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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUU Ha YpOBHE CpEAHEro oO0mero oopa3zoBaHuUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHON  00pa30BaTENBHONW TPOTPAMMBI CPETHErO OOIIero 00pa3oBaHUS
(®OIT COO), npencraieHHbix B  DenepanbHOM  TrOCyAapCTBEHHOM
obpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuu mnpenojgjaBaHus
y4eOHOro mpeaMmeTra «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepanvy, pealM3yIOIMIUX OCHOBHBbIE OOpa3oBaTeNbHbIE MPOTPAMMBI, U
OCHOBHBIX TIOJIOKEHUN «CTpaTernu pa3BUTHS BOCHUTaHUS B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4deHus, BOCOIUTAHUS U Pa3BUTUSL OOYYAIOIIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHuentyanbHble mosioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIep)KaHus, pe3yJbTaToB OOydYeHHS U TpeOOBaHUM K YpPOBHIO MOJATOTOBKU
BBIITYCKHHKOB.

XHWMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o011e00pa3oBaTeIbHON OpraHU3allud, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpLIAIOIIMM JTAallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX ILIEHHOCTEW, MPUCYIIMX
[IEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU KacaloTCs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJOBEeKa, a TaKKe SKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pOBbI0 M TpUPOAHOW cpene. Peamusyercs xumuueckoe oOpa3oBaHUE
00yJaroIMXCcsl Ha YPOBHE CPEIHETO OO0IIEero oOpa3oBaHUs CPECTBAMU YYEOHOTO
npeaMeTa «XHUMHSD», COJIEpPKAHUE M TMOCTPOCHHE KOTOPOTO OIPEAENIEHbl B
nporpaMMe Mo XUMHUHM C Y4€TOM CHeIM(PHUKHA HAyKH XUMHUHM, €€ 3HAueHUs B
NO3HAHWUU TPUPOJLI U B MaTepUaNbHOW KMU3HM OOLIECTBA, a TakXKe C y4ETOM
oOluX 1eneid W MPUHILMIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deaeparumn.

XuMHsl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyrlo pojb B
COBPEMEHHOM IUBUIM3AIMHU, B CO3AaHUMA HOBOM 0a3bl MaTepUaIbHON KYJIBTYpHI.
Ona BHOCUT CBOM BKJIaJ B (DOPMHUPOBAHHE PALlMOHATBHOIO HAYYHOTO MBIIIICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJICTABICHU 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJOBEKa, KOTOpoe (GOpMHUpPYETCSs B XMMHUKM Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOIIEr0 MHpA, OCO3HAHMUS B3aHUMOCBSI3U MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMU TPUMEHEHUSI.



TecHO B3aUMOJAEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKAMU, XUMUS CTaJa
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0oro wieHa oOmectBa. CoBpeMeHHass XMMHUA Kak Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBjieHA Ha pELICHUE
r100anbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHSL YEJIOBEYECTBA — CBHIPHEBOM,
DHEPTETUYECKOM, TUIICBOM, IKOJOTUIECKON OE30IaCHOCTH U OXPaHBI 37J0POBBAI.

B coorBercTBUM ¢ OOMMMM TEISIMH W TMPUHLIUIAMH CPEIHEr0 OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 xkmaccel, 0a30BbIi YPOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJarommxcsi, HEOOXOJIMMYI0O MM Ui  BbIpaOOTKM  MHMPOBO33PEHUECKHX
OPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA, MPOJOJLKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTtaBasiomumMu npeaMeTa « XuMUsh IBISIIOTCS 0a30BbIe KYpChl —
«Oprannyeckas xumus» u «OOmas v HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUU MO0 HEOPTraHWYECKOW XMMUHM (C BKIIFOUECHUEM 3HAHUM U3 OOIIEH XUMUU) U
opraHnyeckoil xumuu. GopMUPOBaHUE JAHHOM CHUCTEMbI 3HAHUN NPU U3YUYEHUU
npeaMera O00eCreyrMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUN XUMHH.

Crpyktypa conepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuveckas XuMus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3YYEHHI0 Yy4eOHOro wmarepuaiga M oOOyCJOBJI€HA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  OMNpeAeTIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BELIECTBA
paccMaTpUBaAlOTCAd HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUUYECKHMX M  3JIECKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. (CBelneHHs 00 U3y4yaeMbIX B Kypce
BEIECTBAX JAOTCS B PA3BUTHH — OT YTIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHMU. B Kypce OpraHM4eckol XWMHHM MOJY4YarOT pPa3BUTHUE
c(hOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30oBaHUs MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIINU.

[Tonq HOBBIM yriiOM 3peHUss B mnpeameTe «XuMuUs» 0a30BOTO YpPOBHSA
paccMaTpUBaeTCs W3YyYCHHBIH Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
TEOpPETUYECKUM MaTepuan U (AKTOJOTHYECKUE CBEICHHMS O BEIIeCTBaX U
XUMUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» O00ydaroumMcsi TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
MEPUOIMYECKOT0 3aKOHA C OOIIETEOPETUICCKUX H METOOJIOTUYECKIX TTO3UIINMN,



IIyO)Ke TOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIMH 3TOro 3aKkoHa — OT
000011210111 H 10 0OBSICHSIONICH U POTHO3UPYIOIICH.

Ennnas cucrema 3HaHWK O BaXKHEWIIMX BENIECTBAX, MX COCTABE, CTPOCHUHU,
CBOWCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi naomnosHsercs B kKypcax 10 m 11 kiaccos
AJIEeMEHTaMHU COJIEP)KaHMsI, HUMEIONIMMHU KYJbTYPOJOTUYECKUM H TMPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3U XHUMHH C
JIPYTUMHU HayKaMH, PacKphIBAIOT €€ poJib B IO3HABATEIILHOW W MPAKTHYCCKOU
JESATETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAKCHHS K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
mpo0jemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIHBATh WH(OOPMAIUIO U
MPUMEHATh €€ IS TIONOJIHCHHWS 3HAHWH, PEIMICHUS WHTEUICKTYalbHBIX U
AKCIIEPUMEHTAILHBIX MCCISAOBATEIbCKUX 3a1a4. B memom comepikanne ya4eOHOTO
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS  W3YYEHHS OPHUEHTHPOBAHO  Ha
dbopMupoBaHre y OOyYaIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dunocohckux WaeH, TaKuX KaK: MaTepUaTbHOE CIMHCTBO HEOPTAaHHMYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh TMPUPOJHBIX SBJICHUM MYyTEM OKCIEPUMEHTAa U
pEelIeHUs] TMPOTHBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHUECKUX MpodiIem, a
TaKKe MPOoOJIeM COEpEKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhsI, CO3IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemenus 3amad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3AINHU
oOydJaronmxcsi TPUHATBIE TPOrPaMMON IO XUMHUHU TOJXOJbl K OIpPEACIICHUIO
comepKaHUsT W TIOCTPOCHUS TIpeAMETa TMPeAyCMaTpuBarOT (GopMUpOBaHUE
YHUBEpPCAIbHBIX YYE€OHBIX JEUCTBUH, HUMEKOIIHUX 0a30BO€ 3HAYCHHE IS
pPa3IMYHBIX BHJIOB JICSITCIIBHOCTH: pEIICHUS TMpoOJieM, IOMCKa, aHaiu3a |
00paboTku uHbOpMAIKN, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIICIOBATENHCKON JEATEIPHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHuWs XUMUW Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CPEAHETO 0011Iero o0pa3oBaHus, MPU OMPEACIICHUN
coJlepKaTeIbHOW XapaKTEPUCTUKHU TIIeJIe H3Y4YeHHUs TMpeaMeTa HampaBlIeHUEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKOM
JESTETPHOCTH YE€IOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MUPOBOU KyJIbTyphl. C
METOANYECKOW TOYKM 3PEHHsI TaKOM IOAXOJ K OIPENEICHUIO LENEH W3Y4YCHHs
MIpeAMETA SIBJISIETCS BIIOJTHE OMPaBIaHHBIM.



CornacHo JaHHOM TOYKE 3pEHMSI IIaBHBIMU LIEJIIMU U3YUYEHUS MPEAMETA
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMHpOBaHME CHCTEMBl XMMHMYECKHX 3HAaHUM KaK  BaKHEHIen
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIYEBbIE MOHATUSA, (YyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUH XUMMH,
OCBOCHHUE SI3bIKa HAYKH, YCBOGHHE M IMOHHUMAaHHE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C MCTOpHUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUSA
BEUIECTB M XUMHUYECKHX peakUuid, HEOOXOMUMBIX [JIsI TPUOOpEeTEHUS
YMEHUH OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIINUX MECTO B IPUPOJIE, B TPAKTUYECKON U NIOBCEAHEBHOM )KU3HU;

e pa3BUTHE YMEHHUU U CIOCOOOB AESITENBbHOCTH, CBA3aHHBIX C HAOIIOEHUEM U
OOBSCHEHHEM XHMHYECKOTO HSKCHEPUMEHTA, COOJIOJEHUEM IpPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ aTuMm, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1a4 U3yYeHUs
MpeAMETa B MporpamMMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero odopaszopanus. CeronHs B
OpernojaBaHUM  XUMUM B Oojbllleld  CTeNeHH OTAAETCA  MpeArouYTeHue
INPAKTUYECKONM KOMIIOHEHTE COJIep>KaHusl OOydeHUs, OpHUEHTUPOBAHHOM Ha
HNOJATOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliy, BIIAJCIOLIET0 He
HabOpoM 3HaHWW, a (YHKUMOHAIBHOM TIPaMOTHOCTBIO, TO €CTh Crnoco0aMH u
YMEHUSAMH aKTUBHOTO TMOJIyYEHUS] 3HAHUW M NPUMEHEHUS MX B pealbHOU >KU3HU
JUISL pELIEHUS TPAKTUYECKUX 3a/1ay.

B cCBf3M ¢ 3TUM TpU U3Y4YEHUH NpeaMeTra «XHMHS» JIOMUHHUpPYIOLIEee
3Ha4YEHHE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, KaK:

aganTanus 0O0y4arolUXCcsl K YCIOBHUSIM JWHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
GbopMHpOBaHHWE  WHTEJUIEKTYyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsiX, CBS3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dbopMupoBaHue y OOYyYalOIIMXCS  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMITETEHIIMI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UJIS PaA3JIMYHBIX BHUJIOB
NEeSATEIBbHOCTU: PEIIeHUs MpoOJieM, MOUCcKa, aHaau3a U 00paboTKu MHGOpMaIIH,
HEOOXOMUMBIX Ui NPUOOPETEHHsI OMbITa ACSITENbHOCTH, KOTOpas 3aHUMAeT
Ba&)XHOE MECTO B I[IO3HAHMM XHMHHM, a TaKXe i1 OLEHKUM C IO3ULHN
HKOJIOTMUECKON 0€30IIaCHOCTH XapakTepa BIMSHHUA BEUIECTB U XHMHUYECKUX
IPOLIECCOB HA OPTaHU3M Y€JIOBEKA U IPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, WHTEUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YJarOIIMXCS: CIOCOOHOCTH CaMOCTOSATEILHO ITPHOOPETaTh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KU3HCHHBIMHU MTOTPEOHOCTSIMH, UCIIOIh30BaTh
COBpPEMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJIOTHH IS TIOMCKA W aHaHu3a y4eOHOH U
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMUIECKOTO COJICPKAHUS;

(dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, Ha0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOECHHO
HEOOXOJMMBI, B YaCTHOCTH, NMPU IUIAHUPOBAHWHM W IPOBEICHUH XHUMHUYCCKOTO
AKCIIEPUMCHTA;

BOCIIUTAaHWE Yy oOOydJaromuxcsi YOSKIEHHOCTH B TyMaHHUCTUYECKON
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEHICHUH TJIOOANBHBIX MPOOIEeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHUS, TIOTIOJHEHUS YHEPTETHUECKUX PECYypCOB U
COXpaHEHUs MPUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOAMMOCTU OEPEKHOTO
OTHOUIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHUS OIbITa
WCITOJIB30BAHUS TIOMYYCHHBIX 3HAHWA MJII TPHHITHS TPAMOTHBIX DPEIICHHHA B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yuebHOM mmane cpemHero oOImmero oOpa3oBaHHS TPEIMET «XUMHUSDY
0a30BOTO YPOBHS BXOJHT B COCTaB MpeAMETHON obyacTu «EcTecTBeHHO-HAYUYHBIC
MIPEAMETBD.

OO611ee Yncio 9acoB, OTBEEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henelnmo), B 11 kimacce — 34 gaca (1 gac B Heeo).



COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPT'AHNYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpeameT oprannyeckoll XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEHIECTB M MaTepHAIOB. Teopusi CTPOECHHS OpPraHMYECKUX
coequHeHnt A. M. ByTiepoBa, e€ oCHOBHBIE 110JI0KEeHU. CTpYKTYpHBbIE (hOPMYIIbI
OpraHMYeCcKUX BeulecTB. l'omoisiorusi, wu3oMmepus. XHMHUYECKas CBsA3b B
OpraHUYEeCKUX COCUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBienre o Ki1acCU(pUKALMKU OpraHnyecKkux BeniecTB. HomeHknaTypa
OpraHUYEeCKUX COCIUHEHUU (CUCTEMaTUYecKas) W TPUBUAIbHBIE HA3BAHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYeCKHX BELIECTB M MaTepuajaMud Ha HuX
OCHOBE, MOJICJTUPOBAHME MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONKCaHUE JEMOHCTPALUOHHBIX OIBITOB IO MPEBPAIEHUI0 OPIrAHUYECKUX BELIECTB
[pU HarpeBaHuu (1iaBjieHue, oOyTrJIuBaHUE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMHA psAA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN alKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUus] W TOpEHHUA), HAXOXKICHHE B NPHUPOAE, NOJIYYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN Psil. DTUIEH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MUYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJON€HUPOBAHMS, THApPATAlMU, OKUCIEHUS U
MOJIMMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u metmnOytagueHn-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKHE CBOWCTBA (peakuus noiaumepusaunuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOCHHUSI, TOMOJIOTUYECKUN psifl. ALIETHIICH
— TpPOCTEHIIMH TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA (PEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), NOJy4YeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocra, crpoeHue, U3NYECKME M XUMHUYECKHE CBOICTBa
(peakuuu rajaoreHupOBaHMS U HUTPOBAHUA), NMOJYyYEHUE U NpUMEHEHUE. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XumMuueckue  ceolcmea  (peaxyuu
2a102eHUPOBANUSL U HUMPOBAHUSL), NOyYeHue U npumernenue. TOKCUUYHOCTD



apeHoB. ['eHeTMYeckass CBS3b MEXAY YIJIEBOJOPOAAMH, IPUHAIEKAIMMUA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTrIEBOAOPOIOB. [IpHpoaHBIi Ta3 W IOIMyTHBIE
HeTsaHbie Ta3pl. HegTh m e€ mpoucxoxaenue. CrocoOsl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaquTH4ecKuil), mnuposus. [IpoaykTs
nepepaboTKku He(TH, UX IPUMEHEHHUE B NPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHMS BEIIECTB M WX IPEBpaALICHUI:
O3HaKOMJIEHUE ¢ 00Opa3laMH IJIACTMACC, KayYyKOB M PE3HHbI, KOJUIEKIIUU
«Heptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOIOB U
raJIor€HONPOU3BOIHBIX, [TPOBEICHUE_IPAKTUUECKON pabOThl: MOITyYEHHUE STUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

PacuérHeie 3anaun.

Bbluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakuuud (maccbl, oOBbEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM MPOAYKTA PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

IIpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TAaHOJ: CTPOCHUE,

dusznueckue U XUMHYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoJaopoaHble CBS3H MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIA M ATAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaToMHbl€  COMPTHL. DTWICHIJUKOIb W  TIHIEPHUH: CTPOCHHE,
¢usznyeckue W XHMMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO MIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAs Peaklys Ha MHOIrOaTOMHbIe cnupThl). JleiicTBue Ha
opranusM yenoBeka. [[pumenenne rmmuepruHa v STUIIEHTIUKOJIS.

deHoJI: CTPOCHHE MOJIEKYIIbI, (PU3UUECKUE M XUMUUECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anbaeruapl U Kemowuwvl. Dopmanblerull, aleTaIbIACTU CTPOCHHUE,
du3nueckne M XMMHUYECKHE CBONCTBA (PEaKIMHM OKWCJICHUS W BOCCTAaHOBJICHWSI,
KaueCTBEHHbIC PEAKIINH), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeeibHbIe KapOOHOBBIC KHCIOTh. MypaBbuHAs U
YKCyCHasl KHCJIOTBI: CTpOoeHHe, (pu3nuecknue W XMMHUYECKHUe CBOMCTBa (CBOICTBa,
oOmue 11 Kiacca KUCIOT, peakius dTepudUuKaIum), mojayueHue U MpUMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTaBUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JEHCTBUE.

Cnoxnple 2¢GuUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xxupos. [Ipumenenune xupoB. buonornyeckas
POJIb )KUPOB.



VYrineBompl:  coctaB, KiaccuuKamus — yriaeBoAoB  (MOHO-, JAH- W
noJyiucaxapuibl). ['Ioko3a — nmpocTelmmii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMHUYECKHE CBOMCTBa (B3aUMOJCICTBUE C
ruapokcugom meau(ll), okucieHue amMmmMuayHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXXEHHE TJIOKO3bI), HaXOXKICHHE B MPUPOJE, MPUMEHEHUE,
ouonoruueckas poib. dotocunTtes. PpyKTo3a Kak H30MEp TIIOKO3HI.

Kpaxman u nemnonosa kak npupojanbie noaumepsl. CTpoeHne Kpaxmania u
nemtono3sl.  dusnmdeckne M XMMHUYECKME CBOWCTBA Kpaxmana (THIpoJu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB W HUX MpEeBpaIleHUil:
MIPOBE/ICHHE, HAONIOACHUE M OMMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAaY€CTBEHHBIE PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcunoM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJICHCTBHE TJUIIEPUHA C
runpokcunom meau(ll)), anpaernoB (OKuCIeHHEe aMMHAUYHbIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOIOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM MPOAYKTA PEAKLMHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkanme OpraHM4eckKue COeIMHEeHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coeauHenus. duznueckue
M XUMHUYECKHE CBOMCTBAa aMMHOKUCIOT (Ha mpuMepe IiMLMHA). buosnornueckoe
3Ha4YE€HHE aMHUHOKUCIIOT. [lenTuapl.

benku Kak mOpUpOIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. IlepBuuHas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OeiaKkoB. XHUMHYECKHE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE peakluu Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHS BEIIECTB W HX IPEBpALICHUM:
HaAOJIIO/ICHUE W OMKMCAHKWE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIC PEaKLUU OEJIKOB.

BroicokoMouieKkyJsIpHBIE COeITMHEHUSI

OCHOBHbIE MOHATHSI XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNH, CPEAHSS MOJIEKYIISIpHAS
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUN —
NOJIMMEPHU3ALIMS U TOTUKOHACHCAIHS.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX IMPEBpalllCHHIA:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBSI3H.



Peann3zanust MeXnpeaMETHBIX CBSA3EH IPU U3YUYEHUH OPTAHUYECKON XUMUU B
10 kimacce OCYLIECTBISIETCS Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSTHM, TAK W TOHSTHN, SBISIIOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHA: SBJICHUE, HAYYHBIN (pakT, runoresa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kilaccu(ukaius, nepuoudHOCTb, HaOII0ICHUE,
MU3MEpPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@usuka: Mmarepus, DJHEpPIrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
DHEPTETUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (DU3NICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboTocHuHTE3, OMOJOTUYECKH AaKTUBHBbIC BelecTBa (OETKU, YIJIEBOIBI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHOnorus: NHUILEBBIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IUTAHU,
MOIOIIME CPEIICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE IIPEIApaThl, MAaTEPUAIIbl U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMUM

XUMUYECKHM dJeMEHT. AToM. Sapo aroMa, H30TONBI. OJIEKTPOHHAsS
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeAesieHUus AJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[Tepnonnueckuit 3axkoH u Ilepronnyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U Ilepuoamueckoil cucTembl
xuMudeckux aneMeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOUW TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOXKHBIX BEIIECTB MO TIPYNNaM M TEPHOJaM.
3HaYEHHE MTEPUOINYECKOI0 3aKOHA B PA3BUTHUN HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBs3b. BUIbI XMMHUUYECKOW CBSI3HU
(KoBaJieHTHasi HEMOJIsIpHAsh W TOJsipHasi, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XHMMHUYECKOW CBA3M (OOMEHHBII U JOHOPHO-
aKkLenTopHslil). BomoponHas cBA3b. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHHs. IOHbI: KATHOHBI U AaHUOHBI.
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BemectBa  MOJIEKYJSIPHOTO ¥ HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. [HIbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TondaTHEe 0 qUCHIEpCHBIX cucTeMax. ICTHHHBIE U KOJUIOMHBIE PACTBOPBI.
MaccoBas 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECITMHEHUM. Homenknatypa
HEOPraHMYECKUX BEIIECTB. [e€HeTMYEeCKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
MPUHAIIEKAIUX K PA3JTUYHBIM KJIACCaM.

Xumuueckass  peakiusa. Krnaccudukanuss  XMMHYECKUX — peakiuid B
HEOPraHMYECKOW M OPraHUYeCKOM XHMMHH. 3aKOH COXPaHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT pa3nudHbIX (hakTopoB. OOpaTHUMBbIC
peakunu. XuUMHYECKOe paBHOBecue. DakTOppl, BIMAIOIIME HA COCTOSHUE
xuMu4eckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTpoiuThueckas auccounanus. CuibHbIC U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINM.

DKCNEPUMEHTAIbHBIE METOJbl M3YyUYEHUS BEIIECTB M HX MPEBPAIICHUN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XxuMuueckux sneMeHToB [, .
MenneneeBay, U3ydeHHE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK, HAOIIoJACHUE U
OTNHUCaHUEe JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iioKeHUEe MEPOKCUIa
BOJIOPOJia B MPUCYTCTBUM KaTAIM3AaTOPA, ONPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHUe pa3InuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakium».

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHUAM XUMHUYECKHX pEAKIHM, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCHOJIB30BAHUEM IOHATUS «MacCcOBas
JIOJIS1 BEIIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilomoxkenne HemerauioB B Ilepuomnueckont  cucreme
xuMuueckux snaeMeHToB J[. M. MennaeneeBa ' 0COOCHHOCTH CTPOCHHS aTOMOB.
®duznyeckrue CBOWCTBA HEMETA/UIOB. AJUIOTPOINUS HEMETALIOB (Ha MpuMepe
KHCJIOPOJa, cephbl, hocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BA)XHEUIIIMX HEMETAJIOB (TaJOreHOB, CEpPhl, a30Ta,
docdhopa, yrmepoga W KpeMHHS) W MX  COCOUHEHUNW  (OKCHIIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHU ).

IIprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.
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Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucremMe XUMHUYECKUX
anemeHToB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmme gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIMX METAUIOB (HATpUM, KaJluil, KaJbIIMii,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl MmonyyeHus MeTtaioB. [IpuMmeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl W3YyYEHHS BEIIECTB M WX MpEeBpallcHUM:
M3yYCHHE KOJUICKIUU «MeTallibl M CIUIaBbl», OOpa3l0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HAOII0JICHUE U OIHCAHUE JEMOHCTPALlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U IEJI0UeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuétsl mMaccel BelecTBa Wi 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B pPEaKIMH BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO
U3 BEILIECTB UMEECT IPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTHYECKOM, YHEPTreTUUECKON U TMHUILEeBOM
0€30IMacHOCTH, Pa3BUTUM MEIUIMHBL. [loHATHE O HAy4YHBIX METOAaxX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [TPOMBIILICHHOTO
MOJyYEHUs BaXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHUIINE CTPOUTEIBHBIE
MaTepuasnbl, KOHCTPYKLIIMOHHBIE MAaTepualbl, KpAaCKH, CTEKJIO, KEpaMHKa,
Marepuanbl s JIEKTPOHUKHA, HAHOMAaTEpUaJIbl, OPraHUYECKHUE U MHUHEPAJIbHbIC
yaoOpeHus.

XuMHsST U 3J0pOBBE YEIOBEKA: NPAaBWIA HKCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwiia OE30MAaCHOTO MCIOJIb30BaHUs MpenapaToB ObLITOBOM XUMHUU
B MIOBCEIHEBHOM KU3HU.

MexxnpeaMeTHbIE CBS3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpPU  H3yYeHMH  OOmmed U
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCylIeCTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHATUM, TaK W TIOHATUM, SBIISIOMIUXCS
CHUCTEMHBIMU JJIs1 OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01re ecTecTBEeHHO-HAYUYHbIE TMOHSATHS: HAy4YHbIM (PakT, TUmoTe3a, 3aKOoH,
TEOpHUsl, aHalu3, CHUHTE3, KIacCU(pUKaALMs, TEePUOJAUYHOCTh, HaOII0IEHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.

12



®dusnka: Marepus, SJHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, WOH,
M30TOII, PAJIIOAKTHBHOCTh, MOJICKYJIa, SHEPTETHYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperatHoe COCTOSHHE BelecTBa, (pU3MYECKUE BENWYMHBI U CAWHUIIBI X
MU3MEPEHHUsI, CKOPOCTb.

buonorusi:  kierka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

[eorpadus: MUHEpabl, TOPHBIC MOPOJIbI, TTOJE3HBIE UCKOMIAEMBIE, TOILIUBO,
pecypcHl.

TexHonOTHsI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIHs, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHaJOB, CEIbCKOXO3SIMICTBEHHOE IPOU3BOJICTBO, IHUIIIECBAs
IPOMBIIIICHHOCTh,  (hapMaleBTU4eCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AIIEKTPOHHAS IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yibTaTaM OCBOCHHS
OoOyJarommMMuCcss MPOTpaMM CpeIHEro oO0mero ooOpa3oBaHus (JUYHOCTHBIM,
METanpeaIMETHBIM H  TpeaMeTHbIM). HaydHo-MeTomudeckoil OCHOBOM uis
pa3pabOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMM CPEAHETO OOIIEro
oOpa30BaHUsl SIBISIETCS CUCTEMHO-AESITEILHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CHCTEMHO-IEATEIHOCTHBIM TMOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOUIUMUCS POCCHUMCKOW TIpa)XTaHCKOW HUACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIICHUIO;

HAJIMYMEe MOTUBAILMU K 00yUEHHIO;

LEJICHAIPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaAULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOyYarolIUMXCsi PYKOBOJCTBOBATHCSI B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMHU, MNPUCYLIUMHU LIETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYUE NMPaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LIEJIA U CTPOUTD KU3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHs» JOCTHUTaloTCi B
€IMHCTBE Y4YeOHON U BOCHUTATENBHOM JAESITEIbHOCTH B COOTBETCTBUH C
T'YMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HAealaMd POCCUKCKOr0 TIpaKJaHCKOro OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMUd U TpaBWIaMH  IOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  MpolieccaMm
CaMOIIO3HAHUS, CaMOpa3BUTUS W HPABCTBEHHOT'O CTAHOBJEHHUS JIMYHOCTHU
00yJaromMXxcs.

JIM4HOCTHBIE pe3yJibTaThl OCBOEHUSA TMpeaMera «XUMHUS»  OTpaXKaroT
c(OPMUPOBAHHOCTh OMbITA MO3HABATEILHOM U TPAKTUYECKOM AESTENbHOCTH
oOyJaromuxcs Mo peav3aluy MPUHITHIX B 00OIECTBE LIEHHOCTEH, B TOM YHCJE B
JacTH:

1) rpa:KaaHCKOro BOCIIMTAHUSA:

OCO3HaHUs 00yYarOIIMMHCA CBOUX KOHCTHUTYLMOHHBIX MPaB U 00sI3aHHOCTEH,
YBaXXCHMsI K 3aKOHY U IIPABOIOPSIKY;

NPEJICTaBICHUST O COIMAIbHBIX HOPMax M MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEITEIIBHOCTU MpU CO3AaHUU
y4€OHBIX MPOEKTOB, PELIEHUN Y4YEOHBIX M IO3HABATEIbHBIX 3a/1a4, BBITOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTHI IpYTUX IIPU aHAIN3€ Pa3InYHbIX BUJIOB YUEOHOH IEATEIbHOCTH;

2) MATPHOTHYECKOTO BOCTIMTAHMA '

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HAacCJIEIUI0
OTE€UYECTBEHHON XUMMUU;

YBaXEHUS K NpPOLECCY TBOPYECTBA B O0JIACTH TEOPUHM U MPAKTHYECKOrO
MIPUMEHEHUSI XMUMHH, OCO3HAHHUS TOTrO, YTO JIOCTHXKEHHS] HAYKH €CTh pPe3yJIbTar
JUIATENbHBIX ~ HAOMNIONEHUN, KPONOTIUBBIX OKCHEPHUMEHTAIbHBIX  IOHCKOB,
IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHajau3e MHPOpPMaLUU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHON OTE€YECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIE C XMMUUYECKUMU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3ULIUKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBHM 3THUX
MOCTYTIKOB;

4) ¢popMuUpOBaHNS KYJIbTYPHI 310POBbSI:

MOHUMAaHUsl LEHHOCTEH 310poBOro M 0Oe30MmacHoro ooOpas3a >KHU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMoicHus TpaBuil Oe30MacHOro oOpalleHHus C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MPaBWJI HMHAMBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€301acHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIINUX 3IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPpy10BOT0 BOCTIUTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTM B  yueOHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JIpYyrux BUOAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEUICHUM MPAKTUYECKUX 3adad
COLIMAJIbHON HAIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YyUCHUIO MPOodecCruil pa3IuvaHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBaXEHHUS K TPYLy, JIIOAAM TPyJa U pe3yiabTaram TPYIOBOW JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAIBHON TPACKTOPUU
oOpaszoBaHus, Oyaymieil mpodeccuu W peanu3alid COOCTBEHHBIX >KHM3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0OrM4ecKOro BOCIIUTAHUSI:

AKOJIOTHYECKH 11€J1eCO00pa3HOr0 OTHOILICHUS] K MPHUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMJIC;

MOHUMAaHHS TJIOOAJIBHOTO XapakTepa AKOJOTHMYECKHUX TpoOJieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPENbI;

OCO3HAHUSA HEOOXOAWMOCTH MCIIOJIb30BAHUSA JIOCTHIKCHUM XUMHMH JUJIA
pPELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BAHHUS;

AKTUBHOTO HEINPUATHS JCUCTBUM, TMPUHOCIIIUX BpPEH OKpPYKaArOIIEH
IPUPOJIHON cpejie, YMEHHS IPOTHO3UPOBATh HEOJArOoNMpUITHBIC IKOJOTHUECKHUE
MOCJICACTBUSA NPEANIPUHUMAECMBIX JEUCTBUM U MPEAOTBpAIIATh UX;

HAIMYUA PA3BUTOrO KOJOTUYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OIlbITa JIeATEIILHOCTHU AKOJIOTUYECKOM HAIpaBJIEHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEJIIbHONM, KOMMYHUKATUBHOW W COLHAIBHOMN
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHMS CIeMUUKA XUMHH KaK HayKh, OCO3HaHuUA ¢& poiu B
(dbopMUPOBAHUN PAIMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3JAaHUU IIEJIOCTHOTO
MpEACTaBICHUs] 00 OKpPYXAIOIeM MHPE KaK O €IMHCTBE MPHUPOJBI M YEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PpCEIICHHH IPOOJIeM COXpaHCHUS
MPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
UUBWIM3AUA: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO37IaHUU HOBOW 0a3bl MaTepUaIbLHOW KYJIbTYpHI, PEIICHUN TJIOOAIBHBIX MPOOIIeM
YCTOWYHMBOT'O PA3BUTHUS YEJIOBEYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIICUCHUHU YCIOBUUN
YCIEUIHOTO TpyAa U DOKOJOTHMYECKH KOMGMOPTHOM KU3HM KaXKJIOro YjieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, UCTIOJIh3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCITOJIb30BATh
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MOJIy4aeMble 3HAHUS JIJIS aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAIOLIEro MUpa U
IPOUCXOAIIMX B HEM U3MEHEHUMN, yMEHUS JieiaTh 0OOCHOBaHHBIE 3aKJIIOYCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB H MMEIOLIUXCS JAHHBIX C LEJIbI0 TOJyYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKUE 3HAHUS I
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cdepax npodeccruoHalbHOM

NEATEIIBHOCTH.
METAINPEIMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMble i1 (QOPMUPOBAHUS  MHUPOBO33pPEHUST  OOyYaroLIUXCs
MEXIUCHIUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHaAYyYHbIe TTOHATHSA, OTPaXKaroIIHe
[EJTOCTHOCTh HAy4YHOW KapTUHBI MHpa W CHENU(PHUKY METOJ0B TO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPIHsl, sIBICHUE,
IpoLEecC, cucTeMa, HayyHbId (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IpyTue);

yHHUBEpCcaabHble y4eOHbIC AeWCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBarome dbopmupoBaHue (GyHKUIHOHATBHOM
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroIXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE

MEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHBIC y4eOHBIC
JNIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPaKAIOT OBJIAJICHUEC YHHBEPCATBHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJSTHBHBIMU
JNEUCTBUSIMU.

OBJaaneHue YHHBEPCAJIbHBIMH yueOHBIMHU NMO3HABATEeJIbLHBIMH
AeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE AeHiCTBHS:

CaMOCTOSTENIbHO  (OpMYJIHpPOBAaTH W aKTyaJIM3upoBaTh  MPoOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBATh;

OnpenensaTh UeTu JeATeIbHOCTH, 3aJlaBas IMapaMeTpbl M KpPUTEPUU UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

MCIIOJIH30BATh MTPU OCBOCHUU 3HAHUH MPUEMBI JIOTUIECKOTO MBIIIJICHUS —
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BBIACIIATD XaPAKTCPHLIC ITPU3HAKHU TIOHSITUI U YCTaHABJIMNBATb UX B3aNMOCBS3b,
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WCIIOJIH30BaTh COOTBETCTBYIONINE TOHITHS ISl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHWUS W KPUTEPUH I KIACCH(PUKAIMKA BEIIECTB U
XUMHUYECKUX PEAKIIUM;

yCTaHaBJIMBAaTh IMPUYUHHO-CIICJICTBEHHbIE CBSI3U MEXKAY H3ydYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyKIeHusi (UHIYyKTUBHbBIC, JI€yKTUBHBIE, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPHUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSTh B MPOIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEICTABICHUS — XUMHUYECKHIM
3HaK (CMMBOJI) OJJIEMEHTa, XHUMHYecKas QopMysa, YypaBHEHHUE XHUMHUYECKOU
peaKknuu — TPU PEHIeHWH Y4eOHBIX TMO3HABATEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
MIPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEACTABICHHS JIJIS1 BBIIBIICHUS XapaKTCPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYyYHOTO TO3HAHUS BEIIECTB M XUMHUYCCKUX
peaKuui;

(GbopMyIMpOBATh MEIU U 33aJ1a4l UCCIICIOBAHMUS, NCITOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYyIMpPOBAaHHBIE BOMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS TUTIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSATEIBLHOTO IUIAHUPOBAHUS U TPOBEICHUS
VYCHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOAATh 32 XOJIOM
MpoIiecca, CaMOCTOSITENBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
00001IIeHHSI ¥ BBIBOJIBI OTHOCHUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUUECKOW HCCIEOBATEIIbCKOM UM TPOSKTHOU
JEATETBLHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEILHOMY
MOWCKY METOJIOB pEHICHUS TMPaKTHYECKUX 3a/Jad, MPUMEHEHHUIO PpPa3IMYHBIX
METO/IOB ITO3HAHMUSI.

3) padora ¢ nHdopmanmeii:

OPHUEHTHPOBAThCA B PaA3IMYHBIX HMCTOYHUKAX WHPoOpManuu (HAy4IHO-
MOMyJIIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHbBIC IOCOOWS,
pecypcbl MHTepHETa), aHaMM3UpOBaTh MH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOPM
IIPEICTaBIICHNUS, KPUTHYECKH OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTHUBOPEUYUBOCTD;
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(dbopMyIMpOBaTh 3aMPOCH U MPUMEHATH PA3JIUYHBIE METOJBI MPU MOWCKE U
oToope wuHbOpMALIUK, HEOOXOAUMOW ISl BBIMOJHEHHS Y4eOHBIX 3aja4
onpenenEHHOro TUIA;

MpuoOpeTaTh OMBIT HCIHOJB30BAHUS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMy  MpPEACTaBICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpejAcTBa Npu pabdoTe C
XUMUYECKON wuHpoOpMaIeil: TpUMEHSATh MeXIpeaMeTHble (dusuyeckue u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

WCIIONIB30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBjajieHue YHMBEPCAJbHBIMM KOMMYHUKATUBHBIMHM eCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI B XOJIE IUAJIOTa W/UITN
JTUCKYCCHHW,  BBICKA3bIBaTh  HJACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNAaTh C TIPE3CHTAIlMEH pe3yJbTAaTOB ITO3HABATEIBHOW JESITCIBHOCTH,
MTOJTYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHHKAMU TIPH BBITIOJTHEHUHT
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, PEaM3allii y4eOHOTO MPOeKTa U (GOPMYIHUPOBATH BHIBOIBI
M0 pe3ynbTaTaM MPOBEACHHBIX WCCIACAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIHO IIJITAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
JeATEIBHOCTh, ONpenesisas e€ Ieau W 3aJadd, KOHTPOJIHMPOBATH W IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™M JACHCTBUN Mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
3¢ (deKTUBHBIA C€MOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMHUUYCCKHUX PCAKIIUSX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOSH JEATEILHOCTH Ha OCHOBE CaMOaHaJn3a
¥ CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranudeckas XUMUSD)
OTPAXKAOT:
c(OPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH

GCTCCTBGHHO-HaquOﬁ KapThUHbl MHPA, POJU XUMHUHU B IIO3HAHUU SIBJICHUI
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npuponabl, B  (POPMHPOBAHMM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(YHKIIMOHAJIBHON I'PAaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUs TPAKTUYECKUX 33a4
U 9KOJOrM4eCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO M MPHUPOJHOU
cpene;

BJIQZICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, JIEKTPOOTPULIATEIbHOCTD, XUMUUYECKast
CBsI3b, CTPYKTypHas (opmyisa (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIM OOBEM, YIIEPOAHBINM CKeleT, (QYHKIHMOHAIbHAS TpyIIa,
paauKan, U30Mepus, U30MEPbl, TOMOJIOIMYECKUI psAl, TOMOJIOTH, YIIEBOAOPOIbI,
KHCIIOPOJ, M a30TCOAEpKAUIUE COCAUHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opranuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHH; MHPOBO33PEHUYECKHUE 3HAHUA,
JeXallie B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH M
0€30MacCHOM HCIIOJIb30BAHUM BAKHEMILIMX OpPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHHUI BBIABISTH XapaKTEpPHbIE NPHU3HAKH MOHSATHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJB30BATh COOTBETCTBYIOUIUE MOHATHS IPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMHUYECKYI0 CHMBOJMKY MJIs
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaLIEHHON)
GopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKHUX PEaKIUH,
M3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPTraHMYECKUX BEIECTB MJIsl WIUTFOCTPALMM UX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATHh MPUHAIJICKHOCTh H3YUYCHHBIX
OpraHMYeCKMX BEUIECTB II0 MX COCTaBy M CTPOEHUIO K ONpPEIeIEHHOMY
KJIacCy/Tpynne CcoeAuHEHUuN (yriieBOJOPOJAbI, KHUCJIOPOA M a30TCOAEpPIKaIUe
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaTh HMM Ha3BaHMS 110
cuctematnyeckoi HomeHkiarype (IUPAC), a Takxe NpuUBOAUTH TPUBUAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BELIECTB (STWJIEH, NPOIWJIEH, AlETHIIEH,
ATUJICHTJIMKOJb, TIIMLUEPHH, (EeHOJ, (pOopMaNbIErull, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TIUIMH);

c(OPMUPOBAHHOCTh YMEHHSI ONPENENSTh BHUIbl XHUMHUYECKOH CBSI3U B
OpraHUYECKUX COCNNHEHUAX (OJMHAPHBIE U KPATHBIE);

21



cOPMUPOBAHHOCTh YMEHHUSI TNPHUMEHATH IMOJIOKEHUS TEOPUU CTPOSHUS
oprannveckux BemiectB A. M. ByTiepoBa /st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOpPMUPOBAHHOCTh ~ YMEHHHM  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
¢usznyeckue M XUMHYECKHE CBOICTBA TUIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 9TaH, ATWJIEH, MPOMNWJICH, aleTUJICH,
Oyranuen-1,3, metundyranuen-1,3, OeH30JI, METAaHOJ, 3TAHOJ, AITHJICHIJIMKOJb,
[JIMLEPUH, (EHOJI, alleTalbJETH, MypaBbUHAs W YKCYCHas KHUCJOTHI, TJIIOKO3a,
KpaxmaJ, HEeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTA), WTFOCTPUPOBATh T€HETUYECKY IO
CBA3b MEXKJYy HUMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKT€PU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
Colpbid (HE(Tb, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HMX TMEpepaboOTKH |
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NEPEPaAOOTKY;

c()OPMUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCIEHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIECTBA WM MPOIYKTa
peakuuu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OIHOIO M3 MCXOJHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BIIAJETh CHUCTEMON 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHH IPU U3YUYECHHUH BEILECTB U
XUMHUYECKUX SIBJIEHUH (HaOJt0/IeHNe, U3MEpEHUE, HIKCIIEPUMEHT, MOJEIIMPOBAHNUE),
UCIIOJIB30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUSA JUIsl NPHUHIATHS PEIICHWA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsX, CBS3aHHbIX C BELIECTBAMU U UX
MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBHiia MOJIb30BAHUS XUMUYECKON
nocyJ0M 1 71abopaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHHus C
BELIECTBAMHU B COOTBETCTBHM C MHCTPYKUHMSAMH IO BBITOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U  BBINOIHATH XHUMHYECKUU
AKCIIEPUMEHT (IIPEBPALLECHHS] OPTAHUYECKUX BEIIECTB IIPY HarpeBaHUU, MOJyUYECHHE
TWJIEHA M M3YYEHHE €ro CBOMCTB, KAaUE€CTBEHHBIC PEAKLUHMH OPraHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB NpU HArpeBaHMM, IBETHHIE peaKkIuu OENKOB) B
COOTBETCTBMM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TMpU OOpalleHHH C
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYAOBAaHHUEM, THPEIACTABIATH PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alHucHh YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GOpMYIUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TOJyYaeMyl0 M3 pPa3HbIX MCTOYHUKOB (CPEICTBA MAacCOBOM
uHpopmanuu, IHTepHET U apyrux);
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cOPMHUPOBAHHOCTh ~ yMEHUH  COONIOZATh  TpaBWiIa  AKOJOTHYECKU
[[eJ1eCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IENSIX
COXpPAaHEHHUSI CBOETO 3I0POBbS M OKPY>KAIOWIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTh BO3JICMCTBHS HA JKUBBIE OPraHU3MBI OMNPEACIEHHBIX OPraHUYECKHX
BeIeCTB, MOHUMas cMbica mokazatens [1/IK, mosicHsaTe Ha mpumepax CrocoObI
YMEHBIICHUSI W NPEJOTBPAICHUS WX BPEIHOrO BO3ACHCTBUS HA OpraHu3M
YEJI0BEKA;

Ul OOYYaroIMXCs C OTPAaHUYCHHBIMH BO3MOXXKHOCTSIMH 37I0POBbS: YMCHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHHUS BEIIECTB H
XMMUYECKUX SIBJICHUN;

JUISL CIENBIX H  CIA0OBHIAIIMX OOYYalOlIUXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas W HeopraHuvecKas
XUMUSD» OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUN: O XHMHUYECKON  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHUpPA, POJIM XHUMHUM B TIO3HAHWUW SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJI PelICHUs MPAKTUUECKUX 3a71a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO WM IPUPOJHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATalONINe MOHATHSA (XMMHYCCKHAN BJIEMEHT, aToM, HM30ToIm, s-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJSIPHBI O0OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIILHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peiéTka,
TUNBl  XUMHYECKHUX  pPEaKIHH, PACTBOP, BJICKTPOJUTHI, HEIJICKTPOJIMTHI,
BJICKTPOJIUTUYECKAS JUCCOIMAIMS, OKHCIUTENIb, BOCCTAaHOBUTENb, CKOPOCTh
XUMUYECKOW peakiMu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccounanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAINME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEeMHOCTH XUMHWYECKUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€301acCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOH JESITEIILHOCTH YEIIOBEKA,
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c(hOPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC TPU3HAKHA TOHSITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA IMPU
ONMCAaHUH HEOPTraHUYECKUX BEIMIECTB U UX NPEBPALICHU;

c(hOpPMUPOBAHHOCTh YMEHHI HCIMOJB30BaTh XWMHUYECKYI0 CHMBOJHKY IS
coctaBlieHUs (GOpPMyJ  BEIIECTB W ypPaBHEHUH  XMMHUYECKUX  PEaKIIHM,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHaK, TaméHas
U3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPyTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasi, BOJAOPOJIHASA) B COCIMHEHUSAX, TUI
KPUCTAJUIMYECKONW PEIMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJISIpHAs,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEIbl B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIUBATh MIPUHAJTICKHOCTh
HEOPraHMYEeCKUX BEIIECTB MO HUX COCTaBY K OIpPEACIIEHHOMY KiacCy/TpyIe
COEIMHEHMI (TMPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCHIbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PaCKpbIBaTh CMBICI MTEpUOIUYECKOr0 3akoHa [l.
N. MeHaeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLIYIO, 00BSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh yYMEHUW XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3JieMeHTOB |—4 mnepuonoB Ilepuoguyeckoil CHCTEMBI
XxuMHuueckux snemMeHToB J[. M. MennpeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanm», «OHEPreTUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHUI
10 nepuoaaM u rpynnam l[lepuoanueckon cucTteMbl XUMUYECKUX 31eMeHTOB . 1.
Menpeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (ONMHMCHIBATH)  OOIIHUE
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKIATh CYILIECTBOBAHUE TEHETUUYECKOW CBA3M MEXKIAY HEOPTraHUYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XMMHUYECKHUE PEaKLUU IO
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTaBY pPEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHHS DJIEMEHTOB, 0OpaTUMOCTHU
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPAaBHEHUS PEAKIUN pPa3THYHBIX
THUTIOB, TTOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEaKIIii HOHHOTO OOMEHA, YUUTHIBAs
YCJIOBUS, PU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;
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cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, TMOATBEPKAAIOIINE
KayeCTBEHHBI COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BEILECTB, pPaclO3HaBaTh
OTIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PAaCTBOpPaX HEOPraHMUECKUX
BEIIECTB;

chOPMUPOBAHHOCTh ~YMEHHH  PacKpbiBaTh CYHUIHOCTh  OKHCIUTEIBbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOro OajlaHca
ATUX PEaKIUM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMN
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latensbe);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeXallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUA 00 OOIIMX HAyYHBIX NPUHLMIAX U
AKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOTO IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCIECHHS C HCIOJb30BAHUEM
HNOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOUIEHWH Ta3oB
IpU XUMHUYECKHX PEAKIUSAX, MAacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOrO M3 YYaCTBYIOUIUMX B peakUuu
BELIECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUs MaccChl
BELIECTB, IPEBPAILLECHUS U COXPAHEHUSI SJHEPT UM,

c(OPMUPOBAHHOCTh YMEHHUM COOIIOATh MTpaBUila OJb30BAHUS XUMUYECKON
OCYJI0OM M J1TabopaTOpHBIM O0OPYJIOBAaHWEM, a TaKKe MpaBWiIa OOpallleHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHSIMH IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XUMHYECKHUH
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUU KaTajau3aTopa,
OMpeNeNeHNe Cpellbl PacTBOPOB BELIECTB C IOMOIIbI  YHUBEPCAIBHOIO
UHAMKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pEaKIIH,
peaklMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha cyib(dar-, KapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCHEPUMEHTAIBHBIX 33134 IO
teMaM «Metaimey U «Hemeramibl») B COOTBETCTBUM C NPABUIAMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BaHUEM,
NOPEACTaBIATh PE3yJbTaThl XHMMHUYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuil U (OpMYyJIHpPOBATh BHIBOJBI HAa OCHOBE
3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJyYaeMyl0 M3 pPa3HbIX MCTOYHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaI, IHTepHET U ApyTHX);
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chOPMHUPOBAHHOCTh ~ yYMEHHWH  CcOONIOAATh  MpaBWia  DKOJOTHYECCKU
1eJ1ecCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATETLHOCTH B LEISAX
COXpaHEHUsI CBOETO 3JI0POBBSl U OKPY’KAIOIIEH MPUPOJHON Cpelibl, 0OCO3HABATh
OMAaCHOCTb BO3/ICHCTBUS HA KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicii nokazarena [I/IK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIIEHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHN3M YEJIOBEKA;

JUIsE OOyYaroIIMXCsl C OTPaHUYCHHBIMU BO3MOXKHOCTSMHM 3JI0POBbS: YMEHHE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IIO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins aig 3anucu XuMHUYECKUX

dbopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undgposbie)
Ne i/m KourpoJububie | IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytieposa
Htoro no pazneny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE YTI€BOAOPOABI — aJKAHBI 2
99 HenpenenbHble yraeBoJOPObl: alIKEHBI, 6 1
QJIKaTUCHBI, AJIKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
54 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cnuptsl. @enon 3
39 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢pupbl
3.3 VriaeBoasl 3 1
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Uroro no pazgeny

13

Pa3znen 4. A3oTcoaepxaiue oOpraHnyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazneny 3
Pa3zaen S. BoicokoMoJIeKyIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bojgokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/mt P Kontpoubnbie | IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepnoanueckuii 3aKoH
11 u [lepnonnueckas cuctemMa XUMHUYECKUX 3
anemenToB 1. . Menneneepa
19 Crtpoenue BeniectBa. MHOrooopasue 4
' BELIECTB
1.3 XHUMHYECKUE PEeaKITUN 6 1 1
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Uroro no pazgeny

13

Pa3nes 2. Heoprannueckasi XuMust

2.1

MeTtanibl

2.2

Hemetamiel

2.3

CBs13b HCOPTraHN4YCCKUX U OPIraHNuYCCKUX

BCIICCTB

Hroro no pasaceiny

17

Pa3zgen 3. XuMus u Ku3HbL

3.1

XUMHUS U )KU3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 2

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHble

Bcero
padoThbI

IIpakTH4eckune
padoThbI

JlaTa
H3y4YeHUs

DJICKTPOHHBIE
uugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

IIpeameT opraH4ecKol XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHE
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Teopust cTpoeHUs OPraHUYECKUX
coenunenuit A. M. Bytneposa, €
OCHOBHBIE MTOJIOKECHHUS

[IpencraBnenue o knaccudukanum
oprannveckux Beniects. Homenkmnarypa
(cucremaTnyueckasi) U TpPUBHAIbHBIC
Ha3BaHUS OPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — NpocCTenIne
MPEJICTABUTENN ATKAHOB

AJKeHBI: cOCTaB U CTpPOCHHC, CBOMCTBa

OTUIIEH U NPOIMMIIEH — MPOCTEHIINE
MIPEICTABUTENH AJIKEHOB

[Tpaktuyeckas padora Ne 1. «Ilomyuenue
JTUJIEHA U U3yYEHUE €T0 CBONCTBY

Ankanuensl. bytaauen-1,3 u
metunoytanuen-1,3. [lomyuenue
CUHTETHUYECKOTO KayuyKa 1 PE3UHBI
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AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 FOMOJIOTMUECKUH psii. ALETHIIEH —
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB

11 Brruucnenus 1o ypaBHEHHIO XUMUYECKOU
peakuuu

12 Apensl: 0eH3011 U TOyoJl. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBsA3b yIiIeBOAOPO/IOB,
IPUHAJISKANINX K Pa3IMYHbIM KJlaccam
[IpupoaHble HICTOYHUKY YIJIEBOAOPOIOB:

14 NPUPOIHBIN ra3 ¥ MOIyTHBIE HEPTIHBIE
rassl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu
[IpupoaHble HICTOYHHUKH YTIJIEBOAOPOIOB:

15 MNPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, HepTh ¥ MPOJYKTHI €€ nepepaboTKu

16 KontponbHas padoTa mo pazaery
«YTIeBogopoas»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BosoponHas cBs3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTITUKOIb U
[JIALEPUH

19 DeHoJI: CTPOCHHUE MOJIEKYJIBI, (PU3NIECKUE
Y XUMUYECKUE CBOWCTBA, IPUMEHEHNE

20 Anpreruasl: hopManbIaeTua U
aneTanpaerul. ALeTOH

91 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

KHCJIOTBI: MypaBbUHAas U YKCYCHast
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22

[IpakTuueckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaS'I n OJICMHOBAas KHMCJIOTHhI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT

24 MBplL1a Kak cOJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE
CrnoxHnble 3(hUpbI KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIIHN3 CIIOKHBIX
3¢upoB

26 XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
YrieBoJbl: cOCTaB, KilacCH(pUKaIIUS.

27 Baxueiime npeacTaBuTeNu: ria0K03a,
bpykTo3a, caxaposa

98 Kpaxmain u niemutronosa Kak mpupoIHbIe
TIOJTUMEPBI
KontponbHas padoTa mo pazaery

29 «Kwucnopoacoaepxarninue opraHnuecKue
COEMHEHUS

30 AMUJHBI: METHJIAMUH ¥ aHUJIHH
AMUHOKHUCIOTHI Kak aM(pOTepHbIE

31 OpTaHUYECKHUE COSAMHEHUS, X
O6uonornyeckoe 3HaueHue. Ilentuab

30 benku xkak npupoHbIe

BBICOKOMOIJICKYJIAPHBIC COCAUHCHHAA
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OCHOBHBIE TTIOHATHS XUMHU

MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa B
pa3BUTHUH HAYKH

33 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
34 OcHOBHBIE METO/BI CUHTE3A 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmaccsl, kKaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOTPAMME
11 KJIACC
KosanuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero H3yYyeHHusi | 00pa3oBaTejbHbIEC
padoThI padoTsbI
pecypcsbl
1 XUMHUYECKUH JIEMEHT. ATOM. DIEKTPOHHAs 1
KOH(]UTryparus aToMOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
5 cUCTeMa XMMHYecKHx 3neMenTos /1. 1. 1
Memnzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUH O
3 rpyIIaM H epuoaaM. 3HaueHUe 1
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Crpoenue BemiecTBa. XUMUYECKas CBs3b, €€
BU/Ibl; MEXaHU3MBbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoaHas cBsA3b

BaneHTHOCTB. DJIEKTPOOTPULIATENEHOCTD.
Crenenb okucieHud. BemiecTsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIE PACTBOPBI.
MaccoBas 10515 BEILLIECTBA B pacTBOPE

Knaccudukanus u HoMEeHKIaTypa
HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JINYHbBIX
KJ1acCOB

Knaccudukanus XuMuueckux peakiui B
HEOPraHWYECKON U OPraHUYECKON XMMUH.
3aKOH COXpPaHEHUsI MacChl BEIECTB; 3aKOH
COXpaHEHUs U MIPEBPAIICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

Cxopoctb peakiui. OOpaTrMble peakiuu.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue
Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKLIMN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BojiopoHOM Tokasarene (pH) pactopa.
Peaknuu nonnoro oomena. ['maponus
OpraHMYECKUX M HEOPTraHMYECKUX BEIIECTB




12

OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIC
peakuuu. [Tonsitre 00 anmexTponuze
pacIuIaBoOB ¥ pacTBOPOB COJIEH

13

KonTponpHas padora mo pazaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN))

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
cHCTEeME XUMHUYECKUX deMenToB [[. U.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMe pU3NIECKHEe CBOMCTBA
METaJUIOB
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15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PST
HaIPSHKEHUN METaJIOB

16

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
METaJUIoB (HATpUH, Kajaui, Kajablui, MarHui,
IIOMUHUI) U UX COEIUHEHUI

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTMHEHUN

19

[IpakTuueckast padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Metainp»"

20

HCMeTaJ'IJII)I, X IIOJIOKCHUC B
Ilepronnueckoit cucteMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COeTMHEHNN

23

XuMHYecKue CBOCTBa a30Ta, pocodpa u ux
COeTMHEHNN

24

XHUMHYECKUE CBOMCTBA yTIIEpPOJ1a, KPEMHUS U
UX COeIUHEHUN

25

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX
COECTMHEHNN

26

O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
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TteMme «Hemeraniwy. Beruucienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXHUMHYECKHUE PACUETHI

[Ipaktuueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME 1
"Hemeramist"»

28 KonTtponbsHast pabora mo tTemam «MeTayuibny 1
n «Hemeramibny

29 Heopranuueckue u opraHuyecKue KUciaoThl. 1
Heopranunueckue n opraHnueckre OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponp xumuu B 00ecIieueHUH YKOJI0TUISCKOI,

31 HYHEPTeTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHUU MEIUIIMHBI
[IpencraBienust 06 0OIMMX HAYIHBIX

32 MPUHIINIIAX POMBIIUIEHHOTO MOTYYEeHHS 1
BaXKHEUIIINX BEIIECTB

33 YenoBek B MHpE BEIIECTB U MAaTEPHAJIOB

34 X¥MHUS U 3I0pPOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB 110 34

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Pymsutuc I'.E., ®eapaman @.I". Xumus 10 knace. YueOHUK aiis
o0meoOpaszoBarenbHbIX yupexaeHuit - M.: [Ipocsemnienne, 2022
Pymsutuc I'.E. ®enpaman @.I'. Xumusg 11 knace. YueOHuk ais
0011e00pa3zoBaTeNbHBIX yUpexaeHuit - M.: [Ipoceemienue, 2022

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET

bu6moreka I{OK https://m.edsoo.ru
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