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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MmO XWUMUUM Ha YPOBHE CpeaHEro oobmero o06pa3oBaHUsA
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®@enepamyny», TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBbHON MPOTPaMMBI CpeaHero ooOIero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbix B dDeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom KoHueniuu npenoaaBaHusi yaeOHOTO
npeaMera « XuMus» B 00pa3oBaTesibHbIX opraHu3anusx Poccuiickoit denepanun,
pealn3yIouMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPAMMBbI, U OCHOBHBIX MOJOXKEHHIA
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa a0 2025
rona» (Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3paboTKe MpOrpamMMmbl MO XHUMHUHU, K OMPEACIICHUIO
oO1elt ctpareruu oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4alOUIUXCsl CPeICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHIentyanbubie nonoxkeHuss ®I'OC COO o B3auM00OOYCIOBIECHHOCTH LEJEH,
COJIepXKaHUs, PE3yJbTaTOB OOydYeHHUS M TPEOOBaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHUECKOe oOpa3oBaHue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHOoCcTH. OHO CIYXXUT 3aBEpLIAIONIMM JTAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJI0BEKa, a TAKXKE HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U TpUpOIHOHN cpene. Peanmsyercs xumuueckoe oOpa3oBaHHe OOyYaroIIMXCA Ha
YPOBHE CpeIHET0 00IIero 00pa3oBaHus CPEACTBAMH YU4EOHOTO TIpeaAMeTa « XUMUS,
CoJiepaHUE€ U TOCTPOEHUE KOTOPOIro OMpeAeSieHbl B MPOrpamMme MO XHUMHUU C
y4€ToM crneuu@uKd HaykKu XUMHM, €€ 3Ha4eHUs B MO3HAHMM MPUPOJIBI U B
MaTepUaJbHON KU3HU OO0ILECTBa, a TAKXKe C YUETOM OOIIMX IIesiel M MPUHIIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHME€ CHCTEMBl CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyr poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEpHAIbHON KYJbTYPHI.
Ona BHOCHUT CBOU BKJIAJT B (hOPMHUPOBAHNE PAITMOHAIBEHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPY’KAIOIIEM MHpE KaK O €IMHCTBE
OpUPOABLl M YeJOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKAY
CTPOCHHEM BENIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O00JACTIMU TPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHITHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa odOmectBa. CoBpeMeHHass XMMHS Kak Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTWI HalpaBlieHAa Ha pELIeHUe
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, SKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3A0POBbSL.

B cooTtBercTBHM C OOmMMM LENSMA W TMPUHIMIIAMH CPEIHETr0 OOIIEero
obOpazoBaHus cojfiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0O MM Ui  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPMEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, IPOJOJKEHUS
0o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu — nipeameTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas W HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZEpXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAaHWW MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUYCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHME NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMeTa oO0€ecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OOmast u
HEOpraHuyeckas XUMHUS» CcPOpMHpOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K H3Y4YEHHI0 Y4YeOHOro wmarepuana U 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpENesIEHHBIX
TEOPETUYECKUX YpPOBHIX. Tak, B Kypc€ OPraHMYECKOM XHMHUHM BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKUX
COCMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX
IPEICTaBICHUI O CTpOeHHUHU BelecTB. CBe/leHns 00 U3ydyaeMbIX B Kypce BellleCTBax
JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJOTMYECKH aKTHUBHBIX
coenquHeHud. B Kypce  opraHMyeckod — XMMHM ~— MOJYYarOT  pPa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO OOIEro 00pa30BaHUS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKILINH.

[lonx HOBBIM yriom 3peHusi B mnpeamere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3yYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUSD» OOyYaromIMMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0’ke TOHATh HMCTOPUYECKOE H3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00001aromIeit 10 0ObICHAIOMIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHus JonoJiHsAeTcs B Kypcax 10 u 11 knaccoB anemeHTamu
COJIepKaHus, UMEIOUIMMH KYyJIbTYypOJIOTUYECKUNH W TPHUKIATHON XapakTep. OTu
3HAaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3W XUMUU C JIPYTUMHU HAyKaMu,
PacKpbIBAIOT €€ POJIb B IIO3HABATEJIHOM M MMPAKTUYECKON 1€ATENBHOCTH YEJI0OBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K MPOLIECCY TBOPUECTBA B 00JIaCTU TEOPUU
Y MPAKTUYECKUX MTPUIOKEHUH XUMHUH, IOMOTatOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JHMYHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIIHIO U IPUMEHSTH €€ JUIs MOMOJIHEHUS 3HAaHUH,
PEILIECHUS UHTEIJIEKTYaJIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATENbCKUX 3a1a4. B
LEJIOM COJIep’KaHue Y4yeOHOro mpenMera «XHMHsS» AAHHOTO YPOBHSI M3YyYEHHUs
OpUEHTHUPOBAHO HAa (POPMHUPOBAHUE Y 00YUAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIS TOHMMaHUA (UIOCOPCKUX U, TaKMX KakK: MaTepUalbHOE E€IUHCTBO
HEOPTaHUYECKOTO U OPTraHMYEeCKOr0 MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHUEM, IO3HABAEMOCTb PUPOAHBIX SIBJIEHUM IIyTEM SKCIIEPUMEHTA
U peuleHus NPOTUBOPEUYUIl MEXAYy HOBBIMH (akTaMd U TEOPETHUECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Takke MpodseM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOIMI U MaTEpUaIOB.

B nnane pemeHus 3amad  BOCIMTAHMS, pa3BUTHUA U COLMAIM3ALUU
0o0y4aromuxcsi NPUHATBIE NPOrpaMMOM MO XUMHUHU MOAXOJbl K OMNPEIECIICHUIO
CONlEp)KaHUsA M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHI, UMEIONINX 0a30BOE 3HAUCHUE IS PA3INIHBIX
BUJIOB JICSTEJIBHOCTH: pELIEHUs] MpoOjeM, IOHUCKa, aHaiu3a M 00paboTKu
uHpoOpMalMy, HEOOXOOUMBIX JUIsl NPUOOPETEHHs] OMNbITa IPAKTUYECKOH U
UCCJIEIOBATENLCKON AESITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMHH.

B npaktuke mnpemomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs, TAK U HA YPOBHE CPEHEr0o 001ero 00pa3oBaHusi, IpU ONpPEIEICHUN
COJIep)KaTeIbHOM XapaKTEepUCTUKU LeJNeld HU3y4eHUs NpeaMeTa HallpaBICHHEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HaETCs (OPMUPOBAHHE OCHOB
XMMHYECKON HAayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESATEIIbHOCTH YEJIOBEKa U KaK OJAHOIO M3 KOMIOHEHTOB MHUPOBOM KyibTyphl. C
METOJUYECKOW TOUKHM 3PEHUS] TAKOW IMOJAXOJ K OINpPEAENICHUIO IieJIed U3y4eHus
npeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIaBHBIMU LEISIMU H3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisrOTCS:

e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUM KaK  BaKHEHIIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIe MOHATHUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHME M NOHHMAHHME CYLIHOCTH JOCTYIIHBIX
0000111eH1I1 MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOIUMBIX /I MPUOOPETEHUS YMEHU I
OPHUEHTHPOBATbCA B MHUPE BELIECTB MU XUMHUYECKHMX SBJICHHWM, MMEIOLIUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOJMIOJEHHUEM  MpPaBHI
6e30macHOr0 OOpAIIeHUs C BEIIECTBAMH.

Hapsay ¢ atum, conepxaTesbHas XapaKTepUCTUKA LIEJIEH U 3a/1a4 U3Y4eHUS
IIPEIMETA B IPOrpaMMe 110 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TMPUOPUTETAMH B CHUCTEME cpeaHero oOmiero oOpazoBanusi. CerogHsi B
[PENOIaBAHUK XUMHUHU B OOJIbLIEH CTENEHN OTAAETCS NPEANOUYTEHUE MPAKTHYECKON
KOMIIOHEHTE COJep)KaHusl OOydyeHus, OpPUEHTUPOBAHHOW Ha IOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTEIbHON OpraHu3alliy, BIAJCIOUIET0 HE HabOpoM
3HaHWW, a (YHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMM U YMEHHUSIMHU
AKTUBHOTO MOJyYEHUs 3HAHUN U MPUMEHEHUS UX B PEaIbHOM JKU3HU JJI pEeLICHUS
NPaKTUYECKUX 3a]a4.

B cBs13u ¢ 9TUM npu n3ydeHnu npeamera « XuMush» TOMUHUPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIEJIU U 3a/1a4U, KaK:

amanrtanusi 00yJarommxcs K YCJIOBUSAM JTUHAMUYHO PA3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIJICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYalLUsAX, CBA3aHHBIX C BEUICCTBAMU U UX
IIPUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHHUBEPCAIBHOE 3HAYEHUE IS Pa3IMYHBIX BHJIOB
NESATEIbHOCTH: PelleHusl Mpo0seM, OUCKa, aHalln3a U 00paboTKU MH(pOpMaLuy,
HEOOXOUMBIX 11 MPUOOPETEHHUS OIIBITA IEATENBHOCTH, KOTOPasi 3aHUMAaET BaXKHOE
MECTO B IIO3HAHWM XMMHMM, a TAKXKE Ul OLUEHKH C IMO3UIUN JKOJOTHYECKOU
0€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUUYECKUX MPOLIECCOB HAa OPTraHU3M
YEJI0BEKa U PUPOIHYIO CPENY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHOoCOOHOCTEN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEeMEHHBbIE MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiIu3a yu4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COIePIKAHNUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMUH, €€ BaXXKHOM POJM B PEUICHUM TJI00aNbHBIX MpoOsieM
paIMOHAIBHOTO MPUPOAONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUsS OIbITa
WCTIOJIB30BAHUSl TIOJNYYCHHBIX 3HAHWUU Ui NPHHATUS TPAMOTHBIX DEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMU SIBIICHHUSIMH.

B yueOnom mnane cpeaHero oOmiero oOpa3oBaHUS MPEIMET «XUMUS»
©a30BOTr0 ypOBHS BXOIHT B COCTaB MpeAMETHOHN oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETBD».

OO11ee Yrcno 4acoB, OTBEIEHHBIX AJI1 U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpemnero oo61mero oopasoBaHus, coctapisieT 68 gacos: B 10 kimacce — 34 gaca (1 gac
B Henelno), B 11 kiacce — 34 gaca (1 yac B Henerio).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKON XUMUM

[Ipenmer oprannueckoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTepUaTOB. Te€opus CTPOEHHUS OpPraHUYECKUX
coequHenuit A. M. bytiepoBa, e€ ocHOBHBIE TTO10)KeHUS. CTpyKTYpHBIE (DOPMYIIBI
OpPraHMYeCKHX BelecTB. [ oMmonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIMHEHMM (cucTeMaThueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPECTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl M3YyYEHUs BEIIECTB WU MX MPEBPAILCHUI:
03HAKOMJICHHE C 00pa3aMu OPTaHUYECKHUX BEIIECTB U MaTepHAIaMH HA KX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOIIOICHUE W OIHCAHUC
JEMOHCTPALIMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB IMPH
HarpeBaHuM (IJ1aBieHUE, OOYIIIMBAaHUE U TOPEHUE).

Yriaesopopoasl

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

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUN psifi. DTUIICH U TIPOMUIEH —
MPOCTEUINTNE TPEICTABUTENIN AIKEHOB: (U3MYECKHE W XUMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTYYEHUE U TPUMEHEHHE.

Ankaguensl: OyrtamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psill. ALIETUIICH
— TMPOCTEHIINIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMHUYECKUE CBOMCTBA (peakiuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, TUJIpATAIINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHEHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, (pU3NUECKHE U XUMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMUSI U HUTPOBAHUS), MOTYYEHUE U NpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceolucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOLyueHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnueckas CBA3b MEXAY YIJEBOAOPOAAMH, MPUHAJICKAIIUMH K PAa3IUYHBIM
KJIaCCaM.

[IpuponHble MCTOYHMKH YIJIEBONOPOAOB. IlpupomHblii Tra3 W IOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
NEPETOHKA, KPEKUHI (TePMUYECKHH, KaTaluTH4eCKuil), nuposnu3. I[IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
03HAaKOMJIEHHE C 00pa3liaMy IJ1acTMACC, KAy4yKOB U pe3uHbl, Koulekuuu «HepTob»
U «YToJIb», MOJAEIUPOBAHNE MOJIEKYJ YITIEBOJOPOJOB M IaJOr€HONPOU3BOHBIX,
IpOBEJCHNE MPAKTUIECKON PabOThI: OMy4YEHHUE ITUIICHA U U3YUEHHUE €T0 CBOMCTB.

Pacuérnsble 3anaun.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Mmaccbl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamue oprann4ecKkue coeJMHeHus

[IpenenpHple OOHOATOMHBIE CIMPTHL. METAaHON W 3TAHOJ: CTPOCHHME,
(¢usznyeckue M XHUMHUYECKHE CBOMCTBA (pPEakUUM C aKTUBHBIMU METaJUIaMH,
rajJJOr€HOBOJIOPO/IAMHU, TOpPEHHUE), MNpUMEHEHHE. BoJoponHbIE CBSI3U MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIa M ATAaHOJIA HA OPTaHNU3M YEJIO0BEKA.

MHOroaroMHple€  CHUPTBHL. DTUJIEHIVIMKOIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckne W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlMs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIVIKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.

Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U xkemouwvl. DopMampaerui, aneTAIBICTHA:  CTPOCHHUE,
(¢u3znyeckue U XMMUYECKUE CBOMCTBa (pEaKLMHU OKHMCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyY€HHE U IPUMEHEHNE.

OmHOOCHOBHBIE TTpeieIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (PU3nuveckre 1 XUMUYECKUE CBOWCTBA (CBOMCTBA, O0IIME AJIs
KJ1acca KMCJIOT, peakliyst dTepuuKalym), nosydeHue u npumeHenue. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBHUE.

Crnoxuble 3(pUpPbl Kak NPOU3BOAHBIE KapOOHOBBIX KucAOT. [‘maponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.

VYrineBoasl:  cocTaB, KilacCU(pHUKalus  yrieBoJoB  (MOHO-, JU- H
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTU CTPOCHUS



MOJIEKYJIbI, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
meu(1l), okucienne aMmmMuadHbIM pacTBopoM okcuza cepedpa(l), BocctaHoBiieHue,
OpO’KEeHHE TITIOKO3bI), HAX0XKACHUE B PUPOJIC, TPUMEHEHNE, OMOJIOTHYECKast POJIb.
®dortocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojiHbie noinumepsl. CTpoeHrue Kpaxmana u
neuttoao3bl.  dusznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApOJIu3,
KaueCTBEHHAsI PEAKIUs C HOJOM).

DKCHepUMEHTANIbHbBIE METOJbl HM3Y4YeHHUsS BEIIECTB W HX MPEBpaIleHUI:
pOBE/ICHHE, HAONIOJICHHE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: T'OpPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJIa
okcuaoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJEUCTBUE TIIMIIEPUHA C
rugpokcuomM meau(Il)), anpaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeicTBHE Kpaxmajga € HOIOM),
IPOBE/ICHHE MPAKTHUUECKOW pabOoThl: CBOMCTBA paCTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.

Boluncnienuss mo ypaBHEHMIO XUMHYECKOW peakuuu (Mmacchl, oO0BbEMa,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOJYKTA PEAKIUHU MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUHN).

A3oTcozepKalue OpraHu4eckue COeTMHEHMS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe OpraHndeckue coenuHeHus. dusndeckue n
XUMHUUYECKUE CBOMCTBA aMUHOKHUCJIOT (Ha MpUMEpe TIulMHA). buonoruueckoe
3Ha4YE€HHE aMUHOKUCIOT. [lenTuabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIsl, KAYeCTBEHHBIE PEaKITNU Ha OCIKH.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
HAOJIOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIeHATYpalus OelIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BricokoMoJieKyJISIpHbIE COeIUHEHNS

OCHOBHBIE MOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIHSIST MOJEKYsIpHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAUHEHUN —
MOJIMMEpU3aIs ¥ MOJUKOHICHCAIHSI.

DKCIepUMEHTaIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX IPEBpalCHUN:
O3HAKOMJIEHHE ¢ 00pasiamMu IPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBS3€M MPHU M3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIIUX €CTeCTBEHHO-



HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JUIsI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHATHUS: SBJICHUE, HAYYHBIN (DaKkT, rUmoTe3a,
3aKOH, TEOpHS, aHAIIM3, CHHTE3, KIacCCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOIEHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICITHPOBAHHE.

dusmka: wmartepusi, DJSHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIeCTBa, (PU3MUECKUE BETUIUHBI U SIUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opram3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCNKH, YIJIEBOABI, JKUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE Mpenaparbl, MaTepUalbl U3
WCKYCCTBEHHBIX I CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHAMHYECKUI 3neMeHT. AToMm. Sapo aroma, H30TONBI. OJIEKTPOHHAs
000710uKa. DHEpPreTUUYeCcKue YpoBHH, MOAYPOBHU. ATOMHBIE OopOUTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTypalrs aTOMOB.

[lepnognueckuii 3aKoH u [lepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenpaeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M IleproaMyYecKOil CUCTEMBI
xumuueckux anemeHtoB . M. MenmeneeBa ¢ COBPEMEHHOUW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BEUIECTB MO TpynmamM MU MEepUOJaM.
3Ha4YeHHE NMEPUOAUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHnne BemecTBa. XUMHYECKas CBsI3b. BuAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHash M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHU3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHbli). BomoponHas cBA3b. BaneHTHOCTh. DJEKTPOOTPHULATENBHOCTB.
Crenenb okuciieHus. IOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJEKYJSIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. |HIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.



[TonstTue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10i1s BEIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHU4YEeCKUX COCMHEHU. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHWUYECKUX BEILIECTB,
MPUHAJIEKAIUX K Pa3JIMYHbIM KJIaccaMm.

Xumudeckass  peaknus. Kmaccupukamumss XUMHUYECKHX — PEAKIUd B
HEOPTaHUYECKOW M OPraHUYeCKON XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH MPU XUMHUECKUX PEAKLIMIX.

CKOpOCTh peakiiu, e€ 3aBUCMMOCTh OT paznuyHbIX (paxTtopoB. OOpaTuMbIe
peakuuu. XuMHuueckoe paBHOBecHe. DakTOpbl, BIUAIOLNIME HA COCTOSHHUE
xuMuueckoro pasHosecus. [Ipunnmn Jle [Hlatense.

Dnextposmtryeckas aucconuanus. CunbHbIe U ciiadbie dekTponuThl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCJAs, HEUTpaJIbHAs, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUY.

DKCIepUMEHTAIbHBIE METOJbl W3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
nemoHcTpanums Tadmmn «[leproanueckas cucrema XuMuIeckux 3yeMenToB J[. 1.
MeHneneeBa», W3ydeHHE MOJENIEH KPUCTAUIMUECKHX PEMETOK, HAOIOICHUE |
OMKCcaHue JEMOHCTPALMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKeHHUE NEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTalM3aTOPa, OMPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C MOMOIIBI0 YHUBEPCAILHOTO UHUKATOPA, PEaKIMi HOHHOTO 0OMEHA), TPOBEJCHUE
IpaKTHUeCKON padoThl «BnusiHre pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUUYECKON
peakuum».

Pacuérurnlie 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMA, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHATHUS «MACCOBASI IO
BEIIIECTBAY.

Heoprannuyeckass xumus

Hemeramnel.  Ilonoxxenue HemetraiuioB B llepuomnueckor  cucreme
xumudeckux snemeHtoB [[. M. MenzaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
@du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETALIOB (Ha MpUMeEpe
KHCIIOpoJa, cephl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)XHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHMM  (OKCHJIOB,
KHUCJIOPOACOJIEPKALIUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCITMHEHUM.

Meramisl. [lonoxenue meramos B llepuoguueckoi cucremMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mine gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEeKTPOXUMHUUYECKHUI Pl HATPSHKEHUI METAILIOB.



XUMUYECKHE CBOWCTBA BAXKHEWILMX METAJUIOB (HATPHil, Kaluil, KaJlbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUH.

OO1ue cnocoObl moiydyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHUs BEIIECTB WU MX MPEBPALLCHUI:
U3YUYEHHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIOB, PELICHUE
AKCHEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHUE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA AJTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0Uei, KaYEeCTBEHHbIE PeaKI[MU Ha KATUOHBI METAJLIOB).

Pacuétnrlie 3agaun.

Pacuéter maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET NPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecniedeHHH 3KOJIOTMUECKOW, SHEPTETUYECKOW M THIINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX TO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB M MATEPUAIOB: BAKHEWIINE CTPOUTEIIbHBIC
Marepualibl, KOHCTPYKIHMOHHBIE MaTepualbl, KpacKd, CTEKJIO, KepamHuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE WU MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBbE YEJIOBEKA: MPABWIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuia 0€30MaCHOTO UCTIOIH30BAHUS MTPENapaToB OBITOBOM XUMHUU B
MIOBCEIHEBHOM KU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYeHUH OOmed u
HEOpraHU4ecKor xuMuu B 11 Kilacce oCylIECTBIISIETCSI Yepe3 UCIOIb30BaHUE KaK
OOIMX ©CTeCTBEHHO-HAYyYHBIX TMOHATUH, TaK W TIOHSITHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCUPUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, IBJICHUE.

@uznka: MaTepusi, SHEPTHS, MAcca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEO,
00BbEM, arperaTHoe COCTOSIHME BEIEeCTBA, (PU3UUYECKHE BETUUYMHBI U €IMHHIIBI MX
WU3MEpPEHUS, CKOPOCTb.



buonorus: kneTka, opraHum3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JICMEHTHI, BATAMHHBI, 0OMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIE MTOPOIBI, MOJIE3HBIE UCKOIIAeMbIe, TOILTUBO,
peCypcChl.

TexHoNOrMsI: XUMUYECKasi MPOMBIIIICHHOCTh, METAJUTYPIHsl, MPOU3BOJCTBO
CTPOUTEIIHBIX MAaTepUaJIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, ITHIIEBAs
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TpernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAJIOB,
3JIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarIMMHUCI TPOTpaMM CpeaHero obmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TOpeAMETHbIM). HayyHo-meTonuyeckod OCHOBOM — iis
pa3paboTKu TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHUs SBJISIETCA CUCTEMHO-ACSTEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAOIIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHUIO;

HaJIM4KMe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIMi 0a30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€TOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4YKEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEIN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJdbTAaThl OCBOCHUS MpeamMeTa «XUMHUsS» JIOCTHUTAIOTCS B
€MHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMHU, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHU POCCHICKOTO TPa)KIaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH W TPaBWIAMH  TOBEIEHUS, CIHOCOOCTBYIOIIUMH  TIpOIEccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHsI M HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
00yJaroImuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOPMUPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W TMPAKTUYECKOW JESTEITHHOCTU
00yJaronmxcs 1Mo peajn3auu IPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABICHUS] O COINMAIBHBIX HOPMax U TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESATEIbHOCTU MPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHU YU€OHBIX 1 TO3HABATENIbHBIX 3a/a4, BHITOJIHEHUU XUMUYECKIX
IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IuYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBEHHON XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TpyZa YUEHBIX U MTPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIU3e
uH(OpMAaIH O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLICHUBATh CUTYaIlUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEIACHHE M MOCTYIKH CBOMX TOBApHUIIECH C
NO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUNA 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbSA:

NOHUMAaHUsl LIEHHOCTEH 3I0poBOro © 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMro/ileHusT TMpaBuil 0€30MacHOro OOpallleHHus C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU U B TPYJOBOM J1€ITENbHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI HWHAMBUAYAJHbHOTO U  KOJUIGKTUBHOTO
0€301acHOT0 MOBEEHUS B CUTYAIUIX, YTPOKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS TOCJICJICTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUCK (yHmOTpeOIeHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1 );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
JEeSITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH MPAKTUYECKUX 3a]ad
COIMAJIbHON HAIPaBJIEHHOCTH (B paMKaX CBOEro KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY HM3YUYeHHIO MPOoeccuil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBOKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBHIYAJIBHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTeH 0011IeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IEJIECOO0PAa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHHKY
CyILIECTBOBAHMS )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 BpEl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HX;

HAJIU4YHsl PA3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHd MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOexKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LMBUJIN3ALMN: B €€ TyMaHUCTUYECKOW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/1aHUA
HOBOM 0a3bl MaTepuaJbHOM KyJbTYpbl, pEUIEHHH TJ00albHBIX MpoOsIeM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIIEIIHOTO TPYJa U DKOJIOTUYECKU KOM(POPTHOM )KU3HHU KaKJ0TO WIEHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXAIOIIero MUpa u



IPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAHHbBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAaHHBIX C LEJIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUA s
peuieHust npooJieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM0ooOpa30BaHUIO, K AaKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM 1O XHMHUH B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyAa B pas3liMyHbIX cepax MpopecCuoHaIbHON

JEATEIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOCHHS y4eOHOro mnpeaMera «XHMHUsS» Ha
YPOBHE CpeaHETo 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYUMble i1 (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHbIC TOHATHS, OTPaXKAIOIIHUE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHCHU(PUKY METOIOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax (MaTepus, BEUICCTBO, SHEPTUs, SIBJICHUE,
IPOIIECC, CHCTeMa, HayYHbI (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, KCCIICA0BaHNE, HAOTIOICHIE, N3MEPEHHUE, SKCIIEPUMEHT U JAPYTHC);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

peryJISTUBHBIE), obecrieynBaroIIme dhopMupoBaHue byHKIIMOHATBHOM
TPaMOTHOCTH M COIMATLHON KOMIIETEHITUN O0YJarOIINXCS;
CIIOCOOHOCTh 00yJaroImxcst WCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH No3HaBaTeJIbHBIMH
JNeHCTBUSAIMM:

1) 6a30Bble JJOruYecKue JAecTBUSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIH3WpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpENEATh LN JACSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATHL MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHUI;

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

YCTAHABJIMBATh IPUYMHHO-CJIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXKACHUSI (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMUdeckas popmyiia, ypaBHEHHE XUMUUECKON PEaKInu
— MpU pPEIIeHUHU Y4YeOHBIX MO3HABATENBHBIX U MPAKTHUYECKUX 3a7ay, MPUMEHSThH
Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS ISl BBIABICHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 60a30BbI€e HCCIeI0BaTEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

dbopMyaMpoBaTh 1ENIM U 3a/1a4d UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKa3bIBAEMBIX CYXCHHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHMUECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUS HAOII0JATh 32 XOIOM
mpoliecca, CaMOCTOSITEIPHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMbBIT YYEHUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHON
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJIsipHAsl JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl lHTEpHETa), aHaMU3upOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JTOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTB;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOIbl NMPU MOUCKE U
orbope wuHbOpPMAIMK, HEOOXOAWMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npUOOpETaTh OMNBIT MCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEACTaBICHUS
uHbopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BATh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMalen: TPUMEHATh MEXKNpeIMeTHbIe ((U3UYECKHUEe U MaTeMaTHYECKUE)
3HaKW U CUMBOJIBI, (hOPMYJIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYK/1aeMOM TeMbI B X0Ji¢ Auanora u/miu
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyIHPOBATb CBOU  MPEJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYNIaTh C MPE3CHTALMEN PEe3yJbTAaTOB IMO3HABATEIbHOU J1E€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENbHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPU BBIMOJHEHUN
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW PabOThl MO MCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaau3alui y4eOHOro MpoeKTa U (pOopMyIHpOBaTH BHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEIOBAHMM MYTEM COTJIACOBAHHS MO3UIMI B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IJIJAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejaraeMblii aJropuT™M ACUCTBUA Mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJady, BbHIOMpaTh Hauboliee
3¢ dexTuBHBIN crMoco0 HMX peleHuss ¢ Y4ETOM TMOJYYEHHUS! HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH Ha OCHOBE CaMOaHaIn3a U
CaMOOIICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITIACC

[IpenMeTHble pe3ysbTaTbl OCBOCHHUS Kypca «OpraHuyeckas XUMHSI»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI PUPOJIbL,



B (OpMHpPOBAHMHM MBIIUIEHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM /JIsi PEIICHUs MPAKTUUECKHUX 3a]a4 U SKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M IPUPOJHOMN CPEIE;

BJIAQJICHHE  CHCTEMOM  XMUMHYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIMe MOHATHA (XUMHYECKMH D3JIEMEHT, aToM, D3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpaml€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIpHbIN 00bEM, YITIEpOHBIN CKENET, (PyHKIMOHAIbHAS TPYIINa, paguKal,
U30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPOIbl, KUCIOPOI U
a30TcoAepXkKallie COEIWHEHUS, MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TCOPUU U 3aKOHBI (TEOpUS CTPOCHUs
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalMe B OCHOBE IOHUMAaHHWs NPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJb30BAaHUN BAXKHEWIINX OPraHUYECKUX BEIIECTB B OBITY U
IPAKTHYECKOH JEATEeIbHOCTH YEIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHblE NPU3HAKU TOHATH,
YCTaHaBJIMBAaTh UX B3aUMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIINE MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHUS U MPEBPALEHUI OPraHUYECKUX COeIMHEHUM;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMUYECKYI0 CHMBOJHKY MJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIIEHHOIN)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUHM XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYECKHX BEIIECTB AJI WIUIIOCTPALUM MX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEICIIEHHOMY
KJIacCy/Tpylme COeIWHEHUN (yrieBOJOpPOAbI, KHUCIOPOJI M a30TCOAepkKalliue
COEIMHEHUS, BBICOKOMOJICKYJSIDHbIE COCJUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxxe NpUBOAWTH TpHUBHAIbHBIE
HA3BaHUA OTACIBHBIX OPraHMYECKUX BEHIECTB (STHIJICH, MPOIWJIECH, AalleTUJICH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, GopMalbIerull, aueraibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIJIOTA, OJIEMHOBAs! KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TJII0K03a,
bpykTO3a, KpaxMai, HeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENesTh BHIbl XUMHYECKOW CBSI3H B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTHh [OJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. byTiiepoBa /i 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHU XapaKTepU30BaTh COCTAB, CTPOCHHE, (DU3MUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KJIACCOB
OpraHMYECKHUX BElIECTB (METaH, 3TaH, dTUIECH, MPONUJIEH, alleTUJieH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, ATUIICHIJIUKOJIb, TJIMLEPUH, (HEHOI,
alleTanbAeTU, MypaBbiUHasi U YKCYCHAasl KUCIIOTHI, TJIIOKO3a, Kpaxmal, 1eJITI0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMU
YpaBHEHUSIMH COOTBETCTBYIOIIUX XHWMHUYECKHUX PEAKIUNA C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKT€PU30BATh UCTOYHHUKHU YTJIE€BOJAOPOIHOTO
ChIpbs (HE(Th, MPUPOAHBIN ra3, yroJib), CIIOCOOBI UX MEPEePabOTKU U MPAKTUIECKOE
NpPUMEHEHHE IPOAYKTOB NEPEPabOTKH;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIECTBA WMJIM IMPOAYKTA
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WIN NPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh yMEHHH BJIAJE€Th CHUCTEMON 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOt0IeHne, U3MepEHue, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTUS PpEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYyallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
NOCYJIOM M J1TabopaTOpHBIM OOOPYJOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOPMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOTHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTaHMYECKUX BEILECTB NPY HArpeBaHUU, MOJyUYECHUE
ATUJICHA U U3YYE€HHE €r0 CBOWCTB, KAUECTBEHHbIE PEAKIIMU OPTAaHUYECKUX BEILIECTB,
JeHaTypanus OEITKOB MPU HArPEBAHWHY, IIBETHBIC PEAKINK OEIIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH TpW OOpalieHuu C BEIIECTBAMH U
7a00paTOpHBIM  O0OpYAOBAHHWEM, TMPEACTABIATh  PE3YJAbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH YpaBHEHUW COOTBETCTBYIOIIUX pEAKIUN U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uHPOpMaIMIO, TOJNYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpPEACTBA MacCOBOM
uHopmaru, UHTepHeT 1 apyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJIOTHYECKHU
1EJIeCO00pa3HOro TMOBENCHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpAaHEHHS CBOETr0 3J0POBBS U OKpY)KAIOIIEeW MPHUPOJHON Cpeibl, OCO3HABATH



ONAaCHOCTh BO3JEHCTBUS HA KWUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbIca Tokazatens [IJIK, moscHsaTh Ha mpuMepax CcrocoObl
YMEHBUICHUSI W NPEAOTBPALLCHUS WX BPEAHOIO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUI;

JUISL  CIENbIX M CHAa0OBUIASIIUX OOYYaloIIUXCSA: YMEHHE HCIOJIb30BaATh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3anmucu XuMHUYeCKUuX

bopmyL.
11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmiass M HeopraHHYecKas
XUMUSD» OTPAXKAIOT:

c(OPMUPOBAHHOCTh ~ NPEJICTABICHUA: O XHUMHUYECKOW COCTaBIISAIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XMMHUHU B IO3HAHUU SBJIEHUN IPUPOBHI,
B (OpMHpPOBAHMHM MBIIUIEHUS M KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM /JIsi PEIICHUsI MPAKTUUECKHUX 3a7a4 U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpeae;

BJIAQJICHHE  CHCTEMOH  XMMHMYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TOHATUSA (XMMHMUYECKUH 3JIEMEHT, aToM, HM30TomN, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIH OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENILHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KOBaJIEHTHAs1, HOHHAs, METAJUIMUECKAsl, BOJOPOIHAs), KPUCTAIUINYECKas PEILETKA,
TUIBl  XMUMHUYECKUX  PEAKLHUI, pacTBOp, DJIEKTPOJUTBI, HEIJIEKTPOJIMTHI,
NIEKTPOJIUTHYECKAs JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM peakUnu{, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHbI (TEOpHUs
ANEKTPOJIMTUYECKON aucconManuu, nepuognyeckud 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHUsS] MAcChl BEILECTB, 3aKOH COXPAHEHUs U IPEBPALICHUs SHEPIUU
OpU XMMHYECKUX pPEaKUUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUHM S3BIK XHMMH,
MHUPOBO33PEHUYECKHUE 3HAHU, JICKALIIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U O€30I1aCHOM HCIOJIb30BAHNN BaXKHEHUIINX HEOPraHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUM BBISABIATh XapaKTEpHblE NPU3HAKU TOHATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U X PEBPALLCHHIA;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMUYECKYI0 CHMBOJMKY MAJIs
coctaBieHus: (OpMyJl BELIECTB U  YpPaBHEHUH XMMMUYECKHUX  PEaKLMM,



cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIeCTB (yrapHblii ra3, YIJIEKHCIBIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAS U3BECTh, MUTHEBAsI COMIA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OTNPEENSITh BAICHTHOCTh U CTETIEHb OKUCJICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUSX PA3IMYHOrO0 COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJIGHTHAs, MOHHAs, METAJTMYECKasi, BOJOPOIHASI) B COCIMHEHUSAX, TUII
KPUCTAITMYECKON PEHIETKH KOHKPETHOTO BeIeCTBa (aTOMHasi, MOJIEKYJspHasd,
WMOHHAs, METAJUTMYECKasi), XapakTep Cpeibl B BOAHBIX paCTBOpPaX HEOPTaHUYECKHUX
COCTUHECHMU;

c(hOopMUPOBAHHOCTH yMEHUMN yCTaHaBJIMBATh MPUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAENEHHOMY KIiaccy/Tpyrie
COEIMHEHUH (MPOCTHIE BEUIECTBA — METAUIBI U HEMETAJUIbl, OKCU/IbI, OCHOBAHHUS,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCH/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, 00BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »dJIeMeHTOB 1—4 mnepuogoB Ilepuoamueckoil cuctembl
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTE€TUYECKUE YPOBHU», 00BACHATH 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH MO MEepuoiaMm u
rpynmam [lepuoandeckon cuctembl XuMuueckux 3eMeHToB . Y. Menneneena;

chOpPMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKME CBOMCTBAa HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOPraHUYEeCKUMU
BEIIECTBAMH C TOMOIIbIO YPABHEHUH COOTBETCTBYIOIIUX XUMUUYECKIX PEAKIIHIL;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKUE PEAKIMH T10
pPa3MYHBIM TPHU3HAKAM (YUCIY M COCTaBYy pPEArMpyrOIIMX BELIECTB, TEIMIOBOMY
ahdexTy peaknuud, U3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMOCTU
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIIATH YPaBHEHHUS PEaKUUN pa3IUYHbBIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHUSL, IPU KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPAa3JMYHBbIX HEOPTraHWYECKUX BELIECTB, pPAacClO3HABAThH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;



cOpPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKINN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKkiMu OT pa3auYHbIX (PaKTOPOB; XapaKTEP CMEIIEHUS XUMUYECKOI0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOM KHUCIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHUH NPOBOAMUTH BBIYHMCICHHUS C MCIOIb30BAHHEM
MOHSTHS «MacCOBasi OJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHH Ta30B MpHU
XUMUYECKUX PEaKIUSAX, MAcChl BEUIECTBA WIM 00bEMa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYACTBYIOUIUX B peaKlUU
BEIIECTB, TEIJIOBOro 3¢ (dexkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBMIia MOJb30BaHUS XUMUUYECKON
NOCyJIO ¥ J1TabopaTOpHBIM OOOPYJOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOITHATH XUMHYECKUN
HKCIIEPUMEHT (pa3jo’KEeHUE MEePOKCHUIA BOAOPOAA B NMPUCYTCTBUM KaTalaM3aTopa,
OMpeNeJeHUE Cpellbl PAacTBOPOB BEIIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/1a4 IO
TeMaMm «Metaiely U «Hemeramibl») B COOTBETCTBHM C NPAaBUIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlEHHUU C BEUIECTBAMU M JIA0OPATOPHBIM 000PYIOBAaHUEM,
OPEICTaBIsATh pPE3yJIbTaThl XUMHYECKOIO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOUINX peakUnil U (OPMYIHUPOBATH BEIBOIBI HA OCHOBE 3TUX
pe3yJbTaToB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uH(pOpMAIMIO, TMOJIYy4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
KOMMYHUKaIruu, IHTepHeT u ApyTHx);

chOPpMUPOBAHHOCTh  yYMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1EJIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJISIX
COXpaHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOIIEH MNpUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTb BO3JIEHCTBUS HA KUBbIE OPraHU3MbI ONPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazarens [IJIK, moscHaATe Ha mpumepax CcrnocoObl YMEHBUICHHUS U
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATHh 3HaHHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IIO3HAHMS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIETBIX M CHA0OBUAAIIMX OOYyYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pasznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUU
IIpenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 IIpenenbHble yrieBogOpOAbl — aJIKaHbI 2
29 HenpenenbHble yriieBOAOPOIbI: aJTKEHBI, 6 |
aJIKaJIMEHBbI, AJTIKUHbI
2.3 ApomaTHieckue yriaeBogopoabl 2
54 [TpupoHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucsopoacoaep:xamnue oprannieckue coeuHeHns
3.1 Cnuptel. Denon 3
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upb
3.3 VYrineBoasl 3 1




Uroro no pazneny

13

Pa3znen 4. A3oTconepskaniue opranHnyeckue coeJuHeHust

4.1 AmuHbBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHECHUS

5.1 ITnactmaccel. Kayuyku. Bosokna 2
Uroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanmue pa3jieioB U TeM nudpoBbIe
Ne /i P Konrpoabusie IIpakTuueckue (itpp )
NporpamMmMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Paszgen 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemnectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMUYECKUE PEaKINU 6 1 1
Hroro no pasneny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 MeTtanibl 1
2.2 Hewmertamisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Ku3HL
3.1 XuUMHA U )KU3HDb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypcsl

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

Teopust cTpoeHHsI OpraHUuEeCKUX

2 coequHennii A. M. bytneposa, eé 1
OCHOBHBI€ MTOJIOKEHHUSI
[IpencraBnenue o kaaccuukanuu

3 opraHudeckux BeuiectB. Homenknartypa 1
(cucremaTuveckas) U TpPUBUAIbHBIC
HA3BaHMs OPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH P

5 MertaH u 3TaH — NpoCTenIIe |
MPEACTaBUTENH AIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1

7 DTUJIEH U TIPOIUJIEH — MpOoCcTeHIne 1
MPEACTaBUTENHN AIKEHOB

2 [Tpaktuueckas padota Ne 1. «Ilonyuenue | |
ATUJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u

9 MetunoyraaueH-1,3. [lomyyenue 1

CUHTETUYECKOTO Kay4yyKa U PE3UHbI




AJIKHHBI: COCTaB ¥ OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTHYECKUN PSII.

10 N
ALIETUIIEH — MPOCTEUIIHI
MIPEACTaBUTENb AJIKUHOB

1 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH30J1 U TOJTyOJI. TOKCUYHOCTD
apeHOB

13 ['eneTnueckas cBA3b yriaeBOAOPOAOB,
MIPUHAUICKAIUX K PA3IUYHBIM KJIaccaM
IIpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIE He(TAHbIC
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu
IIpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIE He(TAHbIC
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponbnas pabora no pasaeny
«YTII€BOIOPOABD

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHos. BonopoaHas cBs3b

13 MHoOroaToMHbl€ CIUPTHI: 3TUIEHTIIUKOJIb
U TJIULEPUH
DEHOJI: CTPOEHUE MOJIEKYJIBI,

19 (bU3HYEeCKre U XUMHUYECKUE CBOMCTBA,
IIPUMEHEHNE

20 Anbaeruabl: GopMabIeTHa U

areTanbaerun. AueTod




OnHOOCHOBHBIE IIpEIeNbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAs M YKCYCHAst

2 [TpakTuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»
CreapuHOBasi U OJIEMHOBASI KMCIIOTHI, KaK

23 MIPEACTABUTENH BBICIIUX KAPOOHOBBIX
KHCIIOT

24 Mpb11a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JECHCTBIE
CrnoxHble 3(UpbI KaK MPOU3BOHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runpoan3, NnpuMeHeHHe,
Ouosiornveckas poJib KUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.

27 Baxueliuve npencTaBuTeNu: ri0K03a,
bpykTO3a, caxapo3a

)3 Kpaxmai u nemirono3a Kak NpupoHbie
MOJIMMEPDI
KonrponsHast pabota o pazaeny

29 «Kucnopoaconepxaiiyue opraHu4ecKue
COEIUHEHUS»

30 AMWHBI: METHJIAMUH U aHUJIUH
AMMHOKHCTIOTHI KaK aM(pOTEepHBIC

31 OpraHUYEeCKUE COCAUHEHUS, UX
Ouosoruueckoe 3HadeHue. [lenruapt

39 benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIUHCHU A




1 OCHOBHBbIE IOHATUS XUMHUH ) )
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN. 1
IInacTmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoTsI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHAH DJIEMEHT. ATOM.
DNeKTpoHHAass KOHPUTYpaIus aTOMOB

ITepuoanueckuit 3axoH u Ilepuoguueckas
cucTeMa XuMHYecKux 3iaeMeHToB /1. W.
Mengeneesa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG,Z[I/IHGHI/II\/'I
10 TPYIIIIaM | IepuoaaM. 3HaueHHe
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anmemMenToB /.M. MennaeneeBa
B Pa3BUTHHU HAyKH

Crpoenue BemiecTBa. XuMHUYECKasl CBSI3b,
e€ BU/IbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BogopoaHas cBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsiTHE O AUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOJUIOUHBIE PACTBOPBI.
MaccoBas 1014 BEIIECTBA B PACTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTMHEHUH.
['eHeTndeckas CBA3b HEOPTAaHUIECKHX
BEILIECTB, PA3INYHBIX KJIACCOB

Knaccudukanus XuMu4ecKkux peaxiuii B
HEOPraHUYeCKON U OPraHU4ECKON XUMUHU.
3aKOH COXpPaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPaHEHHs U IIPEBPALICHNS SHEPTUU IPU
XUMHMYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECUE

10

[Tpaktruueckas padota Ne 1. «Bnusaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOU PEaAKIU)

11

DNEKTPOIUTHYECKAs TUCCOLUALIHS.
[Tonsitue o BomopoaHoM mokasarene (pH)
pacTtBopa. Peakiiuu noHHoro oomena.
I'maponus opraHu4eckux u
HEOPraHMYECKUX BEIIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIC
peakmuu. [lonsitre 06 a5mekTponu3e
pacIyiaBoB U pacTBOPOB COJICH

13

KontponbHas pabora 1o pasaeny
«TeopeTnyeckre OCHOBBI XHMHUM))

14

MeTtamisl, UX MOJI0XKESHHUE B
[Teproauieckoii cuCTeMe XUMUIECKIX
snemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTPOCHHUS aToMOB. O01IHEe
(bu3MYecKue CBONCTBAa METAJIIOB




15

CrnnaBbl METAIOB. DIIEKTPOXUMHUUYECKUN
PAA HAaPsSHKEHUH METaluIoB

16

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJIOB (HATPHUH, Kaaui, Kaablui,
MarHuiu, aJIIOMUHUIN) U UX COCTMHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COECIUHEHUN

18

XnMHUYecKre CBOMCTBA IIUHKA, JKeJe3a U UX
COEIUHEHUN

19

[Ipaxtuueckas padora Ne 2. "Pemenune
9KCIEPUMEHTAJIBHBIX 33Jau 110 TeMe
«Meramib»"

20

Hewmeranmsl, ux moyioxeHue B
[Iepuonnueckoit cucteMe XMUMUYECKUX
anemeHToB /1. . Menaeneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®du3nYecKre CBOMCTBA HEMETAILIOB.
ANOTpONUST HEMETAJUIOB (HA TIpUMepe
KHUCIIOpOJ1a, cephl, hocdopa u yriaepozaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COEOUHEHUN

23

XUMUYeCcKue CBOUWCTBA a30Ta, pocopa u
UX COEIUHECHUI

24

XUMUYECKUE CBOMCTBA yIJIepoa, KpeMHUS
U UX COCTUHCHUN

25

[IprMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COCUHEHUN




26

O0001Ienre ¥ cucTeEMaTH3aINs 3HAHUH 110
teMe «HemeTamabely. BerauciaeHus 1mo
YpaBHEHUSM XUMUYECKUX PEAKIUN 1
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaxruueckas padora Ne 3. «Perenue
9KCIEPUMEHTAJIBHBIX 33Jau 110 TeMe
"Hemerasr"»

28

KonTtponsHas padora mo Temam
«Metannel»y n «HemeTramisy

29

Heoprannueckue u opraHu4YecKue
KucinoTel. Heopranuveckue u
OpraHUYeCKHe OCHOBAHUS

30

AMoTepHbIe HEOpraHUYECKHE U
OpraHuyecKre coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Pons xumun B O6CCH€‘I€HI/II/I
3KOJIOTUYECKOM, SJHEPreTUIECKON 1
MUIIEBON O€30MacCHOCTH, Pa3BUTUHI
MeIULIHBI

32

[IpencraBnenus 06 o0MIMUX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTYYeHHUs
Ba)KHEUIIINX BEIIECTB

33

Yenosek B MHPEC BCUICCTB U MATCPUATIOB

34

XuUMUA U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOJAUYECKOE OBECIMTIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

» Xumus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe 001IeCTBO
«M3parenscTBO «lIpocBenieHne»

* Xumus / 'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIHOHEpHOE
obmectBo «M3narensctBo «IIpocBemeHuey

* Xumus, 11 xmacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHMYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AxuimonepHoe o6miecTBo «3maTreascTBo
«IIpocsemienne»

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnronepHoe obmectBo «M3narensctBo «IIpocBemienue»






