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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpOBHE CpEeAHEro oOmero ooOpa3zoBaHuUs
pazpabotrana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O06
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENBHON MPOrPaMMBI CpEIHEro ooiero obpazoBaHuUs
(®OIT COQO), mnpexacraBieHHbix B DefepaibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM craHgapre COO, c¢ yu€rom KoHuenuum mnpenogaBaHus
y4ueOHOro mnpeamera «XHMHsI» B 00pa3oBaTelIbHBIX opraHuzanusax Poccuiickoit
denepanyy, peaqu3yIOMUX OCHOBHBbIE 0O0pa3oBaTelbHBIE MPOrpamMMbl, U
OCHOBHBIX TOJIOkeHUuM «CTpaTreruu pa3BUTHS BocnuTaHusi B Pocculickoi
®deneparyn Ha nepuoxa a0 2025 roga» (Pacmopspkenue IlpaButenbcerBa PD or
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEAECICHHUIO
oO1elt cTpareruu 00ydeHusl, BOCIUTAHUS U Pa3BUTUS 00ydaroNInuXcsl CpeJICTBaMU
yueOHoro npenmera «Xumus» st 10-11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyanbHbie TookeHuss ®I'OC COO o B3auMO0OYCIOBICHHOCTH IICJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOydYeHUST U TpPeOOBaHMII K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTeibHON  OpraHu3alliy, SBISETCA HEOTHhEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIMM 3TAallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. ODTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIoBeKa, a TakKe DJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3MI0POBBI0 M MPUPOAHON cpene. Peanmusyercss xumudeckoe oOpa3oBaHUE
oOy4Jaromuxcs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi CpeICTBaMU YueOHOTO
npeaMera «XHUMHS», COJIEpKAHHE UM TIOCTPOCHHE KOTOPOro OIPENEIECHbl B
mporpaMme Mo XUMHH C YYETOM CcHelM(pUKH HAyKd XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI M B MaTE€pPUATBHOU >KM3HM OOIIECTBA, a TakkKe C y4ETOM
OoOIUX 1eNied W TPHUHIMIIOB, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero obmero oopaszoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTpaeT 0coOyIi0 pojib B
COBPEMEHHOW IUBUJIM3AIMH, B CO3/IaHUU HOBOHM 0a3bl MAaT€pPUAIBbHON KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIJ B (DOPMUPOBAHUE PALIMOHAIIBHOTO HAYYHOT'O MBIIIICHUS,
B CO3/JlaHUE LIEJOCTHOIO MPEJICTABICHU 00 OKpPYXalolleM MHUpPE KaK O €IUHCTBE
NPUPOJBl M YeJIOBEKa, KOoTopoe (GopMHUpyeTcs B XMMHUM Ha OCHOBE MOHHMAaHUS
BEIIIECTBEHHOI'O0 COCTAaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBSIZU MEXKITY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIACTSIMU TPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMON YacTbi0 MUPOBOHM KYJIbTYpPbl, HEOOXOAHUMBIM YCIOBUEM YCIIEIITHOTO
TpyJa MU KHU3HU Kaxaoro uieHa oéOmectBa. CoBpeMeHHas XWMHUS Kak Hayka
co3uJaTesibHasi, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pPEUICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTUSL YEJIOBEUECTBA — CHIPhEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJOrHYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBHM ¢ OOmMMMU LEASMH W TPHHIMIIAMH CPEAHEr0 OOIIEro
obpaszoBanus coaepskanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIil YPOBEHb
U3yYCHUS) OPUCHTHUPOBAHO MPEUMYIIICCTBEHHO Ha OOIICKYJIBTYPHYIO IOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0 WM IS BBIPAaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLMYMA, HPOJOJIKEHUS
00pa3oBaHMs B Pa3TUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBndOmUMU  IpeaMeTa «XUMUS»  ABIAIOTCS  0a30Bble KypChl —
«Oprannueckas xumus» u «OOmas W HeopraHuveckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU MO0 HEOPraHWYEeCKOH XMMHH (C BKIIOYCHHEM 3HAHUH M3 OOIICH XUMHUH) U
OpraHn4YecKkor Xxumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera 00ecleyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUSI BCETO MHOIrooOpasus
BEIIECTB HA OCHOBE OOLIUX MOHATHUM, 3aKOHOB ¥ TEOPUIA XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranuyeckas xumus» U «OO0mas u
HEOpraHWYeCcKas XUMUs» cPOopMHUpOBaHa B IMPOrpaMME IO XUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3y4YEeHHI0O YydeOHOro marepuaja u 0O0yCIOBIIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUW Ha  ONPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
pacCMaTpHUBAIOTCS HAa YPOBHE KIACCHYECKOW TEOPHUH CTPOEHHSI OPTraHUYECKUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIJIEKTPOHHBIX
OpeJCTaBlIeHU O cTpoeHuHu BemecTB. CBeneHHss 00 wH3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJIOTMYECKH
aKTUBHBIX COEOUWHEHHMU. B Kypce OpraHmyeckol XUMHM IOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEPBOHAYAIILHbBIC
MPEACTABICHUS O XUMUYECKON CBA3M, KIACCU(DUKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriaoM 3peHUss B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3YyYCHHbIH Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUUECKU MaTepualnl W (PaKTOJIOTMYECKHME CBEIEHHS O BeEllecTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuuecKas
XUMUS» 00yYarolMMcsl TMPEJOCTaBIsSETCs] BO3MOXKHOCTh OCO3HATh 3HAauyeHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JOTMUYECKUX MO3HIIHH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEHHEe (YHKUMH O3TOr0 3aKOHa — OT
o0oOm1aronieit 10 0ObACHAIOMIEH 1 MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHUK O BaXXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHHH, a TAKXKE O XMUMHUYECKHX PEAKLMIX, UX CYUIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHus npomnosHsercs B kypcax 10 um 11 kiaccos
AIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMHU KYJbTYPOJIOTMYECKH W NPUKIAJTHOU
XapakTep. OTH 3HAHHUA CHOCOOCTBYIOT TIOHMMAHHIO B3aHMMOCBSI3M XUMHUU C
JpYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHOM M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUUYECKHUX MPUIIOKEHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XMMHEW, KPUTHUYECKH OCMBICIHMBATh MH(GOPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWW, pEUIEHUS WHTEJUICKTYyaIbHBIX U
HKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a/1adu. B 1enom coaepkanue yueOHOTo
npeaMera  «XHUMHS» — JAaHHOTO  YPOBHS ~ M3Y4YEHUSI OpPUEHTHPOBAHO  HA
dbopmupoBaHHe y OOYYArOMIMXCS MHPOBO33PEHUECKOM OCHOBBI Il MOHUMAaHUS
dunocockux uAeH, Takux Kak: MaTepuaJbHOE E€AMHCTBO HEOPraHWYECKOTO W
OpPraHUYECKOT0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHHN NYyTEM OHKCHEPUMEHTAa U
pelieHrsT TPOTUBOPEYU MEXAy HOBbIMH (akTaMd U TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PELIEHUU 3KOJIOTMYECKUX MpoOieM, a
Tak)ke MpodsieM cOepeKeHUsl IHEPIeTUUECKUX PECYPCOB, CBHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTMWA U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUA M COLIMAIU3ALMU
oOy4Jaronuxcsi TPUHATBIE TPOrpPaMMONM MO XHWMHHM TOJAXOJAbl K OMNPEIEICHUIO
colepKaHUsT M TOCTPOCHMSI TMpeAMETa MpeaycMaTpuBarOT (POPMHUPOBAHUE
YHUBEpPCAJbHBIX YYEOHbIX JCHCTBHI, wuMerommx 0a30Boe 3HaYeHHE IS
pa3sMUYHBIX BHJOB JIESITEIILHOCTU. peHIeHUs TMpoOsieM, TIOWCKa, aHaldu3a u
00paboTKu MH(pOpMaUK, HEOOXOAUMBIX JJIsI IPUOOPETEHHUSI ONbITA MPAKTHYECKON
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU
XUMUMU.

B mpaktuke mnpemnojgaBaHuMs XMMUM KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, TaK ¥ HA YPOBHE CPEAHETO 00111er0 00pa3oBaHus, MPU OMPEACICHUN
coJlepKaTeIbHOM XapaKTEepPUCTUKHU 1leJied HW3Y4YeHUs NpeJMeTa HalpaBiIeHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAAMIIMOHHO NpHU3HAETCA (HOPMUPOBAHUE OCHOB
XMMHYECKONH HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOHN KyJIbTypbsl. C
METOJMYECKOW TOYKH 3PEHHS] TAKOM IOAXOJ K OIPEICICHUIO LEIEH HU3YyUYEHUS
IpeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMU IESIMU W3Y4YEHUS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) IBISIOTCS:

e (dopMHpOBaHME CHCTEMBl XHMHYECKHX 3HAaHMWA KaKk BaKHEHIIeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEeBBIC MOHATHSA, (QyHIAMEHTAIbHBIC 3aKOHBI M TEOPHH XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOGHHWE M TMOHUMAaHHUE CYIIHOCTH JOCTYITHBIX
0000IIEHNI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMUYECKHX pEaKIui, HEOOXOAUMBIX [JIsi MPUOOPETCHHUS
YMEHUH OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHYECKHUX SBICHHIA,
UMEIOIINX MECTO B MPHUPO/IC, B PAKTHUECKOHN M MIOBCETHEBHOW KHU3HHU,

e pa3BUTHE YMEHHUU U CIOCOOOB IEATETHLHOCTH, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEpUMEHTa, COOMIOJCHHEM  TMPaBUI
0e301acHOro oOpalieHus ¢ BEIIECTBAMM.

Hapsiny ¢ aTuM, conepxaTenbHasi XapaKTepUCTUKA IIeJIe U 3a7a4 U3y4YeHUs
IpeaMeTa B porpaMme 1Mo XUMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpelHero obimiero odpazoBanus. Cerogas B
OpernofaBaHUM XMMUW B OOJNBIIEH  CTEMeHW OTHAETCs  MPEAroYTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEpKaHusl OOy4YeHHUs, OpPHUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHu3alvy, BIAJCIONIET0 HE
HA0OpOM 3HaHUM, a (YHKIHUOHATHHOM T'PAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTHUBHOTO TIOJIYYCHUS 3HAHWUW M NMPUMEHEHUS WX B PEATbHOW KU3HH
JUTSL peIIeHUs TPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM Tpu u3yuyeHUW TmpeameTa «XUMUS» JOMHHHUPYIOIIEEe
3HauYEHHE MPUOOPETAIOT TAKKE 1IETIU U 33]1a4M, KaK:

amanrtanusi 00yJarommMxcsl K yCIOBUSIM TWHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIJICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM,;

dopmupoBaHre y OOydYarONIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIMH), HMEIONMX YHHBEPCAIbHOEC 3HAYCHHWE [UIS Pa3IMYHBIX BHIOB
NEATEILHOCTH. PEIICHUs MpobJieM, MOucKa, aHadu3a U 00padoTKku MHGOpPMAITIH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUs OIbITa JEATEIBLHOCTH, KOTOpas 3aHUMAECT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXkKe IS OIEHKH C TO3UIUN
DKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIWSHUSA BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEy;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00yUaIOUMXCs: CIIOCOOHOCTH CaMOCTOATEIHHO TPUOOPETATh HOBBIE
3HAHUS 110 XMMHH B COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTSIMH, HCIIOIB30BATh
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TTOMCKAa M aHaju3a y4eOHOU u
HAYYHO-TIONYJISIPHON HHPOPMAIIMKA XUMUYECKOTO COIeP KaHuUs,

(dbopMHUpOBaHHE U pa3BUTHE Y O0YUAIOIIMXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBILUICHHS], HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOoclUTaHWe y oOydarommxcsi yOexIEHHOCTH B  T'yMaHHUCTUYECKOMN
HAMpaBICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUH TIO0AIBHBIX MpoOIeM
PaIMOHATFHOTO TPUPOIOOIE30BAHMSI, TTOTIOJIHEHUS SHEPTETHUECKUX PECYPCOB H
COXpaHEHHS TPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOILICHHUS K TPUPOAEC M CBOEMY 3JIOpOBBIO, a TaKKe MPUOOPETEHHS OIIbITa
UCTIOIB30BAHUST TONYYCHHBIX 3HAHWUW I TPHHATHS TPAMOTHBIX DPEUICHHH B
CUTYAIIUSX, CBI3aHHBIX C XUMHYECKUMHU SIBIICHHUSIMH.

B yuyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHMs MNPEeIMET «XUMUI»
©a30BOro ypoBHS BXOJIUT B COCTaB MpeAMETHON o0nactu «EcTecTBEHHO-HAYyYHBIE
PEIMETHI».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUsI XUMHH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopasoBanus, coctarisger 68 vacos: B 10 kmacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 vaca (1 vac B Heelnto).



COAEPKXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKO XUMUH

[Ipenmer opraHnYecKOr XUMHUM: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MATEPHUATIOB. T€OpUsl CTPOEHUS OPraHUYECKUX
coenunennit A. M. bBytnepoBa, €€ ocHOBHBIE MOJ0KeHUsI. CTPYKTYpHBIE POPMYJIIbI
OpPraHWYECKUX BellecTB. ['oMororus, wu3zoMepus. XuUMHYECKas CBS3b B
OPraHUYECKUX COCAUHECHUSAX — OJUHAPHBIE U KPATHBIEC CBA3U.

[IpeacraBnenune o kinaccUpUKaIMM OpraHUYecKuX BemecTB. HomeHknaTypa
OpPraHUYeCKUX COCIUHCHHMH (cHCTeMaThdeckas) MW TPUBHAJIbHBIC Ha3BaHHS
BAKHEMIINX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbI W3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN:
O3HAKOMJIEHHWE C 00pa3suaMy OPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 IIPEBPAIICHUI0 OPraHUYECKUX BEIIECTB
npu HarpeBaHuu (IJIaBieHUE, OOyTIIMBaHUE W TOPCHHE).

Yraesopopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHW psAn. MeraH W 3TaH —
MpOCTEUIINE TPEACTABUTENIM alIKaHOB. (U3WYECKHEe M XHUMHUYECKUE CBONCTBA
(peakiu 3aMeIlieHWss M TOPEHHUs), HAXOXJACHHWE B MPHPOJE, MOJIyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHUYECKUIN P, DTUIEH U MPONUIECH —
MpPOCTEUIINE TPEACTABUTENIM AJKEHOB. (U3WYECKHEe M XHUMHUYECKHE CBOMNCTBA
(peaki  THAPMPOBAHHWS, TaJOrCHUPOBAHMS, THIPATAlldH, OKHUCICHHUS U
NOJTMMEPHU3AIHH ), TOJTyUYCHUE U IPUMEHCHHE.

Ankanuensl: Oytaauen-1,3 u merunOyramueH-1,3: cTpoeHue, BakHeEWIne
XUMHYECKHE CBoWcTBa (peakius moauMmepu3aiuu). [lonydeHne CHHTETHYECKOro
Kay4dyKa U PE3VHBI.

AJKHHBI. COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHUECKHM Psil. ATICTHIICH
— TPOCTEHUINNIA TIPEICTAaBUTENb AQJKMHOB. COCTaB, CTPOCHHUE, (UBHUYECKUE W
XUMHYECKHE CBOWCTBA (peakiMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATAIUH,
TOPEHHMS), TIOJYYCHUE U TPUMCHECHHE.

Apenbl. beH3on: coctaB, cTpoeHHE, (PU3MYECKHE U XHMHUYECKHUE CBOMCTBA
(peakiuu rajoreHUpoOBaHMs ¥ HUTPOBAHUSA), MOJyUYEHUE U NpUMEHEHHE. T01yo.
cocmas, cmpoeHue, @uzuyeckue U  Xumuueckue  ceoticmea  (peaxyuu
2AN0CCHUPOBAHUSL U HUMPOBAHUS), NOJAYYeHue u npumeHeHue. TOKCHYHOCTh



apeHoB. ['eHeTmueckas CBSI3b MEXIy YIJIEBOAOPOJAMH, MPUHAANEKAIMIUMUA K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKM YTIEBOAOPOAOB. [IpHpoaHBI ra3 W IOIMyTHBIE
HedTsaHble Ta3pl. Hedth m e€ mpoucxoxaenue. CrocoObl nepepaboTKu HeTH:
NICPEroHKa, KPEKUHT (TePMHUYCCKUN, KATAJTUTHYCCKHH), MHUPOau3. I[IpoayKThI
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €Tr0 MepepadOTKH.

DKCIEepUMEHTAIbHbBIE METOJIbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIlCHUIL:
O3HAKOMJIEHME C O00pa3laMu IJJaCTMAcC, KaydyKOB U PE3UHBbI, KOJUICKIUU
«Hedpte» wm  «Yromp»,  MOJETUPOBAHWE  MOJEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPOU3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOJYYSHHE STUIICHA

Y U3YYEHHE €TO CBOMCTB.

PacuéTHeie 3anauu.

BhrunicnieHnuss MO ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAaKIUHU MO0 W3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIIHH).

Kucnopoaconepxamue oprannieckue coeJUHEHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. METaHOI MW 3TaHON. CTPOEHUE,
(Gu3nuecKue W XWMHUYECKHE CBOWCTBA (pEeakluMU C AaKTHBHBIMH METaJIaMH,
raJloreHOBOJIOPO/IaMH, TOpPEHHE), TPUMCHECHHE. BoIOpoIHBIE CBS3H MEXKITY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U 3TAHOJIa HAa OPTaHU3M YEJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. ~ OTWICHIVIMKOJIb W  IJIMLIEPHH. CTPOCHHE,
(Gu3nuecKe W XUMHUYECKHE CBOMCTBAa (B3aUMOJICHCTBHE CO  IIEIOYHBIMU
MeTalllaMH, KauyeCTBEHHAsl peakiys Ha MHOrOaTOMHbIC chupThl). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenue rauuepruHa U 3TUIIEHTJIUKOJIS.

@deHoJI: CTPOEHUE MOJIEKYJbl, (PU3NYEeCKHe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue penomna.

Anpnerunel U kemouvl., DPopManbIeruj, aleTAIbIETHA.  CTPOCHHE,
¢u3nveckne U XUMHYECKUE CBOWMCTBA (pEaklMU OKHUCIICHHS M BOCCTAHOBIICHHS,
Ka4eCTBEHHBIC PEAKIINH), IOJYICHUE U IPUMCHEHHUE.

OOHOOCHOBHBIE TMpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHAsl KUCIIOTBI: CTPOCHUE, (PU3UUCCKHEe U XMMHUYECKHUE CBOICTBA (CBOWCTBA,
o01ue /Ui Kiacca KHCJIOT, PeaKius dTepUPHUKAINK), TIOTyUYeHHE U MPUMEHCHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJM BBICIIMX KaPOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuple 3¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
coXHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBomel:  cocraB, KilacCH(UKAIMs ~ yriieBogoB  (MOHO-, JaH- U
nonucaxapuzpsl). [J0Ko3a — mpoCTelniAi MOHOCAXapHUl: OCOOCHHOCTH CTPOCHHUSI
MOJICKYJIbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C
ruapokcugoM menu(ll), okumciaenue aMMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHUE TIIIOKO3bI), HAXOXKICHUE B IMPHUPOAE, MPUMEHEHHE,
ounonornyeckas poisib. Potocunres. pykTo3a KaK U30MEP IITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHeie noaumepsl. CTpoeHHE Kpaxmaia u
HeIUTt0N03bl.  DHU3MUYecKre W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJn3,
Ka4eCTBCHHAS! PEAKIIHS C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
IpoBeJcHUE, HAOIOJCHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB. TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKUCIIEHUE STaHOJA
okcugom wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJMIIEPUHA C
ruapokcunoM Meau(ll)), anpaerunos (OKucIIeHHEe aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom memu(ll), B3aumomelcTBHE KpaxMmaiga C HOJIOM),
IIPOBEICHKE NMPAKTHUECKOW PaObOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

Pacuérnbie 3anaun.

BhrunicnieHnss MO ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOIO BEUIECTBA WM INPOAYKTa PEAKLHUU 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB MIIH MIPOAYKTOB PEAKIIHH).

A30TCOoepKalIE OPTAHUYECKUE COCTUHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHnyeckue coequHeHus. dusnueckue
¥ XUMHYCCKHE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe MIMIMHA). bruomormueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuasl.

benkn kak NpUPOAHBIE BBICOKOMOJIEKYJSIpDHBIE coeauHeHud. llepBuunas,
BTOPUYHASI W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, I€HaTypalusl, KaYeCTBEHHbIC pEaKIIUU Ha OEJIKU.

OKCHEpPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpaALICHUN:
HaOJIIOZICHUE U OMHUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: J€HATypalus OENKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BricokoMoJieKyJISIpHbIE COeIMHEHU S

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI. MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNN, CPEIHSA MOJEKYJIIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIUHEHUM —
MOJIMMEPU3ALUS U TTOJTMKOHICHCALTHS.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX MPEBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4YyKOB.

MexIpeaMETHBIE CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EU NPU U3YUYEHUH OPTaHUYECKON XMMUH B
10 kyacce OCYIIECTBISIETCS Yepe3 HCIOJb30BAaHUE KaK OOIIUX EeCTECTBEHHO-
HAyYHBIX TIOHSITHH, TaK W TOHSATHUH, SBISIOMIMXCS CHUCTEMHBIMU JJISI OTIEIHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHSA: SIBICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccUu(UKAIMs, MEePUOJUIHOCTh, HAOIIOIACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICTUPOBAHUE.

duzuka: wmaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJl0, O0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NUYECKUE BETUUMHBI U €MHUIIBI UX U3MEPEHUSI.

buonorusa: kimerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHUBHBIC BemiecTBa (O€IKH, YIJIICBOIBI, JKHPBHI,
(bepMeHTH!).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTIUBO,
pECypCHI.

TexXHOMOTHS: THIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATBLHOTO MHUTAHWA,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHUECKHUE MpenapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMUHU

XUMUYECKUN d3JIeMeHT. AToM. Sapo aroMa, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKUe yPOBHH, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOH(PUTYpAIKs AaTOMOB.

[lepunonnueckuit 3axkoH u Ilepruonnyeckas cucremMa XUMUUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b nepuoanyeckoro 3akoHa u Ilepruoanyueckoil CUCTEMBI
xuMuuecknx sneMeHToB /I M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHX 3JJIEMEHTOB U
oOpa3yeMbIX MMH TPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIMIaM H TEPHOJAM.
3HaYeHue MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiectBa. XUMHYECKash CBsI3b. BHAbI XHMHWYECKON CBSI3U
(koBaJieHTHasT HEMOJIApHAs M MOJIApHAs, WOHHAs, MeTauindeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIW H  JIOHOPHO-
aKIEenTopHbIin). BomopomHas cBsi3b. BalleHTHOCTB. DJIEKTPOOTPHIATEILHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI U @aHHOHBI.



BemectBa MOJEKYJSIpPHOTO UM HEMOJIGKYJISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIMbl KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[TonsiTie O nucCHEpcHbIX cucTeMax. VICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHNUH. Howmenxknatypa
HEOPraHMYECKUX BeEIIeCTB. ['eHeTuyeckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuyeckas — peakiusa. Knaccudukarmuss XUMHYECKMX — peakldid B
HEOPraHMYECKOM M OPraHMYEeCKOM XMMHUHU. 3aKOH COXPaHEHMS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (QakTopoB. OOpaTuMbIe
peakuuu. Xumuuyeckoe paBHoBecHe. DakTopbl, BIUSIOINIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunmun Jle [laTense.

DnekTpoautuueckas nucconuanusa. CuiabHble U ciialdbie a1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIas, HEUTpaabHas, EeTOYHAsl.

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

DKCNIEPUMEHTAIbHBIC METOJIbl HM3YUYE€HHUS BEIIECTB WU HX MPEBPAIICHUN:
neMoHcTpanus Tadaun «[leprognyeckas cucTeMa XUMUYECKHX 3yieMeHToB JI. U.
MeHnneneeBa», U3ydeHUE MOJIENICH KPUCTAUIMYECKUX PELIETOK, HAOJIOJEHUE U
OIKMCaHUE JEMOHCTPAIIMOHHBIX H JIAOOPATOPHBIX OIMBITOB (pa3iiosKeHUE IMEPOKCHUIA
BOJIOpPOJa B MPUCYTCTBUHU KaTajau3aTopa, ONpeaeICHUE CPEeabl PACTBOPOB BEIIECTB
C IIOMOIIBI0 YHHBEPCAJIBHOIO HMHAMKATOPA, pEaKIHH HWOHHOIO OOMEHA),
MPOBEJICHUE TTPAKTHYECKON paboThl «BiusHNEe pa3mMuHbIX (GaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIUm».

PacuérHbie 3anaun.

Pacyétel 10 ypaBHEHUSAM XMMHUUYECKMX pEaKlIMH, B TOM YHCIE
TEPMOXMUMHUYECKUE PACUETHI, Pacu€Thl C MCIOJIB30BAHMEM IIOHATHS «MaccoBas
JIOJISI BEILICCTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilonoxxenue HemerauioB B llepuomuueckoir  cucreme
xuMuueckux syeMmeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnueckne CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAIoB (HA IpPHMEpE
KHCJI0poJ1a, cephl, (hocdopa u yrieposa).

XHUMHYCCKHE CBOMCTBA Ba)KHEHIIMX HeMeTaIoB (rajoreHoB, Cephl, a30Ta,
dochopa, yraepoma M KpPEeMHHsA) W HMX  coeaMHeHHE  (OKCHIOB,
KHCJIOPOICOAEPKAIIUX KHCIIOT, BOAOPOIHBIX COCIUHECHHMIHA).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAJUIOB U UX COCIUHECHUM.



Merannel. [lonoxenne meramnoB B Ileprnoanyeckon cucTeMe XMMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mume Qusnyeckne cBoricTBa MeTauioB. CIiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJT HAPSIKEHUI METaJIIOB.

XHUMHUYCCKUE CBOMCTBA BaXKHCHINMX METAIOB (HATPHH, KalWid, KaJlblUH,
MarHHi, aJJFOMUHHH, IIUHK, XpPOM, XKeJIe30, MEJIb) U MX COCTUHEHUH.

OOmue cnocoObl MmoyuyeHus: MeTauioB. [IpuMeHeHne MeTaloB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIIbHBIE METOAbl H3YyYEHHUsI BEHIECTB M HX IPEBpaIICHUMN:
U3y4YEHUE KOJUIEKIIMU «MeTauibl UM CIUIaBbD», O0pa3lloB HEMETAIOB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a7a4, HaOJIIOJICHUE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHS C PACTBOPAMM
KHCJIOT U IIEJI0YCH, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJIIOB).

PacuérHble 3anaun.

Pacuétsl mMacchl BellecTBa MM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIISCTBA) IPOAYKTOB PEAKIIMH, €CIIA OHO
Y3 BEILIECTB UMEET NPUMECH.

XuUMUA 4 )KU3Hb

Ponp xuMumM B 00ECIEUEHHHM IKOJOTUYECKOM, PHEPreTUUYECKON W MUIIEBOM
0€30MacHOCTH, Pa3BUTHUM MeIULMHBL [lOHSITHE O HAy4YHBIX METOJaxX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX POMBIILIEHHOTO
MOJIy4YEHHUs] BAXKHENIIUX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPHUAIOB. BAXKHEWIINE CTPOUTEILHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTepuajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl I JJIEKTPOHUKH, HAHOMATEPUANIbl, OPTaHUYECKUE U MUHEPAIbHBIE
yA0OpeHusl.

XuMHST W 3J0pOBbE YEJIOBEKA. MpaBWIa HCHOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MnpaBuia OE30MaCHOT0 MCIOJIb30BAHUS TTPENapaToB ObITOBON XUMUU
B IOBCEIHEBHOMN KU3HU.

MexrpeaMeTHBIE CBSI3H.

Peanuzamusi  MeXNnpeaMETHBIX  CBsIi3ed TPU  HW3yYeHHH  OOmeld u
HeopraHuveckor xuMuM B 11 Kitacce oCyIIeCTBIISIETCS Yyepe3 UCIOIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAyYHBIX TOHSATUM, TaK W TIOHSATUM, SBIISFOLIUXCS
CHUCTEMHBIMM JIJISI OTAEJIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC TOHSTHS: HAy4YHBIH (DaKkT, rUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KilacCUPUKAIKs, TMEPUOJUIHOCTh, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, YHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (PU3NUYECKHE BEIUYMHBI U CIMHHIIBI UX
HU3MEpPEHUS, CKOPOCTb.

buonorusi:  kneTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
pPECYpCHI.

TexHonmorus: XuMHUYECKass MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, ITHIIECBAS
MPOMBIIIUICHHOCTh,  (papMareBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOACTBO
KOCMETHUYECKHX IPEenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOyYaroIUMHUCS TIPOTpaMM  cpelHero o6iero o0pa3oBaHus (JIMYHOCTHBIM,
METANpPEeIMETHBIM W MPeAMETHBbIM). HaydHo-MeTomu4eckoil OCHOBOWM IS
pa3paboTKu TUIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SIBIAETCA CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM IOJXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CIEAYIONINE COCTABIISIOIIHE!

OCO3HAaHHE OOYYaIOUIUMUCS POCCUUCKOM TpaxJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETIEHUIO;

HaJIM4KMe MOTHUBAIIMK K O0yUEHHUIO,

1[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJICHUM JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAAUIMI 0a30BOI HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATbCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU IEI0CTHOM
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJM4Ke MMPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH
1EJIN U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUsS» JIOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIHLHOW JEATEIHLHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HIealaMUd POCCUKCKOr0 TPaKJAHCKOrOo OOIECTBa, MPHUHATHIMH B OOLIECTBE
HOpMaMM U TOpaBWIaMd  [OBEJIEHHUSA, CIHOCOOCTBYIOUIMMHU  MpoLeccaM
CaMOMO3HAHUs, CaMOpPa3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
oOydJarommxcs.

JInyHOCTHBIE PE3yibTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPaKAIOT
c()OPMHUPOBAHHOCTh OMNbITa I[MO3HABATEIbHOM W MPAKTUYECKON JESITENbHOCTU
OoOy4Yaronuxcst Mo peaju3aly MPUHATHIX B 00IIECTBE LICHHOCTEH, B TOM UYHUCIE B
YaCTHU:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HAaHMS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U TTPABOIOPSIKY;

MPEJACTABICHUS] O COUMAIBHBIX HOPMaX M TPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUW B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOH [EATEIBHOCTH TMPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATEIBHBIX 3a7a4, BBITTOJTHCHUH
XUMHUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATH MOTHUBBI, HaMEPEHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUUYHBIX BUJOB YUCOHOU NEATEIbHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUI0
OTEUYECTBEHHOW XUMHH;

YBaXEHUS K TPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MPUMEHEHUSI XUMUHU, OCO3HAHHUS TOTrO, YTO JOCTHKEHUS HAYKH €CTh PEe3YJIbTar
JUTUTEIbHBIX ~ HAONIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPy/ia YUYEHBIX U MPAKTUKOB,;

WHTEpECa W T03HABATEIbHBIX MOTHUBOB B TOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHPOpPMALUK O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHMUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC C XUMHUYECKUMU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHME W TIOCTYNKU CBOUX TOBAPHUILEH C
MO3UIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCHEACTBUM 3THX
MOCTYTKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0pOBOro u 0Oe3omacHoro oOpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOMIo/IeHrs TpaBuUi 0€30MacHOro0 OOpallleHus C BEHIECTBAMU B OBITY,
MMOBCEIHEBHOM KU3HU U B TPYAOBOM JEATEILHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJI WHAUBUIYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUSI B CUTYAIIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCJCACTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHHS
aJIKOT0JIsI, HAPKOTHKOB, KyPCHHSI);

5) TpyA0BOr0 BOCIIUTAHUS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-HCCIIEI0BATEIbCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W JPYrux BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTUE€ B PEIICHHH MPAKTUYECKUX 3a/ad
COLIMaJIbHOW HaMpaBieHHOCTH (B paMKaX CBOCTO KJIacca, IKOJIbI);



WHTEpeCca K MPAKTUYECKOMY M3YyYCHHIO MPOodeccrii pa3InyHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUM 10 XUMHUH;

YBAXKEHUS K TPYY, JIFOJIAM TPYyJa U Pe3yiabTaTaM TPYJAOBOU JIESITENLHOCTH,

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY HWHIUBUIYAIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyayiied Mpopeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpebHOCTEH 00111eCTBa,;

6) 3K0J10rHYecKOro BOCIIMTAHUA:

HKOJIOTUYECKU II€JIECO00Pa3HOTr0 OTHOIICHUS K TPHUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOAJIBHOTO XapakTepa H3KOJIOTHYECKUX MpoOeM, BIUSHUS
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COUATIBHOM CPEBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIDKCHUM XUMHUHU IS
pelIeHus BOIIPOCOB PALlMOHAIBHOIO IPUPOAOIIOJIB30BAHUS;

AKTUBHOTO HEOPUATHS JCHUCTBUW, NPUHOCIIIMX Bpell OKpYXKaroUeu
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATH HEOJArOMPHUSITHBIE AKOJOTHYECKUE
MOCJIE/ICTBUS IPEATPUHUMAEMBIX JCHCTBUM M MTPEIOTBPAIIATh UX;

HaJIMYUS PA3BUTOIO SKOJIOTHYECKOrO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIIbITa JEATEIBHOCTH JKOJIOTUYECKOH HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAIBHOMU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO TMPOTHUBOCTOSATH HJICOJOTUU
xemohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH,

MOHMMAHUSl CcHenU(PUKU XUMUU KaK HayKd, OCO3HaHHMS €€ poJu B
bopMHUpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJI0CTHOTO
MPEACTaBICHUS] 00 OKPYXAIOIEM MHUPE KaK O €IMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pELICHUH MPOoOJIeM COXpaHEHUs
MIPUPOHOTO PABHOBECHS,;

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTHM XHMHHM JJIE  COBPEMEHHOU
UMBWIN3ALMU. B €€ TyMaHUCTUYECKONM HAMNpPaBICHHOCTH U Ba)XHOW pOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUATLHON KYJIBTYPBI, PEIICHUU TIO0ATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MHUILEBOU U
AKOJIOTUYECKOM 0e30MacHOCTH, B PAa3BUTHUU MEAUIIMHBI, 00CCIIEYEHUU YCIOBUM
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHON IKM3HU KaXKIOTO UJICHA
o01IecTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTU: MOHUMAHUsS CYIIHOCTH METOJIOB
MO3HAHUS, WCIMOJb3yeMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BATh



TOJTydaeMble 3HAHHS JUTS aHAIH3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro MUpa U
MIPOUCXOAIINX B HEM N3MCHCHH, YMEHHSI JIeJlaTh 00OCHOBAHHBIC 3aKTIOUCHHS HA
OCHOBE HAy4YHbIX (AKTOB W HWMCIOIMUXCS JaHHBIX C IEJIbI0  IOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYCCKHE 3HAHUSA IS
peIeHus IPOo0JIeM B PeaTbHBIX )KMU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIeIOBATEILCKON ACITEIHHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEepPhIBHOMY OOpa3oBaHUIO U
caMoO0Opa30BaHUI0, K AKTUBHOMY IIOJIyYCHUIO HOBBIX 3HAHUH 10 XHMHHU B
COOTBETCTBHUH C KU3HCHHBIMU MOTPEOHOCTIMH;

WHTEpeca K 0COOCHHOCTSM TPyJa B Pa3IMYHBIX cdepax mpodheccHnoHaATHHON
JESATCIILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS YUCOHOTO MpeaMeTa « XUMHUs» Ha
YPOBHE CpPEHEro 00IIEro 00pa3oBaHus BKIIOYAIOT:

3HaUMMble  JUIi  (OPMHUPOBAHUA  MHPOBO33PECHHS]  OOYyUaIOIIMXCS
MEKTUCIMITMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHbIC TMOHATHUS, OTPaKAIOIIUC
IEJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEUUPUKY METOJI0OB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SBJICHHE,
MPOIIeCC, CUCTEMa, HAYIHBIA (haKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHs, UCCIICIOBAaHKE, HAOIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

yYHHUBEpCallbHbIe yueOHbIC IeHCTBHs (IMO3HAaBaTEIbHBIC, KOMMYHHUKATHBHBIE,

pETYJISITUBHBIE), oOecreynBaronue (dbopmHpoBaHue (yHKUIHMOHATBHOM
I'PaMOTHOCTH M COLIMATIBbHON KOMIETEHIIMN 00yYaroInXCs;
CIIOCOOHOCTD oOyyJaroumxcs UCII0JIb30BATh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JICUCTBHS B II03HABATEIIBHOU U COLMAIIBHOM ITPAKTHUKE.

MeranpeaMeTHblE pe3yiabTaThl OTPAXKAKT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMH.

OBaanenne YHHBEPCAIbLHbIMHA yueOHbIMH MO3HABATEJIbHBIMHU
AEeUCTBUSMMU:

1) 6a3oBble JJOrHYecKHe TeHCTBUS:

CaMOCTOSITeNIbHO  (OpMyNIMpOBaTh W aKTyalIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3ajJlaBas MapamMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEIBHOCTU C OCTABJICHHBIMHU LIEISIMU;

MCIMOJIb30BaTh MPU OCBOCHWM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKW TOHATUNA M YCTaHABIWBAaTh UX B3aUMOCBS3b,



UCITOJI30BATh COOTBETCTBYIONINE TOHITHS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUU,

BbIOMpaTh OCHOBaHUS M KPUTEPUU M KIACCU(PUKALMU BEUIECTB H
XUMHYECKHUX PEaKIIi;

YCTaHABIMBATh TPUYUHHO-CICACTBCHHBIE CBS3M MEXKIYy H3ydaeMbIMH
SIBJICHUSIMU,

CTPOUTH JIOTHUSCKHE pacCyXJcHHS (MHIYKTHBHBIC, JCAYKTHBHBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W IPOTHUBOPEYUS B PacCMATPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOABI M 3aKIFOUCHHUS;

NPUMEHSTH B MPOIIECCE MO3HAHUS, UCTIOIb3YeMbIe B XMMHUH CHMBOJHUYECKHEC
(3HaKOBEIC) MOJIENH, TPEOOPA30BLIBATE MOJICIIBHBIC MTPEICTABICHUS — XUMUYCCKHIA
3HaK (CHMMBOJI) DJJIeMEHTa, XHMHUYecKas ¢GopMmysa, YpaBHEHHE XUMHUYECKOM
peakiy — TMPU PEIICHUU Y4eOHBIX MO3HABATENBHBIX U TMPAKTHYECKUX 3aj1ad,
MPUMEHSTh HAa3BaHHBIE MOJICJIbHBIC TIPEACTABIICHUS JIJISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMHUCCKUX PEAKITHA.

2) 6a30BbI€e HCCIIET0BATEIbCKHE IeiiCTBHS:

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOT'O TIO3HAHHS BEUIECTB U XUMHUYECKUX
peakuui;

dbopMyIMpOBATH 1NN U 33/1a4U UCCIICIOBAHMS, HCTIOJIB30BATh MOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBHI ISl (DOPMHUPOBAHUS THUIIOTE3BI TIO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CY>KJICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBLHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAONIOJaTh 3a XOJ0M
IpoIecca, CaMOCTOATENBHO MPOTHO3MPOBATh €r0 Pe3yNbTaT, (OopMyIupOBaThH
0000IIEHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHNS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJIEIAHHON paboTe;

npuoOpeTaTh OMbBIT YYCHUYECKOM HCCIEOBATENIbCKOM UM MPOEKTHOU
JeSITENIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJOB pEIICHUS TNPAKTHUYECKUX 3a7ad, NPUMEHEHHUIO pa3INYHbIX
METOJIOB TIO3HAHMSI.

3) padora ¢ nHpopManmeii:

OPHEHTHUPOBATLCS B PA3IMUYHBIX HMCTOYHHMKAX HHMOpMaruu (HaydHO-
NOMyJIsIpHAsE JTUTEpaTypa XHMHUYECKOTO COJEp)KaHMs, CIPaBOYHBIE TMOCOOHS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh MHPOPMAILIUMIO PA3JIMYHBIX BUIOB U (HOpM
MPEICTABICHHUS, KPUTHYECKH OLICHUBATH e JOCTOBEPHOCTD U
HENPOTUBOPEUNBOCTb;



GbopMyTUPOBaTh 3aPOCHl U MPUMEHATH PA3JIMYHBIE METOMBI MPU TIOUCKE H
orbope wuHpOpMAIMK, HEOOXOAMMOW IJis BBIMOJHEHUS YYEOHBIX 3aaad
ONPELIECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
uHpopmanmu (cxembl, rpaduKd, TUarpaMMbl, TAOJIUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKOH HH(pOpMaIueil: NpPUMEHATh MeXNpeaMeTHbie (pu3udeckue
MaTeMaTUYeCKHE) 3HAKH U CUMBOJIBI, GOpMYJIbl, aO0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIONBb30BaTh W MPEeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIHYECKHE CpEACTBa
HaTJISTHOCTH.

OBiaseHue yHUBepPCaJIbHBIMH KOMMYHUKATUBHBIMHU JeHCTBUAMMU:

3aJ1aBaTh BOMPOCHI IO CYIIECCTBY 00CYX/IaeMOW TEeMbI B XOJI¢ JAWajora u/vuimm
JTUCKYyCCHH,  BBICKa3bIBaTh  HJEH, (OPMYIUPOBATh CBOM  MPEIOKCHHS
OTHOCHUTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEHl Pe3yJbTaTOB MMO3HABATEIBHON JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMMU MPHU BHITIOJIHEHUH
XMMHUYECKOIO 3KCIEPUMEHTA, MPAKTUUYECKONW paboOThI M0 HCCIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3aluu yueOHOro MpoeKTa U (HOPMyIHpPOBATh BHIBOIBI
10 pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MyTEM COTJIACOBAHHS MO3UIUIN B
X0J1e 00Cyk/1eHHs 1 0OMEHa MHEHUSIMH.

OBy1ajieHUe YHUBEPCAJBLHBIMH PeryJISSTHBHBIMH JeHCTBUSIMM

CaMOCTOATENIbHO TUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
JeSITENIbHOCTh, Ompenensisi e€ Uenu W 3a7add, KOHTPOJIMPOBATH U TO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MpeAjiaraéMblid  alropuT™M ACHCTBUN Mpu
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BhIOUpaTh Haubolee
b deKTUBHBIN C€MOCOO WX pelieHdus C Y4ETOM TMOJYYEHHUST HOBBIX 3HAHUUA O
BEIECTBAX M XUMUUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JEATETHHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ysabTaThl OCBOCHUSI Kypca «OpraHuuyeckas XUMUSI»
OTpa’)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU



npuposbl, B (QOPMHUPOBAHUM MBINIIEHUS ¥ KYyJIbTYPhl JIMYHOCTH, €€
GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOAMMOM /ISl PEIICHUS MPAKTUYECKUX 3a1a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKMX  3HaHMUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralomye TOHATHS (XUMHYCCKHHA JJCMEHT, aroM, JJCKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTH, 3JIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpamEHHAas), MOJIb, MOJISPHAS
Macca, MOJISPHBI 00BEM, YINIEPOJHBIN CKeJIeT, (yHKIIMOHANIbHAS TPYIINA,
pazaukan, U30oMepusi, U30Mephbl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTIEBOAOPOIbI,
KHCJIOPOJ M a30TCOACPXKAIIUE COEAUHEHUS, MOHOMEp, IMOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCJIMHCHUS); TCOPUHU M 3aKOHBI (TEOpHs CTPOCHUS
opranudeckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHWMHH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeKalue B OCHOBE IOHUMAHWSA TMPUYMHHOCTH W CHCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PaKTONOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU U
0€30MacHOM HCMOJIb30BAHUM Ba)KHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JCSATEIHHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OMMCAaHUU COCTaBA, CTPOCHUS U MIPEBPAIIEHUN OPTraHUYECKUX COCAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHM HCIIOIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHUSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyn OpraHMYECKMX BEIIECTB U YPaBHEHUUW XUMHUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJICNIM MOJICKYJ OPraHWYECKUX BEIIECTB ISl WUTFOCTPALUM MX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS,

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTAaBY M CTPOCHUIO K OINPEICIEHHOMY
knaccy/rpymnme coequHeHud  (YIJIEBOIOPOMBI, KHCIOPOI W  a30TCOACpIKAIINC
COCJTUHCHHS, BBICOKOMOJICKYJISIPHBIC COCAWHCHHS), JaBaTh MM Ha3BaHUS I10
cucremarnueckoi HoMmeHkinatype (IUPAC), a Takke NpUBOIUTH TPUBHAILHBIC
Ha3BaHUS OTACIbHBIX OPraHMYECKUX BeHICCTB (3THUJICH, NPOIMMJICH, alleTHIICH,
ATWICHTIINKOb, THIEepUuH, (HeHomd, (GopmManbaerus, ameTaibIerua, MypaBbHUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIO0TA, TIIH0K034,
bpyKTO3a, KpaxMa, IeJUTFII03a, TJIUIUH);

c(OPMHUPOBAHHOCTh YMEHHSI OMNPENCISITh BHUABI XUMHUYECKOM CBSI3M B
OpPraHUYeCKHUX COCTUHCHHSX (OJMHAPHBIC U KPaTHBIE);



chOPMUPOBAHHOCTh YMEHUSI TPUMEHSTH TOJOXKEHUS TEOPUU CTPOCHHS
oprannyeckux BemectB A. M. bytnepoBa A 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

chOpMHUPOBAHHOCT, ~ YMEHHMI  XapakTepu30BaTb  COCTaB, CTPOCHUE,
busznyeckue M XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTENCH pa3IUYHBIX
KJIACCOB OpPraHMYECKHX BeEMmECTB (METaH, 3TaH, STWJICH, MPOIMICH, alleTHJICH,
Oyramuen-1,3, merunOyramuen-1,3, OeH30J, METaHOJ, ATaHOJ, STHUJICHTJIMKOJIb,
IIIALEPUH, (EHOJI, alleTalbIEeTH, MypaBbUHAsA U YKCYCHAasl KHUCIOTHI, TJIIOKO3a,
KpaxMaJl, [eJUTI0J103a, aMUHOYKCYCHAsl KMCIIOTa), WIUTFOCTPHUPOBATh TEHETHUYECKYHO
CBSA3b MEXJY HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX pEaKIUi ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (popMyT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOTHOTO
Coipbst  (HedTh, TPHUPOIHBIA Ta3, Yrojib), CIOCOOBI HX TMEpPepabOTKU H
MpaKTUYECKOe MPUMEHEHUE TIPOYKTOB NEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHCHHSIM (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM IPOAYKTA
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO HU3 MCXOJHBIX
BEIIIECTB WK MPOYKTOB PEAKIINH);

chOpMHUPOBAHHOCT, YMEHHM BIJIaJIETh CUCTEMON 3HAHUW OO0 OCHOBHBIX
METOJIaX HAyYHOTr'O MO3HAHUSI, UCTIOJb3yEeMbIX B XUMHH MPU U3YUYCHUH BEILIECCTB U
XUMHYCCKHX SBJICHUN (HAOJIO/ICHNE, U3MEPEHHUE, IKCIICPUMEHT, MOJICITUPOBAHNE),
UCIIOJIB30BaTh CHCTEMHBIE XHMHUYECKUE 3HAHUS Uil TPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0/IaTh MpaBUIa MOJIb30BAHUS XUMUYECKOM
MoCcyIo U J1abopaTOpHBIM OOOpPYJOBAaHMEM, a TaKXKe MpaBwia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU MO BBITOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMIOJHATH XUMHUYECKUM
SKCIIEPUMEHT (TIpeBpalleHHs OPraHMYEeCKHUX BEIICCTB MPU HArPeBaHUH, MTOJTYUCHHE
ATUJIEHAa U W3Y4YEHHUE €ro CBOMCTB, KA4YeCTBEHHbIC PEAKIUH OPraHUYECKHX
BEIIIECTB, JCHATYpaIlMsl OCIKOB NMPH HArpeBaHWHM, IBETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBUM C TMPaBWJIAMH TEXHUKH OE€30MAaCHOCTH TpHU OOpaIlleHud C
BEIIECTBAMH M JIaOOpaTOPHBIM O0OpPYJOBAaHHEM, TIPEACTABISATH PpE3yJIbTAThI
XUMHUUYECKOTO DKCIepUMEeHTa B (opMe 3aluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTaTOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUECKH AaHAIM3UPOBATh XUMHUYECKYIO
UHpOpPMAIIHNIO, TOJIy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (CpeicTBa MAacCOBOI
uHpopManuu, HTepHET U Apyrux);



chOPMUPOBAHHOCTh ~ yMEHUH  COONIOMATh  TpaBUjia  AKOJOTUYECKH
1€JIECO00PA3HOTO TOBENCHHUSI B OBITY M TPYAOBOW JAESITEIBHOCTH B IIEISX
COXPaHEHHUS CBOETO 37I0POBBbS M OKPYXKAIOIIEH MPUPOIHON cpeibl, 0CO3HABATH
OMMACHOCTh BO3JICHCTBUS HA JKUBBIC OPraHU3MBI OINPEACIEHHBIX OPraHUYCCKIX
BEIeCTB, TTOHUMas cMbIca mokasarens 11K, moscHATh Ha mpuUMepax CIOCOOBI
YMEHBIIIEHUS W TPEIOTBPAIICHHUS WX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YeJI0BEeKa,;

JUTsE O0YYaroNIuXCcs ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBBS. YMCHHE
NPUMEHSTh 3HAaHUA OO0 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL CIEMBIX W CHA0OBHASIIAX OOYYAIOIMIUXCS: YMEHHE HCIIOIh30BaTh
penbeHO-TOUCHHYI0 cUCTeMy oOo3HaueHui JI. bpains mis 3anmucu XMMHUYEeCKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIC pe3yNbTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XAMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpPA, POJH XHMHUM B TIO3HAHWW SIBJICHUU
npupojapl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G YHKITMOHATIBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XMUMHYECKHX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATalONINe MOHATHSA (XUMHUYCCKUN 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKasi CBS3b
(koBasieHTHAs!, HOHHAs, METAJUTMYECKas, BOJAOPOIHAs), KPHCTAUINYCCKAs PEIIETKA,
TUIIBl  XUMHYECKHUX  pPEaKIUM, PacTBOpP, JJIEKTPOIUTHI, HEDIJICKTPOJIUTHI,
AJICKTPOJUTHYECKAST JIUCCOLMAINSA, OKHUCIUTEIb, BOCCTAHOBHUTEID, CKOPOCTH
XUMHYECKOW PEaKIui, XUMHUYECKOEC PaBHOBECHE); TCOPUHM W 3aKOHBI (TeopwHs
AJIEKTPOJIUTUYECKOW AMCCOUMAalnM, nepuoanueckud 3akoH [. M. Menpgeneesa,
3aKOH COXPaHECHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W IMPEBPAILICHUS SHEPTUA
IpY XMMHYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA S3BIK XHMHMH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE MOHWMAHWS INPUYMHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBIICHHH, (PAKTOJOTMYECKHUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HUCTOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM JCSITEIHBHOCTU YEIOBEKa,



c(hOPMUPOBAHHOCTh YMEHUHN BBIABISATh XapAaKTEPHBIC MPU3HAKN TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIONIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHHUA;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUUYECKYI0 CHMBOJIMKY JIJIS
cocTaBiieHUss (opMysa BEIIECTB M  ypPaBHCHHH XUMHUUYECKHUX  PEaKIu,
cucrematrueckyro HomeHKIatypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACITHHBIX
HEOPraHWYECKUX BeIlecTB (yrapHbI Ta3, YIVICKHCIBIA Ta3, aMMHAK, Tralr¢Has
U3BECTh, HETaIIEHAs U3BECTh, INThEBAsl COMIA, ITUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO COCTAaBAa, BUJ XMMHYECKOU
cBs3M (KOBaJICHTHAs, HOHHAs, METAJUIMYCCKasl, BOJOPOJIHAS) B COCIUHEHUSX, THIT
KPUCTAIMYECKOH PEMETKH KOHKPETHOTO BellecTBa (aromMHas, MOJICKYJISpHasi,
WOHHAs, METAJZIMYECKas), XapaKTep CpPelibl B BOJHBIX PACTBOPAX HEOPTaHUUCCKUX
COCMHECHUN;

c(hOpMUPOBAHHOCTH YMEHUI yCTaHaBJINBATh MPUHAJIJICKHOCTD
HCOPraHMYECKHUX BEIIECTB II0 HMX COCTaBYy K OIpeaeaEHHOMY Kiaccy/rpyrime
COCTUHCHHH (MPOCTHIC BENIECTBA — META/UIBI U HEMETAJLIbI, OKCHIbI, OCHOBAHHS,
KHCJIOTHI, aM(OTEpHBIC TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PacCKpBhIBATh CMBICI MEPUOANUECKOTO 3aKoHa /J.
N. MenpeneeBa u I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

chOpPMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »dJieMeHTOB 1-4 mnepuomo Ilepuogmveckoil cucTeMbl
xumuueckux smementoB [l M. MenngeneeBa, HCIONB3ys HMOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanm», «IHEPTreTUUECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUIMA
10 TIepuoaaM | rpyimnaM llepuoguueckon CUCTEMbI XUMUYECKUX 3eMeHToB J[. .
Menneneena,

c(OPMUPOBAHHOCTh ~YMEHHH  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHUUYECKHE CBONCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPKIATh CYIECTBOBAHWE TEHETUYECKOW CBSA3M MEXKAY HEOPTraHUYECKUMHU
BEILIECTBAMH C MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE DPEAKIIUU TIO0
pa3IUYHBIM TMpHU3HAKaM (YHCIYy M COCTaBY pPEarvpyrolluX BEIIECTB, TEIJIOBOMY
aekTy peakiru, U3MEHEHHUIO CTEMEeHEW OKHMCIICHHUS DJIEMEHTOB, OOpaTUMOCTHU
pEaKIMH, YIaCTHIO KaTaln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJSTh YPAaBHECHMSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPANIEHHBIC YPaBHEHUS PEAKINl HOHHOTO 0OMEHA, yUUTHIBAS
YCJIOBUS, TIPH KOTOPBIX ATU PEAKIMU UAYT 10 KOHIIA;



cOpMUPOBAHHOCTh YMEHUW TMPOBOAMTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTaB pPa3jJUYHbIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATH
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB,;

cOPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCJIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABICHUS AJIEKTPOHHOTO OanaHca
ATHUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIyK OT Pa3NIUYHbIX (PaKTOPOB; XapaKTep CMEIEHUS XUMUYECKOT'O PABHOBECHSI
B 3aBUCUMOCTH OT BHeIIHero Bo3zekicTBus (mpunnun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO MOJIYYEHUS! CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLIUIAX U
HKOJIOTMYECKUX MPpoOIeMax XUMUYECKOTO IIPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCIECHHS C HCIOJb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUW ra30B
IIPU XMMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B pEaKLUU
BELIECTB, TEIJIOBOro 3¢ (deKkTa peakuu Ha OCHOBE 3aKOHOB COXpPAHEHUS MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHHS SHEPT U,

c(hOpMHUPOBAHHOCTh YMEHHI COOI0/IaTh MpaBUIa MOJIb30BaHUS XUMUYECKOU
nocyAod u JabopaTOpHbBIM OOOpYJOBaHHMEM, a TakXKe IMpaBuUiia OOpalIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUHUSMHU IO BBINOJHEHHUIO Ja0OPaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c()OPMHUPOBAHHOCTh yMEHUN IUIAHUPOBATH W BBINOJHATH XWMHYECKUI
IKCIIEpUMEHT (pa3lioKEHHE MEPOKCHIa BOJOPOJIA B MPHUCYTCTBUU KaTaU3aTOPa,
ONPENENICHUE CpEeabl pPacTBOPOB BEUIECTB C IOMOIIBIO YHHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH,
peaklMi MOHHOTO OOMEHAa, KauyeCTBEHHbIE peakuuu Ha cyib(ar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJay 10
temMam «MeTautb» u «HemeTamie») B COOTBETCTBHHM C TPaBUJIAMH TEXHHKH
0e30macHOCTH TIPU OOpAIlIeHUH C BEUIECTBAMHU U JIa0OPATOPHBIM 000PYI0BAHUEM,
OPEJCTaBIATh PE3YyJbTaThl XUMHUYECKOIO JSKCIepuMeHTa B Qopme 3ammcu
YpPaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYyIUpOBaTh BBIBOJBI Ha OCHOBE
ITUX PE3YIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XHUMHUYECKYIO
UHpOpMAIHIO, TOJIy4aeMyH) U3 Ppa3HbIX HCTOYHUKOB (CpelcTBa MaccOBOM
KOMMYHUKaIuH, IHTepHET U ApYyTrux);



chOpMHUPOBAHHOCTh ~ yMEHUW  CcOONIOAATh  TpaBUJia  OKOJOTHYECKH
1eIeco00pa3HOro TMOBEIECHUSI B OBITY W TPYJIOBOM JEATENBHOCTH B LEJSIX
COXpPAaHEHMUS CBOETO 3/I0POBbS M OKPYKAIOLIEW IMPUPOAHOU Cpenbl, OCO3HABATH
OMAaCHOCTh BO3JEHUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHBILICHUS U
MPEIOTBPALIEHUS UX BPEIHOTO BO3JACHUCTBUS HA OPTAaHU3M YEJIOBEKA,;

JJIs. O0YYarOUMXCs C OTPAHMYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBHASIIUX OOYYalOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEHHYIO0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XUMHIEeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM (umdposbie)
Ne i/ Konrposbnesie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI pecypesI
Pa3nen 1. TeopeTnyeckue 0OCHOBBI OPraHHYeCKO XHMUH
[Ipenmet oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSTUHEHUI A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3nen 2. YriaeBogopoabl
2.1 [IpenenbHbIE YTI€BOIOPOABI — ATKAHbI 2
59 HenpenenpHble yrieBOgOPOIbI: alKEHBI, 5 1
aJIKaINeHBbI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoJ0pOabI 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiiue opraHu4ecKue coeTHHeHn st
3.1 Crnuptsl. ®enon 3
39 Anpaeruapl. KapOOHOBBIE KHCITOTHI. 7 1
CrnoxHbIe 3(hUpbI
3.3 YrneBomasl 3 1




Hroro no pazneny

Pasjnen 4. AzoTcoaepikaiine opraHudeckne coeTHHeHUus

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nes 5. BeicokoMoJIeKyJIsSIpHbIE COeANHEHUSI

5.1 [Tnactmaccel. Kayuyku. BonokHa 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosnyecTBO yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontpoabubie IIpakTHueckune (unbp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XUMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
Hroro mo pazueny 13
Pazgen 2. Heopranuyeckasi Xumust
2.1 Mertanis 6 1
2.2 Hewmeramnsl 9 1
53 CBs13b HEOPTAHMYECKUX H OPTraHUICCKHIX )
' BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMusi ¥ KU3Hb 4
Uroro no pazgeny 4
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 3







HOYPOYHOE INIVTAHUPOBAHUE

10 KJIIACC
KoJsun4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie  HpakTiieckue fl[?»y'—IEHl/lﬂ sﬁ:aI;OBaTeJIbHLIe
padoThI padoTsbI pecypenI
1 [IpenMer oprannyecko XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus ctpoeHnss OpraHM4eCKUX
2 coenquHenunit A. M. bytieposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o Ki1accuPpuKauu
3 opraHnyeckux Bemiects. Homenkiarypa 1
(cucTemaTnyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUHN Psifi
5 MeraH u 3TaH — npocTenIne 1
MIpeICTaBUTENH aJIKaHOB
6 AJIKEHBI. COCTaB U CTPOEHUE, CBOMCTBA 1
5 OTHIIEH U IPOIUIIEH — MPOCTEMIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [Tpaktuyeckas pabora Ne 1. «[Tomyuenue 1 1
JTUJICHA U U3YYEHHUE €0 CBOUCTB»
Anxanuensl. byramuen-1,3 u
9 MeTtunoyraauen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyKa U PE3UHBI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHH,

10 TOMOJIOTUYECKHH psll. ATleTHIIEH —
MPOCTEUILIUN MPEACTAaBUTEIIb ATKUHOB

11 Brluncienus no ypaBHEHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJIYoJ. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJOPO/IOB,
NPUHAAISKAMINUX K PAa3JIMUHBIM Kilaccam
[IpupoaHble HCTOYHUKH YTIIEBOJAOPOOB!

14 MIPUPOIHBIN ra3 U MOMyTHBIE He()TIHBIC
ras3sl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu
[IpupoHBIE HICTOYHUKH YTJIEBOJOPOJIOB:

15 MIPUPOJIHBII a3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOAOPOABI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BosopoaHast cBsi3b

18 MHoroaroMHsbI€ CIUPTHI: ATUIICHTIIMKOIIb U
TIIALIEPUH

19 ®deHo: CTpOEHUE MOJIEKYJIBI, (PU3UYECKHE
U XMMHYECKNE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopMaiIbAeTua U
arneragpIerua. AneTox

91 OnHOOCHOBHBIE IIpE/ieNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbHHas M YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCJIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIolIIee JeiicTBIe
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THAPOIN3, IPUMEHEHUE,
OMOJIOTHYECKast POJIb KHUPOB
VYrneBoabl: cocTas, Kiaccuduxanus.

27 Bakneiime npencTaBUTENN: IIIIOK03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nemirono3a kak mpupoHbie
MOJIUMEPBI
Kontposnbnas paboTa mo pazaery

29 «Kwucnopoacoaepxaiine opraHudecKue
COCMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMMHOKHUCIIOTHI KaK aM(OTEepHBIE

31 OpraHUYEeCKUE COCAUHEHUS, UX
Ouonorudeckoe 3HadeHue. [lentumb

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COCTMHCHHS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 OCHOBHEBIE METOBI CHHTE3a




HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aTOMOB

Ilepnonnueckuit 3axoH u [lepnoanueckas
CUCTEMAa XMMHUYECKUX ieMeHToB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOEHUS aTOMOB

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMUYECKHX DJIEMEHTOB U X COCIUHEHUH I10
rpyImmaM U nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB .M. MeHaeneeBa B
pPa3BUTUU HAyKU

Crtpoenue BemiecTBa. XuMHUYECKasl CBSI3b, €€

BHUJIbl, MEXaHU3MBbI O6pa30BaHI/I${
KOBaJICHTHOM CBS3H. BO,Z[OpOIIHaH CBA3b

BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTD.
Crenenn okuciieHnsa. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO
CTPOECHUS

HOH?ITI/IG (0] )II/ICHepCHBIX cucreMax.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPHI.
MaccoBas J10JIs BeIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYeCKUX coeMHeHnil. I eHeTnueckast
CBSI3b HEOPTAaHMYECKUX BEIIECTB, PA3INIHBIX
KJIacCOB

Knaccudukanus XuMU4ecKknux peaxiuii B
HEOPraHUYEeCKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MAcChl BEIECTB; 3aKOH
COXPAHEHHUs U NPEBPALCHUs SHEPTUU NIPU
XMMHYECKHUX PEAKLHAX

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PABHOBECHE

10

11

12

13

[Ipaktuueckas padbora Ne 1. «Biusiaue
pa3nu4yHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

Dnekrponutnueckas auccounanus. [lonstue
o BojopoaHoM Tokasatene (pH) pactBopa.
Peaknuu nonnoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTaHWYECKUX BEIIECTB

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [TonsTie 06 snekTponuse
pacIuiaBoB ¥ pacTBOPOB COJIEN

KontponbHas paboTa mo pazaeny
«TeopeTndyeckrue OCHOBBI XHMHUU»

14

Mertaiuel, ux nosoxenue B [leprnoauueckoi
CHUCTEME XUMHUYECKUX AemMeHToB /. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndecKkue CBOUCTBa
MECTaJIJIOB




15

CrinaBel METaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTasloB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHECHIITNX
METaJUIOB (HATpUH, KaJluii, KaJabIMi, MarHHi,
QIFOMUHUI) U UX COCAMHCHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIMHEHUN

XHUMHAYECKHE CBOMCTBA [IMHKA, JKele3a U UX
COCIMHEHUN

19

[IpakTuyeckas pabora Ne 2. "Pemenune
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Meramisl»"

20

21

22

Hewmeramibl, X mojiokeHue B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB JI. . Meneneesa u
0COOEHHOCTH CTPOEHHSI aTOMOB

dusznyeckue CBOMCTBA HEMETAJIIIOB.
AJI0TpOITHS HEMETAIJIOB (Ha mpuMepe
KHCJI0pO/a, cepsl, pocdopa u yrieposa)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COE€IUHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, pocdopa u ux
COCTUHEHUN

24

25

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUS U
UX COSTMHEHUH

[IprMeHeHne BaXXHEUIINX HEMETAJUIOB U UX
COE€IUHEHUN

26

O0001IeHre 1 cUCTEMaTU3ALMS 3HAHUI 110




Teme «HemeTasuiel». Berumcieuus mo
YPaBHEHUSIM XUMUYECKUX PEAKLINI 1
TEPMOXUMHUYECKHUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemeramnsr"»

28 Konrponbnas pabota o remam «MeTtaibi» 1
n «Hemeramib»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue u oprann4eckue OCHOBaHHUS
AmdoTtepHbIe HEOPTaHUIECKUE U

30 OopraHudeckue coeuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponb xuMuu B o0ecrieueHuN dKOJIOTHUECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MTaCHOCTH, 1
Pa3BUTHH MEIUIINHBI
IIpencraBnenus 00 oOMIMX HAYUYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAIIOB

34 XUMHUS U 37J0pPOBbE YEJIOBEKa

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HUHTEPHET
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