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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpEeIHEro o0mero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TMPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), mnpencraieHHbix B  DeaepalbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «Xumusi» B oOpa3oBaTelbHBIX opranuszanusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHbIE O0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TONOXeHU «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
Odenepanuu Ha niepuoa a0 2025 ronma» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00YyYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
KoHnentyaibHbie TosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
CoNlepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, OJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)XUT 3aBEPIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIINX
IIEJIOCTHON CHCTEME XHUMHUYECKOrO OOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
4yeJloBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeae. PeammsyeTcss Xummueckoe oOpa30BaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHMHSA», COJEPKAHHE M TIOCTPOCHHE KOTOPOro OIPEIEIEHBl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJIbI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmiero oopasoBanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyrk poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEepUAIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOLIErT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHUE
r100anpHBIX MPOOJEM YCTOWYMBOILO Ppa3BUTHsI YEIOBEYECTBA — ChIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIUIAMH CPEIHEro OOIIero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbI YPOBEHb
U3YyYEHHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK UM i1 BbIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA, NPOJOJDKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBngomiuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmias M HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWW 0 HEOPTaHWYECKOW XMMUU (C BKIIOUYCHUEM 3HAHUW U3 OOIIeH XUMUM) U
OpraHndeckon xumuu. GopMUpPOBAaHNWE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOIoo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO Y4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEILECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpEJICTaBICHUH O CTpoeHuH BemecTB. CBeleHUs 00 H3yyaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEQUHEHHMH. B Kypce OpraHnyecKkou XUMHH IIOJNIYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS], 0 XUMHUECKOU PEAKIINH.

[Tonx HOBBIM yriOM 3peHHs B HpeaMmeTe «XuMHus» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHl MaTepuan u (AaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHuyeckas
XUMHSD» OOYyYaroIIUMCS TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
HNEPUOAMYECKOTIO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKHUX IO3MULIMM,



riy0ke TMOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o01aronIeit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaOXXHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsiercss B Kypcax 10 m 11 kimaccoB
AIIEMEHTAMHU COJACPKaHMs, WUMEIOUUMH KYJIbTYPOJOTHYECKUI © TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENILHONW W MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHMSI K MPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEeIIEeHUsS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4u. B 1enom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrUe y 0OYYaroOIMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMaHUS
¢unocopckux uped, TakUx Kak: MaTepualbHOE EJUHCTBO HEOPTraHMYECKOro U
OpraHUYECKOTO0 MUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM OKCHEPUMEHTA U
pelieHusi MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
TaK)ke MpoOJieM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUaJIOB.

B nmuane pemenus 3amad  BOCHOMTAaHUS, pPAa3BUTHA U COLMAIM3aLUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMPEICICHHUIO
COJlEp’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4e€OHBIX JEHCTBUN, HUMEOIIUX ©0a30BO€ 3HAYEHUE MJIA
pPa3IMYHBIX BHUAOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKA, aHaau3a W
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJEOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XMMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIep’KaTeIbHON XapaKTEPUCTUKHU IeNeld HU3y4YeHHs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH 4Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KylbTypbl. C
METOJMYECKOW TOYKH 3PEHHUSI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
peaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJIABHBIMHM LIETSIMU W3YYECHHs MpEaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opmMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUWA Kak BaKHEUIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUSA, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIIGHHE C HUCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX IMO3HAHUSA
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOIUMBIX [UIsI HPHOOpETEHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SIBJICHHIA,
UMEIOIINX MECTO B MPHUPO/IE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHMHUYECKOTO D3KCIEPUMEHTA, COOJIIOJEHUEM  IPaBUI
6e30macHOro OOpaIIeHus ¢ BeIEeCTBAMH.

Hapsiny ¢ atum, coaepskatenbHas XapaKTepUCTHKA IesIel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMU B CHUCTEME CpeIHEro oouiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIeH CTENEeHU OTHAETCSl  MPEANOYTEHHE
NPAKTUUECKONM KOMIIOHEHTE COJAep)KaHUA OOydYeHHs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKUMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMU HU
YMEHMSIMU aKTUBHOT'O IOJIyYEHHs 3HAHUN U MPUMEHEHUS UX B PEajbHON JKU3HU
JUISL pELICHUs] TPAKTUYECKUX 3a/1au.

B cBa3u ¢ 3TUM Tnpu M3ydeHHHM MpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aaui, KakK:

ajanrtanus o0yJarolmMxcsl K yCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
(GOpMHUPOBAHHE  HWHTEIJIEKTyaJlbHO  pa3BUTOM  JIMYHOCTU, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

(GopMupoBaHue 'y OOy4aroUMXcs KJIKOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), MMEIOUIMX YHUBEPCAJIBHOE 3HAUYECHHUE [UIsl Pa3IMYHbIX BUJOB
JESITENIbHOCTH: pelIeHusl mpo0jeM, oUcKa, aHalu3a U 00paboTku MHGpOpMAIUH,
HEOOXOIUMBIX Ui NPUOOPETEHHsI OMbITa MAESITEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B IIO3HAHMM XHMHM, a TakXKe I OLEHKH C IO3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U MIPUPOAHYIO CPELY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSMH, UCITOJIH30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHaIu3a y4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COJICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOMATUBHOTO U JIOTHYECKOTO
MBIIIICHU S, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTM B TyMaHHUCTHYECKOU
HAIPaBJICHHOCTH XUMHUH, ©€ BaXHOW POJHM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM
PaIMOHATFHOTO MPUPOIOIOIB30BAHHMS, TTOTIOJIHEHHSI SHEPTETHUECKUX PECYPCOB H
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex)HOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TTOJIYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueGHomM mnaHe cpemHero oOmero oOpa3oBaHHsI YYEOHBIM TIPEIMET
«XuMHUs», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBISETCS O0O0SA3aTEIbHBIM yUeOHBIM
IPEIMETOM.

OOmiee 4nciIo YacoB, OTBEIEHHBIX ISl M3YYCHUSI XUMHHU, Ha 0a30BOM YpOBHE
cpemHero oOmiero oopasoBaHusi, coctarisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefieno).



COJEPKXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUY€CKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHHI. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYeCcKHMX BemecTB. [omonorus, wuszoMepus. XuMHYecKas CBS3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHH (cucTeMaruueckas) W TpUBHAIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUsI BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHWE ¢ oO0pas3llaMh OpPTaHWYEeCKUX BEIIECTB W MaTepuajaMd Ha WX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKNX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUM psa. MertaH u 3TaH —
MPOCTEUINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMenieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJyYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U TPOMUIIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AllETHIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue WU
XMMHUYECKUE CBOMCTBA (PEaKIMu THIAPUPOBAHMUSI, TaJJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUE. Tonyon:
cocmae, cmpoeHue,  uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOJaMH, MNPUHAATICKALUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEePTH:
NEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaquTHdeckuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBbIN
yroJib U MPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB U UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLHUU
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PAaOOThI: MOTYYSHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Breluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIUU 0 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIICCTB WIIH MPOTYKTOB PEAKIIHH).

Kucaopoacoaep:xaiiue opranudeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTH.. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklMM C AaKTUBHBIMU MeETaJlJlaMH,
TaJIOTEHOBOJIOPOJIaMH, TOpPEHHUE), TpUMEHEHuEe. BoaopoaHbie CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHple  CHUPTHL.  ODTUJIEHTJIMKOIb M  TJMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE CO IIEJTOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumeHeHue ruiepruHa U 3THIICHTJIHKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (U3NYeCKne ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbIeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHWUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINHU ), TIOJyYCHHUE U IPUMEHEHNE.

OmHOOCHOBHBIE TpeJenbHbIe KapOOHOBBIC KHCIOTB. MypaBbpuHas U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue /Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojlyuyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJACTABUTENN BBICIIMNX KapOOHOBBIX
KHCIIOT. Mpljla Kak COJTHM BBICIIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- H
nosucaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapHl: 0COOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poiab. otocunte3. OpykTo3a Kak U30MEP TITIOKO3BI.

Kpaxman u nemrnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia u
nenono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUsi C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
poBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerngoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE MPAKTUUECKON pabOTHI: CBOMCTBA paCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MIPOYKTOB PEAKIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HUX MpEeBpaIleHUi:
HAOJI0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATypalus OEIKOB MpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKY/ISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHAEHCALUS.

DKCHepUMEHTANbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpalleHUil:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHS: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(UKaIus, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEITMPOBAHHUE.

dusuka: Mmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpadusi: MuUHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKU d7eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. IINEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanyueckor CUCTEMBI
xuMuueckux anemMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB MO TpyMmaM U MEpPHOJIaM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAsT U TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYISpPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. [ eHeTnyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANMX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss — XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHMS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHYEeCcKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHasl, IET0YHASI.

OKUCIUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux snementoB [l. U.
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PENIETOK, HAOIOICHUE |
OMHCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3lioKeHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPEIEICHUE CPEALl PACTBOPOB BEUIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOrO OOMeHa),
MIPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUWil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranunyeckasi Xumus

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoamdeckoit  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (raJOreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHS) U HMX  COEAUHEHUM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUMN.



Meramnel. [lonoxenne meramnos B Ilepmoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mue gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEUINMX METAUIOB (HATPHWM, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OOmue cnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
U3y4YeHUe KOJUIEKIMU «MeTamuibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3ajad, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIINH, €CIIH OHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX HPOMBIILIEHHOTO
MOJTYYEHHUSI BXKHEUILINX BEILIECTB.

UenoBek B MHpE BEMIECTB M MATEPHUATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaiibl IJsl 3JIEKTPOHUKW, HaHOMAaTEepHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XUMHST W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO KCIIOIB30BAHUS MPEMAPATOB OBITOBON XUMUU
B IIOBCETHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

Peanuzanmss  MeXNpeaMETHBIX  CBSI3eM MNpM  HM3y4eHUHW  OOmed U
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyHIECTBIISIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



duzuka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpABI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
IMPOMBIIIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJiOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHus BHIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pE3yJdbTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATHBIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUsI 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX UM MO3HABATENIbHBIX 3a]a4, BBITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHATIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  JKCHEPUMEHTANbHBIX  IOHCKOB,
MIOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHKOB;

MHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHUHU U TOCIEIYIOUIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M MOCTYIKH CBOMX TOBApHUIIEH C
NO3ULIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TmpaBuil 0e30MacHOro OOpallleHus C BEIECTBaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH,

NOHMMAaHUA UEHHOCTH TPaBHJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECTBUNA U HEMPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASM TPyAa U pe3ybTaTaM TPYyAOBOW AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBanusi, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSIHUS
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CpEABL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUHU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO IPUPOJONOJIb30BAHMS;

AKTUBHOTO HENOPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
NPAaKTUKE, CIOCOOHOCTM M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XWMUU KaK HayKd, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IE€JIOCTHOTO
npeacTaBieHusl 00 OKpyKaroleM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
UMBWIM3ALMU: B €€ TIyMaHHCTHYECKONM HANPABICHHOCTH W BAaXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAILHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPyAa U OKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCSI MJaHHBIX C LENbI0 MOJy4YeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIINAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIUPUKYy METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHbIE, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIEHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYatoIuXCs;
CIIOCOOHOCTH oOyJaromuxcs MCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIIbHOU MTPAKTHUKE.

MeranpeaMeTHble PEe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U aAKTyaJIH3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpENEATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
MIPUMEHSTh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUM.

2) 60a30BbIe HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJAO0M
mporiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OopMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIIECIOBAHNUSA,
COCTaBJISATH 0OOCHOBaHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATEeTLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHaMM3upOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMyIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW JIS BBHIMIOJHEHUS Y4YEOHBIX 3aaad
OIPEENEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpPMY  MpPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
XMMHMUYECKON HMH(pOpMaALUeil: NPUMEHATh MEXIpeAMETHbIE ((pu3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a0OpEBUATYpbI, HOMEHKIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajnora u/uiu
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYIIaTh C TPE3CHTAlMENl pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHAa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJTHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOIY4YEHMsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, POJIM XUMHM B TIO3HAHUM SBJICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JIHMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMUMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralmIIe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas ¢opMmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKelleT, (PyHKUMOHAIbHAs TIpyMNIa,
paaMKal, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOIH, YIJI€BOJOPO/IbI,
KHACIIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMED, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE NOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJIEHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN BA)XKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MHPH
OMNMCAaHUU COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHUN;

c(OpPMUPOBAHHOCTh YMEHMM HCIHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XMMHUYECKUX pEakLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKUX BELIECTB ISl WJUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEAEeIEHHOMY
KJaccy/Tpynmne CoequHEHuH (YIrJIeBOIOpOJbl, KHUCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnuecko HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TpPHBUAIbHBIC
HAa3BaHUS OTAEJBHBIX OPraHMYECKHUX BELIECTB (STWIJIEH, MPOIWJIEH, AalETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPUH, (EeHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIF0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEISATh BHJbl XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHbBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bBytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, arleTHJICH,
oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKHX pPEaAKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Thb, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOTYKTOB NEepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WMJIM MPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pEIICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BElIeCTBAMH M HX
MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAoH M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOpPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBINOIHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTAThI
XUMHUYECKOTO SKCIEprMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(popMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  DKOJIOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINpPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAlIEHUsS HX BPEIHOrO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX W CIHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHUE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHUM B IIO3HAHUU SIBJICHUU
npupoasl, B  (POPMUPOBAHUU MBIUUIEHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oTol, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHM M 3aKOHBI (TEOpHUs
ANEKTPONIMTUYECKON aHucconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JEXKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PaKTOJIOrMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJB30BaHNU BOKHEHIIIMX HEOPTaHUYECKUX
BEIECTB B OBITY U IPAKTUYECKOH IESITEIbHOCTH YEJIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IIPEBPALLCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyJl BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKLUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETalEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYyTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEepHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoi cuUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «IHEPTreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MUX COECIUHEHUM
0 IIepruoIaM | rpyimmaM lleppoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY HEOpPraHU4EeCKUMU
BEILIECTBAMH C MOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3nuYHbBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OpPaTHMOCTU
peaKkiMy, yYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBUSL, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(OpPMHUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMUYECKHUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMI  pacKpblBaTh CYIIHOCTb  OKHUCIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTep CMEIICHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETro Bo3aeicTBus (npuHuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEpHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLIUNAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO IPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MAaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEMJIOBOIO 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YPHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBMiIa MOJb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYyIOBaHMEM, a TaKKe IMpaBuia OOpaleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpezesieHue CcpeAbl pPACTBOPOB  BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM peaklMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTANbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtannel») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKH
Oe3o0macHOCTH IpU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
OPEJCTaBIATh PE3YyJIbTaTbl XUMHUYECKOIO HSKCIEpPUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pPEAKIUl U (OPMYyIUPOBATH BHIBOJABI HAa OCHOBE
3THX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpEICcTBa MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS HA dKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyi.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

10 KITIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOI MPOrPaMMBbl CpeHero o01ero odpa3oBaHus

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHH

1.1

ChopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUU B T[O3HAHHU
SBIIGHUH TpUPONbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pelleHrsT TPAKTHYECKUX 3alad W OKOJOTHYeCKH OO0OOCHOBAHHOTO

OTHOILIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpefie

1.2

Brnanenune cucremoil XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATraloINe MIOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIIEpOAHBIN CKEJeT,
GyHKIIMOHANBHAS ~ TpyNIa,  paadKal,  H30MEepHsi,  H30MEpHI,
TOMOJIOTUYECKUIM psll, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOJA- H
a30TcoJepKalllie COCAUHEHHs, OMOJOTMYECKH AaKTUBHBIE BEIIECTBA
(YyrmeBonpl, KUpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUs); TEOPUU W 3aKOHBI (TeopHs
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKUE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TONy4YeHUU U Oe30MacHOM
WCIONB30BAHUM BAXKHEHIIMX HEOPTraHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

ChopMupOBaHHOCTh YMEHHMU BBISABISATH XapaKTEpPHBIC TMPU3HAKU
NOHATUM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  HCIIONb30BATh
COOTBETCTBYIOIIME TOHATHSA IIPM ONHMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUHEHUIN

1.4

c(OpPMUPOBAHHOCTh YMEHHMH HCIIOIB30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUISL COCTaBIIGHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHor) (opMya OpraHMYECKUX BEIIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKIIM, U3rOTAaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEILECTB I WUIFOCTPALMM HUX XUMHUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHaBIMBaTh  NPUHAJIEKHOCTD
HU3YUCHHBIX OPTaHUYCCKUX BCIICCTB IIO HMX COCTABY U CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpymme) COeAMHEHWH (YIJIeBOIOPOIBI,
KHCJIOPOA W a30TCOZACpIKAIINE COCAMHEHUS, BHICOKOMOJICKYIISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTUYCCKOU

HomeHknarype (IUPAC)

1.5

CdopmupoBaHHOCTh YMEHHUS OMPEACISATh BUABI XUMUYECKOU CBSI3H B

OpPraHUYECKUX COSAMHECHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMUpOBaHHOCTH ~ yMEHHUS MPHUMEHATH: TOJOXKEHHUS  TEOPUH
CTpOeHHUs opraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXPAHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxariue Hu a30TCoJIepKalIne

OpraHn4CCKUC COCAUHCHUS. BBICOKOMOJIGKy.H}IpHBIG COCIMHCHUA

2.1

ChopMupOBaHHOCTH yMEHUH MPUBOAWUTH TPHUBHAJIBHBIC HA3BAHUS
OTIENbHBIX OPraHWYECKHUX BEUIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STUJICHIVIMKOJb, TIUIEPUH, (eHod, (opManblIerny, aueTaabAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBas KHUCIIOTAa,
CTeapMHOBasl KHCJIOTa, TJIIOKO3a, (PPyKTO3a, Kpaxmai, IeJUTJI03a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bH3I/I‘IeCKI/Ie U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHIICH,
MPOMWICH, areTuieH, Oyraawen-1,3, merunOyramuen-1,3, OeH301,
METaHOJ, ITAHOJ, TUJICHTINKOIb, TJIMIEPUH, (EHON, aleTaabIeTu],
MypaBbUHAs U YKCyCHas KHCIIOTBI, IJIIOKO3a, Kpaxmal, LEJLII0JIO3a,

AMUHOYKCYCHAs KHCIIOTA)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIYy  TUIUYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu

XUMUS U KU3Hb. PacuéTel

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUH 00 OCHOBHBIX

MCTOOax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX SsBICHUN (HaONIoJeHUE, W3MEpEHUeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CHUCTEMHbBIE
XUMUYECKHE 3HAHWUS I NPUHATHUS pENIeHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallUusiAX, CBA3AaHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

3.2

ChopMupOBaHHOCTh YMEHHU COONIONATh TpaBHJA IIOJB30BAHUS
XUMUYECKOH TIOCYI0M M J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuia oOpalieHHs ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJTHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTH YMEHUI TUTAHUPOBATH W BBIMOIHITh XUMHYECKHIMA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHHYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYeHHE STUIICHA U M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB Ipnu HarpeBaHuu,
HIBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30IacHOCTH TP  OOpaIlleHWHd C BEIIECTBAMH U JIADOpaTOPHBIM
000pyIOBaHUEM; MIPEJICTABIISATh pe3yabTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucu  ypaBHEHHH COOTBETCTBYIOLIUX

peakiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MIPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO

13 UCXOHBIX BEIIECTB MU MPOTYKTOB PEAKITUHN)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAJIU3UPOBATH
XUMHAYECKYI0 HMH(OpMAIHIo, MOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nuadopmaruu, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA IKOJIOTHYECKH
11e71eco00pa3HOro TMOBENEHUS B OBITY M TPYIOBOW AESITETHHOCTH B
LEJIAX COXPaHEHHUsI CBOETO 3J0pPOBbS M OKPYXKAIOLIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEHIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYCTUMON  KOHIICHTpAIMH), TMOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHs] M TNPEAOTBpAIllEHUs HUX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHusM 4<€JIOBCKa

11 KJTACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHus




pe3yJabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Brmagenne cuctemMoil XMMUYECKMX 3HAaHWW, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATalONIMe  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAst 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAII aTOMOB,
WOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYEcKas pemeérka, TUIBl XUMHYECKUX peaklui
(OKHCIUTENBHO-BOCCTAHOBUTENBHbBIE, 3K30- U 3HIOTEPMUYECKHUE,
peakuuy MOHHOTrO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMsS, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMUYECKON pEakKlUH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsSl SIEKTPOJUTHYECKOM nucconuanuu, Ilepuoanueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYyYeHMH U O€30lacCHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY W MNPAKTUYECKOW AEATENbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUH BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YyYCHHBIX IIOHATHM, IPHUMEHATH COOTBETCTBYIOLIUE
MOHATHS 1P ONUCAHWM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M UX IPEBpALICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MIOHATUAMU 51 IIPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMU HAy4YHOTO TIIO3HAHUSI BEIIECTB U
XUMHUYECKUX sBJIEHUN (HaOmIoqeHHe, W3MEpEeHHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHUN ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHMUYECKUX JIIEMEHTOB B COEIUHEHUSIX Pa3JIMYHOIO
cocTaBa, BHJl XHMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJlJIN4ecKasi, BOAOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAILTTHYECKON
pPEeIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJIsIpHasi, MOHHas,

MeTaJuTh4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUUYECKUX COCAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCU(HUIMPOBATH  XMMHUYECKHE
peaKuuu Mo pas3InYHbIM MPU3HAKAM (YHMCIy M COCTaBY PEarupyroLux

BEIIECTB, TEIUIOBOMY J(deKTy peakiuu, HU3MEHEHUIO CTeneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, yY4acCTuro

KaTallnu3aTopa)

1.7

ChopMUpOBaHHOCTH ~YMEHHMH  COCTaBISATh YPaBHEHUS  PEAKIMA
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pPEaKLUH
MOHHOTO0 OOMEHA, YUUTBIBAsl YCJIOBUS, IPH KOTOPBIX ITH PEaKLUH HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPTraHWYECKUX  BEILECTB,
pacno3HaBaTh OMBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX

pacTBOpax HEOPTaHUYECKHUX BEIECTB

1.9

CdopmupoBaHHOCTh YMEHHI PaCKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX peakiui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHA

1.10

ChopmupoBaHHOCTh yMEHUNH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHAYECKON peakiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUH  OOBICHATH  XapakTep CMEHICHUS
XUMHYCCKOI'O0 paBHOBCCHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle larense)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

CchopMupoBaHHOCTH yMEHHUH packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena Hu JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  MPOTHOCTHYECKYIO

byHKIIII

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPU30BaTh FJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepuoaunueckoit
cucTeMbl xuMuueckux diemeHToB J[.M. MeHnneneeBa, HCHONIb3Ys
MOHATUSA «S-, p-, d-dTEKTPOHHBIE OpPOUTATN», <«OHEPIETHUYCCKUE
YPOBHHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojamM u rpymnmnam

[Tepuoanueckoit cucremsl xumMuieckux 3aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTE yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIACCOB,
MOJTBEPXK/IAaTh  CYINIECTBOBAHMEC  TECHETHUECKOW  CBSI3U  MEXIY
HEOPTraHWYECKUMU  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopMupOBaHHOCTH ~ YMEHMH  YCTAQHABIMBAaTh  MPUHAIEKHOCTD

HEOPraHUYECKHX BEHIECTB MO MX COCTaBY K OMNpPEACIIEHHOMY KJlaccy




(rpymnme) coenMHEHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[Ibl, OCHOBAHUS, KUCJIOTHI, aM(pOTEpHBIEC TUPOKCHUIbI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYIO CHMBOJUKY
JUIS  COCTaBlieHUsT (OpMyN BEIIECTB W YpPaBHEHUH XUMHUYECKHX
peaknuii, cuctematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUSA OTJACIBHBIX HEOPraHMYECKUX BeEMmEeCTB (yrapHbli ras,
YIJIEKACIIBIA Ta3, aMMHWaK, raméHas H3BECTb, Herami€Has HW3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IATh  CYINIECTBOBAHME  TECHETHUECKOW  CBSI3U  MEXIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdopmupoBaHHOCT YMEHHI TJIAHUPOBATH U BBITIONHATH XUMUYECKUHT
IKCIIEPUMEHT (Pa3NIOKEHUE NEpPOKCHAA BOJAOpPOJA B IPHUCYTCTBUU
KaTaln3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELICCTB C ITOMOLIBIO
YHUBEPCAIFHOTO HHAWKATOpa, BIMSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XHMHYECKON pEakUuH, peaklud HOHHOrO OOMEHa,
KayeCTBEHHBIC PEaKLUU Ha Cynb(]ar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad [0 TeMaMm
«Metamms» U «HeMmeTamibl») B COOTBETCTBUU C MPABHIAMHU TEXHUKH
0€30macHOCTH TpH OOpAIIeHUH C BEIIECTBAMH M JIaOOPAaTOPHBIM
OGOpyZ[OBaHI/IeM; npcACTaBIATh PE3YIbTAThI XUMHNYCCKOI'O
JKCIIepUMEHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOIINX

peakuuii 1 GopMyIUpPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

CdopMHUpPOBaHHOCTE yYMEHHH coOMIONaTh MpaBHia IOJH30BAHUS
XUMHAYECKON TOCYIOH M Ja0opaTOpHBIM O0OpYyIOBaHHEM, a TaKKe
npaBujIa 0OpalieHHsl ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMAMU

110 BBIITOJTHCHHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NMPOMBIIIJICHHOTO IMOJIYYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIeHUN 00
Oo0IMX HAy4yHBIX MPUHLOMIAX M  OKOJOTHYECKHUX Mpodiiemax

XUMHYCCKOT'O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThbl

3.1

ChopMHUpOBAaHHOCTh TPEICTABICHUNH O XWMHUYECKOW COCTaBJISIONIEH

eCTeCTBeHHOHaY‘{HOﬁ KapTuUHbl MHpaA, POJIM XUMHHU B TO3HAHUHU




SBICHUN TPUPOJL,, B (HOPMHUPOBAHWHM MBIIIICHUS € KYJIBTYPHI
JTUYHOCTH, €€ (PYHKIHOHATHHOW TPaMOTHOCTH, HEOOXOIMMOW s
pelIeHus TPAKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpene

3.2

CdhopMupoBaHHOCTB YMEHUU KPUTHYECKH aHAIN3UPOBATh
XUMHUYECKYI0 HMHGOpPMAIUIO, TMOJIYyYaeMyl0 HU3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUK, ceTb VIHTEpHET U Ipyrue)
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CdopmupoBaHHOCTE yYMEHHI COONIOATh TpaBUa JKOJIOTUYECKU
11€J1eCO00pa3HOr0 MOBEAEHUS B OBITY M TPYHAOBOH JAEATENIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 30pPOBbs MU OKPYXKAIOLICH NPUPOIHOU

CpeIbI
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OCO3HaBaTb OITIACHOCTb B03,Z[€I>'ICTBI/I$I Ha KHUBBIC OpFaHI/I3MI:I
ONpeeIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, noscHsITh
Ha IpuUMepax CrocoObl YMEHBIIICHUs W TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yYMEHUU MPOBOJIUTH BBIYHMCIICHUS c
HCIIOJIb30BAHUEM IOHSTHSI «MaccoBasl JI0JIs BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLICHWM Ta30B HpPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
Teru1oBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SDHEPTUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyecKkOM XHUMHUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B
MTOJIyYEHUM HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHS OpPraHUYECKUX

coequHennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMyJIbl OpraHMYEeCKHX BemlecTB. ['oMoisorus, wu3oMepus.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCUpUKAIMA OPTraHUYECKUX BEIECTB

1.3

Homenknatypa opraHMuecKux COEAMHEHUU (CHCTeMaTH4ecKasl) U TPUBUATIHHBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

Yri1eBo10pOsI

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAll. MeTaH U 3TaH — IpocTeiIINe
NPEJCTaBUTENIM AJIKAHOB: (U3NYECKHE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMELIeHUS U TOPEHUs), HaXOXKACHHUE B IPUPO/IE, MOJTyYEHHE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKHH pAA. OTWIEH U TPONWIEH —
MpOCTEHIINE MPEICTaBUTENIN AJIKEHOB: (pU3MUecKkrue M XHMMHUYECKHE CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApPaATAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIY4YCHUC U TPUMCHCHUC
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Anxanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cMHTETMUECKOTO

KaydyKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALETHIICH —
INPOCTEHIIMHA TpEeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (QU3NYECKHE U
XMMHAYECKHE CBOMCTBA (peaKkIMy TUIPUPOBAHMS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpPEHMS), IOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHue, (QU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUsA), IOJyYEHUE U IpUMEHEHHE. Toyour:
COCTaB, CTpOCHHE, (u3NUeCKHe W XHMHYECKHE CBOWCTBA  (peakiuu
TaJIOTCHUPOBAaHUSI ¥ HUTPOBAHHS), TOIYYCHHUE M TpHUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHermyeckas CBSA3b MEXAY YIVIEBOJOPOJAMH, IPUHAIJICKALUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIe HCTOYHUKH YTIIeBO10poA0B. [IpupoaHbIil ra3 u nonyTHbe HEPTIHbIE




ra3sl. Heg1p u e€ mpoucxoxaenue. CrnocoObl nmepepaboTku HEPTH: MEepEeroHKa,
KPEKUHT (TepMHUECKUH, KaTanuTtudeckuit), nuponus. [IpomaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroiap u

MPOJIYKTHI €T0 TepepadoTKU

Kucnopoaconepxaiiyue opraHnyecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHON U 3TAHON: CTpOeHUE, HU3NYECKUE
U XUMHUYECKHE  CBOWCTBa  (peakIMu C  aQKTUBHBIMH  METaJUIaMU,
raJIoreHOBOJIOPOJIaMHU, TOpPEHUE), MpUMEHEHHE. BoJOpoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa W ATaHOJIAa HA OPraHU3M YeJIOBEKa.
MHoroatroMHble CIUPTHI. ITUICHIJIUKOIb U TIULEPUH: CTPOCHUE, PU3NUYECKHE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMU  METaJUIAMU,
KaueCTBEHHasl peakiusi Ha MHOIOATOMHBIE CHHPTHI). JleiicTBUEe Ha oOpranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPHUHA U STUJICHIJIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYNBI, (U3WYECKMEe U XUMHUYECKHE CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeToOHbI. DopMaIbIeTH I, alleTalbACTU/l; CTPOCHHE, (PU3UIECKUE U
XUMUYECKHE CBOWCTBA (pPEaKIMKM OKHMCICHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U NpUMEHEHUE

3.4

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3HMUECKUE U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00OMIHMe s
Kjlacca KHCJIOT, peakius dSTepuduKanuu), TOJIyYeHHEe | TNPUMEHEHHE.
CreapuHOBas M OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHCIOT. MBIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICEC HeﬁCTBHe

3.5

Crnoxuble 3¢uUpbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOMKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonorunyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(HUKaIus YrieBoJAOB (MOHO-, AW- U TOJIHCAXaPUIIBI).
I'moko3a — mpocTedmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
(bu3vecKre 1 XUMUYECKHE CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuom meau(ll),
OKHCJICHWE aMMHA4YHBIM pPacTBOpoM okcuaa cepedpa(l), BoccTraHoBIcHUE,
OpOXKEHHE TIIIOKO3bl), HAXOXJECHUE B MPHPOJE, NMPUMEHEHUE, Ouosornueckas
poab. @otocuHTe3. PpyKTO3a KaK M30Mep INIIOKO3bl. Kpaxman u nesmironos3a Kak
npupoaHble mnoiaumepbl. CTpoeHHe KpaxMmana M Leuiono3bl. dusznueckue u

XUMHUYECKHE CBOICTBA KpaxMaina (TUIpOJIn3, KaYeCTBEHHAs PeaKIus C UOJIO0M)

A30TCoIepKaIiie OpraHuIecKiue COeTMHCHHUS

4.1

AMUHOKHUCIIOTHL Kak amQoTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak mIpUPOAHBIE BBICOKOMOJEKYJSApHBIE coenuHeHudA. IlepBuuHasd,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIU3, ACHATYpallvsl, KAYeCTBCHHbBIE PEaKIINK Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS

5.1

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —

noJmmMepursanuAa U NOJIMKOHICHCA A

5.2

OKClepUMEHTAIbHbIE METOJbl M3y4YEHHUS BELIECTB U UX I[pEeBpaLICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOJAHBIX H UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [loirydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo aroma, M30TOIBL. DJIEKTPOHHAsE 000JI0YKa.
DHepreTuveckre YpoBHHU, OITYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpe/ieIeHus] AEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJO0B. DIEKTPOHHASA KOH(UTYpalHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMu4eckux saeMenToB 1. M.
MenpeneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ilepuoguyeckoil CHCTEMBI
xuMmuyeckux aeMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX WMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM W TEpUOIaM.

3HauecHUE NepruoaANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XHUMHUYECKOW  CBS3H
(koBajieHTHAs HEMOJISIpHAsE M TMOJspHAsi, HWOHHAs, MeTajmudeckas). VoHbI:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN ). BomopoaHas cBs3b

1.4

BaneHnTHOCTb. DNeKTpOoOTpHUIIATEILHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. IloHsATHe O AucCnepcHsIX

cucremax. VMCTUHHEBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0Js BC€IICCTBA B




pacTtBope

1.6

Knaccudukanus HeopraHndeckux coennHeHnii. HoMeHknaTypa HeopraHn4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanmss — XMMHYECKMX — peakuuil B
HEOpPraHMYECKON U OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs MaccChl BEILECTB,

3aKOH COXPaHEeHMsI U MPEBPALCHHS SHEPTUU IPU XUMHUECKHUX PEaKIMIX

1.8

CKOpOoCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOpatuMble peakuuu. XuMu4yeckoe paBHoBecue. DakTophl, BIMSIOMIUME HA

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTrueckas aucconuars. CuiabHbIE W ciiadbie nekTposuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIas, HEUTpalIbHAs, IIeJI0ouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcaknuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMeramuioB B llepuoanyeckoi cucreMe XUMUYECKUX
anemenToB J[.M. MenzaeneeBa U OCOOCHHOCTH CTpoeHHS aToMOB. Duzndeckue

CBOICTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MMPUMEPE KUCIOPOaa, CEPHI,

dbocdopa u yriepona)

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepomsa W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). IlpuMeHenue

Ba)XXKHEUIIINX HEMETAIJIOB U UX COSOUHEHUN
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Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckod cucreMe XUMUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTayioB. CIilaBbl METAJIIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaIIOB
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XWMHYECKHUE CBONCTBA BAXHEHIIMX METAJIOB (HATPUM, KaluWil, KaJabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XPOM, JKele30, MeIb) U HX coequHeHwil. OOmue

CIIOCOOBI MOJIY4YCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKANIUX K PA3JINIHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 00eCreYeHHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW H THIIEBOM
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX MeTOoAaX MO3HAHHS

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA
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[IpencraBienust 06 OOIMIMX HAYYHBIX NMPUHIUNAX MPOMBIIUICHHOTO MOJYYEHHS




BOXHEHIIMX BelIeCTB. UenoBEK B MHUpE BELIECTB U MATEPHAIOB: BAaXKHEUIIHNE
CTPOUTENBHBIE MaTepUalibl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHWKH, HAHOMATEpHANIbl, OPTaHUYECKHE U

MUHEpaJIbHbIC YI00pEeHUs

3.3

XuMusi W 300pOBbE UEJIOBEKAa: MpaBUja HCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHUS MTPEnapaToB ObITOBOI XUMUHN

B [IOBCEHEBHOM KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus. 10 knace. I'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.
AxrmmmonepHoe o6miecTBo «M3marenbetBo «lIpocBemenue»
* Xumus. 11 xmacc. 'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A.

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOJIUYECKHUE MATEPUAJIBI JIJISI YUUTEJISA
[Mabpuensu O.C. Meroanueckoe nmocodue mo xumuu 10-11 xmace, M.

[Tpocsemenue, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[HOK-mos mikoina, Yun-py, POII






