117. ®epepanbHaa paboyas nporpamma no yye6Homy npeamety "Xumua"
(6a3oBbI YPOBEHbD).

117.1. ®enepanbhHas pabouas mporpamma mo ydeOHoMy mpenmery "Xumus" (6a30BbIi
ypOBeHb) (mpeameTHast obsnacts "EcTecTBeHHO-HaydHBbIE TpeaMeThl") (1anee COOTBETCTBEHHO -
nporpaMma Mo XHMHH, XUMHS) BKJIIOYACT MOSCHUTEIBHYIO 3aIKCKy, COAEpKaHue oOydeHUs,
TUTAHUPYEMBIC PE3YJBTaThl OCBOCHHSI TPOrPAMMBI 110 XUMUH.

117.2. TlosicHuTenbHas 3amUCKa OTpakaeT OOIIME MEeTH M 3aJaydl HM3yYeHHUs XUMUH,
XapaKTEPUCTUKY TICUXOJOTMYECKUX HPEANOCHUIOK K €€ M3YyYCHHIO OOyJaroIIMMHUCS, MECTO B
CTPYKTYpe Yy4eOHOro IUlaHa, a TakKXKe IOJAXOAbl K OTOOpY COIEp)KaHHs, K OIPEAEICHHIO
IUTAHUPYEMBIX PE3YIBTATOB U K CTPYKTYpPE TEMAaTHYECKOTO TUIAHUPOBAHUSI.

117.3. Copepxanue 0OydeHHUsI pPACKPBIBACT CONEPIKATECIbHBIC JIMHUU, KOTOPBIE
IpeJIaraloTcsl Il 00sI3aTeIbHOTO M3YUYEHHsI B KaXKIOM KJIACCE HAa YPOBHE CPEIHEro oO0IIero
00pazoBaHusl.

117.4. IlnaHupyemble pe3ylbTaThl OCBOCHHUS IMPOTPAMMBI TI0 XHMHHU BKJIFOYAIOT
JUYHOCTHBIC, METalPEeIMETHBIC Pe3yJbTaThl 32 BECh INMEpHoa OOydeHHS Ha ypPOBHE CPEIIHEro
oOmiero oOpa3oBaHUs, a TAKXKE IMPEIMETHBIC JOCTHKCHHUS OOYdYaromIerocs 3a KaKAbIH ToJ
00yueHus.

117.5. MNossicHUTenbHaA 3anucka.

117.5.1. IlporpaMmMa o XMMHH Ha YpOBHE CpeAHEro ood1ero oopazoBaHus pa3padoTaHa Ha
OCHOBE TpeOOBaHMN K pe3ylnbTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTeIbHOW IPOrpaMMBbl
cpeanero oOmero oOpaszoBanus, mnpenactaBieHHbIX B OI'OC COO, c¢ yuerom Konueniuu
npenofaBanus ydyebHoro npenMera "Xumus'" B oOpazoBaTenbHBIX opraHusaiusx Poccuiickoit
®denepanyy, peaau3yroluX OCHOBHbIE 00pa3oBaTesIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX MOJIOXKEHUH
benepanbHON pabodeit mporpaMMbl BOCITUTAHUS.

117.5.2. OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl 10 XHUMHH, K OMPEIEICHUI0 00IIen
cTpareruu OOy4eHHs, BOCIIUTAHUS M PAa3BUTUS OOYJarOIIUXCsI CPEICTBAMU YUEOHOTO MpeameTa
"Xumus" mus 10 - 11 kimaccoB Ha 06a30BOM YPOBHE COCTaBWIIM KOHIENTYaJIbHBIE MOJIOKECHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH IeNied, COAepKaHMs, pe3yabTaroB OOy4YeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB.

117.5.3. B COOTBETCTBUU C JAHHBIMHU TMOJOXKEHHUSIMU IpOrpamMma o XUMUU (Oa30BbIN
YPOBEHb) Ha YPOBHE CPEAHEro 00I11ero 00pa3oBaHus:

yCTaHaBIIMBaeT 00s3aTelbHOE (MHBAPUAHTHOE) MPEAMETHOE COACp)KaHUE, OMpPEaesIeT
KOJTMYECTBEHHBIE M KAaYECTBEHHBIE €T0 XapaKTePUCTHKU Ha KaKJOM dTare W3Y4eHHUs MpenMeTa,
NpenyCMaTpuBaeT IPUHIUNBLI CTPYKTYPUPOBAHUS COAECPKAHUS W paCIpelNelleHdus €ro Io
KJIaccam, OCHOBHBIM pa3zieJiaM U TeMaM Kypca;

JaeT TpPUMEpPHOE pachpeieieHrue y4eOHBIX YacoB IO TEMaTHYeCKUM pasleliaMm,
PEKOMEHYET MPUMEPHYIO IMOCIEI0BATEIbHOCTh M3YYEHUS OTJACIBHBIX TEM Kypca C Y4eToM
MEXIMPEAMETHbIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Mpolecca, BO3PACTHBIX
ocobenHocrel o0yqarommuxcs 10 - 11 kimaccos;

JAeT METONYECKYIO MHTEPIIPETALINIO LENEeN N3yUYEeHHs IPEIMETAa Ha YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CpEJHEro OOIIero oO0pa3oBaHMs, COAEPIKATEIBbHOW XapaKTEPHCTUKU
IUTAHUPYEMBIX PpEe3yJbTaTOB OCBOEHHS OCHOBHOW 0OOpa30BaTEeNIbHON MPOTpaMMbI CPEIHEro
obmero oOpa3oBaHUs (JTUYHOCTHBIX, METAMPEAMETHBIX, IPEIMETHBIX), OCHOBHBIX BHJIOB
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y4eOHO-TT03HABATEILHON JICSITEIBHOCTH O0YYarOIIErocsi Mo OCBOCHHUIO COJACPIKAHUS IMPEIMETa.
[To BceM Ha3BaHHBIM MO3HIUSAM B HPOrpaMMe MO XHMHH COONIONEHA MPEeMCTBEHHOCTh C
denepanbHOi paboueill mporpaMMoil OCHOBHOTO 00miero obOpasoBanusi o xumuu (s 8 - 9
KJIaCCOB 00pa30BaTeIbHBIX OpraHU3aIlNi, 0a30BbIil YPOBEHB ).

117.5.4. TlporpamMma 1O XHMMHHU SIBISIETCS OPUEHTHPOM Ui COCTaBICHHS paboumx
IporpaMM, aBTOPbl KOTOPBIX MOTYT THPEAJIOKHUTh CBOM IOAXOJ K CTPYKTYPHUPOBAHUIO U
HOCJIEA0BATEIBHOCTH U3yYeHUsl y4eOHOro MarepHuala, a TaKKe CBOE BUIECHUE OTHOCHTEJIBHO
BO3MO)KHOCTH BBIOOpA BApUATUBHOW COCTABISIOLIECH COAEpXMAaHUS MpeIMeTa JOMOJIHUTEIBHO K
00s13aTebHOM (MHBAPUAHTHOM) YaCTH €T0 COAEPKaHUS.

117.5.5. Xumudeckoe oOpa3oBaHHUE, MOTydyaeMOE€ BBITYCKHUKaMH 0O0Ie00pa3oBaTeIbHOM
OpraHM3al|y, SBISETCA HEOThEMJIEMON YacThbl0 UX OOPA30BAHHOCTH U CIIY)KUT 3aBEpLIAIOIINM
9TAriOM peali3allMid Ha COOTBETCTBYIOLIEM 0a30BOM ypOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XMMUYECKOro oOpa3zoBaHus. KitoueBble LEHHOCTH KacaroTCsl MO3HAHUS
3aKOHOB MPUPOABI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOMICH KyIbTYphl YellOBEKa, a TaKkKe
HKOJIOTMYECKHM OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY 3J0pPOBBIO U TPUPOAHON cpere.
Peanusyercss xumuueckoe oOpa3oBaHue OOy4yaroOlUXCS HAa YpOBHE CpETHEro oOIIero
00pa3zoBaHus CpelcTBaMH yueOHoro mpeamera "Xumus'", conepkaHue U MOCTPOCHUE KOTOPOTO
ompezeNieHbl B MPOTrpaMMe IO XMMHUHU C YYETOM CHeUU(PHKU HAyKM XHWMHUHU, €€ 3HAYCHHS B
MO3HAHWU TIPUPOABI U B MaTepHAIIbHOW JKM3HM OOLIECTBA, @ TAKXKE C YUETOM OOLIMX el H
NPUHIIMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpEIHEro ooOI1ero
oOpa3zoBanus B Poccuiickoii @enepanuu.

[Ipu dopmupoBanum copepkanus npeamera "Xumus" ydTeHbl CIEAYIOUIUE MOJI0KEHUS O
cnienuuKe ¥ 3HAYCHUH HAYKH XUMUH.

XUMHS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0COOYI0 poJib B CO3JJaHUU HOBOIA
0a3pl MaTepUAIBLHOM KYIBTYpBl, BHOCUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOIO HAyYHOTO
MBILJIEHHs], B CO3/laHHE LEJIOCTHOTO MpPEICTaBICHUs 00 OKPYXKAIOLIEM MHUpE KaK O €JUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpOoe (GOPMHUPYETCSI B XMMHHM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOI'O
COCTaBa OKPYKAIOIIETO MHUpPA, OCO3HAHUS B3aUMOCBA3U MEXKIY CTPOCHHMEM BELIECTB, HX
CBOMCTBaMHU U BO3MOXHBIMU 00JIaCTSMU TPUMEHEHUS.

CoBpeMeHHass XMMUS KaK HayKa CO3MJaTeNbHas, HayKa BHICOKMX TEXHOJIOTUN HampaBieHa
Ha perieHue TI00adbHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHS YETOBEUECTBA - CHIPHEBOM,
HHEPreTUYECKOM, THIIEBOM, JKOJIOTMUecKol Oe30MacHOCTH U OXpaHbl 3A0pOBbsi. TecHO
BSaHMOHeﬁCTBYﬂ C )IpyFI/IMI/I CCTCCTBCHHBIMU HaYKaMI/I, XUMHUA CTajia HGOTLGMHGMOﬁ qaCTbHO
MHUPOBOM KYIBTYpbI, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TPyda W JKU3HHM KaXKIOTO 4JeHa
o0mIecTBa.

117.5.6. B coorBercTBUM ¢ OOMMMHU UENSIMH U TPUHIMIIAMH CpPEIHEro O0IIero
oOpazoBanus conepkanue npeamera "Xumusa" (10 - 11 kmaccsl, 0a30BbIi ypOBEHb HM3Y4EHUS)
OPUEHTHPOBAHO MPEHMYLIECTBEHHO Ha OOLIEKYIbTYpPHYIO MOJATrOTOBKY OOy4aroIIMXcs,
HEOOXOIMMYIO UM JUIS BEIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIICITHOTO BKJIIOYCHUS B
KHU3Hb COIIMYMa, TPOJODKEHHsT 00pa3oBaHUS B pa3IMYHBIX OOJNACTIX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

117.5.7. CocrapnstomuMu npeameta "Xumus" sBisitoTcst 6a30Bble Kypehl - "Opranudeckast
xumusa" u "O6mas u HeopraHuyeckass XMMHUs'', OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHHs KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HaHUH M0 HEOPTaHUYECKOW XUMUHU (C BKIIOUYCHUEM
3HaHWI W3 00IIed XMMHH) U OpraHuYeckod xumuu. @opMUpOBaHHE JAHHOW CHCTEMBbl 3HAHUN
Opyd HM3y4YeHUHU MpenMeTa o0ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCETO MHOTooOpasus
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BEIIIECTB Ha OCHOBE OOIIMX MOHATHUI, 3aKOHOB M TEOPH XMMUHU.

117.5.8. Crpykrypa coumepxkaHusi KypcoB - "Opranmueckas xumus" u "OOmas wu
Heopranuueckass xumus'" cQopMHUpoBaHa B IporpaMMme IO XHMHUU Ha OCHOBE CHCTEMHOIO
HOAXO0/a K M3Y4EHHUIO0 y4yeOHOro marepuaga M oOyClIOBJI€Ha HMCTOPUYECKH OOOCHOBAaHHBIM
pPa3BUTHEM 3HAHHUM Ha ONPEIECICHHBIX TCOPETUYECKUX YPOBHAX. B Kypce OpraHM4eckord XuMuu
BELICCTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCHUYECKOM TEOPUU CTPOCHMSI OPraHMYECKHX
COCIMHECHUM, a TaKKe Ha YPOBHE CTEPEOXMMMYECKHUX M JJIEKTPOHHBIX IIPEACTaBICHUM O
cTpoeHun BeulecTB. CBeleHMsI 00 M3y4aeMbIX B Kypce BELIECTBAX HAIOTCA B Pa3BUTUHU - OT
YIIIEBOAOPOIOB A0 CIOKHBIX OMOJOTMYECKH aKTHBHBIX COeIMHEHHWH. B Kypce opraHmueckoit
XMMHH TOJYYaroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
NEpBOHAYAJTbHBIC TPEACTABICHUS O XHMHUYECKOW CBSI3HM, KIACCU(PHUKAIMOHHBIX MPH3HAKAX
BELIECCTB, 3aBUCMMOCTH CBOMCTB BELIECTB OT UX CTPOCHMSI, O XUMUYECKON PEAKIIUH.

117.5.9. B npenmere "Xumus" 6a30BOr0 YpOBHSI pacCMaTpUBACTCS M3yYCHHBIN Ha YpOBHE
OCHOBHOI'O 001Iero obpa3oBaHUsl TEOPETUYECKHM Marepuasn U (aKTOJIOTMYECKHE CBEICHUS O
BEIIECTBaX M XUMHYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce "OOmas v HeopraHuuecKas
XUMHUA" 00y4aromuMCsl MPEeJOCTaBISIETCs BO3MOKHOCTh OCO3HAaTh 3HAY€HHUE MEPHOANYECKOrO
3aKOHAa C OOILETEOPETUYECKUX U METOAOJIOrMYECKUX MO3ULMM, ITy0)ke MOHATh HCTOPUYECKOE
U3MEHeHne QYHKIHUH 3TOro 3aKoHa - 0T 00001aromei 10 00BACHAIOIEH U TPOrHO3UPYIOLIEH.

117.5.10. Egunas cucreMa 3HaHUN O Ba)XKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX U MPUMEHEHHUH, a TAKXKE O XUMHUECKHUX PEaKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX
npoTekaHust jJomnoiHsercs B Kypcax 10 m 11 kiaccoB snemMeHTaMU COAEPIKAHUS, UMEIOITUMU
KYJABTYPOJIOTUYECKUI M TPUKIATHOM XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHUMAHUIO
B3aUMOCBSI3M XHMHUHM C JIPyTUMU HayKaMH, PACKPBIBAIOT €€ poJib B IMIO3HABATEIBHOU U
MPAKTHYECKON NIeATETbHOCTH YeNOBEKa, CMOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K MPOIIECCY
TBOpUYECTBA B OOJACTH TEOPUH M MPAKTUUYECKHUX MPHIOKEHUM XUMUU, MIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh UH(OPMAIIUIO U NMPUMEHSITH €€ JIJIsl MOMOJTHEHHUS! 3HAHUHN, pereHus
MHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HUCCIeNoBaTenbckuX 3a1ad. ComeprkaHue y4eOHOTO
npeamera "Xumus" JAHHOTO YpPOBHS M3YYCHHUSI OPUEHTUPOBAHO Ha (QOpMUpOBaHHE Y
00y4aronmxcsi MUPOBO33PEHUECKON OCHOBBI JJII MOHUMaHUA (HUIOCO(CKUX HAEH, TaKUX Kak:
MaTepUaibHOE €UHCTBO HEOPraHUYECKOTO U OPTraHUYeCKOTO MHUpa, 00YCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh MTPUPOAHBIX SBJICHUN MTyTEM HKCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEUUN MEXKTY HOBBIMH (DaKTaMHU M TEOPETHUYECKUMHU MPEAINOCHUIKAMH,
OCO3HAHHME POJIM XUMHUU B PEIICHUU SKOJIOTUYECKUX IMPOONIeM, a Takxke MpodiieM cOepexeHHs
YHEPTETUYECKUX PECYPCOB, CHIPHS, CO3IaHUS HOBBIX TEXHOJIOTHI M MaTEpPHAJIOB.

117.5.11. B nnane pemieHus 3a/1a4 BOCIUTAHUS, Pa3BUTHS U COLUATN3AIMHN O0YYaIOIIMXCS
NPUHATBIE TIPOTPAMMOW TIO XHMHHW TIOAXOIBI K OIPENENCHUIO COACPKAaHUS M TOCTPOCHUS
npeaMera IpenycMaTpuBaloT (HopMHUpOBaHHE Y OOy4alOIIMXCS YHUBEPCAIbHBIX Yy4eOHBIX
NeWCTBUH, UMEIIIUX 0a30BO€ 3HAYCHWE Ui PA3IMYHBIX BUJIOB JESITEIHHOCTH: PEUICHHUS
npo0ieM, oUCKa, aHaIKu3a U 00paboTKU MH(OpMAIMK, HEOOXOUMBIX Ul MPUOOPETEHUS ONbITa
NPaKTUYECKOW M MCCIIEOBATENLCKON JEeSITeThPHOCTH, 3aHUMAIONICH BaXKHOE MECTO B TIO3HAHWUU
XUMHUH.

117.5.12. B mpaxkTuke mpenofaBaHHs XUMHUM KaKk Ha YpPOBHE OCHOBHOTO 0OILEro
o0Opa3oBaHMsl, TaKk W Ha YPOBHE CcpenHero oomero oOpa3oBaHUs, IPH ONpEAETICHUU
COJIEP>KATEIbHON XapaKTEPUCTUKHU LEJEH W3y4eHUs MPEeAMETa HAIlPaBICHUEM IEPBOCTEIIEHHON
3HaYMMOCTHU TPAJAMLMOHHO MPHU3HAETCs (OPMHPOBAHNE OCHOB XMMHUYECKON HayKu Kak 00jacTu
COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON [JEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOIO W3
KOMIIOHEHTOB MHUpPOBOM KyinbTypbel. C METOAMYECKOM TOUYKM 3pEHUsl TakoM NoAXoJ K


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=EXP&n=739849&date=20.05.2025
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134

OMpCACIICHUIO ueneﬁ HU3YUCHUA IPCAMCETA ABJIACTCA BIIOJIHC OIIpaBAdAHHBIM.

117.5.13. I'maBHBIMH TIesIMU U3Y4YeHUS npeameTa "Xumusa" Ha ypoBHE CPEIHEro OO0IIero
o0Opa3zoBaHust Ha 0a30BOM YPOBHE SBISIOTCS:

bopMHpOBaHUE CHUCTEMbl XHMMHUYECKMX 3HAHMH KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOH KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIEKaT KIFOYCBHIC MOHSTHS,
(dyHIaMeHTaIbHBIC 3aKOHBI U TEOPHH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M ITOHHMMaHUE
CYIIHOCTH JTOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBIICHHUS;

(dbopMupoBaHUE U Pa3BUTHE TPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BEIICCTB U
XUMHUYECKUX peakiuii, HeoOXOAUMBIX JUIsl MPHUOOPETEeHUsT YMEHUN OPHUEHTUPOBATHCS B MHpE
BEUIECTB M XHMMHYECKUX SBJICHHM, HMEIOIIMX MECTO B MPHUPOAE, B NPAKTUYECKOU U
MOBCEAHEBHOM )KU3HU;

Pa3sBUTHC YMGHI/Iﬁ 1 crIoco00B JCATCIIBHOCTH, CBA3aHHBIX C Ha6JIIOIIeHI/IeM 1 00BSICHECHUEM
XUMHUYCCKOI'0 SKCIICPUMCHTA, CO6J'II-OI[€HI/ICM IIpaBUI 0€e301I1aCHOTO 06paI_I_IeHI/I${ C BCIICCTBAMH.

117.5.14. ConepxarenbHas XapaKTepUCTHKA IeJIed M 3a4a4 HU3Y4YCHHUsS IpeaMeTa B
porpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU
B CHUCTEeMe cpenHero ob6mero obOpazoBanus. CeromHss B MPENOAABAHUU XUMHH B OOJIbIIEH
CTEMEHH OTAAeTCA MPEANOYTEHUE MPAKTHUECKOM KOMIIOHEHTE COJepKaHusi O0O0yueHwus,
OpPUEHTHPOBAHHONW Ha TOATOTOBKY BBIYCKHHKA 0O0Ie00pa3oBaTeIbHON  OpraHu3alluu,
BJIAJICIONEr0 He HAOOpPOM 3HAHMH, a (YHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMCHHUSIMA aKTHBHOTO TOJyYEHUS] 3HAHUW W MPUMEHCHUS WX B PCATbHOM JKU3HH JJIS PEIICHUS
MPAKTHYECKUX 3a]1ay.

117.5.15. B 370l cBsi3u mpu u3ydyeHUH mnpeamera "Xumua' NTOMUHUPYIOIIEE 3Hau€HUE
nproOpeTaroT Takue LU U 3a/1a4u, Kak:

ajarnTanus O6yanOH1HXC${ K YCIOBUSAM JUHaAMHUYHO Pa3BUBAIOIICTOCA Mmupa,
q)OpMI/IpOBaHI/Ie HHTCJUICKTYaJIbHO pa3BHT01>i JINYHOCTH, TOTOBOM K CaMOO6pa3OBaHI/IIO,
COTPYOAHUUYCCTBY, CaAMOCTOATCIIbHOMY IIPHUHATUIO TPaMOTHBIX pCIHGHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

¢dbopMupoBaHue y O0OydarolUXCs KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIUX YHUBEpCaJIbHOE 3HAYECHUE JUISl PA3JIMUHBIX BHJIOB JESATEIBHOCTH: PEeLICHUs mpoliieM,
MOWCKa, aHanmm3a W o0paboTku uHQOpMAIUK, HEOOXOMWMBIX [JIi TPUOOPETEHHS OIbITa
JESATEIbHOCTH, KOTOpasi 3aHUMAET BaXHOE MECTO B TMO3HAHMM XMMMHM, a TAK)KE€ JUJIS OLEHKHU C
MO3UIMI IKOJIOTMUeCKOi 0€30IaCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB
Ha OpPraHu3M YeJIOBEKA U MPUPOAHYIO CPELY;

Pa3BUTHEC MMO3HABATCIbHBIX MHTCPECOB, MHTCIJICKTYAJIBHBIX U TBOPUYECKUX cnocoOHocTENR
00YyJarOIUXCS: CIIOCOOHOCTH CaMOCTOSTEIBHO IMPHOOpPETaTh HOBBIC 3HAHHS IO XHMHUU B
COOTBETCTBUHU C )KU3HCHHBIMU HOTpe6HOCT${MI/I, HCII0JIB30BaTh COBPCMCHHEIC I/IH(l)OpMaI_[I/IOHHI)Ie
TEXHOJIOTHH JUUIsl TIOUCKA M aHaJIn3a y4eOHOW M HAYYHO-TIOMYJIIPHON WH(POPMAIIUU XUMHUYECKOTO
COZIEpKAHUS;

(dbopMupoBaHUe U pa3BUTHE Y OOYYAIOMIMXCS aCCOIMATUBHOTO M JIOTUYECKOTO MBIILICHUS,
HaOJIIOIaTeIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IPU TNIAHUPOBAHUU U ITPOBCACHUN XUMHUYCCKOT'O SKCIICPUMCHTA,

BOCIUTaHHE Yy OOydJarommxcsi YOeXJIEHHOCTH B TYMAaHHUCTUYECKOW HalpaBiIeHHOCTU
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XUMHUH, €€ BaXHOW pOMM B  pEUICHHMH DIOOAJIbHBIX  HpoOieM  paloOHAIbHOTO
MIPUPOAOIIOIB30BAHUS, IOMOJIHEHUSI JHEPIeTHUECKUX PECYPCOB M COXPAHEHHsS HPUPOIHOIO
paBHOBECHS, OCO3HAaHUS HEOOXOAMMOCTH OEpEeKHOrO OTHOIICHUS K MPHUPOJAE U CBOEMY
3I0POBBIO, a TaKXKe MPUOOPETEHUsI OIBbITA UCIIOJIb30BAaHUS MONYYEHHBIX 3HAHUN Ui NPUHSATHS
IPaMOTHBIX PELICHUN B CUTYalUsX, CBA3AHHBIX C XUMUYECKUMU SIBJICHUSIMMU.

117.5.16. Ilenrm wm 3amaum wu3ydeHus npeamera "Xumusa" TMOIydUId MOAPOOHYIO
METOJIMYECKYI0 MHTEpIpeTaluio B pasznuene "[lnmanupyembie pe3yiabTarbl OCBOCHHUSI MPOrPaMMBbl
o XUMHUHU", TAKUM 00pa3oM 00ECIIeUeHO YETKOE MPEACTaBICHUE O TOM, KaKHe 3HAHUS U YMECHHUS
HMMEIOT NMPSAMOE OTHOIIICHUE K peaau3alii KOHKPETHOMU e,

117.5.17. B yueOHOM Mu1aHe cpeaHero odmiero oopasoBaHus npeameT "Xumusa' 6a30BOro
YPOBHS BXOJUT B COCTaB NPEAMETHOM 00nacTu "EcTecTBEHHO-HayuHbIE TPEAMETHI".

OO1iee ynciIo 4acoB, PpEKOMEHAOBAHHBIX JJIsl H3y4eHHs] XUMuH, - 68 yacos: B 10 kiacce -
34 yaca (1 gac B Henemno), B 11 kiacce - 34 yaca (1 yac B Hezenio).

117.6. CopepxaHue oby4yeHus B 10 knacce.
117.6.1. Opranuyeckasi XuMusl.
117.6.1.1. TeopeTuueckue OCHOBbI OPraHUYECKON XUMUHU.

IIpeamer opraHM4YecKON XUMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAUCHHUE B IIOJIYyYECHUHU
HOBBIX BELIECTB U MaTepuanoB. Teopus cTpoeHMs] opraHMueckux coeauHenuit A.M. bytieposa,
ee OCHOBHble mnonokeHHs. CTpyKTypHble (GOpPMYIbl OpraHMYECKUX BeulecTB. [omororus,
n30Mepusl. XUMUYECKasl CBSI3b B OPrAHMYECKUX COCIMHEHHUSX - OMHAPHBIE U KPATHBIE CBSI3H.

[Ipencrasienue o kinaccupuKalMyu opraHndeckux Bemects. HoMeHknaTtypa opraHMueckux
COeIMHEHUI (cucTemMaruyeckas) W TpHUBHAJIbHbIE Ha3BaHMsS BAXKHEHIIMX MpeACcTaBUTENEH
KJIACCOB OPraHUYECKHUX BEILLECTB.

3KCH€pI/IM€HTaJ'II:HI>I€ MCTOJbl M3Y4YCHHA BCUICCTB M HX npeBpameHHﬁ: O3HAaKOMJICHHE C
06pa3uaMH OpraHuYCeCKUX BCHICCTB U MATCpHUaJIaMU Ha UX OCHOBE, MOJACIMPOBAHUC MOJICKYII
OpTraHU4Y€CKUX  BCIICCTB, Ha6J'II-OI[€HI/I€ U OINHUCAHUC JCEMOHCTPAIMOHHBIX OIBITOB IIO0
MMPEBPAIICHUIO OPIraHNYCCKHUX BCIICCTB IIPU HAI'PEBAHUU (HJ'IaBJ'IeHI/Ie, O6yT.]'II/IBaHI/Ie )51 FOpCHI/Ie).

117.6.1.2. YrneBogopopbl.

AnkaHBI: cOoCTaB H CTPOCHHC, TOMOJIOTHYECKHI pAan. Metan u 3TaH - HpOCTCﬁMHC
NpEaACTAaBUTCIIN aJIKaHOB: (1)I/ISI/IV-ICCKI/Ie M XHMHYCCKHE CBOMCTBA (peaKuI/m 3aMCIICHUA H
I‘OpeHI/IH), HaXO0XKJACHUC B IpUPOIAC, MOJTYUYCHHUEC U IPUMCHCHUC.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKAN psil. DTUIIEH U MPONWIEH - NMPOCTEHIINE
NpPEACTaBUTENIN AJKEHOB: (U3MUECKUe W XHMHYECKHE CBOICTBa (peakiu TUIPUPOBAHMS,
raJIoreHUPOBAHUS, TUIpaTallii, OKUCICHUS U MTOJIMMEPU3AIIH ), TOTyYeHHE U TPUMEHEHHUE.

Anxanuensl: Oyraguen-1,3 u metunOyraguen-1,3: crpoeHue, BaKHEWIINE XUMHUYECKUE
cBoiicTBa (peakius nonuMepu3sanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUYECKMH psJI. AUETHICH -
IPOCTEHIINH NMPeCTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOWCTBA
(peakuuy ruIpupoOBaHus, raJlOr€HUPOBAHUSI, THIpaTallii, TOPEHNs), TOJIyY€HUE U IPUMEHEHUE.
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Apensl. beHzon: cocraB, crpoenue, (pU3MUEeCKHMe M XUMHUYECKHME CBOMCTBa (peakiuu
TaJIOTeHUPOBAHUA W HUTPOBAaHMS), TOJIy4eHHE U MpUMEHEHHe. TOKCHYHOCTh apeHOB.
['eneTnueckas CBA3b MEXY YIIIEBOJOPOIAMHU, MPUHAIICKAIIMMHU K PA3IMUHBIM KJIaCCaM.

[Tpuponubie UCTOYHHMKH yraeBonoponoB. [IpupomHslil ra3 u momyTHele He(TSHBIE Trasbl.
Hedts u ee mpoucxoxaenue. CrocoObl mepepaObOTKH HEPTH: MEperoHkKa, KpPEeKUHT
(TepMHYECKHA, KaTATUTUIECKHUI ), THponu3. [IponykTel mepepaboTku He(TH, UX IPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBII yroyb U MPOAYKTHI €ro nepepaboTKH.

DKCclepUMEHTANIbHbIE METO/bl M3y4YCHHs BEIIEeCTB M HMX IMPEBPALICHHI: O03HAKOMIIEHUE C
oOpasiiaMu miacTMace, KayaykoB U pe3uHbl, koymekimu "Hedts" u "Yrons", MomenupoBaHue
MOJIEKYJ YIJIEBOJOPOIOB M TaJlOTEHONPOU3BOIHBIX, MPOBEACHHE MPAKTHUECKON pabdoThI:
MOJIy4eHHE 3TUJICHA U U3YUYEHUE €TO CBOMCTB.

Pacuernsblie 3amaun.

Bbluncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakiuu (Maccbl, 00beMa, KOJIMYECTBa
HCXO/IHOTO BEIIECTBAa WM MPOJYKTA PEaKLUU 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJJHOIO
U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH ).

117.6.1.3. Kucnopoaconepskaiiyue opraHuueckrue COeTMHEHUS.

[IpenenpHBIE ONHOATOMHBIE CHOUPTHL. METaHON W ATAHON: CTPOEHHE, (PHU3UYECKHE H
XMMHUYECKUE CBONCTBA (peaklMM C aKTMBHBIMM METaJJIaMM, TaJOr€HOBOIOPOJAMHU, FOPEHUE),
npuMeHeHre. BopopoaHble CBA3M MEXy MOJIEKyJaMu CIUPTOB. [{eficTBUE MeTaHoa U 3TaHoJIa
Ha OpPTraHu3M YeJIOBEKA.

MHoOroatoMHble CHOUPTHL. ODTUJIEHIIMKOJIb U DIULEPUH: CTPOEHUE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (B3auMOJIEHCTBUE CO IIETOYHBIMUA METaJlJIaMU, KaueCTBECHHAsl peaKiys Ha
MHOT0OaTOMHbIE crnupThl). JlelicTBue Ha opraHu3M denoBeka. llpuMeHeHue muIepuHa U
JTUJICHIVIUKOJIA.

@deHo: CTPOEHHE MOJIEKYIbI, (pU3NUYeCcKue U XUMUYecKne cBOcTBa. TOKCMYHOCTH (eHoa.
[Tpumenenue ¢peHona.

Anpperuapl. Qopmanblerui, aueTaabAeTua: CTpPOeHue, (U3MUEeCKHe U XUMHUYECKHE
CBOMCTBA (pEakUMM OKHUCIEHHS M BOCCTAHOBJICHHS, Ka4ECTBEHHBIC PEAKLMM), NOIYyYEHHE U
IIPUMEHEHUE.

OMHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAsS U YKCYCHAsi KUCIIOTHI:
CTpoeHue, pU3nYecKrue U XMMHYECKHe CBOMCTBA (CBOKCTBA, OOIIME JIIs Kjlacca KUCIIOT, peaKIIus
sTepuduKanuu), TomydyeHHe U TmpuMeHeHue. CTeapuHOBass M OJEHUHOBAas KHUCIOTBI Kak
MIPEICTABUTENH BBICIINX KAPOOHOBBIX KHCIIOT. Mblla KaK COJIM BBICITUX KapOOHOBBIX KHUCIIOT, HX
MOIOIIIEE AEHCTBHE.

CnoxHble 3¢Upbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xxupos. buonornueckas posib )KUPOB.

VYrneBonbl: cocTaB, KiaccupuKanus yriaeBoaoB (MOHO-, TU- M moiucaxapusbl). [7roko3a -
MPOCTEHIINIT MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHUS MOIEKYIbI, (PU3NYECKHE M XUMHYECKHE
cBoiicTBa (B3aumopeiicTBue ¢ ruapokcunom wmenu(ll), okucieHme aMMHadYHBIM PaCTBOPOM
okcuma cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIIOKO3bI), HAXOXKACHHWE B MPUPOJE,
npuMeHeHne, Onosormueckas poib. @orocuHTe3. DpyKTO3a KaK U30MEP TITFOKO3HI.
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Kpaxman u nesmnonos3a Kak NpupoaHble noauMepsl. CTpoeHue Kpaxmaya M LEUII0I03bI.
duznyeckre U XUMUYECKHe CBOMCTBA Kpaxmala (TUAPOIIN3, KaueCTBEHHAs PEaKIUs C HOIOM).

OKCIIepUMEHTAIIbHBIC METOABl HM3y4YCHHS BEIIECTB M HUX MPEBpAICHUN: MPOBEICHUE,
HAOIOIEHNe M OMHCaHHe JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHbIE
peakiu OJHOATOMHBIX CHUPTOB (OKHciIeHue 3TaHoja okcuaoM menu(Il)), mMHOroaroMHbIX
crupToB (B3ammozeicTBue munepuHa ¢ ruapokcugoMm wmeau(ll)), ampaernmoB (okucieHue
aMMUuauyHbIM pacTtBopoMm okcuaa cepedbpa(l) u rmmpokcumom wmenu(Il), B3ammopelicTBue
Kpaxmajla ¢ HOJIOM), IPOBEICHUE MPAKTHUECKON paldoThl: CBOICTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuernrle 3aJa4H.

Bbruuciienuss 1o ypaBHEHHIO XHMHMYECKOH peakuumu (Macchl, 00beMa, KOJIMYECTBa
HCXO/IHOTO BEIIECTBAa WM MPOJYKTA PeaKLUU 10 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJJHOIO
U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN).

117.6.1.4. A3oTconep kaiie OpraHuueCKue COeTUHEHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuvecKrue coeanHeHus. Ou3nuecKkue 1 XUMUYECKHEe
CBOICTBA aMHUHOKHCIOT (Ha TpHUMepe IIUIMHA). bHosormvyeckoe 3HAYCHHE aAMHHOKHUCIIOT.
IlenTtunel.

benku kak mpuUpoIHBIE BBICOKOMOJEKYNISIpHBbIE coequHeHHUs. [lepBuuHas, BTOpHYHAs U
TpeTu4Hasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEIKOB: THAPOJIM3, JICHATypalus,
KaueCTBEHHBIE PEaKIIUU Ha OEJIKU.

3KCH€pI/IM€HTaJ'IBHI>I€ MCTOJbl M3YYCHHA BCHICCTB U HUX HpeBpaHIeHI/II\/’II Ha6J'IIOI[€HI/IC n
OMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalus OENKOB TpU HAarpeBaHWUU, I[BETHBIC
peakIuu OeNIKOB.

117.6.1.5. BBICOKOMOJIEKYIIIPHBIE COEIUHEHUS.

OCHOBHBIE MOHATHSA XUMHHU BBICOKOMOJICKYIIAPHBIX COCHHHCHHﬁI MOHOMCp, IIOJIUMEDP,
CTPYKTYPHOC 3BCHO, CTCICHb IOJIUMCEpHU3AllUH, CPCAHAA MOJICKYISIpHAsA Macca. OcHOBHEIE
MCTOAbI CHHTE3a BBICOKOMOJICKYIAPHBIX COG)II/IHGHI/Iﬁ - IOJIMMEPpHU3alrA U IMMOJIMKOHACHCAII .

9KCHepI/IMCHTaHBHLIC MCTOAbI M3Yy4YCHUA BCUICCTB U HX HpeBpaH_ICHI/II\/'II O3HAaKOMJICHHE C
06p33HaMI/I MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

117.6.1.6. MexnpeaMeTHbIE CBSI3H.

Peanu3anus MexnpeIMeTHBIX CBSI3€M NpPU M3y4EHUHM OopraHudeckord xumuu B 10 kiacce
OCYILIECTBIIETCS Yepe3 MCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHATUH, ABISAIOIINXCS CUCTEMHBIMU JUJISL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TIOHATHUSA: SIBIICHUE, HAay4dHbIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIacCH(pUKAIMsI, TEePUOIUYHOCTh, HAOIIONCHNE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE.

duznka: marepus, SJHEprus, Macca, aToM, IEKTPOH, MOJIEKYJa, SJHEPreTUUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AUHUIIBI
UX U3MEPEHUS.
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buonorus: knerka, opraHusM, Ouocgepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKHU aKTHBHBIC BellecTBa (OCIIKH, YITIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPOBI, OJIE3HBIE UCKOIIAeMBbIe, TOIUIMBO, PECYPCHI.

TexHomOrHA: IMUIICBBIC IMMPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IIUTAaHWs, MOIOIIUE CPEACTBA,
JICKAPCTBCHHLIC 1 KOCMCTHYCCKUC MPLCIapaThbl, MaTCprajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX
BOJIOKOH.

117.7. CopepxaHue oby4yeHus B 11 knacce.
117.7.1. O0mas 1 HeOpraHUYECKasi XUMHUSL.
117.7.1.1. TeopeTnueckre OCHOBBI XUMUHU.

XuUMHUECKUH dnMeMeHT. AroM. Sapo aroma, WH30TONBL. JJEKTPOHHAs 00OJIOUKa.
OHepreTuyeckre ypoBHM, NOAYPOBHHU. ATOMHBIE OpOUTaANH, S-, p-, d- anemMeHThl. Oco6eHHOCTH
pacnpezesieHuss JEKTPOHOB MO0 OpOUTaNIIM B aromMax 3JIEMEHTOB NEPBBIX UYETHIPEX MEPUOJIOB.
ONeKTpoHHasi KOHPUTrypanus aToMOB.

[lepnonnueckuii 3akoH u Ilepuommueckas cucrema XuMHYeCKUX dieMeHToB J[.1.
MenneneeBa. CBsA3b nepuoauyeckoro 3akoHa u Ilepuonnueckoidl CHCTEMBI XHMHUYECKHX
anemenToB [I.JMI. MenzneneeBa ¢ COBpEMEHHOW TeOpuEH CTPOEHUS arOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs] CBOMCTB XUMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILECTB
[0 rpyNnaM U nepuoaaM. 3Ha4eHHe NePUOINYECKOr0 3aKOHA B Pa3BUTHUN HAYKHU.

CrtpoeHue BemecTBa. XUMHUYECKas CBA3b. BHIBI XUMHUECKOM CBS3M (KOBaJeHTHas
HEeNoJsipHasl W TOJSpHAs, MOHHAsA, MeTaJandeckas). MexaHu3Mbl 0Opa3oBaHUsl KOBaJEHTHOMN
XUMHUYECKOHN cBA3M (OOMEHHBIM M JIOHOPHO-aKLENTOpHbIN). BogoponHas cBsi3b. BaneHTHOCTD.
OnexTpooTrpunareabHocTh. CreneHpb okuciaeHus. IoHbl: KATHOHBI M AHWOHBI.

BemecTBa MOJIEKYIIPHOTO M HEMOJEKYISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BElIeCTBa. TUIBl KPUCTAUIMYECKUX PELIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJNINYECKON PELIETKH.

[TonsiTue o gucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPbL. MaccoBast 10Jist
BEILIECTBA B pacTBOPE.

Krnaccudukanus Heoprannueckux coeuHeHnii. HomeHkaTypa HeopraHM4ecKix BEUIECTB.
I'eneTnueckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAICKAIINUX K Pa3IMYHBIM KJIaccaMm.

Xumunyeckas peakuus. Knaccuduxamuss XUMHUECKMX pPEaKIUil B HEOPraHUYECKOW U
OpPraHMYECKOM XMMHUU. 3aKOH COXPAHEHMsI MacChl BELLECTB, 3aKOH COXPAHEHMs U NPEBPAILEHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3Nu4HbIX (akTopoB. OOpaTHMble pEaKIuu.
Xumuueckoe paBHOBecue. MDakToOphl, BIMSIOMINE HAa COCTOSHUE XHWMHYECKOTO PABHOBECHS.
[Tpuniun Jle [larense.

OnekTtponutuyeckas auccorumanusi. CuiabHbIE W cla0bie AMeKTpoiauThl. Cpemna BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHas, menoyHas. Peakium nonHoro ooMeHa.

OKUCITNTEIIFHO-BOCCTAHOBUTEIILHBIE pcakuuu.
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DKCHepUMEHTaIbHbIE METOJbl M3YUYEHMsI BELIECTB M HX MPEBpALICHUN: AEMOHCTPALIUS
tabmun "llepuoguyeckas cucremMa xumudeckux saemeHToB (.M. Menneneesa", usyuenue
MOJIeJIe KPHUCTAJUIMYECKUX PEIIeTOK, HAOMIONEHWE W ONMUCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3lIOKEHHE IEPOKCHAA BOAOPOJAa B NPHCYTCTBHM Karajlu3aropa,
OmpeJieJICHUEe Cpelibl PACTBOPOB BEILECTB C MOMOIIBI YHUBEPCATBHOIO MHIMKATOpA, PEAKIUU
HOHHOTO OOMEHA), MPOBEACHHE IMPAKTUUECKOH paboThl "BiusHue pa3nuuHbIX (aKTOPOB Ha
CKOpPOCTb XMMUYECKOH peakuuu'.

Pacuetnrle 3aJa4Hn.

PacueTsl o ypaBHEHHSIM XUMHUYECKUX PEAKIUNA, B TOM YKCIIE TEPMOXUMHUYECKUE PACUETHI,
pacyeThl C UCIOJIb30BAHUEM MTOHATHS ""MaccoBas J10J1s1 BellecTBa'.

117.7.1.2. Paznen 2. Heopranuueckas Xumusl.

Hemerannsl. [Tonoxxenne Hemetano B [leproanueckoil cucreMe XMMHUYECKUX IE€MEHTOB
JA.W. MenneneeBa U 0COOCHHOCTH CTpoeHHsi aromoB. Dusnueckue CBONCTBA HEMETAJLIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIopoaa, cepsl, hochopa u yriepona).

XUMUYECKHE CBOWMCTBA BaXHEHIIMX HEMETa/UIOB (TaJOreHOB, cepbl, a3ora, ¢ocdopa,
yriiepoAa U KPeMHHUS) U UX COCAUHEHUI (OKCUIOB, KUCIOPOACOAEPKALIUX KUCIOT, BOAOPOAHBIX
COCTMHECHUI).

HpI/IMeHeHI/Ie BaKHEHIIIMX HEMETAJIOB U UX COCJIUHECHUM.

Mertannsl. [lonoxxenue merannoB B Ileproanueckoil cucreMe XUMHYECKUX 3JEMEHTOB
J.M. MenneneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0ueK aToMOB MeTayioB. OO0mue
¢uznueckue cpoiicTBa MeTayioB. CIUIaBbl METAJUIOB. DIEKTPOXUMHUYECKUM psAJl HapsKEHUN
METAJIJIOB.

XUMHYECKHE CBOWCTBA BaXHEUIIUX METAUIOB (HATpWM, Kalul, KalblUid, MarHuw,
ATIOMHUHHM, IUHK, XPOM, 5KeJIe€30, Me/Ib) U UX COCIUHEHUH.

O61ue cnocoOb! noay4yeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAIbHBIE METO/bl HM3y4YeHMs BEIIECTB M MX IPEeBpAIlleHUi: H3ydeHHe
KoJUIeKIIMH "MeTabl U crjiaBbl’, 00pa3loB HEMETAIIOB, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1ad,
HaOMI0ZIeHne M ONMCaHUe JEMOHCTPAIMOHHBIX U JIaOOPAaTOPHBIX OIBITOB (B3auMOJEHCTBHE
THJIPOKCHU/Ia aTFOMUHHS C PACTBOPAMH KHCJIOT W IIENIOYeH, KaYeCTBEeHHBIC PEaKIIMU Ha KaTHOHBI
METAaJlJIOB).

Pacuernrle 3amaun.

PacueTsl Macchl BeliecTBa Wi 00beMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WM 00beMy OIHOIO W3 YYacTBYIOUIMX B pEaKIMH BEIIEeCTB, pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIH OTHO U3 BEIIECTB UMEET MPUMECH.

117.7.1.3. Xumus u xu3Hb. MEKIPEAMETHBIE CBS3U.

Pons xumuu B obecriedeHrH SKOJOTUYECKON, SJHEPTETUUECKON U MHIIEBO 0e30MacHOCTH,
pa3BUTHM MeAUUMHBL. [lOHATME O HAy4YHBIX METOJaX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKuui.

[IpencraBienust 06 00IIMX HAYYHBIX MPUHIUIAX TPOMBIIIIEHHOTO MOTYYEHHSI BaKHEHIIINX
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BCIICCTB.

Yenmosek B MHUPE BCHICCTB M MaTcpHUaJIOB: Ba)KHEHIIINE CTPOUTECIIBHBIC MaTCpualbl,
KOHCTPYKIMOHHBIC MArcprajibl, KpPAaCKH, CTCKJIO, KCpPpaMHKa, MATCpuaibl JId OSJICKTPOHUKH,
HaHOMaTc¢pHraJibl, OpraHM4YC€CKHUE U MUHCPAJIbHBIC y,I[O6pCHI/IH.

Xumus u 3J0pPOBbLC HYCJIIOBCKA: IIpaBHJIa HCIIOJIb30BaHUA JICKAPCTBCHHBIX IIPCIIaparoB,
[mpaBujia 0€301I1aCHOTO HCHOJIH30BaHUS InpcIiaparoB OBITOBOM XHMUH B HOBCCI[HCBHOﬁ JKHU3HU.

Peanuzanus MeXNpeIMETHBIX CBS3eH MpPU M3YYEHHH OOIIEH M HEOPraHMYECKOH XMMHUHU B
11 kacce ocylecTBISIETCs Yepe3 MCIIOIb30BAHNUE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX HMOHATUI,
TaK U IOHATUH, SABISAIOIIMUXCS CUCTEMHBIMU Ul OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYyYHOIO
LUKJIA.

OO0mmue ecTecTBEeHHO-HAYYHBIC MMOHSATHUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TCOPHS, AaHATTU3,
CHUHTE3, KiacCU(pUKAIKsI, TIEPUOAUYHOCTh, HAOIIOAEHUE, OJKCIEPUMEHT, MOJCIMPOBaHUE,
WU3MEPEHUE, SABJICHUE.

dusmka: marepus, dHEpPrus, macca, aroM, 3JICKTPOH, NMPOTOH, HEWTPOH, WOH, H30TOII,
PaauOaKTUBHOCTh, MOJIEKYJA, YHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEJIO, 00bEM, arperarHoe
COCTOSIHHE BEIIIECTBA, PU3MUCCKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: kieTka, opraHusM, SKOCHUCTeMa, Ouocdepa, Makpo- W MHKpPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BEIIECTB B OPraHU3MeE.

I'eorpadus: MuHepaiibl, rOpHbIE IOPO/IbI, TIOJE3HBIE HCKOMIAEMBbIE, TOIUINBO, PECYPCHI.

TexHoorus: XxuMu4deckas MMPOMBINIJICHHOCTb, MCTAJLITYpPIrus, IPpOU3BOACTBO CTPOUTCIIbHBIX

MaTrepuaios, CEIIBCKOXO3SMCTBEHHOE IMPOU3BOACTBO, UIIcBas IMPOMBIIIIJIICHHOCTD,
q)apMaL[eBTI/ILICCKaSI ITPOMBITIVICHHOCTD, IMPOU3BOACTBO KOCMETHYCCKHUX pemnaparos,
IMPON3BOACTBO KOHCTPYKIMOHHBIX MaTrepuaios, OJICKTPOHHAasA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOT'UH.

117.8. lnaHupyemble pe3ynbraTbl OCBOEHUA MporpamMmMbl MO XUMMU Ha
ypOBHe cpeaHero obuero obpasoBaHus.

117.8.1. @®I'OC COO ycraHaBauBaeT TpeOOBaHUs K pe3ylbTaraM OCBOCHMS
00y4aronIMMUCs porpaMM CpeIHEro oOuiero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayduHo-meToanyeckoil OCHOBOHM Al pa3paOOTKM IUIAHUPYEMBIX PE3YJIbTaToOB
OCBOCHHSI MPOTPaMM CpPEIHEro oOOIIero oOpa3oBaHUS SBISETCS CUCTEMHO-IESTENbHOCTHBIN
HOAXO.

117.8.2. B COOTBETCTBHUM C CHCTEMHO-JCSATEILHOCTHBIM TOJIXOJOM B CTPYKTYype
JUYHOCTHBIX Ppe3yNbTaToB OCBOGHHs mpeamera "Xumus" Ha YpOBHE CcpeaHero oOIIero
00pa30BaHMsI BBIJIENIEHBI CIIEIYIOIINE COCTABIISIONINE:

OCO3HAaHHuC 06yqa101111/1M1/1051 pOCCHﬁCKOﬁ Fpa)I(,HaHCKOﬁ NACHTUYHOCTH - TI'OTOBHOCTHU K
CaMOpa3BUTHUIO, CAMOCTOATCIBHOCTHU U CAMOOIIPEACIICHUIO,

HaJIn4nuec MOTHBAIlUU K O6y‘{eHI/IIO;

LIEJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHUH JMYHOCTU HAa OCHOBE KIJIIOYEBBIX
[IEHHOCTEH U HCTOPUYECKUX TPaJUIUi 0a30BOI HAYKU XUMUH;
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TOTOBHOCTh U CHOCOGHOCTB 06yqafonmxc;1 PYKOBOACTBOBATLCA B cBOei ACATCIIbHOCTU
[ICHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, NPUCYIIMMHU IEJIOCTHOW CHUCTEME XHUMHUYECKOTO
00pa3oBaHus;

HaJIW4YMUEC IIPaBOCO3HAHUA IKOJIOTUYECKOU KYJIbTYpPbl H CIIOCOOHOCTH CTaBHUTH ociim "
CTPOUTDH )KU3HCHHBIC IJIAHBI.

117.8.3. JIuuHOCTHBIE PE3yaAbTaThl OCBOCHUS MpeaMeTa "Xumus' 10CTUraroTCa B €IMHCTBE
y4eOHOM M BOCHUTATECIIBHOW JIESITEIbBHOCTU B COOTBETCTBUM C T'yMAaHHUCTHYECKUMH,
COITMOKYJIFTYPHBIMH, JTYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSAMH W HJ€ajaMHd POCCHICKOTO
TPaXTAHCKOTO OOIIECTBa, NPUHATHIME B OOINECTBE HOPMAaMU W TIPABHJIAMHU IIOBEIACHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOIIO3HAHUS, CAaMOPa3BUTHS U HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTHU O0YJAIOIINXCS.

117.8.4. JIuuHOCTHBIE  pe3yJabTaTbl OCBOEHUA mpeamera "Xumus"  OTPaKarOT
c(hOpMHUPOBAHHOCTH OTBITA MMO3HABATEIHLHOM M MPAKTHYSCKOU JIEATEITPHOCTH O0yJaIONIUXCS I10
peanu3aiuy NpUHATHIX B 001IeCTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpax1aHCcKOro BOCIIUTAHUS:

0CO3HaHMs 00yYarOIMMUCS CBOMX KOHCTUTYLMOHHBIX IpaB U 00sS3aHHOCTEH, yBaXKeHUs K
3aKOHY U IIPABONOPAJIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMAax M MPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIbBHOCTHU IIPU CO3JaHUU y‘le6HBIX IIPOCKTOB,
PEIICHNN y‘I€6HI>IX M MMO3HABATCJIbHBIX 3a/ia4, BHIIMMOJIHCHUN XUMHUYCCKUX SKCIICPUMECHTOB,

CIIOCOOHOCTH IIOHMMAaTh U MNPUHHUMATL MOTHUBBI, HAMCPCHUS, JIOTUKY U apI'YMCHTBI APYTIUX
IIpU aHaJIM3€ pas3JINYHbIX BUIOB yq€6HOfI JACATCIIBHOCTH,

2) MaTpUOTUYCCKOTO BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY W HAYYHOMY HACIIEIUI0 OTEUECTBEHHOU
XHUMHH;

YBAXKXCHHA K MPOLECCY TBOPUYCCTBA B obnactu TCOpPHUHU U TMPAKTUYCCKOTO IMPUMCHCHUA
XUMHHU, OCO3HAHUA TOro, 4YTO HOCTHUIKCHUSA HAYKU CCTb PE3YIbTAT AJIUTCIIbHBIX Ha6J'IIO)IeHI/II71,
KPOIOTIIMBBIX 3KCIICPUMCHTAJIBHBIX ITOUCKOB, IIOCTOAHHOT'O TPyAda YUYCHBIX U ITPAKTHKOB,

MHTEpeCca U II03HABATCIbHBIX MOTHBOB B IIOJYYCHHUU U IMOCICAYIOLIEM aHAJIN3E
nH(GOpPMAIH O IEPEOBBIX TOCTHKEHUSX COBPEMEHHON OTE€UE€CTBEHHON XUMUM;

3) AYXOBHO-HPABCTBECHHOT'O BOCIIUTAHUSA:
HPABCTBCHHOI'O CO3HAHUS, OTUUCCKOI'O MOBECACHUA

CIIOCOOHOCTH OIICHUBATh CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMU ABJICHUSIMU, U IPUHHUMATb
OCO3HAaHHBIC PCHICHUSA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBECHHBIC HOPMEBI U ICHHOCTH,

TFOTOBHOCTH OLCHHBATH CBOC IMOBCACHUC U IIOCTYIIKU CBOUX TOBapI/IH_[eﬁ C IO3UIIUM
HPABCTBCHHLIX U ITPABOBBIX HOPM U OCO3HAHUC HOCJ'IC,Z[CTBI/Iﬁ 9THUX IMOCTYIIKOB,

4) bopMHpOBaHUS KYIIBTYPhI 30POBbSL:
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MOHMMAaHMs IICHHOCTEH 310pOBOro M Oe3omacHoro oopaza XKHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O0 OTHOLIEHHSI K COOCTBEHHOMY (DM3HMUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOrofieHusT TpaBuil 0€30MacHOr0 OOpalleHus] C BEUIECTBAMHU B OBITY, MOBCEIHEBHOM
JKHM3HU ¥ B TPYIOBOM JEATEILHOCTH;

INOHUMaHHWA [OCHHOCTH INpaBUJI HWHAUBUAYAJIBHOTO W KOJIJICKTHBHOT'O 0e30I1acHOro
IMMOBEACHUS B CUTyallUAX, YTPOXKAIHUX 3J0POBbIO U XKU3HHU HIOﬂCﬁ;

OCO3HAHMS TOCJEACTBUM W HENPHUATHS BPEAHBIX IPUBBIYEK (YNOTpeOJIEHUS aJIKOroJs,
HapKOTUKOB, KypeHHUs);

5) TpynOBOTrO BOCIIUTAHMUS:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-MCCIIE0BATEIbCKOM  J1eATENIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPYECKON U IPYIHX BUJAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4yacTHEe B PEUICHUH MPAKTUYECKUX 3a7]ad COIHAIbHOMN
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, LIKOJIbl);

HHTEpCCa K IHNPAKTUYCCKOMY HU3YHUCHUIO HpO(i)eCCI/Iﬁ pas3IM4Horo poaa, B TOM 4YHUCJIIC Ha
OCHOBC IMTPUMCHCHUA NPCIAMETHBIX 3HAHUH 110 XUMHNU,

YBAXKCHUS K TPYAY, JJOIAM Tpyda U pe3yJibTaTaM prI[OBOﬁ JACATCIIbHOCTH,

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY MHIMBUIYalbHOW TPAeKTOPUH OOpa30BaHuUs,
Oynyielt npodeccun U peanu3alii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YY€TOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HTHTEPECOB U NMOTpeOHOCTEN 00LIECTBa;

6) PKOJIOTHYECKOTO BOCITUTAHHMS:

9KOJIOTHUECKH 11e71eCO00Pa3HOr0 OTHONICHMS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

IMOHUMAaHUS TI00aJILHOIO XapaKkTepa SKOJIOTrMHYCCKUX np06neM, BJIMSAHHUSA 5KOHOMHWYCCKHUX
mponecCoB Ha COCTOSIHUEC HpHpOI[HOﬁ n COHHaHLHOﬁ CpCabl;

OCO3HaHuA HGO6XOI[I/IMOCTI/I HCITIOJIb30BaHUA I[OCTI/I)KCHI/H\/JI XUMHHU JJIs1 pEIICHHA BOIIPOCOB
panrOHAJIBHOT'O ITPUPOAOIIOJIB30BAHN,

AKTHUBHOTO HENPHUATHS ACUCTBUM, NMPUHOCALIMX BPEI OKPYKAMOIIEW NPHUPOIHOU cpene,
YMEHHUSI MPOTHO3UPOBATh HEOJIAronpHUATHBIE SKOJIOIMYECKUE MOCIEACTBHS HPEANPHHUMAEMbIX
JIEMCTBUN U NPEAOTBpALATh UX;

HaJlM4usl PA3BUTOIO HKOJOTMYECKOTO MBILIJICHUSA, DKOJOTMYECKOM KYyIbTYPBI, OIIBITA
JEATEIbHOCTH  DKOJOTHYECKOM HANpaBICHHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCS HUMH B
MO03HABaTEeNbHON, KOMMYHUKaTUBHOW U COIIMAJILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSITH UJIEOJIOTUU XeMOPOoOuu;

7) HECHHOCTHU HAYYHOTI'O MMO3HAHUS:

c(OpMHPOBaHHOE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKH U OOIIECTBEHHOMN MPaKTHKH,

MOHUMAaHUs CleUu(UK XUMUU Kak HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
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paLMOHATBFHOTO HAYYHOTO MBIIUICHHS, CO3JJaHUU IIEIOCTHOTO MPEACTABICHUS 00 OKpYy’KaroIieM
MHpE KaK O €IWHCTBE INPUPOABI M YEJIOBEKa, B MO3HAHUU IPHUPOAHBIX 3aKOHOMEPHOCTEH M
peleHny TpobIeM COXpaHEHUs TIPUPOTHOTO PAaBHOBECHS;

yOeXXJIEHHOCTH B 0CO0OM 3HAYMMOCTHM XMMHHU JUIl COBPEMEHHOW LMBMIIM3ALMU: B €€
TYMaHHCTUYECKOW HANpPaBICHHOCTH W BAaXXKHOH pPONMM B CO3/aHMHM HOBOW 0a3bl MarepHalbHOU
KYJIBTYpPbI, PELIEHUN II00AIBbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJOBEYECTBA - ChIPHEBOM,
HHEPreTUYECKON, MHUIIEBOM M IKOJIOTUYECKOM O€30IMacHOCTH, B PAa3BUTUM MEAMIUHBL,
00ecreyeHnn yCIOBUI YCIEIHOro TpyJa U KOJIOTHYECKH KOM(OPTHOM JKU3HU KaKIOro 4iIeHa
o0I11ecTBa;

eCTCCTBeHHO-HayQHOfI paMOTHOCTH: TIIOHHMMaHUs  CYIIHOCTH MCTOIOB IIO3HAHMA,
HCIIOJIB3YCMbBIX B €CTCCTBCHHBLIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MMOJIy4acMbIC 3HAHUA IJId
aHanu3a U OOBSICHEHHUS SIBJICHUN OKPYXKaromero Mupa M IpOoHUCXOAAIINX B HEM HBMGHCHI/Iﬁ,
YMCHHA ACJIaTh 000CHOBAHHBIC 3aKJIIOYCHHUS HA OCHOBE HAy4YHBIX q)aKTOB 1 UMCIOIIUXCA TJaHHBIX
C LICJIBIO ITOJTYUCHUS JOCTOBCPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIH30BaTh XUMUUYECKUE 3HAHUS AJI pCIICHUA HpO6JIeM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HHTCpPCCA K MO3HAHUIO U HCCIICIOBATEIILCKOM JACATCIIBHOCTH,

TFOTOBHOCTH M CIIOCOOHOCTH K HCIIPECPBIBHOMY O6pa3OBaHI/IIO n CaMOO6p330BaHI/IIO, K
AKTUBHOMY TIIOJIYYCHHUIO HOBBIX 3HAHWM II0 XHMHH B COOTBETCTBHM C JKH3HCHHBIMU
HOTpe6HOCT$IMI/I;

UHTepeca K 0COOCHHOCTSIM TPyAa B PA3JIMYHBIX cepax Mpo(hecCHOHAIBHON NS TEIbHOCTH.

117.8.5. MeranpeaMeTHbIe pe3yabTaTbl OCBOEHHs yueOHoro npeaMera "Xumus'" Ha ypoBHe
CpenHero 001Iero 00pa3oBaHus BKIIIOUYAIOT:

3HauuMble s (OPMHPOBAHUS MHPOBO33PEHUS OOy4arOMIMXCA MEXIUCIMIIMHAPHbIE
(MexnpeaMeTHbIe) OOIIeHAyYHbIE TOHATHS, OTPaKAIOIIUE [EJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U cnenuduKy METo/10B O3HAHUS, UCTIONIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepHs, BEIECTBO,
SHEprus, SIBJIEHHE, MPOLEeCC, CUCTEMA, HAyYHBIH (aKT, MPUHLHUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHUs, HCCIeJOBaHUE, HAOIIOIeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpPCAJIbHbIE yueOHbIe JefcTBUS (mo3HaBaTeNbHbIE, KOMMYHHUKaTHBHBbIE,
perynatuBHbe), oOecneuuBaromue QGopMUpoBaHHE (DYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIUU 00Yy4aroIInXCs;

CIIOCOOHOCTH 06yqaroumxc;1 HCII0Jb30BATh OCBOCHHBIC MCKIAUCHUIIIIMHAPHBIC,
MHPOBO33PCHUCCKUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘Ie6HI)Ie JIIEUCTBHS B IIO3HABATEILHON H
CoIaIbHON IMPAKTHUKC.

117.8.6. MeranpeameTHble pe3yabTaTbl OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMHU
y4eOHBIMH MTO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JEHCTBUAMHU.

117.8.6.1. OBnanenne yHuBEepCaIbHBIMU yU€OHBIMU TTO3HABATEIHHBIMH JICUCTBUSIMU:
1) 6a3oBbIE JIOTHYECKUE JICHCTBHS:

CaMOCTOSITENIbHO  (OPMYITHpPOBaTh M aKTyalIM3UpOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMmarpuBarh;
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OMpeaAcCiiATh HCJIW JACATCIBHOCTHU, 3aJaBad MMapaMCTPbl U KPUTCPUU HUX JOCTHUKCHMH,
COOTHOCHTB PE3YIIbTATEI ACATCIbHOCTU C ITIOCTABJICHHBIMHA LCIAMMU,

HCIIOJIB30BATh IMIPU OCBOCHHUU 3HAHUI MNPUCMBbI JIOTUYCCKOI0 MBIIIJICHUS - BBIACIIATH
XapaKTCpHBIC IIPHU3HAKH MOHATHH W YCTaHABJIMBATh HUX B3aHMMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIUC MTOHATUSA IJIA 00BSICHEHUS OTACJIIbHBIX q)aKTOB n HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I B€IICCTB U XUMHWYCCKUX peaKHHﬁ;
YCTaHaBJIMBATh NPUYIUHHO-CJICACTBCHHLIC CBA3U MCIKAY U3Yy4aCMbIMU ABJICHUAMU,

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHAYKTUBHbIC, NEQyKTUBHbIE, IO aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPHUBACMBIX SIBICHUSAX, (HOPMYITHPOBATH
BBIBOZIbI U 3aKITIOUEHUS;

MIPUMEHSTh B IPOLIECCE MO3HAHMS, HUCIOJIb3YEMbIE B XMMUU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, IPe00Pa30BbIBaTh MOJIEIbHbIE NPEJICTABICHHS - XUMUUECKUI 3HaK (CUMBOJ) JIEMEHTA,
XUMH4ecKkass (opMmyna, ypaBHEHHE XHMHUYECKOM pEakIuh - TpH PEHICHUH Y4eOHBIX
[IO3HABATEIbHBIX M IPAKTUYECKUX 3aJad, INPUMEHATb HA3BaHHBIE MOJCIIBHBIC NPEACTaBICHUS
JUISl BBISIBJICHUS XapAaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIUH.

2) 6a30BbIC UCCIIEIOBATEIBCKHUE JICHCTBHS:
BIIQJICTh OCHOBAMH METO0OB HAyYHOTO TTO3HAHHUS BEIIECTB M XUMHYECKUX PEAKIUH;

(I)OpMy.TH/IpOBaTB oeJan MW 3aJa4d  HUCCICOOBaHHA, MCIIOJIbB30BaTb IIOCTABJIICHHBIC H
CaMOCTOATCIbHO C(bOpM}’J'II/IPOBaHHBIG BOIIPOCHI B KAYECTBE MHCTPYMCHTA MMO3HAHUSA U OCHOBEI
JJIA q)OpMI/IpOBaHI/ISI THUITIOTE3BI IO MPOBEPKE NMPABUIIBHOCTHU BBICKA3bIBACMBIX CY)KHGHHﬁ;

BJIAQ/IETh HAaBbIKAMHM CAMOCTOATEIBHOIO IUIAHUPOBAHWUS W NPOBEACHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 32 XOAOM MpoIiecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBAaTh €ro pe3yasrar, (opMmynupoBaTh 0000IIEHUS U BBIBOABI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHOM
pabore;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCHCI[OB&TCHBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH,
IMPOABJIATDH CIIOCOOHOCThP M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOMCKY METOAOB PCHICHUSA
MPAKTHYCCKUX 3aJ1a4, IPUMCHCHHUIO PA3JIMYHBIX METOA0B ITO3HAHU.

3) pabora ¢ uaopmarmeit:

OPHEHTUPOBATbCA B  PA3JIMYHBIX MCTOYHHMKAX HMHPOpPManuu (HayyHO-MOMYJIsIpHAs
JUTepaTypa XHMMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tocobus, pecypcbl HWHTepHera),
aHaM3MpOBaTh MH(MOPMALMIO PA3IUYHBIX BUAOB U (OpPM MpeacTaBiICHUs, KPUTHUECKH
OILICHUBATh €€ JI0CTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

(dbopMynupoBaTh 3arpochl M NPUMEHSTHh pa3IMYHblE METOAbI NpPU TOMCKE M OTOOpE
uH(pOpMaI, HEOOXOIUMOM ISl BHITOJTHEHHS Y4eOHBIX 3a/1a4 ONpe/IeJICHHOIO THIIA;

HpI/IO6pCTaTB OIIBIT HMCIIOJIb30BaHHA I/IH(I)OpMaI_II/IOHHO—KOMMyHI/IKaTI/IBHBIX TEXHOJIOTUN u
Pa3IUYHBIX ITOMCKOBLIX CUCTEM,

CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (hOpMy MpeAcTaBiIeHuss HHpopManuu (CXEMBl,
rpaduKH, TuarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);
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UCIONb30BaTh HAy4YHBIH $3bIK B KauecTBE CpEACTBA IMpH paboTe C XMMHUYECKOM
uH(popMareit: TPUMEHATh MEXIpeAMETHbIe ((hU3MYecCKue W MaTeMaTH4YeCKHUE) 3HAKH |
CHUMBOJIBI, (hOpMyITbl, aO0OpeBUATYpbI, HOMEHKIATYPY;

UCIIOB30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CHMBOJIMYECKHIE CPEACTBA HATISAHOCTH.
117.8.6.2. OBnanenue yHuBEpCaaIbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY O0CY)XIaeMOW TEMBbI B XOJI€ HUAJIOTa W/WUIN JUCKYCCHH,
BBICKAa3bIBaTh U, (OPMYIHPOBATH CBOM MPEAJIOKCHHUS OTHOCUTEIBHO BBIOJHEHUS
MIPEJIOKEHHOM 3a]1a4H;

BBICTYIIATh C IIPE3CHTALMECH PpE3yJIbTaTOB II03HABATEIBLHOW JACATEIBHOCTH, IOJIYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBINOJIHEHHH XHUMHUYECKOIO
OKCIIEPUMEHTA, NPAKTHUYECKOW pabOThl 1O HCCIIEAOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB,
peanu3anuu y4yeOHOro mnpoekTa U (opMylInpoBaTh BBIBOJBI IO pe3ylbTaraM IMPOBEIEHHBIX
UCCIICIOBAHUH TTyTEM COTJIAaCOBAHMS MMO3UIIMIA B X0zie 00CYXIeHUs 1 0OMEHa MHEHHSIMU.

117.8.6.3. OBnaseHne yHuBEpCaIbHBIMU PETYISATUBHBIMU JE€HCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBIIATH CBOIO I103HABATEIIbHYIO JESTEIbHOCTD,
ompezensis ee el U 33Ja4d, KOHTPOJIMPOBATh U MO Mepe HEeOoOXOTUMOCTH KOPPEKTUPOBATH
[peiaraéMblii aJIroOpuT™M JAEUCTBUN MpPHU BBITOJHEHUH Y4YEOHBIX M HCCIIEAOBATENbCKUX 3aj]ad,
BbIOMpaTh Hanbonee F3PPEKTUBHBIN CIOCOO UX PEIICHUs C YYeTOM MOJyYeHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYHICCTBIIATH CAMOKOHTPOJIb CBOEM JeITEeIbHOCTH Ha OCHOBE CaMoOaHaIu3a H
CaMOOIICHKH.

117.8.7. IIpeameTHble pe3ylbTaThl OCBOCHHUS MPOrpaMMbl CPEIHEro o0IIero o0pa3oBaHMs
0 XUMUM Ha O0a30BOM YpPOBHE OPHEHTHPOBAaHbI Ha OOECHeYeHHE MPEUMYIIECTBEHHO
o0mieoOpa3oBaTeIbHOM U OOIIEKYIBTYpHOH MMOArOTOBKM oOydaromuxcs. OHU  BKIIIOYAIOT
cnenuduyeckue s ydeOHoro mnpeaMera "Xumus' HaydyHble 3HAHMS, YMEHUS U CIIOCOOBI
JeMCTBUI MO OCBOEHUIO, HHTEPIPETAllUK U MPeoOpa30BaHUIO 3HAHHM, BUIBI JESITEIBHOCTH 10
MOJyYEHUI0 HOBOTO 3HAaHUS M NPUMEHEHUIO0 3HAHUH B Pa3IMYHBIX Y4YEOHBIX U peajbHBIX
JKU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C XUMHEW. B mporpaMMe 1no XuMuM IpeIMETHBIE
pe3yabTaThl MPEICTABICHBI 110 TO/1aM U3yYEHHUSI.

117.8.8. K konmy oOyuyenus B 10 kiacce mnpeaMeTHBbIE pe3ylbTaThl OCBOEHHUS Kypca
"Oprannyeckas XuMus' OTpaxaror:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMUYECKON COCTABIISIIOIICH €CTeCTBEHHO-HAYTYHON
KapTHHBI MHpaA, POJIM XMMHUU B IMO3HAHUU SIBJICHUN IIpHUpOabI, B (bOpMI/IpOBaHI/II/I MBIIIIJICHUA U
KYyJABTYpbl JIMYHOCTH, €€ (YHKIHOHATHHOW TPAaMOTHOCTH, HEOOXOAMMOHN sl peleHus
MPaKTUYECKUX 3aJa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOU CpELE;

BJIaJICHUC CHCTEMOM XMMHYCCKUX 3H3HI/II>1, KOTOpasd BKJIKOYACT:

OCHOBOIIOJIAraloIIne MOHATUS (XUMHUECKUH DJIEMEHT, aToM, 3JIeKTPOHHAs: 000JI0UKa aToMma,
MOJIEKYsa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEILHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas dopmysa
(pa3BepHyTas M COKpallleHHast), MOJIb, MOJISIpHAs Macca, MOJIIPHBIH 00bEeM, YIIIEPOIHBIN CKEJET,
byHKIMOHANbHAS TPYIIA, paguKai, U30MepHus, U30MEepbl, TOMOJOTUYECKUN psAll, TOMOJIOTH,
YIJIEBOZIOPO/IbI, KHCIOPOA M a30TCOAEPKALINE COEAMHEHUS, MOHOMED, NOJIUMED, CTPYKTYPHOE
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3BEHO, BEICOKOMOJIEKY/ISIPHBIE COCMHEHMS);

TEOpUU U 3aKOHBI (TEOpHsl CTpoeHUs opranuyeckux BemectB A.M. Bbytneposa, 3akon
COXpaHEHUsI MaCChl BEIIECTB);

3aKOHOMCPHOCTH, CHMBOJIMYECKUM S3BIK XHMUU,

MHPOBO33PEHUYECKUE 3HAHHUsA, JIEKAIMEe B OCHOBE IIOHUMAaHUS IPUYMHHOCTH H
CHUCTEMHOCTH XMMUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe,
NOJY4YeHUH W OE30MacHOM HCIOJIb30BAHUHM BAXKHEHIINX OPraHMYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOU JEATEIBHOCTH YEI0BEK;

c(OpMHUPOBAHHOCTh YMEHHUH BBIABIISATh XapaKTEPHBIC NMPU3HAKU MOHITUN, yCTAaHABIUBAThH
UX B3aUMOCBSI3b, NCII0JIb30BaTh COOTBETCTBYIOIME MTOHATHS IIPX ONIMCAHUU COCTABA, CTPOCHUS U
IIPEBPALLCHUI OPraHNYECKUX COCIMHEHNN;

c(OPMHUPOBAHHOCTh YMEHUI HCIOJIb30BATh XUMHMUYECKYIO CHUMBOJMKY JJIi COCTaBJICHUS
MOJIKYJISIPHBIX M CTPYKTYPHBIX (pa3BEepHYTOH, COKpaIIeHHOW) GOpPMYIT OpraHUYECKUX BEIIECTB
Y YpPaBHEHMHM XMMHYECKUX pPEaKLUM, N3rOTaBIMBATh MOAEIN MOJIEKY] OPraHUYECKUX BELICCTB
JUISL WIUTIOCTPALIMKA UX XMMHYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh M3YYEHHBIX OPraHUYECKHX
BEIIECTB II0 HUX COCTaBy M CTPOCHUIO K OMNPEAEIEHHOMY KJIacCy/TpymIe COeAuHEHUI
(YrieBoopoabl,  KHUCIOPOX M a30TCOJEpKalllde  COEIUHEHUs, BBICOKOMOJIEKYIISIPHbIE
COeMHEHMs), JlaBaTb MM Ha3BaHUs 1o cucremarnyeckoi HomeHknarype (IUPAC), a rtaxxke
IPUBOIUTH TPUBHAJIbHbBIC Ha3BaHMs OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, HPOINMUJIIEH,
aleTHJIEH, 3TUJICHIJIMKOIb, IIUIEpUH, (QeHod, (opManbAeruj, aleTalblIerus, MypaBbUHas
KHCJIOTa, YKCyCHasl KUCIJIOTA, OJEMHOBAsl KHMCJOTa, CTEApUHOBAs KUCIIOTA, TIIOKO3a, (pYyKTO3a,
KpaxMaJl, 11eJUII0J103a, INIUIVH);

c(OPMHUPOBAHHOCTh YMEHMsI ONpPENEeNATh BHUJAbl XMMHUYECKOM CBA3M B OPraHMYECKHUX
COeIMHEHUX (OJUHApPHBIE U KPaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH TOJOXKEHUS TEOPUU CTPOEHHUS OPTaHUYECKUX
BemiectB A.M. BytiepoBa st 0ObsICHEHUSI 3aBUCMMOCTH CBOMCTB BEIIIECTB OT WX COCTaBa M
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, (QUINYCCKUE U
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENEH Pa3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTaH, »TaH, OTWJICH, NPONWJIEH, aneTwuieH, OyramaueH-1,3, mermnOyramueH-1,3, OeHzom,
METaHOJ, dTaHOJ, dTUJICHIIIUKONb, TIUIEPHUH, (DEHOI, aleTanbIeru, MypaBbiUHas U YKCyCHas
KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUTI0I03a, AaMHHOYKCYCHAs KHCIIOTa), WJUTFOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEKIYy HUMH yPaBHEHUSMHU COOTBETCTBYIOUIMX XUMHUYECKUX pPEaKIUl C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (HOpMYT,;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKH YIJIEBOAOPOIHOTO  CHIPHS
(HedTb, TPUPOAHBIA Ta3, Yroib), CIOCOObI WX MepepadOTKU U MPAKTHYECKOE MPUMEHEHHE
IPOJIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHUS IO XHUMHUYECKUM YpaBHEHUSIM
(Macchl, 00beMa, KOJIMYECTBAa KCXOMHOTO BEIIECTBA WU MPOAYKTA PEAKIUU MO H3BECTHBIM
Mmacce, 00beMy, KOJTMYECTBY OIHOTO M3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEaKLUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIIAJIETh CHCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYyYHOTO
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MO3HAaHHA, HUCIHOJbB3YCMbIX B XHMHU IIPpU U3ZYUYCHUHU BCHICCTB U XHUMHYCCKUX SIBJICHUU
(mabmroneHre, W3MEPEHHE, OSKCIEPUMEHT, MOJACIUPOBAHUE), HKCIOIB30BaTh CHCTEMHBIE
XUMHUYCCKUC 3HAHUSA I TPUHATHA peHlCHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BEUIECTBAMU M UX MPUMCHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHUH COONIONATh MpaBUia MOJIH30BAHUS XUMUYECKOU IMOCYIOH U
1abopaTopHBIM 00OPYIOBAaHUEM, a TaKXKe IpaBuiia 0OpaIIeHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHYECKHX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJHATH XUMUYECKMHA SKCHEPUMEHT
(mpeBpallleHus1 OPraHU4YEeCKUX BEIIECTB IPU HATPEBAHUH, MOJIyYEHUE ITUIIEHA U U3YyYEHHE €ro
CBOWCTB, KAueCTBEHHbIC pPEAKIMM OpPraHMYECKUX BEUIECTB, JEeHaTypalus OeIKoB IpHu
HarpeBaHUM, IIBETHBIC PEAKIMU OEIKOB) B COOTBETCTBHH C NMPaBHJIAMH TEXHHUKH O€30MacHOCTH
npy OOpallleHuu ¢ BeleCTBAaMM U J1a0OpaTOpHBIM OO0OPYIOBaHUEM, IPEACTABIATh PE3yAbTaThl
XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3aluCH YpaBHEHUN COOTBETCTBYIOLIMX PEAKIUN U
(bopMyIHpOBaTh BBIBOJbI HA OCHOBE 3TUX PE3YIIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO HH(OpMAIMIO,
MOJTy4aeMYI0 U3 pPa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi nHbopmaryu, UHTEpHET U IpYTrHX);

c(OpMHPOBAaHHOCT, YMEHUH COONIIONATh TPaBWJIAa SKOJOTMYECKH IENIeco00pa3HOro
noBe/leHUusT B OBITY M TPYAOBOH MACSATENBHOCTH B LENSIX COXPAHEHHUS CBOETrO 370POBbS U
OKpY’Karollleil IPUPOJHON Cpelpl, OCO3HABaTh OMACHOCTh BO3/AECUCTBUS HA >KUBBIE OPIaHU3MBbI
OTpeCNICHHBIX OPTraHWYEeCKUX BelIeCcTB, MOHMMAas cmbicn mokaszarens [IJIK (mpenenbHo
JOMYCTUMOW ~ KOHIEHTpAIMM), TOSCHATh Ha TNpUMEpax CHOCOObl  YMEHBIICHHS U
MPEIOTBPALICHUS X BPEIHOTO BO3/ACHCTBUS HA OPraHU3M YE€JIOBEKa;

JJIA O6yanOHII/IXC$I C OrpaHMYCHHBIMHU BO3MOXHOCTSAMHU 3JO0POBLA: YMCHUC HNPUMCHATDH
3HAaHHUS 00 OCHOBHBIX AOCTYIIHBIX METOAAX IMO3HAHUA BCIICCTB U XUMUYCCKUX HBJ'ICHI/II\/’I;

JUISL CIIETIBIX M Ca00BUASIINX OOYyUYaIOIUXCs: YMEHUE HUCII0JIb30BaTh Pelbe(PHO TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaitns i 3anucu XuMudeckux Gopmyi.

117.8.9. K xoHiy oOyuenus B 11 kitacce npeamMeTHbIe pe3yabTaThl 0CBOeHUs Kypca "Oobmmas
Y HEOpraHWYecKasi XUMHUA'" OTPaKaloT:

c(hOpMHPOBAHHOCTH MPEJICTABICHUNH O XMMHUYECKOW COCTABIISIFOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPA, POJHM XMMHH B TIO3HAHHWH SIBICHUH MPHUPOBI, B (OPMHUPOBAHUH MBIIIJICHUS U
KYJIBTYphl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOW MJIS pelieHus
MPAKTHYECKUX 3a7a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
MIPUPOJTHON CPENE;

BIAJICHHE CUCTEMON XMMHYECKUX 3HaHHI>i, KOTOpas BKIIIOYACT:

OCHOBOIIOJIATAIOIIHNE TOHITHS (XUMHUYECKUN dJIEMEHT, aTOM, U30TOTI, S-, P-, d-3JIEKTPOHHBIE
opOUTaNIM  aTOMOB, HWOH,  MOJIEKyla, MOIb, MOISIPHBIA  00BEM,  BaJEHTHOCTH,
AIIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKHCIICHHS, XUMHYECKas CBs3b (KOBAJICHTHAsl, WOHHAs,
MeTaJTHYecKasi, BOJOPOJHAs), KPHUCTAUIMYECKas peIIeTKa, THUIBl XHUMHYECKHX peaKIui,
pPacTBOp, DIICKTPOIHUTHI, HEIIEKTPOIUTHI, DIEKTPOIUTHYECKAS TUCCOIUAINS, OKHUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOM peaKkIuu, XUMHUUECKOE PaBHOBECHE);

TEOPHUH U 3aKOHBI (TEOPHS ANEKTPOTUTHICCKON TUCCOIMAINY, TTepruoaudeckuii 3akoH J[. 1.
MeneneeBa, 3aKOH COXpaHEHHUs MAacChl BEILIECTB, 3aKOH COXPAHEHHUS M MPEBPAILECHUS] SHEPTUU
OpyU  XUMHUYECKHMX  pEaklusx), 3aKOHOMEPHOCTH, CHMBOJMYECKHH  S3BIK  XUMHUH,
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MHUPOBO33PEHUYECKUE 3HAHHUs, JIEXKAIIUE B OCHOBE IOHMMAaHUS IPUYUHHOCTA U CHUCTEMHOCTH
XUMHUYECKUX SBJICHUM, (AKTOIIOTMYECKHE CBEIEHHMS O CBOMCTBaxX, COCTaBe, IOIY4YEHUU U
0€30IaCHOM HCHOJIb30BAHUHM BAXKHEHWIINX HEOPraHWMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM
JeATEIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUHN BBISABIIATH XapaKTEPHBIC NMPU3HAKU MOHATHH, YCTaHABIMBATDH
UX B3aHMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME IOHATUS NPU ONMCAHUMM HEOPTaHWYECKUX
BELIECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUN HCIOJIb30BaThb XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBICHHS
dbopMyn BEIIECTB W ypaBHEHUN XWMHUYECKUX PEAKIH, CUCTEMATUYECKYI0 HOMEHKIATypy
(IUPAC) wm TpuBHanbHbIE Ha3BaHUs OTICIBHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbld Tas,
VIJIEKUCIIBIA Ta3, aMMHaK, TallleHas W3BECTb, HETalleHash M3BECTh, MUTHEBAs COAa, MUPUT U

ApyTHUe);

c(OpMUPOBAHHOCTb YMEHUN ONPENENISITh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS XMMHUYECKHUX
AJIEMEHTOB B COEIMHEHUSIX Pa3IMYHOTO COCTABA, BUJI XUMUYECKOH CBS3M (KOBAJICHTHAs, MOHHAS,
MeTaJJIn4YeCcKasi, BOJOPO/IHAsA) B COCAUHEHUSAX, TUIl KPUCTAJUIMUECKOM DPELIETKH KOHKPETHOIO
BElIeCTBa (aTOMHasi, MOJICKYISpHas, WOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI YCTAaHABJIMBATH MPUHAAJIECKHOCTh HEOPTaHUYECKUX BEIIECTB
10 MX COCTaBY K OTPENEICHHOMY KJIACCy/TPyIIe COeMUHEHUH (IPOCTHIE BEIIECTBA - METAJUIBI U
HEMETAJLIbl, OKCH/JIbI, OCHOBAHHUSI, KUCTIOTHI, aM()OTEPHBIEC THIPOKCHIBI, COJIN);

c(hOpMHPOBAaHHOCTb YMEHHMM pacKpbIBaTb CMBICH Mepuonuueckoro 3akona J[.U.
MenneneeBa W J€MOHCTPUPOBAaTH €r0  CHCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIIMH;

c(OPMHUPOBAaHHOCTh ~ YMEHUH  XapaKTepH30BaTh  JJIEKTPOHHOE CTPOEHHE  aTOMOB
XUMHUUYECKHUX 371eMeHTOB 1 - 4 nepuonos Ilepuonuueckoit cucrembl XuMudeckux 3nemenToB J1.1.
MenpaeneeBa, HCmoyib3ys MNOHATUS "s-, p-, d-anekTpoHHbBle oOpOuTanu", "IHepreTuyeckue
ypoBHU", OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XUMHYECKUX D3JEMEHTOB M HX
COeIMHEHUH Mo nepuonaM u rpynnam [lepuoanueckoil cucreMbl XuMudeckux 3iemMeHToB ..
Menneneena;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATh) OOIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkIATh CYIIECTBOBAHWE I'€HETHYECKOU
CBA3U MEXKJY HEOPraHMYECKUMHU BELIECTBAMHU C IIOMOINBI) YPaBHEHHM COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIUil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATH XMUMHUYECKHE PEaKIHH 1O Pa3IUIHBIM
Mpu3HaKaM (YUCIy W COCTaBy pEarupyroniux BEHIeCTB, TEIIOBOMY d(deKxTy peaxiuu,
M3MEHEHUIO CTETICHEeH OKUCIICHUS YJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUACTHIO KaTalu3aropa);

c(hOpMHPOBAHHOCTh YMEHUM COCTABIATh YPaBHEHUS PEAKIUN PA3IUYHBIX THIIOB, TIOJTHBIC
U COKpAIlleHHBIC YPaBHEHHs PEaKIMii MOHHOTO OOMEHa, YUHMTHIBASI YCIIOBUS, MPH KOTOPBIX ITH
peaKuuu UAYT 10 KOHIA;

c(OPMHUPOBAHHOCTh YMEHMH MPOBOAUTH PEAKIMH, TMOATBEPKAAIONINE KauyeCTBEHHBIH
COCTaB PpA3IMYHBIX HEOPraHWYECKUX BELIECTB, pACIIO3HABATh OIBITHBIM IIyT€M HOHBIL,
IIPUCYTCTBYIOILIME B BOJAHBIX PACTBOPaX HEOPTAHUYECKUX BELICCTB;

c(OpMUPOBAHHOCTh YMEHHM PAaCKpbIBaTh CYHUIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
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pEeaKIMii MOCPEICTBOM COCTABIICHH AIEKTPOHHOTO OanaHca 3TUX PeaKIuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHSITH 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOM peakluu OT
pa3auYHbIX (PAKTOPOB; XapakTep CMEIICHUS XUMHYECKOTO pPaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (nmpunnui Jle [larensbe);

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh XUMUUYECKUE MTPOLIECCHI, JIS)KAIINE B OCHOBE
MPOMBILUICHHOTO TOJYyYEHHUS] CEPHOM KHCIOThI, aMMHakKa, a Takke C(HOpPMUPOBAHHOCTh
MPEICTaBICHU 00 OONIMX HAyYHBIX MPHUHIMIIAX W JKOJOTHYECKUX MPOOIEeMaX XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHHA MPOBOIUTH BBIYUCICHUS C HCIOJIB30BAHUEM IOHSTHS
""MaccoBasi J0JIs BEIIECTBA B pacTBOpe", OOBEMHBIX OTHOIICHHUH Ta30B IPH XUMHUUYECKHX
peaKIusx, MacChl BEIIECTBA MM OObeMa ra3oB MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, MAcCCe
Wi 00bEMY OJHOTO M3 YYacCTBYIOIIMX B pEaKIMU BEIIECTB, TEIJIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHSI MACChl BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTUH,

c(OPMHUPOBAHHOCTh YMEHUI COOJIONATh MpPaBUia IMOJB30BAHUS XMMUYECKOW MOCYI0U U
nabopaTopHBIM 000PYIOBaHUEM, a TAK)KE MPaBUia OOpAIIEHHs] C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIIUSMHU 10 BBIIOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKHX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUJIAHUPOBAaTb M BBIIOJIHATH XMMMUYECKUHA OSKCIIEPUMEHT
(pa3nokeHHe MEpPOKCHAAa BOIOpPOJa B IPHUCYTCTBUM KaTalu3aTopa, OINpPENEIeHUue Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIHHOTO MHINKATOPA, BIMSHAE PAa3IMYHBIX (PAKTOPOB
Ha CKOPOCTb XMMMYECKOH peakluH, peakiMd HOHHOro OOMEHa, KauyeCTBEHHBbIE PEAaKIMU Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS, PEIIEHHE SKCIEPUMEHTATbHBIX
3azad no TemaMm "Metamnel" u "Hemeramnsl") B COOTBETCTBMM C TNpaBHIAMH TEXHUKU
0€30MacHOCTH IPU OOPALIEHUH C BEIIECTBAMU U J1a0OpaTOPHBIM 000PYIOBAHUEM, NPEICTABIATh
pe3ynbTaThl XUMHYECKOTO S3KCIIEpUMEHTa B (OpMe 3alKMcH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBAaTh XUMHUECKYI0 HH(popMalmio,
MOJy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeAcTBa MaccOoBOM KOMMYHHUKanuu, HHTepHer u

ApYTHX);

c(OpMUPOBAHHOCTh YMEHMH coOONIOAaTh MpaBuUja HKOJOTHYECKH LIEIecOo00pa3HOro
MOBe/eHUs B OBITY W TPYIOBOM JIESATENbHOCTH B LEISIX COXPAHEHHUS CBOETO 3J0POBBS U
OKpYXaloIlel MPUPOTHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUSA HA YKHUBBIE OPTraHU3MBI
OTIpe/IeTICHHBIX BEIIECTB, MOHUMAsi cMbIcT moka3atens [1/IK, moscHsITh Ha mpuMepax CIoCOOBI
YMEHBIIIECHUS U TIPEIOTBPAIICHHS UX BPETHOTO BO3ACHCTBHUS Ha OPTaHU3M YEJIOBEKA;

JJI 06yqalom1/1xc;1 C OIrpaHMYCHHBIMHU BO3MOXHOCTAMU 3JO0POBbA: YMCHUC NPUMCHATH
3HAaHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAX IMMO3HAHWA BEIICCTB U XUMUYCCKUX SIB.]'IGHI/II\/'I;

JUISL CJICTIBIX M CITA0OBUASIIINX OOYYAIOIINXCS: YMEHUE UCIONB30BaTh PeNbe(hHO-TOUCUHYIO
cucreMy o6o3Hadenuit JI. bpaiins ayis 3anucu XumMudeckux GopMyi.

117.9. B ¢enepanbHbIX W PETHOHANBHBIX TMPOIEIypaX OILEHKH KayecTBa 0Opa3oBaHUS
UCIIONIB3yeTCA  TMepedeHb (KoauduKaTrop) pachpeneleHHbIX M0 KjaccaM IPOBEPSIEMBIX
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHS OCHOBHON 0OOpa30BaTENbHON MPOTrpaMMbl CPEIHETO
o01rero 00pa3oBaHMs M 3JIEMEHTOB COACPKAHUS IO XUMUH.

Tabmuna 15
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ITpoBepsieMmbie TPeOOBaHUS K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
obOpazoBarenpHOM mporpammsl (10 kmacc)

Kon
MIPOBEPSIEMOTO
pe3yJibTara

[IpoBepsiemble IpeIMETHBIE PE3YIIBTAThl OCBOEHUS OCHOBHOM
o0pa3oBareIbHON MPOrpaMMBbl CPEeIHEro 00IIero 00pa3oBaHUs

1

TeopeTnueckue OCHOBbI OPraHUYECKON XUMUU

1.1

ChopMHpOBaHHOCTh TMPEACTABICHUH O XUMHYECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpA, POJIM XMMUU B MO3HAHUU SIBICHUN
OpUpPOIbl, B (OPMHUPOBAHMM MBIIUICHUS € KYIBTyphl JIMYHOCTH, €€
(GYHKIMOHAJIBHOW  TPaMOTHOCTH,  HEOOXOIMMOW  Ans  pelleHus
MPaKTUYECKUX 3a7ad U HKOJOTUYECKH OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 37I0POBBIO U MIPUPOIHOM Ccpesie

1.2

Bnanenue cucreMoli < XMMHUYECKHMX  3HAHMH, KOTOpash  BKJIFOYAET:
OCHOBOIIOJIArAF0IINE MOHATHUSA (Monexymna, BAJICHTHOCTb,
ANMEKTPOOTPHUIIATETLHOCT, CTENIEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJIIpHasT ~ Macca,  MOJSpHBIH ~ 00beM,  YIJICpOIHBIM  CKeJeT,
(dyHKIIOHATBHAS rpymnmna, paaukan, HU30Mepus, H30MEPHI,
TOMOJIOTHYECKUNA  Psii, TOMOJIOTH,  YIJIEBOAOPOIBI, KHCIOPOA- U
a30TCcoepXKAIUE COCNMHEHHUs, OWOIOTUYECKH AaKTHBHBIC BEIECTBa
(yrmeBoabl, >KHUpBIL, O€NKH), MOHOMEp, IOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIDHBIE ~ COCIMHEHUS); TEOPMHM M  3aKOHBI  (Teopus
XUMHUYECKOTO CTPOCHMsI opraHumyeckux BemecTB A.M. byrmieposa),
3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3BIK XUMHUH, (PAKTOIOTHUECKHE
CBEJICHUSI O CBOWMCTBaX, COCTaBe, IMIOJIYYEHUH U  0OE30MaCHOM
WCIIOJIb30BaHUU BAKHEUIIIMX HEOPraHWYECKUX U OPraHUYECKUX BEIECTB B
OBITY U IPAKTHYECKON JEATETHHOCTH YeTIOBEKa

1.3

CdopmupoBaHHOCTH YMEHUH BBISIBIATH XapaKTEPHbIE MPU3HAKHU MOHSATHH,
YCTAHABIMBATh HX B3aWMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOIINE
MOHATUS [PH ONMCAHUM  COCTaBa, CTPOECHUS M  IPEBpPALLCHUHN
OPraHNYeCKHX COCTUHEHUHN

1.4

c(hOpMHPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBIIEHUSI ~ MOJIKYISPHBIX U CTPYKTYPHBIX  (pa3BepHYTOM,
COKpalieHHoOW) (OpMyJI  OpraHWYeCKHMX BEIIECTB H  YpaBHEHUU
XUMHUYECKHX PEeaKIMii, M3rOTaBIMBaTh MOJEIH MOJEKYT OpPraHHYeCKHX
BCIICCTB MJId WUIIOCTpAaMU HUX XHUMHUYCCKOIO MW MPOCTPAHCTBEHHOIO
CTpOEHUS

1.5

CdopmupoBaHHOCTH YMEHHI YCTaHaBJIUBATh MIPUHAJIE)KHOCTh
W3YyYECHHBIX OPraHWYECKHWX BEMIECTB IO HX COCTaBy W CTPOCHUIO K
OnpeaeeHHOMY KJlaccy (TpymIe) COequHEeHUN (yIieBOJOPOIbl, KUCIOPO/
MU a30TCONEpKAIINE COCTUHEHHUS, BBICOKOMOJICKYJISIPHBIC COCIMHEHUS),
JaBaTh UM Ha3BaHUs Mo cuctemMarndeckord HomeHkiarype (IUPAC)

1.5

ChopMHpOBaHHOCTh YMEHHUSI OMNPENENATh BUABI XUMHUYECKON CBS3H B
OpPraHMYECKUX COECTUHEHUSIX (OAMHAPHBIEC U KPATHBIC)

1.6

ChopMHpOBaHHOCTH YMEHUSI MPUMEHSTH: MOJOKEHUS TEOPHUH CTPOEHUs
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opranndeckux BemecTB A.M. BytnepoBa st oObsICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MacCChI
BEIIECTB

yl"J'IeBO,I[OpO,I[H. Kchoponcoz[epmamHe M a30TCOACPIKAINNUE OPIraHUYCCKHUEC
COCIMHCHNA. BLICOKOMOJICKYJISIPHBIG COCAMHCHUA

2.1

ChopMupoBaHHOCT, yMEHUW TNPUBOIUTH TPUBUATBHBIC HA3BaHUs
OTIENIbHBIX OpPraHMYECKHX BEIIeCTB (STWJICH, NPONWIEH, AalleTUJIeH,
STHJICHIJIUKONIb, DJIHLEpUH, (eHon, (opManbaerua, —aneTalbJIeru,
MypaBbUHAs KHCIOTA, YKCyCHas KHUCJIOTa, OJEUMHOBas  KHUCIOTA,
CTeapHHOBAsI KHCIIOTA, IIF0K03a, PPyKTO3a, KpaxMal, [eJUTI0NI03a, TIUIIH)

2.2

ChopMHpPOBAaHHOCT, yYMEHHH XapaKTEepPH30BaThb COCTaB, CTPOCHHE,
¢usnueckne W XUMHYECKHE CBOWCTBA THITMYHBIX MPEICTABUTEICH
pa3IMYHBIX KJACCOB OPraHMYECKHX BEIIESCTB (METaH, 3TaH, O3THJICH,
MpONWIIeH, aneTwieH, OyragueH-1,3, wMerunbyraauen-1,3, Oensod,
METAHOJI, 3TaHOJ, JSTHUICHIIUKOIb, DIUIEPHH, (EHOJ, aleTalbIeTh/I,
MypaBbHHAasS H YKCYCHas KHCJIOTBI, IJIFOKO3a, KpaxMaJ, IeJUII0N03a,
AMHHOYKCYCHasl KHCJIOTa)

23

ChopMHUpOBaHHOCT YMEHHS WJLTIOCTPUPOBATh TE€HETHUYECKYIO CBS3b
MEK1Yy THITUYHBIMU NPEICTABUTEIIAMHU PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB YPAaBHEHUSMU COOTBETCTBYIOLIMX XHUMHYECKUX PEAKLUU C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT

24

CdhopmupoBaHHOCTH YMEHUS XapaKTepH30BaTh WCTOYHUKHU
YIJIEBOAOPOIHOTO ChIpbsi (HEe(Th, MPUPOAHBIM Ta3, Yroib), CocoObl MX
nepepadOTKU U MPAKTHYECKOE MPHUMEHEHHE MTPOITYKTOB TIEPepadOTKH

XUMHUA U KU3Hb. PacueTrsl

3.1

CopMupoBaHHOCTh YMEHUMW BIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOZAaX HAyYHOIO ITO3HAHUSA, HUCIIOJB3YEMBIX B XMMHM IpU H3YYEHUU
BEIIECTB M XUMHUYECKHUX SIBJICHUH (HAOMI0eHIE, H3MEPEHUE, DKCIIEPUMEHT,
MOJIETTMPOBAHMUE), HCIIOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS I
MPUHATUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM

3.2

CchopmMupoBaHHOCTh ~ YMEHHMH  cOOMIOAaTh  MpaBWiIa  IOJB30BAHUS
XUMHUYECKOM Mocynoi U 1abopaTopHbIM 000pYAOBaHUEM, a TAK)XKE MpaBUIIa
oOpalleHuss C BEIIECTBAMH B COOTBETCTBUUM C MHCTPYKIHUSAMH IO
BBIITOJTHEHUTIO J'Ia60paTOpHI)IX XUMHNYECKUX OIIBITOB

33

CdopMupOBaHHOCTh YMEHHWH IUIAHUPOBATh U BBIMONHATH XUMUYCCKUM
OKCMEPUMEHT (MIPEeBpaICHHs] OPTaHMYECKHX BEIIECTB IMPH HarpeBaHUH,
MOJIy4eHUE AITWJICHA M W3YYCHHE €r0 CBOMCTB, Ka4eCTBEHHBIEC PEaKIIMH
OpPraHMYECKHUX BEUIECTB, ACHATypaIusi OCIKOB MpPU HAarpEeBaHUU, [IBETHBIC
peakiu OEJIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHUKH O€30MAaCHOCTH
npu  OOpalieHuH C BellecTBaMU U J1a00OpaTOpHBIM 00OPYIOBAHUEM;
MPEACTABISITh PE3YJIbTAaThl XUMHUYECKOTO KCTIIEPUMEHTa B (popMe 3alucH
yYpaBHEHUH COOTBETCTBYIOIIUX PEAKIU M (OPMYITHPOBATH BBHIBOILI HA
OCHOBE 3THX PE3YJIbTaToOB
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3.4 CdopMUpOBaHHOCTh YMEHHUW TPOBOAWTH BBIYUCICHHUS MO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00beMa, KOJMYECTBA HCXOAHOIO BEILECTBA WIIN
MPOAYKTA PEAaKIMH 10 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO W3
HCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIIH)

3.5 ChopMUpOBaHHOCTh YMEHMH KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uH(OpPMAIUIO, MOY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpEICTBAa MacCOBOMU
uHpopManuu, ceTb IHTEepHET U Apyrue)

3.6 ChopMupoBaHHOCT, ~ YMEHHI  COONIFOAATh  MpaBWIA  JKOJIOTHYECKH
1enecoo0pa3Horo MoBeJeHHs B OBITY M TPYAOBOHM JESATENBHOCTH B LENSIX
COXpPaHEHUsI CBOErO 3J0POBbs M OKPYXKAIOLIEH NPUPOIHON Cpelbl,
OCO3HABAaTh OMACHOCTH BO3/ICUCTBUS Ha )KUBbIE OPTraHU3MBbI OIPEIEIIEHHBIX
OpraHWYEeCKUX BEIIECTB, MOHMMas cMmbich mokazatens 1K (mpenensno
JOMYCTUMOW  KOHIIGHTpAI[MH), TMOSCHATh Ha MpUMepax CHOCOObI
YMEHBIICHHUS ¥ MPEJOTBPALICHUS UX BPEAHOTO BO3ACHCTBHS HA OPraHU3M
YenoBeKa

Tabmuna 15.1

[IpoBepsiembie aneMenThl coaeprkanus (10 kiiacc)

Kon [TpoBepsiemMblii SIEMEHT COIEP KAHUS
1 Teoperndeckrue OCHOBBI OPraHUYECKON XUMHUH
1.1 [Ipeamer opraHmveckoll XMMHUH: €€ BO3HUKHOBEHHE, PAa3BUTUE U 3HAYCHHUE B

IIOJIy4EHUH HOBBIX BELIECTB M MarepHasoB. Teopus CTPOEHUS OpPraHUYECKHX
coequHeHnil A.M. bytiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2 CtpykTypHble (QOpMYNIBl OpraHWYecKHX BemlecTB. [omororus, wu3omMepus.
XuMu4eckasi CBS3b B OpPraHMYECKHX COEIMHEHHUSAX - OJWHApHbIE U KpaTHbIE
ces3u. [IpencraBnenue o kiaccu(pUKaluy OpraHMYeCKUX BEIIeCTB

1.3 HOMCHKHaTypa OpTraHUYCCKUX COC)II/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaSI) U TPUBUAJILHBIC
Ha3BaHUS BaXKHEUIIIMX HpeHCTaBHTeﬂeﬁ KJIaCCOB OPraHMYCCKUX BCIICCTB

2 YriieBogopoast

2.1 AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHYECKHH psa. Meran u 3TaH -
MpocTelIIe NPeACTaBUTENN ajKaHOB: (pU3MUecKrue M XUMHYECKHe CBOMCTBa
(peakuuu 3aMeUIeHUS] U TOPEHHS), HAXOXKIEHUE B MPHUPONE, MOTYYCHHE U
MPUMEHEHUE

2.2 AJIKEHBI: COCTaB M CTPOCHUE, TOMOJOTHMYECKUU psA. DTHWIEH U TPONWIEH -
MpPOCTEHIINEe TPEACTaBUTENN alKeHOB: (DU3MUYECKHe M XHMHUYECKHE CBOWMCTBa
(peakiuy TUAPUPOBAHUS, TAIOTCHUPOBAHUSA, THApPATAIlW, OKUCICHUS U
MOJIMMEPH3AIINH ), TOTyYeHHE U TPUMEHEHNE

23 Anxanuensl: OyraaueH-1,3 u MetwiOyraguen-1,3: cTpoeHue, BakHEHIINE
XMMHYECKHE CBOMCTBA (peakius nonumepusanun). IlonydeHne cuHTETHYECKOTO
Kay4dyKa U Pe3UHBI
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24

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJOTUYECKHUUN Psif. AIETUJIEH -
MPOCTEHIINI TPEACTaBUTENh aJKUHOB: COCTaB, CTPOCHUE, (U3HUECKHE H
XUMHUYECKHE CBOMCTBA (PeaKUy TUIPUPOBAHMS, TAIOTEHUPOBAHUS, THAPATAIINH,
TOpPEHMUsI), IOIYyYEHHE U IPUMEHEHNE

2.5

Apenbl. benson: cocra, crpoeHue, (U3MYECKHE M XMMHUYECKHE CBOWMCTBA
(peakunu raJoreHMpPOBaHMS U HUTPOBAHMS), TOJIydeHHE U IpUMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (U3MYEeCKHe U XUMHYECKHME CBOWCTBAa  (peakiuu
raJoreHNpOBaHUs ¥ HUTPOBAHMS), IMOJIY4YE€HHE M IpHUMEHEHHE. TOKCHYHOCTH
apeHoB. [eHeTnueckas CBsI3b MEXIY YIICBOAOPOIAMH, MPHUHAIICKAIIMMUA K
Pa3IUYHBIM KJIaccaM

2.6

[TpupomHbIe HCTOYHUKH YIIeBOAOpOnoB. [IpupoaHbIil ra3 U moMyTHEIC HEPTIHBIE
ra3el. Hedtp u ee mpoucxoxaenune. CrocoObl mepepadoTKu HEPTH: MEPETOHKA,
KPEKUHT (TePMUYECKHM, KaTaJuTU4YeCKuii), mupoiu3. [IpomyKTel mepepaboTku
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH W B ObITy. KamMeHHBI yromb u
MPOMIYKTHI €r0 MepepadboTKu

Kucnoponconepxaiiye opraHuuecKle CoOeIMHEHUs

3.1

[IpenenpHBIE OMHOATOMHBIE CIIUPTHL. METaHOI M ATAHOI: CTpOeHHE, (pru3nmyeckue
U XUMHMYECKHMEe  CBoOMcTBa  (peakuMu €  aKTHBHBIMM  MeTaJulaMy,
raJIoreHOBOAOPOAAMH, TOpPEHHE), INpUMEHEHHE. BomopoaHble CBS3M MEXIY
MoOJIeKYyJIaMH cIUpTOB. JleificTBue MeTaHoJa M 3TaHOJAa Ha OPraHM3M YeJIOBEKa.
MHOroaroMHbI€ CIUPTHL. DTHJICHIIIMKOIb M IHLEPUH: CTPOEHUE, GU3NIECKHUE
XMMHUYECKHe CBOICTBa (B3aMMOJEHMCTBUE CO  ILICIOYHBIMH  MeTajulaMy,
KaueCTBEHHAs pEeaKlMsl Ha MHOTOaTOMHbIE CHUPTHI). JlelicTBUE Ha OpraHusMm
yenoBeka. [I[puMenenne munepyuHa u 3THICHIIAKOIA

3.2

@deHON: CTpOCHHE MONEKYIbl, (U3NYECKHUEe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue dhenona

3.3

Anbaeruabl U keToHbl. DopManbaerua, aneTanbIeru: CTpoeHue, GU3n4ecKue u
XMMUYECKHE CBOMCTBA (peakUH OKHMCIEHHS M BOCCTAHOBJIECHHUS, KaueCTBEHHbIE
peakuun), nojy4eHue U NpuMeHeHne

3.4

OnHOOCHOBHBIE TpenebHble KapOOHOBbIE KHUCIOTHl. MypaBbuHAs M yKCycCHas
KHUCJIOTBI: CTpOeHHe, (U3MUecKne W XUMHUYECKHe CBOWCTBa (CBOMCTBa, oOIIue
JUIS KJacca KHCIIOT, peakuus sTepudukanuu), MNOJydeHHEe M TNpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KHCIOTHI KaK MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT. MBIIa KaK COJIM BBICIITNX Kap6OHOBI>IX KHCJIOT, UX MOIOIIIEC I{GﬁCTBHe

3.5

CrnoxHble 3¢upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MIPOIU3 CIOXKHBIX
s¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue xxupoB. buonornyeckas poib
KUPOB

3.6

VYrneBonpl: cocTaB, Kiaccuukanus yriaeBogoB (MOHO-, TU- U TIOJUCAXAPUIIBI).
I'moko3a - mpocTeimii MOHOcaxapuJ: OCOOCHHOCTH CTPOEHHS MOJIEKYIIbI,
¢u3nyeckue U XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C THAPOKCHAOM MEIu
(II), okuciaeHne aMMuauyHBIM pacTBOpoM okcuia cepedpa (I), BoccTtaHOBiIEHuE,
Opo’keHUE IJIIOKO3bl), HAXOXKJIEHHE B MNpPUPOJE, NPUMEHEHHE, OuoJoruueckas
ponb. @orocunTe3. PpykTo3a Kak M30Mep INIHOKO3bl. Kpaxman u 1enitonosa Kak
npupoaHsie noiauMepsl. CTpoeHue Kpaxmajga W I1e/ultoiao3bl. Dusndeckue H
XMMHUYECKHE CBOMCTBA Kpaxmaia (TUIPOIN3, KAYECTBEHHAS pEaKLUs C HOA0M)
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4 A30TcoziepxKale OpraHnyecKue COeqUHEHUS

4.1 AMUHOKHUCIOTHL Kak am(oTepHble OpraHudyeckue coeAuHeHus. dOusndeckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha NpuMepe DiMiMHa). buonornueckoe
3HaYeHHe aMUHOKHUCIOT. [lenTuas

4.2 benku kak mOpuUpOIHBIE BBICOKOMOJICKYJSIpHbIE coenuHeHus. [lepBuyHasi,
BTOPUYHAS W TPETUYHAS CTPYKTypa OelKoB. XHWMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYypallks, KaueCTBEHHbIE peakluy Ha OeKu

5 BrIcOKOMONEKYISPHBIE COCAUHEHUS

5.1 OCHOBHbBIE TIOHSATUS XUMHUHU BBICOKOMOJEKYISPHBIX COEAUHEHHUH: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHB ITOJINMEPU3aLUH, CPEAHSS MOJICKYIISIpHAs
Macca. OCHOBHBIE METO/Bl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH -
IIOJIMMEPU3ALUS U MTOJIMKOHICH AU

5.2 OKCIIEpUMEHTAJIBHBIE METOIbl M3y4€HHMS BEUIECTB M UX IPEBpallCHUN:
O3HAaKOMJIEHHE C 00pa3liaMH IPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoB. [loay4eHre CHHTETHYECKOTO KaydyKa U pe3UHBI

Tabmuna 15.2

[TpoBepsiembie TPeOOBaHUS K pe3ylIbTaTaM OCBOSHHS OCHOBHOM
obpazoBarenbHOM mporpammsl (11 kmacc)

Kon [IpoBepsiembie MTpeIMETHBIEC PE3YNBTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBareabHON MPOrpaMMbl CPETHETO 00IIEeTr0 00pa3oBaHUS
pesynbrara
1 Teoperndeckre OCHOBBI XUMHUU
1.1 Bnagenue cuctemolfi XMMHYECKMX 3HAHMM, KOTOpas  BKIIIOYAET:

OCHOBOIIOJIararolue MOHATHS (XUMUYECKUHN JIEMEHT, aToM, 3JIE€KTPOHHAas
000J104Ka aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIA,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKast
CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISIpHBIH 00beM, KpHCTasInuecKas
pelieTka, THUIIBI XUMHUYECKUX peakuui (OKHCITUTENBHO-
BOCCTAHOBMTEJbHBIE, JK30- U DHAOTEPMUYECKHE, PEAKLUUHU HOHHOTO
oOMeHa), pacTBOpP, AJICKTPOJUTHI, HEIIEKTPOJIUTHI, IICKTPOTUTHUCCKAS
JUCCOLMAIMs, OKHUCINTENb, BOCCTAHOBUTEND, CKOPOCTh XHMHUYECKOU
peakuuy, XHMUYECKOEe pPAaBHOBECHE); TEOPHUHM M 3aKOHBI (Teopus
WIEKTPOIUTHYECKOW  nuccouumannu, Ilepmommueckunn  3akon  [I.W.
Menneneesa, 3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHH S3bIK XUMHH, (AKTOJIOTUUYECKHE CBEJCHHMS O CBOWCTBAX,
cocTaBe, TMOJY4eHHUH U 0€30IacCHOM HCIOJb30BaHUM  BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOM JEATeNbHOCTH
YeloBeKa

1.2 ChopMUpPOBaHHOCT, yYMEHHH BBISBIATH XapakTEpPHbIC TMPU3HAKA U
B3anMOCBA3b HU3YUYCHHBIX HOHHTI/If/'I, MNPUMCHATH COOTBCTCTBYIOIIINC
MOHSTHSI IIPU ONMKMCAHUU CTPOCHMSI U CBOMCTB HEOPraHUYECKUX BEIIECTB U
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ux npeBpameHHﬁ; BBISIBJIATHL B3aMMOCBSI3b XMMHYSCKMX 3HAHUH C
MOHATUAMU U MPCACTABICHHUAMU APYIUX CCTCCTBCHHOHAYYHBIX NPCIMCTOB

1.3

BJIa[[eHI/Ie OCHOBHBIMHU MCTOAAMHU HAYYHOT'O IIO3HAaHHA BCIICCTB U
XUMAYECKUX  sIBIICHWH  (HAOJIONEHHWE, W3MEpEHUe,  SKCIICPUMEHT,
MOJIETTUPOBAHUE)

1.4

ChopMHUpOBaHHOCT, yMEHUW OMPEACNATh BAJICHTHOCTh U  CTEICHb
OKHCIICHHSI XHMUYECKHX DJIEMCHTOB B COCTUHCHUSAX PA3IMYHOTO COCTaBa,
BHUJ, XHUMUYECKOW CBsi3M (KOBaJCHTHAs, WOHHAs, MeTaJIM4ecKas,
BOJIOPO/IHAsI) B  COCAMHEHUSAX, THUIN  KPUCTAIMYECKOW  PEHICTKH
KOHKPETHOTO BEIICCTBA (aroMHasi, MOJIEKYIISIpHAS, WOHHAS,
METaJUTHYECKas )

1.5

ChopMHUpOBaHHOCT YMEHHUI ONPENENATh XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUN

1.6

CdopmupoBaHHOCTh YMEHHUS KJIACCUDUIIUPOBATH XUMUYECKUE PEAKIIUU TIO
pa3aMyYHbIM TpU3HAKaM (YHUCIYy W COCTaBy pearupyrolliux BeEIIECTB,
TerioBoMy 3¢deKkTy peakluud, U3MEHEHUIO CTEeNeHEeW OKUCICHHS
3IIEMEHTOB, 00PAaTUMOCTH PEAKINH, YUACTHIO KaTallu3aTopa)

1.7

CdopMHpOBaHHOCTh YMEHUIN COCTaBIATh YPAaBHEHUS PEAKLUI pa3IMuHbIX
TUIIOB, IOJHBIE M COKpAIllEHHbIE YPABHEHUS PEaKIMA HOHHOro OOMeHa,
YUMTBIBAsI YCIOBUSA, IIPU KOTOPBIX 3TH PEAKLIUN UAYT JO KOHIA

1.8

ChopMHUpOBaHHOCT, YMEHUH MPOBOAWUTH PEAKIMH, MOATBEPHKAAIOIINE
Ka4eCTBEHHBIH  COCTAaB  pPa3iIMYHBIX  HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM ITyTEM HWOHBI, IPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

ChopMHupOoBaHHOCT, YMEHUU paCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIIUN MOCPEACTBOM COCTABIEHHUS JJIEKTPOHHOTO
OanaHca dTUX peaKIIHii

1.10

ChopMUpOBaHHOCTb ~ yMEHMH  OOBACHATH  3aBUCUMOCTH  CKOPOCTHU
XUMHUYECKOM peakluy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMUpOBaHHOCT, ~ yMEHHH  OOBSACHATH  XapakTep  CMEUICHUSA
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBUSA
(npunnun Jle llarense)

06111351 " HCOPraHNYCCKaA XUMH

2.1

CdhopmMupoBaHHOCTh YMEHHH pacKpbIBaTh cMbIca [leproauueckoro 3akoHa
JA.. MeHnneneeBa W JEMOHCTPUPOBATH €r0 CUCTEMATHU3HPYIOIIYIO,
OOBSCHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIUH

2.2

ChopMHpPOBaHHOCTh YMEHHUH XapaKTepU30BaTh HJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 37eMEHTOB | - 4 mepuonos [lepuoanueckoit cucteMbl
XUMu4eckux aneMeHToB [I.M1. MenneneeBa, ucnonb3ys HoHsATHS "s-, p-, d-
NMEKTPOHHBIE  opOuTaynm", '"PHepreTM4yeckue ypoBHU", OOBICHATH
3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB XHUMUYECKHUX OJJIEMEHTOB M UX
COCAMHEHHMI 10 TepuomaM U rpynmam Ilepuoguyeckod CHCTEMBI
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xuMudeckux 3ymemenToB JI.M. MenzaeneeBa

23

ChopMUpPOBaHHOCT, yYMEHHH XapaKTepu30BaTh (OMHUCHIBATh) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHMYECKHUX BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHWUE  TCHETHYECKOW  CBS3H  MEXIY
HEOPraHMYECKUMH BEIICCTBAMHU c TTOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMN

24

CdopmupoBaHHOCTH yYMEHUH yCTaHaBIUBAaTh MPUHA]JICKHOCTD
HEOPraHMYECKUX BEIECTB II0 UX COCTAaBY K OIPEIECIIEHHOMY KJaccy
(rpynmne) coeauHeHMH (IIPOCTHIE BEIIECTBA - METAIbl U HEMETalIbl,
OKCHUJIbl, OCHOBaHUSI, KUCIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIH)

2.5

ChopMHupOBaHHOCTh YMEHUN HCIOIB30BaTh XMMHUUYECKYIO CUMBOJIUKY JJIs
coctaBiieHUsT (OpPMYJ BEIIECTB M YPABHCHHH XUMUYCCKUX PEAKIIHA,
cucremarnueckyto HoMmeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUA
OTJICJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbI ra3, YIJIEKUCIBIA Tas,
aMMUaK, raiieHas M3BECTb, HEralleHas U3BECTb, IUThEBAsA CO/AA, MUPUT U

JApyrue)

2.6

ChopMHpOBaHHOCTh yMEHHUH XapakTepu30BaTh (OMUCHIBATh) OOIINE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
MOATBEPXKIAaTh  CYLIECTBOBAHME  TIEHETUYECKOM  CBSI3M  MEXIY
HEOPraHMYeCKUMHU BEIllECTBAMU c MIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOLINX XMMHUECKUX PeaKuil

2.7

CdopMHpOBaHHOCTh YMEHUW IJIAHUPOBATh U BBINOJIHATH XUMHUYECKUN
IKCIEPUMEHT (pa3jokeHHe TMEepoKCHAa BOAOpPOAa B  HPUCYTCTBHUH
KaTajlu3aropa, OIpEAEICHHE Cpelbl PAcTBOPOB BELIECTB C IIOMOIIBIO
YHUBEPCAIBHOTO MHJIMKATOpa, BIUSHUE PA3IMYHbIX (PaKTOPOB Ha CKOPOCTh
XUMHUYECKOM peakiiy, peakllui HOHHOTO 0OOMeHa, KadeCTBEHHbIE peaKLuu
Ha cyabdar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUSI, pellieHUe
AKCHEPUMEHTAJbHBIX 3a1ad no TemaMm "Meramisl" u "Hemeramnel") B
COOTBETCTBHM C MNpPaBUJIAMHU TEXHMKH O€30MaCHOCTH MpU OOpalleHUuH C
BELIECTBAMH U JIaOOPaTOPHBIM 000pYyIOBAaHUEM; IIPEACTABIATH PE3YIbTAThI
XMMHUYECKOTO  3KCIlepuMeHTa B (GopMe  3alMcH  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuil U (OpMyIHpOBaTh BBHIBOJBI Ha OCHOBE 3THUX
pE3ynbTaToB

2.8

CchopmMupoBaHHOCTb ~ YMEHHMH  cOOMIOAAaTh  MpaBWiIa  IOJB30BAHHUS
XUMHUYECKOM Mocynoi U 1abopaTopHbIM 000pyAOBaHUEM, a TAKXKE MTpaBUIIa
oOpalieHuss C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKLIMSAMHU II0
BBIITOJTHEHUTIO J'Ia60paTOpHI)IX XUMHNYECKUX OIIBITOB

2.9

ChopMHPOBAaHHOCTh YMEHHUH XapaKTepPH30BaTh XHMHUYECKHE TPOIIECCHI,
JeKAlMe B OCHOBE MPOMBIIIIEHHOTO TOMYyYEHUSI CEPHOM KHCIOTHI,
aMMHaKa, a Takke CHOOPMHUPOBAHHOCTH TMPEACTABICHUH 00 OO0mmMX
HAy4YHBIX TPHUHIMIAX W OKOJIOTUYECKUX MpodlieMaX XUMHUYECKOTO
MIPOU3BOICTBA

XuMUS U KU3Hb. PacueThl

3.1

ChopMUpPOBaHHOCTh MPEACTABICHUNH O XHUMHYECKOW COCTaBJISIOMICH
€CTECTBCHHOHAYYHON KapTHHBI MUpPA, POJIU XMMHM B IO3HAHWUM SIBICHUU
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npuponsl, B (OPMHUPOBAHMHM MBIIUICHUS W KYJIBTYpHl JIMYHOCTH, €€
(GYHKIMOHAIBHONH  TPaMOTHOCTH,  HEOOXOIUMOM AN peIIeHUs
NPAaKTHYECKUX 3aJad W OSKOJIOTMYECKH OOOCHOBAHHOTO OTHOILICHHUS K
CBOEMY 3/10POBBIO U IIPUPOIHOM cpefe

3.2 ChopMUpOBaHHOCTh YMEHMH KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYIO
MH(OPMALUIO, TIOTY4aeMyI0 U3 Pa3HbIX UCTOUYHUKOB (CPEACTBA MacCOBOM
KOMMYHHKaIUH, ceTb IHTEpHET U ipyrue)

33 ChopMupoBaHHOCT, ~ YMEHHI  COONIOAATh  MpaBWJIa  JKOJIOTUYCCKHU
1enecoo0pa3Horo MoBeJeHHs B OBITY M TPYAOBOHM JESATENBHOCTH B LENSIX
COXPaHEHUS CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHOM Cpebl

34 Oco3HaBaTh  OMacHOCTb  BO3JCHCTBUA  HA  JKHUBBIE  OpPraHU3MbI
ONPENCIICHHBIX BEIIECTB, MOHUMAas cMbIca nokaszarens [I/IK, mosacusaTe Ha
mpuMepax CcrocoObl YMEHbBIIEHUS U TPEAOTBPALICHUS HX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YeJIOBEKa

3.5 CpopMupoBaHHOCTH YMEHUMN MPOBOIUTH BBIYUCICHUS C MCIOJIb30BAHUEM
MOHATHA ""MaccoBas J0Js BEllecTBa B pacTBope”, 00bEMHBIX OTHOLICHUHN
ra3oB MpU XUMHYECKUX PEAKIIMAX, MACChI BEUIECTBA WK 00beMa ra3oB 10
W3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM O00BbEMYy OIHOTO U3
YYaCTBYIOIIMX B pPEaKUUU BEIIECTB, TEIUIOBOTO 3PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHECHHMS MacChl BCIECTB, IMPEBpAIICHUS H
COXpaHEHUs YHEPTUU

Tab6muma 15.3

[Tposepsiembie anemenThI copeprxkanus (11 kmacc)

Kon ITpoBepsiemMblii AIEMEHT CONEPIKAHUS
1 Teoperndeckne OCHOBBI XUMUU
1.1 XuMHueckuil 3neMeHT. AToM. Sipo aroma, M30TOIBL. DJIEKTPOHHAs 00OJIOUKA.

DHepreTUYecKrue ypoBHH, MOJYPOBHU. ATOMHBIE OpOUTaNHd, S-, P-, d-2JIE€MEHTHI.
Oco0eHHOCTH pacrpeeleHus YEKTPOHOB MO OpOUTaIsIM B aroMax 3J€MEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAST KOH(PUTYpAIUs aTOMOB

1.2 [Tepnonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX 1eMeHToB J[.M.
MenneneeBa. CBs3p nepuoanueckoro 3akoHa M Ileproauueckoil cucTemsl
xuMuyecknx anemeHToB [[.M. MenneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOECHUS
aroMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOICTB XHWMUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CJIOXHBIX BEUIECTB IO TPYyNIaM M HEPHOAAM.
3HayeHHE EPUOANUYECKOTO 3aKOHA B Pa3BUTHH HayKU

1.3 Crpoenue BemiecTBa. XHUMHYECKass CBS3b. BHIbI XUMHYECKOW  CBSI3U
(KOBaJ'IeHTHaﬂ HCMOJIApHAasA W IIOJApHas, HWOHHasd, MeTaJ’IJ’II/I‘-IeCKaSI). Hounrr:
KaTUOHBI U aHMOHBI. MexaHN3Mbl 00pa30BaHUs KOBAJIEHTHOW XUMUYECKOW CBSI3U
(oOMeHHBI ¥ TOHOPHO-AKIENTOPHBIN ). BogopomHas cBs3b

1.4 BanenTHOCTh. Dn€KTpOOTpULATENBHOCTD. CTENEHb OKUCIICHUS
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1.5

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
coCTaBa BellecTBa. THUMbl KPUCTANIMUYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBa
BEUIECTB OT THUIA KpHUCTAUIMYECKol pemieTku. lloHATHE O AMCIIEPCHBIX
cucteMax. VIcTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J10Jis BeIEeCTBa B
pacTBope

1.6

Krnaccudukanus Heoprannueckux coennHeHuil. HomeHkarypa HeopraHuuecKux
BELIECTB

1.7

Xumuueckas peakuus. Knaccudukarus XUMHYCCKUX peaxkuuit B
HEOPraHWYECKOW M OPraHWYECKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHHMS U NPEBPALLECHUS YJHEPTUHU IIPU XUMUUYECKUX PEAKIIUAX

1.8

CKOpOCTB pf€akuunu, €€ 3aBUCUMOCTD OT pa3JIMYHbIX (baKTOpOB

1.9

OOparumble peakuuu. XuMHUYeckoe paBHoBecHe. DaKTOphI, BIMSIOIUE HA
COCTOsIHME XuMH4ecKoro pasHoBecus. [Ipunnun Jle [larense

1.10

Onektponutuyeckas auccouuanus. CunabHble M cialbie anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIICCTB: KHCJas, HEWUTpajbHAas, NIeJIOYHas. Peakiuu
HMOHHOTO OOMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEIILHEIC pcakuuu

Heoprannueckas xumus

2.1

Hewmerannel. [lonoxkenne HemeTamoB B llepuonnyeckoil cucTeMe XMMHUYECKHX
anementoB J[.MI. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aroMoB. Dusznyeckue
CBOICTBa HEMETAJIJIOB. AJUIOTPOIUSI HEMETAIIOB (Ha MpUMeEpe KUCIOPOa, CEPHI,

docdopa u yrepona)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJlOreHOB, CEpbI, a30Ta,
dbochopa, ymiepoma W KpeMHHS) M HMX  COCIWHEHHA  (OKCHUIIOB,
KHCIIOPOJICOAEPKAIIUX ~ KHCIOT, BOAOPOAHBIX coenuHeHuil). [IpumeHeHwue
BaXHEHITNX HEMETAJIOB M MX COSIMHEHUH

23

Meramnsl. Ilonoxenune wmeramioB B Ilepuonudeckoil cUCTEME XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aroMoB MeTayioB. O0mmue ¢puszndeckue cBOMCTBa MeTauioB. CIijlaBbl METAJJIOB.
DNEeKTPOXUMHUYECKUH PsIJl HAIIPSKEHUN METaJUIOB

2.4

XUMUYEeCKHe CBOMCTBA BaKHEHIIMX META/NIOB (HATpUil, KaJud, KaJbIuil,
MarHuii, ajqlOMHUHUH, IUHK, XpOM, JKele30, MeAb) M UX coequHeHuil. Oouue
crocoObl oyyeHus: MeTayioB. [IpiMeHeHne MeTamioB B ObITY U TEXHUKE

2.5

I'emeTnueckas CBI3b HCOPTaHUYCCKUX BCHICCTB, NPHUHAMICKAIINX K Pa3JIMYHBIM
KJj1accaM

XUMUS U )KU3Hb

3.1

Ponpr xumum B oOecrneueHHU 3KOJIOFPI‘-ICCKOﬁ, BHCPFCTH‘{CCKOP'I n HHH.[GBOfI
6630HaCHOCTI/I, pa3sBUTHU MCOWIUHBI. Ilonstue o HAQYYHBIX MCTOJAaX ITO3HAHHA
BCIICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

[IpencraBienus 00 OOUIMX HAyYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOIYyYCHHS
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BOKHEHIIMX BeHIeCTB. YEmoBEK B MHUpE BEIIECTB U MATEpPUAJIOB: BaKHEHIINE
CTPOUTENbHBIE MaTepuajbl, KOHCTPYKLUHOHHBIE Marepuajbl, KpPacKH, CTEKIIO,
KepaMuKa, Marepuajbl JJIs JJICKTPOHUKH, HAaHOMATepHasbl, OpPraHUYeCKUEe |
MUHEpaJbHbIE yI0OpeHUS

3.3

XuMHusT H 3I0pOBbE UEJIOBEKA: MpaBWJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MMaCHOTO UCIIOIb30BaHUS MPEIapaToB OBITOBON XUMUHU
B IIOBCEHEBHOMN KU3HHU
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