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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUS (eaepanbHOM 00pa3oBaTENbHOM MNPOrpaMMbl CPEIHETO OOIIETro
oopazoBanusa  (POII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c yuétrom Konueniuu
mpenojaBaHus  ydeOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOorpaMMbl 10 XUMUH, K ONPEETICHUIO
oOmieil crpateruu OOy4YeHHMs, BOCIHUTAHUS M Pa3BUTHS OOy4arOUIUXCS
cpeacTBaMu ydeOHOro mpenmera «Xumus» s 10—11 kmaccoB Ha 6azoBOM
YpOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIroC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJieH, COJCp)KaHMs, pPEe3yJbTaTOB OOy4YeHUS U
TpeOOBaHUMN K YPOBHIO MTOJATOTOBKH BHIITYCKHHKOB.

XUMHUYECKOE oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
0011e00pa30BaTeIbHON OpPraHU3allUM, SBIISETCS HEOThEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAONIAM JTAllOM peaju3aluy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XUMUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HKOJOTHYECKM OOOCHOBAHHOTO OTHOILIECHUSA K
CBOEMY 3JI0pPOBbIO U MPUPOIHON cpelnie. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJamImmxcs Ha YpOBHE CpelHero obmiero oOpa3oBaHUS CpPEICTBAMU
yueOHOro mpeameTa «XHUMHS», COJAEpKaHHE UM TOCTPOCHUE KOTOPOTO
OTIpEJICNICHBl B TIPOrpaMMe MO XMMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIECTBA, a TAKKE C
yu€ToM OOIUX TIIeJiel M TMPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSITHUE CHCTEMBl CpeaHero oobmero oOpazoBanuss B Poccuiickoi
denepanum.

XWMHUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0CoOYI0 pOib B
COBPEMECHHOW IMBWIM3AIMHA, B CO3JaHUU HOBOM 0a3bl MaTepuUaIbHOU
KyabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMpPEACTaBIeHUS 00
OKpY)KalOIIEM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaroIIero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEIECTB, UX
CBOMCTBaMH U BO3MOKHBIMH O0JACTAMH MPUMEHEHUS.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThbI0O MUPOBOM KYJIbTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHEUIHOTO TPyJa W KU3HHM KaKJI0ro uieHa odOmiecTBa. CoBpeMEHHash XUMUS
KaK HayKa CO3MJaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTWW HaIpaBlieHa Ha
peuieHre riI00aNbHBIX NPOOJEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUUECKOW, THIIEBOM, DKOJOTHMYECKOW O€30MacHOCTH U
OXpaHbI 3/T0POBBSI.



B cooTrBercTBUU C OOMMH LEISAMH U MPUHIMIAMUA CPEIHEro OOIIEeTo
oOpaszoBanusi cojepxkanve npeaMera «Xumus» (10—-11 xmaccel, 0a30BbIi
YpPOBEHb U3YUYEHHUS) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOydarommxcsi,  HEOOXOIMMYK MM Uil BbIpaOOTKH
MUPOBO33PEHUYECKUX OPUEHTHUPOB, YCICIIHOTO BKJIIOUECHHUS B KU3HBb COLIMYMa,
MPOJOKEHUsT 00pa3oBaHMsI B Pa3IMYHBIX O00JAcTSAX, HE CBS3aHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocTtaBisitoniuM  MpeaMeTa «XHUMUsSD) SBISIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmas ¥ HEOpPraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKU:
CHUCTEMa 3HAHUWH M0 HEOPraHWYECKONW XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0IIen
XUMUHU) U OpraHudeckoi xumuu. GopMupoBaHue TaHHOW CUCTEMBI 3HAHUH MpHU
U3YYeHUU TpeaMeTa oOecreymBaeT BO3MOXKHOCTH PAacCMOTPEHUSI BCEro
MHOT000pa3ust BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUM XUMHUHU.

Crpykrypa comepxkanus KypcoB — «Opranudeckas xumus» u «O0mas u
HEOpraHuueckass XuMus» chOpMUpPOBaHA B MporpamMMe MO XUMHH Ha OCHOBE
CUCTEMHOr0 TIOJXOJa K H3yYeHHUIO y4eOHOro Marepuaia u 0O0yCIIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUU Ha  OMNpeAeiIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCMYECKOW TEOPHH CTPOSHUSI OPraHUYECKHX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHX ¢ DJICKTPOHHBIX
npeAcTaBiIeHU O cTpoeHuH BemiecTB. CBeneHuss 00 HU3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCA B Pa3BUTUM — OT VYIJIEBOJOPOJIOB JIO  CJIOXKHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHuydeckod XuMUU
MOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHUS O XUMUYECKOM  CBS3H,
KJIacCU(UKAIIMOHHBIX TTPU3HAKAX BEIIECTB, 3aBUCUMOCTHA CBOMCTB BEIECTB OT
UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKINH.

[lon HOBBIM yrJIOM 3peHHs B NpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3Y4YCHHBIM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKUN Marepuan Hu (PaKTOJIOTMYECKHUE CBEIEHUS O BEIIECTBAX H
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETCOPETUYECKUX M METOJOJOTHYECKUX
MO3UIUH, TIyOKe MOHSATH UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 00o01IaroIIel 10 OOBACHIIONICH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMHA O BaKHEHIIMX BEIISCTBAX, HX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHHUH, & TAKXKE O XMMHUYECKUX DPEaKLHIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnojiHsercs B Kypcax 10 u 11
KJIaCCOB AJIEMEHTAMH COJAEpP)KAHMS, HMEIOUUMU KYJIbTYpOJIOTUYECKUN H
MPUKIAIHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT OHMMAHHUIO B3aMMOCBSI3U
XUMUUA C JPYTMMH HAayKaMU, DPAacKpbIBAalOT €€ pPOJib B IO3HABATEIBHOU H
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K MpolEecCy TBOpUeCTBA B 00JIACTHM TEOPUU U NPAKTUYECKUX TMPUIIOKEHUN
XUMUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOILIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKHU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHITh €€ ISl TMOIMOJHEHUS 3HAHUM,
pelIeHNs MHTEIUIEKTYalIbHbIX W SKCIHEPUMEHTAIbHBIX HUCCIEI0BATEIBCKUX
3amad. B nenom coxaepkanue y4eOHOro mpeamera «XUMHS» TaHHOTO YPOBHS
U3YUYEHUSI  OPUEHTHPOBAHO  Ha  (GOpPMHUpPOBAaHME Yy  OOyYaIOIIMXCS
MHPOBO33PEHUYECKON OCHOBBI JIJIsl MIOHUMAaHUsI PUIOCOPCKUX HEH, TAKUX KaAK:



MaTepUaJibHOE  €IUHCTBO HEOPraHMYECKOr0 W  OPraHMYecKoro Mupa,
00yCIIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh
IIPUPOAHBIX SBJICHUN IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMH MPEANOCHIIIKAMU, OCO3HAHUE POIH XUMUU
B pEUICHUU OHKOJIOTMYECKUX NpodieM, a Takke MmnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, ChIPbs, CO3/aHHUS HOBBIX TEXHOJOTUHA U
MaTepHuaoB.

B mnnane pemienus 3amady  BOCHUTAHMS, pPa3BUTHS M COLMAIIA3AIMU
oOy4Yaromuxcs NPUHITHIE MPOrpaMMOM MO XMMHUM TOJIXOIbI K ONPEIEICHUIO
COllepKaHUsI W TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUN, HUMEIOIMX 0a30BO€ 3HAauY€HUE A
pPa3IUYHBIX BHJIOB JIESTENBHOCTH: pEUIeHus MNpodiieM, TMOMCKa, aHalu3a U
o0pabotku  uHpOpMALMK, HEOOXOIUMBIX I NPUOOPETeHHsS]  OMbITa
NPAKTUYECKOM W HCCIeoBaTEeIbCKON AESTENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMHHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaKk W Ha YPOBHE cpeAHero oOmero oOpa3oBaHUs, TMpH
OTIPEJICTICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU LeJied M3yueHUs MpelIMeTa
HAIpaBJIICHUEM TMEPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
dbopMHUpOBaHME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IMPAKTUYECKON JAESTENIbHOCTH 4YeJIOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOu
NOJXOJ K ONpPENENCHUI0 IeJel H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
ONpaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU M3YYEHHS MpPEIMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:

e (opmMupoBaHHe CHCTEMBbl XHMHMUYECKHMX 3HAaHUM Kak BaKHEUIIEH
COCTaBJISIFOIIEH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE
KOTOpPO# JieKaT KIIIOUYeBble TMOHATHS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOPUH XHUMHH, OCBOCHHME S3blKa HAyKH, YCBOCHHUE MU TIOHHUMAaHUE
CYIITHOCTH JOCTYIHBIX OOOOIIEHH MHPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHue ¥ pa3BUTHE TMPEJACTABICHUNA O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEAKIMi, HEOOXOAUMBIX IS
NpUOOpETeHUsT YMEHUH OpHUEHTHPOBAaTHCA B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
TOBCEIHEBHOM JKHU3HU;

e Dpa3BUTHE YMEHUH M CHOCOOOB  JIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHMEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEPUMEHTA,
coOmroIeHneM TpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, colepkarenbHas XapakTEepUCTHKa Leled M 3axad
W3Yy4YEeHHs MpEeAMETa B MPOrpaMMe MO XMMHMHM YyTOYHEHA M CKOPPEKTHpOBaHa B
COOTBETCTBHM C HOBBIMH IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerosHs B MPENoAaBaHUM XUMHUH B OOJIbLICH cTeneHH OTAaETCA
OpEINOoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COJAepXKaHus  oOydeHwus,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHM3allu{, BIAJCIOUIET0 He Ha0OpoM 3HaHWM, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHs 3HAHUH
Y IPUMEHEHUS UX B PEaJbHOM KU3HU ISl PEIICHUS PAKTUUECKUX 3a/1a4.

B cBA3u c 3TUM npu U3ydeHHHM IpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe
3HAYEHUE NPUOOPETAIOT TAKKE LIEIN U 3a7a4H, KaK:



ajganTtanus oOydJarouuxcs K YCJIOBUSIM JWHAMHUYHO Pa3BUBAIONIIETOCS
Mupa, (OpMUPOBaHHE WHTEILIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIo, COTPYIHUYECTBY,  CAMOCTOSTEIHPHOMY  TIPUHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEIIECTBAMHU U UX MIPUMCHCHHEM;

dopMupoBaHUE y OOYYAIOIMIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTEHITHH), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IJI Pa3IUYHBIX BUIOB
NEATeNIbHOCTU:  pelleHus MmpooOsieM, TIOWCKa, aHaiu3a U 00paboOTKH
nHpopMany, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OIbITa JEeSITEIbHOCTH,
KOTOpas 3aHMMaeT Ba)XKHOE MECTO B MO3HAHWM XWMHH, a TaKXKe IS OICHKHU C
MO3UIIMA  DKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB H
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKA U MPUPOJIHYIO CPEY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIUICKTYIBHBIX M TBOPUYCCKUX
CrOCOOHOCTEM O0yYaromUXCs: CHOCOOHOCTU CaMOCTOSATENIBHO MPHOOpETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C YKM3HECHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHM I TIOMCKAa
aHanu3a Y4YeOHOH ©W HAyYHO-TIONYJSAPHOW WH(OpPMAIMU  XUMHYECKOTO
COJICPKaHMS;

dbopmMupoBaHue # pa3BUTHE Yy OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUHM U
NPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydaromuxcs yOeKIEHHOCTH B T'yYMaHUCTHYCCKOH
HAIPABJICHHOCTH XMMHH, €€ BAXKHOW POJU B PEIICHUU TIIOOATBHBIX MPOOJIEM
PaIMOHAILHOTO MPUPOJIONOJIB30BAHUS, TOTIOJHEHHUS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxKe
NPUOOPETEHUs OIbITa HWCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM murane cpemHero oOmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOW obOmactu «EctecTBeHHO-
HAy4YHBIE MPEIMETHIY.

OO6miee 4yucno 4YacoB, OTBEACHHBIX IS M3yYCHHUS XUMHUM, HA 0a30BOM
YpOBHE CpeaHero o0Iero oopa3zoBanus, coctaiser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHUYeCKUX BellecTB. ['OMOoTHs, n3oMepusi. XUMHUYECKasl CBS3b
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHMYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCMEPUMEHTAIBHBIE METOJbl HM3y4YEHUS BEIIECTB M HUX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYeCKHUX BEIIECTB W MaTepuajaMy Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAaHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjieHne, 00OYTIIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psl. MeTaH W dTaH —
MPOCTEUINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOpPEHUs), HaXOXKJACHHE B NPUPOJE, IMOIyYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTENN AIKEHOB: (HPU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlMM, OKUCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLleTUIEH — TMPOCTEUINMN NpPEeACTABUTENb aJKUHOB: COCTaB, CTPOCHHUE,
¢uznueckne W XUMUYECKHE  CBOWCTBA  (peakuuu  TUIAPUPOBAHUS,
rajioreHUpOBaHUs, THIpaTallii, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, ctpoeHue, GU3MIECKHE U XUMUYECKHUE CBOMCTBA
(peakuuu TrajJoreHUpPOBAHUS WU HUTPOBAHUS), IOJIYYEHHE M MPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ceoucmea (peaxyuu
2A/I02eHUPOBGAHUST U HUMPOBAHUs), NOAy4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHM YIIIEBOAOPOAOB. I[IpupoaHbBId ra3 W MNOMyTHBIE
HedTanabie Ta3zbl. HedTh u e€ mpoucxoxaenue. Crnocobsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKU), muponau3. [IpoaykTsi
nepepadoTku HEPTHU, HX NPUMEHEHHE B NPOMBIIUJIEHHOCTH U B OBITY.
KameHHbI# yroips U IpoyKThl €ro nepepadboTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpaALICHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: MOJyYEHHE
ATWIECHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU MPOJIYKTOB
peakium).

Kuciaopoaconepxamme opranuieckue coeuHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
dbu3uYecKkue MU XUMUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NMpUMEHeHHe. BoaopoaHbie CBS3M MEXIY
MOJIEKYyJIaMU CUPTOB. [lelicTBME MeTaHoJIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHOUPTHL. OTUICHTJIMKOJL W TJHUIEPUH: CTPOCHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilis Ha MHOTOATOMHbBIC cUpPTHI). JlelicTBre Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

@deHoJ: CTPOEHHE MOJIEKYJbI, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, ameTalbIeruja: CTPOCHHUE,
bu3nYecKre U XUMMUYECKUE CBOMCTBA (PEaKIIMU OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEAKIIUH ), IOJyUYCHHE U TPUMEHECHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbUHAs W
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XMMUYECKHE CBONCTBA (CBOICTBA,
oOmme s Kiacca KUCJIOT, peakmus JTepuuKaluu), TMONIydeHUEe U
npumeHeHne. CTeaprHOBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIINX
KapOOHOBBIX KHCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, HUX
MOIOIIEE IEUCTBUE.

Crnoxknble 3(QUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbiX 3¢upoB. Kupsl. [maponus xupoB. I[lpumeHeHue KupoB.
buonorunueckas posip KUpPOB.

VYrneBomel: cocraB, Kiaccuukanus —yriaeBoAoB (MOHO-, JHU- H
noyicaxapusbl). [JroKo3a — MpocTeHIInii MOHOcCaxXxapul: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PHU3NYecKre U XMMHUYECKUE CBOMCTBA (B3aUMOJCHCTBUE C
ruapokcugom meau(Il), okucinenue aMmmuayHbIM pacTBOpoM okcua cepedpa(l),
BOCCTAHOBIICHHE, OPOXKEHUE TIIOKO3bI), HAXOXKJICHUE B MPUPOJIE, TPUMEHEHHE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnrono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
euoa03bl.  PU3NYEeCKUe M XUMHUYECKHME CBOMCTBA Kpaxmana (TUIpoJiu3,
KaueCTBEHHAsl pEaKLHUs C HOJIOM).

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
MpOBEJEHNE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHUCIECHHE 3TaHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOACHCTBHE IIIMIEPUHA C
ruapokcuaom Menu(Il)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpoxcumom menu(ll), B3aumopeilcTBHe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenusi mo ypaBHEHHUIO XUMUUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HMCXOJHOT0 BEIIECTBA WJIM MPOAYKTAa PpPEaKUUU MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A30TCoaepKaIne OpraHnIECKUe COCTNHEHUS.

AMUHOKHCIIOTBI ~ KaK  aM(pOTEpHBIC  OpPraHUYCCKUE  COCIMHCHHS.
dusnyeckrue M XMMHUYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha NpHMEpEe TIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusI.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs W TPETUYHAS CTPYKTypa OElKoB. XUMHUYCCKHE CBOHCTBAa OCIIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpaICHUI:
HAOJIFOJICHUE M ONHMCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JE€HATypalus OeKOB
IIpY HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyasipHbIe COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUI:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUU, CPETHSS
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIE METOAbl M3YUYCHHUsS BEIIECTB M WX TPEBpAICHUM:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBS3€H IPU HM3YYCHUU OPTraHHYCCKOU
xumuu B 10 Kilacce OCYIIECTBISICTCS dYepe3 HCIOJIb30BaHHE KaK OOMIMX
€CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TIOHSATHUS: SIBICHWE, HAydHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHUHTE3, KIACCU(PUKAIUs, TMePUOTUIHOCTD,
HaOII0/ICHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOISITHPOBAHHE.

®dwusuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX U3MEPCHUS.

buonorus: kiertka, opranusm, 6mocdepa, oOMEH BEIIECTB B OpraHH3Me,
dboTocuHTE3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (OEIKH, YTIEBOJIbI, KHUPBI,
(bepMeHTHI).

eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATHHOTO TMHUTAHWS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MPETapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMUU

XUMHUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOJYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOHPUTYypaIUs aTOMOB.

[leppuonnuecknit 3axkoH u llepuonuueckas cHUCTEMAa XUMHYECKHX
anemeHToB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cucrtembl xuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX HJIEMEHTOB U 0O0pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEIIECTB IO TpyNmaM M MNEpUOoAaM. 3JHAYCHHE MEPUOJAMYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETOJIAPHAS U MOJISIpHAS, HIOHHAs, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMUUYECKON CBs3M (OOMEHHBIA U JIOHOPHO-
akienTopHeiil). BomoponHas cBsizb. BaleHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [WIBl  KPUCTAUIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue 0 nucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudpukanus  HEOpraHMYeCKMX  COCIUHCHH. Homenkiarypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasl CBSI3b HEOPTraHUMYECKUX BEIIECTB,
MPUHAICKAIMNX K PA3JTUYHBIM KJIACCaM.

Xumudeckas peaknus. Krnaccudukamus XUMUYECKHMX peakiui B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHCHHS U NPEBPAILCHUS SHEPTHH IIPH XUMHICCKHX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX  (DAKTOPOB.
O6paTtumble peaknuu. XUMHYECKoe paBHOBecue. DakToOpbl, BIUAIONIME HaA
cocTostHUE Xumudeckoro pasHoBecus. [Ipunnun Jle Hlatenbe.

OnektponuTuyeckas nuccoruanusi. CUibHbIE W ClIa0ble SJEKTPOJUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, EITOYHAS.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHUs BEUIECTB M HUX MPEBpAILLCHUI:
nemoHcTpanus Tabnun «llepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBay, n3ydeHne Mojieliel KpUCTAUTMYECKUX PeIéTOK, HaOII0IeHNE
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3joKeHUe
NEPOKCUJA BOJIOPOJAa B MPUCYTCTBUM KaTalu3aTropa, OMNPENEJICHHE CpPeabl
pacTBOpPOB BEUIECTB C IOMOIIBI YHUBEPCAJIBHOIO HWHIAMKATOpPA, pPEaKLHUH
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKONW paboThl «BiusHuE pa3inuuHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3a1aun.

Pacu€éTtel 1mo ypaBHEHMSAM XUMHUYECKHX PEaKUHWM, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C UCIOJIBb30BAHUEM ITOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemetrayuioB B llepuonnyeckor cucrteme
xumudeckux daeMenToB J[. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
du3nyecKkue CBOMCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETa/UIOB (Ha TpUMeEpe
KHCIIOpOJia, cepsl, hocdopa u yrieposa).

XHUMUIECKHE CBONCTBA BAKHEHINNX HEMETAILIOB (FaJlOreHOB, CEPhL, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) M HUX  COCAUHCHHM (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUM.

Mertamisl. [lonoxenne meraiioB B [leproandeckoi cucteMe XuMHYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AJIEKTPOHHBIX



o0osouek aToMoB MeTauioB. O0mue guznueckue cBoicTBa MeTamioB. CriaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUAN psi HAPSX)KEHUA METAJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUINUX METAJIOB (HATPUM, KaIuM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O6mume crnocoObl mosyueHusi MeTauioB. [IpuMeHeHne MeTasuioB B OBITY U
TEXHUKE.

DKCIEPUMEHTANBHBIE METOAbl W3y4YEHUS BEIIECTB M HUX MPEBPALLICHUM:
M3YyUYeHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCIEPUMEHTATBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00OpaTOPHBIX ~ OMBITOB  (B3aUMMOJACHCTBUE THAPOKCHAA  AIOMUHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAaueCTBEHHbIC PEAKIMU HAa KATHOHBI
METaJIJIOB).

PacuétHrnie 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Thl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIU
OJIHO M3 BEIIECTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xuMuu B oGecrieueHnn YKOJI0OTUYECKOM, SJHEPTEeTUUECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenuss 00 oOOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJTyYECHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUANIOB: BAXXHEUIIIME CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpUalibl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIsl SJEKTPOHUKHA, HAHOMATEPHUaJIbl, OPraHMYE€CKUE U MUHEPAJIbHBIC
yI00peHUsI.

XUMHUS ¥ 370pOBhE UEJIOBEKA: IMpaBuja HMCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, TpaBuia OE30MAaCHOTO HCIOJIb30BaHUS IIPErapaToB OBITOBON
XHMHHU B TIOBCEIHEBHOM JKU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzarnus MeXnpeIMETHBIX CBSI3€M MpU HW3YYCHHH OOmed u
HeopraHmueckoi xumuu B 11 Kilacce OCYIECTBISETCS 4Yepe3 HCMOJIb30BaHUE
KaK OOIIWX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHATHH, SBISTIONTAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HaAYIHBIN (DakT, rumoresa, 3aKOoH,
TEOpHs, aHallu3, CHHTE3, Kilaccu(uKamms, IEepUOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dus3nka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPAaJUOAaKTUBHOCTb, MOJEKYyJIa, DSHEPrEeTUYECKUNA YPOBEHb,
BEIIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, (PU3UYECCKUC
BEJIMYMHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorms: kieTka, oOpraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIC TMOPOJABI, MOJE3HBIC HCKOIIaeMbIe,
TOIUTMBO, PECYPCHI.

TexHonorus: XUMHNYCCKasi IMPOMBINIJIICHHOCTD, MCTAJLIypru:,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaIOB, CEIBbCKOXO0351CTBEHHOE
IIpOnu3BOACTBO, nmumeBas IIPOMBINIJIICHHOCTD, @apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTDb, IIPOHU3BOACTBO KOCMCTHUYCCKUX IIPCIIApPaTOB, IIPOU3BOIACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAaA IIPOMBIIIIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHEero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeJMEeTHbIM U TpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/ICSITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
oO11ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKONW HACHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroNIUXCsl PYKOBOJICTBOBATHCA B CBOCH
JEATeITbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU II€JTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHSI» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSMH U UJeallaMi POCCUNUCKOTO IPaKJaHCKOT0 00IeCcTBa, MPUHATHIMU B
oOIIecTBE HOpMaMH M TIPABHJIAMH TIOBEJICHHS, CIIOCOOCTBYIOIIMMHE TpOIieccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI KM HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESATEIHHOCTU
0Oy4YaromuXcs MO peaau3aiuy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

IPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPHHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY WU
apryMEHTbI JPYTUX IMPU aHAIU3€ Pa3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHHUS K MPOIECCY TBOpPUECTBA B OOJACTU TEOPUU U MPAKTHUECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh PE3yJbTat



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpECa M MO3HABATEJIbHBIX MOTHMBOB B MOJIYYEHHH M TOCIEAYIOUIEM
aHanu3e  MHPOpMalUMU O  MEPEAOBBIX  JOCTUKEHUAX  COBPEMEHHOU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPBbI 310POBbA:

NOHMMAaHMUS IIEHHOCTEeH 3J0poBOoro M 0Oe3omacHoro o0pa3za KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHUS! K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
MOBCEITHEBHOM JKMU3HU U B TPYJI0BOH JESTEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJI HWHIWBHIYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOro0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEI0BATENbCKOM
JEeSTENBHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO KJjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQEecCuil pa3iuyHOTO poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYAJIbHOM TPACKTOPUH
oOpasoBanus, Oyaymield nmpodeccuu W peaausaid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOLIECHMS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUW XUMHM JJIs
peIIeHIs BOIPOCOB PALOHAIBHOTO HPUPOOIONIB30BAHIS,

AKTUBHOTO HENPUSTHUS JCHUCTBUI, NPUHOCIIIMX BpEIl OKpYXKaIolleu
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO0  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JAESITEIBHOCTH ASKOJOTHMYECKON HaINpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
MIPEJICTaBICHUS 00 OKPYKAIOIIEM MUpPE KaK O €UHCTBE MPUPOIBI U YEIOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIIIM3AIMA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH M BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepUANbHON KyJIbTYPHI, PEHICHUH TI00aTbHBIX
npoOJieM yCTONYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeueHNH YCIIOBUH YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUPAa W TMPOHMCXOMSAIIMX B HEM W3MCHCHHW, YMEHHUS JelaTh
O00OCHOBaHHBIC 3aKJIFOUYCHHS HAa OCHOBE HAYYHBIX (AKTOB M HMMEIOIIUXCS
JAHHBIX C IEJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON TSI TeTbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEephIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUH IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMeTa «XHUMHUS»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHElu(UKy METO/IOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO,
SHEpPrus, SBJICHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAOJIOACHUE, H3MEpPEHHE,
OKCIIEPUMEHT U JIPyTHE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATBLHON KOMIIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXJUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHHUS U  YHUBEPCAJIbHBIC
ydeOHbIe IeUCTBUS B TO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMH  Y4eOHBIMH  MO3HABAaTEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUU HX
JOCTUKEHUSI, COOTHOCUTHb PE3YyJbTaThl JESATEIbHOCTH C TOCTaBJICHHBIMU
LETSIMU;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BBLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCUUKAIMU BEIIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W TPOTHBOPEUHS B pacCMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  MPOLIECCE TMO3HAHMS, HCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpE/ICTaBIIEHUsI — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHYECKOW peaKIUu — TMpU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYKICHUN;

BJIAJETh HAaBBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a
XOJIOM MpOILEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTU
PE3YNIBTATOB MCCIIEAOBAHMS, COCTABISATH OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3aj]lady, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMauu (Hay4IHO-
MONYJISIpHAST JIMTEpAaTypa XUMHUYECKOrO COJIEpkKAHUSA, CIPABOYHBIE MOCOOUS,
pecypebl UHTEpHETa), aHanu3upoBaTh HHPOPMAIUIO PA3IUYHBIX BUIOB U (popM



NpEJCTaBICHUs,  KPUTHYECKH  OICHHMBATh €€  JIOCTOBEPHOCTh M|
HENPOTHBOPEUYHUBOCTH;

(GbopMyIupOBaTH 3aMPOCHl M MPUMEHSITH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCTIOIB30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAIbHYIO (OpMy mpeacTaBICHUS
uHpopmaiu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIOJNBh30BaTh HAYYHBIM S3bIK B KadecTBE CpPEJCTBAa IMpH padoTe C
XUMHAYECKON WHPOpMAIUEil: MPUMEHATh MEXIpPEAMETHbIE ((PU3NYECKUe |
MaTeMaTU4YEeCKUEe) 3HaKM W CHUMBOJBL,  (GopMynbl,  aOOpeBHATYpHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXJIaeMOWl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh HWICH, (POPMYIUPOBATH CBOW TPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJyYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHHKAMHU IMIPH
BBIMIOJITHEHUN  XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl 1Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIlH YIeOHOTO MPOCKTA
(GopMyIupOBaTH BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULMN B X0/1€ OOCYKAEHUSI U 0OMEHAa MHEHUSIMU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JEsITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUPOBaTh U MO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEUIaraéMblii alropuT™M JIEUCTBUH INpU
BBITIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CrIOCO0 MX pEIIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIn3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble pE3yabTaThl OCBOCHUA Kypca «OpraHudeckas XuUMUSI»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHI
MpUPOJbl, B (OPMUPOBAHUM MBINUICHUS W KYJIBTYpPhl JUYHOCTH, €&
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralIUe TOHATUSA (XMUMHUYECKUU SJIEMEHT, aToOM, DJICKTPOHHAs
0o0o0JI0YkKa aToMa, MOJIEKyJa, BaJIEHTHOCTh, JJICKTPOOTPHUIIATEIHLHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIPHAasE — Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIN  CKEJNeT,
(yHKUMOHANIbHAS TpyNmna, pajaukall, H30MEPHs, HU30MEPHI, FOMOJOTHYECKUI
psZ, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOA M a30TCOAEpXKAIIUE COEIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCTUHEHHUS );
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUsI oprannueckux BemecTs A. M. Bytneposa,
3aKOH COXPaHEHHS MAacChbl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3BIK
XUMHHU; MHPOBO33PEHUYECKUE 3HAHUS, JIeXallue B OCHOBE TMOHUMAHMUS
INPUYUHHOCTH M CUCTEMHOCTH XHMHMUYECKHX SBJICHUH, (DAKTOIOrHYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYCHUH U OE€30MaCHOM HCIOJb30BaHUU
BaXXHEHIIMX OPraHMYECKUX BEUIECTB B OBITY U MPAKTUUYECKOW AESATEIBHOCTU
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTepHbIE MPU3HAKHU MOHATHMA,
YCTaHABIMBATh MX B3aMMOCBSI3b, MCIOJbH30BaTh COOTBETCTBYIOIIME MOHSATHUSA
PpU ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAILEHUN OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO CUMBOJIUKY JJIsI
COCTaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dopMysn OpraHMYeCcKMX BELIECTB W ypPaBHEHHM XHMHYECKHX pEaKlu,
M3rOTABIMBATH MOJICNIA MOJIEKYJI OPraHMYECKUX BEIIECTB JJIsi WIUTIOCTPAIUN UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHHM YCTAaHABIMBATH MPUHAJICKHOCTh U3YYCHHBIX
OpraHMYecKUX BEHIECTB IO KX COCTaBYy U CTPOCHHUIO K ONpPENeIEHHOMY
KJIacCy/Tpymnre coeJuHeHul (YIrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), /1aBaTh WM Ha3BaHUS 110
cuctematnueckoit Homenkinarype (IUPAC), a Takke NpuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEIHIECTB (dTHUJICH, MPOIMUJIEH, AlleTHIICH,
ATWJICHTJINKOJIb, TIUIEPHUH, PeHO, (hopMalblIeru, alleTalbIeTu, MypaBbHHAs
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCIOTa, CTEapuHOBas KHUCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, eIi0103a, TIIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENEATh BUIB XUMHYECKOW CBS3U B
OPraHUYECKUX COCAUHCHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH IMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemecTB A. M. bytiepoBa s OOBSICHEHUS 3aBHCHUMOCTU
CBOICTB BEIIECTB OT HMX COCTaBa WU CTPOCHHS; 3aKOH COXpPAaHEHUS MacChl
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckne U XMMUYECKHE CBOMCTBA TUIUYHBIX MPEICTaBUTENEH pazIMUHbIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, MPOMWIEH, aleTHIEH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IIIMIEpUH, (EeHoJ, aleTaabIerua, MypaBbuHas U YKCYCHasl KUCJIOTBI, TJIIOK03a,
Kpaxmaj,  LEeJUIF0JIO3a,  AaMHHOYKCYCHasi  KHCJIO0Ta),  WLIIOCTPUPOBATH
F€HETUYECKYI0 CBA3b MEXJYy HHMH YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINI C UCIIOIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTH yMEHUs XapaKTepU30BaTh UCTOYHUKHU
YIIAEBOJOPOAHOTO ChIpbs (HE(DTh, MNPUPOIAHBIA Tra3, Yrojb), CHOCOOBI HX
nepepabOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIUUCICHHS MO XUMHUYECKHM
yYpaBHEHUSM (Macchl, 00bEMA, KOJIMUECTBA UCXOAHOIO BEIIECTBA WA MPOAYKTa
peakluuy IO U3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BELLECTB WM MPOAYKTOB PEAKIINH);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUKU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
U XUMHYECKMX  SIBJIeHUH  (HaOMroJeHHe, U3MEpEHHe, IKCIEPUMEHT,
MOJICTUPOBAHUE), HCIMOJIB30BaTh CUCTEMHbIC XUMHYECKHWE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAllMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

cOpMHPOBAHHOCT ~ YMEHHUW  CcOOJIOJATh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOM MOCyAod U JabopaTOpHbIM OOOpYIOBaHHMEM, a TaKKe IMpaBuia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKHI
AKCHEpUMEHT (TIpeBpallieHruss OpPraHWYECKUX BEHIECTB MpPH HArpeBaHUU,
NOJIydeHHE HDTWJIEHA M M3YYEHHE €ro CBOMCTB, KauyeCTBEHHBbIE peaKkluu
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TPU HArpeBaHHUM, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C NPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIa0OPAaTOPHBIM OOOpPYIOBAHHEM, MPE/ICTABIATH
pe3yabTaThl XUMHYECKOTO OHKCIepuMeHTa B (opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuii U (QopMyaupoBaTh BBIBOJBI Ha OCHOBE JTHX
PE3yNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3MPOBATH XHUMHUYECKYIO
UHPOpPMAIIMIO, TOJy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHdopmanmu, MHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh YMEHUWM  COONIOJATh  TpaBUIa  DKOJOTHYECKH
11eJIECO00pa3HOr0 TMOBENEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENSIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEW NPUPOIHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha YKUBBIE OPTaHU3MBbI ONPENEIIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cMbica nokazarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIIECHNUSI W MNPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHucTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMUYECKUX POopMYyI.

11 KIIACC

[IpeameTHbIe pe3yibTaThl OCBOCHHUSI Kypca «OOImas u HeopraHWdecKas
XUMUSD OTPAXKAIOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOJMMOM IS PEHICHUS MPAKTHICCKHUX
3a7a4 U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralONIUe MOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIM OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEICHb OKHWCJICHUS, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKas



pEILIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, ANEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIINTUYECKAs IUCCOUMALUSA, OKHUCIUTEIb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOU pPEaKIMM, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEopus
BJIEKTPOJIUTUYECKON AUcCcoLManuu, nepuoanuecku 3axkon . . Menneneesa,
3aKOH COXPaHEHMSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPaILCHUS
SHEPIUM MPU XUMHUUECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAaHUA
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHHMH U O€30MaCHOM HCHOJIb30BAHUU
BOKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEpPHbIC NMPU3HAKU MOHITHH,
yCTaHABJIMBAaTh WX B3aUMOCBA3b, HCIOJIL30BaTh COOTBETCTBYIOUIME MOHSITHUA
IIPU ONKMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY JIs
cocTaBieHus (OpMyJ BEHIECTB M ypaBHEHUW XUMHUYECKUX PEaAKIUi,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIECTB (yrapHbIil ra3, yriaeKUCIbIA ra3, aMMHUaK,
raméHasi u3BeCTh, HEral€éHas U3BeCTh, MUThEBAsI CO/la, TUPUT U JIPYTHUE);

chOpMUPOBAHHOCTh yMEHUW ONPENENATh BAJICHTHOCTh M CTEICHb
OKUCJICHUS XUMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3IMYHOTO COCTaBa, BU/
XUMHUYECKOW CBSI3M (KOBAJEHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOJHAas) B
COCIMHEHUSAX, THUN KPUCTAIMYECKOW PEMIETKM KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAsA, MOHHAS, METAJUIMUECKasi), XapaKTep Cpe/lbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh yMEeHUM yCTaHaBJIMBATh NPUHAIIEKHOCTD
HEOpPraHMYECKUX BEIIECTB MO MX COCTaBY K OIpPEAEIEHHOMY KJacCy/TpyIie
COeIMHEHUN (MPOCThIe BEHIECTBA — METaUIbl M HEMEeTallbl, OKCH/IBI,

OCHOBAHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa W JIEMOHCTPUPOBATh €ro CHCTEMATHU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cuCTEMbI
xuMuueckux snmementoB JI. M. MennesneeBa, UCHOib3ys MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTAIH, «QHEPreTUYECKUE  YPOBHW, OOBSICHATD
3aKOHOMEPHOCTM MW3MEHEHUSI CBOWCTB XUMHYECKMX OJJIEMEHTOB M HX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. MeHneneenBa;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
MMOATBEPKIATH CYIIECTBOBAHUE I'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTH YMEHUS KIIACCU(PUITMPOBATH XUMUIECKUE PEAKIIUH TIO
Pa3JIMYHBIM IPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
s dekTy peakun, I3MCHEHHUIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00PaTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMUPOBAHHOCTb YMCHHH COCTABISITH YPABHCHMUS PCAKIMI Pa3INIHBIX
TUIOB, TOJHBIE W COKpAalEHHbIE YpPaBHEHUSI pEaKIUuid HOHHOrO OOMeEHa,
YUUTBIBAsE YCIOBUS, IPU KOTOPBIX ATH PEAKIIMHU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHI TIPOBOJUTH PEAKIHUH, TMOITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB Pa3IMUHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ~ MOYyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIPHBIX PEAKIM TMOCPEJCTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

chOpMUPOBAHHOCTh  YMEHUH  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PpEeaKIUH OT Pa3Iu4HbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS (TTPUHITUIIL
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXkKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEpHOM KHUCJIOTHI, aMMHUaKa, a
Takxe C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOLIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCIEHUS C UCIOJIH30BAHHEM
MOHSITUSL «MAacCcOBas JOJIs BEIIECTBA B pacTBOPE», 00bEMHBIX OTHOIICHUH Ira30B
npyu  XUMHUYECKUX pEeaKIusiX, MacChl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O00BEMY OJHOr0 U3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(¢deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHHUS YHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJtOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM OOOpYJAOBaHHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUU IUJIAHUPOBATh M BBINMOJHATh XUMUUYECKUIN
IKCTIEPUMEHT (pa310’KeHHE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTopa,
OTIPENICJICHUE CpEelIbl PAcTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
UHJUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOTO OOMEHa, KauyeCTBEHHBIC peaKIuu Ha Cyibdart-,
KapOoHaT- W  XJOPWA-aHWOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Mertamiel» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYyJOBaHUEM, IPEIACTABIATH PE3YIbTAThI
XUMHUYECKOT0 IKCIIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHYCCKYIO
nHpopManuio, MOIydYaeMyK U3 pa3HbIX HMCTOYHHUKOB (CpEeACTBa MAacCCOBOM
KOMMYHHKaIuH, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  TIpaBUja  IKOJIOTHUYECKH
11e71Ieco00pa3HOro TMOBEICHUS B OBITY W TPYAOBOM JEATSIBHOCTH B IEIISIX
COXpPAaHEHHUSI CBOETO 3/I0POBbSI U OKPY’KAIOIIECH MPUPOIHOM Cpeabl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUS HA >KUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
noHnumass cmbicn mokazatens I[IJIK, moscHAT Ha mnpumepax CHocoObI
YMEHBIIIEHUSI W MPEJAOTBPAIEHUs] WX BPEAHOTO BO3JICHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHUE
MIPUMCHSTh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX METOJax IO3HAHHUS BEIICCTB U
XUMHUYECKUX SBICHU;



JUISL CIIETIBIX W CJA0OBHUIASIIIMX OOYYalOIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

11

[Ipeamer
OPraHNu4ecKon
xumun. Teopus
CTpOEeHUs
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

Hroro no pazneny

Pa3znes 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPOIBI —
AJIKaHBI

2.2

Henpenenbaeie
YIJI€BOJIOPOIbL:
aJIKCHBI,
aJIKaJEHBbI,
AJIKUHEBI

2.3

ApomMarnyeckue




YIJ€BOI0PObI

[Ipuponusie
HUCTOYHUKHU

24 3 1
YTJI€BOA0POJIOB U

uX nepepadoTka

Hroro no pazneny 13

Pa3znen 3. Kucinopoaconep:xaiiue opranu4eckue coenHeHHsI

3.1 Crupter. deHon 3
AJberuanl.

39 Kapb6oHoBsie -
KHCIIOTHI.

CrnosxHbie 3(UpPBI

3.3 VYrneBoasl 3 1

Hroro no pazneny 13

Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

AMUHBL
4.1 AMWHOKHCIIOTEL. 3
benxu
Utoro no pazneny 3

Paszgea S. BoicokoMoJiekyJIsIpHbIe COCAUHECHUS

ITmactmaccel.
5.1 2
Kayuyku. Bonokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KJIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbi padoThI padoTsI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aKOH U
[Tepnognueckas
11 3 0.5
cucremMa
XUMHUYECKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 Mmuoroo6pasue 4
BEIIIECTB
XUMUYECKUe
1.3 6 1 1
peakuuu
Hroro no pazneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 Merasuisl 1
2.2 HemeTtamner 1 1
CBs13b
2.3 2
HEOPraHMYeCKUX 1




OPraHu4eCKUX

BEIICCTB
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb

3.1 XuUMUS B )KU3Hb 4 0.5
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO 34 3

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBartejibHbIE

pecypchbl

[Ipenmet oprannueckoi
XUMHUH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHM4YeCKUX COCTMHEHUN
A. M. bytneposa, eé
OCHOBHEIE ITOJIOYKECHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

Mertan u 3TaH —
MPOCTEUILINE MPEICTABUTEIN




aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPONUIEH —
MIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

[IpakTrueckas padora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOUCTB)

Anxanuensl. byranuen-1,3 u
MeTuinoyraauen-1,3.
[TonyyeHne CHHTETUYECKOTO
KayudyKa U Pe3HHbI

10

AIIKMHEIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AlEeTHIEH — MPOCTEUIINI
MPEACTaBUTEb ATKUHOB

11

Brranciaenus mo YpaBHCHHUIO
XUMHYECKOM pC€aKnuu

12

ApeHbl: 6€H30 U TOIYOJI.
ToxkcuyHOCTH apeHOB

13

['eneTrueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam




14

IIpuponHbIe HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII
ra3 u noIyTHble HE(PTIHbIE
ras3sl, HepTh ¥ IPOTYKTHI €€
nepepadboTKu

15

[IpupoHbIE HCTOYHHUKHU
YIJIEBOJOPOJIOB: MPUPOIHBII
ra3 u nomyTHble He(PTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadboTKu

16

KonTpossnas pabora no
pazzeny «YTIeBOI0POIb»

17

[IpenenbHBIC OJHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

18

MHOroaTroMHbI€ CIIUPTHI:
STHJICHTJIUKOJIb U TJIHLEPUH

19

denour: CTPOCHHUEC MOJICKYJIbI,
(1)I/I3I/I‘ICCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, IIPUMCHCHUEC

20

Anbaerunbl: GopMaIbIaeTHT
U aleTalbaernu. ALETOH

21

O/HOOCHOBHBIE ITpEJIENIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAs U YKCYCHas

22

IIpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPEJCTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['UIpOIN3 CIOKHBIX

a¢upoB

26

Kupsl: runponns,
MIpUMEHEHHE,
OroJIoTHYECKasi POJIb )KUPOB

27

VrieBoIbl: COCTaB,
Kiaccuukanus.
Baxueiive npencTaBuTeNu:
TJIF0KO3a, PpyKTO3a,
caxaposa

28

KanMaJ'I U OCJIII0JI03a KaK
IpUPOAHBIC ITOJIUMEPBL

29

KonTtponpHas pabota no
pazneny
«Kucnopoxaconepxkamue




OpraHn4eCKruc COCANHCHU I

30 AMWHBI: METHIAMUH U

AHWJINH

AMHWHOKHCIOTEI KaK
am(poTepHbIe OpraHNYeCcKHe
31 | coeguHeHwus, X
OMOJIOrMYECKOE 3HAUCHHE.
Ilenrtn el

benku xak npupoaHsIe
32 | BBICOKOMOJICKYIISIPHBIE
COCITMHEHUS

OcCHOBHEBIE TOHATHUSA XUMUH
33 | BBICOKOMOJICKYJISPHBIX
COECIUHEHUN

OcHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX

34 .
coequHenuil. [Imactmaccsl,

KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KJIACC

N

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCcKuX daeMeHToB 1. Y.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJIEMCHTOB U
HX COCMHEHMH 10 rpymnmnam u
nepuoJiaM. 3Ha4eHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHUMHYCSCKHUX 3JIEMEHTOB
J.1. MenpeneeBa B pa3BUTUH
HayKu

Crpoenue BeniecTBa. XuMHUYECKas
CBS3b, €€ BU/JIbl; MEXaHU3MBI
00pa3oBaHUs KOBAJIGHTHOU CBSI3H.




Bopoponnas cBsi3b

BaneHTHOCTE.
DIEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

ITonsarue o JUCHICPCHBIX CUCTEMAX.
HUctuanbie n KOJIJIOUIHBIC
pacTBOpsl. MaccoBast 1011
BEIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HCOPraHNM4CCKUuX COC}II/IHeHPlﬁ.
['eneTnueckas cBs3b
HEOPraHN4eCcKUX BEILIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xumuaeckux
peaKkuuii B HEOPTraHUYECKOU U
OPraHM4eCcKO XUMMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS U MPEBPAICHHS
SHEPTHUH NMPU XUMHUIECKUX
peaKImsIX

Ckopoctb peakiuu. OOpaTuMeble
peakuun. XuMUYECKOe
paBHOBECHE

10

IIpakTuyeckas padora Ne 1.




«BrusiHue pa3muyHbIX GaKTOPOB
Ha CKOPOCTh XUMHUYECKOM
peakuum»

11

DNEeKTpOIUTHYECKAS
mucconumanus. [lonstue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakuiuu HOHHOTO
oOMeHa. ['uaposin3 opraHn4eckux
Y HEOPTaHWYECKHX BEIECTB

12

OKucauTenbpHO-
BOCCTaHOBHTEIIHHBIC PEAKITHH.
[Tonsatue 06 >nekTpom3e
pacriaBoB U PacTBOPOB coJieit

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUM

14

MeTtamisl, UX MOJOKESHUE B
[Tepuoanueckoit cucreme
XUMHUYeCcKuX 3aeMeHToB 1. Y.
MeHnpeneeBa 1 0COOCHHOCTH
cTpoeHus atToMoB. O0IIHe
(hM3UYEeCKue CBOHCTBA METAJIIIOB

15

CraBel METaJIOB.
DAEKTPOXUMHYECKUN Psifl
HaMpPsDKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA
BOXHEWIINX METAJJIOB (HATPHiA,




KaJini, KaJlblMii, MarHHi,
IIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUHU

18

XuMHYecKre CBOMCTBA ITMHKA,
JKelie3a U UX COSIMHEHNHU

19

[IpakTueckas padora Ne 2.
"Pemenue skcriepuMeHTATbHBIX
3ama4 no teme «Metaibn"

20

Hemeraiibl, X MOJIOKEHHE B
[Iepunoanueckoii cucreme
XUMHUYeCcKnX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®usnyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETaJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTMHEHUM

23

XHUMHYECKHE CBOMCTBA a30Ta,
dhocdhopa 1 UX COeTUHCHUI

24

XHMMHUYECKUE CBOMCTBA YIIIepo/a,
KPEMHHUS U UX COCAUHEHUN

25

[IpuMeHeHne BaKHEUIINX




HEMETAJIOB U UX COEIUHEHUI

26

O00011IeHNE B CHCTEMAaTH3aLIH
3HaHUH 110 Teme «HemMeTamnby.
Brruucienus mo ypaBHeHUSIM
XUMHUYECKUX PEAKLUi U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTueckas padora Ne 3.
«Pemienne 3KCepruMeHTaIbHbIX
3ama4 no teme "Hemeramis'"»

28

KonTtponpHas padoTa o TemMam
«Metamne» u
«Hemeramneny/Bceepoccuiickas
poBepoyHas pabora

29

Heopranudeckue u opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpraHU4eCcKre OCHOBAHUS

30

AmboTepHbIe HEOpraHU4eCKHUe 1
OpraHUYECKUe COCTMHEHHUSI.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCcKhX
BEIIECTB

31

Pounb xumun B obecrieueHnu
9KOJIOTUYECKOH, SHEPreTUUECKOH U
MUIEBOI 0e30MacHOCTH, Pa3BUTUH
MeIULUHBI

32

[IpencraBnenust 06 oOmUX




HAaYYHBIX IPUHIHUIIAX
MPOMBIIIEHHOTO MOJYy4YEHHS
BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U

33 1 0.5
MaTepUaioB
34 | Xumus U 370pOBbE YEIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34 3

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 xknace/ T'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
HOK,POIII






