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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHUM Ha YypOBHE CpEeAHETO O0O0Iero ooOpa3oBaHUs
pa3zpabotrana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoit ®@enepamyny», TpeOOBaHU K pe3ysbTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBbHON MPOTPaMMBI CpeaHero ooOIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIXx B  dDeaepalbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yu€rom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTra «XuMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanyu, peaTu3yOIMMUX OCHOBHBIE O0pa3oBaTeibHBIE MPOTPaMMBI, U
OCHOBHBIX TONoXkeHUuH «CrpaTteruu pa3BUTHS BocnuTaHuss B Poccuiickoi
Oenepanuu Ha nepuo 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY TOAXOJ0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtpareruu oOy4eHMsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCSl CPEICTBAMU
yueOHoro npeamMera «Xumusi» A 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHnentyanbHbeie TosiokeHuss GI'OC COO o B3auM0OOYCIOBIEHHOCTH IIEJIEH,
COJIEpXKaHUs, PE3yJbTaTOB OOydeHHUS M TPEOOBAaHWI K YPOBHIO MOATOTOBKHU
BBITTY CKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIYKUT 3aBEPIIAOIIAM OTallOM peaM3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo OOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4eJioBeKa, a TaKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 W TPUPOTHOW cpeae. Peammsyercs xummueckoe oOpa30BaHUE
oOydJaronmxcsi Ha ypOBHE CPEHEro OOIero oopa3oBaHUs CPEACTBAMHU yIEOHOTO
npeaMeTa «XUMHsD, COJIEpPXKAHUE M TIOCTPOCHHE KOTOPOTO OINpEeJeieHbl B
nporpaMme MO0 XHMHHM C YYETOM CHeHU(PUKH HAYKHM XUMHH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MaTE€pUAIbHOU >KM3HU OOIIECTBA, a TakXkKe C y4ETOM
o0mux T1eNel W TPHUHIMIOB, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopa3oBanus B Poccutickoii @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIpaeT ocoOyo poJib B
COBPEMEHHOW LMBHWIM3AIMHU, B CO3/JaHUM HOBOM 0a3zbl MaTepUabHON KYJIbTYPHI.
Ona BHOCHUT CBOU BKJIaJl B (DOPMHPOBAHUE PAMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IJaHHUE€ LEOCTHOTO MPEACTABICHUS 00 OKpYKAlOlleM MUPE KaK O €IMHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMHU IPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMU HAyKaMH, XUMUs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XHMHA KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjeHa Ha pEIICHUE
r100anpHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsI UEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, SKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3A0POBbSL.

B cooTtBercTBHM C OOmMMM LENSMA W TMPUHIMIIAMH CPEIHETr0 OOIIEero
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIH YPOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO NMPEUMYILECTBEHHO HA OOILEKYJIbTYPHYIO NMOATOTOBKY
o0y4JamoIuxcs, HEOOXOIMMYKH UM s BBIPA0OTKM  MHPOBO33PEHUYECKHX
OpPMEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COLMYMa, IPOJOJKEHHUS
0o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBndmIMMU  IpeaMeTa  «XUMUS»  SABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass ¥ HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAaHWW MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUYCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHME NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0OecnedyrBaeT BO3MOYKHOCTb PAacCMOTPEHHUS BCErO0  MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB ¥ TEOPUM XUMUH.

Crtpyktypa comepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHA» CPOpPMHpPOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXO0Ja K H3y4YeHHIO Yy4eOHOro wmartepuana u oOyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONpeEleIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4eCKOM XHMMHMM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCMYECKOW TEOPUM CTPOEHUS OPraHUYECKUX
COCIMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUUYECKHUX U DJIEKTPOHHBIX
IOpEICTaBICHUA O CTpoeHMH BemecTB. CBefeHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEOUHEHHMH. B Kypce OpraHnyecKoM XUMHM IIOJy4YarOT pPa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMUUECKONU PEAKIINH.

ITon HOBBIM yrjaOM 3peHUss B IHpeaMeTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus
TEOPETUYECKHI MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XMUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMHSD» OOYyYarOIIMMCS TPEAOCTaBISIETCS BO3MOYKHOCTh OCO3HAaThb 3HAUYECHUE
HNEPUOANUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOIMUECKHUX MO3ULIMM,



rIyoXXe TMOHATh HCTOPUYECKOE HW3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00o001aromIeit 10 0ObACHSIOMIEH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX U MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TMPOTEKaHusi JomoiHsercss B Kypcax 10 m 11 kiaccoB
AIIEMEHTAMHU COJACPKaHMs, HMEIOUUMH KYJIbTYPOJOTUYECKHUI W TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PAacKpbIBaIOT €€ poJib B IO3HABATEJILHOM W TMPAKTHYECKOU
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUTIOKEHUH XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ U1 TONOJIHEHUS 3HaHWM, pelIeHUSI HWHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1enom coaepkanue yd4eOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3YYEHHUS OPHEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJISI TTOHHMMAaHUS
¢unocodckux uued, TaKMX Kak: MaTepUalbHOE €IMHCTBO HEOPTaHHMYECKOro M
OpTraHUYECKOTO0 MUupa, OOYCJIOBIEHHOCTh CBONCTB BEHIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SBICHUM MYTEM DSKCHEPUMEHTA U
pellieHusi MPOTUBOPEUMH MEXAYy HOBBIMU (akTaMHM UM  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Tak)ke MpoOJeM cOepexeHus: IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepUasoB.

B muane pemenus 3anady  BOCHUTAaHUS, pPa3BUTHUA U COLMAIM3aLUU
00y4JamuXcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMPEICICHUIO
CONlEp)KaHUsA M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUM, HUMEWIIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHaau3za M
00paboTKku nH(popMaLnu, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJIENOBATEeIbCKON NEATENbHOCTH, 3aHMMAIOLIEH Ba)XHOE€ MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XUMUM Kak Ha YPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro 00111ero o0pa3oBaHusl, MPU ONPEAEIICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKU IeJed HU3yYeHHUs NpeaMeTa HalpaBiICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HaETcs (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YEeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOMYECKOW TOYKH 3pPEHUs TAKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3y4deHUus
npeaMeTa SIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHs TJABHBIMHM LIENSIMU W3YYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsrOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KaK BaKHEUIEH
COCTaBJISIIOLLEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUSA, (YHIAMEHTAIBHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH OCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAyYHbIX METOAAX MMO3HAHUS
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOOUMBIX JUIsI HPHOOpEeTEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B MPAKTHUUECKOI U MOBCEAHEBHON KU3HHU;

e DPa3BUTUE YMEHUH U CIIOCOOOB €ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM  XHMHUYECKOTO OKCIEPUMEHTAa, COOJIIOJIEHUEM  IPABUI
6e30macHOr0 OOpAIeHUs C BEIIECTBAMH.

Hapsiny ¢ atuMm, conepikarenbHasi XapakTepUCTHKA LNl 1 3a1a4 U3ydeHHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CHUCTEME CpeIHEro ooiiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTENEeHW OTHAETCSl  MPEANOYTEHHE
NPAKTHUYECKONM KOMIIOHEHTE CcoJepkaHus oOOydeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAICIOIIETO HE
HAaO0OpOM 3HaHUM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMU H
YMEHMSIMU aKTUBHOT'O IOJIy4E€HHs 3HAHUU U NPUMEHEHUS UX B pealbHON JKU3HU
JUIS PELIEHUs] IPAKTUUECKUX 3aau.

B cBsa3u ¢ 3TUM Tpu M3Y4YEHHHM MpeAaMeTa «XUMUS» JIOMUHHUPYIOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3a]a4H, KaK:

ajanranus o0y4arolmMxcsl K yCJIOBUSM JMHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
(OopMUPOBAHHE  HUHTEIJIEKTYaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBA3AHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

(¢opMupoBaHue y OOyyaroUMXcs KIHOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHIIMI), HMEIOUIMX YHUBEPCAJIBHOE 3HAYEHUE [UIs Pa3In4HbIX BUJIOB
JeSITENIbHOCTH: pelleHusl mpo0jeM, MoKucKa, aHalu3a U 00paboTku MHGpOpMaIu,
HEOOXOJUMBIX I NPUOOPETEHHs OMbITa JAEATENbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[O3HAHWM XHMMHM, a TakXKe 1 OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIIMSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HAa OPraHMU3M YEJIOBEKA U MIPUPOAHYIO CPELY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS TI0 XMMHH B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEeMEHHBbIE MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COICPKAHMUS,

dbopMupoOBaHUE U PA3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOIIOAATEIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOU
HANPaABJICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHUH TI00ATBHBIX MpoOIeM
PAIMOHATBHOTO MPUPOIOIOIB30BAHMS, TTOTIOJIHEHHSI SHEPTETHYECKUX PECYPCOB H
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETEHUsS OIbITa
UCIIOJIb30BaHUS TTOJTYYCHHBIX 3HAHUHN JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnaHe cpegHero oOmiero oOpa3oBaHUS MPEaMET «XUMUS»
©a30BOTr0 ypOBHS BXOIHT B COCTaB MpEeAMETHOHN oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1miee 4yuCIIo YacoB, OTBEIEHHBIX JUISI H3YUCHUS XHUMHHU, HAa 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJzento), B 11 knacce — 34 yaca (1 gac B Hefieno).



COIAEPKXAHUE OBYYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMeT opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepHaloB. Teopus CTPOEHHUS] OPraHUYECKHUX
coequnenuit A. M. byTiepoBa, e€ ocHOBHbIE TTo10)KeHU. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYeCKHX BelecTB. [ oMmonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o KinaccUpUKANNM OpPTaHUYECKUX BemiecTB. HoMmeHkmaTtypa
OpraHUYEeCKUX COEIMHEHMM (cucTeMaThueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPECTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
O3HAKOMJIEHHE ¢ oO0pas3llaMi OpPTaHMYEeCKHUX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIESCTB, HAOIIOICHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMI psa. MeraH M 3TaH —
MPOCTEUINNE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakiuu 3aMelleHus] W TOpPEHUs), HAXOXKJEHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psl. DTUIICH U MPOMUIEH —
MPOCTEUINTNE TPEICTABUTENIN AIKEHOB: (U3MYECKHE W XUMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOTyYEHUE U PUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETUIICH
— TMPOCTEHIINIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMHUYECKUE CBOMCTBA (peakiuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, TUJIpATAIINH,
TOPEHMUS ), OJyYEHUE U IPUMEHECHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, u3NUECKHE W XUMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYUYEHUE U TpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBANUsSl U HUMPOBAHUS), NoOdyuyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YII€BOAOPOAOB. IlpupoaHblii ra3 W IOMyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTalUTH4eCKuil), mnuposu3. [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIN
yToJib U IPOAYKTHI €r0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHMs BEUIECTB U HUX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyKOB W PE3UHBI, KOJUIEKLHU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPOU3BOAHBIX, MPOBEJICHNE MPAKTUUYECKONW PAOOTHI: MOIyYEHHE STUJICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuétnrlie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XMMHUYECKOM peakuuud (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA WJIM MPOJIYKTA PEAKIIUU 0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:xaiiue opranudeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue U XUMHUYECKHME CBOMCTBA (peaklMh C AaKTUBHBIMU METaJlJIaMH,
raJIOTEHOBOJIOPOJIaMH, TOpEHHE), MpuUMeHeHue. BoIopoaHbIe CBS3UM MEKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHO A 1 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaroMHbple  CHUPTHL. DTUJEHTJIMKOIb W  T[JIMIEPUH: CTPOCHHE,
dbuznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJECWCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHasi peakilds Ha MHOI0aTOMHbIE CHUpThl). [lelicTBue Ha
opraHu3M uesoBeka. [[pumeHenue riuiepruHa u 3THIICHTJIMKOJIS.

deHos: CTpOCHHWE MOJIEKYJbl, (PU3NYECKne ¢ XHUMHYECKHE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue gpenona.

Anpaerunbl U kemouwvl. DopManbIeruj, —aleTalblIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIIH), TIOJyYCHUE U PUMEHEHNE.

OnHOOCHOBHBIE TpeJeNbHBIC KApOOHOBBIE KHUCIOTH. MypaBbpHHAS W
YKCYCHasl KHCIJIOTBI: CTpPOEHHE, (PU3UYECKHEe U XMMUYECKHE CBOWMCTBa (CBOWCTBA,
oO1ue Juist Kiacca KUCIOT, peakius 3TepuduKanum), nojaydyeHue U MpuMeHeHue.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEJACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. MbljIa KaKk COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

Cnoxxsuble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uuponus
cinoxHbIX 3¢upoB. Kupsl. ['ngponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTaB, KjaccuuUKaiuUs — yriaeBoAoB  (MOHO-, JH- U
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3UYECKHEe W XUMHYECKHE CBOWCTBA (B3aUMOAEHMCTBHE C
ruapokcugom Meau(Il), oxkucienne ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTO3a KAaK H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nonumepsl. CTpoeHrue Kpaxmana u
nuesuiono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
IIPOBE/ICHHE, HAOJIIOJCHUE W ONHMCAHUE JEMOHCTPALMOHHBIX ONBITOB: T'OPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugom Mmenu(Il)), MHOroaToOMHbIX CHHUPTOB (B3aUMOJCHCTBUE TJIMIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aummopeicTBHe Kpaxmanaa C HOIOM),
POBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuud (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTA PEAKLIHUH MO W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB I MPOAYKTOB PEAKIUN).

A3oTcoaeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHuueckue coequHeHus. Ousnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IuiuHa). buomoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuap!.

benku kak npupoaHBIE BBICOKOMOJEKYJISpHbIE coequHeHus. [lepBuuHasd,
BTOpUYHAsT U TpEeTUYHAs CTPYKTypa OenKkoB. XHUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATypallMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCNEpUMEHTAIbHBIE METOJbl M3Yy4YEHUsI BELIECTB WU MX MPEBPAILCHUI:
HaOJII0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JeHATYypalus OeNKOB IpU
HarpeBaHuy, IBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKYISIPHBIE COeIMHEHUS

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSS MOJEKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
NOJIMMEPU3ALHS U MOJUKOHAEHCALUS.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUs BELIECTB WU MX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanu3zannst MeXXnpeIMETHBIX CBA3€H IPU N3YyYEHUH OPTaHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIMWX €CTeCTBEHHO-
HAy4YHbIX MOHATHH, TaK W MOHATHH, SBISAIOIIMXCA CUCTEMHBIMU JUISl OTIAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHSA: SIBJIEHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIius, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE.

dusuka: MmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUUHBI U €AUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpagusi: MuUHEpabl, TOPHbIE MTOPOABI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: mNHILEBbIE MPOAYKTHI, OCHOBBI PpALMOHAIBHOTO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, HW30TONBI. DJIEKTPOHHAsS
o0oJiouKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHrs JIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHAS] KOHPUTYpALUs AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucteMa XUMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [leprnoanueckord CUCTEMBI
xuMuueckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTU W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM M TEPHOJaM.
3Ha4YeHUE NMEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajUuimdyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTopHsiil). Bomopognas cBa3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecrBa MOJEKYyISpHOTO M HEMOJEKYJSIPHOIO  CTPOCHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHN4YEeCKUX COCAMHEHU. Homenknatypa
HEOPraHWUYECKNX BEIIECTB. [eHeTMyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJIEKAIUX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckass peakuus. Krnaccupukanuss  XUMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHMS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. XuMHYeckoe paBHOBecHe. DakToOpbl, BIUAIONIME HA COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnextposmtrdeckas aucconuanus. CunbHbIe U ciiadbie dnekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKITUY.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
neMoHcTpanus Tadnun «llepuoanueckas cucrema XuMuueckux sneMentoB J[. U.
MeHneneeBa», U3y4eHHE MOJIENEH KPUCTAUIMYECKHX PEMIETOK, HAOOICHUE |
ONMUCaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE NIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTalM3aTOpa, OMPEIEICHUE CPEABl PACTBOPOB BEUIECTB
C TOMOIIBIO YHUBEPCAJIBHOTO MHAMKATOpPA, PEAKIUMH HOHHOIO0 OOMEHa),
IIPOBE/ICHUE MPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOpOB Ha CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannyeckasi xumms

Hemeramel.  Ilonoxkenne HemeraioB B Ilepuoanueckoit  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pocdopa u yriaepoza).

XUMUYECKHE CBOMCTBA BA)KHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dbocdhopa, yriepoga U KpEeMHHSI) W MX  COCAUHEHMH  (OKCHJIOB,
KHUCIIOPOJICO/IEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHU ).

[IpruMmeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCIUHEHUM.



Mertamnel. 1lonoxxenne meramnos B llepuoandeckon CUCTEME XHMHYECKHAX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTajuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CIUiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWINMX METAUIOB (HATPHM, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUHN.

OO61ue cnocoObl moiyueHus: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUsI BEIIECTB WU MX MPEBPAILCHUI:
U3Yy4YEHUE KOJUIEKINM «MeTauibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHUE M OINHCAHUE JE€MOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U 1IeJI0Yei, KaYEeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurnlie 3amaqn.

Pacuéter maccel BemecTBa Wi 00BEMA Ta30B MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET NPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecniedeHHH 3KOJIOTHUECKOW, SHEPTETUYECKOW M THIINEBOU
0€30MacHOCTH, pa3BUTUM MeAuUMHBL. [loHSATHME O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacrtaBnenuss 00 OOMIMX HAyYHBIX MPUHIHUIIAX M[POMBIILIEHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHNIECTB M MATEPUANOB: BAKHEWIINE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTEpUalibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepualibl sl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHsT W 3J0pOBbE YEJIOBEKA: NPAaBWIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBmwia 0€30MaCHOTO UCIIOIh30BAHUS MPEMapaToB OBITOBOW XUMHUU
B MOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeAMETHBIX  CBA3€d MNMpU  HM3YyYCHUH  OOmed
HEOpPraHUYeCcKOM XuMHM B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX ©CTeCTBCHHO-HAYYHBIX TMOHATUH, TaK W TOHSTHHA, SBIISIOIMIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX PEAMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIH (PaKT, TUMoTe3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiIacCU(pUKALM, MNEPUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PM3NUYECKHE BEITUYMHBI U CAMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHu3M, OJKOcUCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OpPraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypcHhl.

TexHonorus: XuMu4yeckass MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHUANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBINUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpPHUAaOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INMTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyJaroumMucs MporpaMM CpelHero ooimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM  Jid
pa3paboTKu TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS IMPOrpaMM CPEIHEro OOILIEro
o0pa3oBaHUs SBJISIETCA CUCTEMHO-ACSTEIbHOCTHBIHN MOAXOI.

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeamMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHMs BBIICIEHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIMIMMUCS POCCUUCKOW TPaKIAHCKOW WIECHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTPEIEIEHUIO;

HaJIM4KMe MOTUBALIMU K OOYUEHHIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUMH;

TOTOBHOCTh M CIHOCOOHOCTh OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYUIMMU LEJIOCTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4YKEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUSI MpeaMeTa «XUMUS» JOCTUTAIOTCS B
€MHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, AyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HJealaMHU POCCHICKOTO TPa)KIaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TMpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMONO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJarIMXcs.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHUA MpeaAMETa «XHMHS» OTPAKAIOT
c(OpPMUPOBAHHOCTh ONBITA [O3HABATEIBHON M MPAKTUYECKOW JAESTeNbHOCTU
00y4aromuxcs Mo peann3aliy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHUCIE B
4acTu:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NIPAB U 00SI3aHHOCTEH,
YBa)KEHUS K 3aKOHY W MPABOIOPSIIIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH TPHU CO3JaHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENILHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IpYTUX MPU aHATIU3€ Pa3IUYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHUS

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJEIUI0
OTEUECTBEHHON XUMUMU;

YBaXXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJIbTaT
JUTNTEIIHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHU U MOCIEIYIOLEM
aHanu3e UH(POpPMALMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEIACHHE M MOCTYNKH CBOMX TOBApHUIIECH C
NO3UIMIA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmnro/ieHns mpaBuil 0Oe30MacHOro oOpallleHuss € BELIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHUMAHUS [EHHOCTH TPaBWJI WHAWBUAYaJTbHOTO M  KOJUIEKTHBHOTO
0€301acHOT0 MOBEAEHUS B CUTYAIUsIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YyMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YaCTUE€ B PEIICHUH MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIMPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY HU3YUYEHHIO MPOodeccHil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBAKEHHUS K TPYAY, JIOIAM TPyAa U PE3yabTaTaM TPYyAOBOU NEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHUIYaJIbHOH TpPaeKTOPUU
oOpa3oBaHus, Oyayuied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpeOHOCTeH 0011IeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IEJIECOO00PA3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJIO0ATBFHOTO XapaKTepa HSKOJOTUYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTH)KEHUH XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO ITPUPOONIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAOLIEH
IPUPOJTHON cpefie, YMEHHUs] MPOTHO3MPOBATh HEOIArOMPUSATHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HX;

HaJIM4YHsl Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTHYECKON KYJIBTYPBI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPABJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
OPAaKTHKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOLLIECTBEHHOW MTPAKTUKHU;

NOHMMaHUA ClHeUM(UKH XUMUU KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAaHUM LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOLIeM MHUpPE Kak O €IUHCTBE IPHUPOJIbI U YEJIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHd MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM [  COBPEMEHHOM
LIMBHIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYyJIBTYpbl, PEIIEHUH I100aIbHBIX IPOoOsIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUN
YCHEIHOr0 TpyJa M SKOJOTMYECKHM KOM(OPTHOM JKHU3HM KaKJIOro 4YjeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUsA CYLIHOCTH METOJOB
MO3HAHMS, UCIIONBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAaHUA UIA aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAlOIIero Mupa u
NPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHS JIeJIaTh 000CHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (JAKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XMMUYECKHE 3HAHUS IS
peleHust npo6sieM B peabHbIX KU3HEHHBIX CUTYAlIUAX;

UHTepeca K MO3HAHUIO U UCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyJAa B Pa3ludHbIX cdepax mpodheccunoHambHON

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHHUS YUeOHOTO mpeameTa «XHMHs» Ha
YPOBHE CpeIHETO 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYarONIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHeHUpUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayJHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0BaHUE, HAOIOCHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH M COI[MAIBHON KOMIETEHLIUN 00y4JaroIInuXcs;
CIIOCOOHOCTh o0ydaromuxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIBHOU MIPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH U  PETYJISATHUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAIbHbIMHU Y4eOHBIMU Mo3HaBaTeJIbHbIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOSITEIbHO  (OpPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEATh LEIN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPAKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAHWUS W KPUTEPHUH I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXJCHUS (MHAYKTUBHbIC, JCAYKTUBHBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHYECKOU
peakuy — MpPU PEUICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
IIPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPENCTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbI€e HCCIeI0BaTEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMSI, UCTIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIMPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHUsS HAOIIOJaTh 32 XOIOM
poIiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
00001IIeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
NESATETLHOCTH, TMPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHbIX
METO/I0B MTO3HAHUSI.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJISIpHAsT JIUTEparypa XUMUYECKOTO COJCP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl MaTepHETa), aHamM3upoBaTh WH(POPMAIIUIO PA3TMUHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JTOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTB;



(dbopMyIMpoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJbI IIPU MOUCKE U
orbope wuHbOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YeOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HMCIHOJB30BaHUS HMHPOPMALUOHHO-KOMMYHUKATHBHBIX
TEXHOJIOI'MH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TIpeacTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CcpeAcTBa mpu padoTe ¢
XMMHMUYECKON HMHpOpMaALMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00pEeBUATYpbl, HOMEHKIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OsgJ1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH el CTBUAMM:

3aJ1aBaTh BONPOCHI MO CYIIECTBY 00CYK/1aeMOI TeMbI B XOJ€ Juajiora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATb CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEN Pe3yJbTaTOB IMO3HABATEIbHOU NIE€ATEIbHOCTH,
HOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU NP BBINOJIHEHUN
XMMHMUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl M0 HCCIEI0BAHUIO CBOWMCTB
U3y4YaeMbIX BEILECTB, peaju3alui yueOHOro MpoeKkTa u (hopMyarupoBaTh BHIBOJIBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIECJOBAHMNA MYTEM COTJIACOBAHMS MO3UIMKA B
X0J1e 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

OBgJlaieHHe YHUBEPCAJbHBIMHU PEryIITHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejaraeMblii aJropuT™M ACUCTBUA Mpu
BBIMIOJJTHEHMM Y4YE€OHBIX W HCCIIEIOBATEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHNOCOO MX peHIeHHs C YYETOM IOIY4YEHHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITIACC

[IpeameTHble pe3yibTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUsD»
OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KyJbTypbl JHYHOCTH, €€
(GYHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIIeHUs MPAKTUYECKUX 3a7a4
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIAQJICHHE  CHCTEMON  XMMHYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XMMHYECKHH D3JIEMEHT, aToM, DSJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMyisa (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJEPOAHBIA CKeNleT, (PyHKIMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUNA psill, TOMOJIOTH, YII€BOJOPO/IBbI,
KHACJIOPOX M a30TCOAEpIKAlIMe COCIUHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opraHuueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHMMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalue B OCHOBE IMOHUMAaHHS NPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBe, MOIYYEHUH H
0€30MacHOM HCIOJIb30BAaHUN BAXKHEWIINX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHblE NPU3HAKU TOHATHI,
YCTaHABIMBAaTh MX B3aMMOCBA3b, HCIOJB30BATh COOTBETCTBYIOIINE TMOHATUS TPU
OMMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLEHUI OPraHUYECKUX COeTUHEHUM;

c(OpPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XHMHUYECKYH) CHMBOJMKY JUIS
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHON)
(GopMyJl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEakKlui,
M3rOTABIUBATH MOJEIH MOJIEKYJ OPTraHMYECKHX BEIIECTB AJI WIUIIOCTPALUM HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHaBIMBATH INPUHAMIEKHOCTb H3YUEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEAEIIEHHOMY
KJaccy/Tpymmne CcoequHEeHuN (YIJIeBOLOpOJbl, KHCIOPOJ U a30TCOAEp Kallue
COEIMHEHUS, BBICOKOMOJICKYJISIDHbIE COCJUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxke NpUBOAUTH TpHUBHAJIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BEILIECTB (ITWJIEH, IPOIWJIEH, AalleTUJIEH,
ATUJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, GopMalbIerull, auerajibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCJIO0TA, IJIF0K03a,
bpyKTO3a, Kpaxmai, HeJUTI0I03a, TIUIHIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEISATh BHJbl XUMHUYECKOW CBS3M B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHbIE);



c(hOPMUPOBAHHOCTh YMEHUS TPUMEHSITh TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMWICH, alleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH307, METaHON, ATAHOJ, STUJICHTJIUKOJIb,
IJIMLEPUH, (EHOJI, alleTalbJIeru, MypaBbuHAs U YKCYCHAsl KHUCJOTHI, TJIFOKO3a,
Kpaxmad, IeJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIuh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
CeIpbsi  (He(dThb, NPUPOJIHBIA Ta3, Yyrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU TMPOIYKTa
peakuu 1O W3BECTHBIM Macce, 00bhEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMOM 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMHUH TIPH MU3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEHIECTBAMH U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOATH MPABUJIA MOJH30BAHUS XUMUYECKON
MOCYJIONM W JTabopaTOpHBIM O0OPYIOBaHWEM, a TaKXKe MpaBuia OOpamieHus ¢
BEIL[ECTBAMU B COOTBETCTBHM C MHCTPYKUHSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOTHATH XUMHYECKUN
DKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MMPY HArPeBaHUH, MOJyUICHHE
STHWJICHA W W3YyYCHHE €ro CBOMCTB, KauyeCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHMM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpalleHuH C
BEIIECTBAMH H J1AOOPATOPHBIM OO0OpPYJOBAaHUEM, TIPEICTABISATh PE3yIbTATHI
XUMUYECKOTO 3KCIEprMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelICcTBa MacCOBOMU
uHdopmaruu, aTepret u npyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  CcOOMIOAAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIEJIAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOLIEH IMPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cMbica mnokaszatens [1/IK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAlICHUS HX BPEIHOTO BO3JAEHUCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX ¥ CHA0OBUISIIUX OOYYaIOIMMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmyL.
11 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHHUs Kypca «OOmass u HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XUMHYECKOW COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
npupoAsl, B (QOPMUPOBAHUU MBIIUIEHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pellIeHUs] MPAKTUYECKHUX 3a/1a4
U SKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIINe MOHATUS (XUMUYECKUA 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENILHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KkoBaJieHTHAas1, MOHHAsI, METAIIMYECKAsl, BOJOPOAHAS ), KPUCTAIUIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUNM, PaCTBOpP, DJIEKTPOJUTBI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOM peakUUy, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHUs
AIEKTPOJIMTUYECKON aucconManuu, nepuoanyeckun 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLECHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOTYYEHUH M O€30MMaCHOM HCIOJIb30BAHNN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B ObITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE NMPU3HAKU TOHSATH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMNMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHUI MCMOJIb30BATh XUMHUYECKYI0 CUMBOJMUKY JJisi
cocTaBieHus (HOpMyJl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BELIECTB (yrapHblid ra3, YIJIEKHCIbIM ras, aMMHAK, TaméHas
U3BECTh, HETALIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAs) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISApHAasd,
WMOHHAs, METAJUTMYECKas), XapakTep Cpe/ibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh yMEHUHI yCTaHaBIUBATh MPUHAIEKHOCTb
HEOPTaHUYECKUX BEIIECTB MO HMX COCTaBYy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
N. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cCUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHoOJib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTaINY, «3HEPreTUYECKUE YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHHU
10 IIEpUoIaM | rpyrmaM llepuoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB Jl. U.
Menaeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEILIECTBAMH C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMU T10
pa3Iu4HBIM MpPU3HAKaM (YUCIY M COCTaBYy pPEArupyroIIUX BELIECTB, TEILIOBOMY
ahdexTy peaknuu, W3MEHEHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMOCTU
peaKiMK, yYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBIISATh YPABHEHHS PEAKIMM pa3InyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPaBHEHUS PEAKIM HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IPY KOTOPBIX 3TH PEAKLUUHU UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYLIHOCTb  OKHUCIHUTENIBHO-
BOCCTAHOBUTEJbHBIX PEAKIMNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKLNN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHSTH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakLuyu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEp CMEIIEHNUS XUMUYECKOTO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle latense);

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIICHHOTO MOJyYeHHs CEpHOM KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAWUTH BBIYHCICHHUS C HCIOJIb30BAaHHEM
MOHSATUS «MaccoBas JOJisl BEIIECTBA B PacTBOpeE», OOBEMHBIX OTHOILEHUHN Ta30B
IpU XUMHUYECKUX PEaKIUsAX, MACChl BEIIECTBA UM 00BbEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 Y4acTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOATh MpaBMiia MOJb30BaHUS XUMUYECKON
nocyAoi M J1abopaTOopHbIM OOOpYJOBaHMEM, a TaKKe MpaBuia OOpallEHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH M BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa3loKeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaJn3aTopa,
ONpE/AENIEHuE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHMBEPCAIBHOIO
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM peaKlvy,
peakuu MOHHOTO OOMEHa, KA4eCTBEHHbIE pEeakiuu Ha cyibdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/1a4 IO
temam «Metamisl» U «HemeTtannel») B COOTBETCTBHM C MpaBWIAMH TEXHUKH
0e30macHOCTH IpHU OOpallleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYAOBAHUEM,
OPEICTaBISITh pPE3yJbTaTbl XUMHUYECKOI'O 3KCIEpUMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEaKUil U (OpMyIHMpOBaTh BHIBOJBI HAa OCHOBE
3THX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMaIMIO, IMOJYyYaeMyl M3 pa3HbIX MCTOYHHMKOB (CpPEACTBA MacCOBOU
KOMMYHHUKaIK, IHTEpHET U ApYyTux);



chOpMUPOBAHHOCTh ~ YMEHHH  CcOOMIOAAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIEJIAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOLIEH IMPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTh Ha mnpumepax cmocoObl YMEHBIICHHUS WU
NpEeAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPTaHKU3M YEJIOBEKA;

JIs 00y4YaroUuuXcsi ¢ OTPAHUYECHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaATh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB M TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI pecypenI
Paznen 1. Teoperuyeckue 0CHOBbI OPraHUYeCKOM XUMUM
[Ipenmer oprannuyeckoit xumuu. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoanbl
2.1 IIpenenbuble yIieBOOOPOAbI — AJIKAHBI 2
5 HenpenenbHble yrieBogopO/Ibl: alKEHBI, 6 |
aJIKa/INeHbI, aJIKUHbI
2.3 ApomaTudecKkue yrieBog0pObl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB U 3 |
uX rnepepadoTka
Hroro no pazaeny 13
Paznen 3. Kuciopoacoaep:kaniue oprannyecKue coenHeHnst
3.1 Crouptel. Genon 3
39 Anpaeruasl. KapOOHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 2




Hroro no pazneny 13
Paznen 4. A3oTcoaepxaiiue OpraHuyecKue coeIuHeHus

4.1 AMUHBI. AMMHOKUCIIOTHI. benku 3
Hroro no pazaeny 3
Paspnen 5. BeicOKOMOJIEKY /IS PHBIE COCIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boinokna 2
Hroro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ii/m Konrpoabusie IIpakTuyeckue
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMUYECKUE PEaKINU 6 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Mertanibl 1
2.2 Hewmeramisr 1
23 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKHX )
' BEIIECTB
Nroro no pazgeny 17
Pa3znea 3. Xumus u :KM3HL
3.1 XuMHA U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[Ipenmet oprannyeckoil Xumuu, e€
BO3HHUKHOBCHUC, PAa3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHUuYEeCKUX
coequHennii A. M. bytnepona, eé
OCHOBHBI€ MTOJIOKECHHUSI

[IpencraBnenue o kaaccuukanuu
opranuueckux Bemiects. Homenkiarypa
(cucremaTuveckas) U TpUBUAIbHBIC
Ha3BaHUS OPTaHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHUYECKHUN AT

MertaH u 3TaH — NpoCTEHIIe
MNpEACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUJEH U NPONUIEH — IMPOCTENIINE
MIPEACTABUTENM AIIKEHOB

[Tpaktrueckas padora Ne 1. «Ilomydenue
ATHJIEHA U U3yYEHUE ero CBONCTBY

Ankanuensl. byraguen-1,3 u
MetunoyTtanueH-1,3. [Tomydyenue
CUHTETUYECKOTO KayuyKa U Pe3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS,

10 TOMOJIOTUYECKUH psAll. ALIETHICH —
MPOCTEUILINN MPEICTABUTEIb AIIKHHOB

1 Bpluncienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH30J1 U TOJTy0J. TOKCUYHOCTD
apeHoB

13 ['eneTnueckas cBA3b yIrieBOAOPOIOB,
MIPUHAUIEKAIIUX K Pa3IUYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YIJIEBOAOPOOB:

14 NPUPOJHBIN ra3 U MOMyTHbIC He(TAHbIC
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoHbIE HICTOYHUKH YIJIEBOJIOPOIOB:

15 NIPUPOJHBIN ra3 U MOMyTHbIE He(TAHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponbnas pabota no pasaeny
«YTIIeBOAOPOIBD)

17 IIpenenbHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ 1 3TaHoJ. BonopoaHas cBA3b

13 MHoOroaToMHbI€ CIUPTHI: 3TUIEHTIIUKOJIb U
[JIMLIEPUH

19 ®deHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbreruasl: GopManbaeTua u
aneTanpaeru. AeTOH

21 OAHOOCHOBHBIE NpeeNbHbIe KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHast

22 [TpakTuueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCJIOTBD»

23

CTeapI/IHOBaH 1 OJICMHOBAas KHCJIOThI, KaK
NpeACTABUTCIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

24

Mpbuta Kak COJIH BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOJOIIIEE JSHCTBIE

25

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

a¢upoB

26

XKupsr: TUApOIH3, IPUMEHEHHE,
Ouosiornyeckas poJib KUPOB

27

VYTIeBoIbI: COCTaB, KIacCU(pUKAITHU.
Baxwueiinve npencraBuTenu: riaoKo3a,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak NpupoHbie
MOJIUMEPBI

29

KonTponpHas padoTa no pazueny
«Kucnopoacoaepxaiire opraHuuecKre
coequHeHUs»/ Beepoccuiickas
poBepoyHas padbora

30

OOm1ast xapaKTepUCTHKA a30TCOACPIKALIIX
OpPraHUYECKUX COSAMHECHUN /
Bcepoccuiickas npoBepouHast pabota

31

AMMHEBI: METUJIAMWH U aHUJINH

32

AMMHOKHCTIOTHI KaK aM(pOTepHBIC
OpraHMYecKHe COeTUHEHUS, UX
ouosorudeckoe 3Hadenue. [lentuapr.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHU A

OCHOBHBIE TTOHSTHS XUMHU

33 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN !
OcCHOBHBIE METO/bI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN. 1
[TnacTMacchl, KayqyKH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
CHCTEMa XMMHUYECKHX dneMeHToB []. 1.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX 3JICMCHTOB U UX COGI[I/IHGHI/Iﬁ Ju(¢]
rpyIIaM U rnepuoaaM. 3HaueHUe
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayementoB /.M. Meneneesa B
Pa3BUTHHU HAYKHU

Crpoenue BeniecTBa. XuMHUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoaHast cBs3b

BasieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD.
CreneHn okucieHus. BemlecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[lonsiTHE O AMCTIEPCHBIX CHUCTEMAX.
HctrHHbBIE U KOMIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BeIllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHeHn. [ 'eHeTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3THIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUUecKux peakiuui B
HEOPraHUYEeCKOU U OPraHU4ECKON XUMUHU.
3aKOH COXpPaHEHMs MAaCChl BEIECTB; 3aKOH
COXPAHEHUS U NPEBPAICHNS SHEPTUH NIPU
XMMHYECKHAX PEAKIHAX

CkopocTtb peakuuu. OOpaTuMbIe peaKIiu.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HBIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpoJIUTHYECKas Aucconuanus. [lonsatue
0 BoJtopoHOM mokasarene (pH) pactopa.
Peakiiuu nonHoro oomeHna. ['muponm3
OpFaHI/I‘-IeCKI/IX )41 H€OpFaHI/I‘-I€CKI/IX BCIICCTB

12

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peaxmuu. [ToHsTHE 00 BIIEKTpOIH3E
pacIIaBoB U paCTBOPOB COJIEH

13

KonrponsHast pabota no pasuemny
«Teopernueckne OCHOBBI XUMUI

14

Merautbl, ux noJyioxkenue B [lepuognueckoit
CHUCTEME XMMUUYECKUX d1eMeHTOB [[. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmIMe Gu3ndecKue cBOWCTBa
METaJIOB




15

CrinaBel METaJIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUA METaJJIOB

16

XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KaJlui, KaJIbIIUNA, MarHUH,
AITIOMUHUN) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

18

XUMUYeCKHe CBOMCTBA IIMHKA, JKeJle3a U NX
COCTUHEHUN

19

[TpakTuyeckas pabora Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 33134 110 TeMe
«Meramisn»"

20

Hewmeranibl, ux mojgoxxeHue B
[Tepuoanueckoil cucTeMe XUMUYECKUX
anemeHToB /I. . Menaeneena u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3NYECKUEe CBOMCTBA HEMETAIIOB.
Annotponusi HEeMETaJUIOB (Ha pUMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHWUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COCTUHEHUN

23

XuMHuUeckue cBOMCTBa a30Ta, pochopa u ux
COCIMHECHUI

24

XHWUMUYECKUE CBOMCTBA yTIIEpOa, KPEMHUS U
HUX COCOUHEHUN

25

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COCTUHEHUN

26

O00011IeHYE U cUCTEMAaTU3aLUs 3HAHUI 10




TteMe «HemeTamnsy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Perenue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 I10 TEME 1
"Hemeranmst"»

73 Kontponbras padota mo TeMam «MeTaubiy )
n «Hemeramibn

79 Heopranuueckue u oprannyeckue KUciaoThI. 1
Heoprannueckue n oprannueckre OCHOBaHUS
AM(poTepHbIC HEOpPraHUYECKUE U

30 OpraHUYECKUE COeTUHEHMS. | eHeTnueckas |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Pone xumMun B ob6ecrieueHNH SKOJIOTHIECKOH,

31 SHEPTeTHUECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHUU MEIUIIMHBI
[TpencraBnenus 06 0OMUX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOTO MTOJyYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UenoBek B MUpE BENIECTB U MaTEPUAIOB 1

34 X¥UMHA U 310pOBbE YEIOBEKA 1

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero odpa3oBanusi

1

TeopeTnueckne OCHOBBI OPraHU4ECKONH XUMHH

1.1

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYYHOM KapTUHBl MUpPa, POJIM XHUMUHA B TO3HAHUHU
SBJIIGHUN TpUPONbI, B (OPMHUPOBAHMHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHUsT TPAKTHYECKUX 3aJad U OSKOJIOTHYEeCKH OOOCHOBAaHHOTO

OTHOILEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Bnagenue cucremMol XUMHUYECKMX 3HAHUM, KOTOpas BKJKOYACT:
OCHOBOIIOJIararonInue MOHSATHUS (Monekymna, BaJICHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OO0BEM, YIIEpOAHBIA CKeJeT,
GyHKIIMOHANBHAS ~ TpyMa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM  psAZl, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOJA- H
a30TcoJepKallie COEAUHEHMs, OMOJIOTMYeCKd AaKTUBHBIE BEIIECTBA
(yrneBonpl, KHUpBI, OCJIKH), MOHOMEp, MOJMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAUHEHUs); TEOPUU M 3aKOHBI (TEOopHst
XMMHMUYECKOIO CTPOEHMsI opraHudeckux BemectB A.M. Bbyrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKHE
CBEJICHHMS O CBOWCTBAaX, COCTaBe, TMOJYyYeHUH U Oe30MacHOM
WCIONBb30BAHUM BAXHEHIIMX HEOPraHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I>ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

1.3

ChopMUpOBaHHOCTh YMEHHUU BBISBISATH XapaKTEPHbIC TMPHU3HAKU
MOHATUM,  YCTaHaBIMBaTb  HMX  B3aUMOCBS3b,  MCIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATHSA IIPM ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUHEHUI

1.4

C(OPMHPOBAHHOCTh YMEHHUH HCIOJIH30BATh XUMHUYECKYIO CHMBOIIUKY
JUIS COCTaBIICHUS MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
cokpamEéHHor) (opMya OpraHMYECKHX BEHIECTB W YpaBHEHHIA
XHUMHAYECKHX PEaKIUi, H3rOTaBIMBATh MOJICITH MOJIEKYJI OPTaHUYECKUX
BEIICCTB U MJUTIOCTPALMU WX XUMHYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHH  yCTAaHABIMBAaTh  MPHUHAJICKHOCTD
HU3YYCHHBIX OpPTraHUYCCKUX BCIICCTB IO HMX COCTABY U CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpynme) coeauHEHUH  (YIJIeBOIOPO/IBI,
KHCJIOPOA W a30TCOACp)KAIINE COSAMHEHUS, BBICOKOMOJICKYJISIPHBIC
COCI[I/IHGHI/IH), JaBaThb UM Ha3BaHUA 110 CHUCTEMAaTHUYCCKOU

HomeHknarype (IUPAC)

1.5

ChopmupoBaHHOCTH YMEHHUSI OMPEACISATh BUABI XUMUYECKOW CBSI3U B

OpraHUYECKUX COCIMHEHUSIX (OIMHAPHBIE U KpaTHbBIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHS  NPHUMEHSATH: TOJOXKEHHUS  TEOPUHU
CTpOCHHUs opraHuveckux BemiecTB A.M. ByrtnepoBa mis oO0bsicHEHUs
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxariue u a30TCoIepKalne

OpraHn4CcCKrUC COCIUHCHU. BI:ICOKOMOJICKY.HSIPHBIG COCOIMHCHUA

2.1

ChopMupOBaHHOCTH yMEHUH MPUBOAWTH TPHUBHAJIbHBIC HA3BAHUS
OTJENbHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, IPOIMWIEH, alleTHUJIEH,
STUJICHIVIMKOJb, TIUIEPUH, (eHod, (opManbierns, aueTaabAerun,
MypaBbHHAs KHCIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBas KHCIIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmai, IeJUIi0Jo3a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bHSI/I‘{CCKI/Ie U XHUMHUYCCKUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTGHCﬁ
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (MeTaH, 3TaH, ATHIICH,
MpOMWIICH, anetuieH, OyraaueH-1,3, mermnOyramauen-1,3, OeH3odm,
METaHOJ, ATAHOJ, STUJICHIJIHMKOIb, TIHIEPUH, (EHON, areTambIeTu],
MypaBbUHAass U YKCyCHas KHCJIOTBHI, IJIIOKO3a, Kpaxmaj, LEeJUII0JIO3a,

AMUHOYKCYCHAasi KHUCIIOTa)

23

ChopMupOBaHHOCTb YMEHHS WILTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUINWYHBIMU  IPEACTABUTEISAMU  PA3JMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHUECKUX

peaKIuii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYIIT

24

CdhopMupoBaHHOCTD yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, yroib), CIOCOObI HX

nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKu

XUMUS U )KU3Hb. PacuéThl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX

MCTOJax HAYYHOI'O IMO3HAHHs, UCIIOJB3YECMbIX B XUMHU IIPU U3YUYCHUU




BEIIECTB W XHUMHUYECKUX SBICHUU (HaONIOJeHUE, W3MEpPEHHUE,
JKCIIEPUMEHT, MO/ICJIUPOBAHUE), HCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKAE 3HAHMUS I DOPUHATUS PEIIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUEM

32

ChopMUPOBAaHHOCTh YMEHHU COONIONATh TpaBHJA IIOJb30BAHUS
XUMUYECKOH TIOCYJI0M M J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuia oOpaleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHIO Ha60paTOpHI:IX XUMHNYCCKHX OIIBITOB

33

CdopmupoBaHHOCT YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUECKUAN
AKCHEPUMEHT (TPEeBpAICHHs] OPTaHMYECKUX BEIIECTB MPU HAIPEBAHUH,
MOJTyYCHHE 3TUJICHA M U3yYEHHE er0 CBOWCTB, KAUYECTBEHHBIC PEaKIIuU
OpPraHUYECKUX BEILECTB, JEHATypauuss OJNKOB TMpH HarpeBaHuUW,
HIBCTHBIC PCAKIUU 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30MacHOCTH TIPH OOpaIlleHWd C BEIIECTBAMH U JIa0OpaTOPHBIM
000pyI0BaHUEM; MIPENICTABIIATh pe3yabTaThI XHUMHAYECKOTO
SKCHepUMEeHTa B (OpMe 3amucu ypaBHEHMH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YyJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYUCICHUS 110 XUMHYECKUM
ypaBHEHHSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa peakKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OJTHOTO

U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIHN)

3.5

CdopmMupoBaHHOCTH YMEHUH KPUTHYECKU AQHAJIU3UPOBATH
XMUMUYECKYI0 HMH(OpMAIMIO, TOJIy4aeMyl0 HU3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit nH(popmaru, cetb UHTepHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHHI COOMIOAATh TMpaBWIIA AKOJIOTHYECKU
11e1ecO00pa3HOr0 TOBENCHUS B OBITY M TPYAOBOU ACSITETHHOCTA B
LEJIIX COXPAaHEHHUsI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MNPUPOTHON
Cpelibl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha >KUBbIE OPraHU3MBI
OnpeNeaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTens
[NJAK (npenenbHO AOMYCTUMOM  KOHILIGHTpPAllMU), TMOSICHATH Ha
pUMepax CcrnocoObl YMEHBIICHHsS] M TPEAOTBPAIEHUS WX BPEIHOTO

BOS,Z[GI\/'ICTBI/IH Ha OpraHusM 4€JIOBCKa

11 KIIACC

Kon
NpoBepPsSIEMOro

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeIHero 001ero o0pa3oBanusi




pe3yJabTara

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI XUMHH

1.1

Brnagenne cuctemMoil XMMHMYECKMX 3HAaHWW, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATalONIMe  TMOHATUS  (XUMHUYECKUH  BJIEMEHT,  aToM,
AIIEKTPOHHAst 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYyJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XMUMHYECKasl CBSA3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIbl XUMHYECKUX peakuui
(OKHCIUTENBHO-BOCCTAHOBUTENBHbBIE, 3K30- U 3HIOTEPMUYECKHUE,
peaKkuuy MOHHOTO OOMEHa), PacTBOP, DIIEKTPOJHUTHI, HEINEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMUS, OKUCIUTENIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHYECKOM peaKlUH, XUMHUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHYECKOM aucconuainmu, Ilepuoanueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIHMX
HEOPraHMYECKUX BEIIECTB B OBITY W TNPAKTUYECKOM IEATENbHOCTU

YCJIOBCKaA

1.2

ChopMUpOBaHHOCTH YMEHHUH BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBSA3b M3YYEHHBIX IIOHATHM, IPHUMEHATH COOTBETCTBYIOLIUE
MOHATHS IIPU ONUCAaHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIECTB U MX IPEBPALICHUM; BBIABIATH B3aUMOCBSI3b XUMUYECKHUX
3HaHUHN c MIOHATUAMU u IIPEACTABJICHUAMU IpYTux

C€CTCCTBCHHOHAYYHBIX IPEIMETOB

1.3

Branenve OCHOBHBIMH METOJaMHU HAyYHOT'O IO3HAHUS BEIIECTB U
XUMHUYECKUX sABJIEHUN (HaOmioJeHue, W3MEpPEeHHue, HKCIEPUMEHT,

MOJICIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yMEHHUU OMNpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XUMHMUYECKUX DJIEMEHTOB B COEIUMHEHUSIX PA3IMYHOIO
cocTaBa, BHJl XUMHUYECKOW CBSi3W  (KOBaJIeHTHas,  WOHHAfi,
MeTaJlJIN4ecKasi, BOAOPOHAs) B COCIUHEHUSAX, THUI KPUCTAITTHYECKON
pPEIETKH KOHKPETHOT'O BeEIllecTBa (aTOMHAs, MOJIEKYJsSIpHasi, WOHHas,

MEeTaJJTHYecKas)

1.5

ChopmupoBaHHOCTh YMEHUN ONpEAEIATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUN

1.6

ChopMUpOBaHHOCTH ~ YMEHMSI  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peakuuu Mo pa3ndHbIM MIPU3HAKaM (YHMCIy M COCTaBy pearupyroniux

BEIIECTB, TEIUIOBOMY 3(deKTy peakiuu, HU3MEHEHUIO CTeleHen




OKHCJICHHS ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  y4acTHUIO

KaTaJlu3aTopa)

1.7

ChopMUpOBaHHOCTH ~YMEHHMH  COCTaBISATh YPaBHEHUS  peaKIHi
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIC YPABHEHUS pPEaKLUN
HMOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX ITH PEaKIUH UIyT

JI0 KOHIIA

1.8

ChopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKIUU, MMOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOLUIUE B BOJHBIX

pacTBOpax HEOPTaHUYECKHUX BEIICCTB

1.9

CdhopmupoBaHHOCTE YMEHHI PaCKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX peakuuit IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PEaKIHA

1.10

ChopmupoBaHHOCTh yMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XMUMUYECKOH peakiuy OT pa3InyHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, yMEHHUH  OOBSICHATH  XapakTep CMEHICHUS
XUMHUYCCKOT'O paBHOBCCHUA B 3aBUCUMOCTHU OT BHCIIHCTO BOSI[CﬁCTBHSI

(npunnun Jle [latense)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

CdhopMupoBaHHOCTH yMEHHH packpbiBaTh cMbich [lepuoandeckoro
3aKOHa A.N. Menneneena U JIEMOHCTPUPOBATh €ro
CHCTEMAaTU3HUPYIOILyl0,  OOBSCHUTENbHYD M  IPOrHOCTUYECKYIO

byHKIIN

2.2

CdopMHUpOBaHHOCTH YMEHUM XapaKTePHU30BaTh FJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuognyeckoit
cucTeMbl XxuMuueckux dnemeHToB J[.M. MeHneneeBa, uCHOJIb3ys
MOHATUSA «S-, p-, d-dTIEKTPOHHBIC OPOUTAINY», «IHEPTETUYCCKUC
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX 3JEMEHTOB M MX COEAUHEHUH MO MepHojaM U Trpymmam

[Tepuonnueckoit cucremsl xuMuueckux 3aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTE yYMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEILIECTB Pa3IMYHbIX KJIACCOB,
MOATBEPKIAaTh  CYUIECTBOBAHHWE  TE€HETUYECKOM  CBS3UM  MEXKIY
HEOPraHUYECKUMU BEILECTBAMHU c MOMOIIIbIO ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKum"I
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ChopMUpOBaHHOCTH ~ YMEHMH  yCTaHABIMBATh  MPHUHAIIEKHOCTH

HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OINPEACIEHHOMY KIIacCy




(rpymnme) coenMHEeHUi (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIEC TUPOKCHUIBI, COIIH)

2.5

CdhopmupoBaHHOCTE YMEHHI HCIOJIB30BATh XUMUYECKYIO CHMBOIHUKY
Ui cocTaBlieHUsT (GOpMyNl BEIIECTB W YpaBHEHUH XUMUYECKUX
peaknuii, cuctematndeckyto HomeHkIaTypy (IUPAC) u TpuBuambHbIC
Ha3BaHMsI OTHAEIbHBIX HEOPraHMYECKUX BelecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas H3BECTb, Heram€Has HW3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

CdopmupoBaHHOCTh yMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILIECTB Pa3IMYHbBIX KJIACCOB,
MOATBEPKIAaTh  CYUIECTBOBAHHWE  T€HETUYECKOM  CBS3UM  MEXKIY
HEOPraHUYECKUMHU BEILECTBAMHU c MOMOIIIbIO ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.7

ChopMupoOBaHHOCTh YMEHUH TJIAHUPOBATH U BBIOIHITH XMMUYECKUNA
IKCIIEPUMEHT (Pa3JIOKEHUE MEPOKCHAA BOJAOpOJA B IMPHUCYTCTBHU
KaTaJn3aTopa, ONpPEACICHHE CPEIbl PACTBOPOB BEHICCTB C ITOMOLIBIO
YHUBEPCATFHOTO HMHAWKATOpa, BIMSHHE pa3INYHBIX (DAKTOPOB Ha
CKOPOCTh ~XMMHYECKOH peakUuH, peaklud HOHHOrO OOMEHa,
Ka4yecTBEHHBIE PEaKLMU Ha Cyib(]ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHHsI, PCIICHHE OSKCIIEPUMCHTAIBHBIX 3a1ad IO TeMaM
«Mertams» u «HemeTamib») B COOTBETCTBUU C MPABHIAMHU TEXHHKH
0€30MacHOCTH MpH OOpAaIIeHUH C BEIIECTBAMH M JIAOOPAaTOPHBIM
o0opyIoBaHuEM; NPEACTABIIATD pe3yabTaThl XAMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amHucH ypaBHEHHH COOTBETCTBYIOIINX

peakuuii 1 GopMyIUpOBaTH BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB

2.8

CoopMHUpOBaHHOCTE YMEHHH cOOMIONaTh MpaBHia IOJIH30BAHUS
XMUMUYECKOM TOCYIOH M Ja0opaTOpHBIM O0OpYyIOBaHHEM, a TaKKe
npaBuia oOpalmieHus ¢ BEIIECTBAMHU B COOTBETCTBUHU C WHCTPYKIMAMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMUpOBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBIIIJIEHHOTO IOJIYYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTb MpEACTaBIECHUN 00
O0IMX HAyyHBIX MPUHLOUIAX ©  OKOJIOTHYECKUX  IpodiiemMax

XUMHYCCKOTO IMTPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThbl

3.1

CdopmupoBaHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTABISIOMICH

€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XUMUU B [IO3HAHUU




SABIICHUA TPUPOJBI, B (OPMHUPOBAHUHM MBIIUICHUS U  KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'pPaMOTHOCTH, HEOOXOAMMOHN st
pelieHusT TPAaKTUYECKUX 3a7ad U SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIEHHS K CBOEMY 3/I0POBBIO M IIPHPOTHON Cpejie
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CdopmMupoBaHHOCTH YMEHUH KPUTHUYECKU AQHAJIU3UPOBATH
XMUMUYECKYI0 HH(OpMAIMIO, MOJy4aeMyl U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOi KOMMYHUKalUMH, ceTb IHTEpHET U Apyrue)
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ChopmupoBaHHOCTh yMEHHMM COOMIOJATh TPaBUAa SKOJOTUYECKU
11eJ1eco00pa3HOro MOBEeAECHUSI B OBITY M TPYJOBOHM JAEATEIBHOCTH B
LEJAX COXPAaHEHHUsI CBOEro 3J0pPOBbSl W OKPYXAIOIIEH NPUPOIHOU

cpenbl

3.4

OCOSHaBaTI: OITIACHOCTHb BOSI[@ﬁCTBHH Ha JKUBBIC OpFaHI/ISMLI
ONpeAeEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [1JIK, moscHsITh
Ha TIpUMeEpax CrocoObl YMEHBIIICHUS W MPEAOTBPAICHUSI UX BPEIHOTO

BOSHCﬁCTBHH Ha OpraHus3M 4CJIOBCKa

3.5

CdopmupoBaHHOCTH yMeHUuM MIPOBOJIUTH BBIYUCIICHUS c
WCIIOb30BAaHUEM TIOHSITHSI «MaccoBasl JOJi1 BEIIECTBA B PaCTBOPE,
OOBEMHBIX OTHOLICHWH Ta30B NpPH XUMHYECKUX PEaKIUAX, MacChl
BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOIO M3 YYacTBYIOIIMX B PEaKIMU BEIIECTB,
TeIuIoBoro 3((dexra peakiu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BEIIECTB, [IPEBPAILIEHUS U COXPAHEHUS SHEPTHU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1

TeopeTnueckne OCHOBBI OPraHU4YECKONH XUMHH

1.1

[Ipenmer opraHnueckoid XWMHU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
IIOJIyYEHUN HOBBIX BEUIECTB M MarepuanoB. Teopuss CTPOEHHS OpPraHUYECKUX

coequHennit A.M. byTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykTypHble (OpMyNibl OpraHMYECKMX BellecTB. ['omMosorus, u30MepHs.
XuMuyeckasi CBS3b B OPraHUYECKUX COCTUHEHHUSIX — OJMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienne o KacCUpHUKAIMA OPraHUIECKUX BEIIECTB

1.3

Homenkinatypa oprannueckux COeAMHEHUM (cucTeMaTHdecKas) U TPUBHAJIbHbBIC

Ha3BaHUS BAXKHEHUIITNX HpCI[CTaBI/ITCHeﬁ KJIaCCOB OPraHNYCCKHX BCIICCTB

Yri1eBo10pOBI

2.1

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAll. MeTaH U 3TaH — IpocTeiIINe
NPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE U XHMHUYECKHE CBOWCTBA (peaKiuu

3aMEIEeHHS U TOPEHUs ), HAaXOXKACHNUE B IPUPO/IE, MOTyUeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH pAn. OTWIEH W TPOMWIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (pU3MUecKkue M XHMHUYECKHE CBONCTBA
(peakuuy TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS U

HOJII/IMepI/ISaI_[I/II/I), MOJIYUCHHUC U MTPUMCHCHUC
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Anxanuensl: OyraaueH-1,3 u metwnOyraaueH-1,3: cTpoeHue, BakHeHIIue
XMMHUYECKHUE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHne cHHTETMUECKOTO

KaydyKa U pe3uHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALIETHIICH —
INPOCTEHIIMKA TpeACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (GU3NYECKHE U
XMMHUYECKHE CBOWCTBA (peakLUy THAPUPOBAHUS, TaJOr€HUPOBAHUS, TApaTalluH,

TOpPEHMSI ), IOJIyYEHUE U IPUMEHEHNE

2.5

Apensl. benzon: coctaB, cTpoeHHe, (QHU3UYECKHME U XUMHUYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUS), IOJYyUYEHUE U IPUMEHEHHE. ToIyou:
COCTaB, CTpPOCHHE, (u3MUeckne W XUMHYECKHE CBOWCTBA  (peaKIuu
raJIOTCHUPOBAaHUSI M HUTPOBAHHSA), TOIYYCHHE M TpPHUMEHEHHe. TOKCHYHOCTH
apeHOB. ['eHermyeckas CBA3b MEXAY YINIEBOJOPOJAAMH, IPUHAUICKAUMU K

PAa3JIMYHBIM KJIacCaM

2.6

[TpupoaHbIe HICTOYHUKH YTIIeBOA0pOoa0B. [IpupoHblil ra3 u monyTHbIe HEPTIAHbIE




ra3el. Hedtp u €€ mpoucxoxaenue. CrocoObl mepepaboTku HeTH: MeperoHka,
KPEKUHT (TepMHUECKUH, KaTanuTtudeckuit), nuponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroiap u

MPOIYKTHI €ro nepepadboTKu

Kucnopoacoaepkaiiyue OpraHnIecKue COSAMHCHHS

3.1

[IpenenbHbIe OJHOATOMHBIE CIUPTHL. METaHON U 3TAHO: CTPOEHHE, (PU3NUECKUE
U XUMHYECKHME  CBOWcTBa  (peakuMM C  aKTUBHBIMH  METaJUlaMH,
rajJjioreHOBOJIOPOJIaMU, TOPEHUE), TMpPUMEHEHHE. BOAOpOAHbBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa M HTAaHOJIA HA OPraHU3M YeJIOBEKa.
MHoroatoMHbIe CIUPTHI. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UUECKHE U
XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO  IICJIIOYHBIMU  METaJlIaMH,
KaueCTBEHHAsl peakiusi Ha MHOIOATOMHBbIE CHHPTHI). JleiicTBUE Ha Opranusm

YCI0BCKa. HpI/IMeHeHI/IC TIIMIOEPpHUHA U STUJICHITIUKOJIA

3.2

@DeHoI: CTPOCHHE MOJICKYTbl, (U3WUECKHe U XUMHYECKHE CBOMCTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaerunpl ¥ KeToHbI. DopMabIeTul, aleTadbJAeTU/l; CTPOCHHE, (GU3NIeCcCKrue u
XUMUYECKUE CBOMCTBA (PEaKIMKM OKHWCIICHUS W BOCCTAHOBJICHUS, KaueCTBEHHBIC

peaxkuun), NoJy4eHue U NpUMEHEHUE

3.4

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHas U YKCycCHas
KHCJIOTBI: CTPOCHUE, PU3HUECKUE U XUMHUYECKIE CBOICTBA (CBOMCTBA, 00IIMe IS
Kjlacca KHCJIOT, peakius dSTepudukanuu), TNOJIydeHHe U TNPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTABUTENIH BBICIIUX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIITHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC HCﬁCTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, Kiaccu(UKALUs YIriaeBOJOB (MOHO-, M- M IOJUCAXapUIbl).
I'moko3a — mpocTedmmii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI,
(dbu3HYecKre U XMMUYECKHEe CBOMCTBA (B3auMoaeiicTBre ¢ Tuapokcuaom meau(ll),
OKHCJICHHE aMMHa4YHbIM pacTBopoM okcuaa cepeodpa(l), BoccTaHoBiICHHE,
OpOXXKeHHE TIIIOKO3bl), HAaXOXJIEHUE B IMpPHUPOJE, NMPUMEHEHUE, OHOoJIoTHYecKas
ponb. ®otocuntes. Opykro3a Kak n3omep rimoko3bl. Kpaxman u 1emiono3a Kak
npupoaHble noiumepbl. CTpoeHHe KpaxMmana M Leuiono3bl. dusnueckue u

XMMHUYECKHUE CBOICTBA Kpaxmaia (TUIpOiIn3, KaYeCTBEHHAs PEaKIis C HUOJIO0M)

A3oTCoIepKaIe OpraHuIecKie COSTMHCHUS

4.1

AMUHOKHUCIIOTHl Kak am¢oTepHble opraHuuyeckue coenuHeHus. dusnueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe rauiuHa). buonoruueckoe




3HAYCHHUEC aMUHOKUCJIOT. HGHTI/IIILI

4.2

benkn Kak DpUPOAHBIE BBICOKOMOJEKYJIApHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEJIKOB:

THIPOJIU3, ICHATYpallisl, KAYeCTBCHHbBIE pEaKIIUK HA OETKU

BBICOKOMOIEKYIISIPHBIE COCTUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIH, CPEAHSISI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —

noJimMepus3anusa U NOJIUKOHICHCAIA
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OKClepUMEHTAIbHbIE METOJbl M3yUEHHUS BELIECTB U UX MpEeBpaLICHH:
O3HaKOMIJICHHE ¢ 00pasliaMu MPUPOJIHBIX H UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

Kay4yyKoB. [loirydeHre CHHTETUYECKOTO Kay4dyKa U PEe3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

TeopeTnyeckre OCHOBBI XUMUU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTpOHHAsE 000JI0YKa.
DHepreTu4ecKre YpoBHH, OIYPOBHU. ATOMHBIC OpOUTANH, S-, p-, d-DTIEMEHTEHI.
OCOOEHHOCTH pacIpeesIeHUs] AIEKTPOHOB 110 OPOUTAIAM B aTOMax JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOH(UTYpAIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoguyeckas cucrema XuMuueckux sneMmenToB JI.1.
MenpeneeBa. CBsizb NepUOAMYECKOro 3akoHa U Ilepuogmyeckoil cUCTEMBI
xumudeckux aemeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPyNIaM W TEepUOIaM.

3HaucHUE NepUOANYICCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XHUMHUYECKOW  CBSI3HU
(KoBaJieHTHAsT HEMOJISIpHAsE M TMOJspHasi, HWOHHAs, MeTajnyeckas). HoHbI:
KaTUOHBI U aHMOHBI. MeXaHU3MbI 00pa30BaHUsl KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBsi3b

1.4

BanenTHOCTh. DEKTpOOTpUIIATETLHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. [HUMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIECTB OT THUINA KPUCTAIMYECKOM pemérku. IloHsATHe O aucnepcHsIX

cuctemax. McTuHHBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0JIs1 BEIICCTBA B




pacTtBope

1.6

Knaccudukamnus HeopraHudeckux coennHeHni. HoMeHKmaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukamms — XMMHYECKMX — peakuuil B
HEOPraHWYECKONM M OPraHMYECKON XUMHUH. 3aKOH COXPAHEHHs MacChl BEILECTB,

3aKOH COXPaHEeHMsI U MPEBPALICHHS] SHEPTUN ITPU XUMHUECKHUX PEAKIIUIX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3INYHbIX (DAKTOPOB

1.9

OOpatumble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTophl, BIHMSIOIIUE HA

cocTosiHue xummuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnekTponuTrueckas aucconuanys. CuiabHbIe W cia0dbie dnekTposuthl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCIIas, HEUTpalIbHAs, IIeJI0UHas1. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEILHO-BOCCTAaHOBUTEIIbHEIE pcaknuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMerauioB B llepuoauyeckoi cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa 1 0COOCHHOCTH CTpoeHHs aToMOB. Dusndeckue

CBOMCTBAa HEMETAJJIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha MPUMEPE KUCIOPOAa, CEPHI,

dbocdopa u yriepoaa)

2.2

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrmepoma W KpEeMHHsS) M HX  COeAUMHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). IlpuMeHenue

BaXKHEUIINX HEMETAJIOB U UX COCOUHECHUN
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Meramnsl. Ilonoxenue meramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0YEK
aToMoB MeTayuioB. OOmue duzndeckue cBocTBa MeTaiioB. CrilaBbl METAIIIOB.

DNEKTPOXUMHYECKUN psijl HAIIPSHKEHUH METaJlIOB
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XWMHYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KalWi, KaJbIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XPOM, Kele30, MeIb) U HX coequHeHwil. OOmue

CITIOCOOBI MOJIYyYCHUS MCTAJUIOB. HpI/IMCHCHI/Ie MCTAJ1IJIOB B 6LITy U TCXHHUKCE

2.5

I'eneTnueckas CBSI3b HCOPTaHNUYCCKUX BCHICCTB, NPUHAMICKAIIUX K PA3JINIHBIM

KjaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00ecre4eHHH 3KOJOTUYECKOW, SHEPreTUYEeCKOW W THINEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHATHE O Hay4yHBIX METOAaX MO3HAHUS

BEIIIECTB U XUMUYECKUX PEaKIIUM

3.2

[IpencraBienust 06 OOIMIKMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJYYEHUS




BOXHEMIIMX BeLIECTB. UenoBEK B MHUpPE BELIECTB U MATEPHAJIOB: BAaKHEUIIHNE
CTPOUTENBHBIE MaTepUalibl, KOHCTPYKUHOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, Marepuajibl Uil AJIEKTPOHUKH, HAHOMATEpHANIbl, OPTaHUYECKHE U

MUHEpaJIbHBIE YI00peHUs
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XuMusi W 3I0pOBbE UEJOBEKAa: TMpaBuUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, MpaBuiia 6€30MaCHOr0 UCIIOJIB30BAHUS MIPEMapaToB OBITOBOM XUMUU

B ITIOBCEIHEBHOU KU3HU




YUYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Xumus. 10 knacc. YueOnuk : yueonuk / U.I'. Octpoymos, C.A. Cnaakos;
O.C. I'aGpuensis. — 7-e us., crep. — Mockaa : [Ipocsemenue, 2025 . — 129 c. : u.
— ISBN 978-5-09-124953-8 (amextp. u3a.) . — ISBN 978-5-09-120190-1 (meu.
u3n.) .— URL: https://lib.rucont.ru/efd/838866 (mata obpamenus: 26.05.2025)

2. 1. Xumusa. 11 xnacc. YueOnuk : yuyebnuk / W.I'. Octpoymon, C.A.
CnankoB; O.C. I'abpuensn . — 6-¢ us., crep. — Mocksa : [Ipocsemienue, 2024 . —
129 c. : wn. — ISBN 978-5-09-116777-1 (anextp. uza.) . — ISBN 978-5-09-112177-
3 (meu. wm3m.) . — URL: https://lib.rucont.ru/etd/838865 (mara oOpamenwus:
26.05.2025)

METOAUYECKUE MATEPHAJIbBI 1JI51 YYUTEJIA
1. Enunoe copepxanue oOuiero oopazoBanus — https://edsoo.ru/mr-himiya/

HU®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
1. Enunoe copepxanue oOuiero oopazoBanus — https://edsoo.ru/mr-himiya/

2. CoBpeMeHHBIH YUUTEIbCKUN nopTan —
https://easyen.ru/load/khimija/8 klass/131

3. Poccuiickuit  yueObHuk —  https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/

4. Undoypox — https://infourok.ru/







