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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpEeAHEro o0liero oo0pa3oBaHUs
pa3zpabotrana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®@eneparyn», TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUS
dbenepasibHON 00pa30BaTENBHONW TPOTPAMMBI CPETHETO OOIIeTo 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTtangaptre COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanvy, peanu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TONoXkeHUuH «CrpaTteruu pa3BUTHS BocnuTaHuss B Poccuiickoi
Oenepanuu Ha nepuo 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPEAEIICHUIO
o011eil crpareruy 00y4eHHst, BOCIIUTAHUS U Pa3BUTHUSA 00yUYaIOIIUXCs CPEeICTBAMU
yuebHoro npeamera «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHnentyaibHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
CoZIepXaHusl, PE3yJIbTaTOB OO0ydYeHHUs M TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpTraHM3aIliy, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX I[IEHHOCTEH, MNPUCYIIHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHUs. IJTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
4eJll0BeKa, a TaKKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0POBBIO M MpUPOAHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
o0ydJaroumxcsi Ha YpOBHE CpeHEro o0IIero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMeTa «XHUMHs», COJIEpPKAHUE M TMOCTPOEHHE KOTOPOTO OINpEIEIeHbl B
nporpaMMe Mo XUMHUHM C Y4€TOM CHEIM(PHUKKA HAYKHM XUMUHU, €€ 3HAUYCHHUs B
MO3HAHUU TPUPOJBI U B MaT€pUAIbHOU >KM3HU OOIIECTBA, a TakXKe C y4ETOM
o0lmuMX 1eled W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero obmero oopasoBanus B Poccutickoii @enepanmm.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UrpaeT 0coOyrko pojb B
COBPEMEHHOM LMBUJIM3AIMU, B CO3AaHUMA HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAILIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABIICHUs 00 OKpY)KalolIeM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeJNOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE NMOHHUMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIErO0 MHMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JACTAMH IPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XMMHs Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWM HalpaBlieHAa Ha pELIeHue
IJI00ANBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBS.

B cootBercTBUM ¢ OOMMMHM UEISIMH U NPUHLUNAMH CPEIHEro OOIIero
obOpazoBaHus cojfiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3YyY€HHUs) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAa0OTKH  MHPOBO33PEHUYECKHUX
OpPHEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B JKU3Hb COLUYMA, MPOJOJIKEHUS
00pa3oBaHMsl B pa3IMYHbIX 00JIaCTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBngmMU  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas ¥ HeopraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX ABIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHU (C BKJIFOYEHHUEM 3HAHWHN W3 OOIIeld XUMHUH) U
oprannueckon xumuu. GopMuUpoBaHME NAHHOW CHCTEMBbI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnevYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOrooopasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMus» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuana U 0OyCJIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEIENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OPTraHUYECKUX
COCAMHEHUI, a TakKe€ Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
NpeCcTaBiICHUd O CcTpoeHuHu BemecTB. CBegeHHs 00 H3yyaeMbBIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHUECKU
aKTMBHBIX COEQUHEHHMH. B Kypce OpraHnyecKou XUMHM IIOJIYy4YalOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl MEepBOHAYAIbHBIC
MPEACTABICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOU PEAKLINH.

[Ton HOBBIM yriaoM 3peHUss B mpeameTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCsd M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKH MaTtepuan M (PaKTOJIOTMUYECKHUE CBEIEHUSI O BElIecTBaX U
XUMHUYeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOINIECKOTO 3aKOHA C OOMIETEOPETHYECKUX UM METOHOJIOTUYECKUX TO3HIINH,
riy0’ke TOHATh MCTOPUYECKOE H3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00001aro1Ieit 10 0OBIACHAIOMIEN U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUIl 0 BaKHEHIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHMHU,
CBOWMCTBAaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKHUX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTeKaHWs JOmonHseTcss B Kypcax 10 wm 11 kiaccos
DIIEMEHTAMHU COJICP)KAHUS, UMEIOIIUMHU KYJIbTypOJIOTUYECKH H TPUKIIAJIHON
XapakTep. OTHW 3HAHHUA CIIOCOOCTBYIOT IOHHUMAHHIO B3aUMOCBSI3M XHMHUU C
IpYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOM U MPAKTUYECKOIl
NESITETbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAaHHIO YBaKEHUS K MpoOIeccy
TBOPYECTBA B OOJIACTH TEOPUU U MPAKTHUYECKUX MPHIOKEHUA XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIMIECTBEHHO H JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBS3aHHBIX C XUMHEW, KPUTUUYECKH OCMBICIUBATh HWH(GOPMAIUIO U
OpUMEHATh €€ JUId TIONOJHEHWsS 3HAHWM, peIHIeHUS WHTEIUICKTYaIbHBIX H
IKCTIEPUMEHTAIBHBIX HCCIENOBATEIbCKUX 3a/1a4.B 1emom comepxanne y4eOHOTO
npeamera «XWUMHS»  JAHHOTO  ypPOBHS  M3y4YeHHs] OPUCHTUPOBAHO  HA
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
¢unocopckux uaei, Takux Kak: MaTepualbHOE €IUHCTBO HEOPraHMYECKOro H
OpPraHUYeCKOr0 MHpPA, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM H
CTPOCHHEM, I[I03HABAEMOCTh NPUPOIHBIX SBICHUH IMyTEM OJKCIEPUMEHTa W
pelIeHUsT TMPOTUBOPEYMH MEXKIY HOBBIMHU (aKTaMH H  TEOPETHUYECKUMHU
NPEANOChIIIKAMH, OCO3HAHUE POJIM XMMUHU B PEILICHUH 3KOJOTHYECKUX MpoOieM, a
TaKXke MpobseM cOepekeHUsI SIHEPreTHUECKUX PECYpPCOB, ChIPbS, CO3IaHMUsI HOBBIX
TEXHOJIOTUI U MaTepHAaJIOB.

B 1urane pemieHus 3amad  BOCIHTAHWS, PAa3BUTHS W COLMAIH3AIHA
00yYaromuXCcsl TMPUHATBIE TPOTPAMMOM IO XHMHU TOIXOABI K OINPEACICHUIO
CONEepX aHUA M TOCTPOCHUS TMpenMeTa NpeaycMaTpuBaioT (HOpMUpPOBAHHE
YHUBEPCAIBHBIX yUEOHBIX JEWUCTBUH, UMeomuX 0a30Boe 3HAYEHHE IS
Pa3IMYHBIX BHJOB JIEATEIIFHOCTU: pEIICHHsS Mpo0JieM, TOUCKA, aHajau3a W
00paboTKku nH(popMannu, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
¥ UCCIIEIOBATEIILCKOW NIEATEIIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHH
XUMUH.

B mpakTtuke npenogaBaHHs XMMUM KaK Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHwMs, TaK U HA YPOBHE CPEAHETO 0011Ier0 00pa30BaHus, IPU ONPEACIICHUN
COJICPKATEIHbHON XapaKTEPUCTUKU IeJeld HM3ydeHHs NpeaMeTa HalpaBIeHUEM
NEePBOCTENIEHHON 3HAUYMMOCTH TPAJAUIMOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMUYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JeSITEILHOCTH YeJIOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KyJbTYypbl. C



METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJIeW W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU W3Y4YEHHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisroTCS:

e (opMUpOBaHHE CHUCTEMBbl XUMHUYECKHX 3HAHWM KaK  Ba)KHEHUIICH
COCTaBIIIOUIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOEHHUE SI3bIKa HAYKH, YCBOCHHE M MOHMMAHHE CYUIHOCTU IOCTYMHBIX
0000111eHIIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMupOBaHHE U PA3BUTUE MPEACTABICHUNA O HAYYHBIX METOAAaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [JIsi MPUOOpeTeHus
YMEHUH OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHH,
MMEIOLIMX MECTO B IIPUPOJIE, B IPAKTUYECKOW U MOBCEIHEBHOW KU3HU;

e DPa3BUTHE YMEHUU U CTIOCOOOB AEATEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBACHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMPaBUII
0e301acHOro o0paIeHus ¢ BEIIeCTBAMH.

Hapsany ¢ atum, copepxartenpHas XapaKTEPUCTUKA LEIEN U 3a1a4 U3y4YECHUS
peaMeTa B IporpaMMe 10 XMMUU YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpeaHero ooliero oopazoanusi. CerogHs B
NpernoJlaBaHu  XUMHUM B OOJIbIIEH  CTENEeHW OTHAETCA  MPEeArOoYTEeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOy4YeHHUs, OpPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHHKa 00II€00pa30BaTENbHON OpraHU3alliy, BIAICIOIIETO HE
HAaO0OpOM 3HaHU#, a (YHKIUMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMUA aKTHUBHOTO TOJIYYEHHs 3HAHUW U NMPUMEHEHHUS UX B PEAJbHOW >KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TMM npu H3ydyeHUH MpeaMera «XUMUsS» JOMUHHUPYIOLIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3a]]a4H, KaK:

amanranusi 00yJaromMxcs K YCIOBUSAM JTUHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pPELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHue y OOyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHHUBEPCAIbHOE 3HAYEHUE [JIsi Pa3IMYHBIX BHJIOB
NEeATEIbHOCTH: PEIIeHHs MpobJieM, MOoUcKa, aHajau3a U 00padoTKu MHGbOpMaIH,
HEOOXOJUMBIX I NPUOOPETEHHs OMbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BA)KHOE MECTO B TO3HAHMM XUMHH, a TaKXKe Ui OLEHKUM C IO3ULUHU



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00YHAIOIIMXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO TPUOOPETATH HOBBIE
3HAHUS [0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA M aHanu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIEPIKAHNUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM U MPOBEACHUH XUMUYECKOIO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydyarommxcs YOeKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIpaBJICHHOCTH XMMHUH, €€ BaXXHOM POJM B PEHICHUM TJIOOAIbHBIX MpoOiieM
palMOHANIBHOTO MPUPOIOIOIH30BAHUS, MTOMOJIHEHUS YHEPIETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpexHOro
OTHOIICHHUA K TPHUPOJEC M CBOEMY 3J0POBBIO, a TaKKe MPHUOOPETEHHUs OIbITa
WCITOJIP30BAHUS TIOJNYYEHHBIX 3HAHWM JUISI TPUHSATUS TPAMOTHBIX PEIICHUH B
CUTYAIIUX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHoM miaHe cpeaHero oOmiero oOpa3oBaHUS TPEAMET «XHUMHU»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOIN obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETBD.

OO111€€ YMCII0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oduiero odpasoBanus, cocrtariseT 68 vyacoB: B 10 kmacce — 34 ygaca (1
yac B Hegemwo), B 11 kmacce — 34 wyaca (1 wyac B Hememmwo).



COJEPKXAHUE OBYUEHUA

10 KIIACC
OPTTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT oprannyeckoi XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHaNOB. Te€opus CTPOEHUS OPraHUYECKHUX
coenunenunit A. M. Bytneposa, e€ ocHoBHBIE on0keHHsI. CTPYKTypHBIE POPMYJIBI
OpraHuYecKux BewiecTB. l'omonorusi, wuzomepus. XUMHUYECKas CBsI3b B
OpPTraHUYECKUX COCIUHEHUSX — OJUHAPHbBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o kinaccupUKAIMM OpraHUYecKuX BemlecTB. HomeHknaTypa
OpPraHMYeCKUX COEJUHEHHN (CUCcTeMaTHYecKas) W TPUBHUAJIbHBbIE Ha3BaHUSA
BAXXKHEUIIINX MPEIACTABUTENEH KIACCOB OPraHNYECKUX BEILIECTB.

DKCHEepUMEHTANIbHbBIE METOJbl W3Y4YEHHUsS BEIIEeCTB W HUX MPEBpaIleHU:
O3HAaKOMJIEHWE ¢ oO0pa3llaMd OpraHMYeCKHMX BEUIECTB M MarepuajaMyd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOJIECHUE U
ONMUCAaHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIIECHUIO OPTraHUYECKUX BEIIECTB
IpU HarpeBaHuu (TJ1aBJIeHUEe, 00YTTMBaHUE U TOPEHUE).

YraeBoaopoasl

AJKaHbI: COCTaB U CTPOEHHE, TOMOJIOTMUECKHH psn. MeraH M d3TaH —
MPOCTEUINNE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakuuu 3aMEIIEHUsT U TOPEHMSs), HAXOXKIEHUWE B TMPUPOJE, MOIYYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTAaB M CTPOCHUE, TOMOJIOTUYECKHUI psii. DTUJIEH U MPOMUIEH —
NPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MYECKUE M XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTALUM, OKUCICHHUS U
MOJIMMEPU3AIINH ), TOTYYCHUE U TPUMEHECHHUE.

Ankaguensl: OytamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBa (peakuusi nojaumepusanuu). [lonydeHue CHUHTETUYECKOTO
KayuyyKa U pEe3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUNA Psll. ATICTHIICH
— MPOCTEHIIMIA TPEICTABUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (HU3UYECKUE W
XUMHUYECKUE CBOMCTBA (peaklUy TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U IPUMEHEHHE.



Apensl. benzon: cocrta, ctpoeHue, ¢pu3NUECKUE M XUMHYECKHE CBOMCTBa
(peakuuu rajoreHMpOBaHHUsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHUE. Tonyon:
cocmae, cmpoeHue, Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOdyYeHue u npumeHnenue. TOKCUUHOCTb
apeHoB. ['eHeTmueckas CBsI3b MEXKIY YIVIEBOJOPOJAAMH, NPHHALICKALIMMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W IOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrocoObl nepepaboOTKu HEePTH:
NEPETOHKAa, KPEKUHI (TepMUYECKHUH, KaTaquTUueckuil), nuposu3. [IpoaykTsl
nepepaboTkyu He()TH, UX IPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMacC, KaydyKOB MW PE3UHBI, KOJUIEKLHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEJICHNE MPAKTUUYECKONW PAOOTHI: MOTYYSHHE STUIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHsble 3anaun.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIA MPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiiue opranuyeckue CoeJUHEHUS

IIpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TAaHOJ: CTPOEHHUE,
¢u3znyeckne M XHUMHUYECKHE CBOMCTBA (pEakUUM C aKTUBHBIMU METaJUIaMH,
rajJJOr€HOBOJIOPO/IAMHU, TOpPEHHUE), MpUMEHEHHE. BoJoponHblE CBS3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBMEe METaHOJIa M ATAaHOJIA HA OPTaHNU3M YEJIO0BEKA.

MHOroaroMHple€  CHUPTBHL. DTUJIEHIVIMKOIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckne W XMMHMYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHasl PEaKlMs Ha MHOTOaTOMHbIE crupThl). [leficTBue Ha
opraHusM uesoBeka. [ [pumenenue rimuepuHa 1 3TUIICHIJIMKOJIA.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.

Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U xkemouwvl.  DopMampaeruia, aneTAIbBICTHA:  CTPOCHHUE,
(¢u3znyeckue U XMMUYECKUE CBOMCTBa (pEaKLMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYCHHE U IPUMEHEHNE.

OmHOOCHOBHBIE TIpenesbHble KapOOHOBBIE KHUCIOTH.. MypaBbUHas U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUECKHEe U XMMHUYECKHUE CBOMCTBa (CBOICTBa,
oO1ye s Kiacca KMCIOT, peakius 3TepupuKannn), MoiIydyeHue U MpUMEHEHNUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IPEICTABUTENN BBICHIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBUE.



CrnoxHble 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupoB. buonorunyeckas
POJIb KHUPOB.

VYrneBonpl:  cocTaB, KiaccuuKamus — yriaeBoAoB  (MOHO-, JHU- U
nosucaxapuabl). ['oko3a — npocTteimmii MOHOCaxapul: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKHe W XUMHYECKHE CBOWCTBA (B3aUMOAEHCTBHE C
ruapokcuaoM Meau(Il), okucnenne ammuadyHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B NPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas posib. @otocunres3. pykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heoo3bl.  du3nueckue M XMMHYECKHME CBOWMCTBA Kpaxmana (THApOJu3,
KAaueCTBEHHAsI PEAKIUs C HOJOM).

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
pOBe/IcHHE, HAONIOJICHHE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJEUCTBUE TIIMIIEPUHA C
rugpokcugom meau(Il)), anpaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeiicTBHE Kpaxmajaa C HOIOM),
IIPOBE/ICHHE MPAKTHUUECKOW pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.

Bolunicnienuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUH).

A30TcozeprKalle OPraHM4ecKue COCINHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMYecKue coequHeHus. Ou3zndeckue
YU XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha mpuMepe IHIMHA). buosornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuap!.

benku kak NpHUpPOAHBIE BBICOKOMOJIEKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIU3, ACHATYpallvs, KAYECTBEHHbIE PEaKIIMU Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBPALICHUIL:
HAOJIIOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JIeHATYpalus OelIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMoJIeKY/ISIPHBIE COeIMHEHUSI

OCHOBHBIE MOHATHS XWMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUN, CPEIHSS MOJEKYJISIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCOUHECHHN —
MOJIMMEPU3ALUS U TTOJTUKOHICHCAIHS.



DOKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBpAICHUI:
O3HAKOMJICHHE C 00pa3lamMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
Kay4yKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanu3amus MeXMNpeIMETHBIX CBA3CH MPU M3yUYEeHUN OPTraHUYEeCKONH XUMHUH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOMMUX €CTeCTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JUIsl OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecCTBEHHO-HAYYHBIC TIOHATHUSA: SIBICHUE, HAYYHBINH (aKT, TUTIOTE3a,
3aKOH, TEOpHS, aHAIU3, CUHTE3, KIacCH(UKAIUs, TePUOIUNIHOCTh, HAOIIOEeHHE,
U3MEepEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

dusmka: wmartepusi, DSHEprus, Macca, aroM, OJJEKTPOH, MOJIEKyIa,
DHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSTHHE
BeIeCcTBa, (PU3MUECKUE BETUIUHBI U SIUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
dboToCcuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OETKU, YIJICBOJbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MUHEpaIbl, TOPHBIE MOPOBI, TOJIE3HbIE UCKOTIAeMbIe, TOTLTUBO,
PECYPCHI.

TexHonmorvs: mNHINEBbIE TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE Mpenaparhbl, MaTepUalbl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKU d3JIeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYecKue yYpoBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IICKTPOHHASI KOHPUTYPAIUS aTOMOB.

[Tepuonnueckuii 3akoH u Ileproanyeckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIaM M TEPHOJAM.
3HauYeHHUE NEPUOIMYECKOTO 3aKOHA B PA3BUTUM HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XWMHUYECKOH CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTaUuimdeckas). MexaHu3Mbl



o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHslid). BomoponHas cBA3b. BaneHTHOCTb. DJEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIDpHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEILIECTBA. |HIMbl KPUCTAJUIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.

[lonatne 0 nucnepcHbIXx cucremax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHU4eCKUX COEIMHEHUH. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHWYECKUX BEILECTB,
IIPUHAJIEKAIMX K PA3JIMYHBIM KJIacCaM.

Xumudeckass — peaknus. Knmaccudpukamuss  XUMHUYECKHX — PEaKIuid B
HEOPTaHUYECKOM M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH MPU XUMHUECKUX PEAKLIMIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QakTopoB. OOpaTUMbIE
peakiuu. XuMHUYECKOEe paBHOBecre. @PaKTOpbI, BIMAKOIIKME HA COCTOSHHE
XuMH4ecKoro paBHosecus. [Ipunnnn JlelllaTense.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble dnekTponuTsl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCJIAsl, HEUTPaJIbHAs, IEJIOYHAS.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
neMoHcTpanus Tabnun «llepuoanueckas cucrema XUMUUEeCKUX 3yeMeHToB Jl. U.
MeHaeneeBa», U3ydeHHE MOJIeNied KPUCTAUNIMYECKUX PEHIETOK, HaOJIoeHHe U
OMKCcaHUe JEMOHCTPALMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKeHUE NEPOKCHIA
BOJOPOJIa B PUCYTCTBUU KaTAIM3aTOPA, ONPEIEICHUE CPEABbl PACTBOPOB BELIECTB
C TOMOIIBIO YHHUBEPCAJIbHOIO HWHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
IIPOBEJICHUE MIPAKTUYECKON paboThl «BiusHue pa3znuuHbix (HakTOPOB Ha CKOPOCTh
XUMHAYECKON pEAKLIU.

Pacuérnbie 3anaun.

Pacu€tel 1O ypaBHEHMSAM XMMHMYECKHX pEaKkUWi, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJIs1 BEILIECTBAY.

Heoprannuyeckass Xxumus

Hemeramel.  Ilonmoxenne HemertamwioB B llepuoamueckont  cucreme
xumudeckux snemeHtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINMS HEMETAIOB (Ha MpuMepe
KHCJIOpOa, cephl, hochopa u yriaepoaa).



XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (rajOreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W WX  COCOWHEHUN  (OKCHIIOB,
KHUCJIOPOJACOJIEPKALIUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IpyuMeHeHne BaXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Metaiuibl. [lomoxenue mertauioB B Ileproanyeckor cUCTEME XUMHYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMoB MeTajuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HAPSYKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEUINMX METAJUIOB (HATPHM, Kalaui, KaJbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KeEJI€30, MeJIb) U UX COCAUHEHUH.

OOmue cnocoObl mofyuyeHus: MeTauioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIbHBIE METO/bl HM3YyYE€HHS BEIIECTB M HX IPEBPAIICHUMN:
W3YUYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pelIeHHe
DKCIIEPUMEHTANLHBIX 3aja4, HAONIOJIEHWEe W OINHCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA AJTIOMUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJUIOB).

Pacuétnrlie 3agaun.

PacuéThl mMacchl BemiecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.

XumMus M KU3Hb

Ponp xumum B 00eCreueHUH SKOJOTMUYECKOM, DHEPreTUUYECKOW M MHUIIEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJy4YEeHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUANOB: BAKHEWIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MaTEpualibl, KpPACKH, CTEKJIO0, KEepamuKa,
MaTepUasbl s JNEKTPOHUKH, HAHOMATEPHUANIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWIA HCHOJb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBmwia 0€30MaCHOTO HCIIOJIh30BAHUS MPEMapaToB OBITOBOW XUMHUU
B IIOBCEIHEBHOM >KU3HU.

MexXnpeaMeTHBIE CBSI3H.

Peanuzanmst  MeXNpeaMETHBIX  CBSI3eM MNpH  HM3y4eHUHW  OOmmed U
HEOpraHu4ecko XxuMuu B 11 Kjacce oCylecTBISIETCS YEPE3 UCIOJIb30BAHUE KaK



OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHATUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTJICTBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAY4YHBIC TMOHSTHUS: HAy4YHBINH (DakT, TUMoTe3a, 3aKOH,
TEOpUsl, aHallM3, CHUHTE3, KiIacCU(pUKALM, MNEPUOAUYHOCTh, HAOIIOJCHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

duzuka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHME BEIEeCTBA, (PU3UYECKHE BETUUYMHBI U €AMHMIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kineTka, oOpraHu3M, OJKOcUCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPraHU3MeE.

['eorpadusi: MuHEpabI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMuyeckass MPOMBIIIIIEHHOCTh, METAJUIYPIusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUaOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, MHIIEBas
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBINUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IpPEenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpPHUAaJOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarIMMHUCI TPOTpaMM CcpeaHero oOmiero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TpeAMETHbIM). HaydHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIEero
o0pa30BaHUs SBJISETCA CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKONW TPAKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHUIO;

HaJIM4KMe MOTUBALIMU K O0YyUEHHUIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTA HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaaAULIMi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€JIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHuUs;

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

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeamMeTa «XUMHUsS» JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBLHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMH POCCHICKOTO Tpa)KAaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W TPaBWIAMH  TOBEIEHUS, CIHOCOOCTBYIOIIUMH  TIpOIEccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIMIHOCTU
00yJaroImuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON JAESITEIBHOCTH
00ydJaronmxcs 1Mo peajm3auu IPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBbHOCTH TpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/]a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAONMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e UHQOpPMALMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKHM CBOMX TOBApHUIIEH C
NO3UIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMo/iIeHUsT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI HWHAMBUAYAJHbHOTO U  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOUIUX 3IOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
NEATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIMPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOdEecCuil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBOXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaylied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1I€JIECOO00PA3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUM XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO IIPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPABJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJIbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LIMBHJIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPABICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEILICHUHU I100AIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXXJIOTro 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAHUsA CYIIHOCTH METOOB
MO3HAHMS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEro MUpa U
MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEeJbl0 MOJYy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMMUYECKHE 3HAHUS IS
pelieHust npo6yieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

UHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TPyJAa B pa3inyHbIX cdepax mpodhecCHnoHaTIbHOMN
JESITENBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIE PE3yIbTaThl OCBOCHHS YYEOHOTO MpeaMera « XUMHsS» Ha
YPOBHE CpeAHEro o0Iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYy4aIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPAXKAOIINE
IIEJIOCTHOCTh HAyYHON KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPrusl, SIBICHHUE,
npoliecc, CUCTeMa, HayYHbIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHUE, HAOII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalIbHbIC Y4eOHBIC NEeUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), oOecrneuynBaromnme dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTH M COI[MAIBHON KOMIETEHLIUN 00y4YaroIuXcs;
CHOCOOHOCTh 00yYaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIMIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBbIC y4COHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHU Y4eOHBIMU NMo3HaBaTeJIbHBIMH
JeCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOAITENIbHO  (popMynMpoBaTh W aKTyalIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPENEIATh LENN JACSATEIbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;



UCITIOJIB30BaTh MPHU OCBOEHUM 3HAHWUN MNPUEMBI JIOTHYECKOTO MBILUICHUS —
BBIAICIIATh XapAaKTEPHbIE MPU3HAKA NOHITHUI W YCTaHABIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSCHEHUS! OTACIBHBIX (PaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHWS M KPUTEPUM [JIs KJIaCCU(PUKALMU BEIIECTB U
XMMHUYECKUX PEAKLUN;

YCTaHABIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTh JIOTMUECKHUE pACCYXACHUsS (MHAYKTUBHBIE, IEAYKTUBHBIE, IIO
aHAJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M TNPOTHUBOPEYMS B pPaccMaTpUBAEMBIX
SBJICHUSAX, POPMYIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

IPUMEHSATH B MPOLECCE NMO3HAHUS, UCIIOIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA3OBBIBATH MOJIETIbHBIE ITPEICTABICHUS — XMMHUUECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYecKas (OpMysa, YpaBHEHHUE XHUMHUYECKOU
peakuuu — MpH pEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEJIbHBIE NIPEICTABIICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEUIECTB U XUMHUYECKUX PEAKLIMIA.

2) 0a30BbI€e HCCJIEI0BaTEIbCKHE NeliCTBUS:

BJIAJCTh OCHOBAMU METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKIHnii;

dbopMynIupoBaTh LIEIN U 3a/1a4U UCCIIEAOBAHUSA, UCIIOIB30BaTh IOCTABIICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAuyeCTBE HHCTPYMEHTA
NO3HaHUSI U OCHOBBI JUIs1 (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE NPABMIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOMIOJATh 32 XOJ0M
IpoLECcCa, CaMOCTOATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111eHHS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMS,
COCTaBIISATh 0OOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
JEeSITEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB pEUICHUS IIPAaKTUYECKUX 3a1ad, IPUMEHEHUIO pa3IMYHBIX
METOJIOB IT03HAHMUS.

3) padora ¢ nHpopmanmeii:

OpHMEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HHGMOpManuu (HAy4HO-
HOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOIO COJAEpIKaHMs, CIIPAaBOYHbIE IOCOOHUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(OpPMALMIO pa3InYHbIX BUAOB U (hopm
IIPE/ICTABIICHHUS, KPUTUYECKH OLICHMBATh eé JOCTOBEPHOCTh "
HEIPOTUBOPEUYUBOCT;



GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJbI IIPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIB30BaTh HAyyHBIM $A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XMMHMUYECKON HMHpOpMaLMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATypbl, HOMEHKIATYDY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJ1ajeHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMbI B XOJ€ Juajora u/uiu
JIUCKYCCUM,  BBICKAa3bIBaTh  HJE€H, (OPMYyIHPOBATh CBOU  MPEAJIOKEHHUS
OTHOCHTEJIbHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYNIaTh C MPE3CHTAllMell PEe3yJlbTAaTOB IMO3HABATEIbHOU 1E€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPU BBIOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl M0 HCCIIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOTro MpoeKkTa U (OpMyIHpPOBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIECIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejaraeMblii aJropuT™M ACUCTBHA mpu
BBIMIOJJTHEHMM Y4E€OHBIX M HCCIEJOBATENbCKUX 3ajady, BblOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTpaXkKaIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHpPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JHMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOU
cpene;

BJIAQJICHHE  CHCTEMON  XMMHYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XUMHYECKH D3JIEMEHT, aToM, D3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMyisa (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKelleT, (yHKLIHMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUNA psill, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalie B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAHUN BAXKHEWIINX OPraHUYECKUX BELIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHblE NPU3HAKU TOHATH,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, HUCIOJB30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHNI;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMUYECKYI0 CHMBOJMKY MAJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIlEHHON)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUHM XMMHUYECKUX pEaKLui,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OPraHMYECKHX BEIIECTB AJI WJUTIOCTPAILMH HX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEIEIIEHHOMY
KJaccy/Tpynne CcoeJuHEeHUH (YIJIeBOIOpPOMAbI, KHUCIOPOJI U a30TCOoAep Kallue
COEIMHEHUS, BBICOKOMOJICKYJSIDHbIE COCJUHEHMsI), JaBaThb WM Ha3BaHUS IIO
cucteMatnyeckoi HoMmeHkiatrype (IUPAC), a takke NpUBOAWTH TpHUBHAJIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BELIECTB (ITWJIEH, IPOIWJIEH, AalleTUIIEH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, GopMalbIerull, aueraibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs KHCIIOTA, CTEAPUHOBAs KUCJO0TA, IJIF0K03a,
bpykTO3a, KpaxMai, LeJUTI0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENEsATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCAMHEHUSX (OJUHAPHBIE U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /i 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMI  XapaKkTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMWICH, alleTHJICH,
oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJID,
IJIMLEPUH, (EHOJI, alleTalbJIeTu, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIIOKO3a,
Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIuh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(dThb, NPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOMAHOTO BEIIECTBA WJIM MPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHWI BJIAaJE€Th CUCTEMOM 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
nocyZol M J1abopaTopHBIM OOOpYyIOBaHMEM, a TaKXKe TMpaBuia OOpalleHHs ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIbITOB;

c(hOPpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBITOITHATH XUMHUYECKUN
DKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB IMPU HArPEeBaHUU, TIOJTyUYCHUE
STHWJICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHMM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH C
BEIIECTBAMH H JTAOOPATOPHBIM O0OPYIOBAaHUEM, WPEICTABIATH PE3YIbTAThI
XUMUYECKOTO S3KCIEprMeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOMU
uHdopmaruu, aTepHer u qpyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEJISAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOoHUMas cMbica mnokaszatenst [1JIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAlIEHUsT HUX BPEIHOTO BO3JEHUCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CIEMBIX W CHA0OBUISIIUX OOYYaIOIIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmass U HeopraHuveckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XUMHYECKOM  COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHMHUU B IIO3HAHUU SIBJICHUU
npupoAbl, B  (QOPMUPOBAHUU MBIUUICHHS W KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIne MOHATUS (XUMUYECKUNA 3JEMEHT, aToM, M30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAas1, MOHHAsI, METAJIIMYECKAsl, BOJOPOAHAS ), KPUCTAIUIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKOM pEaklHH, XHMHYECKOE PAaBHOBECHUE);TEOPUM M 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON aucconManuu, nepuoanyeckur 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLEHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHWMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INMOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (DAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYCHUH M O€30MMaCHOM HCIOJIb30BAHUN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U PAKTUYECKOM IESITEIbHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHIATHUS MpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus: (HOpMyln BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEAKILUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUN ONPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COEIUHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMUYECKOU
CBA3U (KOBAJIEHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOIHAs) B COEIUHEHMSIX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs, METAJUIMYECKas), XapakTep Cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIUBATh PUHALIIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO HMX COCTaBYy K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnyueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, uCHoisib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COEIMHEHUN
10 IIepUoIaM | rpymmnaM Ileppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menneneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEILIECTBAMH C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3Iu4HbBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrollUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKWCJICHUS DJIEMEHTOB, 00paTMMOCTH
peaKIK, YYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIISATh YPABHEHMS PEAKIMN pa3InyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TH PEAKLUUU UAYT 1O KOHIIA;



cOpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAB pPAa3JIMYHbIX HEOPTaHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BELIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMM  pacKpblBaTh CYLIHOCTb  OKHCIUTEJIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMNA TMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHSATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEp CMEIICHNUS XUMUYECKOTO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTeus (npuHuun Jlelllatense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIICHHOTO MOJyYeHUs CEpHOW KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJACTABICHUNH 00 OOIIMX HAy4YHBIX MNPUHLIUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAMUTH BBIYHMCICHHUS C MCIOIb30BAHHEM
MOHSATUS «MaccoBas JOJIsl BEIIECTBa B PacTBOpE», OOBEMHBIX OTHOILEHUHN Ta30B
IPpU XUMHUYECKUX PEaKIUsiX, MAcChl BEIIECTBA UM 00BEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLUU
BELIECTB, TEIJIOBOro 3(p(deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUia MOJb30BaHUS XUMUYECKON
nocyAol M J1abopaTOpHBIM OOOpYyIOBaHMEM, a TaKKe IMpaBuUia OOpallEHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XHUMHUYECKHUN
HKCIEPUMEHT (Pa3l0oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaJlM3aTopa,
ONpE/eNIEHuEe CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOI'O
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOM peaKlvy,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoOHAT- H
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/a4 IO
temam «Metamisl» U «HemeTtannbsl») B COOTBETCTBHM C MpaBWJIAMH TEXHUKU
0e30macHOCTH IpHU OOpallleHU! C BELECTBAMH U J1a0OpaTOPHBIM 000pPYA0BAHUEM,
OPEICTaBISATh pPE3yJbTaTbl XUMHUYECKOIO J3KCIEpUMEHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUil U (OpPMYyIUPOBATH BHIBOJBI HAa OCHOBE
3THUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpPEACTBA MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTHUX);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEJISAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTb BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [I/JIK, mosicHsaTh Ha mnpumMepax crnocoObl YMEHBIICHHUS W
NpEeAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPTaHK3M YEJIOBEKA;

JIs O0y4YaroUUXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CHENbIX M CHAa0OBUASIIUX OOYYaloIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucn XMMHYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Kontponbnbsie  IlpakTnyeckue (up )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
Pasznen 1.Teopernyeckue 0CHOBBI OPraHMYeCcKO XMMUM
IIpeamer opranndeckoi xumuu. Teopus
1.1 CTp OI;HI/IH op TaHUYECKUX COE HHGHHP'II) 3 bubmorexa HOK
’ P P a https://lesson.edu.ru/04/10
A. M. bytneposa
Hroro no pazgeny 6
2.1 IIpenenpHbIE YIIIEBOAOPOALI — ajJKaHBI 4 bubmorexa OK
' e T AOPOA https://lesson.edu.ru/04/10
)9 HenpenenbHbie yrieBogopOIbl: aJKEHBI, g 1 bubnnorexka HOK
’ aJIKaJuCHBbI, aJIKMHEI https://lesson.edu.ru/04/10
bu6mmoreka [IOK
2.3 A 3
POMATHHECKHE YIIICBONIOPOLET https://lesson.edu.ru/04/10
54 [IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB 3 1 bubnmoreka [JOK
) U HX repepaboTKa https://lesson.edu.ru/04/10
Hroro no pazneny
Pasznea 3.Kucnopoaconep:kamnue oprannyeckue coeJuHeHUst
Bbu6nmuoreka [IOK
3.1 C ) 8
[HPTRL ToCHoT https://lesson.edu.ru/04/10
) Anpaeruasl. KapOoOHOBBIE KUCTOTBI. 7 1 Bbubnmuoreka [IOK
) Cnoxubie 2(UpsbI https://lesson.edu.ru/04/10
3.3 YrieBoasl 5 1 bubmuorexa [JOK




https://lesson.edu.ru/04/10

Hroro no paspeny 13
Pa3znen 4.A30Tcoaepikanue opranHnyecKkre coeJuHeHust
Bbu6nuoreka [IOK
4.1 AMUHBL. AMUHOKHCIOTEIL. beikn 6 hitps:/lesson.cduru/04/10
Hroro no pazgeny 3
Pa3znen S5.BbicokoMoJieKy/JISIPHbIE COeIUHEHUSA
bu6mmoreka [IOK
5.1 I1 .K .B 7
JTACTMACCRL. RAYHYKH. BONOKHA https://lesson.edu.ru/04/10
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne n/m P Konrpoabusie IIpakTuueckue (witpp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3znen 1.Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. Ilepuoanueckuit
L1 3aKkoH u [lepuonnueckas cucrema 3 bubnmoreka [JOK
) XUMUYECKHX 351eMeHTOoB J[. 1. https://lesson.edu.ru/04/11
Menneneena
12 Crpoenue BemiecTBa. MHOrooOpasue 4 bu6muoreka [IOK
' BEIECTB https://lesson.edu.ru/04/11
but6mmoreka [IOK
1.3 X 6 1 1
MMHTACCIHE peariind https://lesson.edu.ru/04/11
bubnunorexa [IOK
4 13
TOTO HO pasney https://lesson.edu.ru/04/11
Pa3nen 2.Heopranuyeckasi Xumust
but6mmoreka [IOK
2.1 M 1
CTALITH 6 https://lesson.edu.ru/04/11
but6mmoreka [IOK
2.2 H 1 1
CMETAILITET ? https://lesson.edu.ru/04/11
73 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 5 bu6muoreka [IOK
' BELIECTB https://lesson.edu.ru/04/11
but6mmoreka [IOK
" 17
TOTo TO pasaeity https://lesson.edu.ru/04/11
Pa3zgen 3.XuMus ¥ :XKU3HL
3.1 XuMUs 1 )KU3Hb 4 bubmuorexa [{OK




https://lesson.edu.ru/04/11

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsbI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcebl

JlomotHUTEIBHAS
uHopmanus

[Ipenmet oprannyeckoil XuMuu, e€
BO3HHUKHOBCHHUC, PAa3BUTHUC U
3HAYECHHE

Teopust cTpoeHHsI OpraHUuEeCKUX
coequHennii A. M. bytneposa, eé
OCHOBHBI€ MTOJIOKECHHUSI

[IpencraBnenue o kaaccuukanuu
OpPTaHUYECKUX BEIICCTB.
Homenkiarypa (cucremarnueckas) u
TPHUBHAJIHHBIC HA3BAHUS
OpPTaHUYECKUX BEIICCTB

Nzomepus.

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHUYECKHUU AT

MertaH u 3TaH — NpoCTeHIIe
MIPEICTaBUTENH aJIKaHOB

XUMHUYECKHE CBOMCTBA aJIKAHOB.
IIpumeHeHue.

Pemienue 3a1a4 Ha BBIBOJ (DOPMYJIBI

AJIKEHBI: COCTaB M CTPOCHHE,
CBOMCTBA




OTUJEH U NPONUIEH — INPOCTENIINE
MIPEACTABUTENH AJIKEHOB

[TpakTuyeckas padora Ne 1.
«[loxy4eHue FTUICHA U U3yYCHUE €T0
CBOMCTB»

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [lomyuenue
CUHTETUYECKOTO KaydyKa U pe3UHbI

10

AJIKUHBI: COCTaB U 0OCOOEHHOCTHU
CTPOEHHMSI, TOMOJIOTHUECKUM Psi.

AneTuieH — npocTerIumi
IIPEICTaBUTEND aJIKUHOB

11

Brrunciienus o ypaBHEHHIO
XMMHYECKON peaKiuu

Pemrenue 3agau

12

ApeHbl: 6EH30J1 ¥ TOTYOII.
TOKCHYHOCTB apeHOB

XHUMHUYECKHE CBOMCTBA U
MIPUMEHEHUE apEHOB.

13

['eneTnueckas cB3b yIriaeBOAOPOIOB,
MPUHAJISKAINX K Pa3IMUHbIM
KJjlaccam

14

IIpupoaHbIE ICTOYHUKHU
YIJIEBOJOPOAOB: IPUPOAHBIN ra3 U
MONyTHBIE HETSHBIE ra3bl, HEPTH U
MPOJIYKTHI €€ mepepadoTKH

15

IIpupoaHbIE ICTOYHUKHU
YIJIEBOJOPOAOB: IPUPOAHBIN ra3 U




MIONyTHBIE HE(TSHbIE ra3bl, HEPTH U
MPOJIYKTHI €€ mepepadoTKH

O000111eHIE IO TEME
«YTIIeBOIOPOABD)

16

KontponbHas padoTa mo pasaeny
«YTII€BOIOPOABD

17

HpeHGHLHBIG OJHOATOMHBIC CHI/IpTLIZ
METaHOJI U 3TaHoJ. Bomopoanas
CBSI3b

XUMHUYECKUE CBOWCTBA CIIUPTOB

[TonydyeHnue u npuMeHEeHUe CIIUPTOB

18

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJINLEPUH.

XHUMHYECKHE CBOMCTBA U
HpI/IMeHeHI/Ie MHOI'OQaTOMHBIX CHI/IpTOB

Pemrenue 3agau

19

@DEHOII: CTPOCHUE MOJIEKYIIBL,
(duznueckue cBOCTBa

XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

Pemenue 3anau no teme «CriupTsl U
(beHOoTBI»

20

Anpaerunpl: GopManbaeTru u
areTalbIeTHI.

KeTonsl : cTpoeHue u cBOMCTBA

Pemenue 3amau

21

OAHOOCHOBHBIE NpeAETbHbIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U




yKCYCHast

XUMHYECKHE CBOMCTBA KApOOHOBBIX
kucIoT. IIpumenenune

22

[TpakTuueckas padota Ne 2.
«CBoIICTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23

CTeapI/IHOBaH U 0JICMHOBAA KUCJIOTHI,
KaK MPEeJICTABUTEH BBICIITNX
KapOOHOBBIX KUCIIOT

24

Mpb11a KaK COJIM BBICIIINX
KapOOHOBBIX KHCIIOT, MX MOIOIIIEEe
JICUCTBUE

25

CrnoxHbie 3(UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CJIO’KHBIX 3(pUpoB

26

Xupsbr: runponus, npuMeHeHue,
OunoJstornueckasi pojb )KHUPOB

27

VYTaeBojbl: COCTaB, KiIaccuukanus.

Baxueriuve npencTaBuTeNu:
TIII0K03a, PpyKTO3a

Caxapo3a

28

Kpaxmai u nemironosa kak
IIPUPOJHBIE TTOJITUMEPDI

Pemrenue 3agau

O000111eHIE TIO TEME

29

KontponbHas padoTa mo pasaeny
«Kucnopoaconepxaiue
OpraHUYECKUE COCAMHEHUS)




30

AMUHBI: METHJIAMHWH ¥ aHUJINH

XHUMUYECKUE CBOWCTBA U IPUMEHEHNE
AMHHOB.

31

AMMHOKHCIIOTHI Kak aM(pOTEepHbIE
OpraHWYECKUE COCAMHEHUS, X
ouosornueckoe 3HaueHue. Ilentuap

XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT

32

benku kak nmpupoiHbIe
BBICOKOMOJICKYJIAPHBIC COCIUHCHU A

XUMHYECKIE CBOMCTBA OEJIKOB

['enernueckas CBsA3b MEXKIY
rpyImnamMyu OpraHudecKux
COCTUHCHUN

['eneTnueckas CBs3b MEXKIY
rpynmnaMy OpraHu4ecKux
COE€IMHEHUN

Pemrenue 3agad mo reme

33

OCHOBHBbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN

34

OcCHOBHBIE METOZBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHU.
[Inactmaccel, KaydykH, BOJIOKHA

[TonumepHbie MaTepHrabl

[TonumepHsble MaTepHrabl

[Tpaktuueckas padota Ne3
«Pacno3naBanue miacTMacce 1
BOJIOKOH»

O06006111EH1E
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11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTposbHbie

Bcero
padoTsbI

IIpakTuyeckue
padoTsI

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

JlomotHUTEIBHAS
uHopmanus

XUMHYECKHAH DJIEMEHT. ATOM.
DNeKTpoHHAass KOHPUTYpaIus aTOMOB

Crpoenue aToma

[lepronuueckuii 3aKOH U
[Tepuoanueckasi cucteMa XUMUYECKHUX
anemeHToB /1. . Menjeneena, ux
CBS3b C COBPEMEHHOU TeOpUEi
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHWYCCKHUX DJIEMCEHTOB U UX
COCIMHEHU 110 IPYIIIaM U [IEPUOJAM.
3HaueHUe NEepUOINYECKOr0 3aKOHa U
CUCTEMBI XUMHNYECCKUX IJICMCHTOB
.. MenneneeBa B pa3BUTUU HAYKH

CrpoeHue BeniecTna..

XuMuyeckas CBsi3b, €€ BUIBL;
MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBSI3U

HMoHnHas u MeTalumyecKkas CBI3u

Bonopoanas cBsizb

Pemmenue 3agau

BaneHTHOCTE.

S S ) S R —y




DNEeKTPOOTpULIATENbHOCTh. CTENEeHb
okucienus. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHUS

Pacteopbl

ITonsarue o JUCIICPCHBIX CUCTEMAX.
HUctnaHBIC N KOJUIOMIHBIC PACTBOPHI.

MaccoBasi J10Jis BEIIECTBa B paCTBOPE

Pemenue 3amau

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COEAMHEHUH.
['eneTnyeckas CBsI3b HEOPraHMUECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccudukanus XuMruaecKux
pEaKIU B HEOPTAHUYECKOU U
OPraHUYECKOW XUMHUH. 3aKOH
COXpaHEHUS MaCChl BELIECTB; 3aKOH
COXpaHEHHUS U MPEBPALICHHS SHEPTUN
pU XUMUYECKUX PEaKIIMIX

Cxkopocts peakiuu. OOpaTUMBbIe
PEaKIH.

10

[Ipaxtuueckas padora Ne 1. «Bnusiaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIUn»

XHUMHUUYECKOE PAaBHOBECUE U
(aKTOpHI,BIUSAIONINE HA HETO.

Pemmenue 3agau

11

3JI€KTp0JII/ITI/I‘-IeCKaH Jucconuanus.




Pemenue 3amau

[TonsaTHE O BOJOPOTHOM ITOKA3aTene
(pH) pacTtBopa

Peakuuu nosHoro ooOmena.

Pemenue 3amau

I'maponn3s oprannveckux u
HEOPraHMYECKUX BEIIECTB

KauectBeHnrie pcakunuu

Pemmenue 3agau

12

OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE
peaKkmuu.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC
peaxiuu

Pemmenue 3agau

ITonsiTHE 00 37MEKTpONIN3E PACILIaBOB
U PaCTBOPOB COJIEU

Pemmenue 3agau

O00011IeHUE TT0 TEME

13

KonTtponpsHas padora no paznery
«TeopeTnyecKre OCHOBBI XHMUMN)

Knaccudukanus HeopraHM4ecKux
BEIIECTB.

14

Mertasuibl, UX MMOJ0KCHHE B
ITepuoauueckoii cucreme
XUMUYECKHX 3j1eMeHToB J[. 1.
Meunneneesa 1 0cOOEHHOCTH
cTpoeHust atoMoB. O01IHe




¢u3nueckrne CBONCTBA METAIIJIOB

15

CrnnaBel METaIOB.
DNEKTPOXUMHUYECKUN psif
HaIPSHKEHUN METaJlIoB

16

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, Kaaui, KaJabIui,
MarHui, aIIOMAHUAN) U UX
COeJUHEHMI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U
UX COEOUHEHUN

18

XuMHUYeCcKHe CBOMCTBA IIMHKA, JKeJie3a
U UX COCTUHCHUM

19

[Tpaktruueckas padota Ne 2. "Pemenue
SKCHEPUMEHTAIbHBIX 33]1a4 110 TEME
«Metamibi»"

Mertamibl B nipupoge. [lonyuenne
METaJIJIOB

Pemenue 3amau

Pemmenue 3agau

20

Hewmeramnel, ux monoxeHue B
[Tepuoanueckoil cucreme
XUMUYECKHUX 3J1eMeHTOoB J[. 1.
Meunneneesa 1 0coOOEHHOCTH
CTPOEHUS AaTOMOB

21

du3nyecKne CBOMCTBA HEMETAIIOB.
Anotponust HEeMETauIoB (Ha
npuMepe Kuciaopoaa, cepsl, hochopa
U yTiepoa)




22

XUMHYECKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCAMHEHUI

23

XuMH4yecKrue CBOMCTBA a30Ta,
docodpa u X coeAMHEHUN

24

XUMHUYECKUE CBOMCTBA yIyIepo/a,
KPEMHUS ¥ UX COCTUHEHHM

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIMHEHUN

26

O0001IcHNE U CHCTEMATHU3aLINS
3HAaHUM 110 TeMe «HemeTambly.
Brruucnenust no ypaBHEHUSIM
XAMHYECKHUX PEAKUUN U
TEPMOXUMHUYECKHE PACUETHI

Pemenue 3amau

27

[Tpaktrueckas padota Ne 3.
«Pemenne sKkcriepuMeHTaIbHBIX 3a/1a4
o Teme "Hemerassr'"y

00001enne

28

KoHnTtponbHas pabota mo temam
«Metamie» u «HemeTamins»

29

Heopranmueckue u opraHu4YecKue
KucnoThl. Heopranndeckue u
OpraHUYeCKHe OCHOBAHUS

30

AmpoTepHbIe HEOPraHUYECKUE U
OpPraHUYeCKHEe COCAUHEHUS.
['eHeTnyecKas CBA3b HEOPTAaHUIECKHX
Y OPraHUYECKUX BEIECTB

31

Pone xuMuu B o0ecIieueHun




3KOJIOTHYECKOU, YHEPTETUYECKOU U
IUILEBON 0€30M1aCHOCTH, Pa3BUTUU
MEIHULIVHbI

[IpencraBnenus 06 oOMIMX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIILIEHHOTO 1
MOJIYYSHHS] BaKHEUIITUX BEIIECTB
Hedts.ITpupoansrii ras 1

1 YenoBek B MUpE BEIIECTB U 1
MaTepuasoB.

34 XUMHUS U 310pOBBE UEIOBEKA 1
XUMHSA U 1
Kocmernueckue u mapgromepHsie 1
CpeacTBa
XHUMHS B CEIBCKOM XO35IICTBE 1
XHMHS B CTPOUTEIILCTBE 1
[TurmeHTHI ¥ Kpacku 1
O0001mmenune 1

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME










