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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XHMMHM Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit @enepauun», TpeOOBaHUNH K pe3ylbTaTaM
OCBOCHHMS (efepalnbHOil 00pa30oBaTEIbHOM MNPOrpaMMbl CPEIHET0 OOIIETo
oOpazoBanust  (DPOII  COO), nmpenacraBieHHbIXx B DeaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
mpenojaBanus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepannu, peanu3yrommx OCHOBHEIE
00pa3oBaTeIbHbBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
BocnuTanuss B Pocculickoii @epepauuu Ha 1nepuon o 2025 romay
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMBbI IO XUMHUH, K ONPEICTICHUIO
oOmelt crpaterun OOy4YeHHs, BOCHHUTAHUS W Pa3BUTHS  OOyYaronIuxcs
cpenctBamu yueOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE  COCTaBWJIM  KOHUeNTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH LIe€JieH, COJEp>KaHUs, pPE3yJbTaToB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBHIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTebHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX ILIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHMs. DT IIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥K€ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBbIO U MIPUPOJHON cpene. Peanusyercs xuMmuueckoe oOpa3zoBaHue
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHHs CpPEICTBAMU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMHUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYCHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
yuéToM OOIMX TeJie ¢ TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBbI CpeaHero obmiero oOpasoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBWJIM3AllUM, B CO3JaHUM HOBOM 0a3bl MaTepHUAIbHOMN
KynbTypbl. OHa BHOCHT CBOMl BKJaad B (OpMHUpPOBAHUE pPAIMOHAIBHOTO
HAyYHOTO MBINUJICHUS, B CO3J]aHUE IIEJIOCTHOTO TMPEACTABICHUS 00
OKpYXKAIOIIEM MHUpPE KaK O €JAUHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMHUU HAa OCHOBE IIOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOECHUEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacCThI0 MHUPOBOU KYJIBTYPhI, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPyAa U KU3HHU Kaxaoro uieHa oOmiecTBa. CoBpeMeHHas XUMUS
KaKk HayKa CO3MJaTelibHasi, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha
perieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYCCKOM, IIUIIEBOM, SKOJIOTMYSCKOW O€30IacHOCTH H
OXpaHbI 3/I0POBBAI.

B cootBeTcTBUMU C 0OOmMUMH TEISIMH W TPUHIUIIAMUA CPEIHETO OOIIero
oOpaszoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 ximaccel, 6a30BbIi



YpOBEHb M3y4Y€HUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4YarolIuXcs,  HEOOXOIMMYI0 UM  JJig  BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKHU3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3MYHBIX O0JAcCTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsromuMu - ipeaMeTa  «XUMHsD SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckasd xuMus» U «OOmIas U HEOPraHWYecKas XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEP/KaHHUSI KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH:
cUCTEeMa 3HaHUM MO HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 00111ei
XUMHUH) U OpraHndeckoil xumun. @opMuUpoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TpeAMeTa O0ECrneYrMBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxanusi KypcoB — «Opranudeckas xumus» 1 «OOmas u
HEOpraHuyeckas XuMus» cHopMHpoBaHa B MpOrpamMme MO XMMHHU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K H3YUYCHHUIO Y4eOHOro marepuaia U oOyCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEACIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypc€ OpPraHMYecKOW XWMHUH BEUIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCMYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHHI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHX U 3JIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3BUTHM — OT YIJIEBOJAOPOJIOB JO CIIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHA. B Kypce opraHudeckol XuMHH
MOJIy4alOT pa3BUTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XHUMHUYECKOW CBS3H,
KJIACCU(PMKAMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BEILIECTB OT
UX CTPOEHUS, O XUMUYECKON pEeaKIUu.

[log HOBBIM yrioM 3peHuss B HpeaMeTre «XHMHS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEIEHHUS O BEIIECTBAX U
XUMUYECKOUN peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1ast 1 HeopraHuvecKas
XUMUS» 00YyYarolUMCs MPEeAO0CTaBIAECTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOT0 3aKOHAa C OOLIETEOPETUYECKHMX W  METOAOJOTHYECKHUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUUECKOE U3MEHEHHE (PYHKIUN 3TOro 3aKOHa —
oT 00o0MIatomel 10 OOBACHSIONICH U MPOrHO3UPYIOLIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUH, a TAKKE O XMMUYECKHX PEAKLUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAaMHU COJAEpPKaHUSA, HMEIOIIMMHU KyJIbTYpPOJIOTMUYECKUN U
MPUKIAAHOW XapakTep. JTU 3HAHUSI CIOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBSA3U
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B MO3HABAaTEIbHOU U
MPaKTUYECKON JIEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K Tpolleccy TBOpYECTBa B OOJACTH TEOPUU M MPAKTUYECKUX NPHUIIOKEHHM
XUMUHU, T[IOMOTAIOT BBIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMbIX MpoOJeMax, CBA3aHHBIX C XHUMHEH, KPUTUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O W TMPUMEHATh €€ IS TONOJHEHUS 3HAHWM,
pEelIeHUs] MHTEIUICKTYalIbHBIX M SKCIEPUMEHTANbHBIX HCCIIEI0BATEIBCKUX
3amad. B nenom coaepkanue yueOHOTO mpeaMera «XUMHs JaHHOTO YPOBHS
U3Y4YEHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHUE Yy  OOy4YAIOLIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUs (PUITOCO(PCKUX HAEH, TaKUX KaK:
MaTEepUaIIbHOE  €JUHCTBO HEOPraHMYECKOTO UM  OpPraHM4YecKoro Mupa,
00yCJIOBJIEGHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, [TIO3HABAEMOCTD



MIPUPOJHBIX SBJICHUNA IyTEM SKCHEPHUMEHTA M PELICHUS MPOTUBOPEUYHA MEXITY
HOBBIMHU (haKTaMU U TEOPETHUECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE PO XUMUHU
B PCIICHUU OKOJIOTMYECKHUX TMpobieM, a Takke MpolieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUSl HOBBIX TEXHOJOTMH U
MaTepHuaoB.

B miaHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS W COLMAIA3ALUU
oOy4Jaronuxcsi TPUHATHIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep’KaHUsI W TOCTPOSHHUS TpeaMeTa MpeayCMaTpUBAOT (OpPMHUpPOBaHUE
YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUH, HMEIOIIUX 0a30BO€ 3HAYCHHE JIs
pPa3IMYHBIX BHUJOB JIEATEIBHOCTH: pEIICHUs MpoOjeM, MOWCKa, aHalu3a H
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenopaBaHus XMMHHU Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHEro oO0mero o0pa3oBaHus, MOpU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJe M3y4eHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMupoBaHHE OCHOB XHUMHYECKOM HayKHM Kak oOO0JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHYECKOW JEATETbHOCTH YEJOBEKa M Kak OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOIMYECKOM TOYKM 3PEHHUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMeTa SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUs TJAaBHBIMU LIEJSIMA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢GopMuUpPOBaHHE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
COCTABJISIIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOPOM JIeKaT KIIOYEBbIE MOHATUSA, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOPUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEGHHE U IIOHUMaHUE
CYLIHOCTH JIOCTYNHBIX OOOOIIEHHII MHPOBO33PEHYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpPETEHUS YMEHUM OPUEHTHPOBATbCA B MHPE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH U CNOCOOOB JACATENBHOCTH, CBSI3AHHBIX C
HaOMIOAEHUEM U OOBSICHEHMEM  XHMHUYECKOrO0  JKCIIEPUMEHTA,
cOOJIF0ICHUEM TMPpaBWI 0€30MacHOTO 0OpAIlIEHHS C BEIIECTBaAMHU.

Hapsiny ¢ »sTuM, coxaepxkaTenbHas XapaKTepUCTUKa LeJled W 3a1ay
M3Y4YEeHUs MpeaMeTa B MPOrpaMMe MO XUMHUHU YTOYHEHA U CKOPPEKTHpPOBaHA B
COOTBETCTBMM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpEenolaBaHu XUMUU B OOJIbILIEH CTENEHU OTAAETCS
OPEeANnoYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COAEpKaHud  OOydeHHs,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 001Ie00pa3oBaTeIbHOM
OpraHu3allui, BiaJCIOlIEero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAHUI
U IPUMEHEHUS UX B pEajbHOM JKU3HU JJIs PEIICHUS MPAKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM npuU U3y4YEHHM MpeaMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaUYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTaus OOy4YaroIIMXCs K YCIOBUSM JWHAMHYHO pPa3BUBAIOLIErOCA
Mupa, (OPMHUPOBAHME WHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, T'OTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSATHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopMmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHHMBEPCAIbHOE 3HAUEHUE MJS PA3IMYHBIX BUIOB
NEATEeNIbHOCTU:  pelleHus mpoOJjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa ACSITeIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UINI  IKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIHWSHHUSA BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSTENIbHO NPHOOPETATH
HOBBIC 3HAaHUS MO XUMHH B COOTBETCTBHU C >KU3HEHHBIMU MOTPEOHOCTIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTMU MJIs TIOMCKAa U
aHanu3a Y4yeOHOW MW HAYYHO-TIONMYJAPHOHM HMHPOpMAlUA XHUMHYECKOrO
COJIEpKaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOMI0AaTebHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEICHIUN XUMUYIECKOTO IKCIIEPHUMEHTA;

BOCIIUTaHHE y OOydalIMuxcd YOeXKIEHHOCTH B T'yMaHUCTHYECKOU
HAINPABIEHHOCTH XMMHHU, €€ BXKHON pPOJM B PEUICHUH TJIOOANBHBIX MPOoOIeM
paIoOHaIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOLIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKke
MPUOOPETEHUsT OMbITa HCIOJb30BAHMS TONYYCHHBIX 3HAHWHA JUIS TPUHSATHUSA
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueOHOM miiaHe cpeaHero oOmero oOpa3oBaHUSl MPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOAWT B COCTaB MpeaMeTHOW obmactu «EcTtecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO6miee yMcaO 4YacoB, OTBEAEHHBIX ISl M3YYEHHsS XMMHHM, Ha 0a30BOM
YpOBHE CpeaHero oomero oopa3oBanus, coctarisieT 68 yacos: B 10 kimacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 yaca (1 wac B Hememo).



COILEPKAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYECKOl XMMUH

[IpeameT opraHM4ecKol XUMHH: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
B NOJIYYCHUHU HOBBIX BEIIECTB U MaTepHaOB. Teopusi CTpOEHUsI OPTaHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(dopMyIbl OpraHndeckux BemecTB. ['omomnorus, nzomepus. XUMUYECKasl CBA3b
B OPraHUYECKHUX COEIMHEHHSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne 0  KiIacCUPUKALMKM  OPraHUYECKUX  BEIIECTB.
HoMenknaTypa opraHnyeckux COeIMHEHUH (CUCTeMaTUyecKas) U TPUBUAJIbHBIC
HAa3BaHMS BAKHEUIINX MPEACTABUTENEHN KIIACCOB OPTAHUYECKUX BEIIECTB.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONKMCAHUE JAEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MertaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHUs), HaXOXKACHUE B MNPUPOAE, IMOIYyYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUI psAll. DTUJIIEH U MPONUIIEH
— IPOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3UUECKUE U XUMHUYECKHE CBOICTBA
(peakuuu TUOPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3AIIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHIINE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomy4yeHue
CUHTETUYECKOTO KayuyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH ps.
ALIETWIIEH — TPOCTEMIIMM TMPEACTaBUTENL AJKUHOB: COCTaB, CTPOECHHUE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakuuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHUE.

Apensl. benzoun: cocrtaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TaJOreHUPOBAaHUS W HUTPOBAHMS), MOJYyYEHHE W TPUMEHEHUE.
Tonyon: cocmae, cmpoenue, uzuueckue u Xumuyeckue ceorucmea (peaxyuu
2aN02eHUPOBAHUSA U HUMPOBAHUS), noayueHue u npumeHnerue. TOKCHUHOCTb
apeHoB. ['eHeTnyeckas CBA3b MEXIY YIJIEBOJOPOJAMHU, MPHUHAMJEKAIIMMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIVIEBOXOPOAOB. IIpUpOAHBIA ra3 U MOMYTHBIE
HedTaubie Ta3bl. HegTh u e€ npoucxoxaenue. Cnocodbl nepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalMTUYECKUi), muposn3. IIpoayKTsl
nepepaboTKku He(pTH, HMX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHnHslii yroiabs 1 IpoAyKThI €ro nepepadoTKH.

OKCnepruMEeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB UM WX MPEBPAILCHUN:
O3HAaKOMJIEHHWE € OO0pa3laMy IUJIAaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIMH
«Heptp» u «Yromb», MOJETUPOBAaHHE MOJEKYJI YIJIEBOAOPOIOB U



raJIOTeHONPON3BOIHBIX, MPOBEICHUE NPAKTUYECKOW palboThl: MOIy4YEeHHE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccel, 00bEMa,
KOJIMYECTBA HKCXOJHOI'O BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEUIECTB HWJIM IPOIYKTOB
peakiun).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHble ONHOATOMHBIE COHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (pEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIOreHOBOJOPOJaMH, TOPEHHUE), NPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHoOroaroMHble CHHUPTHL. OTHICHIVIMKOJIb W TJIHMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE CO MICTOYHBIMH
METaJUlaMH, Ka4eCTBEHHAsl peaklis Ha MHOTOaTOMHbIE cUpPTh). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHOol: CTPOCHHE MOJICKYJbI, (PU3MUECKMEe W XHUMHUUYECKHE CBOMCTBA.
Toxcuunocth penouna. [Ipumenenue penona.

Anpneruapl U Kemonvl. DopmanpIeru, ameTaabJIeTul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKkUUy OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIC PEAKLMH ), IOJyUYECHHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOThI: CTPOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius ASTepuUKalMM), T[OJy4YeHUEe H
npumeHeHue. CTeapuHoBasi U OJICMHOBAsI KUCIOTHI KaK MPEACTABUTEIN BBICIIMX
KapOOHOBBIX KHUCJIOT. MbIJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEUCTBHE.

Cnoxsble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupel. ['mapomus xupo. IlpuMeHeHue KUPOB.
buonornueckas poJib )KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, JHU- W
nonucaxapunabl). [Mroko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C
ruapokcuom Menu(Il), okucnenre aMmmMuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAX0XK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ouosiornyeckas pojb. @otocuHTe3. OPyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemnrono3a kak npupoaHbie nonumepbl. CTpoeHHe Kpaxmaia u
Heuono3bl. PU3NUecKMe W XUMHUYECKHME CBOWCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCneprUMEHTAIbHBIE METOAbl M3Yy4YEHHUs BEIIECTB U WX MPEBPALLCHUN:
MIPOBE/ICHNE, HAOJIIOIEHUE U ONMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHbIC PEAKLMUA OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Mmeau(Il)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJACHCTBUE TIMIEPUHA C
rugapokcugom Meau(Il)), anpaernmoB (OKHCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rumpoxcumom menu(Il), B3aumojelcTBUe Kpaxmana ¢
MOJIOM), TMPOBEACHHE MPAKTUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuéTnrblie 3amaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJIHOTO BEIIEeCTBA WJIM MPOJIYKTAa PEAKIUU [0 H3BECTHHIM




Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 UCXOAHBIX BEHIECTB WM MPOAYKTOB
peakiun).

A3oTcoaeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHble  OpPraHHYECKHE  COCTUHECHHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MPUMEPE TIULUHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTuebl.

benku kak MpupoJHbIE BHICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOPUYHASI U TPETUYHAs CTPYKTypa OEKOB. XMMHUYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCHepUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M WX NPEBPALLCHUN:
HaOJIIOEHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalHs OEJIKOB
IIPY HarpEBaHWUH, LIBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMouieKyJIsipHbIe COeIMHEHUSI

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINHU, CPEAHSISA
MoJIeKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — TIOJIMMEPU3ALIHS U TTOJTUKOHACHCAIHS.

DOKcnepruMeHTAIbHbIE METOAbl M3YyYEHHs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHWE C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBS3H.

Peasm3annst MeXnpeIMETHBIX CBA3€H NPU HU3YYEHUH OPraHUYECKOU
xumMun B 10 kjacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX MOHITHI, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMHU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4dHbId (HaKT,
TUIO0TE3a, 3aKOH, TEOPHsl, aHaju3, CUHTE3, KiacCU(UKAIMs, MEePUOJIUYHOCTD,
Ha0II0AeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE.

®duzuka: wmarepus, DJHEprusi, macca, aToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKUI ypOBEHBb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHuU3Me,
(doToCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€NIKH, YIJIEBOJIbI, >KHUPHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOAYKThI, OCHOBBI PAallMOHATBHOTO MHUTAHMS,
MOIOIIME CPENCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHH

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKHUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaIH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH pacnpe/esieHrs AJIEKTPOHOB IO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHAS KOH(UTYpAIIHSI ATOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XHUMHYECKUX
snemenTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



[Tepuoanueckoit cucreMbl xumuuyeckux dnemeHTtoB JI. U. Mennpeneesa c¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM U3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMblX MMU MPOCTBIX M CIOXKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
pPa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBSA3U
(xoBayieHTHasl HEMOJSpHAs U MOJIApHAs, HOHHAsI, MeTajuInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKON CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPDHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA KPUCTAIUIMYECKON PEIIETKU.

IlonaTne o0 nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpPraHMYeCKUX  COEAMHEHUM. Homenkmartypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYecKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYE€CKOW M OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPALIECHUS SHEPTUN NTPU XUMHYECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT PpAa3JIM4YHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYECcKOoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOSIHME XUMHUYecKOoro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiutuueckas aucconuanusi. CuiibHble U CiaOble 3JIEKTPOIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAs, HEUTPAIIbHAS, IIEJIOYHAS.

OKHUCAUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DOKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
neMoHcTpauus tabmui «lleproguyeckas cucreMa XMMHYECKUX 3ieMeHToB /1.
N. MenaeneeBa», n3ydeHrue Mojielield KpUCTAUNIMUYECKUX PEIIETOK, HAOII0ICHHE
M OIKCAaHHUE JEMOHCTPAMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3jioXKeHue
MEPOKCHIA BOAOpPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIWKATOPA, PEAKIIUHU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHYECKOU padoThl «BiusHue pazmuyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKLINI.

Pacuérnbie 3anaum.

Pacuétel 1o ypaBHEHUAM XUMHUYECKMX pEaKIHi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIb30BAHUEM NOHATHSA «MacCOBAast
JIOJISI BELIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. Ilomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xuMuueckux anemeHToB JI. V. MenpeneeBa u 0COOCGHHOCTH CTPOEHUSI aTOMOB.
®u3znyecKkre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMEpe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCIUHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOIHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [Tonoxxenne Mmetamuios B [lepuoauueckon cucteMe XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS BJIEKTPOHHBIX



00o04yek atToMOB MeTaiioB. O0mue Gpuznueckre cBoicTBa MeTaioB. CIIIaBbl
METAIIOB. DJIEKTPOXUMHUUECKUN PsAJT HAPSXKEHUI METasIoB.

XUMUYECKUE CBOMCTBA BAXKHEHUIIIMX METAUIOB (HATPUH, KUK, KalblIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

Ob6mue crnocoOsl moaydeHus: MeTauioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3YUYCHHE KOJUICKIUU «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMMOJCHCTBHE THUAPOKCHIA  ATIOMHHHS C
pacTBOpaMM KHUCIOT M IIeJI0YEeH, KauyeCTBEHHBIE pEaklIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnblie 3anaumn.

Pacuétsl Macchl BemecTBa Ui 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJHOTO M3 YyYaCTBYIOIIUMX B PEAKIMU BEILECTB,
pacy€rsl mMacchl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUS U KU3Hb

Ponb xuMum B 00ecreueHn SKOJIOTHYECKON, SJHEPTEeTUYECKON U MTUIIEBON
0€30IacCHOCTH, pa3BUTHN MeIULIMHBL. [[OHSATHE O HayYHBIX METOJaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIIICHHOTO
MOJTY4YEHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB W MATEPUAJIOB: BaXXHEUIIME CTPOUTEIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepUalibl JJIsl SJEKTPOHUKH, HAaHOMAaTepHUalibl, OpPraHUYECKUE U MUHEPaIbHBIC
yaoOpeHus.

XuUMUsL U 37J0pOBbE YEJIOBEKA: MpaBWJIa WCIOJIb30BAaHUS JICKAPCTBEHHBIX
npernaparoB, MpaBuja OE30MAaCHOTO HCIOJb30BAaHUS TPENapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBs3€ MNpU  HM3ydeHHH OOweld U
HEOpPraHM4eCKO XUMHUM B 11 Kjacce OCYIIECTBIAETCA YE€pe3 MCIOJIb30BAHUE
KaKk OOIIMX E€CTEeCTBEHHO-HAYUHBIX MOHSITUN, TaK U TOHSATUH, SBISIOIIUXCS
CHUCTEMHBIMU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpUSs, aHAIW3, CHUHTE3, KiIaccuUKaius, MNEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJIEIMPOBaHUE, UBMEPEHUE, SIBJIICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJIECKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TOMN, pPaJAUOAKTUBHOCTh, MOJIEKYJIa, DSHEPreTUYECKUN YpOBEHbD,
BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE BENIeCTBA, (DU3UUYECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHusM, -JKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: mMuHEpasibl, TOpPHBIE TMOPOJBI, IMOJE3HBICE MCKOIMAEeMbIE,
TOILIMBO, PECYPCHI.

TexnoJorus: XUMHUUYCCKas IMPOMBIINIJICHHOCTD, MCTAJIIIyprusi,
IMPON3BOACTBO CTPOUTCIIbHBIX MaTCpHraoB, CEJIbCKOXO03SMCTBEHHOE
IMpOn3BOACTBO, nuIieBas IMPOMBIINIJICHHOCTD, (I)apMaI_ICBTI/I‘I€CKa$I

IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUUCCKUX IIPCIIapaTOB, IMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaJoB, SJICKTPOHHAA IMPOMBINIJICHHOCTD,
HAHOTCXHOJIOI'NHU.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCS TPOTPaMM CpEIHETro oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M NpeIMeTHbIM). HayyHo-mMeTonuyeckoid OCHOBOM st
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJIEICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYaIOIMMUCA POCCUMCKON TpaKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKJIECHUW JMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYyKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCS B CBOEH
JEeSATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIIMMH LETOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHs JOCTUTaloTCs B
€AMHCTBE YYEOHOW UM BOCHHTATENIBHOM JIE€SITEIbBHOCTH B COOTBETCTBUM C
I'YMaHHCTHYECKUMU, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HWJ€alaMu POCCUNUCKOTO IPakIaHCKOT0 OOLIECTBA, MPUHATHIMU B
oOlIecTBe HOpMaMu U IIpaBUJIaMHU TOBEACHUS, CIIOCOOCTBYIOIIMMU IMPOLIECCAM
CaMOINO3HAHUS, CaMOPa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUSl TMpeAaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4JaronmMxcs o peayu3aly NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpamaaHCKOro BOCIIMTAHUSA

OCO3HaHUs  OOYYAIOMIMMHUCS CBOMX KOHCTUTYLMOHHBIX TMpaB H
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPSIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUEOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIMOIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMAaTh MOTHBBI, HAMEPEHHUSA, JIOTUKY WU
apryMEHTBI IPYTUX MPU aHATU3€ PA3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY W HAy4YHOMY HAacCJeIuI0
OT€YECTBECHHON XMMUH;

yBa)KEHUsSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
OPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PEe3yJIbTatr



JUITATEIbHBIX ~HAOMIOJEHUM, KPOIMOTJIMBBIX 3KCHEPUMEHTATIbHBIX TOHUCKOB,
MTOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpeca M NO3HABATEJIbHBIX MOTMBOB B IMOJYYEHHH U TOCIEAYIOLIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CHIOCOOHOCTH  OLIEHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
MMO3ULIMA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN 3THUX
MTOCTYTIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEeW 370poBOro M 0Oe30macHoro oOpa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIOAICHUS TpaBWil 0€30MacHOr0 OOpalleHuss C BEIIECTBAMHU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MMOHUMaHUS LIEHHOCTH MPaBWJ HMHIUBUAYAJIbHOTO U KOJUJIEKTHBHOIO
0€e30MacHOr0 MOBEJAECHUS B CUTYyalUsX, YTPOKAIOIIMX 370POBBIO U KU3HH
JIIOICH;

OCO3HaHUSl  MOCJIENCTBHUM W  HENpUATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOW, TBOPYECKOW UM JAPYIHMX BHJAX
NeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIIEHWU MNPAKTUYECKUX 3aaad
COIIMAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOETrO Kjlacca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOPEeccCUuil pa3auvyHOro poja, B
TOM YHCII€ HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUW 110 XUMHH;

YBaXEHU K Tpyay, JIOIAM TpyJa U pe3ylbTataM TPYyIOBOH
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
oOpaszoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IoTpeOHOCTEH 00111IeCcTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJ1eCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS I00ANBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEeibl;

OCO3HaHUsI HEOOXOJWMOCTH HCIOJIb30BAHUSA JOCTHKEHHM XUMHUU JUIS
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEH OKPYKAIOIIEH
OPUPOAHON CpeJie, YMEHHUS POTHO3UPOBATh HEOIATONPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACUCTBUI U NPEIOTBPAILAT UX;

HaJIU4YMS  Pa3BUTOTO  HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTMYECKOU
KyJbTYpBl, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HAMpPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B NO3HABATENbHOW, KOMMYHUKATUBHON U COLIMAIBHOMN



MPaKTUKE, CIOCOOHOCTH W YMEHHSI AKTHBHO TPOTHUBOCTOSTH HJICOJOTHH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHeMUUKN XUMUW KaK HayKd, OCO3HAaHHWS €€ pOJu B
(GbopMHUPOBAHNY PANMOHAIEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEIIOCTHOTO
MpEeACTaBICHHS 00 OKPYXaIOIIEeM MUPE Kak O €JMHCTBE MPUPO/IbI U YETIOBEKA, B
MMO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOU
UUBWIN3ALMKU: B €€ T'yMaHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOM pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEepPUANTBHOW KYJIbTYpPbHI, PEIICHUU TJIOO0ATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M  DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrieYeHUr YCI0BUM YCIEITHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHUMAHUSI CYIIHOCTA METOJ0B
MO3HAHUS, HCMOJb3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJB30BaTh TMOJydyaeMble 3HAHUA Il aHajiu3a U OOBSCHEHHS SIBICHUM
OKPY’KAIOIIEr0o MHUpa M MPOUCXOASIMIMX B HEM HM3MEHEHUM, YMEHHS JeNlaTh
000CHOBAaHHBIE 3aKJIIOYEHHUS] HAa OCHOBE HAY4YHBIX (DAaKTOB W HMEIOIIUXCA
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpooieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKOMN AESTEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa3oOBaHUIO U
caMOoOOpa30BaHMIO, K AKTUBHOMY IOJYYCHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHHM C >KM3HCHHBIMHU MOTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B pasMuHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUSI yU4EOHOTO MpeaMeTa «XUMUsH
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (OPMHPOBAHUS ~ MHUPOBO33pPEHHUSA  OOyYaronIuxcs
MEXKIUCUUILIMHAPHbBIE (MEeXTpeIMEeTHBIC) oOIIEeHAyYHbIE MOHSATHUS,
OTpa)karolue IEJIOCTHOCTh HAYYHOM KapTUHBI MUpA U CHENU(UKY METOOB
MO3HAHUA, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe NENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecnednBarommye (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YJarOIINXCS,;

CIIOCOOHOCTH O0yJarOIIIXCSI UCIIOJIB30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSI W  YHHUBEPCAJIbHBIE
y4eOHbIe ICHCTBUS B TO3HABATEIILHON U COIIMAILHON TIPAKTUKE.



MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJIAJECHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKAaTUBHBIMU W  PETYISTHBHBIMU
NEUCTBUSAMH.

OBiaseHue  yHMBEPCAJBHBIMM  Y4eOHBIMM  IO3HABATeJIbHBIMH
NEeUCTBUSAMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpPoOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IMOCTaBICHHBIMU
LETSAMU;

WCIIOJIB30BaTh IPH OCBOEHUU 3HAHWUU MPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE IPU3HAKH MOHATUN M YCTAaHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIs1 OOBSICHEHHSI OTACTBHBIX (PaKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS W KPUTEPUU JUIsl KIAacCU(HUKAUUU BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHaBJIMBAaTh IMPUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIABIIATh 3AKOHOMEPHOCTH M MPOTUBOPEUMS B PACCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHNUS;

NPUMEHATh B  NPOLECCE TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MNpeoOpa3oBBIBATH  MOJIEIbHBIE
MPEACTABICHUS] — XHUMHUYECKH 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopmyna, ypaBHEHHE XHUMHUYECKON pEakUMH — TPHU PEIICHUU YYEOHBIX
MTO3HABATEJIbHBIX M MPAKTUYECKUX 3a/lay, IPUMEHSATh Ha3BAaHHBIE MOJIEIbHBIE
MIPEACTABIICHUS JIJIS1 BBISIBJICHUSI XapaKTEPHBIX NMPU3HAKOB U3y4a€MbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuuit;

dopMynupoBaTh 1€MW 3aJadyd  UCCIEAOBaHUS, HCIOIb30BaTh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKIACHMUIA;

BJIQJIETh HABbIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEpPIICHCTBOBaTh YMEHHA HaOMoaTh 3a
XOJIOM  TMpollecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJBl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOM UCCIeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSIBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/lay, MNPUMEHEHUIO Pa3Iu4HbIX
METOJI0B MTO3HAHUSI.

3) paboTa ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCS B PANIMUHBIX HCTOYHMKAX HHPOpMauuu (Hay4yHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM



MIPEACTABICHUS,  KPUTHUYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYNBOCTH;

(GopMyTHUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IPU MMOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS YYEOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIBHYIO (OpMYy MpEACTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAy4YHBI $3bIK B KauecTBE CpeACTBa Ipu padore ¢
XUMHUYECKON WH(pOpMaluel: MNPUMEHSITh MEXMpeAMETHbIE ((PuU3nyecKkue u
MaTeMaTHYeCKHe) 3HaKM W CHUMBOJBL,  (opmysbl,  abOpeBUATypHI,
HOMEHKJIATypYy;

HCIIOJIB30BaTh M NPeo0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHUe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM JeCTBUSIMU:

3a/1laBaTh BOMPOCHI MO CYLIECTBY OOCYXJaeMOll TE€Mbl B XOJ€ AUaora
W/WJW JUCKYCCUU, BBICKA3bIBaTh WJEH, (HOPMYJIUPOBATh CBOM MPEMAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS NPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JI€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMHU IpHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOM padoThl IO
MCCJIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealnu3alui y4eOHOIO MPOEKTa U
(opMyIHpPOBATH BBIBOJBI MO pE3yIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COrJIaCOBAHUS NMO3ULUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATENIbHYIO
NEeATEIbHOCTh, ONpeAeNss €€ LeNH W 3aJaud, KOHTPOJIHMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpelaraéMblii alropuT™M JEUCTBUM MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3a7a4d, BbIOMpaTh Haubosee
3 PeKTUBHBIN CIOCOO MX pelIeHUs ¢ YYETOM TOJYyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh  CAaMOKOHTPOJIb ~ CBOEM  JESATENBbHOCTH HAa  OCHOBE
caMOaHaJIi3a U CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWUMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKUH DJIEMEHT, aTOM, OJJIEKTPOHHAas
o0osoyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,



XUMHUYECKas CBsI3b, CTPYKTypHass Qopmyina (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJSIpHAas Macca, MOJSIpHBIM  OO0BEM,  YIJIEPOJHBIA  CKEJeT,
(GyHKIIMOHAIbHAS TPYINaA, paauKall, U30MEpHUs, H30MEpbl, TOMOJIOTUYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA M a30TCOJAEp)KAILIKUE COCOUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHUS opraHndeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHHMSI MAcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHHA A3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeKalllhe B OCHOBE ITOHMMaHHS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BAKHEUILIMX OPTraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YEJIOBEKa,;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTEPHBIC MPU3HAKU MOHSITHIA,
YCTaHABIMBAaTh UX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIHME IMOHSATHUS
IIPU OMKUCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX COCIUHEHUMN;

c(hOpMHPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
(GopMyn OpPraHMYECKMX BEIIECTB M YPABHEHUH XMMHYECKUX PpEaAKIIHi,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB ISl MILTIOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTAHABIUBATH MPUHAIIEKHOCTD U3yYEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEeAeIEHHOMY
KJIacCy/Tpynne COEeIWHEHUW (YriaeBOAOPObI, KUCIOPOA U a30TCOAEpIKAIIUE
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHMs), JaBaTh MM Ha3BaHUA IO
cucremarudyeckord HoMmeHkiarype (IUPAC), a Takxe mpUBOAUTH TPUBHAIBHBIC
Ha3BaHUsl OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONMUJIECH, alleTUJIEH,
ATUJICHTJIUKOb, TTIMUEPUH, (EHOII, (popManbaAerul, aueTaibAerul, MypaBbuHas
KHCIIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHCJIOTa, CTE€apUHOBAas KHUCIOTA,
[II0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(OPMUPOBAHHOCTh YMEHHS OINpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHATH MOJIO)KEHHUSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. bytiepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChI
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHUHM  XapaKTepu3oBaThb COCTaB, CTPOEHHE,
(¢u3nuecKue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PAa3IUYHbBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIECH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJIb,
[NIALEPUH, (EHOJI, alleTalbIETU ], MypaBbUHAA U YKCYyCHAsl KUCIOTHI, TTI0OK03a,
Kpaxmaji,  LeJUII0JIo3a, aMUHOYKCYyCHasi  KUCJIOTa),  WILIIOCTPUPOBATH
FeHETUYECKYI0 CBSI3b  MEXKJYy HUMH YpaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEepU30BaTh MCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbsSt (HE(PTh, TPUPOJHBIA Ta3, Yrojb), CHOCOOBI HUX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
pEeaKlMK MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB WUJIU MPOAYKTOB PEAKIINN);



c(hOpMHUPOBAHHOCTh YMEHUU BIAJACTh CHUCTEMOW 3HAHWUW OO0 OCHOBHBIX
METO/JaX HAYYHOrO MO3HAHUsA, UCIIOJIb3YEMbIX B XUMUU MIPU U3YUYEHUU BEIIECTB
U XMUMHYECKUMX  SBJIICHHA  (HAOJIOJEHHE, HW3MEPEHHE, IKCIICPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
MPUHATUS PELIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTH ~YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCYAOoW M Ja0OpaTOPHBIM OOOPYJOBAaHUEM, a TAKXKE IpPaBHIIA
oOpalnieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIOJHEHUIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
AKCIIEPUMEHT (IIPEBPAILCHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIy4YeHUE OTWIEHA M HW3YYEHUE €ro CBOMCTB, Kauye€CTBEHHBIE pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHaTypalusi OENKOB MpH HArpeBaHWU, IIBETHHIC
peakuuu O€IKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BEIIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, IPEACTABIIATH
pe3ynbTaThl XHMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE 3THUX
pE3yNbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(pOpMaMIO, TOJYyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYyTrux);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOMIOJAaTh TMpaBWIa  HKOJOTHYECKHU
L[EJIECOO0PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 3J0POBbS M OKPYKArOUIEH MPUPOIHON CpEbl, OCO3HABATH
OMAaCHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MbI ONPEIEIEHHBIX OPraHUYECKUX
BEIIIECTB, MOHUMas cMbici noka3arens [1JIK, moscHaATh Ha mpumepax CrocoObI
YMEHBUIEHUS W TPENOTBpPALIEHUS] MX BPEIHOTO BO3JAEHCTBHUS HAa OPraHu3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCSA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASIIMX OOYYarOIIUXCS: YMEHHUE MCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpalins ngna  3anucu
XUMUYECKUX (HOopMyI.

11 KUIIACC

[IpenmeTtHble pe3ynabTaThl OCBOEHUsI Kypca «OOIasi ¥ HeopraHudecKas
XUMHUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOJAMMOW ISl PEIICHHUS MPAKTUYECKUX
3a/la4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30ToII, S-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, DJJICKTPOOTPHULIATEIILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
CBsI3b (KOBaJICHTHAs, UOHHAsI, METAJUIMUECKasi, BOJIOPOIHAS ), KPUCTAIIMYECKAS



peméTKa, TUIIbl XUMUYECKUX PEAKIIUHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJINTHI,
ANEKTPOJUTUYECKAS TMCCOLMALMS, OKHUCINTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakUuy, XUMUYECKOE PABHOBECHUE); TEOPHUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akod 1. . Menneneena,
3aKOH COXPAHEHMsI MACChl BEIIECTB, 3aKOH COXPAHECHHMS W IIPEBPALLCHHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHMSA, JIEXKAllMe B OCHOBE IOHUMAaHHUS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HAKTOIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BXHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON NEATEeIbHOCTU
YEJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTh XapaKTePHBIC MPU3HAKU MOHITHIA,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUSA
IIPY ONIMCAaHUH HEOPTaHWYECKUX BELIECTB U UX ITPEBPAILCHUM;

c(OpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
coctaBieHuss (OpMyd BEUIECTB W yPaBHEHUH XHMHYECKUX PpEaKIHil,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHasibHblE Ha3BaHHS
OTJIETbHBIX HEOPTAHUYECKUX BEUIECTB (YrapHbIi ra3, yriaeKUciblil ra3, aMMHaK,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCThb, IUThEBAS COJA, TUPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJEHTHOCTb M CTENEHb
OKHCIICHHUSI XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAasA) B
COCAUHEHNAX, THUN KPUCTAUIMYECKOW PpEMIETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, HOHHASI, METAIUIMYECKAs ), XapaKTep CpeAbl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIIEKHOCTb
HEOPraHMYECKHUX BELIECTB IO UX COCTaBY K OIPENEIEHHOMY KIacCy/TpyIie
COEIMHEHHI (TPOCThIE€ BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJBI,

OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U JAEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTHYCCKYIO (QYHKINN;

c(OPMUPOBAHHOCTh YMEHHM XapaKTEPHU30BaTh SJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX »3jeMeHTOB 1-4 mepuonoB lleproguueckoil cuctembl
XuMHUecKux ameMeHToB JI. M. MeHneneeBa, UCHOIb3ysl MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX JJIEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnaMm llepuonndeckoin CUCTEMBI XMMHYECKUX
anemenToB [l. 1. MeHpeneena;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) O0OIIKE
XUMHAYECKHUE CBOMCTBA HEOPraHMYECKMX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOJATBEPKIAATh CYUIECTBOBAHNE T€HETUUECKOW CBA3U MEX]y HEOPTraHUYECKHUMU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(hOpMHUPOBAHHOCTH YMEHUS KIAaCCU(PULIMPOBATH XUMUUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolluX BEIIECTB, TEIJIOBOMY
2 deKTy peakiumu, N3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OpaTUMOCTH
pEeaKIMK, YYaCTUIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPAaBHEHUS PEAKIMI pa3IMuHbIX
TUIIOB, TOJHBIE M COKpAUIEHHBIE YpaBHEHHS pEaKIMi HOHHOrO OOMeHa,
YUUTBIBAS YCIOBHUS, PU KOTOPBIX 3TU PEAKLMU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIUHU, MOATBEPKIAAIOIINE
KaueCTBEHHBIH COCTaB PA3IMYHBIX HEOPTaHHMUECKHUX BEIIECTB, PacllO3HABATH
ONBITHBIM ~TYTEM  HWOHBI, MNPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPax
HEOPTaHMYECKUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIMHA TOCPEICTBOM COCTABICHUS AJIEKTPOHHOTO
OaylaHca ATUX peaKIvii;

chOpPMUPOBAHHOCTh ~ YMEHUN  OOBICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peaklud OT pa3iuuHbiX (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACUCTBUS (IPUHLIUT
Jle lllaTenbe);

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XUMHUYECKHE MPOLIECCHI,
JIeKAaIUEe B OCHOBE MPOMBIIIJICHHOTO MOTYYeHHsI CEPHOM KUCIOThHI, aMMHaKa, a
Takke cHOPMHPOBAHHOCTH MPENCTABICHUM 00 OOUIMX HAYYHBIX MPUHIUMNAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBHIYHCICHUS C HCIIOJIb30BAHUEM
MOHSITHS «MacCOBasi JAOJIS BEIIECTBA B PaCTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B
Opy XUMHYECKHX pEeakKIMsX, MacChl BEIIeCTBA WM O0BEMa Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce Wi O0O0BEMY OJHOTO W3
YYACTBYIOIIMX B PEAaKIMU BEUIECTB, TEIUIOBOrO 3(QexTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHS MACChl BEUIECTB, MPEBPAILICHUS M COXPAaHEHUS YHEPTUH;

chOpMUPOBAHHOCTh ~yMEHHW  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON TOCyI0N W 1abopaTOpHBIM OOOpYIOBaHUEM, a TakKe MpaBHIa
oOparlieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMHU TIO BBITIOTHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMUYECKUH
AKCIIEPUMEHT (pa3yioKeHHEe MEPOKCHIA BOJIOPO/Ia B MPUCYTCTBUU KaTaIN3aToOpa,
OTIpE/ICTICHUE Cpelbl PAcTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIHEHOTO
WHANKATOpa, BIUSHUE pPa3UYHBIX (AKTOPOB HAa CKOPOCTh XHUMHYECKOH
peaKiuy, peakiu HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha Cyibdart-,
KapOoHaT- W  XJIOPUIA-aHWOHBI, HAa  KAaTHOH  aMMOHHsS,  pEIICHHE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMaM «Mertamibey u  «Hemerammer»y) B
COOTBETCTBMM C MpPaBWIAMH TEXHUKH O€30MACHOCTU TMpH OOpalleHuH C
BEIIECTBAMH H JIaOOpaTOPHBIM O00OPYAOBAHHMEM, MPEICTABIATh PE3YIbTATHI
XUMHUYECKOTO IKCIEpPUMEHTa B (OpME 3alHcH ypaBHEHUW COOTBETCTBYIOIIHUX
peaxiuii 1 GOpMyIHMPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATH XMMHUYECKYIO
nH(popMaIUIo, TMOJy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHKAIH, IHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  HKOJOTUYECKHU
L[E€JIECOO0PA3HOTr0 TOBEACHUS B OBITY M TPYIOBOM JAESITEIBHOCTH B IENSIX
COXPAaHEHHUsI CBOETO 3JI0POBBS U OKPYXKAIOIICH MPUPOTHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB,
noHnMass cmbicn mnokazatens [IJIK, moscHAT, Ha mnpumepax CcrnocoObl
YMEHBIIICHUSI M TPEAOTBPAICHUS WX BPEAHOTO BO3ACHCTBHS Ha OpPraHU3M
YeJI0BEKa,;

T OOYYArOIIMXCSl C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;



JUIS CIIETIBIX W CIa0OBUASIIUX OOYYaIOMUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitnma nmns  3amucu
XUMUYICCKUX dbopmy.






MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC

Konx nposepsiemoro
pe3yabrara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30E
cpeaHero odmero o6pazoBaHus

1

TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

CdopMupoBaHHOCTH TMPEACTABICHUI O XMMHUYECKOW COCTaBISIOMICH
MUpa, POJIU XUMHUH B MTO3HAHUHU SIBJICHUN MPUPOADBI, B POPMUPOBAHUU MBI
e (hYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOW MJISi PEHICHUS IPAKTY
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cpejie

1.2

Biianenue cucteMoi XUMUYECKUX 3HAHUM, KOTOPAsl BKJIKOYAET: OCHOBOIIO
BaJICHTHOCTb, DJIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHYECKa:
MOJIIPHBIA 00BEM, YIIEpPOIAHBIA CKeNleT, (YHKIMOHAIbHAS TPYIIa, [
TOMOJIOTUYECKUM Psifi, TOMOJIOTH, VYIJEBOAOPOMABI, KHUCIOPOA- M &
OMOJIOTMYECKH aKTUBHBIC BEIIeCTBA (YIIIEBOMIBI, XKUPHI, OCIIKH ), MOHOMEP
BBICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPUU U 3aKOHBI (TCOPUS XUMHUE
BemectB A.M. bytiiepoBa), 3aKOHOMEPHOCTH, CHMBOJIUYECKUN SI3BIK XHMI
O CBOKMCTBaxX, COCTaBe, IMOJyYCHHWU M OE30MacCHOM HCIOJb30BAHUU B:
OpPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON ACATEIHHOCTH YEIOBEKA

1.3

CdopMupoBaHHOCTb YMEHHUIl BBISIBIATH XapaKTepHbIE MPU3HAKU
B3alMOCBSA3b, MHCIIOJIB30BATh COOTBETCTBYIOIME IOHSTHS IPH ONU
IIPEBPALICHUI OPraHUYECKUX COEIMHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHHI HCTIOIH30BATh XUMUYECKYIO CUMBOJIUKY IS
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) POPMYT OPraHUYECKHX BeIll
peaKuuii, U3roTaBIuBaTh MOJAEIN MOJIEKYJI OPTraHUYECKUX BELIECTB IS U
IIPOCTPAHCTBEHHOI'O CTPOCHHUS

1.5

CdopmMupoBaHHOCTh YMEHMH YyCTaHABIMBATh MPHUHAJIEKHOCTh W3YUYEHH
UX COCTaBy M CTPOEHHIO K ONpeAeIEHHOMY Kjaccy (IpyIIe) COeAUHEHN
a30TCOMEpKAILUE COCIUHEHMs], BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS)
cucremarnueckoii Homenknarype (IUPAC)

1.5

ChopMupOBaHHOCTH YMEHMS ONPEACTATh BHJBI XUMHUYECKOH CBS3U |
(ogMHApHBIE U KpaTHBIE)

1.6

CdopMupoBaHHOCTh YMEHHS MPUMEHSATH: MOJOKEHUS TEOPHUH CTPOCHUS
BbytnepoBa s 0OBsSCHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT MX
COXPAHEHHsI MACCHI BEIIECTB

yFHCBO,HOPOHLI. KI/ICJ'IOpOIlCO,I[Cp)KaH_II/IC )51 a30TCoACpIKaIIue
BBICOKOMOHCKYJI}IpHBIe COCAMHCHUA

2.1

C(pOpMI/IpOBaHHOCTB YMCHI/Iﬁ NPUBOAUTE TPUBUAIIBHBIC HA3BAHUA OTHC.




(3THSIeH, TPONUJICH, AaleTHJICH, STUJICHTJIUKOb, TIUIEPHH, (GEHOI,
MypaBbUHAs KHCJIOTA, YKCYCHAas KHCJIOTa, OJICMHOBAas KHCIJIOTa, CTE
bpyKTO3a, KpaxmaJl, 1eUTFI03a, TITUIUH)

2.2

ChopMUpOBaHHOCTh YMEHHI XapaKTEPU30BaTh COCTAaB, CTPOCHHE, (PU3UT
THUITNYHBIX HpeI[CTaBHTeJICﬁ paSJII/I‘-IHbIX KJIaCCOB OpFaHI/I‘-IeCKI/IX BCL
MPOMWJICH, aneTuiieH, OyranueH-1,3, merunOyraaueH-1,3, OeH30m, MeT
I‘HI/II_[epI/IH, (beHOJI, alcTaabaAcrua, MypaBBI/IHaSI nu YKCYCHaSI KHCIIOTHBI, T
AMUHOYKCYCHasl KUCJIOTa)

2.3

CopMUpOBaHHOCTh  yYMEHHUSA  WUIIOCTPUPOBATh  IE€HETHUYECKYIO
MPEJICTABUTENIIMA  PA3NIMYHBIX KJIACCOB OPraHMYECKHUX BEHIECTB Y«
XUMHUYECKHUX PEAKIMH ¢ UCIIOJIB30BAaHUEM CTPYKTYPHBIX (GOPMYI

2.4

ChopMupoBaHHOCTH YMEHHS XapaKTEPHU30BATh UCTOYHUKH YTIIEBOIOPOAE
ra3, yrojib), CocoObI X MepepaboTKH U MPAKTHUYECKOE TPUMEHEHHUE PO/

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh YMEHUH BIAJETh CHCTEMOIl 3HAaHUN 00 OCHOBHBIX
UCIONIb3YEMBIX B XHMHUU TMPHU H3YYECHUU BEUIECTB M XMUMHUYECKUX SBIICI
HKCIIEPUMEHT, MOAEIUPOBAHNE), UCTIOJIb30BaTh CUCTEMHBIC XUMUYECKHE
B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BELIECTBAMH U UX TIf

3.2

CdopMupoBaHHOCTH YMEHUN COOJIFO/IATh TMPABUJIA MOJIb30BAHUS XUMHYEC
0o0opyIoBaHHEM, a TAaKXe MpaBuiia OOpaleHUsi C BEIIECTBAMU B COOT
BBITIOJTHEHU IO JIa60paTOpHBIX XUMHUYCCKUX OIIBITOB

3.3

CdopMupoBaHHOCTh yYMEHUN IUIAHUPOBATH U BBIMOJIHATH XUMUYECKUI
OpraHWYECKUX BEIIECTB IPHU HArpeBaHWUHM, MOJYYEHUE STUJIICHA U U3y4YEH
pPEaKIuu OpPraHUYEeCKHX BEIECTB, JeHATypalus OElKOB MpHU HarpeBaHUI
COOTBETCTBUU C TMpaBWJIAMU TEXHUKHU OE30MACHOCTH TMPH OOpAIIeHUU C
000py/oBaHNEM; TPEICTABIATh PE3YNbTAThl XUMHUYECKOTO IKCIEPUMEHT
COOTBETCTBYIOIIUX peakinii U GOpMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX [

3.4

CdopmMupoBaHHOCTh YMEHUH MPOBOAUTH BBIYUCIEHUS MO XUMHYECKUM
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOJYKTA PEAKLHUH IO U3BECTHBI
OJIHOTO M3 MCXOJHBIX BEUIECTB MJIM POAYKTOB PEAKIIIH)

3.5

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ KPUTHYCCKU aHAJIM3UPOBATH XUMHUYCCKYHO
Pa3HbIX NCTOYHUKOB (CpCI[CTBa MacCOBOM I/IH(I)OpMaI_II/II/I, CCTh I/IHTepHCT )51

3.6

CdopMupoBaHHOCTh YMEHUI COOJIOATh IPAaBUIIA SKOJIOTUYECKH LIETIECO
TPYIOBOM NEATEIBHOCTH B LENSAX COXPAaHEHHsI CBOETO 3J0POBBS U OK]
OCO3HABaTh OIACHOCTh BO3JCHCTBUSA Ha JXUBBIE OPTraHU3MBbI OIpENENE
noHumasi cmbici nokaszatens [IJIK (mpeagenbHo AOMYyCTHUMON KOHUEHTP
crocoObl YMEHBIIEHHS U MTPEIOTBPALLIEHUS] X BPETHOTO BO3JAEHCTBHS Ha «

11 KUIIACC



Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30Ba
cpeaHero o01ero o0pa3oBaHus

1

TeopeTnuecknue OCHOBbI XUMHUHU

11

Biianenre cucteMoi XMMUYECKUX 3HAHUM, KOTOPAsl BKIKOYAET: OCHOBOIOJIA
9JIEMEHT, aToOM, 3JICKTPOHHAsi 000JI0YKa aTtoma, S-, p-, 0-3JeKTpOHHBIE 0P
BaJICHTHOCTh, 3JIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCICHUS, XMMHUECKas
MOJIIDHBIA ~ O0BEM, KpUCTAUIMYECKAss PEIIETKA, TUIBI XUMHUYECKH
BOCCTAHOBUTENbHBIC, IK30- W SHIAOTEPMHUUYECKHE, PEAKUUU HOHHOTO OO
HERJIEKTPOJIUTHI, AJICKTPOJIUTHYECKAS JTUCCOIMALINS, OKUCIUTENb, BOCCTAHC
peaKkiuy, XUMHUYECKOE pABHOBECHE); TEOPHUH U 3aKOHBI (TEOpHUS DJICK
[lepuognueckuii 3axkon [[.M. MenaeneeBa, 3akOH COXpaHEHHUs MAacChl), 3ar
SI3BIK XUMHUH, (DAKTOIOTUIECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOTYICHUI
BOXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOHN JIeATEIHHOC

1.2

ChopMupoBaHHOCTh YMEHHU BBISBIISATH XapaKTEPHbIC NMPHU3HAKUA M B3au
IIPUMEHATH COOTBETCTBYIOLIME IOHATHUS IIPU ONHUCAHUM CTPOCHUS U CBOMC
UX IIPEBPAILECHN; BBIABIATh B3aUMOCBS3b XUMUYECKNUX 3HAHUM C MOHSATHSI!
€CTECTBEHHOHAYYHBIX IIPEIMETOB

13

Bnagenue OCHOBHBIMH METOJaMH HAaY4YHOT'O ITO3HAHUA BCHICCTB U XUMHT
HU3MCPCHUC, SOKCIICPUMCHT, MO,Z[CJII/IpOBaHI/Ie)

14

ChopMupoBaHHOCTH YMEHHI OINPEENATh BAJICHTHOCTh U CTETIEHb OKHCIIE
COCIMHEHUSAX pPa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOH CBS3M (KOBaJEHT
BOJIOPOJHAs) B COEAMHEHHUSAX, TUN KPUCTAIIMYECKOM pEMIETKH KOHK
MOJIEKYJISIpHAsi, HOHHAs, METAJUITMYecKasi)

1.5

CdopMupoBaHHOCTh YMEHHUH OMNpEAENsATh XapakTep Cpeabl B BOJHBD
COeIMHEHUI

1.6

ChopMHpOBaHHOCTh YMEHUS KIAaCCU(PUIIUPOBATH XUMHUYECKUE PEAKITUU T10
M COCTaBY pPEarupyroliux BEHIECTB, TEIJIOBOMY A(MD(PEKTy peakiuu, 3N
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTanu3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHMI COCTABIATh YPAaBHEHUS PEAKIIMNA PA3INYHBIX 1
yYpaBHEHMsI peakIIMii HOHHOr0 0OMEHA, YUUTHIBAsl YCIOBHSL, IPU KOTOPBIX 31

1.8

ChopMHpPOBAaHHOCTH YMEHUN MPOBOJIUTH PEAKIINH, TTOATBEPKIAIONINE Kat
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, TPUCYTC
HEOPraHWYECKUX BEIIECTB

1.9

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ PacCKpbIBaTh CYIIHOCTH OKHCIIMTCIIBHO-
MOCPCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca dTUX pCaKI_II/Iﬁ

1.10

ChopMupoBaHHOCTh YMEHUH OOBSCHATH 3aBHCUMOCTH CKOPOCTH XHMHUYL
bakTopoB

1.11

CdopMupoBaHHOCTH YMEHHI OOBSACHSATH XapaKTep CMEIICHHS] XUMUYIECKOT(
BHelHero Bo3aerictus (mpunnui Jle [laremnne)




OO0mast 1 HeOpraHMYECKask XUMHS

2.1

CdopMupoBaHHOCTH YMEHUH pacKpbiBaTh CMBICH llepuoamueckoro
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U TPOTHOC

2.2

ChopMHPOBaHHOCTh YMEHUH XapaKTEPHU30BATh MICKTPOHHOE CTPOSHUE aTO!
4 nepuonoB [lepronuueckoit cuctemMbl XUMU4Yeckux 35emMeHToB [[.1. Menn
, p-, d-3JeKTpOHHBIE OpOMTANIMY», «IHEPIETUUYECCKHE YPOBHHY», OOBSACHSIT!
CBOMCTB XMMHYECKHX AJIEMEHTOB W MX COCIMHECHHUH IO MEPHOJaM U TPYII
xumMuueckux dyemenToB [[.M. MenneneeBa

2.3

ChopMUpoOBaHHOCTH  YMEHHH  XapaKTepu3oBaTh  (OMHCHIBATH)  OON
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPXKAATh CYIIECT
MEXTy HCOPTaHUIECKIMHU BEIIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTE

2.4

CdopmMupoBaHHOCTH YMEHHI YCTaHABIMBATH MPUHAATIEKHOCTh HEOPTaHU YL
onpenenéHHOMY Kiaccy (Tpymie) COelWHEHUH (MPOCThIE BEIIECTBA — ME
OCHOBaHUs1, KUCIOTHI, aM()OTEpHBIE THAPOKCUIBI, COJIN)

2.5

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ HCIIOJIB30BaTh XUMHUYCCKYKO CUMBOJIMKY JJIsL
u ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ, CUCTCMATUYCCKYH0O HOMCHKIIATY]
Ha3BaHUs OTACIIbHBIX HCOPIraHMYCCKHX BCHICCTB (yrapHLIﬁ ras, YIrJICKI
HU3BCCTH, Herameénas HU3BCCThb, IIMTHLECBAA COJia, IMPUT U L[pyrI/Ie)

2.6

ChopMupoBaHHOCT, ~ yMEHUH  XapakTepu3oBaTh  (OMUCHIBATH)  0OON
HEOpPraHMYECKUX BEIIECTB pPa3JIMUYHbIX KJACCOB, IOATBEP)KIATh CYLIECT
MEX/1y HEOPraHUYECKMMH BEILECTBAMU C IIOMOILBbIO YPAaBHEHUH COOTBETCTE

2.7

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ IUIAHUPOBATb MW BBIIIOJHATL XHMHWYCCKH
MEpOKCHUZa BOAOPOJa B MPUCYTCTBUHN KaTalIM3aTOpa, OIIPCACIICHUE CPECABI
YHUBCPCAJIBHOT'O HWHAUKATOPA, BJIHUAHUC PAZJIUIHBIX (baKTOPOB Ha CKC
pCakiuu HOHHOTO O6M€Ha, KauCCTBCHHBIC PCAKIIMU Ha Cy.]'IB(i)aT', Kap6OHaT
AMMOHMU, pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMaM «Metanaei» u «l
npaBuJIaMn TCXHUKU 0€30IMacHOCTH npu O6paH_IeHI/II/I C BCIICCTBAMHU H JI
NPpEACTAaBJIATh PE3YJIbTAThl XUMHNYCCKOTO SKCIICPUMCHTA B (bopMe 3aliucu
peaKuHﬁ n Q)OpMYJ'II/IpOBaTL BBIBOJIbI HA OCHOBC 3THUX PC3YJIbTATOB

2.8

CdhopMHpPOBAaHHOCTh YMEHHUN COOJIOATH MPaBUIA MOJIb30BAHUS XUMHUYEC
o0opymoBaHHEM, a TaKXe MpaBuja OOpalleHusi ¢ BEIIECTBAMH B COOTI
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB

2.9

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpU30BaTb XUMHUYCCKUC  ITPOLI
MMPOMBIINIJICHHOTO IMMOJIYYCHUSA CCpHOﬁ KHUCJIOTBI, aMMHaKa, a TaK¥XKC C(I)OpMI/I
06H_[I/IX HAaYYHBIX NPUHIOHUIIAX U SKOJIOTHYCCKUX HpO6JlCMaX XUMHYCCKOTIO IT

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH PEACTABICHUN 0 XUMHUYECKOM COCTABISIONIEH ecTeC]
pONU XMMUU B TO3HAHUU SIBICHUN MPUPOJBI, B (HOPMHUPOBAHUH MBIIILIET
(YHKIMOHATIBHONH T'PaMOTHOCTH, HEOOXOJUMOM JUIsl pelIeHHs] MpaKTH4
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefie




3.2

CdopMUpoBaHHOCTh YMEHHI KPUTUYECKH aHAIU3UPOBATH XMUMHUYECKYIO I
pa3HbIX UCTOYHUKOB (CpPEeICTBa MACCOBOM KOMMYHHUKAIINH, CeTh IHTepHET 1

3.3

CdopMupoBaHHOCTh YMEHHUI COOJIIOIATH MIPABHUIIA YKOJIOTHUYECKHU IEIECO0
TPYAOBOM AEATEILHOCTH B LEISAX COXPAHEHUS CBOETO 3I0POBbSI U OKPYKALO

3.4

Oco3HaBaTh OITACHOCTH BO3I[€I>1CTBH$I Ha JKUBBIC OPraHHU3MbI onpenenéHH
IIOKa3aTciiia HI[K, INOSCHATE Ha IIpHUMEpax CIocoObI YMCHBIICHUA U I
BOS,[[CI;'ICTBI/ISI Ha OpraHu3M 4CJIOBCKaA

3.5

ChopMupoBaHHOCT YMEHHMH NTPOBOJUTH BBIUMCICHUS C HCIOJIH30BAHN
BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOLICHUN T'a30B MPH XUMHUYECKUX P
00béMa ra3oB IO M3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WJIH OOBEM
pEeaKuu BEIIECTB, TEIUIOBOTO 3(QeKTa peakiuu Ha OCHOBE 3aKOHOB
IIPEBPALCHNS U COXPAHEHMSI SHEPTUU




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Teoperrnyueckre OCHOBBI OPraHMYECKON XUMUU
11 [IpenMer opraHM4eCKON XUMHH: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B TIOJYUYECHH
' Teopust crpoeHus oprannyeckux coenrHenud A.M. bytiepoBa, €€ OCHOBHBIE ITOJI0KEH
12 CtpykrypHble (OpMYNbl OpraHMYEeCKHX BelIeCTB. l'omomorusi, uzoMepus. XUMH
' COETMHEHUSIX — OJJUHApHBIEC U KpaTHbIE CBs3H. [IpencraBienne o kinaccuukay oprau
13 Homenkmarypa opraHnyeckux COeIMHEHUN (CHCTeMaTH4ecKas) U TpPUBUAIbHBIC Ha3BaF
' KJIACCOB OPraHMYECKUX BEIIECTB
2 VYrieBoaoposl
21 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — NpOCTENIINE MPeJ]
' U XUMUYECKHE CBOMCTBA (PEaKIIMU 3aMEIICHHS M TOPEHHS ), HAX0XKICHUE B IPUPOJIE, TIO
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAll. DTWICH W MPOMUICH — IMPOCTT
2.2 ¢usznueckue M XHUMHUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMS, IaJOT€HUPOBAHI
MOJIMMEPU3AIUH), TIOJTyYEeHNUE U TPUMEHEHUE
53 Ankanuensl: OyrtaaueH-1,3 u MerunOyranueH-1,3: crpoeHue, BakHeWIIWE Xu
' nonumepusanun). [lonydyeHrne CHHTETUYECKOro KayuyyKa U pPe3UHbI
AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUH PsiA. ALETHIIEH — NPOCT
24 COCTaB, CTpoeHue, (HU3NYECKHe W XUMHUYECKHE CBOWCTBA (pEaKIMu THUIPUPOBAHMS,
TOPEHUsI ), TTOJIYYCHUE U PUMEHEHHE
Apenbl. benson: coctaB, cTpoeHue, GU3MUECKUe U XUMHUUYECKHE CBOMCTBA (PEaKIUH Tk
95 MoNlyueHue ¥ TpUMeHeHue. Tomyon: cocTaB, CTpoeHHe, (U3NYECKHE U XU
' TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJY4YCHHE M MpPHUMEHEHHE. TOKCHYHOCTH apeH(
YTJIEBOJOPOAAMH, MPUHAJICKAIIUMHU K Pa3JIMUYHBIM KJIacCaM
[IpupoaHbie UCTOYHUKH YTI€BOAOPOIOB. [IpupoaHbIil Ta3 U nomyTHeIe HEPTAHBIE Ta3
2.6 Cnoco6sl  mepepaboTku  HeTH: TEPEeroHKa, KPEKWHT (TEPMHYECKUH, KaTalluTh
nepepadoTKu HePTH, UX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B ObITY. KaMeHHBIN yroJib
3 Kucnoponconep:xaiue opraHndeckue coeAMHEHNS
[IpenenbHBIe OMHOATOMHBIE COUPTHL. METaHO M 3TAHOJ: CTPOCHHE, (PU3NUECKUE U XF
aKTHBHBIMH MeETaJUIaMH, TaJOT€HOBOJOPOJAMH, TOpPEHHE), TpUMEHeHHe. BomoponH
3.1 crupToB. J[elicTBHE MeTaHOIa U ATaHOJIa HA OPTaHU3M 4YeJIoBeKa. MHOr0aTOMHBIE CITH
cTpoeHue, GU3NIECKUe U XUMHUECKHE CBOMCTBA (B3aUMOJCHCTBUE CO MICTOYHBIMH M€
Ha MHOTOATOMHBIE cIUPTHI). JleiicTBre Ha opraHu3Mm denoBeka. [I[puMeHenne riaumnepuH
3.2 DeHOoJT: CTPOCHUE MOJIEKYITBI, (PU3NYECKUE U XUMUIECKHE CBOMCTBA. TOKCHUYHOCTH (heH(




3.3

Anpneruapl U KeTOHBI. DOpMalbIeruj, amneTalbIeTH: CTPOCHHE, (PU3NUECKHE U X
OKHUCJICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIIUN ), TIOJYICHHE U IPUMCHCHHE

3.4

OMHOOCHOBHBIE TpeJeNbHbIE KapOOHOBbIE KHUCIOTHL.. MypaBbHHAs M YKCYCHas KHUCI
XUMHUYECKHE CBOMCTBa (CBOMCTBaA, OoOIIME AJIS Kijacca KUCIOT, Peakius dTepuUKall
CreapuHOBass M OJIGMHOBAsE KUCIIOTHI KaK IMPEJICTABUTENIM BBICHIMX KapOOHOBBIX KU
KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHUE

3.5

Crnoxuple 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONH3 CHOXKHBIX 31
[Tpumenenue xupoB. buonornyeckas poyb KUPOB

3.6

YrieBoapl: cocTaB, KiaccuUKaims yrieBo10B (MOHO-, IU- U TIOJTUCaxapubl). [ TIOKO
0COOEHHOCTH CTPOCHUSI MOJICKYJIbl, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (B3aMMOJEY
OKHUCJICHHE aMMHUAYHBIM pacTBOpoM okcujia cepedpa(l), BocctanoBneHue, OpOKESHHE TJT
npuMeHeHue, Oumosiorumueckas poiib. DoTtocunte3. DpykTo3a Kak H30MEp TIIIOKO3E
IMPUPOAHBIC ITOJIUMEPHI. CTpOGHI/Ie KpaxMaJjia 1 OCJIII0JIO3bI. du3nyeckue U XUMHYECKH
KaueCTBEHHasl peakliys ¢ HOJIOM)

A3oTcozeprkale OpraHn4eckue CoeAMHEHNS

4.1

AMMHOKHCIIOTHI KaK aM(I)OTepHBIe OpraHn4YCCKHUC COCAUHCHMUA. duznyeckrue 1 XUMHUE
IIpUMEPC I‘J'II/II_[I/IHa). buonornueckoe 3HaueHHuEe aMUHOKHUCIOT. IlenTuabt

4.2

benku kak mpUpOIHBIE BHICOKOMOJICKYJISIpHBIE coefauHeHus. [lepBuunHas, BTOpUYHas
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPALNS, KAYSCTBCHHBIC PEaKIINK Ha O¢.

BbICOKOMONEKYIISIPHBIE COETMHEHUS

5.1

OcCHOBHbBIE MOHSATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJIUME
MOJIMMEPU3AINH, CPEHssT MoJieKyisipHas Macca. OCHOBHBIE METO/bl CHHTE3a BBICOF
MOJIMMEPU3AIHs U MTOJMKOHCHCAIIHS

5.2

SKCHepI/IMeHTaHBHBIe METOAbl M3YUCHHUA BCHICCTB MU HX npeBpameHI/Iﬁ: O3HAaKOMIJICH
HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa

11 KITACC

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHUS

1

TeopeTnueckrue OCHOBBI XMMHUHU

11

XUMHUYEeCKUH d7eMeHT. AToM. SInpo aToma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa. DHEP]
ATOMHBIE opOUTaNH, S-, P-, d-3eMeHTh. OCOOCHHOCTH pacpe/IeTICHUs JICKTPOHOB O
NEPBBIX YETHIPEX MEPHOJIOB. DJIEKTPOHHAs! KOH(UTYpalHsi aTOMOB

1.2

Ilepuoanueckuii 3axkoH U [lepronnueckas cucrema xumuyeckux siaeMeHToB /.M. Men
3akoHa U Ilepuogmueckoil cucreMbl XxuMudeckux anemMeHtoB .M. MenneneeBa ¢ ¢
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XUMHYECKHX DJIEMEHTOB H 00pasyel
BEIIECTB M0 TpynnaM 1 neprojaM. 3Hau€HUe NMePpUoANUECKOro 3aKOHA B Pa3BUTHHU HAYyK

1.3

CTpOCHI/IC BEIlleCTBA. XUMHYECKasl CBI3b. BUIBI XMMHYECKOM CBS3U (I(OBaJ'ICHTHaSI H¢




MeTayndeckasi). oHbI: KaTHOHBI M aHMOHBI. MexaHN3Mbl 00pa30BaHMsI KOBAJIEHTHOM :
JIOHOPHO-aKIENTOpHBIH). BonopoaHas cBs3b

14 Banentnocts. DnexkTpoorpunareabHocTh. CTENeHb OKUCICHUS
BemiectBa MOJNEKYISPHOTO U HEMOJEKYJISPHOTO CTPOCHHs. 3aKOH IOCTOSHCT
15 KPUCTAJIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEUIECTB OT THIA KpPUCTaJLI
JUCIIEPCHBIX cUCTeMax. VICTUHHBIE U KOJUIOMAHbIE pacTBOPBL. MaccoBast 10Jisl BEIIECTB:
1.6 Knaccudukanus Heoprannueckux coeinHeHnii. HoMmeHkiaTypa HeOpraHn4eckux Belle
17 Xumuyeckas peakius. Knaccudukamuss XMMHYECKUX pPEaKIHMi B HEOPraHUYECKOM |
' COXPaHEHUSI MAaCChl BELIECTB, 3aKOH COXPAaHEHUS U NMPEBPAILCHUS SHEPTUH [TPH XUMUUE(
18 CKOpOCTh peakiuy, e€ 3aBUCUMOCTh OT Pa3InYHBIX (PAKTOPOB
19 OO6patumblie peaknuu. XUMHYECKOe paBHOBecue. DaKTOphI, BIUSAIOIIME HAa COCTOS
' [Tpunuun Jle Ilarense
110 OnexTponuTtnueckas auccouuanus. CuipHble W ciadble AMeKTponuThl. Cpena BOJHE
' HelTpanpHasi, menoyHas. Peakiuy HOoHHOTO 0OMeHa
1.11 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
2 Heopranunueckas xumust
Hemeranmnel. Ilonoxxenne HemetaisioB B llepuomnyeckod cucTeMe XUMHUYECKHX 3
2.1 0COOEHHOCTH CTPOEHUSI aTOMOB. PU3NYECKUE CBOMCTBA HEMETAIIIIOB. AJUIOTPOIUS HEMC
cepsl, pocdopa u yrireposa)
XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJIOB (TaJOr€HOB, Cepbl, a3oTa, (ocdor
2.2 COeTUHEHUN (OKCUIOB, KHUCIOPOJCOACPKAIIUX KHCIOT, BOJOPOIHBIX COEIUHEHI
HEMETAJUIOB U UX COEIMHEHUM
Mertamnsl. [Tonoxxenune metaiioB B [lepuonnueckoi cucTeMe XUMUYECKUX JIEMEHTOB
2.3 CTPOCHHUSI BJIEKTPOHHBIX 000JI04eK aToMOB MeTaiuioB. OOmue (U3HYecKrue CBOMCTB:
DNEeKTPOXUMHUYECKHUH psil HAIPSHKEHUH METaJJIOB
24 XUMUYECKHE CBOWCTBA BaXHEHIIMX METAJUIOB (HATpUM, KaNWl, KaJdbIMii, MAarHUM, a.
' MeZlb) U uX coenrHeHuit. O0rue crnocoObl monyueHus MeTaoB. [IpuMeHeHne MeTaic
2.5 ['eneTnueckasi CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAAICKAIINX K PA3JIMUHBIM KJlaccal
3 XuMus v )KU3Hb
31 Ponp xumum B oOecrieueHUM SKOJOTUYECKOW, DHEPreTHYECKOW W THUIIeBOM Oe3om
' [TonsiTHe 0 HAYYHBIX METOAaX IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIU
[IpencraBnenns 00 0OMKUX HAYYHBIX MPUHIIMITIAX MTPOMBIITUICHHOTO MOJYyYEHUS Ba)KHE]
3.2 BEIIIECTB M MATEpPUAJIOB: BAKHEHIIME CTPOUTEIBbHBIE MAaTepuajbl, KOHCTPYKIIMOHHB
KepaMHKa, MaTePUAITbI IJIs1 AJICKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKHE U MUHEPAIIBE
33 XuMHST U 3I0pOBbE 4YEJIOBEKA: IMPAaBWIA HCIOJb30BAHUS JIEKAPCTBEHHBIX Ipen

HCITOJIb30BAHUA MIPCIIAPATOB OBITOBOI XMMUU B MMOBCEHEBHOM KM3HU







