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IMPUJIOKEHUE
K OCHOBHOH 00pasoBaTesbHOM Mporpamme CpenHero obuiero o6pazoBaHus

PABOYASI IPOTPAMMA
yuebHoro npeamera «Xumusi. BazoBbiii YPOBeHb»
AJist obyyarouuxes 10-11 knaccos

ExaTtepun6ypr, 2026r



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHU Ha YpPOBHE CpeAHEro o0Iero oopazoBanus papadborana
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3oBaHuMU B
Poccuiickoit ®enepaunn», TpeOOBaHU K pe3ylbTaTaM OCBOEHHMS (eaeparbHOR
o0Opa3oBaTelIbHOM MporpaMMbl cpenHero obmero obpaszosanust (POII COO),
npencTaBieHHbIX B DeepaqbHOM TOCYIapPCTBEHHOM 0O0pa30BaTEIbHOM CTaHIIApTE
COO, c yuérom Konmenuuu mnpenojaBaHusi y4yeOHOro mnpeaMera «XHUMHUS» B
oOpa3oBaTelbHBIX  opraHu3amusx Poccuiickoit  Deneparuu, peamu3yroNUx
OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMbI, U OCHOBHBIX MOJOXKeHUN «CTpareruu
pazButus BocnuTaHusi B Poccuiickoit @enepaunu Ha nepuon go 2025 roma»
(Pacniopspxenue IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOIOB K pa3paboTKe MNporpaMMbl MO XUMHUHU, K OIpENeTIeHUIO
o0mieil crpareruu 0Oy4eHHsI, BOCIIUTAHHUS M Pa3BUTHUS OOYYArOUIMXCS CPEIACTBAMU
yueOHoro npeaMera «Xumusi» st 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyainpHble TonokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpXaHMs, pe3yldbTaTOB OOy4YeHHs U TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MoJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHU3alluy, SBISETCA HEOThEMJIEMOM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CIOYKUT 3aBEpIIAIOIIMM  DTAlOM  pealu3aluu  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YypPOBHE KJIFOUEBBIX LIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XMMUYECKOro 00pa3oBaHusl. DTH IIEHHOCTH KACAIOTCS MO3HAHUS
3aKOHOB MPHUPOJIbI, POPMUPOBAHKS MUPOBO33PEHUS U OOIIECH KyIbTYphl YEJIOBEKA, a
TaKXKe IKOJIOTUIECKH 00OCHOBAaHHOT'O OTHOIIEHHSI K CBOEMY 3/10POBBIO M MPUPOAHON
cpene. Peanusyercs xumuueckoe oopazoBaHue 0OydaroOIIMXCs HAa YPOBHE CPEIHETO
oOuiero oOpa3oBaHUsl CPEACTBAMH y4e€OHOrO mpeameTa «XUMHUs», COAEp)KaHuEe U
MMOCTPOEHUE KOTOPOTO OIMPEACIICHBI B IPOrpaMMe MO0 XHUMHUHU C YIETOM CHerudUuKu
HAyKd XMMHUHU, €€ 3HAYEHUs1 B MO3HAHUU MPUPOABl U B MaTePUAIBHON KU3ZHU
o0miecTBa, a Takke C y4ETOM OOIIMX IIeNie M MPUHIIUIIOB, XapaKTEPU3YIOIIHUX
COBPEMEHHOE COCTOSIHHME CHUCTEMBI CpEIHEro oOmiero obpa3oBaHus B Poccuiickoit
ODenepanuu.

XHUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPaeT OCOOYI0 poiib B
COBPEMEHHOW NMBWJIM3AIMU, B CO3JaHUU HOBOW 0a3bl MaTepUATbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHUE PALMOHAIBLHOTO HAYYHOI'O MBIIIJICHUS, B
CO3/IaHME€ LIEJIOCTHOTO TMPEACTABICHHUS OO0 OKpYXalolleM MHUpE KaK O €IUHCTBE
IPUPOJBI U YENIOBEKa, KOTOopoe (QopMupyercs B XMMHH Ha OCHOBE MOHUMAHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUSA B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JIACTSIMU MTPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C JAPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajia
HEOTHEMJIEMON YacThbl0 MUPOBOW KYJIbTYPhl, HEOOXOJUMBIM YCJIOBHEM YCIEITHOTO
TpyJa M SKU3HU Kaxjoro ujeHa oOmiectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMWA HamlpaBjeHa Ha pEIICHUe
IOOABHBIX  MPOOJIEM  YCTOMYMBOTO Pa3BUTHA YEJIOBEYECTBA — CHIPHEBOA,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPaHbI 3[I0POBBSL.

B cootBercTBUM ¢ OOmMMMHU IENSIMU W TPUHIUIAMH CpEIHEro O0OIIero
oOpa3oBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJamuxcs, HEOOXONMMYHD UM  JUIsl  BBIPAaOOTKH  MHPOBO33PEHUYCCKUX
OPUEHTHUPOB, YCIEIIHOIO BKIIOUYEHHUS B )KU3Hb COLIMYMA, MTPOJOJIKEHUS 00pa30BaHMUs
B PA3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsiomuMu ~ TipeaMera  «XUMHUS»  SBISIOTCS  0a30BbIe  KypChI  —
«Opranndeckass xuMus» u «OOm@ss M HeEOpraHUYecKass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUM MO HEOPraHWYECKOM XMMHH (C BKJIIOYEHHEM 3HAHUM U3 OOIIeH XUMUM) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHOW CUCTEMBbl 3HAHUN TMPU H3YUYECHHUU
npeaMera O0ecrneYMBaeT BO3MOXHOCTb PACCMOTPEHHUST BCEro MHOIo0o0pasus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranuyeckas xumusi» u «OOmas u
HEOpraHuyeckass Xumus» copmupoBaHa B MporpaMMe [0 XHMHH Ha OCHOBE
CUCTEMHOr0 TOAXOJa K M3YYEHHIO Y4YeOHOro wMarepuasia U 0OOYCIOBJIEHA
HUCTOPUYECKH 0OOOCHOBAHHBIM PA3BUTHEM 3HAHUH Ha ONpPEACTIEHHBIX TEOPETHUECKUX
ypoBHsiX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA pPacCMaTpUBAIOTCS Ha
YPOBHE KJIACCUYECKON TEOPHUU CTPOCHUSI OPraHUYECKUX COCJUHEHMH, a TakXke Ha
YPOBHE CTEPEOXUMUUYECKUX U BJEKTPOHHBIX MPEJCTABICHUI O CTPOCHUU BELIECTB.
CBenenust 00 uH3y4aeMbIX B Kypce BEUIECTBAaX JAlOTCA B pPa3BUTHUM — OT
YIIEBOJAOPOJIOB 10 CJIOXHBIX OHMOJOTMYECKH AaKTHBHBIX coeAauHeHud. B kypce
OpPraHMYECKOW XMMHH TOTYJar0T pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHusi MEpBOHAYAILHBIE TMPEACTABICHUS O XUMHUYECKOW CBSI3H,
KJIacCU(DUKAITMOHHBIX TPHU3HAKaX BEIIECTB, 3aBHCHMOCTA CBOWCTB BEIIECTB OT HX
CTPOEHHUSI, O XUMHUUYECKOMN PEAKIIUH.

[lon HOBBIM yrjioM 3peHUss B mOpeaMere «XuMHUS» 0a30BOTO  YPOBHS
paccMaTpHUBaeTCsl HM3YYEHHBbIW HA YpPOBHE OCHOBHOIO 00IIEero o0pa3oBaHUs
TEOPETUYECKUNA MaTepuadl W  (PaAKTOJIOTUYECKHE CBEJACHUS O BEIIEeCTBaX U
XUMUYECKOW peakinuu. Tak, B 4yacTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMUS» OOYYaIOMIMMCSl TPENOCTABJISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUONYECKOTO 3aKOHA C OOIETEOPETUYECKHX U METOJOJIOTHYECKUX TO3HIIHNH,



riy0Xe TOHATh HUCTOPUYECKOe W3MEHeHHe (YHKIUH 3TOro 3aKkoHa — OT
o0oO01maromel 10 0ObSCHSIONMEN U TPOTrHO3UPYIOILIEH.

Enunas cucrema 3HaHMM O BAKHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, & TAKKE O XUMHYECKUX DPEAKIUAX, MX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHMs JomoaHsaeTcsa B Kypcax 10 u 11 xkimaccoB anemMeHTaMu
COZIEpXKaHUsI, UMEKIIMMHU KyJIbTYpOJIOTHUYECKUNA W IPUKIAJHOM XapakTep. OTH
3HAHMSI CIOCOOCTBYIOT TMOHMMAHMIO B3aUMOCBSI3M XHMHHM C JAPYTMMH HayKamu,
pPacKpbIBatOT €€ poJib B MO3HABATEIBHOM M NPAKTUYECKOW JEATEIHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U
NPAKTUYECKUX NPUIIOKEHUN XMUMHUH, MOMOTAalOT BBIMYCKHHKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX @poOjeMax, CBA3aHHBIX C XUMHUEN,
KPUTHUYECKH OCMBICIMBATh MHPOPMALIMIO U IIPUMEHSATH €€ /1JIs ONOJIHEHUsI 3HaHUH,
PELIEHHS] MHTEUIEKTYaJbHbIX M AKCIIEPUMEHTAIbHBIX HCCIEN0BATENbCKUX 3a7a4d. B
LIEJIOM COJEp)KAaHUE Y4YEeOHOro mnpenaMera «XUMHUsS» JaHHOTO YPOBHS H3YYEHHUS
OPHUEHTUPOBAHO Ha (HOPMHUPOBAHHE Yy OOYYAIOUIMXCS MHPOBO33PEHUECKON OCHOBBI
Ul TOHUMaHus QUIOCOPCKUX HJEH, TakuxX KakK: MaTepuanbHOE €IUHCTBO
HEOPraHU4eCKOro U OpPraHM4eCcKOro MUpa, 0O0YCJIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHUEM, IMO3HABAEMOCTb MPUPOAHBIX SIBJICHUIN MyTEM 3KCIEPUMEHTA
U pEUICHHUs TMPOTUBOPEUUN MEXJIy HOBBIMM (aKTaMHM U TEOPETUUECKUMU
PEINOChIIKAMH, OCO3HAHUE POJM XUMHUU B PELICHUU IKOJIOTMYECKUX MpodiieM, a
TaKXke NpobsieM cOepeKeHUs SHEPreTUUYECKUX PECYpCOB, ChIPbs, CO3AAHUS HOBBIX
TEXHOJIOTHI U MaTEpPUaJIOB.

B muane pemieHuss 3amad BOCHUTAHUSA, pa3BUTUS U COUMAIM3ALUU
OOy4aroUMxcs MNPUHATBIE MPOrpaMMOM MO XMMHHM MOAXOJbl K OIpPEIeICHUIO
COJICP)KaHMSI M TOCTPOCHMSI MpeaMeTa MpeaycMaTpuBalOT — (OpPMHUPOBAHUE
YHUBEPCAIbHBIX Y4€OHBIX JACHCTBUIA, UMEIOMUX 0a30BOE 3HAUCHHUE TS PA3INYHBIX
BUJOB JEATENBHOCTU: pELIEHUs NpoOjeM, IOUCKa, aHaau3a U 0o0paboTKH
UHpOpMAIMK, HEOOXOAMMBIX Uil IPUOOPETEHMs] OIbITa MPAKTUYECKOH U
HCCJIEI0BATENbCKOM JEATENbHOCTH, 3aHMMAIOLIEH BaXHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpenonaBaHMs XMMHM KAaK Ha YPOBHE OCHOBHOIO OOIIEro
00pa30BaHus, TaK U HAa YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUs, MPU OMNPEAEICHUN
COJICP)KATEIIbHOM XapaKTEPUCTUKHM LEJIE H3ydyeHUs NpeIMeTa HalpaBICHHEM
MEPBOCTENIEHHOW 3HAYUMOCTH TPAJULHUOHHO TMPU3HAETCA (POPMUPOBAHHE OCHOB
XMMHUYECKON HayKM Kak OO0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHHUSA, MPAKTUYECKON
NESTENbHOCTU YeJIOBeKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TaKOM IOAXOJ K OIPEACIICHUIO LEJIeH W3y4eHUS
peIMeTa SBJISIETCS BIIOJHE ONMPABIAHHBIM.



CormacHO JaHHOW TOYKE 3pEHHsI TJIABHBIMH LEISIMU HM3y4EHHs MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBiIsIOTCSA:

e (opMUpOBaHHE CHUCTEMBl  XMMHUYECKMX 3HAaHUHM KaK  BaKHEHIIEH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOpPOH
JeKaT KIIIYeBble MOHATUS, (PyHIaMEHTalbHbIE 3aKOHBl U TEOPHUHM XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOEHHWE W MOHHMAaHHE CYUIHOCTU AOCTYIHBIX
000011IeHU T MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE ¢ UCTOPUEN HX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHre U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB M XMMHUECKUX peakUnid, HEOOXOIUMBIX ISl TPUOOPETEHUSI YMEHHIMA
OPUEHTUPOBATHCSI B MUPE BEILIECTB U XUMHUECKUX SIBJICHUHN, UMEIOLIUX MECTO
B IIPUPOJIE, B MPAKTUUECKOW U MOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CHOCOOOB AESITEIHHOCTH, CBSI3aHHBIX C HAOIIOJECHUEM U
OOBSICHEHHEM  XUMHYECKOTO  DKCIIEPUMEHTa,  COOJIIOJICHHEM  IpaBUIl
0e3o0macHOro oopalieHust ¢ BeeCTBaMH.

Hapsiny ¢ atum, copepkatenbHas XapakTEepUCTHUKA LeJIed U 3a/ay U3ydeHUs
npeaMeTa B porpaMMme 1o XMMUK YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMU B CUCTEME CpelHero obuiero obpazoBanus. CerogHs B
IpPEeNolaBaHui XUMHH B OOJIbILIEH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE  COAEpKaHus  OOy4YeHHUs, OpPUEHTUPOBAHHOM HAa  MOATOTOBKY
BBIMTYCKHUKA 0O0IIe00pa3oBaTeIbHOM OpraHu3aliuy, BIAJICIONIET0 HE HAO0OpOM
3HaHWM, a (QYHKIMOHAJIBLHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHUSIMH
AKTUBHOTO TOJYYCHUS 3HAHWA W MPUMEHEHHS WX B PEATbHOUN KU3HU ISl PEIICHUS
IPaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpH U3yYEHUU MpeaMeTa « XUMUsD» JOMUHHUPYIOIee 3HaUCHUE
MPUOOPETAIOT TaKKe LT U 3a/1a4H, KakK:

ajantanus oOy4yarolUXCs K YCJIOBUSIM JIMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHUE  UHTEUIEKTYaJdbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY HPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KM3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMHM M X
MPUMEHEHUEM;

¢dopmupoBaHue y  OOydalOIIMXCS  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMEIOIINX YHHMBEPCAIbHOE 3HAU€HUE JJs pPA3IMYHBIX BHJIOB
NEeSATENbHOCTU: PElIeHUs MpoOJieM, MOKCKA, aHalin3a U 00pabOTKH HH(OpMauH,
HEOOXOAUMBIX JJIsl MPUOOPETEHUS OIbITA ACSITENILHOCTH, KOTOPAasi 3aHUMAaET BaXKHOE
MECTO B TO3HAHUU XUMHH, a TaKXKe HJl OLUEHKH C TMO3MUIMH 3KOJOTMYECKON
0€3011acCHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUYECKHUX MPOLECCOB Ha OPraHU3M
YEJIOBEKA U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPUYECKHX
CIOCOOHOCTEW 00YyYarOIMXCs: CHOCOOHOCTH CaMOCTOSITEIbHO MPUOOpPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTAMHM, HCIIOJIb30BATh
COBpeMEeHHbIE MH()OPMAIIMOHHBIE TEXHOJOTHH JUIA TOWCKA M aHamW3a y4eOHOW U
Hay4YHO-TIOMYJIAPHON HH(POPMALIMK XUMHUYECKOTO COACPKAHMUS;

dbopMupoBaHue W pa3BUTHE Yy OOYUYAIOUIUXCS aCCOIMATHBHOTO M JIOTHUECKOTO
MBIIUICHUS, HAOII0AaTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpPhIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM M TMPOBEICHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUWE y  oOydarommxcs  yOeKIEHHOCTM B  T'yMaHUCTHYECKOMH
HaMpaBICHHOCTH XUMUHM, €€ Ba)XXHOH pOJM B pPEIICHUU TIJI0OATBHBIX MpoOIeM
palMOHAIIBHOTO IPUPOJOINOJIb30BaHUS, IOMOJHEHUS! IHEPreTUYECKUX PECYPCOB U
COXpaHEHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OepesKHOro
OTHOILEHUS K NPUPOJE M CBOEMY 3I0pPOBbIO, a TakKe NPUOOPETEHHUs OIbITa
WCIIONIb30BAaHUS TONYYCHHBIX 3HAHUW M TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XMMUUYECKUMHU SIBJICHUSMHU.

B yuebHoM miaHe cpeaHero ooOmiero oOpa3oBaHUS YYSOHBIH TIpEeIMET
«XHUMHS», U3ydaeMbli Ha 0a30BOM YpOBHE, SBISETCA 00S3aTENbHBIM Yy4E€OHBIM
IPEIMETOM.

OO011ee 4ynciIo 4acoB, OTBEAEHHBIX ISl U3YYEHHUS XUMUHU, HA Oa30BOM YPOBHE
cpenHero ooiero oopazoBanus, cocraisieT 68 dyacos: B 10 kimacce — 34 vaca (1 gac
B Hememo), B 11 wmacce — 34 wyaca (1 wac B  Hejdemwo).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTndyeckue 0OCHOBBI OPraHUYeCKON XUMHH

[Ipeamer opraHuyeckol XUMUU: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAYCHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOCHUS OPraHMYECKUX
coenunenuii A. M. Bytnepona, e€ ocHOBHBIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHWYEeCKUX BelecTB. ['oMonorus, wu3oMepusi. XHUMHUYECKas CBSA3b B
OpraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kjaccuukalmu opraHUYecKuX BemiecTB. HoMeHkmaTypa
OpraHMYECKUX COEJAMHEHUW (CUCTeMaThyecKas) U TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTENIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCNEPUMEHTAIbHBIE METOJbl HM3Y4YEHMS BEIIECTB W WX MPEBpaIlCHUI:
O3HAKOMJICHHE C oOpa3llaMyd OpPraHMYEeCKHX BEHIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICTUPOBAaHHNE MOJICKYJ OpraHWYeCKHX BEIIeCTB, HAOJIOJICHHE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX OIMBITOB MO MPEBPAILCHUIO0 OPTrAaHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u 3TaH —
MPOCTECHUININE TPEICTABUTEIN aIKaHOB: (U3MYCCKHE M XHMHUYECKHE CBOMCTBA
(peakiuy 3aMelieHuss W TOpPEHHUs), HaXOXKJICHHE B NPHUPOAE, TMOJy4YCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUUECKUM psAl. DTHICH W MPOMUJICH —
MPOCTEUININE TPEICTABUTEIN QIKEHOB: (U3MYECKHUE M XUMHUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TaAJIOTEHUPOBAHUS, THUApaTallud, OKHUCJICHUS U
MOJIUMEPU3AIINUH ), TIOJTYYCHHUE U TPUMEHECHHE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUE CBOMCTBA (peakiusi mojmMmepuszanuu). [lomydeHue CUHTETHYECKOro
KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALICTHIICH
— TIPOCTEHINHUM TMPEACTABUTENb AJIKWHOB: COCTaB, CTpOcHHE, (U3MYECKHUE U
XUMUYECKUE CBOMCTBA (pEaklUM TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpaTaIUH,
TOpEeHUsl ), MOJy4YEeHHE U TIPUMEHEHHUE.

Apenbl. beHzous: cocraB, cTpoeHHe, (DU3NUECKHUE UM XMMHUYECKHE CBOMCTBA
(peakuuy TajJloOr€HUPOBAHUSI U HUTPOBAHMS), TIOJyY€HUE U TIpUMeHeHue. Tonyon:
cocmas,  cmpoeHue,  uzuveckue U  Xumuueckue  ceolcmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOAYUeHUe U npumeHenue. TOKCUIHOCTH



apeHoB. ['eHeTmyeckas CBS3b MEXKYy YIJIEBOJOPOAAMH, NPHHAIICKAIMUMH K
Pa3IMYHBIM KJIACCaM.

[IpuponHble HWCTOYHUKH YIIIEBOAOPOAOB. lIpuponaHbBI ra3 W IOMYyTHBIE
HedTauble Ta3pl. HedTh m e€ mpoucxoxnenue. CriocoObl nmepepadOTKH HEPTH:
NEPEerOHKa, KPEKUHI (TEPMHYECKHHM, KaTaJuTH4ecKuil), mnuponus. [IpogykTsi
nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIi
yrojib U MPOJIYKTHI €ro NepepadoTKHU.

OKCHNEpPUMEHTAIBHBIE METOAbl M3yYEHHs BEUIECTB M WX IPEBPALLECHUN:
O3HaKOMJIEHHE C oOpa3llaMu IJJacTMacc, KaydyKOB U PE3UHBI, KOJUIEKIIHH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJEKYJ  YIJIEBOJOPOJOB M
raJIOr€HOINPOU3BOIHBIX, TPOBE/ICHUE MPAKTUYECKON pabOThI: MOJYyYeHHE HTHIICHA
Y U3YYEHUE €r0 CBOMCTB.

Pacuérnsle 3amaun.

Bbluucienuss mo ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJAYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamnue opranniecKue coenHeH s

[IpenenbHple ONHOATOMHBIE CHOUPTHL. MeTaHON MW ASTaHON: CTPOCHHE,
¢u3nyeckue U XUMUYECKHE CBOMCTBa (peakUMM C aKTHBHBIMU MeTajljlaMH,
raJIoreHOBOAOPO/IaMH, TOpPEHHE), NpUMEHeHHe. BoaoponHble CBSI3W MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBME METaHOoJIa M 3TaHOJIa HA OPraHU3M YeJIOBEKA.

MHoOroaToMHbl€  CHOUPTHL.  ODTWICHIJIMKOJIb W  TIULUEPUH: CTPOCHHE,

bu3nyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO IIECJIOYHBIMHU
MeTaJUlaMHi, KaueCTBEHHAsl peaklHsi Ha MHOrOaTOMHBIE CHOUPTHI). [leiicTBue Ha
Oopranu3M 4esoBeka. [ [puMeHeHne TmiepruHa u 3TUICHTJIMKOJIS.

deHoN: CTpOCHHWE MOJEKYNbl, (U3NYECKUE W XUMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpneruiel U kemouvl. DopManpiaeruj, aUETAIBAETUN:  CTPOCHHUE,
buznueckre U XUMHUYECKHE CBOMCTBA (PEakIMM OKUCICHUS M BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEaKIUN), MOJyYEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KUCJIOTBI: CTPOCHUE, (PU3NYECKHEe U XUMUUYECKHE CBOWCTBA (CBOMCTBA,
oOmrue /Ui Kjacca KUCIOT, peakius 3TepuduKaIum), moiydeHue u mpuMeHeHue.
CreapuHoBasi M OJEHMHOBAs KHUCJIOTHI KakK MPEACTABUTENIM BBICIIUX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHbie 3GuUpbl KaK MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['maposnus
cnoxHbIX 2¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. bruonornueckas
POJIb JKUPOB.



YrmeBoasl: cocTaB, KiaccupUKanMs ~ YriaeBomoB  (MOHO-, U- U
noyiucaxapuibl). I'Joko3a — MpocTedinii MOHOCaxapuJ: OCOOCHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3NYECKUE U XUMHMYECKHME CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Menu(Il), oxkucinenme ammuadHbM pactBopoM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE TJIIOKO3bl), HAXOXKJICHHE B NPUPOJIE, NPHUMEHEHHE,
ouonoruyeckas poJib. @otocunres. pyKkTo3a Kak H30MEP TIIFOKO3bI.

Kpaxman u nemirono3a Kak NpupoaHble nojuMepsl. CTpoeHHe Kpaxmana U
HEeJUTI0N03bl.  PU3HYEeCKMe W XMMHYECKHE CBOMCTBAa KpaxMmana (THApOJU3,
KauyeCTBEHHAs PEaKLUsi C HOJOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUN:
[POBEICHNE, HAOIIOJEHWE M ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: I'OPEHHE
CIHUPTOB, Kaue€CTBEHHbIE PEAKLUU OJHOATOMHBIX CIHUPTOB (OKUCIIEHUE HTaHOJA
okcusiom Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
runpokcusiom Menu(Il)), anpaern1oB (OKUCIIEHNE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom memm(Il), B3auMopeicTBHE Kpaxmaia € HOJIIOM),
IPOBE/ICHNE IPAKTUUECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3amaun.

Beluucienuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOr0O BEIIECTBA WIN MPOAYKTa PEaKLMHM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcoaepxaliye OpraHuu4eCcKUe COSUHEHUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuYecKue coeluHeHus. Puznueckue
U XMMHUYECKHE CBOWCTBA AMUHOKHUCIOT (Ha MpUMepe riauiuHa). buonoruueckoe
3HAYE€HWE aMUHOKUCIIOT. [lenTupl.

benku kak mNpupoHBIE BBHICOKOMOJEKYJSIpHBbIE coequHeHus. llepBuunas,
BTOPHUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, IEHATypalysl, KAUeCTBEHHbIE PEAKIIMN HA OEJIKHU.

OKCIEPUMEHTAIHBIE METOABbl M3Yy4EHHs BEUIECTB M HX IPEBPAILCHUI:
HAOJII0/ICHUE U OMHMCAaHUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATYypaIis OelIKOB MpH
HarpeBaHHUM, LIBETHBIE PEAKIIH OEIKOB.

BbicokomoJieKyIsIpHbIe COeIUHEHUSA

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYISIPHBIX COCIWHEHUN: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHA —
NOJIMMEPHU3alrs U ITOJTUKOHICHCALIHSL.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHsS BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE C 00pa3liaMy MPHUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIe CBA3U.



Peanmu3anus MeXIpeaMETHBIX CBS3E€U MPU U3YYEHUN OPraHUYECKOW XUMHHU B
10 xnacce OCYIIECTBISIETCS YEpEe3 HUCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAY4HBIX MOHATHHN, TaK U TMOHATHH, SBISIOMIMXCA CUCTEMHBIMHU ISl OTAEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01uMe ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIIOTE3a,
3aKOH, TEOpHUsl, aHAIM3, CHUHTE3, KiacCUudUKalus, NEePUOIUUYHOCTb, HAOIIOACHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE.

®usuka: MaTepusi, JHEpPrusi, macca, aToMm, DJIEKTPOH, MOJIEKYyJa,
SHEPreTUYECKUl ypOBEHb, BEILECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYUHBI U SAMHUIIBI UX H3MEPEHHUSI.

buonorus: kierka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
dboToCHHTE3, OMOJIOTMYECKU aKTHUBHBIE BellecTBa (O€IKU, YIJIEBOJIbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAeMble, TOILIUBO,
pECYPCHI.

TexHonmorus: NUUIEBBIE MPOAYKTHl, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
MOIOLIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE IIPENapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTTAHUYECKAA XUMUA

Teopernyeckue 0OCHOBbI XUMHUU

XUMUYECKUN dJIEMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
00oJi0uKa. DHEpPreTuueckrue ypoBHH, MOJYpPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
sneMeHTbl. OCOOEHHOCTH paclpeeneHusl 3JEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(DUTYpAITHs aTOMOB.

[lepuonnueckuii 3akoH u [lepuonnyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBa3b MEPUOIUUECKOTO 3aKkoHA U [leprmoanyueckoil CUCTEMBI
xuMu4deckux asnemeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOPUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUYECKUX OJJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynmnaM U MepUuojaM.
3HavYeHue NMePUOANYECKOTO 3aKOHA B PA3BUTUH HAYKHU.

Crpoenne BemecTBa. XUMHYECKassh CBSI3b. BHAbI XUMHYECKOW CBSI3U
(koBaJIeHTHAsl HEMOJIApHAs W TMOJIspHAasi, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbii). BogopoaHass cBs3b. BajaeHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucienusi. NoOHbI: KATUOHBI U @aHUOHBI.



BemectBa MOJEKYASIPHOTO U HEMOJIGKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTAaBA BENMIECTBA. THIIBI KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH.

[lonsate o gucnepcHbx cucreMax. VICTUHHBIE M KOJUIOWMJHBIE PACTBOPBI.
MaccoBast 107151 BelllecTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHUH. Homenknarypa
HEOPraHWYECKUX BEIIEeCTB. ['eHeTHYecKas CBSI3b HEOPraHUYECKUX BEIECTB,
NPUHAJICKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass  peakiusa.  Kmaccudukamuss  XMMHYECKMX — peakiuid B
HEOPraHUYECKOM M OpPraHMYecKOM XUMHUH. 3aKOH COXPAaHEHHUS MAacChl BEILIECTB,
3aKOH COXPAHEHHUS U NPEBPALIEHUS SJHEPTUU [IPYU XUMHUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (akTopoB. OOpaTumbie
peakuuu. XuUMHUYECKOe paBHOBecue. @DakTOpbl, BIMSIOIMIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunuun Jle [larense.

DnekTponuTuieckas nuccoruarus. CuibHbIC U clladbie 3JeKTposmThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIAsl, HEUTPAJIbHAS, IEIOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbI H3Y4YEHHUsI BEIIECTB M WX MPEBPAILICHUN:
nemoHctpanus Tabmun «l[leproguyeckas cucrema xumuyeckux snementon 1. U.
MenneneeBay, U3ydeHUE MOJENCH KPUCTALTUYECKUX PEIIETOK, HAOMIOJCHUE U
OTMKMCAHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iIOkKEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalM3aTOpa, ONPEICICHUE CPEALl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAILHOIO WHAUKATOpPA, PEAKIIUM HOHHOrO OOMEHa),
IPOBEJICHUE MPAKTUUECKON paboThl «BiustHue pasnudHbIX (PaKTOpPOB HA CKOPOCTH
XUMUYECKOU PEAKIIANY.

PacuérHble 3agaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKHX PEAKLUHU, B TOM  YHUCIE
TEPMOXUMHUYECKHE PACUYETHI, PACUEThl C MCIOJBb30BAHHEM IOHATUS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heopranuveckast xumust

Hemeramnel. Ilonmoxxenme HemerannoB B llepmogmueckon cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa U 0COOCHHOCTH CTPOEHUSI aTOMOB.
@dusnueckre CBOMCTBA HEMETAUIOB. AJIIOTPONUS HEMETAUIOB (HAa MpuMepe
KHCJI0po/a, cephl, pocdopa u yrieposa).

XWMHUYECKHE CBOMCTBA BaKHEWIINX HEMETA/UIOB (TaJIOT€HOB, CEpHI, a30Ta,
dochopa, yriepoma U KpeMHHs)) W MX  COCIMHEHUU  (OKCHUJIOB,
KHCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COETMHEHUN ).

[IpruMeHeHne BAXKHENIIINX HEMETAIUIOB U UX COCTMHEHUM.



Meramnsl. [lonoxenue meramwioB B Ilepuonnueckoi cucreMe XMMHUYECKUX
sanemenToB /. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOUEK
aToMoB MeTasuioB. O6mume (usudyeckue cBoiicTBa MeTauioB. CruiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN AT HAPSKEHUN METaJUIOB.

XUMHYECKUE CBONCTBA BaKHEUIIIMX METAUIOB (HATpPWM, KU, KajablLIMi,
MarHui, allFOMUHUMN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHMUIA.

OO6mue cnocoObl MoNMy4eHus: MeTauioB. IIpuMeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3Y4YEHHS BEIIECTB W WX MPEBpaIlCHUI:
U3YYCHHE KOJUIEKIUH «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lay, HaOJIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJACHCTBUE THUAPOKCHU]IA ATIOMUHHUS C pacTBOpaMu
KHUCJIOT U LIEI0YEel, KAUECTBEHHbIC PEAKIIUU Ha KATUOHBI METAJLIIOB).

Pacuérurle 3amaumn.

Pacuérer maccel BemiecTBa Wi 00bEMa Ta30B MO HM3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WM O0BEMY OFHOrO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OJTHO
W3 BEILIECTB UMEET MTPUMECH.

XuUMHUS ¥ KU3Hb

Ponp xuMum B 0OECreYEeHUM SKOJOTMYECKOM, IHEPreTUYECKOM U THUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIIAX  TPOMBIILJIEHHOTO
MOJIYYEHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepHhajbl, KpacKdh, CTEKJIO, KepaMHKa,
Marepuaibl Uil SJIEKTPOHUKH, HAaHOMATEpHallbl, OPraHUYECKHE U MUHEpAIbHBIE
yI00peHusI.

XuUMHS U 3J0pOBbE YEIIOBEKA: MPaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacHOI0 UCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHU
B IIOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanius  MEXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM  OOmer u
HEOpraHn4ecKkorM XxuMuu B 11 Kracce OCylIecTBISETCS 4epe3 MCTIOJIb30BaHUE KAK
OOIUX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK ¢ TOHSATUN, SBISIONIUXCS
CHUCTEMHBIMHU JIS1 OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmuMe ecTeCTBEHHO-HAY4YHbIC MOHSTHS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaluW3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.



dusuka: MaTepusi, SHEPIusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paJIMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (DU3NUYECKUE BEJIMUYUHBI U €AMHUIBI MX
HU3MEPEHUsI, CKOPOCTh.

buonorusi:  knerka, opraHusM, JKOcHCTeMma, Ouochepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpalibl, TOPHBIC TTOPObI, MOJIE3HBIE UCKOMAeMbIe, TOILIUBO,
pECYpCBIL.

TexHomorusi: XuMuU4Yeckasi MPOMBIIUICHHOCTh, METALTYprus, MPOU3BOJICTBO
CTPOUTEINIbHBIX MATEpUaIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, IHUILEBAs
IPOMBIIUIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MPENnaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaioB,
AJIEKTPOHHAS! MPOMBIILIEHHOCTh, HAHOTEXHOJOTUH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycraHaBnmuBaer TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
00yJaromuUMHUCsA TIPpOorpaMM CpEIHEro oO0Iero o0pa3oBaHUs (JIMIHOCTHBIM,
METaNpeIMETHbIM UM TpeaMeTHbIM). HaydyHOo-MeToauueckoil OCHOBOW — IJis
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SABJISECTCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B CcOOTBETCTBUM C CHUCTEMHO-IEITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAHHE OOYYaIOIMMHUCS POCCUICKON TpaxAaHCKOM HACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOMPEICIICHHIO;

HaJIM4KMe MOTUBALIUU K O0YUYEHUIO;

[[eJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUIN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPATUIIMK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIOCOOHOCTh OOYy4YaloIUXCS PYKOBOJCTBOBATHCS B CBOCH
NESATeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS IKOJIOTUUECKOU KYJIBTYpPhl U CIIOCOOHOCTU CTaBUTh
€U U CTPOUTD KM3HECHHBIC IJIAHBI.

JIuyHOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTra «XHUMUsS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM W BOCIUTATEIILHOW JEATETbHOCTM B COOTBETCTBUHU C
TYMAHUCTUYECKUMU, COLUUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU
U HealaMUd POCCUICKOTO TpakJIaHCKOro oOIlecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU Y  T[paBWIAMH  [OBEACHUSA,  CIOCOOCTBYIOIIMMHU  MpoIeccaM
CaMOIIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJICHUS JUYHOCTH
00yJaromuxcs.

JIuyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMera «XHUMHUS»  OTPAKAOT
c(hOpPMHUPOBAHHOCTh OIbITA IO3HABATEIBLHOM M TMPAKTUYECKON JIE€ATEILHOCTH
00y4Jaromuxcs Mo peain3alvi IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXEHUS K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUSI O COIMAIbHBIX HOpPMax MW TMpaBUIaX MEKIUYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESATEIBHOCTA TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHUsS, JIOTHUKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIILHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HaCJICAUIO
OTEYECTBEHHOM XUMUH;

YBOXEHUSI K TIPOILIECCY TBOpPUECTBA B 00JIACTU TEOPUU U IPAKTUUECKOTrO
NPUMEHEHUS XUMUHU, OCO3HAHUSI TOTO, YTO JIOCTUXKEHHSI HAYKU €CTh pPe3yJbTar
JUIMTENIbHBIX ~ HAOMIOACHUHM, KPOIMOTJIMBBIX  3KCIEPUMEHTAIBHBIX  IOHCKOB,
MIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa U TO03HABATEJIbHBIX MOTHBOB B MOJYYEHUH U MOCIEIYIOLIEM
aHanu3e MH(OpMAIMU O MEePeAOBbIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3AHHBIE C XUMUYECKUMU SIBJICHUSMU,
U MPUHUMAaTh OCO3HAHHBIEC PELICHUS, OPUECHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IECHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M TMOCTYNKH CBOMX TOBApHIIEH C
MO3UILIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 3J0pOBOr0 M 0Oe30macHOro oOpasza JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DM3HYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJI OE€30I1acHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU JEATEINBHOCTH;

MMOHUMAHUSI LEHHOCTH TpaBUJl HWHIWBUAYAIBHOIO M  KOJUIEKTHUBHOI'O
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOITNX 370POBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TIOCTECACTBUI M HEMPUSITHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B y4€OHO-HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYruxX BUOAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YaCcTUE€ B PEIICHUUM NPAKTUUECKUX 3ajad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUYEeHHIO npodeccuil pa3inyHoro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJSAM TPpyAa U pe3ysibTaTaM TPYJIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUAYAJIbHOH TpPaeKTOpUU
oOpasoBaHus, Oyaymed mpodeccur W peaau3aliuud COOCTBEHHBIX JKHU3HCHHBIX
IUTAHOB € Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, UHTEPECOB U
noTpedHocTeN 001IEeCTBa;

6) 3K010ru4ecKOro BOCIUTAHHUSA:

HKOJIOTMYECKHU 11eJIeCOO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMMYECKHX MTPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLIMATIBHOM CPENBL;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJNBb30BAHUSA JOCTHKEHUNH XUMUU IS
pEUIEHUs BOIPOCOB PAllMOHAIBHOIO PUPOAOIIOIb30BaHNU;

AKTUBHOTO HENPUATHS JIEWCTBHUM, NPHHOCAIIUMX BpEd  OKpYKarollen
IPUPOIHON Cpejie, YMEHUsl MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTHYECKUE
MOCJIEJICTBUS MPEAIIPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJIM4usl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, YKOJIOTHYECKOU KYJIBTYPHI,
OIIbITa NEeATENbHOCTU AKOJIOTHYECKON HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
OpaKkTUKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TPOTUBOCTOSTH UJACOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUA CHeUM(UKH XUMUM KakK HayKd, OCO3HaHUS €€ poiu B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
IPEJICTAaBIICHUsI 00 OKPY’KaIOIIeM MUPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MMO3HAHWU TNPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MpOoOJIEM COXpPaHEHHUS
IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XHMHH JJS  COBPEMEHHOMU
UMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAMpPaBIEHHOCTH W BAXKHOW pOJU B
CO3/IaHUM HOBOM 0a3bl MaTepUATbHOU KYJIbTYPHI, PEIICHUU TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBON H
HKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUH MEIWLUHBI, O0ECHNEUYEHUU YCIIOBHM
YCHOEIIHOIO TpyJda W DHKOJOTMYECKH KOMGMOPTHOW KU3HHM KaXIOro 4YjeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HMCIOJb30BaTh



MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEro MUpa H
MIPOUCXOAIINX B HEM U3MCHEHHH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOUCHUS Ha
OCHOBE Hay4yHbIX ()aKTOB M HMEIONIMXCA JaHHBIX C IEJbI0 TOJYy4EHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIOB30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus mpooJieM B PeaTbHBIX JKH3HEHHBIX CUTYAITUX;

WHTEpeca K TTO3HAHUIO U UCCIIEI0BATEIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH 110 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iMuHbIX chepax mpodeccrHoHaIbHOMI

NESATENbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOSCHUS YU4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpEJIHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC TSt dbopMUpoOBaHUS MHPOBO33PEHUS oOyyaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIC MOHATHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHUpa M CHENU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, PHEPIUs, SIBJICHUE,
IPOIECC, CUCTEMa, HAy4YHbIH (PaKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIEeI0BaHNE, HAOIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC y4eOHbIE JNeHCTBUS (IMO3HABATENbHbIC, KOMMYHHKATUBHBIC,

pErynsiTUBHEIE), o0ecrneynBaronue dbopmupoBaHue b yHKITMOHATBHON
I'PaMOTHOCTH U COITUAIBHON KOMITETCHIIMH 00 y4JaroIIuXCs;
CIOCOOHOCTD 00 y4aroumxcs MCITOJIb30BaTh OCBOCHHBIE

MEXKIUCHMIUTMHAPHBIC, MUPOBO33PEHYECKHNE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIE
JIEVICTBUSA B IO3HABATEIBHOW U COLIMATILHOM MTPAKTUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMM, KOMMYHUKATHBHBIMH W  PETYISATHBHBIMHU
JICUCTBUSIMU.

Osiagenue YHHUBEPCAJIbHbIMHA Y4eOHBIMU NMO3HaBaTeJIbHBIMH
JIeCTBUSIMM

1) 6a30BbIE JTOTHYECKHE AeiCTBUSA:

CaMOCTOSITCILHO  ()OPMYJIMPOBATh M aKTyaJu3WpoBaTh  IMpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OMpEeACNsSITh e JEATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C MTOCTABJICHHBIMU LIEISIMU;

WCIOJIb30BAaTh MPU OCBOCHUMU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUN M yCTaHABJIMBATh WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUM I KiIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEAKIINN;

YCTaHABIIUBaTh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AHAJIOTMHU), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PACCMATPHUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUCHHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30OBBIBATH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peaknuu — TPU PEUICHUW YYEOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKHX 3a7ad,
IPUMEHSTh HA3BaHHBIC MOJIENIbHBIE MPECTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaAKIUH.

2) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBUSI:

BJIQZIETh OCHOBAMHM METOJOB HAyYHOI'O TMO3HAHMS BEUIECTB U XUMHUUYECKUX
peakium;

dbopMyIMpoOBaTh LIETU U 3314l UCCIIEIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbBIC
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIC BOIMPOCHI B KAadeCTBE MHCTPYMEHTa
MO3HAHUS W OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HAaBBIKAMU CAMOCTOSITEJILHOI'O TUIAHUPOBAHUS W TMPOBEIACHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOI0M
mpoliiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIHpoOBaThH
00001IIeHNS ¥ BBIBOJBI OTHOCUTEIIEHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIEAOBAHMUS,
COCTaBJIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

NpuoOpeTaTh OMBIT YYEHUYECKOM HCCIIEeI0OBATEIbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIIATh CIHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITETLHOMY
MOMCKY METOJOB PEIICHUs] TMPAKTUYECKUX 3a]ay, MNPUMEHEHHUIO Pa3IUnYHBIX
METOJIOB TTO3HAHMSI.

3) pa6ora ¢ uapopmanmei:

OPUEHTUPOBATHCS B PA3IMUHBIX HMCTOYHUKAX HHpopManuu (HaydHO-
MONYyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcel MHTEpHETa), aHamM3upoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (opM
peICTaBICHUS, KPUTHUYECKHU OILICHUBATH ed JIOCTOBEPHOCTD u
HEMPOTHUBOPEUNBOCTb;



dbopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMbI MPU MOUCKE U
orbope uHbOpMaAllMU, HEOOXOAUMOW ISl  BBIMOJHEHUS] y4e€OHBIX 3ajad
OIPEIEIEHHOrO TUIIA;

NpUOOPETAaTh ONBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpeacTaBICHUS
uH(popMaluK (CXeMbI, rpapuKy, TUarpaMMbl, TAOJIULBI, PUCYHKH U APYTUE);

UCIOJb30BaTh HAay4YHBIM SI3bIK B KauecTBE CpeICTBa MpH padbore cC
XUMUYECKON uH(pOpMaIMeil: TpUMEHSATh MEXIpeAMETHbIe ((du3nueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, aOOpeBUATYpPbI, HOMEHKIIATYPY;

UCIOJb30BaTh U IPE0Opa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HarJIsAHOCTH.

OsgJ1aieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU /1€ICTBHSIMH:

3a71aBaTh BOIIPOCHI 110 CYILIECTBY OOCYXJaeMOI TeMbI B X0JI¢ AHUajora u/uiu
IUCKYCCHHU,  BBICKa3bIBaTh  HUACH, (QOPMYIUPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS NTPENTIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALMEN pPE3yJIbTATOB ITO3HABATEIBHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMU IIPH BBITOJIHEHUH
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, PealM3alli y4eOHOro MPOeKTa U (POPMYIUPOBATH BBHIBOJBI
[0 pe3yJibTaTaM NPOBEIEHHBIX MCCIIEIOBAHUN NMYTEM COIJIACOBaHUS MO3MIMN B
X0J1e 00CYKJIeHHUsI U 0OMEHa MHEHUSIMHU.

OgyaieHrie YHUBEPCAIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOKO ITO3HABATEJIbHYIO
NEeSTENbHOCTh, ONpeAessiss e€ Ledau U 3aJayd, KOHTPOJUPOBAaTb M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEAIaraéMblii aJrOpUTM JEHCTBUU MpHU
BBIMIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/1ad, BbIOMpaTh HaubOosee
3¢ (deKkTUBHBI cHOCO0 MX pelIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUUA O
BELIECTBAX U XUMUYECKHX PEAKIUSAX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JESTEIBHOCTH Ha OCHOBE CaMOaHalIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATBI

10 KJTIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUNA O XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpPA, POJM XUMHU B TIO3HAHUU SIBIICHUH



npupoasl, B (OPMHUPOBAHMM MBIIUICHUS W  KYJIbTYpbl JHUYHOCTH, €€
(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUs PAKTUYECKUX 3a1a4
U 9KOJOrMYecKd OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAralolMe TMOHATUA (XUMHYECKUH SJIEMEHT, aTOM, D3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMHYECKas
CBSI3b, CTPYKTypHast popmyna (pa3BEpHyTas M COKpall€HHAas), MOJb, MOJSpHas
Macca, MOJSIpHBIA O00BEM, YIIepoAHBIA CKelleT, (GYHKUMOHAJIbHAS Tpymmna,
paguKall, u30Mepusi, U30MEPBI, TOMOJIOTHUECKUN PsiZl, TOMOJIOTH, YIJIEBOIOPOJHI,
KHCIIOPOJI M a30TCOACPKAILINE COEOUHEHHS, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHMUS
oprannueckux BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUs MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SA3bIK XUMUH; MHUPOBO33PECHUECKHUE 3HAHUS,
JeKallMe B OCHOBE IIOHMMAaHUs IPUYUHHOCTH M CUCTEMHOCTH XUMHMYECKHX
SABJICHUM, (AKTOIIOTUYECKHE CBEJEHUSI O CBOMICTBaX, COCTaBe, MOJYyYEHUU U
0€30I1acHOM HCMOJb30BAaHUM BAXKHEHIIUX OPraHUYECKUX BEUIECTB B OBITY H
MIPAKTUYECKOM JEATEIbHOCTH YEIOBEKA;

C(OPMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpHbIE MpPU3HAKU IOHATHUH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MUCIIOIB30BATH COOTBETCTBYIOIIME MOHATHS INPU
OIMCAHUHU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COEIUHEHNM;

c(OPMUPOBAHHOCTh YMEHHI HCIOJNb30BaTh XUMUYECKYIO CHUMBOJIMKY JIs
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIllEHHON)
GopMysn OpPraHMYeCKMX BEIIECTB M YypPaBHEHHM XUMHUYECKHX pEaKIui,
W3rOTaBIIMBATh MOJEIM MOJIEKYJ OPraHMYECKMX BEIIECTB ISl WJUIFOCTPALMU HUX
XUMHYECKOT0 ¥ ITPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABJIMBATh MPUHAIJIEKHOCTh HM3YyYEHHBIX
OpraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEAEIEHHOMY
KJIacCy/Tpynne CcoeIuHeHUuN (yrJIeBOAOPOJbI, KHUCIOPOJ U a30TCOMAEpIKallie
COCJIMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTh WM Ha3BaHUS IO
cucremarnuecko HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIILHbBIC
Ha3BaHMS OTJEIBHBIX OPraHMYECKHX BEIIECTB (3TWJIEH, IPOIMIIEH, alleTUJIEH,
ATWIEHTJIMKONb, TIMUEPUH, (eHod, (GopManbieru]], aueTalbJIeruj, MypaBbUHas
KHMCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAsA KUCIIOTA, IIIFOKO34,
dpykTO3a, Kpaxmal, HeJUI0J03a, TJIUIUH);

c(OPMUPOBAHHOCTh yMEHHMS OIpPEAENATh BHJbBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE);



chOpPMUPOBAHHOCTh yMEHHS TPUMEHSATHh TIOJOKEHUS TEOPHUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miist 00bsSCHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c()OPMUPOBAHHOCTh ~ YMEHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHUE,
dusznueckre M XUMUYECKHE CBOWCTBAa TUIIMYHBIX MPEACTABUTENICH pa3IMUHbBIX
KJIJACCOB OPraHMYEeCKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOINWJIEH, AlleTHJIEH,
Oyranuen-1,3, merunOyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
rIMIepuH, (EHoJ, areTalbIerua, MypaBbUHAs M YKCYCHAasi KHCIIOTHI, TJIFOKO3a,
Kpaxmall, LeJIJII0103a, aMUHOYKCYCHAsl KUCJIO0Ta), WJUTFOCTPUPOBATH T€HETHUUECKYIO
CBA3b MEXJYy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
UCIOJIb30BAHUEM CTPYKTYPHBIX POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJOPOJAHOIO
Celpbsi  (HE(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEPepadOTKU W
IPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MEePePadOTKY;

chOpPMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTa
peakluu IO W3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJIHOTO W3 MCXOJIHBIX
BEIECTB WM MPOAYKTOB PEAKLIUHN);

chOpMUPOBAHHOCTh YMEHUM BIAJAETh CHUCTEMOM 3HAHMK 00 OCHOBHBIX
MeTOAaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUHU TIPU U3YYEHUU BEILECTB U
XUMUYECKUX SBJICHUN (HaOo/IeHre, N3MEpPEHNE, IKCIIEPUMEHT, MOJIeJIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XWMHWYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKW3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEHIECTBAMHU U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUjia MOJIb30BAHUS XUMUYECKOU
MOCYJIOM H JTA0OpaTOPHBIM OOOpPYJOBaHWEM, a TaKXKe MpaBuja OOpaIIeHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHM IUIAHUPOBATh ¥ BBIMOJIHATH XUMUYECKHUM
AKCIIEpUMEHT (IIPEeBpaIICHUSI OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU, MTOTYyYCHHE
STUJIEHA M M3YYEHHE €ro CBOWMCTB, KAYECTBEHHBIE PEAKUUU OPraHUYECKUX
BEIIECTB, JICHATypalus OETKOB MpPHU HArpeBaHUU, I[BETHBIC pEaKIMH OEIKOB) B
COOTBETCTBUM C TMpPaBUJIAMU TEXHUKHA O€30MacHOCTH TMpu OOpalieHuu ¢
BEUIECTBAMU U J1aO0OPAaTOPHBIM OOOPYIOBAHHUEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIepUMEHTa B (OpMe 3allicu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 pOpMyIUpPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTHUYECKHA aAHAIU3UPOBATH XUMHUUYECKYIO
uH(OpMAIMIO, TOJYy9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
uHdopmanu, MHTepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
1[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHMUsSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpeabl, OCO3HABATH
OMacHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI OMPENCIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMAasi cMbIich mokazarens [IJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI M TPEIOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS HA OPraHU3M
YEJI0BEKa,

JUTsT OOYJaroIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
IPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX II03HAHUS BEIIECTB U
XUMHUYECCKUX SBJICHU;

JUISL CHenbIX M CIa0O0BUIAIIMX OOYyYalOlIUXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XMMHAYECKUX

bopmyi.
11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHMS Kypca «OOmas v HeopraHuyecKas
XUMUSD OTPAKAIOT:

chOpMUPOBAHHOCTh ~ MPEJCTABICHUM: O XHMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHHM B TIO3HAHUM SIBJICHUI
npuponbl, B (OPMUPOBAHMHM MBIIUIEHUS W  KyJAbTYphl  JIUYHOCTH, €€
(G YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPaKTUUECKUX 3a]1au
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M IPUPOTHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHWYECKMX  3HaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraolne MOHATUA (XUMUYECKHI 3JIEMEHT, aToM, W30Tom, S-, p-, d-
AIEKTPOHHBIE OpOUTANM aTOMOB, HOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHh OKUCIEHUS, XUMHUYECKas CBS3b
(KOBaJIEHTHAsI, MOHHAS, METALTHYECKAs], BOAOPOAHAs), KpUCTAIUTUUECKasl pElIETKa,
TUIIBI  XMUMHMYECKUX  pPEaKIUd, pacTBOp, AJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMAIUSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON pEaKIuy, XUMUYECKOE DPABHOBECHE); TEOPHUH W 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON aucconmnanuu, nepuoanuecknii 3akoH . M. Menneneesa,
3aKOH COXPAHEHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS SHEPrUU
OpU XUMHUYECKHX PEaKLUHSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE MOHMMAHUSI MPUYMHHOCTU U
CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (haKTOJIOTMUECKHE CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJYYeHUU U 0€30MMaCHOM HCTIOIL30BaHUN BAXHEHIITUX HEOPraHUYECKHUX
BEIIECTB B OBITY ¥ IPAKTUYECKON EATEILHOCTH YETIOBEKA;



chOpMUPOBAHHOCTh YMEHUW BBISABISATH XapaKTEpHBIC MPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOIB30BATH COOTBETCTBYIOIIME NMOHATHSA INPU
OMMCAaHWH HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAIICHU;

c(OPMHUPOBAHHOCTh YMEHHI HCIIONb30BaTh XUMUYECKYIO CHUMBOJUKY IS
cocraBieHuss GOpMylT BEHIECTB M  ypPaBHEHUM XMMHUYECKMX  PEaKIIH,
cuctematuueckyro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTAEIbHBIX
HEOPraHUYECKUX BEIIEeCTB (YrapHbI ras, YIJIEKUCIbIA Ta3, aMMUaK, raméHas
U3BECTh, HETAIEHAsl U3BECTh, MUTHEBASI COJIA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPENENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COEAMHEHUSIX Pa3IMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsI3M (KOBAJICHTHAs, MOHHASI, METAINTMYECKAsl, BOJOPOAHASA) B COCTUHEHUAX, TUII
KPUCTATMYECKON PEIIETKM KOHKPETHOI'O BEIECTBAa (aTOMHAasi, MOJIEKYJsIpHas,
MOHHAs1, METAIUIMYECKAs), XapakTep CpeAbl B BOJAHBIX pACTBOPaX HEOPraHUYECKHUX
COCJIMHEHUM;

c(OpMUPOBAHHOCTD YMEHUU YCTaHABIINBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIECTB IO KX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpymie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUU PACKPHIBATH CMBICI IEPUOUYECKOTO 3akoHa /I,
N. MenneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO0, O0OBSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKITNH;

c(OPMUPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh BJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX 3JIeMeHTOB 1—4 mnepuogoB Ileprnonndeckoil CUCTEMBI
xumuueckux snemeHtoB JI. WM. MeHnneneeBa, UCHONb3ysd MNOHATUSA «s-, p-, d-
AJIEKTPOHHBIE opouTaINY, «QHEPreTUYECKUE YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTU M3MEHEHMS CBOWCTB XMMMUYECKHUX DJIEMEHTOB M UX COCIMHEHUU
10 nepuojam U rpynmam llepuoaudaeckon CuCTeMbl XUMUYECKUX d1eMeHTOB 1. M.
Menpeneena;

chOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHUYECKUE CBOWCTBA HEOPraHMYECKHX BEIIECTB  PAa3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKAY HEOPTaHUYECKHUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCU(PHUIIMPOBATh XUMHYECKUE PEAKIUU TIO0
pa3IMYHbBIM IpHU3HAKaM (YHUCIIy M COCTaBy PEarupyroluX BEIIECTB, TEIIOBOMY
adexTy peaknnu, U3MEHEHHUIO CTEIEHEH OKHUCIICHHS 3JIEMEHTOB, OOpaTHUMOCTH
peaxkuuy, y4acTUIO KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUW COCTaBIISATH YPABHEHHUS PEAKIUN pPa3IUYHBIX
THUIIOB, TTOJTHBIC W COKPAIIEHHBIC YPAaBHEHUS PEAKIUi HOHHOTO OOMEHA, YYUTHIBAs
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKLIHUH UAYT A0 KOHIIA;



chOpMHUPOBAHHOCTh YMEHHH TPOBOAUTH PEAKIUH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh ~YMEHUW  PaCKpbIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEAKLNN;

c(hOpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
pEeaKIu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCHMMOCTHU OT BHEIIHET0 Bo3aeicTBud (nmpunnun Jle [Hlatense);

chOpMUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XUMHUYECKHE ITPOLECCHI,
JeKaIIUE B OCHOBE IPOMBIIIIEHHOIO MOJY4YEHUs CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkke C(HOPMUPOBAHHOCTH MPEACTABICHHN 00 OOIMX HAYYHBIX MPHUHITUIAX H
AKOJIOTMYECKUX MpoOIeMax XUMHUECKOTO MPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHHH TPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSTHUSl «MaccoBas JI0JI BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHUN Tra3oB
IpU XMMHUYECKUX PEaKIMsIX, MacChl BEUIECTBA UM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcce WU O0BEMY OJHOIO U3 YYACTBYIOIIMX B PEAKIMU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCChI
BEIIECTB, MPEBPAILCHUS U COXPAHCHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOIATh MIPABHIIA TTOJB30BAHMUS XUMHUECKOU
nocy/Iol M JabopaTOpHBIM OOOPYJIOBAHMEM, a TaKXke MpaBuja oOOpalieHus C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH IO BBITOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAaHHOCTh YMEHHMI IIJIJAHUPOBATh M BBIMOJHITH XUMHYECKUM
AKCIIEPUMEHT (pa3jokKEeHUe IMEePOKCHAA BOJOPOJa B NPHUCYTCTBUM KaTalau3aTopa,
ONpENETIEHUE Cpelbl PAcTBOPOB BEIIECTB C€ MOMOIIBK) YHHUBEPCAIBHOTO
UHMKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW PEaKIuHu,
peakIMi MOHHOTO OOMEHA, KAaueCTBEHHBIE PEaKIMH Ha Ccyiabdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJay I10
teMam «Metaie»y U «Hemeraniaby) B COOTBETCTBUM C MPAaBWJIAMH TEXHUKHU
0€30MacHOCTH TIPU OOpAIEHUHU C BEIIECTBAMH U JJAOOPATOPHBIM O00OpPYIOBAHHEM,
NPEJICTABISATh PE3yJbTAaThl XUMUYECKOTO JKCIepuMeHTa B (GopMe 3alucu
YPaBHEHHUI COOTBETCTBYIOUIUX PEAKIUA U (POPMYIMPOBATh BHIBOABI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMI KPUTHUYECKU aHAJIM3UPOBATH XUMHUUECKYIO
uH(pOpMAIINIO, TOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHUKaluu, IHTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
1[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHMUsSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpeabl, OCO3HABATH
OIMACHOCTh BO3JICUCTBUS HA JKUBBIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAS
cvbicn mokazarenst [IJIK, mosicHAT, Ha mpumepax CHocoObl YMEHBIICHHUS U
PEOTBPAILICHUS KX BPEIHOI'O BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl O0OYYaroIIMXCA C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TO3HAHUS BEIIECTB H
XUMUYECKHUX SIBJICHU;

JUIS CIIENBIX U CJHA0OBUIAUIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XUMMHAYECKUX

dbopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne i/ Konrpoabnbie | IpakTnyeckue
NpOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThbI pecypesI
Paszpnes 1. Teopernueckre 0CHOBBI OPraHU4YeCKOM XUMUH
IIpenmet oprannueckon xumun. Teopus
1.1 CTPOEHUSI OPraHUYECKUX COCTMHEHUN A. 3
M. bytieposa
Uroro no pa3zneny 3
Pazgea 2. Yraesoaopoabt
2.1 [IpenenbHbIe yraeBo10POAbl — AJTKaHbI 2
29 HenpenenbHble yriaeBogopo/ibl: ajJKEHbI, 6 1
aJKaJNEeHbI, aTKUHbI
2.3 ApomaThuecKue yrieBoa0pOabl 2
54 ITpupoaHBIE NCTOYHUKHU YTIEBOAOPOIOB U 3 |
ux nepepaborka
Uroro no pazneny 13
Pasnesn 3. Kucaopoacoaepskamue opranudeckKue coeluHeHust
3.1 Cruprtel. @enon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CnoxHbIe 3UPHI
33 VYrneBomabl 3 2




Uroro no pazneny 13
Pa3nen 4. AzoTcoaep:kamme oprannieckue coeJHHeHNs

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3
Wtoro no pazaeny 3
Pa3nen S. BoicokoMoJieKy JIsipHbIE COeTUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HauMeHoBaHMe pa3iesjioB U TeEM (uudposbie)
Ne n/n Konrpoabnsie | IlpakTnueckue
NPOrpaMMmbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XMMHH
Crpoenue aromoB. [lepuoanuecknii 3aKoH
1.1 u [lepuognyeckas cucrema XMMAYECKUX 3
anemenToB /1. 1. MennaeneeBa
12 Crpoenue BemectBa. MHorooGpasue 4
' BEIECTB
1.3 XUMHUYECKUE PEAKIINHI 6 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xuMust
2.1 MeTans 1
2.2 Hemerambl 1
)3 CBs13b HEOPraHMYECKUX U OPraHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus U :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4
Uroro no paszneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
Nen/m | Tema ypoka B KoHTpo/iLHbIE IpakTuyeckue
cero
padoThI padoThI
| [IpeameT opraHu4eckol XuMuu, eé 1
BO3HUKHOBEHHE, pa3BUTHE U 3HAUECHUE
Teopust cTpoeHUs OPraHUYECKUX
2 coenuHenut A. M. byTtnepoBa, eé 1
OCHOBHBI€ T1OJIOKEHUS
[IpencraBnenue o kiaccupukauu
3 oprannyeckux Beuiects. Homenkiarypa |
(cucremaTHueckas) U TpUBHUAJIbHbBIE
Ha3BaHUS OpPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, ]
TOMOJIOTHYECKHM PSIT
5 MertaH 1 3TaH — npocTrenmme 1
MPE/ICTABUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUIEH U NPONUIJIEH — IpocTeiiue |
MIPECTaBUTENN aJIKEHOB
g [IpakTuueckas pabota Ne 1. «Ilonydyenue 1 |
STHJIEHA U U3Y4YEHHUE €ro CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MeTtuioytaauen-1,3. Ilomyuenue 1

CUHTETHYECKOr 0 Kay4yKa U pEe3UHbI




AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTMYECKUM psifi. AIIETUIIEH —
IIPOCTEN NI NTPEACTAaBUTEND AJIKUHOB

11 Brruucrienus no ypaBHEHUI0 XUMHUYECKON
peakuuu

12 Apenbl: 0eH301 U ToJTyoJ. TOKCMYHOCTD
apeHoB

13 I'enernueckas CBs3b yrieBOIOPOAOB,
IIPUHAUIEKAIINX K PAa3JIMYHBIM KJIaCCaM
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 MIPUPOJIHBIN I'a3 U MOMyTHbIE HEPTIHbIE
rassl, He()Th U IPOLYKTHI €€ mepepadoTKu
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

15 MIPUPOJIHBIN ra3 U MONYyTHbIE HETAHbIE
ra3pl, HeTh U MPOAYKTHI €€ mepepadoTKu

16 KontponbHas pabora 1o pasaeny
«YTIIeBOIOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BogoponHas cBsi3b

13 MHoroaToMHbl€ CIUPTHL: STHUJIEHIJIUKOIb U
TJIMLEPUH

19 ®deHom: CTpoeHHE MOJIEKYJIbl, PU3NYECKUE U
XMMHMYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpaeruapl: GopMabIeru u
areTajabaerua. AeTod

21 OnHOOCHOBHBIE Mpe/ieNbHbIE KapOOHOBBIE

KHCIIOTBI: MypPaBbUHAsI U YKCYyCHAs




22

[Ipaktuueckas padota Ne 2. «CpoiicTBa
pacTBopa YKCyCHOW KHCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAas KUCJIOThI, KaK
IpEACTAaBUTEIN BBICIINX Kap6OHOBI)IX
KHUCJIOT

24

Mpblta KaKk COJIM BBICHIMX KapOOHOBBIX
KHCIIOT, ©X MOIOIIEE ICHCTBHE

25

Crnoxubie 23GUpbI KaK TPOU3BOAHbBIE
KapOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX

3¢upoB

26

Kupsl: ruaponmn3, npuMeHEeHue,
OuosoruuecKas poib >KUpoB

27

YrieBobl: cocTaB, Kiaccu pukarusl.
Baxxnelimme npencTaBuTeNn: Ii0K03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemironos3a Kak mpupoiHbIe
MOJIMMEPBI

29

KonTponsHas pabora 1o pazaeny
«Kucnoponconepxanme opraHudecKue
coenuHeHus»/ Beepoccuiickas
poBepoYHas paboTa

30

OO01as XxapakTepUCTUKa a30TCOAEPIKALINX
OpPraHUYEeCKUX COENUHEHUH /
Bcepoccuiickas mpoBepouHasi pabota

31

AMWHBI: METHJIAMUH Y aHUJINH

32

AMUHOKHCIIOTHI KaK aM(poTepHbIe
OpraHUYeCKHE COEAUHEHUS, UX
ouonoruueckoe 3Hayenue. [lentuasl. beaku




Kak [PUPOJHBIE BBICOKOMOJIEKYJIPHbIE
COECIMHEHHUS

33 OCHOBHEBIE€ TOHATHSI XUMHUH

BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI

OCHOBHBIE METO/IBI CUHTE32
34 BBICOKOMOJIEKYJIIPHBIX COCIMHECHMUIA.

[Inactmaccel, KaydyyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

XUMHUYECKUM 27€MEHT. ATOM. DJIEeKTpOHHAs
KOH(UTypalus aTOMOB

[Tepuonnueckuii 3axoH u Ilepuognueckas
cucTeMa XMMHYecKux 3jeMeHToB 1. 1.
MenpeneeBa, UX CBS3b C COBPEMEHHOU
TEOpHUEN CTPOEHUS aTOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHUUYECKHX DJIEMEHTOB U MX COCIMHEHUH 110
rpyInaM ¥ mepuoaam. 3HaueHue
MEePUOIMYECKOr0 3aKOHA U CUCTEMBI
xuMuueckux snemenToB .M. MenneneeBa B
pa3BUTHUH HAYKH

CtpoeHue BeliecTBa. XUMU4ECKasl CBA3b, €€
BU/IbI; MEXaHU3MbI 00Pa30BAHUS
KOBAJIEHTHOM cBsA3U. BonopoHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenenb okucnenus. Bemecrtsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIAPHOTO
CTpPOEHUs

[TonsiTrie 0 AMCHEPCHBIX CHCTEMAX.
HcTrHHBIE U KOJIJIOUTHBIE PaCTBOPHI.
MaccoBas 10JIs1 BEeIeCTBA B pacTBOpE

Knaccudukarus 1 HOMEHKIATypa




HEOpPraHMYEeCKuX coeuHeHu. I 'eneTnueckas
CBSI3b HEOPraHMYECKUX BEILECTB, Pa3TUYHBIX
KJIaCCOB

Krnaccuukaius XuMUYIECKUX Peakiiuii B
HEOPraHWYECKON U OPraHNYECKON XUMUHU.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHUS U IPEBPAIICHUSI SHEPTUU TIPU
XUMUYECKUX PEAKIUIX

Ckopoctb peakunu. OOpaTUMbI€ PEAKIIUH.
XUMHUYECKOE PaBHOBECUE

10

ITpaktuyeckas pabota Ne 1. «BiusHue
pa3nMuyHBIX (AKTOPOB HA CKOPOCThH
XUMHUYECKON pEaKLI»

11

Dnexrponutuyeckas qucconunanus. [lonstue
0 BogopoaHoM rnoka3zarene (pH) pactBopa.
Peakiiuu nonHoro oomena. ['maponus
OpPraHUYEeCKUX U HEOPraHMYECKUX BEIIECTB

12

OKHCIIUTETFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.
[TonaTue 00 ANEKTPOIU3E PACIIIIAaBOB U
pacTBOpOB couieit

13

KonTtponpHas pabota o pasneny
«TeopeTnueckre OCHOBbI XUMUN»

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CHCTEME XMMHUYIECKHX 3j1eMeHToB []. 1.
MeneneeBa 1 0COOEHHOCTH CTPOEHUS
atoMoB. O0mMe pU3nIEecKre CBOMCTBA
METaJIIoB

15

CrnaBbl METaIIOB. DIEKTPOXUMHUUECKHH psiJl




HANPSIKEHU N METaJIJIOB

16

XuMHYECKHE CBOMCTBA BaXKHEHIIIX METAJIJIOB
(HaTpui, Kaui, KaJIbIIUiA, MarHUH,
AIFOMMHUN) ¥ UX COETMHEHUN

17

XHUMHUYECKHE CBOKMCTBA XPOMaA, MEIH U KX
COCIIMHEeHUH

18

XUMHUECKHEe CBOMCTBA IIUHKA, JKeJie3a U UX
COeTUHEHUN

19

[TpakTueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

HCMeTaJ'IJ'II)I, HUX ITOJIOXKCHUC B
[leproanyeckoi cucTeMe XUMHYECKUX
anemenToB [[. 1. MeHneneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

21

Pu3NYECKUE CBOMCTBA HEMETAIIIIOB.
AJnoTponusi HeMeTaIoB (Ha puMepe
KHCIOpoAa, cepbl, hocdopa u yriaepoaa)

22

XUMHUYECKHE CBOMCTBA TaJIOr€HOB, CEPhI U UX
COeIUHEHUN

23

Xumuueckue cBOMCTBA a30Ta, pocopa U ux
COCIMHEHUH

24

XUMHUYECKHE CBOICTBA Yriepoaa, KpeMHUS U
HUX COCIUHEHUN

25

[IprumeHeHrEe BaXKHENIIIUX HEMETAJIIIOB U UX
COeUHEHUN

26

O0001IIEHNE U CUCTEMATU3AIIUA 3HAHU 1O




Teme «HemeTaniabr»y. Beraucienus mo
YPaBHEHUSIM XUMHYECKUX PEAKIU U
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 SKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TEME 1
"Hemeramibl"»

73 KonTtponpHas pabora o reMam «MeTtauibl» U |
«Hemerannbi»

79 Heoprannueckue n opraHu4ecKrue KUCIOTHI. |
Heoprannueckne n opraHu4ecKrue OCHOBaHUs
AMdoTepHbIe HEOPTaHUYECKHUE U

30 OpraHu4ecKue coelMHeHus. [ 'eHeTnyueckas |
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB
Poiib xuMuu B 00€CIIEUEHUH DKOJIOTIYECKOI,

31 YHEPreTUYECKON U MUIIEBOM 0€30MaCHOCTH, 1
Pa3BUTHH MEIUITMHBI
ITpencraBnenns 00 oOLUMX HAYYHBIX

32 MPUHIUIIAX IPOMBILITICHHOTO I10Jy4ECHUS 1
BaKHEHIINX BEILECTB

33 UYesioBek B MUPE BEILIECTB U1 MaTEPUAJIOB 1

34 XuUMUS U 310pOBbE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




MPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBI

10 KJTIACC

Kon
NMpoBepPsieMOro
pe3yabTara

HpOBePHEMLIe NpeAMETHLBIC PE3YJIbTAaThI OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nporpamMmmsl CpeaHEro 0611[61"0 06pa30BaHI/IH

1 TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHH

CdopMupoBaHHOCTh TPEACTABICHUI O XUMHUYECKOW COCTaBIIAIOIICH
€CTECTBEHHOHAYYHON KApTUHBI MHUpa, pPOJIM XHMHUH B TIO3HAHUU
11 SIBJIGHUW TpUpPOnbl, B (OPMUPOBAHUM MBINUICHUS U KYJbTYpPbI
' JUYHOCTH, €€ (YHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOW ISt
pelieHus] TMPaKTHYECKHX 3alad U DSKOJIOTHYECKH O0OCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO M TIPUPOIHOM cpefie

Brnanenne cucremMoil XMMHYECKMX 3HAaHHWH, KOTOpash BKJIKOYAET:
OCHOBOIIOJIararomye TTOHSTHS (Monekyna, BaJICHTHOCTb,
JNEKTPOOTPULIATEBHOCTh, CTEMEeHb OKHCIEHHUS, XMMHYEecCKas CBS3b,
MOJIb, MOJIIpDHas Macca, MOJIIPHBIH OO0BEM, YIJIEpOIHBIH CKEJeT,
(yHKUMOHANbHASL ~ TpyNma,  pagukaig,  H30Mepus,  H30MeEpbl,
12 FOMOJIOTUYECKUI  psAZl, TOMOJIOTH, YIJIEBOAOPOIbl, KHUCIOPOA- U
. azoTcofiepKalllie COEAMHEHHUs, OMOJIOTMYECKH AaKTHBHBIE BEILECTBA
(yrneBojibl, KUpHI, OCIKH), MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHUS); TEOPUHM M 3aKOHBI (Teopus
XMMHMYECKOT0 CTpOeHUs opraHudeckux semects A.M. byrtneposa),
3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHH, (PAKTOIOTHYECKHE

CBEICHHUS O CBOWCTBax, COCTaBe, IMONYYCHHUH U 0O€30MacHOM




HCIOJb30BAaHUHN  Ba)KHEHUIIINX HCOPraHM4YCCKUX ©W  OPraHUuYCCKUX

BEIIECTB B OBITY M IIPAKTUYCCKOM JICITEIBHOCTH YE€IOBEKA

1.3

ChopMupoBaHHOCT, yYMEHUN BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHATUM,  YCTAHaBIMBATh WX  B3aUMOCBS3b,  HCIIOJbB30BATH
COOTBETCTBYIOIIME IOHATHUS MPHU OINUCAHUU COCTaBa, CTPOCHUS H

MpEBpALIEHUN OPraHUuYeCKUX COCTMHEHU N

1.4

c(OpPMUPOBAHHOCTb YMEHUIN HCIO0JIb30BATh XUMHUYECKYIO CHMBOJHUKY
JUI COCTaBIIEHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH,
COKpauI€HHON) (GOpMyNl OpraHM4ecKMX BEIIECTB M ypaBHEHUI
XUMHUYECKUX PEAKIU, N3rOTaBIMBATh MOJEIHN MOJIEKYJ OPraHUYECKUX
BEUIECTB I WIIOCTPAMU MX XMMHUYECKOI'O0 M MPOCTPAHCTBEHHOIO

CTPOCHUS

1.5

ChopMupoBaHHOCT, ~ YMEHUW  YCTAHaBJIMBATh  IPUHAMICKHOCTD
M3YYEHHBIX OpPraHWYECKHUX BEIIECTB MO HUX COCTAaBY M CTPOCHUIO K
onpefenéHHOMY KJjlaccy (Tpynme) coeluHeHui (yriaeBOAOpO.bl,
KHCIIOPO U a30TCOAEpXKAIME COCTUHEHUS, BBICOKOMOJICKYIISIPHBIE
COCIMHEHHMsI), JlaBaTh WM  Ha3BaHUS 10  CHCTEMaTH4eCKOU

HoMeHkJaType (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHS OMpPENesTh BUIbl XUMUYECKOH CBSI3U B

OpPraHUYECKUX COCAUHEHUIX (OJUHAPHBIC U KPATHBIE)

1.6

ChopMupOBaHHOCT,  yMEHHUS TNPUMEHSTH: IOJOKEHUS  TCOPUU
CTpoeHus opraHmdyeckux BemecTB A.M. byTiepoBa nnsi oObsicHEHHS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHHMS; 3aKOH

COXpaHCHUA MaCChbl BCIICCTB

YraeBogopossl. Kucnopoaconepxanme u a30TcoJiepXKallne




OPraHu4€CKrUC COCAUHCHM. BI;ICOKOMOJICKYJ'IHPHBIG COCINHCHUA

2.1

ChopMupoBaHHOCT, YMEHUI MPUBOJIUTH TpPUBUAIbHBIE Ha3BaHUS
OTAENbHBIX OPraHMYECKHUX BELIECTB (ITHJICH, NMPOMMUJIEH, AallETHJIEH,
STUJIEHTJINKOMb, TJIUIEpUH, (eHon, Qopmanpaerua, areraibIeru,
MypaBbHHasi KHCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIOTA,
CTeapuHOBasl KHCIIOTa, TJIIOKO3a, (pPyKTO3a, Kpaxmal, IeJUIi0JI03a,

TJTUIIVH)

2.2

ChopMupoBaHHOCTH YMEHHH XapaKTepU30BaTh COCTAaB, CTPOCHUE,
(u3nYecKkue M XMMHYECKHE CBOMCTBA TUIMYHBIX IPEACTaBUTEICH
pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, 3THJICH,
NpONWJICH, aleTuieH, OyramueH-1,3, MerunOyramueH-1,3, OeH3ol,
METaHOJI, 3TAHOJ, ATHJICHIJIMKOJb, TJIMLIEPUH, (DEHOJ, aleTabIeru,
MypaBbHHasi U YKCYCHas KHCIOTBI, TIJIFOKO3a, Kpaxmal, IIeJIIHJI03a,

aMUHOYKCYCHasl KHCJI0Ta)

23

ChopMHUpOBaHHOCTh YMEHHSI HIUTFOCTPUPOBATH TE€HETUYECKYIO CBSI3b
MEXIYy  TUOWYHBIMHA  NPEACTABUTEISIMH  PA3IMYHBIX  KJACCOB
OpPraHUYECKUX BEUIECTB YPABHEHUSAMH COOTBETCTBYIOIINX XUMHUYECKHUX

peaKIuii C HCIOJIb30BAaHUEM CTPYKTYPHBIX (GOpMYyJI

24

CdopmupoBanHOCTh YMEHHUS XapaKTepru3oBaTh M CTOYHUKU
YTII€BOOPOIHOTO ChIPhs (He(Th, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepaboTKU U MPaKTUUYECKOE IPUMEHEHU E TPOAYKTOB I1epepadoTKu

XUMHUA U )KNU3HB. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX
METOAax Hay4YHOIr0 MO3HAHMS, UCIOIb3YEMbIX B XUMUH MPU U3y4ECHUU

BEIIECTB W XUMHUYECKHX SBJICHHWH (HAOIIOJCHHE, W3MEpEHHE,




OKCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie), HCIIOJIB30BAaTh CUCTCMHBIC
XUMHUUYCCKUEC 3HaHUA JId IIPUHATHA pCH_IeHI/Iﬁ B KOHKPCTHBIX

JKHU3HCHHBIX CUTYalUAX, CBA3AHHLIX C BEHICCTBAMU U UX IIPUMCHCHHEM

32

ChopmMupoBaHHOCTH yMEHHH COOJIFO/IaTh TpPaBWIa TOJB30BAHUS
XUMHUYECKON TOCYZ0oH W JabopaTOpPHBIM OOOPYJOBAaHUEM, a TaKKe
npaBujIa OOPaIIEHUs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMHU

11O BBIITOJIHCHHIO Ha60paTOpHI)IX XHUMHYCCKUX OIIBITOB

33

ChopMHPOBaHHOCTh YMEHHI TUIAHUPOBATh U BBIOJIHITh XUMUYECKUN
IKCIIEPUMEHT (TPEBPALICHUSI OPraHUYCCKUX BEIECTB IPH HArPEBaHUM,
NOJTYYEHHUE dTUJICHA M U3YYEHHUE €ro CBOMCTB, KAYECTBEHHbBIC PEAKIIMU
OpPraHUYECKUX BEIECTB, JICHATYypalusi OCJIKOB IpU HArpeBaHHH,
[[BETHBIC PEAKIMH OCIIKOB) B COOTBETCTBHM C MPAaBHJIAMH TEXHUKHU
0e30macHOCTH MpH OOpaIieHMH ¢ BEIIeCTBAaMU M J1a0OpPaTOPHBIM
000pyaIOBaHUEM; MPEICTABIISATh pe3yNIbTaThI XHUMHYECKOTO
JKCIEepUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX

peaKHI/Iﬁ n (bOpMYJ'H/IpOBaTB BbBIBOAbBI HAa OCHOBC 3THUX PE3YJIbTATOB

34

ChopMrpOBaHHOCTh YMEHHIA POBOIUTH BEIYUCICHHSI IO XUMHUYIECKHM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOI'O BEIECTBA WM
MPOAYKTA PEaKLUU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO

N3 UCXOJHBIX BCIICCTB UJIK ITPOJYKTOB peaKL{I/II/I)

3.5

CdopmupoBaHHOCTh yMEHUHI KPUTUYECKU aHAJIU3UPOBATH
XMMHUUYECKYI0 MH(OpMalHIO, MOJYyYaeMyl0 U3 pa3HBIX HCTOYHUKOB

(cpenctBa MaccoBoit nHGopMaluu, cetb IHTEpHET U apyrue)

3.6

ChopMupoBaHHOCT, yYMEHUH COOMIOAATh TpPaBHIA SKOJIOTHYECKH

[eIeCO00Pa3HOro MOBEACHHUS B OBITY M TPYAOBOH AESITENTHHOCTH B




LENISIX COXPAHEHHUs CBOEr0 3JI0POBbS U OKPYKAIOIIEH IPUPOIHOU
Cpelbl, OCO3HABaTh OIACHOCTb BO3CHCTBHS Ha JKHUBBIC OpPraHU3MBbI
OMpeeNEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs CMBICI TMOKa3aTess
[NJK (mpemenbHO JONyCTMMOW  KOHIIEHTpAllMHM), TMOSACHATH Ha
npuMepax CrnocoObl YMEHBIIEHHS M TPEIOTBpPALICHUS WX BPEIHOTrO

BO3H€ﬁCTBHH Ha OpraHu3M 4YCJIOBCKa

11 KVIACC

Kon
NPOBEPSIEMOT0
pe3yjabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yabTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHusA

1

TeopeTndyeckrue OCHOBbI XUMHH

1.1

Bnagenue cucreMoll XMMHUYECKHMX 3HAHWM, KOTOpasi BKIIIOYAET:
OCHOBOIIOJIATAOIINE  TMOHATHS  (XMMHUYECKHH  DJIEMEHT,  aToM,
AIIEKTPOHHAsS 000JI0YKa aTOMa, §-, p-, d-2JEKTPOHHBIE OPOUTAIIN ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENEHb
OKHCJICHUSl, XMUMHMYECKasl CBS3b, MOJIb, MOJIIpHAsh Macca, MOJISIPHBIN
00bEM, KpHCTaJNIMYecKass pemérka, THIBl XUMHUYECKUX peaKiuil
(OKMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U HHAOTEPMUYECKHE,
peaKky HOHHOTO OOMEHa), PacTBOp, AJIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT ~ AUCCOLMALUsA, OKUCIUTENb, BOCCTAHOBUTEIID,
CKOPOCTb XMMHUYECKOM peaklMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS AIEKTPOIUTUYECKOW Aucconanud, llepuomnyueckuit

3akoH /.. MeHneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,




CHMBOJIMYECKHH S3BIK XHUMMHH, CbaKTOJ'IOFI/IT-IeCKI/Ie CBCACHHUA O CBOfICTBaX,
COCTaBC, IIOJIYYCHHH H 0€e30IMacHOM  HCIOJIB30BAHUM  Ba)KHEHIIINX
HCOPraHM4YCeCKHUX BCHICCTB B 6I>ITy u HpaKTI/I‘{eCKOI\/JI JCATCIIBHOCTH

YCJIOBCKa

1.2

C(l)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IIPU3HAKU U
B3aUMOCBA3b H3YUYCHHBIX HOHSITI/II\/'I, MNPpUMCHATL COOTBCTCTBYHOIIUC
IIOHATUA TIIpU OIIMCAHUU CTPOCHUA U CBOMCTB HCOPraHUYICCKUX
BCIICCTB U HX HpeBpameHHﬁ; BBIABIIATH B3aUMOCBA3b XHMMHYCCKHUX
3HAHUH C IIOHATHUAMU u npeaAcCTaBJICHUAMUA Apyrux

CCTCCTBCHHOHAYYHBIX IPECAMETOB

1.3

Branenne OCHOBHBIMM METONAMHU HAyYHOIO IIO3HAHUS BELIECTB U
XUMHUYECKUX SBICHWH (HaOmroleHue, WU3MepeHue, OSKCIePUMEHT,

MOJIEIMPOBaHHUE)

1.4

ChopMUpPOBaHHOCTh YMEHHH ONPEACIATh BaJCHTHOCTh W CTEICHBb
OKHUCJICHUSI XUMHUYECKUX DdJIEMEHTOB B COCAUHEHUSIX Pa3JIMUYHOTO
COCTaBa, BHUJ  XUMHUYECKOW  CBsS3M  (KOBaJICHTHas, HWOHHAas,
MeTaJUInYecKasi, BOAOPOIHAs) B COCAMHEHUSIX, TUIl KPHUCTAJUINYECKON
pPEMIETKH KOHKPETHOTO BellecTBa (aTOMHAasi, MOJIEKYJSIpHAsl, HMOHHAas,

MeTaJTnYecKast)

1.5

ChopMupoBaHHOCTh YMEHUM OMPEEIATh XapaKTep CpPeabl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCAUHEHUIN

1.6

ChopMUpOBaHHOCTh ~ YMEHHS  KIACCH(PHUIHMPOBATH  XMUMHYECKHE
pEaKLUU MO Pa3IMYHBIM MPHU3HAKaM (YHMCILy U COCTaBY pearupyroiux
BEIIECTB, TEIIOBOMY OJ((hEKTy peakiuu, H3MEHEHUIO CTeneHe

OKHUCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I PCaKImu, y4acTuro




KaTaau3aTropa)

1.7

ChopMupOBAaHHOCTh ~ YMEHHMIl  COCTaBISATh YpaBHEHUS  pPEaKLMH
pa3IMYHBIX THUIIOB, IIOJHBIE M COKPAIIEHHBIE YpPAaBHEHMs peakiui
HMOHHOT0 OOMEHA, YYUTHIBAs YCIOBUSI, IPH KOTOPBIX 3TH PEAKIMH UITYT

JO0 KOHIIa

1.8

CchopMupoBaHHOCTh YMEHHI IPOBOAUTH PEAKIMH, IMOATBEPKAAIOIMUE
KAUYeCTBEHHBI  COCTaB  pa3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOIHBIX

pacTBOpax HCOPraHM4ICCKUX BCUICCTB

1.9

ChopMupoBaHHOCTh YMEHUH PACKPBIBATh CYIIHOCTH OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHbBIX peakuui MOCPEICTBOM COCTaBJICHHUS

AJIEKTPOHHOTr0 OajaHca TUX peaKuil

1.10

ChopMupOBaHHOCT, YMEHUN OOBSICHATH 3aBHCHMOCTh CKOpPOCTHU

XUMHUYECKOM peakuy OT Pa3InyHbIX (PAKTOPOB

1.11

ChopMHUpOBAaHHOCT, ~ yMEHUW  OOBSCHATH  XapakTep  CMEIICHUS
XUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3/CHCTBUSA

(npunnun Jle laTtensbe)

O6I_Haﬂ U HCOPraHHU4YCCKasd XUMUA

2.1

ChopMupoBaHHOCTh YMEHUH pPAaCKpbIBaTh CMbICT llepromudeckoro
3aKOHa JI.W. Menneneesa " JIEMOHCTPUPOBATH ero
CHUCTEMATH3UPYIOIIYI0, OOBSICHUTECIBHYIO M  MPOTHOCTUYECKYIO

byHKIIUH

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHUE
aTOMOB XMMMYECKMX 3jeMeHTOoB |—4 mnepuogoB Ilepuonnueckoit

cUCTeMbl XuMHYecKuX odnemeHTtoB JI.JMI. MenneneeBa, wucnonb3ys




MOHATHS  «S-, p-, d-3TEKTPOHHBIE OpPOUTANIN», «IHEPreTUYECKHe
YPOBHU»,  OOBSICHSITH  3aKOHOMEPHOCTH  W3MEHEHHUS  CBOWCTB
XUMUYECKUX JJIEMEHTOB U MX COEIMHEHUM IO MEPUOJaM MU TPYyIIam

ITepuoauyeckoit cucreMbl XuMu4eckux 3jemMmenToB /.M. MeHnieneeBa
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CchopMupoBaHHOCTh YMEHHMI XapaKTepu3oBaTh (OMUCHIBAThH) OOIIHE
XMUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3NIUYHBIX KJIACCOB,
HOATBEPXKJAaTh  CYLIECTBOBAHHME T'€HETHYECKOM  CBSA3M  MexXay
HEOPraHMYECKMMHU  BEIIeCTBAaMH € IIOMOUIbIO  YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMUpOBaHHOCT, ~ yMEHHUW  YCTaHABIMBATh  MPHHAIJICKHOCTD
HEOPraHUYECKUX BEIIECTB MO HUX COCTABY K ONpEACIEHHOMY KIACCy
(rpynme) coeauHeHu (IPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbI,

OKCH/IbI, OCHOBAHUSI, KUCJIOTBI, aM()OTePHBIE THIPOKCHIBI, COJIN)

2.5

C¢hopMHPOBAaHHOCTh YMEHUI HCIOIb30BATh XUMHUYECKYIO CHMBOIHKY
IJIT  COCTaBJCHHS (OPMYJT BEIIECTB W YPaBHEHHH XUMHUYECKHUX
peakuuii, cucreMatnueckyto HoMeHknatypy (IUPAC) u tpuBnanbHble
Ha3BaHMUS OTHEJIBbHBIX HEOPraHWYECKMX BeUIecTB (yrapHbli Tas,
YIJIEKUCIbI ra3, aMMUak, raméHas HW3BECTb, Herami€Has H3BECTb,

MUTHEBAsI COJA, IUPUT U JPYTHUE)

2.6

ChopmMupoBaHHOCTh YMEHUW XapaKTepHU30BaTh (OMUCHIBATH) OOIIME
XUMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKAATh  CYIIECTBOBAHME  TEHETUYECKOW  CBSI3U  MEXKIY
HEOPraHWYECKUMH  BEHIECTBAMU c MTOMOIIIBIO ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh YMEHHUI TJIAHUPOBATH M BBHIMOTHATH XUMUYCCKUN




OKCHEPUMEHT (pa3joKeHHE IMEepOKCHJIa BOJIOPOAAa B MPUCYTCTBUU
KaTajau3aTropa, ONpPEAENIeHUE Cpelbl PAaCTBOPOB BELIECTB C IMOMOUIbIO
VHUBEPCATbHOI'O0 HMHAWKATOPA, BIMSHHE pA3JMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XUMHUYECKOW peaklud, peaklIudu HOHHOr0 OOMeHa,
KaueCTBEHHbIE peaklMK Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHWUS, pEUIeHHE JKCIEePUMEHTAJbHBIX 3a/ad IO TeMaM
«Mertanns» u «HeMeTannsl») B COOTBETCTBHM C IPABUIAMH TEXHHUKHU
Oe3omacHOCTH MpH OOpallleHHH C BEUIECTBAMH M Ja00paTOPHBIM
000pyI0OBaHUEM; MIPEICTABIIATh pe3yabTaThl XUMHUYECKOT O
SKCHepUMeHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIHpPOBaTH BHIBOABI HA OCHOBE 3THUX PE3YJIHTATOB

2.8

ChopmMupoBaHHOCTh yMEHHH COOJIIOJATh TIpaBWiIA TOJH30BAHUS
XUMHYECKON TOCYI0 M JIabopaTOpPHBIM OOOPYIOBAHHEM, a TaKKe
npaBuja oOpalieHus C BEUIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSMU

110 BBIITIOJIHCHHUIO na6opaTopHHx XUMHYCCKHUX OIIBITOB

2.9

C(l)OpMPIpOBaHHOCTI) yMeHI/Iﬁ XapaKTCPU30BaATh XUMHYCCKUC
MMPpOMHECChI, JICKAIMHUEC B OCHOBC IIPOMBIINJICHHOI'O ITOJIYYCHUA CCpHOI7I
KHCJIOTbI, aMMHaKa, a TaKXC C(bOpMHpOBaHHOCTI) Hpe)lCTaBJ'IeHI/Iﬁ 00
06H_II/IX HAaYYHBIX IMpUHIOUITIaxX n OKOJIOTHYCCKUX npo6neMaX

XUMHUYCCKOro mMpon3BoOACTBA

XUMHUA U KU3HBb. PacuéTnl

3.1

ChopMupoBaHHOCTh TPEACTABICHUI O XUMHYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHON KAapTUHBI MHpA, POJU XUMHUU B TMO3HAHUH
SBIICHU TPUPOABl, B (HOPMHUPOBAHUHM MBIIUICHUS U KYJIbTYpPbI

TUYHOCTH, €€ (YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOTUMOW JIJIs




pPeIICHUA MPAKTHYCCKUX 3aJad W OKOJIOIrMYCCKHU 000CHOBAHHOI'O

OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOAHON cpefe

3.2

CdopmupoBaHHOCTh YMEHUI KPUTHUYECKHU AQHAJIM3UPOBATH
XUMHUYECKYI0 HH(]OpMalHio, MOJydyaeMyl0 M3 pa3HbIX HMCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHHUKAIIMM, CETh VIHTEpHET U Apyrue)
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ChopMupoBaHHOCTh YMEHHMH COOJIIOJIATh TMpaBUJia AKOJOTHUYECKU
1[eJIecO00Pa3HOro MOBeAEHHsI B OBITY U TPYAOBOH NEATENbHOCTH B
LEIAX COXPAaHEHUS CBOErO 3J0pPOBbSI U OKPYXKAKOLIEH HPUPOIHOU

cpelbl
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Oco3HaBaTh ONAcHOCTb BO3JCMCTBUS Ha JKHUBBIE OpPraHU3MBbI
OnpeeNIEHHBIX BEIECTB, MOoHUMas cMmbica mmokasarens [1JK, noscHaTh
Ha IpUMeEpax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHHS UX BPEIHOTO

BO3I[€I>'ICTBH$I Ha OpraHu3M 4€JI0BCKa

3.5

ChopMHPOBaHHOCTH YMEHUI IIPOBOJUTH BBIYM CIICHUS c
UCIIOJIb30BAaHUEM IIOHATUS «MaccoBasl JOJs BEIIECTBA B PAacTBOpE»,
OOBbEMHBIX OTHOIIEHMH Ta30B INpU XMMHUECKHX pEaKLUsAX, Macchl
BeIlleCTBa MM 00BbEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce MM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKLUU BEIIECTB,
TErJIOBOro 3¢ (exra peakluu Ha OCHOBE 3aKOHOB COXPAHEHUS MaccChl

BCHICCTB, MMPCBPAIICHHA U COXPAaHCHUS SHCPIUU




HPOBEPAEMBIE SJIEMEHTBI COAEP KAHUSA

10 KVIACC

Kona

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XHUMHUHN

1.1

HpeleeT OpFaHquCKOﬁ XUMUH: €€ BO3HUKHOBCHHUC, PA3BUTHC U 3HAYCHUC B
IMMOJIYYCHHUHU HOBBIX BCIICCTB U MATCPHUAJIOB. TeopI/m CTPOCHUA OPraHUYICCKUX

coenuHenut A.M. ByTiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CrpykTypHble (OpMYyNBl OpraHMYECKMX BELIECTB. [ omMoJorusi, M3OMepus.
XuMHYECKasl CBSI3b B OPraHUYECKUX COCAVHEHUSX — OJMHAPHBIC U KpaTHBIE

cs3u. [IpencraBienue o kinaccupuKay OPraHMIECKUX BEIIECTB

1.3

Homenknatypa ~ opraHWyecKMX  COCIMHEHMH  (CHCTeMaTHuecKas) |
TpUBHUAJIbHBIC HA3BAHUS BAXXHEHIINX MPECTABUTENEH KIACCOB OPraHUYECKHUX

BCIICCTB

YrieBoaopojibl

2.1

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMH psa. Meran u 3TaH —
IpocTeiIne MpeaCTaBUTENN aJKaHOB: (PU3MUECKHE U XUMHUYECKUE CBOWCTBA
(peakuuy 3aMelIEHMs] U TOPEHMsI), HAXOXKJEHUE B NPUPOIE, MOIY4YCHHE U

IIPUMEHEHUE

2.2

AJNKEHBI: cOCTaB M CTpOCHHUC, TOMOJIOTMYECKUI pAAa. OTHIIEH U MMPONUJIICH —
HpOCTGﬁH.IPIG MpCACTABUTCIIN AJIKCHOB! (bnanecxne U XMMHWYECKHE CBOMCTBaA
(peaKHI/II/I TUAPUPOBAHUA, TAJOTCHUPOBAHUA, THApPATAIUHA, OKHCICHHA U

NOJMMEPU3ALIMHN), TOTYYEHUE U TIPUMEHEHUE
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Ankanuensl: OyramueH-1,3 u metunOyrtaauen-1,3: cTpoeHHe, BaKHEHIINE
XUMHYECKHE cBOWicTBa  (peakuus MOJIUM €PU3ALIHH). [Tonyuenue

CHUHTCTUYCCKOI'O KaydyKa U PC3NHbI
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AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMSI, TOMOJIOTMYECKUN psill. ALleTUsIeH
— MpOoCTeHIIui MpencTaBUTENb AJKUHOB: COCTaB, CTpOEHHUE, (pusnueckue u
XMMHMUYECKHE CBOWCTBAa  (peakuuu TUAPUPOBAHUA, TajJoOre€HUpPOBAHMS,

rUApaTalyu, TOPEHUs), MOJyuyeHUu e U IPUMEHEHNE

2.5

Apensl. benson: coctaB, cTpoeHHe, (U3NUYECKHE W XUMHUYECKHE CBOWCTBA
(peakuuy rajoreHHMpOBaHUS W HUTPOBAHMS), TMOITYYEHHE U IPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, GU3NUECKUE M XUMUYECKHE CBOWCTBA (peaKiuu

TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), IMMOJIYy4€HUC U ITPUMCHCHUC. TokcuuHOCTH




apeHoB. ['eHeTHueckas CBsI3b MEXJY YIJIEBOJOPOJAAMH, MPUHAIICKANUMHU K

Pa3JIMYHbBIM KJlIaCCaM

2.6

[IpupogHple HMCTOYHUKH YrieBOAOponoB. lIpupoaHslii ra3 M NOMYyTHBIE
HedTsHbIe Ta3bl. HedTh 1 e€ nponcxoxaenue. Crocods! nepepadoTku HedTu:
NEPEeroHKa, KPEeKUHI (TePMUYECKUM, KaTaTUTUYeCKuil), mupoiau3. [IpoaykTel
nepepaboTku He(pTH, MX HPUMEHEHHE B MPOMBIIUICHHOCTH U B OBITY.

KameHHBIH yrosib U IpOAYKTHI €ro nepepadboTKu

Kucnopozaconepxamye opraHu4eckue coeTuHEHHs

3.1

HpeneanHe OJHOATOMHBIC CIIUPTEIL. MeTraHoa #  3TaHOJ: CTpOCHHUC,
(bHSH‘IeCKI/Ie U XHMHUYECKME CBOMCTBa (peaKHI/II/I C aKTUBHBIMH MCTaJlJlaMH,
rajJJorcHoBogopoaamMu, ropeHHe), IIPUMCHCHHU €. BO,Z[OpO,Z[HBIe CBA3U MCKIY
MOJICKYJIaMHU CIITUPTOB. HeﬁCTBHG MCTAHOJIa X 3TAHOJIa Ha OpraHu3M 4YCJIOBCKA.
MHoroaToMHbIE€ CIIMPTHI. OTHIICHTIINKOJIb u TJIMICPUH: CTPOCHHUC,
(i)PISPI‘I@CKI/Ie U XHUMHYECKHE CBOMCTBA (BSaHMOHeﬁCTBHe CO IICIO0OYHBIMH
MCTaJlJIaMU, Ka4C€CTBCHHAsA pCaKus Ha MHOI'OATOMHBIC CHI/IpTI)I). I[eﬁCTBI/Ie Ha

OpraHu3M 4cCjI0BCKa. HpI/IMGHeHI/Ie TJIMIEepruHa U 3TUJICHT JIMKOJIA
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®DeHOJI:  CTPOEGHUE MOJICKYJIbI, (QHU3NYECKUE W XUMHYECKHE CBOKMCTBA.

TokcuunocTh penoia. [Ipumenenue Gpenona
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Anpneruibl M KeTOHbL.  Dopmanpieruj, ameTajlbJIerul: CTPOEHHUE,
¢u3ndeckue W XUMHYECKHME  CBOWCTBA  (peakuMW  OKHUCJICHHS U

BOCCTAaHOBJICHUS, KAUCCTBCHHBIC peaKIII/II/I), MOJIYUYCHHUEC U TPUMECHCHUEC
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OaHOOCHOBHBIE NpeeNbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHASI U YKCYCHAs
KHCJIOTBL: CTpOeHHe, (pu3nyecKkne U XMMHYECcKHUe CBOWCTBa (CBOWCTBA, 00IIMe
JUId KJlacca KHUCJIOT, peakuus sTepudukanuu), MmojJydyeHHe U MpPUMEHEHHE.
CreapuHOBasi M OJEMHOBas KHUCIOTBI KaK IPEICTAaBUTENM  BBICIIUX
KapOOHOBBIX KHCJIOT. MbUIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, HMX

MoIoIIIee JeHCTBUE

3.5

Cnoxuble 3¢Quppl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. [‘uaponus
cnokHbIX 3¢upoB. Kupel. I'mapommu3 xkupoB. [lpumeHeHune KHPOB.

buonoruueckas POJIb X KUPOB

3.6

VYraneBonel:  cocTaB, Kilaccuukanus — yriaeBogoB  (MOHO-, JU- U
nonmucaxapuabl). [roko3a — mpocTedmMii MOHOcaxapua: OCOOEHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PU3MYECKUE U XUMHYECKIE CBOWCTBA (B3aUMOJICHICTBUE
¢ ruapokcuaom wmenu(ll), okucieHne aMMHUAuHBIM pacTBOPOM OKCHJIa
cepedpa(l), BocctanoBIEeHUE, OpOXKEHHUE TIIFOKO3bI), HAXOXKICHUE B MPUPOJIE,
npuMeHeHue, Ouonormdeckas ponb. DortocuHTe3. DPpyKTO3a Kak H30MEp

rmoko3bl. Kpaxman u nemmono3a kKak NpUpoaHble nosuMepsl. CTpoeHue




Kpaxmaljla U LCJUIIOJIO3BbI. duznyeckre U XMMHUYECKHE CBOMCTBA Kpaxmaja

(ruaponmn3, KaueCcTBEHHAs PEaKkIlus ¢ HOA0M)

4 AzoTcoaepxale opraHu4eckue coeIuHeHMs

AMMHOKHCIIOTHI KaK aM(oTepHble opraHndeckue coequHenus. Ousnueckue u
4.1 XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe riuiuHa). buonoruueckoe

3HAYCHHUEC aMHUHOKHCJIIOT. HGHTI/II[I)I

benku kak mpHpPOIHBIE BBICOKOMOJEKYJSIpHBIE coeanHeHus. IlepBuunas,
4.2 BTOpPHYHAs ¥ TPETHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOHCTBAa OEIKOB:

TUAPOIH3, IEHATYpaIlHsl, KAUeCTBEHHBIC PEAKIINU Ha OCIIKH

5 BbICOKOMOJIEKYIJIAPHBIE COEIUH CHUS

OCHOBHBIE TOHATHS XHMHH BBICOKOMOJICKYJIAPHBIX COCIUHEHUM: MOHOMCED,
51 IMoJIMMEDP, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEepuru3alnuu, CpPpCaHAA
MOJICKYJIpHAs Macca. OCHOBHBIE MCTO/ZIbl CHUHTE3a BbICOKOMOJICKYJIAPHBIX

COCIUHEHUN — MMOoJIMMEpH3alvAa U IMOJIMKOHACHCALIUA

DKCIepUMEHTaIbHbIE METOJbl HW3Y4YEHHS BEIIeCTB M WX IPEBpallCHHUIA:
5.2 O3HAKOMJIEHHE C o0pa3llaMud TIPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,

IJ1aCT™MacC, KaydykoB. [lonydeHne CHHTETUYECKOr0 KayuyKa U PE3UHbI

11 KVIACC

Kon IIpoBepsieMblii 3J1eMeHT COJIePKAHUSA

1 TeopeTrdeckre OCHOBbI XUMHH

XUMUYECKUM 3JIeMeHT. AToMm. Snpo artoma, H30TOMNBI. DJIEKTPOHHAS
000109Ka. DHEPreTHYECKUe YPOBHHU, MOAYPOBHU. ATOMHBIE opOUTamu, s-, p-,
1.1 d->nemeHTbl. OCOOCHHOCTH pacmpelesieHus AJIEKTPOHOB 1O OpOUTaIsIM B
aTOMaXx AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAS KOHUTYpaIus

aTOMOB

[lepnonnuecknii 3akoH u Ilepuonnuueckas cucreMa XMMHUYECKUX JJIEMEHTOB
HA.N. MenneneeBa. Cpsa3p nepuoaudeckoro 3akoHa u Ilepuoandeckoi
12 cUCTEMBI XUMUUeckux 31eMeHToB [[.1. MeHjeneeBa ¢ COBpeMEHHOUN Teopu et
' CTPOEHHUSI aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHS CBOMCTB XMMHYECKUX
AJIIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB [0 TPyIIaM U

nepruoaam. 3HaucHUE MNECpUOANYCCKOro 3aKOHa B Pa3BUTUU HAYKU

13 CrpoeHue BemniectBa. XUMHUUYECKas CBsA3b. BHABI XUMHUYECKOH CBSI3M

(KoBaJieHTHasl HEMOJSIpHAs W TOJspHas, MOHHAs, MeTajuudeckas). MoHBL:




KaTHOHBl W aHWOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM XUMHYECKOU

CBs13M (OOMEHHBIN M TOHOPHO-aKIICITOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DJIeKTpOOTpULATENBHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa  MONEKYJIpHOTO M HEMOJEKYJISIPHOIO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEMIECTBA. THUIBI KPHUCTAJUIMYECKUX  PEUIETOK.
3aBUCUMOCTh CBOMCTBAa BEHIECTB OT THUMNA KPUCTAJUIMYECKOH PEHIETKH.
[lonssTne o AucnepcHbIX cuctemax. VCTUHHBIE W KOJUIOMIHBIE PaCTBOPBHI.

MaccoBas 1071 BeliecTa B pacTBoOpe

1.6

Knaccudukanus HEOPraHUYECKUX COCIUHCHHUI. Homenkiatypa

HCOPraHN4CCKHUX BCUICCTB

1.7

Xumnueckass — peakuus. Knaccudukauuss  XuMuUUeckux — peakuuid B
HEOPraHWYeCKOW M OpraHM4eckod XHMMHU. 3aKOH COXpaHEHHUS MaccChl
BEUIECTB, 3aKOH COXPAaHEHUs W IMPEBPAILCHUS SHEPrUM IPU XUMHUYECKHUX

peakusax

1.8

CKopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (JaKTOPOB

1.9

OOpatuMble peakiuu. XUMHUYECKOe paBHOBecHe. DakTOpbl, BIMSIONIUME Ha

cocTosiHuEe xuMmudeckoro pasHoBecust. [Tpunuun Jle Ilatense

1.10

Onexrponutnyeckas nuccoruanus. CuiibHble U ciadble aniekTponutel. Cpena
BOJHBIX PACTBOPOB BEHICCTB: KHCIIAsd, HeﬁTpaHLHaSI, IIeJI04Hasd. PeaKIII/II/I

HOHHOT0 oOMeHa

1.11

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC pe€akuuun

Heoprannueckas xumus

2.1

Hemeramner. Ilonoxxenue HemeraimoB B Ilepuogmueckon  cucreme
XUMHUYEeCKuX dieMeHToB J[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB.
®du3nYecKre CBOMCTBA HEMETAJIOB. AJIOTPOIHS HEMETAJUIOB (Ha MpUMEpE

KHCTI0pOo/a, cepsl, pocdopa u yriepoaa)

2.2

XUMHUYECKHE CBOWCTBA Ba)KHEHIIMX HEMETaUIOB (TajoreHoB, Cepbl, a30Ta,
docdopa, yriaepoga W KpEeMHHA) W HUX COCAUHEHUH  (OKCHJIOB,
KHCIIOPOJICOJICPKAIINX KHUCIOT, BOMOPOIHBIX coelAuHeHui). [IpuMeHeHue

Ba)KHEUIIINX HEMETAJIIOB U UX COEAUHEHUN

2.3

Mertamnbl. [Tonoxenue meramnoB B Ileprmonnyueckoil cucteMe XUMHUYECKHX
anemenToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX
obomouek aromMoB MeTawioB. OOmme ¢GU3NYECKHE CBOMCTBA METAIIOB.

CriaBbl METaIOB. DIEKTPOXUMHUECKHUH PsIJl HAMIPSKEHUN METaJIOB
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XUMHUYECKHE CBOMCTBA BAXKHEHUIIMX METAJUIOB (HATPHH, KaJWid, KaJdbIWH,

MarHui, aJlOMUHUN, [IMHK, XPOM, JKEJIe30, Melb) U UX coeauHeHuid. O0mue




crocoObI Moay4eHust MeTauioB. [IpuMeHeHre MeTamioB B ObITY U TEXHUKE

2.5

I'enernaeckass CBS3b HCOPraHM4YCCKUX BCIICCTB, MPHUHAMICKAIINX K

Pa3IMYHBIM KJIaCcCaM

XUMUA U KA3HD

3.1

Ponp xumum B oOecriedeHUH HKOJIOTMYECKON, SHEPreTHUEeCKOM M THUIIEBOM
0e30MacHOCTH, pa3BUTUU MeEOUIUHBL [IOHATHE O HAy4YHBIX MeETOoJax

IMIO3HaHU BECIICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpenctaBnenus 00 oOmMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
NOJIyYEHHs] BAXKHEHIIMX BeUlecTB. YeloBEeK B MUpPE BEUIECTB U MATEPUATIOB:
BAKHEUINME CTPOUTEIBHBIE MaTepHuaibl, KOHCTPYKLHOHHBIE MaTepHalbl,
KpacKH, CTEKJIO, KepaMHKa, MaTepHabl U JJIEKTPOHUKH, HAaHOMAaTEPHUAJIbI,

OpraHWYecKue U MUHEpaJIbHbIE YA00pEeHUs
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Xumuss u 300POBLC YCIOBCKA: IIpaBuJia HCIIOJIB30BAHHA JICKAPCTBCHHBIX
IperiapaTroB, IIpaBuJia 0€30I1aCHOI0 MCI0Ib30BaAHUS ImpeuapaToB OBITOBOM

XHUMMHU B IOBCEIHEBHOM KHU3HHU
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