXOAUMOCTH OEpeHOT0 OTHOIICHHUS K MPUPOIE
U CBOEMY 37I0POBBIO, @ TAKXKE MPHUOOPETEHUS ONbITA UCIIOJIb30BAHUS MOJTYYCHHBIX 3HAHUHN



JUIslL TIPUHATHAS TPAaMOTHBIX PpELIEHWH B CHUTYalUMsX, CBS3AHHBIX C XUMUYECKUMU
SIBJICHUSIMU.
Hcnons3zoBanue 000pynoBaHus LeHTpa « Touka pocta» Ha ypokax xumuu B 10-11

KJ1accax KapJAMHAJIBHO MEHSET MOAX0/1 K 00yUEHHUIO, IEPEBO/IS €r0 U3 TEOPETUIECKOM
IJIOCKOCTH B MPAKTHYECKYI0. DTO HE MMPOCTO 3aMEHA KJIIACCHYECKHUX MTPUOOPOB Ha
udpoBkIe, a CO3JJaHUE YCIOBUHN IS TITyOOKOTO OTPY>KEHUS B PEMET, pa3BUTHUS
KPUTHUYECKOTO MBIIICHUS U TPOQPECCUOHATIBHBIX HaBBIKOB. O0O0OpyI0BaHKE CITIOCOOCTBYET
peamzannu GPI'OC COO, a Takke NOMOTAaeT B MPOEKTHO-UCCIEA0BATEIBCKOM

JESITEILHOCTH YUaIlMXCs U B MOATOTOBKE yyamuxcs k EI'D mo xumuu.

B yueOHOM miane cpeHero o0miero oopa3oBanus yueOHbINA MPeaMeT « XUMUS,

H3y‘laeMBII>'I Ha 0a30BOM YPOBHEC, ABJIAICTCA 00s13aTeILHBIM y‘I€6HBIM IMpcaAMCTOM.

OO0miee YMCIO YacoB, OTBEACHHBIX JII M3YyYCHHUS XUMHUHM, Ha 0a30BOM YpOBHE
cpeaHero obmero oopa3zoBaHus, coctaBisieT 68 dacoB: B 10 kmacce — 34 gaca (1 gac B
Heneno), B 11 kmacce — 34 yaca (1 gac B Heenmio).



COJAEPXKXAHUME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUH

[IpenMeTr OpraHMYecKOW XUMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYCHUE B
MOJIYYEHUH HOBBIX BEUIECTB U MATEPHUANIOB. Teopus CTPOCHHSI OPraHUYECKUX COCTUHEHUIM
A. M. byrnepoBa, €€ ocHOBHbIe ToJIOKeHHUS. CTpyKTypHBbIE (HOPMYJIBI OpPTraHUYECKUX
BemecTB. ['oMonorus, uzomepus. XUMUYECKas CBA3b B OPraHUYECKHUX COCIUHEHUSX —
OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o KiaccupuKalud OpraHUYEecKUX BemecTB. HomeHknaTtypa
OpraHUYECKUX COCIUHEHUHN (cucTeMaTHyecKas)) U TPUBUAIbHBIC HA3BaHUS Ba)KHEHIIMX
MPEICTABUTEINIEN KIIACCOB OPTraHUYECKUX BEIIECTB.

OKCNEPUMEHTAIbHBIE ~ METOJbl M3YYEHHMS BEIIECTB M WX IPEBpAIICHUMN:
O3HAKOMJIEHHE C 00pa3laMi OpPraHUYECKUX BEIIECTB M MaTepuajiaMi Ha HMX OCHOBE,
MOJICIMPOBAHUE MOJICKYJI OPraHMYECKUX BEIIECTB, HAOMIOJCHUE W  OINHUCaHUE
JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILLICHUIO OPTaHUYECKUX BEIIECTB IPU HArpEBaHUU
(rutaBieHue, 0OyTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUMN psif. MeTaH U 3TaH — MpocTelime
MPEICTaBUTENIN AIKAHOB: (U3MUECKHE U XMMHYECKHE CBOMCTBA (pPEaKIMH 3aMEIICHHS U
TOpPEHHUs), HAXOXKIEHUE B PUPOAE, MOJyUCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHW PAA. OTUICH W MPONMWIEH —
MPOCTEHIINE MPEICTAaBUTENN aKEHOB: (PM3UYECKUE U XUMHYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJOT€HUPOBAHUS, THUAPATAIMU, OKHUCIEHUS U TOJUMEPHU3ALINH),
MOJIy4€HUE U IPUMEHEHUE.

Ankaauensl: OyrtamueH-1,3 u  wmetunOyramues-1,3: cTpoeHue, BaKHEUIIME
XUMHUYECKHE CBOMCTBA (peakius nmojuMmepusaiuu). [lonyueHrne CHHTETHYECKOro Kaydyka
Y PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA PsiA. AIETHICH —
MPOCTEUINTUN TIPEICTaBUTENIb AIKMHOB: COCTaB, CTPOCHHE, (PU3WYECKUE U XUMUYECKUE
CBOMCTBA (peakivy THAPUPOBAHMUS, TAJIOTEHUPOBAHUSI, TUIpATAlIUH, TOPEHUS ), TTOTYyUYCHUE
Y IPUMEHEHHUE.

Apensl. benson: cocraB, cTpoenne, pu3ndecKkue U XUMUIECKHE CBOMCTBA (PEaKIINH
rajJOreHUpPOBAHUSI W HUTPOBAHUA), IMOJIYyYCHUE U TMpUMEHEHue. Tonyon: cocmas,
cmpoeHue, ¢usuyeckue U XUMUdeckue COUCmea (peakyuu 2an02eHuposamus U



HUMpOBanus), noaydenue u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTmyeckas CBS3b
MEXKy YIIE€BOAOPOAAMH, IPUHAIICKAIUMHU K PA3JTUYHBIM KIIACCaM.

[TpuponHble UCTOYHUKH YTJIEBOAOPOOB. [IpupoaHblii ra3 U MOMyTHBIE HEPTSIHBIC
ra3el. Heth n €€ npoucxoxnenue. CriocoOsl nepepaboTKu HEPTHU: MEPEroHKa, KPEKUHT
(TepMUYECKMM, KaTanuTUyecKuil), mnupoiau3. [IpoaykTel mnepepaboTku HEPTH, UX
IPUMEHEHHE B MPOMBINUICHHOCTH M B ObITy. KameHHBIH yroib W TPOAYKTHI €ro
nepepaboTKu.

OKCIEpUMEHTAJIBHBIE  METOJABl  M3Y4YEHUS BEIIECTB M MX  IPEBpalICHUI:
O3HaKOMJIEHHE C oOpa3laMmu IJlacTMacc, KayuyykKoB WU pe3uHbl, Kojulekiuu «HepTts» 1
«YTronb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB U  TAJIOT€HOIPOU3BOJIHBIX,
IIPOBEICHNUE IPAKTHYECKOW PAOOThI: MOJyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnrble 3agaun.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOM peakiuu (macchl, 00béMa, KOIMYECTBA
MCXOJHOI'O BEIIECTBA WU MPOJYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB WA MTPOIYKTOB PEAKLIUN).

Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE COUPTHI. METaHON U 3TAHOJ: CTPOCHHE, (PU3HUYECKHE U
XUMHUYECKHE CBOMCTBa (peakUud C aKTUBHBIMHU METAJUIAMU, TaJOT€HOBOJOPOJIaMH,
rOpeHue), IpuMeHeHne. BoaopoaHbie CBSA3M MEXIy MOJEKyJaMH CHUPTOB. [lelicTBue
METaHOJIa U ATaHOJIa Ha OPTraHU3M YeJIOBEKA.

MHoroaTomMHbie COUPTHL. DTUJIEHTJIMKOIb M TJIMUEPHUH: CTPOCHHE, (pU3myeckue u
XMMHYECKHE CBOMCTBA (B3aUMOJEHUCTBUE CO IIEIOYHBIMU MeETalslaMH, KaueCTBEHHas
peakius Ha MHOTOaTOMHbBIE CIUPTHI). JlelicTBUe Ha OpraHu3M uesoBeka. [IpuMeHeHwue
IJIALEPUHA U STUJICHIJIMKOJIS.

@deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYEecCKne U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpneruapl U kemousl. DoOpManbIerull, aueTalbIerul: CTpOeHHE, (PU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (pPEaKIMU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIINH ),
MOJIyYEHHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpe/esibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAs M yKCyCHas
KHCJIOTBI: CTPOEHHE, (U3HUUECKUE U XUMUYECKHUEe CBOMCTBa (CBOMCTBA, 00IIMe AJIs Kilacca
KHCJIOT, peakuus 3TepupuKalum), noayuyeHue u npumeHenne. CTeapuHoBasi U OJIEHHOBAs
KHUCJIOThI KaK MpPEICTaBUTENIM BBICHIMX KapOOHOBBIX KHUCJIOT. Mblia KaK COJU BBICIIHUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

Crnoxnble 3¢upbl Kak NPOU3BOJAHBIE KapOOHOBBIX KHCJIOT. ['MIpOIW3 CIOKHBIX
a¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupoB. buonorunueckas poab )KUPOB.

VYrneBoabl: cocTaB, KiIacCU(pUKaLUs YyriIeBOAOB (MOHO-, AM- W TOJUCAXaAPHUJbI).
['mroko03a — mpocTeliuii MOHOCaxapu1: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbl, GU3NUYECKUE U
XUMHUYECKHe CcBoMcTBa (B3ammoneiictBue ¢ ruapokcuaom wmenau(ll), oxucnenue




aMMUa4YHBIM pacTBOpoM okcuga cepedpa(l), BoccTaHOBIEHHME, OpPOXKEHUE TIFOKO3BI),
HaXOKJEHUE B MPUPOJE, IPUMEHEHNE, Onoornueckas posib. PorocunTe3. PpyKTo3a Kak
U30MEP TIIFOKO3BI.

Kpaxman u wnemiono3a Kak MNpupojiHble mojduMepbl. CTpoeHue Kpaxmana u
nesnono3bl. dusnyeckue U XMMHUYECKHE CBOWCTBA Kpaxmaia (THAPOIN3, KadyeCTBEHHAs
peaKIus C UOJ0M).

OKCHepUMEHTAIBHBIE METO/IbI U3yYEHHUS BEIECTB U X MPEBPAILCHMI: MPOBEIAECHUE,
HaO0JII0ICHUE U OMHUCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIC
peaKIuy OJHOATOMHBIX CIIUPTOB (OKHUCIeHHUE ATaHoIa okcuaoM meau(1l)), MHOroaToMHBIX
CIUpPTOB (B3auMo/ieiicTBUE TimiieprHa ¢ ruapokcuiom meau(ll)), anpaernnos (okucieHue
aMMHadHbIM pacTBOpoM okcuaa cepedpa(l) u rugpokcumom menu(ll), B3aumoselicTeue
KpaxMalia ¢ MOJIOM), IIPOBEACHUE MPAKTUUECKON pabOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnblie 3agaun.

Bbluncienus: o ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOITHUYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WJIH MPOJIYKTOB PEAKIINH).

A3oTcoeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHUCIOTHI Kak aM(OTEepHbIE OpraHuyeckue coeauHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buonornyeckoe 3HaueHUe
amMuHOKuUCHOT. [lentusbl.

benku kak npupoHbIE BEICOKOMOJIEKYJISIPHBIE coequHeHus. [lepBuyuHas, BTOpuyHas
U TPETUYHAS CTPYKTypa OCNKOB. XUMUYECKHUE CBOMCTBA OCIKOB: TUAPOIN3, JEHATYpaIUs,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

DKCNepUMEHTAIbHBIE METO/IbI U3yUEHHUS BEILIECTB U MX MPEBPAILCHUI: HaOII0AeHIE
U OINHUCAHHE JEMOHCTPALIMOHHBIX OMBITOB: JAeHaTypalus OEJKOB MpU HarpeBaHUU,
IIBETHBIC PEAKIIUU OCITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TMOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJsipHas macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN — MOJIUMEpHU3alus U
MOJINKOHICHCALIHSL.

OKCIIEpUMEHTAJIbHBIE ~ METOABl  M3YYEHUsS BEIIECTB W HUX [pPEeBpalllcHUM:
O3HAaKOMJIEHWE C oOpa3laMHi TMPUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanuzauus MeXNpeaMEeTHbIX CBSI3€d NPU H3yYEHHH OpraHnyeckod xumuu B 10
KJIaCcCe OCYIIECTBISIETCS 4Yepe3 HCIONb30BAHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX



MOHATUH, TaK W TIOHSITHH, SBISIOMIUXCS CHCTEMHBIMU [IJIS1 OTAEIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TIOHATHS: SIBJICHUE, HAYYHBIA (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaIu3, CHHTE3, KIAcCHU(UKAIUs, MEPUOINIHOCTh, HAOIIOJCHHUE, H3MEPEHUE,
IKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepusi, SHEPIHs, Macca, aToM, JJIEKTPOH, MOJIEKyJa, dHEPreTHUYCCKU
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOE€ COCTOSHHE BEIIeCTBa, (U3NYECKUE
BEJIMYMHBI U SAMHHIIBI X U3MEPEHHUSL.

buonorwus: kietka, opranusm, 6mnochepa, 0OMEH BEIIECTB B OpraHus3Me, (hOTOCHHTES,
OMOJIOTUYECKU aKTUBHBIC BellecTBa (O€IKHU, YIIIeBObI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIE TOPOMABI, IOJIE3HBIC HCKOMAEMbIC, TOTUIHBO,
PECYPCHL.

TexHonmorus: NUIIEBbIE MPOIAYKTHI, OCHOBBI PAIMOHAIILHOTO MHUTAHUS, MOIOIIUE
CpelCcTBa, JIGKAPCTBEHHBIC U KOCMETHYECKHUE TpernapaThl, MaTepUalibl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMHUeCKUil 3JieMEeHT. ATOoM. Sapo aroma, W30TOMbBlL. DJIEKTPOHHAas 000J0YKa.
DHepreTUYecKre YPOBHH, MOAYPOBHHU. ATOMHBIC opOuTanu, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pacrpeesieHUus FJIEKTPOHOB MO0 OpOUTAIsIM B aTOMax 3JIEMEHTOB TEPBBIX
YETBIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypalHsi aTOMOB.

[lepnognuecknil 3akoH U llepuonnueckas cucrema XuMuU4yeckux siaeMeHToB J[. .
MenpneneeBa. CBsi3b MEPUOAUYECKOrO 3aKOHA U Ileproanyeckoil CUCTEMBI XMMHUYECKHX
sanemenTtoB JI. WM. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XUMHUYECKHUX DJIEMEHTOB W 00pa3yeMbIX HUMU
MPOCTBIX M CIIOKHBIX BELIECTB IO TpyINNaM M MepuofaM. 3HAYEHUE IMEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasl CBSI3b. BUabl XUMHUECKON CBsI3U (KOBaJEHTHAs
HETMOoJISIpHAasE W TOJSpHAs, WOHHAs, METaJUIM4ecKas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHUYECKOU CBs3UM (OOMEHHBIN W JOHOPHO-AaKIENTOPHBIN). BomopogHas
CBsI3b. BaneHTHOCTh. DIEeKTpOOTpULATENBHOCTh. CTENEeHb OKUCIEHUS. VIOHBI: KaTUOHBI U
AHHUOHBL.

BemectBa MOJIEKYJIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSTHCTBA
cocTaBa BeHECTBA. THUIbI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOKMCTBA BEIIECTB OT
THUIA KPUCTAIIIMYECKON PELIETKH.



[TonsiTue 0 pucniepcHbIX cucTteMax. VICTUHHBIE U KOJUIOMIHBIE PacTBOPBL. MaccoBast
JIOJIs BELIECTBA B PACTBOPE.

Knaccudukanuss HeopraHudeckux coenvHeHuil. HoMmeHkiaTypa HeOpraHMYECKHUX
BellecTB. ['eHeTnueckas CBA3b HEOPraHUYECKUX BEIIECTB, MMPUHAJICKAIUX K PA3INYHBIM
KJIaccam.

Xumunyeckas peakuus. Knaccupukanus XUMHUYECKUX peakluii B HEOPraHUIECKOU U
OpraHUYeCKON XWUMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBPALLEHUS SHEPTUN [P XUMUYECKUX PEaKIUAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3InyHbIX (pakTopoB. OOpaTUMbIE pEaKIUU.
Xumunyeckoe paBHoBecue. PaKTOPBHI, BIUAIOIIME HA COCTOSIHUE XUMHUUYECKOTO PAaBHOBECHS.
[Tpuunmn Jle [latense.

Onektponutnyeckas nucconuanus. CunpHble W cnaOble anekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE ~ METOABl  M3YYEHWs BEIIECTB M KX [PEBPAICHUM:
neMoHcTpauust Tabmuu  «llepmonnueckass cucrtemMa xumuyeckux siemeHtoB . .
MenpeneeBay, u3ydeHue MoOJEIEH KPUCTALIMYECKUX PEUIETOK, HAOIIOJEHUE U ONTMCAHUE
JIEMOHCTPALIMOHHBIX M JIa0OPaTOPHBIX OIBITOB (pa3jioKEHHWE MEepoKCcHIa BOAOpOAA B
IIPUCYTCTBUM KaTaJIM3aTOPA, OIPEIAEICHUE CpEeIbl PacTBOPOB BEIIECTB C IOMOILBIO
YHUBEPCAIBHOTO HMHJMKATOPa, PEaKIMM HOHHOrO OOMEHa), MPOBEICHHUE MPAKTUYECKOU
paboThl «BnusiHUE pa3iuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUNY.

PacuérHble 3anaumn.

Pacu€rel o ypaBHEHMSIM XHMHWYECKHUX PEAKLHM, B TOM YHUCIE TEPMOXHMHUYECKHE
pacu€Thl, pacy€Thl C UCIIOIB30BAHUEM IIOHATHUS «MACCOBAsl 10JIS BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. [lonoxenue HemeramioB B Ilepmogmdeckoln cUCTEME XMUMUYECKHUX
anemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHsI aTOMOB. DU3HUECKUE CBOMCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMeEpe KHUCIopoaa, cepbl, ¢docdopa u
yriepoaa).

XUMUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIIIIOB (TaJIOr€HOB, CEephl, a30Ta, Gocdopa,
yriaepoja U KpPeMHHUs)) U UX COCAMHEHHH (OKCHAOB, KHUCJIOPOJACOAEPKAUIUX KHUCIOT,
BOJIOPOJIHBIX COCIMHEHUM ).

[IprumeHeHne BaXXKHENUIIINX HEMETAJUIOB U UX COEUHECHUMU.

Meramisl.  Ilonoxxenue weramnoB B Ilepuoandeckoil cucreMe XUMHUYECKUX
anemeHToB J[. . MenneneeBa. OCOOCHHOCTH CTPOEHHUS DIEKTPOHHBIX 000J0YEK aTOMOB
metamwioB. OO0mme  usnueckwe  cBoiictBa  MeTaioB.  CrulaBel  METaJIJIOB.
DNEKTPOXUMHUYECKHUN psAJT HAPSHDKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BAXKHEWUIIUX METAIJIOB (HATpUM, KaJlWid, KadblUid, MarHWi,
ATIOMUHUMN, TUHK, XPOM, 5KeJIe30, Me/Ib) U KX COCAMHEHUIA.



OO1ue ciocoObl moy4eHus MeTauioB. [I[pumeHeHe MeTaioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJIbl M3YyYEHHs BEIIECTB U WX MPEBPALICHUN: WU3yYEHUE
KOJUIEKIMU «MeTauisl ¥ CIIaBbl», 00pa3Il0B HEMETAIOB, PEIICHUE YKCIIEPUMEHTAIbHBIX
3a/a4, HaONIOEHWE U OIKCAaHUE JEMOHCTPAllMOHHBIX U Ja0OpaTOPHBIX OIBITOB
(B3auMoJelicTBUE TUAPOKCUIA aJIOMUHUS C pacTBOpaMHM KHUCIOT U  ILIEJIO0YEl,
KAuECTBEHHbIE PEAKIIMN HA KATHOHBI METAJIJIOB).

Pacuérnslie 3anaun.

Pacuérbl Macchl BelecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUUU BEIIECTB, pacdE€Tbl MaccChl
(0ObéMa, KONMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO U3 BELIECTB HMEET
IIPUMECH.

XuMus ¥ KU3Hb

Ponp xumuu B o0OecreyeHHMH OSKOJIOTMYECKOM, 3HEPreTUYECKOM U NHILEBON
0€30I1acHOCTH, pa3BUTUU MeIULMHBL. [IOHATHE O HayuyHBIX METOAAX MO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUU.

[IpencraBnennss 00 OOHMIMX HAy4HBIX MPUHIMIAX TPOMBIIUIEHHOTO MOJIYYEHUS
BAKHEMIIINX BEIIECTB.

UYenoBek B MUpE BELIECTB U MATEPUAJIOB: BAKHEUILINWE CTPOUTEIBHBIE MaTE€pUalIbI,
KOHCTPYKLIMOHHBIE MaTe€pHUabl, KPACKH, CTEKIIO, KEPAMHUKA, MATEPUAJIbI JUIs JJIEKTPOHUKH,
HaHOMAaTEPHUAJIbl, OPraHUYECKHE U MUHEPAIbHbIE YA0OPEHUS.

XWUMUS U 300pOBbE YEJIOBEKA: NPAaBUiIa UCIIOIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30MacHOr0 MCIIOJIB30BAHMS TpPEnaparoB OBITOBOM XMMHUM B TOBCEIHEBHOM
KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXNpeAMETHBIX CBSI3€M MPU HM3y4YE€HUU OOLIEH M HEOPraHWYeCKOU
xumun B 11 Kiacce oCylecTBIsIETCS 4epe3 HCMOJIb30BAHME KAaK OOIIMX E€CTECTBEHHO-
HAay4YHbIX TOHATHH, TaK M IOHATUM, SBIIIOIIMXCSA CUCTEMHBIMH JUISI OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHSA: HAYyYHbIA (pakT, TMIIOTE3a, 3aKOH, TEOpus,
aHanu3, CHUHTE3, Kilaccuukanus, MNEepUOJAUYHOCTh, HAOJIIOJEHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

@dusuka: MaTepus, JHEPTUsl, Macca, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
palMOaKTUBHOCTb, MOJIEKYJIa, DSHEPreTUYECKUIl ypOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, (PU3MUECKUE BEIUYMHBI M EAUMHUIBI UX U3MEpPEHUs,
CKOPOCTb.

buonorus: knerka, opraHusM, 3Kocuctema, ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbpl, TOpPHBIE MOPOJbI, IMOJIE3HBIE MCKOMAeMble, TOIUIMBO,

pecypcehl.



TexHonorusi: XUMHUYCCKasA IMPpOMBIINIJIICHHOCTD, MCTAJLIyprusi, IMpOU3BOACTBO
CTPOUTCIIbHBIX MaTcpuaoB, CEIBbCKOXO03SMCTBECHHOC MMpou3BOACTBO, MUIeBas
IMPOMBINIJICHHOCTD, Q)apMaHeBTI/I‘-IeCKaﬂ IMPOMBIINIJICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKHUX IIpCIIapaToB, ITPOU3BOACTBO KOHCTPYKIHNOHHBIX MaTCpUaJIOB,
QJICKTPOHHAA IIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS O0yJarOIIMMUCS
mporpaMMm CpemHero oOmiero oOpa3oBaHWsl (JJUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM).  HaydHo-mMeTtoamueckoil OCHOBOWM g pa3pabOTKU  IUTAHUPYEMBIX
pe3yibTaTOB OCBOCHMSI MPOTPAMM CpPEIHEro o0miero oOpa3oBaHMs SIBISETCS CUCTEMHO-
NeSATEeTbHOCTHBIN TTOIXO/I.

B COOTBETCTBUH ¢ CUCTEMHO-IEATEIHEHOCTHBIM MTOAX0JA0M B CTPYKTYPE JTHIHOCTHBIX
PE3yNbTaTOB OCBOEHUS TpeaMeTa «XUMUsS» Ha ypOBHE CpeAHEero oOImero oOpa3oBaHUS
BBIJICJICHBI CJICTYIOIIUE COCTABIISIONIME:

OCO3HaHHE 00YYarONTUMUCS POCCUNUCKON TPaXk/IaHCKOW MJACHTUYHOCTH — TOTOBHOCTHU
K CaMOpPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEIETICHUIO;

HaJIMYHe MOTHUBAIMH K O0YUCHHIO;

[[EJICHANIPABIICHHOE pa3BUTHE BHYTPEHHHX YOEXKIEHUH JUYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAMIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh UM  CHOCOOHOCTh OOyYarolmMxcs pPYKOBOJACTBOBATbCS B  CBOEH
NEeATETLHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMHU, MPUCYIIUMHE IIEJIOCTHON CHCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HaJIMYKME TTPABOCO3HAHUS DKOJIOTMUECKOU KYJIbTYPhl U CIIOCOOHOCTU CTaBUTH IIEJIH U
CTPOUTD KU3HEHHBIC TIIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTAIOTCS B €UHCTBE
y4eOHOH W BOCIIUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBHM C TYMaHHUCTUYECKUMH,
COITMOKYJbTYPHBIMH, JTYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH M HJeajJlaMU POCCHUHCKOTO
TPKJAHCKOTO 00IIecTBa, MPUHATHIMU B OOIIIECTBE HOPMaMU W TIPaBUJIAMH TOBEICHUS,
CIOCOOCTBYIOIIIMMHU ~ TIPOIIECCAaM  CAMOIIO3HAHMSI, CaMOPAa3BUTHSI W HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTH O0YUYaIOIIHNXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OCBOCHHUS  mpeameTa  «XUMHS»  OTPaKaoT
c(hOPMHUPOBAHHOCTh  OMBITA  TIO3HABATCILHONM W  MPAKTHYECKOW  JCATEIHHOCTH
00ydJaronuxcsi Mo peain3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHHWS OOYYAIOIIMMUCS CBOWMX KOHCTHUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABONOPAJIKY;

MIPEICTABIICHNS O COIMAJIBHBIX HOPMaX W MPaBUIaX MEXITMYHOCTHBIX OTHOIICHUHN B
KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATENBHOCTH MPU CO3JAaHUM Y4YEOHBIX
IPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATEIbHBIX 3a7a4, BBIINOJHEHUM XUMUYECKHX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIU3€E PA3JIUYHbIX BUJIOB YUeOHOU e TEILHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOT'O OTHOWIEHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEAUIO OTEYECTBEHHOU
XUMUH;

YBaXXEHUS K IIPOLIECCY TBOPUECTBA B 00JIACTU TEOPUH U TIPAKTUUECKOTO MPUMEHEHUS
XUMHHM, OCO3HAaHHS TOIO, 4YTO JOCTH)KEHHsS HAYKHM €CTb pe3yJbTaT JUIMTEJIbHBIX
HAOJIOICHUM, KPOIIOTJIMBBIX AKCIIEPUMEHTAIbHBIX MOMCKOB, MOCTOSIHHOTO TPyAa YYEHBIX
Y IPAKTUKOB;

UMHTEpECAa W IO3HABATEIBHBIX MOTHBOB B IIOJYYEHUM M IIOCIEAYIOLIEM aHaJIU3e
UH(GOpPMAaIIMHU O EPETOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEICHNUS;

CIIOCOOHOCTH OLIEHMBAaTh CHUTYallMH, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE MOBEJIECHHUE U MOCTYNKH CBOMX TOBAapHUIIEH C MO3ULUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJEICTBUI 3TUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 310pOBOT0O U 0€30MacHOro odpasa >KU3HH, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPHU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

coOntoJieHns TpaBWwil Oe3omacHoro oOpallleHusT ¢ BeUeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHMMAaHHUS HEHHOCTU MPaBUJ HHAWBHUIYATbHOTO M KOJUIEKTUBHOTO OE30MacHOTrO
NOBEACHUS B CUTYALUSX, YTPOKAOLIUX 3I0POBBIO U XKU3HHU JIIOJEH;

OCO3HAHMS TOCJIEACTBUI M HENPUATHS BpPEIHBIX MPUBbIUEK (yHOTpeOJIeHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON S TEIbHOCTH,
0O0IIIeCTBEHHO TI0JIE3HOM, TBOPUECKOM U JPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha AKTUBHOE YYacTHUE B PEIICHUHM MNPAKTUUYECKUX 3aJay COIMATbHOU
HaIpaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY M3YUYEHHIO Mpo(deccuil pa3iuyHOro poja, B TOM YHCIIE
Ha OCHOBE INPUMEHEHHUS NMPEAMETHBIX 3HAHUI 110 XUMUMU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJTbHOW TPACKTOPUU OOpa30BaHUSA,
Oynymeid mpodeccud W pean3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, MHTEPECOB M MOTPEOHOCTEN 00IIeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKH  II€JIeCOOOpPa3HOr0 OTHOIICHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHUS  TJOOATBHOTO  XapaKTepa JKOJOTHYECKUX  MpoOjeM,  BIMSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COIMATIBHOM CpEbI;

OCO3HaHUS HEOOXOJMMOCTH MCIOJIb30BaHUS JIOCTHXKEHUM XUMHUM JJISl PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO MIPUPOAOIIOIB30BAHNUS;

AKTUBHOTI'O HENPUATHS JEHUCTBUM, MNPUHOCAIIUX BPEA OKPYKAIOIIEW IPUPOIHOU
cpede, YMEHHS TMPOTHO3UPOBATH HEOJArOMPHUSTHHIE JKOJOTUYECKUE TOCIEICTBUS
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATH UX;

HaJM4Yusl Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYphI, ONbITA
JESITEIbHOCTH 3KOJOTHYECKOW HAIPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS HMH B
MO3HABATEIbHONM, KOMMYHUKATUBHON W COLIMAIIBHOM MPAKTHUKE, CIOCOOHOCTH M YMEHUS
aKTUBHO TIPOTUBOCTOSITH UJEOJIOTUU XeMOohoOuu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CIeM(PUKU XUMUU KaK HayKd, OCO3HAHHUS €€ poyin B (HOPMUPOBAHUU
pallMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU [IEJIOCTHOTO TMPEJCTaBICHUs 00
OKpYXKalollleM MUPE KAaK O €JUHCTBE NPUPOJbI M YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUU IPOOIeM COXpPAHEHHS PUPOTHOTO PAaBHOBECHS;

yOEeXIEHHOCTH B 0CO00I 3HAYMMOCTU XUMUHU JJIsl COBPEMEHHOMN ITUBUIIU3AIUU: B €€
TYMaHUCTUYECKON HANpaBJIEHHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOW 0asbl
MaTepUANIbHOU KYJIBTYphI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHUS
YEeJI0BEUYECTBA — CHIPHEBOM, SHEPTreTUUSCKOM, ITUIIICBOM U 3KOJIOTHYSCKOM 0€301acHOCTH, B
Pa3BUTUM MEJUIMHBI, OOECIEUCHUH YCJIOBUN YCICIIHOTO TpyJa M SKOJOTHMYECKHU
KOM(OPTHOM KU3HU KaXKI0TO YJieHa OOIIECTBA;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: MOHWUMAHMUSI CYIIHOCTH METOJOB ITO3HAHMS,
UCITIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH MCTOIB30BaTh IMOJTy4yaeMble 3HAHUS
JUTSL aHalmu3a U OOBSICHEHUS SIBJICHHM OKPYXKAIOIIETO MHUpAa W TMPOUCXOMAIIUX B HEM
W3MEHEHUM, yMEHHUs JenaTh 00OCHOBAHHbBIC 3aKJIIOUEHUS] Ha OCHOBE HAY4YHBIX (DAKTOB U
MMEIOIINXCS JJAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIh30BaTh XMUMHYECKUE 3HAHUS [JIS PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYaIIHSX;

VMHTEPECA K MO3HAHUIO U UCCIIEIOBATEIIbCKOU JIESITEIbHOCTH;



TOTOBHOCTU U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUW IO XHMHU B COOTBETCTBUM C >KU3HCHHBIMHU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJla B pa3IMYHbIX cdepax MpodecCHOHATBHON

NEATEIIBHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHHUS YYEOHOTO MpenMeTa «XUMHUs Ha YPOBHE
cpeaHero o0Iiero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTSt dbopmupoBaHUs MHUPOBO33pPEHUS o0yyJarommuxcs
MEXKIUCHUIUIMHAPHBIE  (MEXKIpPEIMETHbIE) OOIllEHAYyYHbIE TOHSTHUSA, OTPaKaIOIIUe
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CTIEIIM(PUKY METOIO0B MO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, JHEprus, SBJIEHWE, MPOLECC, CHUCTEMA,
Hay4YHBIM (haKkT, TPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIECJI0BaHUE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble ydeOHble JEWCTBUS  (TO3HABaTElIbHbIE, KOMMYHUKATUBHBIC,
peryisiTuBHbIE), oOecrieunBaromnye (HopMUpOBaHUE (YHKIIMOHATBHOW TPAMOTHOCTU H
COIMAIbHON KOMITETEHIIUU 00YYaIOnuXCs;

CIIOCOOHOCTh  OOYYaIOIIMXCSI WCIOJB30BaTh OCBOCHHBIC MEXIUCHUILUIMHAPHBIE,
MHUPOBO33pPEHUYECKUE 3HAHUS U YHHUBEpCaJIbHbIC yUeOHBIC JAEHCTBUS B MO3HABATEJIbHOU U
COLUAIBHOM MPAKTHUKE.

MeTtanpenMeTHble pe3yJabTaThl OTPAKAIOT OBIAJACHUE YHUBEPCATHHBIMH YY€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMU.

OBJaieHne YHUBEPCAJIbHBIMYI YUeOHBIMH NMO3HABATEILHBIMHU € CTBUAMM:

1) 6a3oBble JJOrHYecKne JeCTBUSI:

CaMOCTOATENHEHO (DOPMYITUPOBATh U AKTYalM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENEIATh EJN JAeATeIbHOCTH, 3aJjaBasi apaMeTphl U KPUTEPUHN UX JOCTHXKCHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTH C TOCTABJICHHBIMHU LICJISIMU;

MCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM MPUEMBI JJOTUUECKOTO MBIIUICHUS! — BBIICIISATh
XapakTepHble TPU3HAKA TMOHATHM M YCTAHABIMBATh KX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MMOHATHUS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBICHUM;

BBHIOMpATh OCHOBAaHMS W KPUTEPUM IS KJIACCU(PUKAIMU BEIIECTB U XUMHUYECKHUX
peaKLnii;

YCTaHABJIMBATh MPUYNHHO-CIIEJICTBEHHBIEC CBS3U MEXKY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIAYKTUBHBIC, NE€IYKTHUBHBIE, MO aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEYUS B  pPacCMATPUBAEMbBIX  SBJICHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUYEHUS;



OPUMEHATH B IMPOILECCE IO3HAHUSA, HCIOJb3yEMblE B XUMHUU CHUMBOJUYECKUE
(3HAKOBBIE) MOJENH, NPEOOPa30BbIBATh MOJEIBbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK
(cuMBOJ) BreMeHTa, XUMUYecKas (Qopmysa, ypaBHEHHE XHUMHUYECKOW peakiuu — TMpU
pelIeHUN Y4YEeOHBIX IO3HABATENbHBIX M IMPAKTUYECKUX 3a/ady, MPUMEHSTh Ha3BaHHbBIC
MOJICJIBHBIE IIPEACTABICHUS [UIS BBIABICHHS XapaKTEPHBIX IIPU3HAKOB H3Y4YaeMbIX
BEILECTB U XUMUYECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEAKLUH;

(dopMynupoBaTh 1€ M 3aJa4d HCCIIEIOBAHUSA, MCIIONb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI i1 (DOPMHUPOBAHMSI TUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXJICHUM;

BJIAJETh HABBIKAMM CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS M NPOBEICHUS YUYEHUYECKUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBaThH yMEHMsS HaOI0naTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIBHO MMPOTHO3UPOBATH €0 PE3yJIbTaT, POPMYIHPOBATH OOOOIIEHNS U BHIBOABI
OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUS, COCTABISATH OOOCHOBAHHBIN
OTU€T O MPOJICIIAaHHOM padoTe;

nprUOOpeTaTh OMBIT YUCHUYECKOW HMCCIIEIOBATEIBCKON M MPOCKTHOM JESTEIHHOCTH,
IPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSATEIBHOMY MOMCKY METOOB PELICHHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHbIX METOAOB MMO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHGPOpMAIUHM (HAy4YHO-TIOMYJIIpHas
JaUTepaTypa XUMHUYECKOIO COJEpKaHus, CIpaBOYHbIE MocoOus, pecypcbl MHTepHera),
aHaJIM3UPOBaTh MHGOPMAIUIO PA3IUYHBIX BUAOB U (OPM TpPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U TPUMEHSATH PA3JIMYHbIE METOJbI MPU MOUCKE U OTOOpE
uHbopMaIuu, HEOOXOAUMOM JIJIsl BBIIOJIHEHUS yUeOHBIX 3a/1a4 ONpeIeIEHHOIO TUIIA;

npuoOperaTh  ONBIT  HCHOJNB30BAaHUA  HMH(POPMALIMOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpPATh ONTHUMANbHYIO (opMy mpeacTaBieHus HHOpMauu
(cxembl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyUYHBIM $3bIK B KAaueCTBE CPEACTBAa MpU paboTe ¢ XUMHUECKOH
uHbopMaIue: MPUMEHATh MEXIIpeAMETHbIe ((pU3UYecKue U MaTeMaTHYeCKHe) 3HAKU U
CUMBOJIBI, (hOpPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1eHCTBUSMMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TEeMbl B XOJE AHaIora W/Wiu
JUCKYCCUM, BBICKa3bIBaTh HUAECH, (OPMYJIUPOBATH CBOM NPEIIOKEHHS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NTPEAJIOKEHHON 3a/1a4u;



BBICTYNIaTh C MPE3EHTALMEN Pe3yJIbTaTOB IO3HABATEIbHOM  JESATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU BBINOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTa, TMPaKTUYeCKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajin3allud y4eOHOTO HpoeKTa U (OpMYJIUPOBATH BBIBOABI 10
pe3ysibTaTaM MNpPOBEAEHHBIX HCCIEIOBAaHUM IyTEM COIJIACOBAHMSA MO3UIMI B XoJe
o0cyxIeHrs 1 0OMeHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh M OCYILECTBIATH  CBOK  IO3HABATEIBHYIO
JESTENIbHOCTD, ONPEEIIsisl €€ LeU U 3aJa4l, KOHTPOJIMPOBATh U M0 MEpEe HEOOXOAUMOCTH
KOPPEKTUPOBATh NpPEIaraeMblii alropuT™M JEHUCTBUN TNpU BBINOJIHEHUU YYEOHBIX U
UCCJIEIOBATENbCKUX 3374, BHIOMpAaTh HambOosiee 3(P(EKTUBHBIM CIOCO0 MX PEIICHUS C
Y4€TOM MOIYYEHHUS] HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIIbBHOCTH HAa OCHOBE CAMOAHalu3a M
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHndecKkasi XUuMUsh OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XMUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpPA, POJU XUMHUHU B MO3HAHUU SBJICHUN MPUPOJIbI, B (HOPMUPOBAHUU
MBIIIJICHUS U KYJIbTYpPbl JUYHOCTH, €€ (QYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJIst
perieHusl MPaKTUYeCKUX 3a7a4 M AKOJOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO W IPUPOIHOU CPEAE;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHHM, KOTOpasl BKJIIOYAET: OCHOBOIOIATAIOIINE
MOHATUS (XMMHUYECKHI DJIEMEHT, aToM, DJIEKTpOHHAas o0O0O0J0oYKa aroma, MOJEKYyIa,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas dopmyna
(pa3BépHyTas M COKpaIiéHHasi), MOJb, MOJISIPHAsT Macca, MOJISIPHBIA 00BEM, YTIIepOaHBIN
ckenet, (yHKIIMOHAIbHAs TPYIIIa, paguKail, U30MepHUsl, U30MEPbl, TOMOJIOTUYECKUI P/,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCJIOPOA MW Aa30TCOACPM AIIUE COCAUHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAWHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHUsi opraHnyeckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHUS] MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHUU;, MUPOBO33PEHUYCCKHUE 3HAHMS,
JIe)KalllMe B OCHOBE IOHUMAaHUS INPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(bakToJOTMYeCKUe CBEIECHHMS O CBOWCTBAaX, COCTaBe, TOJYy4YeHHMH U Oe30MacHOM
WCIIOJIb30BAHUN BAKHEUINUX OPraHUYECKUX BEMIECTB B OBITY W MPAKTHYECKOU
JESITETbHOCTH YEJIOBEKA,;



chOPMHPOBAHHOCT, YMEHUW  BBISABIATH  XapaKTepHbIE TIPU3HAKH  TOHSATHH,
YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPH
ONMCAaHUM COCTaBa, CTPOCHHMSI U IPEBPALIEHUI OPraHUYECKUX COCAUHEHUM;

cOPMHPOBAHHOCTh ~YMEHHUM  HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY IS
COCTaBJICHUS] MOJIKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpami€HHON) dopmym
OpPraHMYeCKUX BEIIECTB U YPABHEHUI XWMHWYECKHX PEaKIMi, H3roTaBIMBaTh MOJIEIU
MOJIEKYJT ~ OpPraHMYECKHX  BEIIECTB JJs  WUIIOCTPALMM HMX  XMMHUYECKOIO0 U
MPOCTPAHCTBEHHOT'O CTPOCHUS;

chOPMHPOBAHHOCTh ~YMEHHMHM  YCTAHAaBIWBATh  MPUHAIJIECKHOCTh  M3YUYEHHBIX
OpPraHMYECKUX BEIIECTB M0 UX COCTaBYy M CTPOCHHUIO K OINpeAeNEHHOMY Kiaccy/TpyIie
COeMHEHHH  (YIJIEBOJIOPOABL,  KHUCIOPOA M  a30TCOJEp)Kalllue€  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs), JaBaThb MM Ha3BaHHUS [0 CHCTEMAaTHYECKOU
nomenkiatype (IUPAC), a Takxke NpUBOIUTH TPUBHUAIBHBIE Ha3BaHUSA OTIEIbHBIX
OpraHUYEeCKUX BEIIEeCTB (PTHIICH, MPOMWICH, AaleTHWICH, ATWICHIJIMKOJb, TIUIEPHH,
denon, Qopmanbaerua, auneTanbAeru]l, MypaBbHHas KHCIOTa, YKCYCHas KHCJIOTA,
OJICMHOBAas KHUCJIOTA, CTEApUHOBAsl KUCIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmaj, LeJII0JI03a,
TJIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEILIATh BUIbl XUMUYECKON CBSA3M B OPraHUYECKHUX
COCTMHEHMSIX (OJIMHAPHBIE U KPATHBIC);

chOpMUPOBAHHOCTh ~ YMEHHUS  NPUMEHATh  TOJIOKEHUS]  TEOPUM  CTPOCHUS
oprannyeckux BeniecTB A. M. byrtnepoBa nnsi oObSCHEHHsSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUM XapaKTepu30BaTh COCTaB, CTpOeHUE, (pusnyeckue u
XUMHUYECKUE CBOWCTBA TUMWUYHBIX MPEICTABUTENEH pa3INYHBIX KJIACCOB OPraHUYECKHUX
BEIECTB (METaH, ATaH, dTUJICH, IPOIUJICH, alleTuiieH, Oyraauen-1,3, metunOyraauen-1,3,
O€H30J1, METaHOJ, 3TAHOJI, STHJICHIJIMKOJIb, TITUUEPHUH, (PEHOJI, alleTalbIAET U/, MypaBbUHAS
U YKCYCHasi KHUCJOTBHI, IJIFOKO33a, KpaxMall, LEJUII0JI03a, AMUHOYKCYCHas KHCIIOTa),
WJUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKJIY HUMH YPaBHEHUSIMH COOTBETCTBYHOLIUX
XUMHUUYECKUX PEAKIIUNA ¢ UCTIOJb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIEBOAOPOJHOIO CHIPhS
(HedTh, IPUPOHBINA Ta3, YTOib), CHOCOOBI X NEPEPAOOTKU U MPAKTUUECKOE TPUMEHEHUE
MPOYKTOB NIEPEPAOOTKY;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJIUTH BHIYUCIICHHUS IO XUMHUUYECKUM yPaBHCHHSIM
(Maccel, O0O0BEMA, KOJMYECTBA HMCXOJHOTO BEUIECTBA WM NPOAYKTAa PEAKIUH 110
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WM MPOIYKTOB
peaKkiun);

c(hOpPMHPOBAHHOCTh YMEHHI BJIaJIETh CHUCTEMON 3HAHWKA 00 OCHOBHBIX METOJAX
HAay4YHOTO MO3HAHUSI, UCIOJb3YEeMbIX B XUMHUHU MPU U3YUYEHHH BEHIECTB U XUMHUYECKUX
SBJICHUA (HAOJIOJEHUE, HU3MEpPEHUEe, HKCIEPUMEHT, MOJEIMPOBAHHUE), HCIOIb30BAThH



CUCTEMHbIE XMMHUYECKHE 3HAHUS JJIsl MPUHSTUS PEUICHUNW B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

chOpPMHPOBAHHOCTh YMEHHUW COOJIOJATh TMpaBWIA TIOJb30BAHUS XUMHUYECKON
MOCYJI0M 1 J1abopaToOpHBIM 000PYOBAaHUEM, a TaKXKE MpaBHiia OOpalleHHs ¢ BEIIeCTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUUECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMECHHH IIAHUPOBATh M BBIMOTHATH XUMHUECKHI SKCIIEPUMEHT
(mpeBpalieHus OpraHuYeCKUX BEIIECTB IPU HArPEBaHUU, TOJIyYECHUE STUIICHA U U3YUYCHHE
€ro CBOMCTB, KQU€CTBEHHbIC PEAKIIUU OPraHUYECKHUX BEIECTB, JeHATypalus OEJIKOB MpHU
HarpeBaHWM, I[BETHBIE pEaKIMU OCJKOB) B COOTBETCTBUU C TMpaBUJIAMU TEXHUKHU
Oe3omacHOCTH TpU OOpalleHWH C BelIeCTBAMU U JIA0OPATOPHBIM O00OPY/IOBAHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO 3KCIepUMEHTa B (GopMe 3alucH ypaBHEHHUI
COOTBETCTBYIOIIMX PeaAKIUA U POPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB,;

chOPMHPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  aHAJIU3UPOBATH  XMUMHYECKYIO
uH(pOpMaIUIO, MOTYyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpPMAIINH,
WHTEepHET U IpyTuXx);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAAaTh MpaBUjia AKOJOTHUECKHU 1eTecO000pa3HOTO
MOBEJICHUSI B OBITY U TPYJOBOH NIESITEIHLHOCTH B LIEJISIX COXPAHEHUSI CBOETO 370POBbS U
OKpY)KaroIEW IPUPOJHON Cpedbl, OCO3HABAaTh OIACHOCTh BO3JICHMCTBUS Ha KUBBIC
OpPraHU3Mbl ONPEICIEHHBIX OPTraHUYECKUX BEIIECTB, IMMOHUMAs CMbICH nokazarens [1K,
MOSICHATh Ha MpUMEpax CIocoObl YMEHBIICHUS W TPEAOTBPAIICHUS UX BPEIHOTO
BO3JCHCTBUS HA OPTAHU3M YEJIOBEKA;

JUIs  OOy4YalIIMXCd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH  37I0POBbS: YMEHHE
MPUMEHSITH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKHUX
SIBIICHUI;

JUISL CIENbIX M CIa0OBUASIIMX OOYyYarolMXCs: YMEHUE HCMOJIb30BaTh pelibedHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins g 3anucu XumMuueckux Gopmyi.

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSI Kypca «OOImas u HeopraHuyecKkas XUMUSH)
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh NPEACTABICHUM: O XMMHUYECKOM COCTaBIIIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA, POJIM XMMUU B TTO3HAHWH SBJICHUM MPUPOJIBI, B POPMUPOBAHUU
MBIIIUICHUS U KYJIBTYPBI JUYHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM st
peleHusl MPaKTUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAaHHOI'O OTHOIICHHS K CBOEMY
310POBBIO U IPUPOJIHOU CPEAE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHHUM, KOTOpAas BKJIIOYAET: OCHOBOIOJIATAOIINE
MOHATHS (XUMHYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTpOHHBIC OPOUTAII ATOMOB,
WOH, MOJIEKYJa, MOJIb, MOJISIPHBIH O00BEM, BaJEHTHOCTh, JJIEKTPOOTPHUIIATEIHLHOCTD,



CTENEHb OKHUCJIEHUS, XUMUYECKass CBsI3b (KOBaJ€HTHAas, HWOHHAasA, MeETaJJIMYecKas,
BOJIOPOJIHASA), KPHUCTAJUIMYECKasi pEenIETKa, TUIbl XUMHUYECKUX pEaKiui, pacTBop,
DJNEKTPOJIMTBI,  HEJJIEKTPOJUTHI,  DJIEKTPOJUTHYECKAas  JUCCOLMALNS, OKHCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pEaKIMK, XUMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUs AJIEKTPOJUTHUUYECKON nucconuanuu, nepuoandeckui 3akon JI. W.
MenneneeBa, 3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHEHMS M NPEBPAIICHUS
SHEPIUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE TMOHMUMAHUS MPUYUHHOCTU H
CHUCTEMHOCTH XUMHUYECKUX SIBIICHUHU, (PAKTOJIOrMYECKUE CBEICHHSI O CBOMCTBAX, COCTAaBe,
MOJIYYCHUH ¥ 6€30MaCHOM MCIOJIB30BaHUH BAXKHEHIIINX HEOPTAHUUECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH  XapaKTEpHbIE TNPU3HAKA  TOHSTHUH,
YCTAaHaBIMBAaTh WX B3aMMOCBA3b, MCIOJB30BATh COOTBETCTBYIOIIMUE TMOHATHS TpU
ONMCaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPALCHUI;

c(hOpMUPOBAHHOCTh ~YMEHHMH HCHOJIb30BATh XUMHUYECKYID CHUMBOJIUKY  JUJISI
cocTaBieHUsl (OpPMYJ BELIECTB U YPABHEHUH XUMHUYECKUX PEAKIUH, CUCTEMATUUYECKYIO
HomeHkIatypy (IUPAC) u TpuBuaisHbIC Ha3BaHUS OTACIBHBIX HEOPTAaHUYECKUX BEIIECTB
(yrapsslii ra3, yriieKUCiblil Ta3, aMMHUaK, raléHasi U3BECTh, HETaIllIEHAs! U3BECTh, MUTHEBAS
cozia, TUPUT U JIpyTHue);

c(OPMHPOBAHHOCTh YMEHUH ONpEEHsATh BaJE€HTHOCTb M CTENEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEOUHEHHMSX PAa3JIMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3H
(KOBaJICHTHAsi, MWOHHAsA, METaJUIMYecKas, BOJOPOJHAs) B  COEAUHEHUSX, THII
KPUCTAJUIMUECKONW PEIETKA KOHKPETHOTO BEHIECTBA (aTOMHAsi, MOJICKYJIApHAas, MOHHAasi,
MeTaJUInYecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMM YCTAHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX
BEILIECTB IO HMX COCTaBy K OIpEAeNEHHOMY KIAcCy/Tpynne COEeIWHEHHH (IIPOCThie
BEI[ECTBA — METAUIbI M HEMETaJUlbl, OKCHJbI, OCHOBAaHHUS, KHUCJIOTHI, aMdoTepHbIC
TUJPOKCHU/IBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN paCKpbIBATh CMBICI mepuoandeckoro 3akona JI. WM.
MengeneeBa M JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYI0, OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(OpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoil CUCTEMBI XUMHYECKHX
anemeHToB JI. Y. MenneneeBa, UCHOb3ys MOHIATHS «S-, P-, d-3JIEKTPOHHBIE OpOHUTATIY,
(QHEPreTHUYECKUE  YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOICTB
XAMHUYECKUX JJIEMEHTOB M MX COCAWMHEHHMM MO mepuojaMm u rpynmnam llepuognueckon
CUCTEMbI XUMHYECKHUX 3J1eMeHTOB Jl. 1. MeHnpeneena;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOWCTBA HEOPTraHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE



TEHETUYECKON CBSI3M MEXKIy HEOPTaHMYECKHUMH BEIIeCTBAMH C TOMOIILIO ypPaBHEHHM
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

cOPMHPOBAHHOCTh YMEHHS  KJIACCHU(PHUIIMPOBATh XWMHUYECKHE PEAKIMHA 10
Pa3IMYHBIM TPU3HAKAM (YUCITY U COCTAaBY PEarupyroluX BEIIEeCTB, TETUIOBOMY 3D (dEKTy
peaKIuy, U3MCHCHHIO CTETICHEH OKUCIICHHUS AJIEMEHTOB, 0OPaTHMOCTH PEaKIIUH, YIaCTHIO
KaTaJn3aropa);

c(hOpPMHPOBAHHOCTh YMEHHUH COCTABIIATh YPAaBHEHHS PEAKIIUN Pa3IUYHBIX THIIOB,
MIOJTHBIC ¥ COKpAIIEHHBIC YPaBHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUTHIBAsI YCIIOBHUSI, MIPH
KOTOPBIX 3TU PEAKIIUH HIYT O KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH PEAKIINH, MOITBEPKIAIOIINE KaueCTBEHHbIN
COCTaB Pa3UYHBIX HEOPTAaHWUYECKHX BEIIECTB, PACMO3HABATh OIBITHBIM TyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTb YMEHUU pacKpbIBaTh CYIIIHOCTb OKHUCIIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI MOCPEJCTBOM COCTaBJIEHUS 3JEKTPOHHOrO OanaHca 3THUX
peaKuui;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XHMHUYECKOU
peakiuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEp CMEIICHHUS XWMHUYECKOTO pPaBHOBECUS B
3aBUCHUMOCTH OT BHEIIHero Bo3aeicTeus (npuHiui Jle [latense);

c(hOpMHPOBAHHOCTh YMEHHUN XapaKTepU30BaTh XUMUYECKUE MPOIECCHI, JeKaIue B
OCHOBE NPOMBIIUIEHHOTO TIOJYYEHMSI CEpPHOM  KHCJIOTBhI, aMMHaka, a TakKxXe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIMIAX U HKOJOTUUECKUX
mpo0emMax XUMHUYECKOTO MTPOU3BOICTRA,;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS] C MCTIOIB30BAHUEM TOHSITHS
«MaccoBasi JI0Jis BEIIeCTBa B PacTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B MPU XUMHUUYECKHX
peaKIusax, Macchl BEIIECTBA WM O0BEMA ra30B IO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3ddexra
pEaKIMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh yMEHUM COONIOJATh TIpaBWa TIOJIH30BAHUS XUMHUYECKOU
MOCYI0M U JIa0OpaTOPHBIM 000PYIOBaHUEM, a TAKXKE MpaBUiia OOpaIeHHs ¢ BEIeCTBaMU
B COOTBETCTBUU C HHCTPYKIMSIMU IO BHITIOJTHEHHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpMHPOBAHHOCTh YMEHHU IJIAHUPOBATh M BBIMOTHATH XUMHUECKUI DKCIIEPUMEHT
(pa3noxkeHue MEepOKCHUIa BOAOPOJAA B MPUCYTCTBUU KaTaau3aTopa, ONPEACIICHUE CPEIbI
pacTBOpPOB BEWIECTB C MOMOIIBIO YHUBEPCAIBHOIO HMHAMKATOpPA, BIUSHUE Pa3IMYHBIX
(bakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKlMM, peakliud MOHHOTO 0OMEeHa, KaueCTBEHHbIE
peaknuu Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHWOHBI, HA KAaTUOH aMMOHWUS, PEIICHHE
HKCIEPUMEHTANIbHBIX 3ajlad 1o TeMaMm «Metauib» u «Hemeramibs») B COOTBETCTBUU C
mpaBUIaMU TEXHUKH OE30MMAaCHOCTH TpH OOpaIleHWH C BEIIECTBAMU M JIA0OPaTOPHBIM
000pyI0BaHUEM, TIPENICTABIIATh PE3YIbTaThl XUMUYECKOTO AKCIIEPUMEHTA B (popme 3arucu



YpaBHEHUN COOTBETCTBYIOUIMX peakuuii ¥ (HOpMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THUX
pE3yNbTATOB;

cOPMUPOBAHHOCTh ~ YMEHHUW  KPUTUYECKHM  aHAJU3UPOBATh  XUMHUYECKYIO
uH(MOpMAIHIO, TTOJIYYaeMYIO U3 Pa3HBIX UCTOYHUKOB (CpECTBa MACCOBOM KOMMYHHUKAIIUH,
WuTepHeT u Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHI COOJIIOaTh MpaBUjia SKOJOTHYECKH LeJIecOo00pa3HOro
MOBE/ICHUSI B OBITY U TPYJIOBOW NEATEIHHOCTH B IEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKpY>Kalollled MPUPOJHON cpebl, OCO3HaBaTh OMACHOCTh BO3JCUCTBUSI Ha JKHUBBIC
OpraHu3Mbl OIpPEACNIEHHBIX BEIECTB, MOHUMAasl cMbica Tokaszarens [IJIK, moscHaTh Ha
npUMepax CHocoObl YMEHBIICHHMsS M NPEAOTBpAIlCHUs HX BPEAHOIO BO3ACHCTBHS Ha
OpraHu3M Y€JIOBEKa;

UIS  OOYyYaroIUXCs C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH  37I0POBBSI:  YMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHUI;

JUIS CIENBbIX M CIa0OBUASIIMX OOYyYarolMXCs: YMEHHE HCMOJIb30BaTh pelibeHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMU4eckux Gopmyi.
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NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YIIIEBOIOPOABI — ATKAHBI 2
59 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 5 1
AJKaIMEHBI, ATKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:kamue opranu4ecKue coeJuHeHHU
3.1 Cnuptsl. @enon 3
3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 2
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Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

TeopeTnueckrne OCHOBbI OPraHU4YeCKOW XUMHUU

ChopmupoBaHHOCTE  MPEACTABICHUH O  XMMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpaA, POJM XUMHUHA B IIO3HAHUU SIBICHUU
npupoabl, B (GOPMUPOBAHUU MBIIUICHUS M KYJIbTYpbl JIHYHOCTH, €&
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOJMMOW Ui PEHICHUS MPAKTUYECKUX
3ala4 M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U

MPUPOIHOM cpene

1.2

Biagenne  cucteModl  XMMMYECKMX ~— 3HAHUM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAr aF0 e ITOHATHUSA (Monexyina, BaJICHTHOCT,
NEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHUCIEHUS, XUMHMUYECKas CBA3b, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA OO0BEM, YIJIEpOJIHBIM CKeleT, (pyHKUMOHAIbHas
rpynna, paavkal, W30MEpHs, HM30MEphbl, TOMOJIOTHYECKHH psl, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOJA- U a30TCOJEpIKaIlNe COEIWHEHUs, OMONOrMYecKu
aKTHBHBbIE BellecTBa (YIJaeBOJbl, KHUpBI, O€NIKH), MOHOMEp, MOJuMep,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHHUsS); TEOPUH U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpOeHMsI opraHuuyeckux seniectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, (PAKTOJIOTMYECKUE CBEIECHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUH M OE30IaCHOM HCHOJIb30BAHUU BAXKHEHUIIMX
HEOPraHWUYECKUX U OPraHWYECKUX BELIECTB B OBITY U MPaAKTUYECKOU

JACATCIIBHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPHU3HAKU TOHATHI,
YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHSATHUS

IIpHU OIIMCaHUU COCTaBa, CTPOCHU U HpCBpaH_[CHI/Iﬁ OpTaHU4YCCKUX COE€IUHEHUI

1.4

c(OPMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHUYECKYIO CHMBOJHMKY JUIS
COCTABJICHUS] MOJICKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpAIIEHHOM)
¢dbopMyn OpraHMYEeCKHX BEUIECTB M YpPAaBHEHHH XHMHYECKHUX pPEaKLUi,
M3TOTABIINBATH MOJEIIN MOJIEKYJ OPIraHMYECKUX BEUIECTB IS MIUTIOCTPALUU UX

XUMHYECCKOT'O U IPOCTPAHCTBECHHOT'O CTPOCHUS

1.5

ChopmupoBaHHOCTh YMEHUH YCTaHAaBIUBATh MPUHAMIEKHOCTh H3YYEHHBIX
OpraHWYECKUX BELIECTB M0 UX COCTAaBY U CTPOCHHUIO K OMPEIEIEHHOMY KIIacCy

(rpynne) coenuHeHW#  (YriaeBOAOPOMbI, KHUCJIOPOA M  a30TCOAEpKallue




COCAUHCHU, BBICOKOMOJICKYJISIPHBIC COGI[I/IHCHI/I}I), JaBaTb WM Ha3BaHHUA I10

cucrematnueckoit Homenkinarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHS ONPEACNATh BHIbI XUMHUYECKOW CBSI3U B

OpPraHMYECKUX COECAUHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

2.2

2.3

ChopMUpOBaHHOCTh YMEHHS MPHUMEHATH: TOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A.M. byrnepoBa g 0OBSCHEHUS 3aBHCHUMOCTH
CBOMCTB BEILECTB OT HMX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUS MAacChl

BCIICCTB

YrineBomopoasl. Kucimopoaconepxkamme W a30TCOACPIKAIINE OPTraHUYECKUE

COCIMHEHMS. BBICOKOMOJIEKYIISIPHBIE COCTUHEHUS

ChopmupoBaHHOCT, YMEHUI MPHUBOJIUTH TPUBHAJIBHBIE HA3BAHUS OTIEIbHBIX
OpraHWYECKUX BEIIECTB (ITHIICH, TMPOMWICH, AaleTHJICH, STUJICHTJIUKOIb,
rmnepuH, (eHos, (QOopMalbICTHI, aleTalbJCTH], MypaBbUHAS KHUCIIOTA,
YKCYCHasi KHUCIIOTa, OJIEMHOBAas KHUCJIOTAa, CTEAPUHOBAs KHUCIIOTA, TIJIIOKO34,

bpyKTO3a, Kpaxmall, HeJUTI0I03a, TIUIINH)

ChopmupoBaHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (hHU3HUECKUE
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pa3IMUHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, TTPOIHJICH, alleTUJIeH, OyTaIueH-
1,3, metunOyraauen-1,3, 6€H30J1, METaHOII, TAHOJ, ATHIICHTIINKOb, TJUIEPUH,
(deHomn, aneranbAeruj, MypaBbUHAs U YKCYCHas KUCJIOTHI, TTIOKO3a, KpaxMma,
LIEJUTI0JI03a, AaMUHOYKCYCHAsI KUCJIOTa)

ChopmupoBaHHOCTh YMEHHUS WILIIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEKIY
TUMMMYHBIMU TPEJCTABUTEIISIMA PA3JTUYHBIX KJIACCOB OPraHUYECKUX BEIICCTB

YpaBHCHUSAMU COOTBETCTBYIOIINX XHMHUYCCKHUX peaKHI/Iﬁ C HCIIOJIB30BAaHUEM

CTPYKTYPHBIX (pOpMyII

2.4

3.1

ChopMUpOBaHHOCTh YMEHHUSI XapaKT€PH30BaTh MCTOYHHUKHU YTJIEBOJOPOIHOTO
ChIpbst (He(Th, NPUPOAHBIN Ta3, Yroib), CcHOcoObl HX MepepaboTKH U

MPaKTUYECKOe MMPUMEHEHHE MPOTYKTOB MepepadboTKH
XUMHUA U KU3Hb. PacuéTel

CdopMUpOBaHHOCTh YMEHUH BIIAJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaxX
HAY4YHOTO IIO3HAHUWS, HCIOJb3YeMbIX B XUMHUHM IPU H3YyYECHHH BEUIECTB U
XUMHUYECKUX SIBJIEHU (mabmronenue, U3MEpEHNUE, JKCIIEPUMEHT,
MOJEIIUPOBAHUE), HUCIOIb30BATh CUCTEMHBIE XUMHUYECKHE 3HAHUA A
MPUHATUSA PEIICHUA B KOHKPETHBIX JKU3HEHHBIX CHUTYallUAX, CBS3AHHBIX C

BCIICCTBAMHA U UX IIPUMEHCHUCM

3.2

CopMUpOBaHHOCTh YMEHUW COOIIOIATh MPaBHIA TOJb30BAHUS XUMHUUYECKON

MOCYJION W JTabOpaTOpHBIM OOOpPYAOBAaHHEM, a TaK)Ke IpaBuja OOpaleHus c




BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIHAMU 10 BBIIIOJIHCHUTIO .Ha60paT0pHLIX

XUMHNYCCKHUX OIIBITOB

3.3

3.4

3.5

3.6

11 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTara

1

11

ChopMupOBaHHOCTh yYMEHHHA IUIAHUPOBATh W  BBIIOJHATH XUMHYECKUI
9KCIIEPUMEHT (IPEBpALEHMs] OPraHMYeCKUX BELIECTB IpU HArpeBaHuH,
MOJIy4YEeHUE OTUJIEHA M M3YYEHHE €ro CBOMCTB, KA4€CTBEHHBIE pPEaKLHUU
OpraHMYECKUX BEIIECTB, JACHATypalus OCJIKOB IpU HAarpeBaHUH, LBETHBIC
peakuu OeKOB) B COOTBETCTBHM C IPAaBWIIAMU TEXHHKM O€30MacCHOCTH TpHU
OOpalleHun C BEIIECTBAMH U JaOOpaTOPHBIM O0OPYAOBAaHHEM; IPEICTABIATH
pe3ynbTaThl XMMHUYECKOTO OJKCIIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii U (OpMyIUpPOBAaTh BBIBOABI Ha OCHOBE 3THUX

pe3yJIbTaToB

ChopMHpOBAaHHOCTh YMEHHH MPOBOJUTH BBIUUCIEHHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchbl, 00bEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOIYKTa
peaKiuu Mo HM3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO U3 HMCXOTHBIX

BEIIECTB WU MPOAYKTOB PEAKIIHH )

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpUTHYCCKHU  AHAJIIM3UPOBATHL XHUMUUYCCKYIO
PIH(bOpMaI_II/IIO, IIoJIyd4acMyr0 M3 Pa3HbIX HCTOYHUKOB (CpeI[CTBa MacCOBOM

nHpopmanuu, cetb IHTEpHET U Apyrue)

CpopMUpPOBAaHHOCT  YMEHHIt coOmro1aTh npaBuja  IKOJOTHYECKHU
1[e71eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOH JEATENBHOCTH B LENAX
COXpAHEHHUs CBOETO 3/I0POBbSl U OKPYXKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATh
OTACHOCTh BO3JICHCTBUS Ha JKUBBIE OPTaHU3MBI OMPEIEIEHHBIX OPTaHUYECKUX
BelleCcTB, TOHUMasi cmbicn Tmokaszarens I[IJIK (mpemenbHO nmomycTuMOiA
KOHIICHTPAIlNK), TOSICHITH HA TPUMEPAaxX CIOCOOBI  YMEHBIICHUS W

MpeaAOTBPAIICHHUA UX BPCAHOT'O BO3JICHCTBUS Ha OpraHu3Mm 4YC€JIOBCKa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBanus

TeopeTnyeckre OCHOBBI XUMUHU

Bnanenue cucreMou XUMHYECKUX 3HAHUMH, KOTOpast BKJIIOYAECT:
OCHOBOTIOJIATAIONINE TOHATHS (XUMHUYECKHM DSJIEMEHT, aToM, »JJICKTPOHHAas
oboouka atoma, S-, p-, d-3JCKTpOHHBIC OpPOWTAIM aTOMOB, HMOH, MOJIEKYIa,
BAJICHTHOCTb, MJIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBS3b,

MOJIb, MOJISIDHAsE Macca, MOJIIPHBIN 00BEM, KpUCTaNIMYecKas peuiérka, THIIbI




1.2

13

14

1.5

1.6

XUMUYECKMX  peakuuid  (OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE,  JK30- U
SH/IOTEPMHUUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIMTHI,
HEDJICKTPOJIUTBI, JNEKTPOIUTHYECKAS JUCCOLMALNS, OKHCIIUTEIb,
BOCCTaHOBHTEIIb, CKOPOCTb XMMHYECKOM PEaKLMH, XUMHUYECKOE DPAaBHOBECHE);
TEOPUHU U 3aKOHBI (TEOPHs JIEKTPOIUTHUECKON nuccoumanuu, llepuoanueckuit
3akoH JI.MI. MenneneeBa, 3aKOH COXpPAaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHUH S3bIK XMMUH, (PAKTOIOTMYECKUE CBEIEHHSI O CBOMCTBAX, COCTABE,
MOJy4YeHMM M O€30IIaCHOM HCHOJIb30BAaHUM BaKHEHWIIMX HEOPraHUYECKHX

BEILIECTB B OBITY U MPAKTUYECKON AEATEILHOCTH YeIOBeKa

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ BbBIABJIATD XapaKTCPHBIC IIPU3HAKKU U B3aUMOCB3b
HN3YUYCHHBIX HOH?ITI/Iﬁ, IMPUMCHATH COOTBCTCTBYIOIIUC IMOHATHA IIPU OIMKMCAHUU
CTPOCHUA U CBOICTB HCOPraHNM4YCCKUX BCHICCTB U UX HpeBpameHHﬁ; BBISABJIIATH
B3aMMOCBS3b XMMUYECKHUX 3HAHHH C IOHATHAMHU H MNPpEACTAaBICHUAMU APYTHUX

C€CTCCTBCHHOHAYUYHbIX IIPCAMCTOB

Bnagenue oCHOBHBIMH METOJaMH HAaYYHOI'O IIO3HAHUS BEHICCTB U XUMHUYCCKUX

sIBJICHUH (HAaOJI0IeHre, U3MEPEHUE, IKCIIEPUMEHT, MOCIIUPOBAHNE)

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ OoNpeaAcCIATbL BAJICHTHOCTb M CTCIICHb OKHCJICHHA
XUMHYCCKUX JJIEMCHTOB B COCAMHCHUAX Pa3JIMIHOr0 COCTaBa, BU/ XHUMHYICCKOU
CBsA3U (KOBaJ'IeHTHaﬂ, MOHHas, MCTaJLIMYCCKasd, BOI[OpOJIHaSI) B COCIHMHCHHAX,
THUII KpHCTaHHI/I‘IeCKOﬁ peIlIéTKI/I KOHKPETHOT'O BCHIICCTBA (aTOMHaSI,

MOJICKYJIsSIpHAsA, NOHHAas, MeTaJ'IJII/I‘-IeCKaSI)

C(l)OpMHpOBaHHOCTB YMCHI/Iﬁ OIIPCACIIATh XapaKTCp CPEAbl B BOAHBIX PACTBOpPAX

HEOPraHWYECKUX COCTMHEHUN

ChopmupoBaHHOCTh yMEHHUS KIACCU(PUIIMPOBATH XUMHUYECKHE pEaKUUU TI0
pPa3IMYHBIM MpU3HAKAM (YUCITY U COCTaBY pEarupyrolInX BEIIECTB, TEIJIOBOMY
¢ dexTy peakiuu, U3SMECHEHHUIO CTETICHEH OKHUCIICHUS AJIEMEHTOB, 00pPaTUMOCTH

pCaKknuuu, yaaCTuro KaTaJ'II/I3aT0pa)

1.7

1.8

ChopmupoBaHHOCTh YMEHUH COCTABIIATH YpPaBHEHHUS peaKUuil pa3iMyHBIX
TUIIOB, TIOJIHBIE M COKpallEHHbIE ypaBHEHMS peakUuil HMOHHOro OOMeHa,
YUUTBIBAs YCIOBHSI, IPU KOTOPHIX ITH peakluu UAYT 10 KOHIIA

ChopMUpOBaHHOCTH ~ YMEHMH  IMPOBOAUTH  pPEAKUUH, IOATBEPKIAIOIINE
KAueCTBEHHBIH COCTaB pa3IUYHbIX HEOPraHUYECKUX BELIECTB, PACIIO3HABAThH
OMBITHBIM  MyTEM  HOHBI, MPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax

HCOPTraHNYCCKUX BCIICCTB

1.9

ChopmupoBaHHOCTH ~ YMEHHUH  pacKpbiBaTh  CYIIHOCTh  OKUCIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKUUM MMOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO

OanaHca 3TUX peakuui




1.10

ChopmupoBaHHOCTE YMEHHI OOBSICHITH 3aBUCUMOCTH CKOPOCTH XUMHYECKOH

peaKIyu OT Pa3INYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yYMEHHI OOBSCHATH XapakTep CMEMICHHS XUMHYECKOTO

paBHOBECHSI B 3aBUCUMOCTH OT BHelIHero Bo3aeiicTBus (mpuniun Jle [larense)

OO01mmas u HeopraHu4YecKasi XUMUS

2.1

2.2

2.3

CdopmupoBaHHOCTH YMEHHI pacKpbiBaTh cMbIc [lepuoamueckoro 3akona J[.1.
MenzeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BICHUTEIBHYIO

Y IPOTHOCTHYECKYIO (DYHKLIUU

CchopMupoBaHHOCTb YMEHUIN XapaKT€pPU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB
XMUMUYECKHX 31eMeHTOB 1—4 nepuonos Ilepuonuueckoil cucTeMbl XMMUYECKUX
anementoB JI.M. MenpeneeBa, MCHONB3ys TOHATUS «S-, P-, d-DIEKTPOHHBIC
opOuTanm»,  «IHEPreTUUECKUE  yPOBHU», OOBACHATH  3aKOHOMEPHOCTH
M3MEHEHMsI CBOMCTB XMMUYECKHUX JIEMEHTOB U MX COCIUHEHUH 10 epuojgam 1

rpyniam Hepnonnqecxoﬁ CHUCTCMbI XUMHWYCCKHUX 3JICMCHTOB I[I/I Menaeneena

ChopmupoBaHHOCTH ~ YMEHUH  XapakTepu3oBaTh  (ONMUCHIBATh)  OOIIKE
XUMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIICCTB PA3JIMYHBIX  KJIACCOB,
MTOJITBEPIKIATh CYIIECTBOBAHUE TCHETUYCCKOM CBSI3U MEXKITy HEOPTaHHYECKUMU

BCIICCTBAMHU C ITIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKL{I/Iﬁ

2.4

2.5

2.6

CdopMupoBaHHOCTH YMEHHI YCTaHABJIMBATh MPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO MX COCTaBy K OMpeAenéHHOMY Kiaccy (Tpymre)
coequHEHUI (IMpOCThIe BEIIeCTBA — METaUIbl M HEMETaJlIbl, OKCH/IBI,

OCHOBaHUS, KUCIIOThI, aM(pOTEpHbIE THIPOKCHIbI, COJIN)

ChopMUpOBaHHOCTh YMEHHH WCIIOJIB30BaTh XWMHYECKYI0 CHUMBOJHKY JIJIS
cocTaBieHUs] (GOpMyJl BELIECTB U ypaBHEHUM XMMHUYECKUX pPEaKIHil,
cucremarnyeckytro HoMmeHkiarypy (IUPAC) wu TpuBHMangbHbIE Ha3BaHUS
OT/ENbHBIX HEOPraHMYECKUX BELIECTB (yrapHbIH ras, yriaeKuciblid ra3, aMMHaK,

raméHasi U3BeCThb, Herau€Hasi U3BeCTh, IUThEBAs COJa, MUPUT U JIPYTHE)

ChopmupoBaHHOCT,  YMEHUH  XapakTepu3oBaTh  (OMUCHIBATh)  OOIIKeE
XUMUYECKAE CBOWCTBA HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MMOATBEPK/IaTh CYIIECTBOBAaHUE TEHETHUYECKOM CBSI3M MEXKy HEOPTaHHYECKUMU

BCIICCTBAMHU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIIHUX XUMHUYCCKUX peaKLII/Iﬁ

2.7

ChopmupoBaHHOCT, yMEHUW IUTAHUPOBATH W BBIMONHITh XUMHUYECKUN
HKCHEPUMEHT (pa3ioKeHHEe MEPOKCHIa BOIOPOJIa B IPUCYTCTBUM KaTaau3aropa,
OnpesiefieHue CpeAbl PAacTBOPOB BEUIECTB C IOMOIIBI0 YHHBEPCAIHHOTO
WHIUKATOpa, BIMSHUE pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH
peaKIy, peakiuu HOHHOTO OOMEHa, KayeCTBEHHbIE peakIuu Ha cyibdar-,

Kap6OHaT- u XJIOpUA-aHUOHBI, Ha KaTHuOH aMMOHUA, PCIICHHUC




2.8

SKCIIEPUMEHTAIBHBIX 3a1ad 1o TemaMm «Meramie» u  «Hemeramney) B
COOTBETCTBUM C MpaBUJIAMH TEXHUKM OE€30IaCHOCTUM NpHU OOpalleHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM O00OpYIOBAHUEM; HPEICTABIATh PE3yJIbTaThl
XMMHUYECKOI0 IKCIEpUMEHTa B (hOpMe 3alUCH YpPaBHEHUH COOTBETCTBYIOLIMX

peakiuii 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIhTaTOB

CdopmupoBaHHOCTh YMEHUH COOJIIOJIATh MpaBUiIa MOJB30BAHUS XUMHUYECKOU
nocynoi u nabopaTopHBIM 00OpYJOBaHUEM, a TaK)Ke IpaBuiIa OOpalIeHus
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH I10 BBITIOJTHEHUIO J1a00paTOPHBIX

XHUMHUYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE YMEHUN  XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JIeXalIre B OCHOBE MPOMBIIIJIEHHOTO MOJYyYEHUs CEPHOU KHUCIIOThI, aMMHUaKa, a
Takke chOPMUPOBAHHOCTH MPEICTABICHUH 00 OONIMX HAYYHBIX MPUHIUIIAX H

OKOJIOTHYCCKHX HpO6H€MaX XUMHYCCKOIro IMpoOru3BOACTBA

XUMUA U KU3HB. PacuéTrl

3.1

3.2

3.3

3.4

3.5

ChopmupoBaHHOCTh  MPEACTABICHUNH O  XUMHYECKOH  COCTaBIISIOIIEH
€CTECTBEHHOHAYYHOW KAapTUHBl MHpPA, POJIM XUMHH B TO3HAHUM SIBICHUI
OpUpoAbl, B (OPMHUPOBAHMM MBIIUICHUS U KYJIBTYpPHl JIMYHOCTH, €€
(YHKIIMOHATBEHON TPAMOTHOCTH, HEOOXOAUMOW I pelIeHUs MPAKTUYECKUX
3alad ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U
MPUPOIHOI cpene

CpopMUpPOBAaHHOCTP YMEHHUW KPUTHYECKU AaHAIM3UPOBATh XHUMHUUYECKYIO
nH(pOpMaIIHIO, TOJNYYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOM

KOMMYHUKAIUHU, c€Th HTEpHET U ipyrue)

CdopMupoBaHHOCTH YMEHHI coOmro1aTh MpaBHIIa AKOJIOTHYECKH
11e1ecoo0pa3HOro MOBEAEHUST B OBITY W TPYIOBOM NEATEIHHOCTH B LENSIX

COXpaHEHUs CBOETO 3710POBBS U OKPYKAIOIIEHW PUPOTHON CPEJIbI

Oco3HaBaTh ONACHOCTh BO3JCHCTBUSA Ha JKUBBIE OpPraHU3MBI OIPEAECIEHHBIX
BellecTB, MoHuMas cmbica nokaszatens [1JIK, moscHATs Ha mpuMepax Crocoobl
YMEHBUICHUS U IPENOTBPALLEHU HMX BPEIHOIO BO3JECUCTBUSA HAa OpPraHU3M

YCJI0BCKa

ChopMUpOBaHHOCTh YMEHUH MPOBOAUTH BBIYUCICHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MACCOBas JI0JIsl BELIECTBA B PaCTBOPE», 00BEMHBIX OTHOILEHHUH ra30B
IpH XUMHUYECKMX pEaKIUsiX, Macchl BellecTBa WM 00bEMa Tra3oB IO
U3BECTHOMY KOJMYECTBY BEIIEeCTBAa, Macce WIM OO0BEMY OJIHOTO U3
y4YacTBYIOIIMX B PEAKLUHU BEILECTB, TEIUIOBOro 3¢ (eKTa peakluud Ha OCHOBE

3aKOHOB COXpPaHCHHA MACChI BCIICCTB, MIPCBPAILICHUA U COXPAaHCHUA SHCPIrUn




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHNHN

11

1.2

[IpenMer opranumyeckoid XWMHUHU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAUCHUE B
MOJIyYEHUH HOBBIX BELIECTB M MaTepuajoB. Teopusi CTPOCHUS OPraHHMUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

CtpykrypHble (QOpMyabl OpPraHMYECKHUX BEMIeCTB. [ oMmonorusi, H30Mepus.
XUMH4ecKast CBA3b B OpraHU4YC€CKUX COCANMHCHUAX — OAWMHAPHBIC U KPATHBIC CBA3H.

[IpencraBnenue o kIaccu(puKauy OPraHMYECKUX BEIIECTB

1.3

Homenkiiarypa opraHm4eckux COCIMHEHHM (CHCTeMaThuecKasi) W TpUBUAJIbHBIE

Ha3BaHUS Ba)KHEHUIITHNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHN4YCCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psl. MeTaH M 3TaH — IpocTenInne
NPEJCTaBUTENIM QJKAHOB: (U3UYECKHEe M XUMHUYECKHE CBOMCTBAa (peakuuu
3aMeIlIeHUs ¥ TOPEHNUs), HaX0XKJICHUE B IPUPOJE, MOIydYeHHE U IPUMEHEHNE

AJKEHBI: COCTaB W CTPOECHHUE, TOMOJIOTMYECKHM psA. OTWIEH U IPONHIEH —
MPOCTEHIINE NPEICTAaBUTENIN AaJIKeHOB: (U3MYECKHEe M XUMHYECKHE CBOICTBa
(peakuuy TUAPUPOBAHUS, TAJIOI€HUPOBAHMS, TUApPATALlUU, OKHUCJIEHUA W

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: OyrammeH-1,3 wu MermnOyramuen-1,3: cTpoeHHe, BaKHEHIIHE
XMMUYECKHe CBOMCTBa (peakuust mnoiaumepuszaunuu). IlomydeHne cuUHTETHYECKOTO

KayuyKa U PEe3HHbI

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOIMYECKHH psia. ALETHiIeH —
MPOCTEHIINIA  TPENCTaBUTENIb AJIKHMHOB: COCTaB, CTpOeHHe, (U3HUECKUe U
XUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHHUSA, TaJOT€HUPOBAHUS, TUApaTaIiH,

TOpCHI/IH), MOJIY4YCHHUEC U ITPUMCHCHUC

2.5

Apensbl. bensoi: cocra, cTpoeHue, GU3NIECKHE U XUMUYECKHE CBOMCTBA (peaKinu
raJIOTeHUPOBAHUSI U HUTPOBAHHUS), MOJYyYEHHE M TpUMEHEHue. Toiyos: cOcCTas,
CTpoeHHe, (U3NYECKHE U XHUMHUYECKHE CBOMCTBa (peaKIMH TalOTeHUPOBAHUS H
HUTPOBaHUs), TMOJY4YeHHE U TpHUMeHeHHe. TOKCHYHOCTh apeHoB. | eHeTHueckas

CBA3b MCXKIAY YIJIICBOAOPOJaMH, ITPUHAJICIKAIIMMHA K Pa3JIMYHBIM KJIaCCaM

2.6

[IpuponHbie HCTOYHUKH YTIEeBOAOPOAOB. [IpuponHbIii Ta3 U MONMyTHBIE HE(DTIHBIC




3.1

3.2

3.3

ra3el. Hedte u e€ mpoucxoxaenune. CrocoOwl mepepaboTku He(TH: TEperoHka,
KPEKMHT (TEPMHUYCCKUIN, KAaTAIUTHUCCKHi), MUpoiu3. I[IpoayKTel mepepaboTKu
HedTH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH ¥ B ObiTy. KaMeHHBIH yroib u

IIPOJYKTHI €T0 epepadoTKu
Kucnopozaconepxaiiye opraHn4ecKue COeAMHEHUs

[IpenenpHble OJHOATOMHBIC CIUPTHI. METaHON M TAHOI: CTpOEHUE, (hu3nIecKue u
XMMHUYECKHUE CBOMCTBA (PEAKIMM C aKTUBHBIMH METAJUIAMM, FaJOr€HOBOAOPOJaMH,
ropeHue), npuMeHeHue. BojopoaHble CBA3M MEXIy MOJIEKYJIaMH CIHMPTOB.
JlelicTBre MeTaHOJIa M JTaHOJA HAa OPraHW3M 4eJ0BeKa. MHOroaTOMHBIE CIUPTHI.
OTWIECHTINKONb W TIHUIEPHH: CTPOCHHE, (PU3MUYECKHMEe W XWMHUYECKHE CBOICTBA
(B3auMozielicTBUE €O ILEJIOYHBIMU METa/llaMH, KauyeCTBEHHas peaklus Ha
MHOIOAaTOMHBIE cnupThl). JleiictBue Ha opraHusm uyenoBeka. llpumeHeHue
IINLEPUHA U ATHIIEHTIIUKOJIS

®deHoul: CTpOEHHE MOJIEKYJbl, (U3NYECKHE U XMMUYECKHE CBOMCTBAa. TOKCUYHOCTh
¢denona. [Ipumenenne geHona

Anbnernapl U keToHsl. DopManbierus, aueTalbJerua: CTpoeHUe, (pU3NUecKue u
XUMHUYECKHE CBOMCTBa (pEeakUMM OKUCICHHS U BOCCTAHOBJICHUS, Kauy€CTBEHHbIE

peaxkiuun), noJy4eHue U NpuMeHEeHNe

3.4

3.5

OAHOOCHOBHBIE TMpe/eTbHble KapOOHOBBIE KHUCIOTHL. MypaBbuHasT M yKCyCHas
KHCIIOTBI: CTPOEHUE, (pU3MUecKre U XMMHYECKHE CBOMCTBA (CBOMCTBA, 00IIME IS
KJ1acca KMCIIOT, peakius 3Tepudukannm), noiaydeHue u npumenenue. CteapuHoBas
Y OJIEMHOBAsI KMCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX KMCIOT. Mblia Kak

COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE AeHCTBHE
CrnoxHble 3QUpBl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
a¢upoB. XKupsl. T'maponus xupos. Ilpumenenue sxupoB. buonoruueckas poib

KUPOB

3.6

4.1

VYrneBoabl: cocTaB, KiIacCHU(pUKalUs YIIEBOAOB (MOHO-, TU- U IOJHCAXAPUJIBI).
I'moko3za — mnpocTediuii MoOHOcaxapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIb,
¢du3nuecKkne U XMMHUYECKUE CBOWCTBA (B3ammopeicTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHUa4YHbIM pacTBOpoM okcujia cepedbpa(l), BocctanoBieHe, OpoKEeHHE
IJIIOKO3bI), HaXxOXKJIE€HUWE B MpHUpoOJe, NpHUMEHEHue, Ouonoruyeckas poJb.
®otocunte3. dpykro3a Kak H3oMep TOKO3bl. Kpaxman u 1memtono3a Kak
npupojHble monuMmepsl. CTpoeHHe Kpaxmana M LeJUIono3bl. Dusnueckue u

XUMHUYECKHE CBOICTBa Kpaxmaina (TUIpOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)
A3oTconepikaliie OpraHu4eckie CoeIMHEeHNs

AMUHOKHUCIIOTEl Kak aM@OTepHble OpraHuyeckue coefAuHeHus. Dusznyeckue Hu

XUMHUYECKHE CBOMCTBAa aMHHOKHCIOT (Ha NpuMepe riuiuHa). buonoruueckoe




3Ha4YCHUE aMUHOKUCIOT. IlenTumel

4.2

benku kak npupogHble BBICOKOMOJIEKYJISIpHBIE coeauHenus. [lepBuunas, BTopu4Has
U TpeTWYHas CTPYKTypa OenkoB. XUMHYECKHE CBOICTBa OEJIKOB: THUIPOIIU3,

ACHaTypalusi, KAaHECTBECHHBIC pCaKI1 HA OenKu

5.1

BBICOKOMOJ'ICKYJ'ISIpHBIe COCAUMHCHUS

OCHOBHBIE TIOHATHS XHUMUH BBICOKOMOIJICKYJIAPHBIX COGﬂHHCHHﬁI MOHOMED,
IMOJIMMEP, CTPYKTYPHOEC 3BC€HO, CTCIICHb IIOJMMCpHU3ALUH, CPEAHAA MOJICKYIIApHAasA
macca. OCHOBHEIC MCTOABI CHUHTC3a BBICOKOMOJICKYIISAPHBIX COCIUHCHHN —

noJiMmMepur3alAa U NOJUKOHICHCAIIUA

5.2

OKClepUMEHTAJIbHBIE  METOAbl MU3Y4YEHHs] BEUIECTB U HUX IPEBpAICHUIN:
O3HaKOMJIEHHE C 00pa3liaMM MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,

Kay4yKOB. HOJ'Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

TeopeTnueckne OCHOBbI XUMHUHU

11

1.2

XuUMUYecKu areMeHT. AToM. flipo aroma, M30TONBI. DJIEKTPOHHAas 00O0JIO0YKA.
DHepreTUUecKue ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTanu, S-, P-, d-32J1E€MEHTHI.
OcobeHHOCTH pachpesieNieHus] 3JEKTPOHOB MO OpOUTalsiM B aromMax >JIE€MEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

Ilepnonnueckuil 3akoH u lleproauyeckas cucremMa XuMHU4YeCcKUx syeMeHToB [I.M.
MengeneeBa. CBs3pb NEepUOAMYECKOr0 3akoHa U llepuoanueckoil cucTeMbl
XuMuyeckux syeMeHToB JI.M. MeHaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHMMHMUYECKHX DJIEMEHTOB U
o0pa3yeMblX HMH MPOCTBIX M CIOKHBIX BEIIECTB IO TPYyNIaM U TEepHOJaM.

3HaueHMe NEPpUOANYICCKOr0 3aKOHAa B pa3BUTHU HAYKU

1.3

1.4

1.5

Crtpoenue BemecTBa. XUMHYECKash CBsI3b. Buapl XUMUUeCKOW CBSI3M (KOBAJICHTHASI
HEemnoJisipHasi M TOJsipHasi, MOHHAs, MeTajudeckas). IOHbI: KaTHOHBI U AHUOHBI.
MexanuzMbpl 00pa30BaHUsl KOBAJEHTHOM XUMHUYECKOW CBsA3M (OOMEHHBIM U
JIOHOPHO-aKIENTOpHBIH). Bogopoanas cBs3b

BanenTHOCTB. D1€KTpOOTpULIATENBHOCTD. CTENEHb OKUCIIEHUS

BemecTtBa MOJIEKYISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IIOCTOSHCTBA
COCTaBa BeIIECTBA. THNBl KPUCTAUIMYECKUX PEMETOK. 3aBUCHMOCTh CBOWMCTBA

BEIIECTB OT TUIA KPUCTAJUIMUECKON peméTku. [loHsTHE O AMCIEpCHBIX CHUCTEMAaX.

HUctunnnie n KOJUIOUAHBIC PACTBOPBLI. MaccoBas A0JI1 BEIICCTBA B paCTBOPC




1.6

Knaccudukanus Heopranmueckux coeauHeHuil. HomeHkmatypa HeopraHHYECKHX

BCIICCTB

1.7

1.8

1.9

1.10

Xumnueckas peakuusi. Kiiaccuuranuss XMMHUYECKUX Peaklnii B HEOPraHMYECKON U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHs MAaCChl BELIECTB, 3aKOH COXPAHEHUS U

MpEeBpalIeHHs] SHEPTUU IPU XUMHUECKHUX PEaKIMIX
CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OOpatumble peaknuu. XuUMHUeckoe paBHOBecue. @akTopbl, BIUSIOLIME Ha

COCTOsAIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponuTuyeckas guccounanus. CuibHble M ciadble 3aekTpoiutsl. Cpena
BOJHBIX PacTBOPOB BELICCTB: KUCIAsd, HEUTpaJbHAas, IIeJI0o4YHas. Peakuuym MOHHOrO

oOMeHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkuumn

Heopr AHNYCCKasaA XMMHUA

2.1

Hewmerannel. Ilonoxenue HemeramuioB B Ilepuoauueckoil cuctemMe XMMHUYECKUX
anementoB .M. MenneneeBa U 0COOEHHOCTH cTpoeHHUs aToMoB. Pusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha NPUMEPE KHUCIOPOAA, CEpBI,

docdopa u yriaepona)

2.2

2.3

XUMHYECKHE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yrmepomga W KpEeMHHUsS) W UX  COCOUHEHUNU  (OKCHJIOB,
KHUCTIOPOJICO/ICP)KALIUX ~ KHUCTIOT, BOJOPOAHBIX  coenuHeHwi). [lpumenenue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUIN

Meramnbl.  Ilonoxenue wertamioB B Ilepuoanueckon cuCTEME XUMHYECKHX
anementoB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UYEK
atomMoB MeTtayuioB. OO0mme ¢usndyeckue cBoiicTBa MeTtayioB. CruiaBsl METAJUIOB.

DNEKTPOXUMHUYECKHUH Pl HAIPSHKEHUH METaJIOB

2.4

2.5

3.1

XUMHUYECKUE CBOMCTBA BAXHEHIINX METAJJIOB (HATpUM, Kalauil, KaabllMi, MarHuH,
ATIOMUHHUM, [UHK, XpPOM, JKele30, MeIb) W HX coeauHeHHi. OOmmue crmocoObl

MOJIY4YCHHA MCTAJIJIOB. HpI/IMCHCHI/Ie METAJlJIOB B 6BITy 1 TCXHHUKC
I'enernueckas CBs3b HCOPTaHNUYCCKUX BCHICCTB, MPUHAMJICKAIINUX K Pa3JIMYHbBIM
Kj1acCaM

XUMHS U )KU3Hb

Ponmp xumum B oOecrnedyeHUU 3K0J10FI/ITIGCKOI>'I, BHCPFCTHHGCKOﬁ n HPIH.[CBOﬁ
6630HaCHOCTI/I, pPa3sBUTHU MCEAWLIUHBIL. Ilonstne o HAay4YHBIX MCTOJaxX ITIO3HaHUA

BEHIECCTB U XUMHUYCCKUX peaKHI/IfI

3.2

[IpencraBienuss 06 OOIMIMX HAYYHBIX MNPUHIMIIAX MPOMBILIUICHHOTO MOJIYYEHHS

BOKHEHIIMX BelecTB. YenoBeKk B MHUPE BEIIECTB M MAaTEpUANIOB: BaKHEHIIUE




3.3

CTPOUTENIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MAaTepHalibl, Kpack, CTEKIIO,
KepaMHuKa, MaTepuasibl ISl SJEKTPOHUKHU, HAHOMAaTepuasbl, OPraHUYECKUE H
MUHEpaJIbHBIEC yI00pEHUS

XuMHS W 30pOBbE UEJOBEKa: TMpaBuUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX

Impemnaparos, IIpaBuiia 0€301aCHOT0 HMCHO0JIHb30BaHUS InpemnapaTroB OBITOBOM XHMUH B

OBCEIHEBHON XU3HHU
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