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MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHus pa3padoTaHa
Ha ocHOBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-03 «0O6 obpazoBanuu
B Poccwmiickoit ®enepanum», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (emepaabHOM
oOpasoBarenbHON MporpaMMbl  cpeaHero oobmero obpaszoBanus (DPOIT COO),
npeacTaBieHHbIX B DefepaibHOM TOCYIapCTBEHHOM 00pa30oBaTEIbHOM CTaHIApTe
COO, c yuérom Konnenmuu mnpenogaBaHusi Y4eOHOTO mpeaMeTa «XUMUS»
B 00pa3oBarenbHbIX opranu3anusax Pocculickoii @eaepannu, peaqu3yOmnX OCHOBHbBIE
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX TMOJIOKeHUH «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccuiickoii @enepaunn Ha niepuon ao 2025 roma» (PacnopsbxeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXOJIOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONpPEAEICHUI0 00LIei
CTpaTeruu oOy4YeHMsI, BOCIIUTAHUS M Pa3BUTHUs OOyYaroIIMXCS CPEeICTBaMU yueOHOTro
npeamera «Xumus» ans 10-11  kmaccoB Ha 6a30BOM  YpOBHE  COCTaBUIIU
koHnentyanbHele mosiokeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJIEp)KaHus, pe3yJbTaTOB OO0yuyeHUss U TpeOOBaHUM K YpPOBHIO TOATOTOBKH
BBIITYCKHHUKOB.

B COOTBETCTBUMM C JAaHHBIMHU MOJOKEHUAMH MporpamMmMa no Xumuu (0a30BbId
YPOBEHB) Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHMUsL:

yCTaHaBJIMBaeT 00s3aTebHOE (MHBApUAHTHOE) TMPEAMETHOE  COJIEp)KaHue,
onpeaensieT KOJIMUYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTEPUCTUKU Ha Ka)XOM 3Tarie
U3Y4YEeHUs MpeaMeTa, MpeaycCMaTpuBaeT MPUHLHUIIBI CTPYKTYPUPOBAHUS COAEpPKaHUA U
pacrpeesieHus ero Mo Kjiaccam, OCHOBHBIM pa3zesiaM U TeMaM Kypca;



®denepanbHas padbouas nporpamma | Xumus. 10—11 kiraccel (0a30BbIil YPOBEHB)

naéT MPUMEpPHOE pacipesesieHne yuyeOHbIX YacoB IO TEeMaTHYECKUM pas3iesiam,
PEKOMEHIYET MPUMEPHYIO IOCIEI0BATEIbHOCTh H3YYEHUS OTHENbHBIX TEM Kypca
¢ yu€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JJOTUKU y4eOHOTO MpoIiecca,
BO3pacTHBIX ocoOeHHocTel oOydaroruxcst 10—11 kmaccos;

TaET METOAMYECKYI0 HHTEPIpPETALMIO LeJIed H3y4YeHHs] INpeIMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CUCTEME CpeaHero ooOmero  oOpa3oBaHus,
COZIEpKATENbHONW XapaKTEPUCTHKU IUIAHUPYEMBIX PE3YJIBTATOB OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPAMMBI  CpeAHETO 00mero oOpa3oBaHUs  (JTUYHOCTHBIX,
METaIlpPEMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  Yy4€OHO-IIO3HABATEIbHOU
JESITEIbHOCTH  OOYy4alollerocsi MO0 OCBOCHHUIO cojepkaHusi mnpeamera. [lo Bcem
Ha3BaHHBIM TNO3ULMSAM B MPOrpaMMe IO XHUMHH COONIOAEHA IPEEMCTBEHHOCTH
¢ (demepanpHOIl pabodeil mporpamMMoil OCHOBHOTO OOIIEero oOpa3oBaHUS IO XHUMHUU
(mmst 8—9 xmaccoB 0Opa3oBaTEIBHBIX OpTraHU3aIMi, 0a30BBIA YPOBEHB).

XuMuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIMYCKHUKAMH 00I1€00pa3oBaTENbHON
OpraHM3aliM, SBJISETCS HEOThEMJIEMOW 4YacThio UX 0Opa3oBaHHOCTU. OHO CIYKUT
3aBepLIAIONIMM JTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX LICHHOCTEHN, IPUCYLIUX LETOCTHON CUCTEME XUMUUECKOr0 00pa3oBaHus. ITu
LIEHHOCTU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
oOmIel KyJbTypbl 4YEJNOBEKa, a TaKKe 3KOJOTMYEeCKH OOOCHOBAaHHOTO OTHOILUEHUS
K CBOEMY 3J0pPOBbI0 U NIpUpOJHON cpene. Peanmusyercs xumuueckoe oOpa3oBaHUE
oOy4aroluxcsi Ha ypOBHE CpeAaHero oOuiero oOpa3oBaHUS CPEACTBAMH Y4YEOHOIO
npeaMera «XUMHs», COAEPKaHUE U TIOCTPOEHUE KOTOPOTO OINpPEAENICHbl B MPOrpaMMe
[0 XUMHUHU C Y4€TOM crienu(puKU HaAyKU XUMHUHU, €€ 3HaYEHUs B MO3HAHUHU MPHUPOJBI U
B MaTepuajJbHOM >KM3HM OOIllecTBa, a Takke ¢ Yy4€ToM OOmMX Lened u
NPUHIIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOLIEro
obpazoBanusi B Poccuiickoit ®enepanuu. Tak, Hampumep, Tpu GHOPMHPOBAHUU
colepxkaHusl mpeaMera «XUMHsS» YUYTEHbI CIEAYIOIIHME MOJOXKEeHHUS O crneuuduke u
3HAYEHUU HAYKU XUMUHU.

XuMHUsL KakK D3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOyl poJb
B COBPEMEHHOMW IIMBUJIM3ALIMH, B CO3/IaHUH HOBOU 0a3bl MaTepuanbHOU KylbTyphl. OHa
BHOCHT CBOM BKJIaJ B (pOPMHUPOBAHUE PAIMIOHATBHOIO HAYYHOT'O MBIIIJICHHS, B CO3/IaHUE
LEJIOCTHOTO MpPEACTAaBICHUS 00 OKPYKAIOIIEM MHUpE Kak O €JAUHCTBE NPUPOAbI U
YeJioBeKa, KOTopoe (opMmHpyeTcs B XMMUU Ha OCHOBE MOHUMAaHHUS BELIECTBEHHOI'O
COCTaBa OKPY’KaOIIEr0 MUPA, OCO3HAHMS B3AMMOCBSI3H MEXy CTPOCHHEM BELIECTB, UX
CBOMCTBaMH U BO3MOKHBIMU 00JIACTSIMU MIPUMEHEHUS.

TecHO B3auMOAEUCTBYS C JPYITMMH €CTECTBEHHBIMM HayKaMHW, XHMHs CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYyJBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOIO
TpyJa M OKU3HU Kaxzjoro wieHa oOumiectBa. CoBpeMeHHass XMMHS KaK Hayka
co3uaaTeNbHas, Kak HayKa BBICOKUX TEXHOJIOTUM HAMpaBJICHA HA PEIIEHUE TI100aTbHBIX
po0JieM yCTOMYHUBOTO PA3BUTHS YE€JIOBEUECTBA — CHIPEBOM, IHEPTETUUECKOH, MUIIIEBOM,
HKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbI 310POBbSL.
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B cooTtBeTcTBUM ¢ 00IIMMHU LENSIMH U IPUHLIUIIAMHU CPETHETO 00111ero 00pa3oBaHus
comepkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIii ypOBEHb H3YUCHHS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOYyUYaOIIUXCS,
HEOOXOJMMYI0O UM JJii BBIPAaOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEUTHOTO
BKJIIOYEHUS B JKU3Hb COIIMYMa, MPOJODKEHHS 00pa30BaHMs B Pa3IMYHBIX 00JIACTAX,
HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBIsIOMUMHU MTpeAMeTa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Oprannueckast
xumus» U «OO0IIast 1 HEOpPraHWYeCKasi XUMHUs», OCHOBHBIM KOMITIOHEHTOM COJACpKaHUs
KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOI HAyKH: CHUCTeMa 3HAHUM MO HEOPraHWYeCKOu
XUMUM (C BKIIOYEHHEM 3HaHUM M3 O0O0IIed XUMHUM) W OpPraHUYEeCKOM XUMUHU.
dopMupoBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU M3YYCHUHM MpeaMera oOecreuyrBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOPA3Msl BEIIECTB HA OCHOBE OOIIMX MOHSITHIA,
3aKOHOB M TEOPUI XHUMHH.

Crpykrypa coaepxaHust KypcoB — «Opranuueckass xumus» u «OOmas u
HEOopraHu4veckas XuMus» c(popMupoBaHa B IpOrpaMMe [0 XUMUU Ha OCHOBE CUCTEMHOTO
HoJX0Ja K M3YyYEHUI0O Y4YeOHOro Marepuaja u  OO0YCJIOBJI€EHA HCTOPUYECKH
000CHOBaHHBIM Pa3BUTUEM 3HAHUU Ha ONPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak,
B Kypc€ OpPraHMYECKOW XMMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM
TEOPHUH CTPOCHUS OPraHUYECKUX COCIUHEHUN, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
3JIEKTPOHHBIX MPEACTABICHUI O CTPOEHUH BellecTB. CBefeHUsl 00 U3ydyaeMbIX B Kypce
BEIECTBaX JAIOTCAd B Pa3BUTUU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJOTHYECKH
aKTHBHBIX COCIWHEHMM. B Kypce OpraHM4ecKOM XHMHUHU TIOJIy4alOT pa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs MEpBOHAYAIbHBIC
NOpPEJICTaBICHUS O XUMHUYECKOM CBS3M, KJIACCU(PUKAMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON peaKuu.

Ilon HOBBIM yrjaoM 3peHuss B mOpeameTe «Xumus» 0a30BOro ypoBHs
paccMaTpuBaeTcsi HM3YyYEHHbII Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
TEOPETUUYECKUN MaTepuasl U (PaKTOJIOTUYECKHUE CBEACHUS O BELIECTBAX U XUMUYECKON
peakuuu. Tak, B yaCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XuMus» 00y4darommmcst
NPENOCTABISAECTCS  BO3MOXKHOCTh OCO3HAaTh 3HAUYEHHE MEPHOJUYECKOTO 3aKOHa
C OOLIETEOPETUYECKUX M METOJOJOTUUYECKUX MO3ULUH, TIy0XKe MOHATh UCTOPUUECKOE
U3MEHEeHHe (YHKIMKA OTOTO 3akoHa — OT o00O0Omarome g0 OOBICHAIONEH M
MIPOTHO3UPYIOMIEH.

Ennnas cucremMa 3HaHWKM O BaXHEMIIUX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaxX M MPUMEHEHWH, a TaAKXKE O XUMHUYECKHUX PpEaAKIUAX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSAX NpPOTEeKaHus nononHsercsa B Kypcax 10 m 11 kmaccoB snemeHTamu
CoZiepKaHusl, UMEIOIUMHU KYJIbTYpPOJIOTMYECKUI U MPUKIIAHON XapakTep. JTU 3HAHHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3M XUMHUU C IPYTUMU HayKaMu, paCKpbIBAIOT €€
pOJb B TO3HABATEIbHOW M MPAKTUUYECKOW JESITEIbHOCTH YeJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX
NPWIOKEHUH XMMUH, TTOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO
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Y JIMYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICITHBATh
UH(OPMAIUIO U IPUMEHATH €€ JJIsl TIOTIOTHEHUS 3HAHUM, PEelIeHUs] UHTEIUICKTYaIbHBIX
U JKCIIEPUMEHTAIBHBIX HMCCIIEOBATENbCKUX 337ad. B menom copepkaHue ydeOHOTO
npeaMera « XUMUs» JTaHHOTO YPOBHS M3YYEHHUS OPHUEHTHPOBAHO Ha (POPMHUPOBAHUE
y 00y4aroluxcsi MUPOBO33PEHUECKOW OCHOBBI ISl MOHMMaHUS (HUIOCO(PCKUX HIEH,
TaKMX KaK: MaTepUajibHOE €IWHCTBO HEOPraHMYECKOTO M OpPraHuyeckoro Mupa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, MO3HABAEMOCTh
MPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEKAY HOBBIMU
dakTaMu M TEOPETUUYECKHUMH TMPEANOCHUTKAMU, OCO3HAHUE POJIM XUMHUU B PEUICHUH
HKOJIOTHYECKUX MpoOIieM, a Takke MpoOJeM COEpeKEeHUs dHEPreTUUECKUX PECYpCOB,
CBIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTeprasoB.

B mnane pemieHust 3aga4 BOCIUTAHUS, Pa3BUTHS U COLIMATU3AIUU O0YYaIOIIUXCSI
IPUHSTHIE IPOrPAMMOI IO XMMHH MOAXO0/bI K ONPEAECIICHUIO COAEPKaHUS U IOCTPOECHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMUPOBAHUE YHUBEPCAIBbHBIX Y4EOHBIX JCHCTBUH,
UMEIOLINX 0a30BO€ 3HAUEHUE JJISl PA3IUYHBIX BUAOB JESATEIBHOCTH: PEIICHUS TPOOIIEM,
MOUCKa, aHalin3a U 00paboTku uHGOPMAIIMU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITa
IIPaKTUYECKONM M HCCIEAOBATEIICKOW JEATEIBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO
B [I03HAHUU XUMUH.

B npakTtuke npenoaaBaHusl XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
TaK U Ha YPOBHE CpPEAHEro od1iero oOpa3zoBaHus, MPU ONpPENEICHUH COAEPKATEIbHON
XapaKTEePUCTHKU IeJIed M3y4eHHs TMpeAMEeTa HalpaBJI€HUEM NEpPBOCTEIIEHHOU
3HAYUMOCTH TPAJAUIIMOHHO NPU3HAETCS (HOPMUPOBAHNE OCHOB XMMUYECKON HAYKU Kak
00J1aCT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IESITEIbHOCTH YEJI0BEKa U KaK
OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHHUS TaKOU
NOJIXOJI K OIIPEAEIICHUIO LIeJIel N3YYEHUS IPEIMETA SIBJIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo IaHHOU TOYKE 3pEHHUSI TJIABHBIMU LEISIMU U3YyUYCHUS TTpEAMETa « XUMHUS»
Ha 0azoBoM ypoBHe (10-11 ki1.) ABIISAIOTCS:

dbopMupoOBaHHE CHCTEMbl XMMHUYECKUX 3HAHUM KaK Ba)KHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHUPa, B OCHOBE KOTOPOH JIeXkKaT KIIFOUEBbIE MOHSTHS,
byHIaMEHTaIbHBIE 3aKOHBI W TEOPUM XWMHUU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UICTOPUEHN UX PA3BUTHS U CTAHOBIICHUS,

dbopMHpoBaHWE W pa3BUTHE TMPEJCTABICHUNH O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB U XUMHUYECKUX peaKUuuid, HEOOXOAMMBIX Mg TPUOOpPETEHUS YMEHUU
OPHUEHTUPOBATHCS] B MUPE BEILIECTB U XUMHUECKHUX SBJICHUI, UMEIOIIUX MECTO B PUPOJIE,
B IIPAKTUYECKOU U NTIOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHMA M CIOCOOOB JEATEIBbHOCTH, CBSI3aHHBIX C HAOMIOJAECHUEM U
OOBSCHEHHEM XHWMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TMpaBWi OE30MacHOTO
oOpallleHHsI C BEeIeCTBaMHU.

Hapsiny ¢ »TuMm copgepskarenbHasi XapakTEpUCTHKA IeJied M 3ajay U3y4yeHus
npeaMeTa B IporpaMMe Mo XUMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
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C HOBBIMH TIPUOPUTETAMH B CHCTEME cpenHero ooOmiero odpasoBanus. CeronHs
B IIPENOJaBaHUM XUMUU B OOJBIICH CTENEHU OTHAETCA MPEANOYTEeHUE MPAKTHUECKOU
KOMIIOHEHTE COJIepKaHusi 00y4YeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBITyCKHHKA
oronieo0pa3oBaTeIbHON  OpPraHM3alyd, BIAJCIONIEr0 HE HAa0OpOM 3HAaHWW, a
(GYHKIHMOHATBHOM TpaMOTHOCTBIO, TO €CTh CHoco0aMM M YMEHUSMH aKTUBHOIO
MOJTyYeHUs] 3HAHUHM U MPUMEHEHUS! UX B PEATbHOM KU3HU ISl PEHICHHS MTPAKTHUYECKUX
3a/1ay.

B 37Ol CcBSI3M mpu U3yYEeHUU MNpeaMera «XHUMHs JOMUHHPYIOLIEE 3HAYCHUE
IpUOOPETAIOT TAKKUE LU U 33]1a4UM, KaK:

ajanrtanus OOYyYarolIMXCsS K YCIOBUSIM JTUHAMHYHO PAa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHNE WHTEIIEKTYalIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

(opMHpoBaHrE y 00YYaIOIIUXCS KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH),
UMEIOUINX YHHUBEPCAIBbHOE 3HAUYEHUE JJISl Pa3IMYHBIX BUJOB JEATEIBHOCTH: PEIICHUS
npoOieM, TMOUCKa, aHaiauza W o0paboTKu  MHPOpPMALMH,  HEOOXOAUMBIX
JUIS IPUOOPETEHUS OTIbITA JIEATEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B TO3HAHUU
XUMHH, a TakXKe A OICHKH C TO3MIMUKA SKOJIOTHYECKON O€30MacHOCTH XapakTepa
BJIMSTHUST BEIECTB M XMMHUYECKHX IMPOIIECCOB HAa OPTaHW3M YEJOBEKa U MPUPOIHYIO
cpeny,

pa3BUTHE T[IO3HABATENIBHBIX MHTEPECOB, WHTEIUICKTYaIbHBIX H TBOPUYECKUX
CIOCOOHOCTEN O00ydYaroImMXCcs: CIOCOOHOCTH CaMOCTOATENBbHO MPUOOpPETaTh HOBBIC
3HaHUSA N0 XMMHHU B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpeMeHHbIE HH(POPMAITMOHHBIC TEXHOJIOTMH JIJIsl TOMCKA U aHATM3a YYeOHOM U Hay4YHO-
HOMYJISIPHON MHPOPMALIM XUMUYECKOTO COJIEPKAHUS;

dopMupoBaHrHE W pa3BUTHE Y OOYYAIOIIMXCS ACCOIMATHBHOTO U JIOTUYECKOTO
MBIIIEHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTHU, NpPU IUIAHUPOBAHMM U MPOBEICHUH XUMHUYECKOIO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y 00yyaroumxcs yOoex1IEHHOCTH B TYMaHUCTUYECKON HAPaBICHHOCTH
XUMHH, ©€ BaXHOW POJM B PEHICHUH TJIO0ATbHBIX TMPOOIEM PpPallMOHAIBEHOTO
PUPOIOTIONB30BAHUS, TOMOJHEHUSI JHEPreTHYECKUX PECypCcoB M COXpaHCHHS
OPUPOJTHOTO PABHOBECHS, OCO3HAHHSA HEOOXOIUMOCTH OEpe’KHOr0  OTHOIIECHUS
K TPUPOJEC M CBOEMY 3I0pOBBIO, a TaKKe MPUOOPETCHHUs OMBITa HCIOJBb30BAHUS
NOJyYEHHBIX 3HAHUW Ui MPUHSATHS TPAMOTHBIX PEHICHUH B CHUTYyalUsX, CBS3aHHBIX
C XUMUYECKUMHU SIBJICHUSMHU.

[lerm w 3amaum  w3ydeHUs mpeaMmeTa «XUMHS» TMONYYWIA TOAPOOHYIO
METOJMYECKYI0 HHTepnperanuio B pasnene «[lmanupyemble pe3ynbTaTbl OCBOCHHS
IporpaMMbl TI0O XUMHUW», OJarogapss ueMy oOecredeHo 4ETKOE MPEICTaBICHHUE O TOM,
KaKhe 3HaHUS M YMEHHMS UMEIOT MpsIMO€ OTHOILIEHHE K pealn3allid KOHKPETHOM
LEJH.
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B yuebGHOM mutane cpeanero o0Oiero oopa3oBaHus HpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJIUT B COCTaB MPEAIMETHOM 00macT «ECTecTBeHHO-HAYYHBIC TIPEIMETHI.

OOr1iee YnCII0 4YacoB, PEKOMEHIIOBAHHBIX ISl M3ydeHHsT Xumuu — 68 dacos:
B 10 kimacce — 34 yaca (1 gac B Henemio), B 11 kimacce — 34 yaca (1 yac B HeZeio).
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COJEPXAHHUE OBYYEHMSI'

10 KJIIACC

TeopeTnyeckne 0CHOBHI OPraHUYE€CKOH XUMHUHU

[Ipenmer oprannyeckol XWMHHU: €€ BO3HMKHOBEHHME, pAa3BUTHE W 3HAYCHHE
B TIOJYYCHMHM HOBBIX BELIECTB W MAaTepUaIOB. TeopHus CTPOEHHUS OpraHMYecKuX
coenquHennit A.M. BbytnepoBa, €€ ocHoBHbIe TOJOXKeHUS. CTPyKTypHBIE (HOPMYIIBI
OpPraHUYeCKHUX BelecTB. I'omMonorus, u3oMepus. XUMHUYECKasi CBSI3b B OPraHMYECKUX
COCIMHEHUSX — OJJMHAPHBIC M KPATHBIE CBSI3H.

[IpencraBnenne o kKilaccupUKAMM OpraHMYEcKUx BemecTB. Homenkmatypa
OpPraHMYECKUX COEIMHEHUH (CHCTEMaTHYecKas) M TPUBUAJIbHbIC HA3BaHMs BaXKHEHIINX
HpecTaBUTENEN KIacCOB OPraHMYECKUX BEIIECTB.

IKCIEePUMEHTATbHbIE METO/IbI H3Yy4YeHHsI BeNIECTB M UX NMpeBpaeHuii

O3zHakomiieHre ¢ o0pa3liaMy OPraHMYECKHUX BEIIECTB M MaTepUalaMH Ha UX OCHOBE,
MOJICJTUPOBAHUE MOJIEKYJ OPraHMYeCKHUX BEIIECTB, HAONIOJEHHE U ONHCAHHE
JEMOHCTPAITMOHHBIX OTIBITOB 10 MPEBPAIICHIIO OPTAHUYECKUX BEIIECTB NP HarpeBaHUHU
(ruaBneHue, 0OyTJIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHAN PsAA. MeTaH 1 3TaH — NpOCTEUIINE
IpEICTaBUTENN aJKaHOB: (PU3MUECKUE U XUMUYECKHE CBOWCTBA (Peakuy 3aMEeLICHUS U
TOpPEHUs), HAXOXKIEHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHMW psA. OTWUIEH WU NPONUIECH —
NPOCTEUIINE TPEICTABUTENN ATKEHOB: (DU3MUYECKUE U XMMUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTallud, OKUCJIEHHS M IOJIMMEpPHU3alnN),
MOJIyYeHHE U PUMEHEHHUE.

Anxanuensl: Oyrtamuen-1,3 u wMetunOyrtaaueH-1,3: cTpoeHHe, Ba)KHEHIIIHNE
XUMUYECKHME CBOMCTBAa (peakuusi mnoiaumepusauuu). llonydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTHYECKUN psAl. AUETUIEH —
IPOCTEUIINHN MPEACTaBUTENb aJKUHOB: COCTAB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakUMM THUIPUPOBAHUS, TaAJOICHUPOBAHUS, TUIpATALUU, TOPEHUs),
MOJIyYeHHE U PUMEHEHHUE.

Apensl. ben3zon: cocras, ctpoeHue, Gu3NYECKUE U XUMHUUECKHUE CBOMCTBA (PeakIiu
TaJIOTEHUPOBAHKUS W HUTPOBAHMS), ITIOJyYEHHE W MpPUMEHEHHe. Tonyon: cocmas,
cmpoeHue, @uauueckue U XumMuyeckue CeouUcmea (peakyuu 2ano2eHUpoSanus u
HUMpOBanus), noxyyenue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHuYecKas CBS3b
MEXIY yrieBOAOPOIaMHU, MPUHAICKAIUMHU K Pa3JIMYHBIM Kjlaccam.

Kypcusom B TeKcTe BBIIENEHBI DJIEMEHTHI COAEpKAHUS Y4eOHOro Marepuaia, KOTOPhIE W3YJaroTCs
B 03HAKOMUTEJILHOM ILJIAHE U HE BKJIIOYAIOTCSA B COCTaB NIpeIMETHBIX pe3yiabTaToB ocBoeHuss ®OII COO
Ha 0a30BOM YpOBHE.
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[IpuponHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. HeTp 1 €€ npoucxoxnenue. CriocoObl nepepadboTky HeTU: EPErOHKa, KPEKUHT
(TepMUYECKH, KaTadUTHYeCKuil), muponu3. IIpoaykTel mepepaOoTku HEPTH, HUX
IPUMEHEHUE B MPOMBINIUIEHHOCTH W B ObITy. KaMeHHBI yroiib W MNPOAYKTHI €r0
nepepadoTKHU.

JKCHepUMEHTAJIbHbIE MeTObl H3yYeHHs BeleCTB M X NpeBpalleHui

O3zHakoMJIeHHE ¢ 00pa3liaMu IIacTMacC, KayuyKOB U pe3UHbI, KoJuteKIuu «HepTo»
U «YTollb», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U TaJOT€HOMPOU3BOIHBIX,
POBEJCHIE MPAKTHUYeCKOH padoThl: MOTyUYCHHE STUICHA U U3yYEHHUE €T0 CBOMCTB.

PacyérHbie 3agauu

Bbeluucienus no ypaBHEHHUIO XUMHUYECKOW peakluu (Macchl, 00bEMA, KOJUYECTBA
UCXOJHOTO BEILECTBA WM MPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX BELIECTB UM MPOJYKTOB PEAKIIUN).

Kucnaopoacoaepaxanue opranniyecKue coeJMHeHUs!

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOI: CTpOEHUE, (PU3nYecKue u
XMMHYECKUE CBOMICTBa (peakuuu C aKTUBHBIMM METalllaMH, TajJOre€HOBOJOPOJaMH,
ropeHue), MpuMeHeHrne. BoaopoaHbie CBS3M MEXAYy MOJIEKyJaMu cnupToB. JleiicTBue
METAHOJIA U 3TAHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaToMHble COUPTHI. DTUIICHIJIUKOJb U TJIMUEPUH: CTpOEHUE, (PU3HUUYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO LIEJIOYHBIMM METAJUIAMH, KadeCTBEHHAas
peakuus Ha MHOTOaTOMHbIe cnupThl). JleiicTBre Ha opraHu3M venoBeka. [Ipumenenue
IIALEPUHA U STUICHIJIMKOJISL.

deHo: CTpOCHUE MOJIEKYJIbI, (DU3NYSCKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denomna. Ilpumenenne penona.

Anbneruabl U kemonsl. DopManbpAeTu, alleTalbAECTHA: CTPOCHUE, (U3NYECKUEe U
XUMHUYECKHE CBOWCTBAa (pEakUUMu OKUCIEHHS] U BOCCTAHOBJICHHS, KayeCTBEHHbBIC
peaxuun), noJy4eHue u NpuMeHEHHUE.

Ayemon: cmpoeHue, uzuueckue u Xumuieckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHOGIEHUS), NOTYYeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE MpeebHble KapOOHOBBIE KHUCIOTHL. MypaBbHHas M yKCycCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUYECKHE U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOLIME IS Kilacca
KHUCJIOT, peakuus >STepuHuKanuu), MNoJdydeHue U mnpuMmeHeHue. CreapuHoBas U
OJICMHOBAs KUCJIOTHI KaK MPEJCTAaBUTENM BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak COJu
BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE ICHCTBHE.

Cnoxxable >pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIAPOIU3 CIOMKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorudeckas posb JKUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKALMS YIIIEBOJIOB (MOHO-, AU- W MOJUCAXapUIbI).
['mroko03a — mpocTelmii MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3ndecKkue
U XHUMHYECKue CcBoHcTBa (B3aummopeicTBue ¢ ruapokcuaoM wmenau(Il), oxucnenue
aMMMAYHBIM pacTBOpPOM okcuiaa cepedpa(l), BoccTaHoBIeHUE, OPOKEHUE TIIFOKO3BI),
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HaXOXKJEHUE B MPUPOJE, PUMEHEHHE, Onoaorndyeckas poiab. Potocunre3. Opykrosza
KaK U30Mep TITHOKO3BI.

Caxapoza — npedcmagumenb OUCAxapuoos, 2uOpoIu3, HaAxXoHCOeHue 8 npupooe u
npumMeHeHue.

Kpaxman u nemmnono3a kak mpupojHbie moiumepbl. CTpoeHHe Kpaxmana u
HEJUTION03bl. PU3NYECKUE U XUMUYECKHE CBOWCTBA Kpaxmaiia (TUIPOIn3, KaYeCTBEHHAs
peaKIus C UOJOM).

IKCIePUMEHTATbHbIE METOIbI U3yYeHHsI BellleCTB U UX MpeBpanieHni

[IpoBenenue, HaOMIOEHUE M OMHCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbBIE PEAKIIUU OJTHOATOMHBIX CIIUPTOB (OKUCIEHUE ITAHOJIA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C TUIPOKCHIIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) u
rugpokcugom  Menu(Ill), B3aummopeiicTBUEe Kpaxmaiga C  HOJAOM), MPOBEICHUE
MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Bbluucienus no ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WJIM NPOAYKTAa pEaKUUH IO H3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30Tcoaepkalue OprannyecKkne coeJMHeHus

Amunvl. Memunamun u auuIuH: cocmas, cmpoeuue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHUCIIOTBl KaK aM@OTepHble OpraHuyeckue coeAuHeHus. PU3ndyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNuIrHa). buonoruueckoe 3HayeHue
aMUHOKHCNOT. [lenTuasl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuyHas,
BTOpUYHAS U TPETHUYHAsl CTPYKTypa OeskoB. XMMHUECKHE CBOMCTBA OEJIKOB: TUIPOIIN3,
JIeHATypalns, KaueCTBEHHBIC PEaKIINU Ha OEJIKH.

JKCIEePUMEHTATbHBIC METOAbI H3Yy4YeHHs BeIIECTB M X NPeBpaleHHil
HaGntonenne 1 omnucaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypauus OeKoB
IIPU HArpE€BaHUHU, LIBETHBIEC PEAKIIUU OEIKOB.

BbicokoMoJieKyJISIpHBbIE COeTUHEHUS

OCHOBHBIC TOHSTHS XUMHUHM BBICOKOMOJICKYJISIDHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIMMEPHU3AIINU, CPEIHSS MOJICKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN — TOJMMEpHU3aIus 1
MTOJIMKOHIEHCAIIHSI.

IInacmmaccol  (noausmunex, NOAUNPONUNIEH, NOJUBUHUIXIOPUO, NOJUCTIUPOIL).
Hamypanvnoiti u cunmemuueckue xkayuyku (6ymaoueHosbwlil, XJ10pONPeHosblll U
uzonpeHoswlii). Bonokua: namypanvhble (XI0NOK, wepcmb, WENK), UCKYCCIMEEHHbIE
(ayemammnoe 8010KHO, BUCKO3a), CuHmMemuiecKkue (KanpoH u 1ascam).

11
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JKCIepPUMEHTATbHbIC METOAbI H3Yy4YeHHs BelIeCTB M X MPeBpalleH il
O3HakoMJIEHHE C 00pa3liaMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

Me:xnpeaMeTHble CBA3M

Peanm3amusi MEXNpPEAMETHBIX CBSI3ed MPU H3YYCHUH OPTaHUYECKOW XUMHU
B 10 kyacce oCymiecTBISI€TCA Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSTHH, SBISIFONIUXCS CHCTEMHBIMH [JISI OTISIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHalIU3, CUHTE3, KiacCU(UKAINS, IEPUOANIHOCTD, HAOIIOICHUE, N3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, SJIEKTPOH, MOJIEKYJia, SHEPTeTUUECKHMA
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHUE BEIIECTBa, (PU3MUYECKUE
BEJTUYMHBI U SIUHUIIBI UX H3MEPCHUSI.

buonorusa: knetka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboToCcHUHTE3, OMOJIOTUYECKH AKTUBHBIC BEIECTBA (OCJIKH, YTIIEBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpandbl, TOPHBIE IOPOJbI, IOJIC3HBIC HMCKOMAeMbIe, TOILIMBO,
PECYPCHI.

TexHosorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHNE
CpenCcTBa, JEKaPCTBEHHbIE U KOCMETHYECKHE MPEenapaThl, MaTepHabl U3 UCKYCCTBEHHBIX
Y CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUU

XVUMHUYECKUI 37eMeHT. ATOM. Sapo aroMa, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTHYecKue YypOBHH, IMOAYPOBHH. ATOMHBIC opOuTanmu, S-, P-, O- 3JIEMEHTHL
Oco0eHHOCTH pacipeieNIeHuUs SJICKTPOHOB MO0 OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YETBIPEX MEPUOIO0B. DIICKTPOHHAS KOHPUTYpAITUS AaTOMOB.

[Tepuonnyeckuii 3akoH u llepuoguueckass cucCTeMa XHWMHYECKUX DSJIEMEHTOB
J.UN. MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa W I[leproanyueckor CHCTEMBI
xumu4deckux 3yeMeHToB [[.M. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHMMHYECKHUX DJEMEHTOB U 00pa3yeMbIX HMU
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYyMIaM M NEpUOJaM. 3HAUYECHUE MEPUOIUYECKOTrO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemecTBa. XUMUYECKas CBA3b. BUIbl XuMUYeCKO# CBsI3U (KOBaJIEHTHAS
HEeMoJIIpHAsE W TOJsIpHAsi, HWOHHAS, MeTauindeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHON XMMHYECKOU CBsI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOpHBIN). BomopogHas
CBSI3b. BalIeHTHOCTB. DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCICHUSA. IOHBI: KaTHOHBI
Y AaHUOHBI.

12
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BemiectBa MOJEKYISIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA
coCTaBa BellecTBa. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BELIECTB
OT THIA KPUCTAIUIMYECKON PEIETKH.

ITonsTHE O MUCIIEPCHBIX cUCTEMaX. VICTUHHBIE M KOJUIOUIHBIE pacTBOPBL. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.

Krnaccudukanus Heoprannueckux coeAuHeHuil. HoMmeHkiaTypa HEOpraHWYEeCKuX
BEIIECTB. ['eHeTHyeckass CBSI3b HEOPraHWYECKUX BEUIECTB, IPUHAIIEKALINUX
K Pa3JIM4HBIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XUMHYECKUX PeakUuid B HEOPraHUYECKON
Y OpPraHUYECKOM XMUMHUHU. 3aKOH COXPAaHEHHsS MACChl BEUIECTB, 3aKOH COXPAHEHUS M
IIPEBPAILECHUS] SHEPTUU P XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pPa3NIU4YHBIX (akTopoB. OOpaTUMbIe
peakuyuu. XuMu4yeckoe paBHoBecre. DakTophl, BIUSIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onextponutuyeckass auccounanus. CunbHble U ciabble 31ekTpoiauThl. Cpena
BOJIHBIX paCTBOPOB BEILECTB: KUCIIas, HEUTpaJibHasl, eNouHas. [lonamue 0 6000poOHOM
noxasamene (pH) pacmeopa. Peakuun MOHHOTO oOMeHa. [ uopoaus HeopeaHuueckKux u
Op2aHUYecKUx eeuiecms.

OKHCIIUTENTPHO-BOCCTAHOBUTEINIbHBIE  peakuuu. [lowamue 006  snekmponuze
pacniasos u pacmeopos co.eu. llpumenenue snekmpoausa.

JKCIEPUMEHTATbHbIC METOAbI H3YYCHHS BELEeCTB M UX MPeBpPaLlleHUH

Hemonctpauua Ttabmun «llepuoanueckas cucTeMa XHMMHYECKUX — AJIIEMEHTOB
JN.U. MenneneeBa», uzydeHUe MoOACNCH KPHUCTAIMYECKUX PEHIETOK, HAOIIOACHHE
U OMNHMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3joXKeHUE NEepOoKCUia
BOJOPOJa B IPUCYTCTBUM KaTalau3aTropa, ONPEACIEHUE CpPeabl PAaCTBOPOB BEIIECTB
C IMOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOpa, PEaKIMM HOHHOIO OOMEHa), MpOBEICHUE
NpPaKTUYECKON paboThl «BiusgHue pa3auyHbX (DAKTOPOB HA CKOPOCTh XMMHYECKOM
peaxkuum».

PacuérHble 3agaun
Pacué€thl 110 ypaBHEHHSIM XMMHUYECKUX PEAKLUH, B TOM YHCJIE TEPMOXUMHUYECKHUE
pACYETHI, PACUYETHI C UCTIOJIL30BAHUEM MMOHATHS «MACCOBast JOJISI BEIIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Tlonoxenne HemeraimioB B llepuogmueckon cHUCTEME XMMHUYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3NYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETa/UIOB (Ha MpUMEpe KUciaopoja, cepwl, Gocdopa u
yriepoaa).

XUMHUYECKUE CBONCTBA BaXXHEHIINX HEMETaUIoB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yriaeposa U KpeMHHUSI) U UX COSTUHEHHUMN (OKCHAOB, KHUCIOPOJCOAEPKAIINX
KHCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpyuMeHeHne BaXXHENIINX HEMETAJIJIOB U UX COCAUHEHUM.

13
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Meramnel. Ilonoxenune wetawioB B llepuonnueckon cucCTEME XMMHUYECKHX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHMSI JIEKTPOHHBIX 000I0YEK aTOMOB
metaiioB. O6mme  ¢usnueckue cBoiicTBa MetauioB. CrutaBel  METaJJIOB.
DIEKTPOXUMHUYECKUI Psi/i HANPSYKEHNUI METAIIOB.

XUMUYECKUE CBOICTBA BAKHEUIIIUX METAILIOB (HATPUH, Kaldui, KaabllUid, MarHuu,
AIFOMMHUN, IUHK, XPOM, YKEJE30, ME/Ib) U UX COCTUHEHUI.

OO6mue crocoObl monyueHus: MeTamwioB. Memannypeus. Kopposzusa memannos.
Cnocobvl 3auumul om xopposuu. ITpuiMeHeHne METaJIJIOB B OBITY U TEXHHUKE.

JKCNepUMeHTAIbHbIE METOIbI H3Yy4YeHHs BelleCTB M UX MpeBpaleHuii

N3yuenue xoimekuuu «MeTallibl U CIUIaBb», 00pa3lioB HEMETAIUIOB, pEIICHHUE
OKCIIEPUMEHTAJIbHBIX 3a/ad, HaONIOJCHHE U ONHMCAHHWE JIEMOHCTPAIIMOHHBIX M
Ja00paATOPHBIX ONBITOB (B3aUMOJICUCTBUE THAPOKCHUIA ATTFOMUHUS C PACTBOPAMHU KUCIIOT
U 1IeJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIIOB).

PacuéTHble 3agaun

Pacuétel maccel BemiecTBa WM OOBEMA Ta3oB IO H3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MAcCe WIM 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, PACUETHI
Macchl (00BEMaA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CJIM OJHO U3 BEIIECTB
uMeeT PUMECH.

XuMus M ’KU3Hb

Ponp xumMum B o0ecne4eHHM SKOJOTMYECKOM, SHEPreTHYEeCKOW U IHILEBOU
0e30MacHOCTH, pa3BUTUU MeIUUMHBI. [[oHATHE O HAYYHBIX METOAAaX MO3HAHUS BEILIECTB
Y XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOIMMX HAYYHBIX MPUHIIMIAX MPOMBIIIICHHOTO TMOJYyYEeHUS
BAXKHEUIIINX BEUIECTB.

YenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEUIIIME CTPOUTEIBHBIE MATEPUATIBI,
KOHCTPYKLIMOHHBIE  Marepuainbl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
JUTS JIEKTPOHUKU, HAaHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIbHbIE YAOOPEHHUS.

XAMHUS M 370POBbBE YEJNOBEKA: IMPABWIA HCIOJIB30BAaHUSA JIEKAPCTBEHHBIX
npenaparoB, IMpaBuia O€30MacHOTO0 HMCIHOJIb30BaHUS MPENapaTtoB OBITOBOW XWUMUU
B IIOBCEIHEBHOU JKU3HM.

MesxknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeIMEeTHBIX CBSA3€H MPH U3YYEHUH OOIeHd W HEeOpPraHUYeCKOM
xuMuu B 11 Kjacce OCyIIeCTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX TIOHSATHUWA, TaK W TIIOHSITUW, SBISIOMIMXCS CHCTEMHBIMU IS OTAEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHSI,
aHanMM3, CHUHTE3, KiaccuduKaius, TEPUOJUIHOCTh, HAOMIOACHUE, DSKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuKa: MaTepus, SHEPTUsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOTI,
PaOAaKTUBHOCTh, MOJIEKYJIA, YHEPTETUYECKU YPOBEHb, BEIIECTBO, TEIO, 00BEM,
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arperaTHoe COCTOSTHHE BEUIECTBa, (PM3MYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHUs,
CKOpPOCTb.

buonorus: kinerka, opranusm, 3KocucTemMa, onochepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpPHbIE NOPOJbI, IMOJE3HbIE MCKOINAEeMbl€, TOIUIMBO,
PECYpPCBIL.

TexHonorusa: XuMHYecKass MPOMBIIIEHHOCTb, METALUTyprusi, MPOU3BOACTBO
CTPOUTENIbHBIX ~ MAaT€pUAJIOB,  CEIbCKOXO3AWCTBEHHOE  MPOM3BOACTBO, IHUIIEBAs
IPOMBIIIEHHOCTD, dapmarieBTHUECKas MPOMBIIUIEHHOCTb, IPOU3BOICTBO
KOCMETHUUYECKUX  NpernaparoB, IPOU3BOACTBO  KOHCTPYKLHMOHHBIX  MAaTE€pHAJIOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaet TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS 00yUYarOIIUMHUCS
mporpaMMm CpeaHero oOmero o0pa3oBaHUs (JUYHOCTHBIM, METANPEIMETHBIM H
npeaMeTHbIM). HaydyHo-MeToanueckoil OCHOBOM [JIsi pa3pabOTKU  IJIAaHUPYEMBIX
pe3yabTaTOB OCBOCHHUS MPOTPaMM CPEIHEro OOIIero oOpa3oBaHUs SBISETCS CUCTEMHO-
NEATEeIIbHOCTHBIN MOXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-IIEATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJIhTATOB OCBOCHHMS MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO OOIIEro
00pa3oBaHMs BBIIEIEHBI CIETYIOIINE COCTABIISAIONINE:

OCO3HAaHHE OOYYalOUUMHCS POCCUUCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOONPEIEICHUIO;

HaJIM4Ue MOTUBAIIMU K 00YUYEHUIO;

LEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUUW JUYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPATUIIMKA 0a30BOM HAYKU XHMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOy4alolIUXCsl PYKOBOJACTBOBAaTbCS B CBOEH
JEATENbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, PUCYIIUMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30oBaHus;

HaJU4KMe TPABOCO3HAHUS SKOJOTMYECKON KYJIbTYpPbl U CHOCOOHOCTH CTaBUTH LIEJIN
U CTPOUTH KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE PEe3yIbTaThl OCBOCHUS NIPEAMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCIUTATEIBHOM JESATEIHPHOCTH B COOTBETCTBHUHM C TYMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U U€aJIaMU POCCHICKOTO
rpakIaHCKOTr0 00II€CTBA, MPUHITHIMU B OOIIIECTBE HOpMaMH M MPABUJIAMU TTOBEICHMUS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM  CaMOTIO3HAHUS, CAMOPAa3BUTHS M HPABCTBEHHOTO
CTaHOBJICHHSI JINYHOCTH O0YUYarOIIUXCS.

JIugyHOCTHB