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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEero oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpaszoBanuu B Poccuiickoit @eneparuny», TpeOOBaHUI K pe3yIbTaTaM OCBOCHUS
denepanbHOlt 00pa30BaTEIBLHON MPOrpaMMBbl CPEIHEro OOLIEro oOpa3oBaHUs
(®OIT COO), npencraBneHHbIX B  dDenepasbHOM  TOCYJApCTBEHHOM
obpazoBarenpHoM craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOro npenMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoi
Oenepanvy, peau3ylONIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJIO)KeHHI «CTparerun pa3BuTHs BocnuTaHuss B Poccuiickoii
®deneparuu Ha niepuo A0 2025 roga» (Pacnopspkenue [paButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMHUU, K OMPEICTICHUIO
oOmelt crpaterun OOy4YeHHs, BOCHHUTAHUS U Pa3BUTUS  OOYYAIOIIUXCS
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE  COCTaBWJIM  KOHUenTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJep>KaHus, pPe3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa30BaTeIbHON OpPraHU3alli, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEPIIAOIIMM JTAlOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[IEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XMMHYECKOro 0Opa3oBaHHs. ODTH IIEHHOCTH KacaroTCs
MO3HAHUSA 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBbIO U MIPUPOHON cpene. Peanusyercs xumuyeckoe 00pa3oBaHue
00yyJaroImuxcsi Ha YpOBHE CPEAHETO 00111ero 00pa3oBaHus CPEACTBAMH yUeOHOTO
npeamMera «XHUMHS», COJEPKAHHE M TOCTPOCHHE KOTOPOTO OMNPENENICHbl B
IporpamMme Mo XUMHH C y4€TOM CHelu(pUKH HAyKu XUMUHU, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJABI U B MAaTEPUATLHOM >KHU3HU OOIIECTBA, a TAKXKE C YUETOM
o0IuX 1eneldl W TPHUHIUIIOB, XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero ooIero oopasoBanus B Poccuiickoit deneparuu.

X¥MHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM ITUBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTEPUAILHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (QOPMUPOBAHUE PAIMOHAIBLHOTO HAYYHOTO
MBIIIJICHUS, B CO3/IaHKE LIETIOCTHOTO MIPEACTABIICHUS 00 OKPY’KAIOIIEM MUPE Kak
O €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOPoe (POopMHUPYETCS B XMMHUHU Ha OCHOBE
MMOHMMAaHMUSl BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIero MHpa, OCO3HAHUS
B3aMMOCBSI3M MEXKJy CTPOCHUEM BEIECTB, UX CBONCTBAMU U BO3MOKHBIMH
00JacTIMU TPUMEHEHUS.

TecHO B3aMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHUS CTalla
HEOTHEMJIEMON YaCThIO MHPOBON KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM
YCHENTHOTO TPY/Ia ¥ )KU3HH KaXKI0TO WieHa ooriecTtBa. CoBpeMeHHass XUMHUS KakK
HayKa CO3MIaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HaIllpaBJIeHA Ha PEILICHHE
IJI00ANBHBIX TMPOOJIEM YCTOWYMBOTO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
OHEPTEeTUYECKOH, TUIICBOM, YKOJIOTUIECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B cootBeTcTBUMU C OOmMMMH LEISIMHA W MPUHIUIIAMHA CPEIHETO OOIIETOo
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 ximaccel, 6a30BbIi
YPOBEHb M3yUYEHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO



MOJATOTOBKY  OOy4arolmuxcs,  HEOOXOIMMYI0 UM i BbIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKM3Hb COLIMYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3IMYHBIX O0JAacTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsromuMu - ipeamMeTa  «XUMHs SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckasd xuMus» U «OOmIas U HEOPraHWYeCcKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHHUSI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOil HAyKu:
CUCTEeMa 3HaHUM M0 HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 0011Iei
XUMUH) U OpraHn4eckoil xXumun. @opMUpoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TpeAMeTa OOECIeYMBAaeT BO3MOYKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxanusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cHopMuUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHIO Y4YeOHOTO MaTepuaia M 0O0YCIIOBJIECHA
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUM HA  ONPEACIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MPEACTABICHU O CTpoeHHH BenlecTB. CBefeHuss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JIAI0TCS B PA3BUTHH — OT YTIIEBOAOPOJIOB 10 CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCOMHEHHN. B Kypce OpraHnyecKo XUMHH ITOIYYarOT Pa3BUTHE
c(hopMUpOBaHHbBIEC HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus IEPBOHAYAIIBHBIC
MPEACTABICHUS] O XUMHUYECKOM CBS3M, KIACCU(DPHUKAIMOHHBIX MpU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHS, O XUMHUYECKOH
pEeaKIMH.

[log HOBBIM yrJiOM 3peHUss B HpeaMeTe «XHUMHsS» 0a30BOr0 YpOBHS
paccMaTpUBAETCs W3YYEHHBI Ha YpPOBHE OCHOBHOIO OOLIEro 00pa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEIEHHUS O BEIIECTBAX U
XUMUYECKOUN peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0I11ast 1 HeopraHuveckas
XUMUS» 00YyYarolUMCs MPEeAO0CTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOINYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTMUECKUX MO3ULIHM,
ry0oKe TMOHATh HMCTOPUYECKOE HM3MEHEHHE (PYHKUMH STOro 3aKOHa — OT
0000111aro1Iel 10 0OBSACHAIOIIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHM O BaXKHEWIIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPUMEHEHUH, a TAKKE O XUMUYECKHX PEaKUUsiX, UX CYUHOCTH U
3aKOHOMEPHOCTSAX IIPOTEeKaHusi aomnoiHsercss B Kypcax 10 m 11 xiaccos
AJIEeMEHTaMU COJEpPkKaHUSl, UMEIOIIUMH KYJIbTYPOJOTUYECKUM M MPUKIATHON
Xapakrep. JTH 3HAHUs CIOCOOCTBYIOT MOHUMAHUIO B3aHMOCBS3M XHMHH C
IPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATENHLHON U MPAKTHUYECKOU
NEeSATEIbHOCTH YeJIOBEKA, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHSI K IpPOLIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U TIPAKTUUECKUX MPUIIOKEHUM XUMUH, TOMOTalOT
BBIIIYCKHUKY OpPUEHTUPOBAThCA B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0Oiemax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATh UHPOPMALIMIO U
OpPUMEHSATh €€ JJid TONOJIHEHUS 3HAHUM, PEIIEHUS HWHTEIEKTYalbHbIX U
AKCIIEPUMEHTAJILHBIX ~HMCCIEAOBATENbCKUX 3aJad. B uenoMm copaepxaHue
y4eOHOTo mnpeaMera « XUMHs JAHHOTO YPOBHSI M3YYEHHUS! OPUEHTUPOBAHO Ha
dbopMHpoBaHrEe y 00yJarOUUXCsl MUPOBO33PEHUECKOM OCHOBBI JIJIs1 TOHUMAHMS
¢dunocodckux uaeH, Takux Kak: MaTepuaIbHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHUYecKOro MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOEHHEM, TO03HABAEMOCTh NPHUPOAHBIX SIBICHUN MyTEM HSKCIEPUMEHTa H
pelIeHNss MPOTUBOPEUYUII MEXIy HOBBIMM (paKTaMU U TEOPETHUYECKUMU



MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEMICHUH 3KOJIOTHYECKUX MPOOIIEM,
a Takke MmpolsieM cOepekeHHsS IHEPTeTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS
HOBBIX TEXHOJIOTHIA U MaTE€pUaOB.

B miaHe pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLHUAIU3ALMH
oOy4Jaronuxcsi MPUHATHIE TPOrPAMMOA MO XMMHH IMOAXOAbI K OIPENEICHUIO
COJep’KaHUsI W TOCTPOEHUS NpeaMeTa MpeayCMaTpUBaOT (OpMHUpPOBaHUE
YHUBEPCATbHBIX YYEOHBIX JEUCTBUH, HMEIOIIUX 0a30BO€ 3HAYCHHE IJIs
pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: pEIIEeHUs MpoOjeM, TOWCKa, aHalu3a U
o0paboTku  wH(pOpMaLKK, HEOOXOAUMBIX I MPUOOPETEHUs  OMbITa
MIPAKTUYECKOM M MCCIIEI0BATEIbCKON JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XHUMHHU.

B mpaktuke npenopaBaHus XMMHHU KaKk Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oOmiero oO0pa3oBaHus, MOpU
ONpENEICHUN COAEPKATEIbHOW XapaKTEPUCTUKH IEJNIe M3y4YeHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCS
dbopMuUpOBaHHE OCHOB XHUMHYECKOM HayKHM Kak o0O0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KAaK OJIHOTO W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOM TOYKM 3PEHHUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied UW3y4YeHUs MpeaMera SBISETCS BIOJHE
ONpPaB/IAHHBIM.

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

e (¢GopMuUpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUWA Kak BakHEHIIen
COCTaBIIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIHYeBbIe MOHATUSA, (QyHAaAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHME SI3bIKa HayKH, YCBOCHUE U NMOHMMAaHUE CYLIHOCTH JOCTYIHBIX
0000111eHHIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UICTOPUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (QopMupoBaHuME U pa3BUTHE TMPEACTABICHHA O HAyYHBIX METOJaxX
MO3HAHUS BEIIECTB M XHMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
MpUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX
SABJIEHU, IMEIOLIUX MECTO B IPUPOJE, B IPAKTUUECKON U ITOBCETHEBHOMN
KU3HH;

e pa3BUTHE YMEHUH U CIOCOOOB IESITEIILHOCTH, CBSI3aHHBIX C HA0JII0IEHUEM
U OOBSCHEHHEM XUMHUYECKOTO 3KCIEPUMEHTA, COOJIOACHUEM MpPaBUII
0e301acHOro oOparieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, copepxaTenbHas XapaKTepUCTHKA LIeJIed U 3a]1a4 U3YUCHUS
npeiMeTa B IMporpaMMe MO XHMHUM YTOYHEHAa W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMU TPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTAAETCS
OPEeANnoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COJEpKaHus  OoOydeHwus,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 001Ie00pa3oBaTeIbHOM
OpraHu3allui, BiaJCIOIEro He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAHUI
U IPUMEHEHUS UX B pEaIbHOM JKU3HU JJIsl PEIICHUs MPaKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM npuU U3Y4YEHHM MpeaMeTa «XUMHUS» JIOMUHHUpPYIOIIee
3HaUY€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTaius 00yJarouuxcs K yCIOBUSIM JMHAMUYHO PAa3BUBAIOILIETOCS MUPA,
dbopMHpOBaHHWE  MHTEIJIEKTyalbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHUIO



IPaMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dbopMmupoBaHre y OOYYArOMIMXCS KJIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYECHHE IJISl Pa3jIM4yHbIX BHJIOB
TSI TeIbHOCTH: pPelIeHus mpoOem, MoKucKa, aHaiau3a U 00padoTKu UH(popMaIHH,
HEOOXOMUMBIX JJI MPUOOPETEHHUsI OMbITa ACSITENBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[IO3HAHMM XUMHUHU, a TaKXKe I OLEHKHM C MO3ULUI
AKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
MIPOLIECCOB HAa OPraHU3M Y€JI0BEKA U IPUPOIHYIO CPEY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEILIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSTENIbHO NPHOOPETAThH
HOBBIC 3HAHUSA MO XUMHUHM B COOTBETCTBUM C >KM3HCHHBIMH MNOTPEOHOCTIMHU,
HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUW MJI1 TMOHCKAa U
aHanu3a Yy4yeOHOW UM HAYYHO-TIONMYJIAPHOHM HMH(POpPMAlUA XHUMHYECKOrO
COJIep KaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIILIEHUsI, HAOJI01aTeIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, IpU IUIAHHUPOBAHUU U
MPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHWE y OOydalluxcd YOeXKIEHHOCTH B TI'yMaHUCTHYECKOU
HaIPaBJIECHHOCTH XUMUHU, €€ BaXXHOW pOJIM B PEHICHUM TJI00aJbHBIX MPOoOIeM
PalMOHAIBHOIO MPUPOIONOIH30BAHUS, TIOMOJIHEHHS YHEPTETUUECKUX PECYPCOB
Y COXPAHEHHMSI TPUPOJHOTO PAaBHOBECHS, OCO3ZHAHMS HEOOXOAMMOCTH OEPEKHOTO
OTHOLIEHUSI K MPHUPOJE U CBOEMY 3J0POBBIO, a TaKXe€ MPUOOPETEHUs OIbITa
WCITOJIB30BAHUS TIOJYYCHHBIX 3HAHWHN ISl MPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM muaHe cpeaHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOTO YpOBHSI BXOJWUT B COCTaB NpeaMeTHOM obnactu «EcTecTBeHHO-
Hay4Hble TpeaMeTb». JlabopaTopHble M MpakTHYECKUE pabOThl Ha YpOKax
XUMUU BBIOJHSIOTCA C NPUMEHEHUEM OOOpYAOBaHMUS LIEHTpa 0Opa30BaHUs
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HampaBiIeHHOCTH “Touka pocra”

OO6miee yucao 4acoB, OTBEAEHHBIX JJIsI M3YYEHUS XMUMHUHU, Ha 0a30BOM
YpOBHE CpeaHero oomero oopa3oBanus, coctarisieT 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B ITIOJIyYECHHMH HOBBIX BEILIECTB U MAaTEpUaAIOB. Teopus CTPOEHUS OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(dopMyIbl OpraHMYeCKHX BemiecTB. ['omomnorus, n3omepus. XUMHUECKast CBA3b B
OpraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue 0 KJIacCU(UKALIUU OpPraHMYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4YecKas) U TPUBUAJIbHBIC
HAa3BaHMS BAKHEUIINX MIPEACTABUTENEN KJIACCOB OPTAHUYECKHUX BEIIECTB.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3laMu OpPraHUYeCKHX BEIIECTB M MaTepuajaMyd Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMUECKHUA psAx. MeTaH WM dTaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUsT U TOPEHUs), HaXOXKACHUE B MPUPOJE, IMOIYYEHHE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psifl. DTUIIEH U IPOIWIIEH —
MPOCTEUIINE MPEICTABUTENN AJIKEHOB: (PU3MYECKHE M XMMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHIINE
XUMHUYECKUE CBOMCTBA (peakius noaumepusannn). [lomydenne CMHHTETUYECKOTO
Kay4dyKa 1 pE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
ALIETWIIEH — TPOCTEMIIMM TMPEACTABUTENDL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHE  CBOWMCTBAa  (peakuuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALINH, TOPEHUS), TIOJyYEHHUE U IPUMEHEHUE.

Apensl. benzoun: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakiuu rajoreHupoOBaHus U HUTPOBAHUS ), IOJTyUYEHUE U IpUMeHeHue. Tonyon:
cocmas, cmpoeHue, @usuueckue U XumMuyeckue ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOGAHUS), NoJyuenue u npumeHenue. TOKCUUHOCTb
apeHoB. |'eHeTHYeckasl CBA3b MEXKIY YIVIEBOAOPOAAMH, NMPUHAJIEKAIIMMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBINA ra3 M IMOMYTHBIE
HedTauble Ta3pl. HegTh u e€ npoucxoxaenue. Cocodbl nepepadboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalMTUYECKUi), nuposn3. IIpoayKTel
nepepaboTKU HEPTH, UX MPUMEHEHHE B IPOMBIIINIEHHOCTH U B ObITY. KameHHbIi
yroJjib ¥ MPOAYKTHI €ro nepepadoTKH.

OKCneprUMEeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB UM WX NPEBPAILCHUN:
O3HAaKOMJIEHWE € oOpa3liaMH IUIAaCTMACC, KayuYyKOB M PE3UHBI, KOJJIEKIIMU
«Heptp» u «Yromb», MOJIETUPOBAaHHE MOJEKYJI YIJIEBOAOPOIOB U



raJIOTeHONPON3BOIHBIX, MPOBEICHUE NPAKTUUYECKOW palboThl: MOJy4YEeHHE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XMMHYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA UCXOAHOIO BEILIECTBA WU MPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue coeJHHECHUS

[IpenenbHble OAHOATOMHBIE CHHUPTHI. METaHOJN W 3TAHOJ CTPOEHUE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (pEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroatroMHble CIHUPTHL. OTWICHIJIMKOJIb W TJHUIEPUH: CTPOEHUE,
(¢u3nueckue M XHUMHYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
METaJUlaMH, Ka4eCTBEHHAsl peaklis Ha MHOTOaTOMHbIE cUpThl). JleiicTBue Ha
opraHusM yesnoBeka. [ [pumeHenune rauueprHa U 3TUIICHTIIMKOJIS.

@deHOol: CTPOCHHE MOJICKYJbl, (U3UYECKUE W XUMUUYECKHUE CBOMCTBA.
Toxcuunocth penouna. [Ipumenenue penona.

Anbneruapl U Kemonvl. DopManbIeru, ameTadbJIeTUul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKkUUyd OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKLIMHU), IOJYYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KHUCIOTh. MypaBbUHAS H
YKCYCHasl KUCJIOThI: CTpOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
oO1ue 7151 Kjlacca KUCIIO0T, peaKius STepU(pUKALIIN ), TOTYy4YEHUE U TPUMEHEHHE.
CreapuHOBas ¥ OJIEMHOBAsI KUCIIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MbLJ1a KaK COJM BBICIIUX KapOOHOBBIX KMCJIOT, MX MOIOIIEE ACHCTBUE.

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

VYraeBoawl: coctaB, Kiaccupukanus YriaeBogoB (MOHO-, HH- W
nonucaxapunabl). [roko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C
rugpokcugom meau(ll), okucinenne ammuadHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bI), HAXO0XKJEHNUE B MPUPOJE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnrono3a kak npupoaHbie nonumepbl. CTpoeHHe Kpaxmaia u
esuroNo3bl.  PU3MUECKME W XUMHUYECKHME CBOWCTBA Kpaxmaya (THUAPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCneprUMEeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB UM WX NPEBPALLCHUN:
poBe/ieHne, HaOM0/IeHHe U OMUCaHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHbIC PEAKLMUA OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Meau(ll)), MHOroaToMHBIX CIHMPTOB (B3aUMOJACHCTBUE TIIMIIEPUHA C
rugapokcugom meau(ll)), ampaeruaoB (OKHUCICHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) m runpoxcunom menu(ll), B3aumomelicTBue Kpaxmaina c
MOJIOM), TMPOBEACHHE MPAKTUYECKOM pabOThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuétnrblie 3amaun.

Boluucienuss mo ypaBHEHUI0O XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOI0 BEIECTBA WM MPOAYKTA PEaKlMy MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4eckue COeIMHEHHUS.




AMUHOKHUCIOTBI  Kak  aM(pOTepHbIE  OPraHUYECKHUE  COCAMHEHUS.
@u3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TIIULUHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTuebl.

benku kak MpupoJHbIE BHICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuunas,
BTOPUYHASI U TPETUYHAs CTPYKTypa OENKOB. XHMHUYECKHE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCHepHUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M WX NPEBPALLCHUN:
HaOJIIOZEHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalHs OEJIKOB
IIPY HAarpE€BaHUH, IBETHBIE PEAKIIUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMUU BICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEPHU3ALMH,  CPEIHSIA
MoJieKyJispHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — IOJIMMEPHU3ALIMS U MOJTUKOHAEHCAIU.

DOKCnepruMEHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHWE ¢ oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAcCC, Kay4yyKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MeXpeIMETHBIX CBSI3€U IPY U3YYEHUH OPTAHUYECKON XUMUU
B 10 KJlacce oCylIecTBIISIETCS Yepe3 UCHOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX MMOHATUH, TaK U MOHATUMN, SIBISIOIIUXCS CUCTEMHBIMU JJIs1 OTAECIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4YHbId (HaKT,
TUI0TE3a, 3aKOH, TEOPHsl, aHalu3, CUHTE3, KiaccU(pUKanus, NepUOIUIHOCTD,
Ha0II0eHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE.

®dusuka: wmarepus, OJHEprusi, macca, aToM, OJJIEKTPOH, MOJIeKya,
SHEPreTUYECKUI ypOBEHBb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHHE
BELIECTBA, (PU3MYECKUE BEIUUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, o0OMEeH BEIIECTB B OpraHuU3Me,
(doTOCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€IKH, YIJIEBOJIbI, >KHUPHI,
(hepMeHTHI).

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

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PALMOHAIBLHOTO MHTAHMS,
MOIOIIME CPENCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHH

XAMUYECKHM DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000J109Ka. DHEPreTUUECKUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaiH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacrnpe/esieHrs AJIEKTPOHOB IO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XUMHYECKUX
snemeHTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H
[lepuomnueckort cucreMbl xumudeckux d3neMeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOW TEOPUEN CTPOCHUS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEIIECTB 10
rpyImnam u nepuojaMm. 3HaueHHe NEPUOIUUECKOr0 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BeliecTBa. XHUMHUYECKasl CBS3b. BHABI XUMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIPHAS U TOJISIpHAsl, HOHHAs, METa/UIMYecKas). MexaHUu3Mbl
00pa30BaHUsI KOBAJICHTHOM XHWMHYECKONW CBA3M (OOMEHHBIA U JIOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISPHOTO W HEMOJEKYJISIPDHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HWIIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMUECKON PEIIETKU.

[TonsTie 0 nucnepcHbIX cucTeMax. MICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B pacTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHMYEeCKUX BEIIECTB. [ €HeTHYecKas CBsA3b HEOPTaHUYECKUX BEUIECTB,
MPUHAJIEKAIUX K PA3JIMYHBIM KJIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYE€CKOW M OPraHMYeCKON XMUMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiyy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (hakTopoB. OOpaTUMbIE
peakunu. XuMHYECKOe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xuMu4eckoro paBHosecus. [Ipunnnn Jle [latense.

OnekTpoiautuueckas aucconuanusi. CHbHbIE W CJIa0ble AJIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAs, HEUTPAIIbHAS, IIEJIOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCNEPUMEHTAIBHBIE METOJbl U3YYEHUSI BEIIECTB M HMX IPEBPAIICHUN:
neMoHcTpanus Tadnui «llepuoauyeckas cucteMa XuMU4YecKux 3yemMeHToB J1. U.
MenneneeBay, U3ydeHUE MOEICH KPUCTAUIMYECKUX PEHIETOK, HAOII0ICHUE U
OMHUCAaHUE JEMOHCTPAIMOHHBIX W JIA0OPAaTOPHBIX OMBITOB (Pa3yIOKEHUE
MEPOKCHIA BOAOpPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEAEIECHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIHWKATOPA, PEAKIIUHU
MOHHOTO OOMeEHa), MPOBEACHUE MPAKTHUECKON paboThl «BiusiHUE pa3IMuHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUECKOU PEAKLINM.

Pacuérnbie 3anaum.

Pacuétel 10 ypaBHEHUAM XUMHUYECKHX pEAKLIHMHA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUYETHI C MCMOJIb30BAHUEM MOHSTHUS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannyeckasi xummust

Hemerannel. Ilonoxenne HemerammioB B Ilepuoguueckon cucreme
xuMuueckux snemeHToB JI. V. MenpaeneeBa u 0COOCGHHOCTH CTPOEHUSI aTOMOB.
du3nyeckre CBOICTBA HEMETAUIOB. AJUIOTPONHMS HEMETAIOB (Ha IMpUMeEpe
KHCJIOpOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCJUHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIUX KUCTIOT, BOAOPOIHBIX COSIUHEHUN ).

[IpuMeHeHne BaXXKHENIINX HEMETAJIOB U UX COCAUHEHUM.

Meramnsl. [Tonoxxenne Mertamuios B [Iepuoanyeckoin cucteMe XUMUYECKUX
anemeHToB []. 1. MenneneeBa. OCOOEHHOCTH CTPOECHHUS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiyioB. OO1ue ¢puzndeckue cBoiicTBa MeTamioB. CIijiaBbl METAJIOB.
DIIEKTPOXUMHUYECKUN P HAMIPSIKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/UIOB (HATpUM, KaJluid, KaJbIIHi,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.



Obmue crnocoOsl moay4YeHus: MeTauioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHUKE.

DKCneprUMEHTAIBHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX NPEBPALLCHUN:
U3y4YeHue KOJUIeKIuu «MeTauibl U CIUlaBbl», 00pa3lloB HEMETAIIOB, PEIIECHUE
AKCIIEPUMEHTAJIBHBIX 33/a4, HaOMIOJAEHUE M ONHMCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aUMOIEHCTBUE TUAPOKCUIA ATIOMUHHUS C pAaCTBOPaMU
KHCJIOT U IIEJI0Yel, KaYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJLIOB).

Pacuérnbie 3anaum.

Pacuétel Macchl BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAcCCe WM O00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKLUHU BEIIECTB,
pacy€rsl mMacchl (00BbEMA, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKLMUHU, €CIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponb xumMuu B 00ecnie4eHNH 3KOIOTMYECKOM, SHEPreTHYECKON 1 MTUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUUUHBL. [[OHATHE O HayYHBIX METOAAX MMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenrss 00 OOIIMX HAYYHBIX MPUHLMINAX MPOMBIIUIEHHOTO
MOJIyYeHUS] BaXKHEHUIIINX BEIIECTB.

YenoBeK B MHUpE BEIIECTB W MATEPHAJIOB: BAaXKHEHIIUE CTPOUTEIIbHbBIE
Marepuanbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTtepuabl IS JIEKTPOHUKH, HAHOMATEepUabl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XUMHSI ¥ 30pOBbE YEJIOBEKA: MPABHJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBwia OE€30MacCHOr0 KCIOJIb30BAHMUS IPENapaToB OBITOBOM
XUMUU B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBs3€ MNpU  HM3ydeHHMH OOweld u
HEOpraHn4eckol XxuMuu B 11 Kitacce ocylecTBiIsieTcsl 4epe3 UCIOIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYYHBIX TOHATHA, TaK W TOHSTHH, SBJISIOIIMUXCS
CUCTEMHBIMU JJIs1 OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyYHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIaCCU(PUKALHUS, NEPUOIUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

duzuka: MaTepusi, SHEPTHUsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TON, PaJMOAKTHUBHOCTb, MOJIEKYJa, YHEPreTUYECKUd YpPOBEHB, BEILECTBO,
TEN0, 00BbEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (DU3UYECKUE BEIUYMHBI U
€AMHUIIBI UX U3MEPEHUsI, CKOPOCTb.

buonorusa: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHbIE TMOPOJIbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHomnorus: XUMHUYECKas IPOMBIIIEHHOCTD, METaTyprus,
IPOU3BOJICTBO CTPOUTENBHBIX MaTepHalioB, CEJIbCKOXO3SIICTBEHHOE
IPOU3BOJICTBO, nuueBas MPOMBIIIEHHOCTD, bapmaneBTUyeCKas
POMBIIIIEHHOCTh, TPOU3BOACTBO KOCMETHYECKUX MpPEnapaTroB, MPOU3BOACTBO
KOHCTPYKIITMOHHBIX MaTepHuaoB, AIIEKTPOHHAS POMBIIIEHHOCTD,
HAHOTEXHOJIOTUH.



IUNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHKA IIPOI'PAMMBI 110
XM HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCS TPOTPaMM CpEIHETro oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HaydHO-MeTOonn4Yeckod OCHOBOWM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeAMeTa «XUMUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICTIEHBI CICAYIOIINE COCTABISIONIME:

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

HaJM4Khe MOTUBALIMH K O0YUEHHUIO;

LEJICHANIPABJIICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUU JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCSI B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIIMMH LETOCTHON
CUCTEME XMMHYECKOr0 00pa30BaHus;

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

JIM4HOCTHBIE pe3yabTaThl OCBOCHMS MpeaMeTa «XUMHs JOCTUTaloTCs B
€AMHCTBE YYEOHOW M BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMU U HJ€alaMi POCCUMCKOTO IPakIaHCKOT0 OOLIECTBA, TPUHATHIMU B
oOlIecTBe HOpMaMu U IIpaBUJIaMHU MOBEACHUS, CIIOCOOCTBYIOIIMMU IPOLIECCaM
CaMOMNO3HAHUS, CaMOPa3BUTHSI W HPABCTBEHHOTO CTAHOBJIIEHUS JIMYHOCTH
00yyaroImmxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAXKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4Jaronuxcs o peayu3ali TPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpaaaHCKOro BOCIIMTAHUSA:

OCO3HaHUsl  OOYYAIOIIMMHUCS CBOMX KOHCTUTYUMOHHBIX TpaB H
0053aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

IPEICTAaBICHUS O COIMANbHBIX HOPMax M MpPaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW AESATENBHOCTH MNPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHNN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMAaTh MOTHBBI, HAMEPEHHUSA, JIOTUKY WU
apryMEeHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OT€YECTBECHHON XUMUH;

yBa)KEHUsSI K MPOIIECCY TBOpPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOTO
OPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PEe3yJbTatr



JUIMTEJIbHBIX ~HAOJIOACHUM, KpPOMOTIUBBIX JKCIIEPUMEHTAJIBHBIX IOHCKOB,
MTOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABATEJIbHBIX MOTMBOB B MOJYYEHHUH 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
SABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJIEHNWE U MOCTYIIKH CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe30macHoro oOpa3a >KHU3HHU,
HE0OXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoIcHUS MpaBwil 0€30MacHOTO OOpallleHus C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MMOHUMAaHUS LEHHOCTH MPaBWJ HMHIWBUAYAJIbHOTO U KOJUJIEKTUBHOIO
0e30macHOro NOBEACHUS B CUTYaLUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOACH;

OCO3HaHMS MOCIEACTBUN U HETIPUATHSA BPEAHBIX NPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEOBATEIbCKON
NEeSATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW MW JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PELIEHUWU MPAKTHUYECKUX 3a]a4y
COIIMAJILHOM HAIPaBICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yYEHHUIO TPOo(eccHil pa3auyHoro pojaa, B TOM
YKCJie Ha OCHOBE MPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYY, JTIOJAM TPYJla U pe3yJbTaTaM TPyJOBOU NeATEIbHOCTH;

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

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS I00ANBHOTO XapaKTepa SKOJIOTUYECKUX MpoOseM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOJHON U COLMATBHOU Cpeabl;

OCO3HaHUsI HEOOXOJWMOCTH UCIOJIb30BAaHUSL JOCTHKEHUNH XUMUU IS
pElIeHs] BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOT'O HEINPHUATHUS JIEUCTBUM, NPUHOCAIIUX BpEH OKPYKAIOIIEH
OPUPOAHON CpeJie, YMEHHUS MPOTrHO3UPOBATH HEOIATONPUSTHBIE SKOJIOTMUYECKUE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJIU4YMsS  Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTMYECKOU
KyJbTYpBl, OIbITa ACSATEIBHOCTA SKOJOTWYECKOW HANpaBIE€HHOCTH, YMEHHS
PYKOBOJICTBOBATHCSI UMH B MO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMATILHOM
IPAKTUKE, CHOCOOHOCTHM U YMEHHUS AaKTUBHO MPOTUBOCTOSITH HICOJIOTHH
xeMohoouu;



7) UEHHOCTH HAYYHOI'O IO3HAHMS:

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

MOHUMAaHUS CHeMUUKNA XUMHAW KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMHUpPOBAaHNY PANMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITIOCTHOTO
MpEeACTaBICHNs 00 OKPYXKAIOIIEM MUPE Kak O €IUHCTBE MIPUPO/IbI U YEIOBEKA, B
MMO3HAHUH TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI,;

yOEKIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHHM JUII COBPEMEHHOMN
UUBWIN3ALMKU: B €€ T'yMaHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3JaHUU HOBOW 0a3bl MaTEepPUANTBHOW KYJIBTYpHI, PEIICHUU TJIOOATBHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M  DKOJOTMYECKOW OE€30MacHOCTH, B Pa3BUTHH  MEIUIMHBI,
o0ecrie4eHUn YCI0BUM YCTIEITHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TOHUMAHUSI CYIIHOCTA METOJ0B
MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOIb30BaTh
MoJIy4yaeMble 3HAHUS JIJIsl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa
U TPOUCXOJAIIMX B HEM U3MEHEHUW, yMEHUsS JenaTb OOOCHOBAHHBIC
3aKJIFOUCHUSI Ha OCHOBE HayyHbIX (DaKTOB W HMEIOLIMXCS JTAHHBIX C IEJbIO
MOJTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XMMHUYECKHUE 3HAHMS IS
pelieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa3oOBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUM MO XUMHU B
COOTBETCTBHHM C )KM3HEHHBIMHU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSM TPY/1a B pa3IMYHBIX chepax mpodhecCuoHaTbHON
e TEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS yUeOHOT0 MpeaMeTa « XUMHS Ha
YPOBHE CPeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOyYarOIIUXCS
MEXKIUCIUTUTMHAPHBIC (MeXTIpeIMETHBIC) oOIIeHayYHbIC TIOHSTHS,
OTpaXKaroIue IEJOCTHOCTh HAyYHOW KApTHHBI MHpa WU CIEHU(PUKY METOJIOB
MO3HAHMS, HWCIOJIB3yEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAYYHBIM (aKT, MPUHIMII, TUTIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCICIOBaHHME, HAOIIOJICHHE, H3MEPCHHE,
AKCIEPUMEHT U JIPYTHUE);

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

CIIOCOOHOCTH O0yJarOIIIXCSI HCII0JI30BaTh OCBOEHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCaIbHbIC YICOHbIS
JIEVUCTBUS B MMO3HABATEILHOM U COLMAIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMHU
JICUCTBUSIMU.



OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHBIMM  IO3HABATEeJIbHBIMH
NEeUCTBUSAMM:

1) 6a3oBbIe JOrMYeCKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJdU3UpOBaTh MpPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENeNsATh LEIN JEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

WCIIOJIB30BaTh NIPH OCBOEHUU 3HAHWUU NMPUEMBI JJOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE IPU3HAKK MMOHATUN M YCTAaHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIs1 OOBSICHEHHSI OTACNTBHBIX (PaKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU Uil KiIacCU(UKAIMU BELIECTB H
XUMHAYECKUX PEAKLINN;

YCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHNUS;

NPUMEHATh B  INPOLIECCE IMO3HAHUS, UCIOJIb3yeMble B  XHUMHHU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MNpeoOpa3oBbIBATH  MOJIEIbHBIE
MIPEICTABICHUS — XUMHUYECKHUI 3HAK (CUMBOI) AJIEMEHTa, XUMU4eckas (popmyia,
YpaBHEHUE XUMUYECKON PEAKIMK — MIPU PEIICHUH YYEOHBIX MO3HABATEIbHBIX U
MPAKTUYECKHUX 3a]a4, IPUMEHATh Ha3BAHHBIE MOJIEJbHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB HM3yYaeMbIX BEIIECTB M XUMHUYECKUX
peaKuuil.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB Hay4HOT'O MO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuui;

dopMynupoBaTh 1€MW 3aJa4yd  HCCIEAOBaHUS, HCIOJb30BATh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsI (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BJIQZIETh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOATh 32 XOJI0M
MpolLIecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIupoBaTh
0000IIeHHsT W  BBIBOJABl OTHOCUTEJIBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEIOBAHUSI, COCTABJISITh 0OOCHOBaHHBIN OTUET O TIPOJICIIAHHOM paboTe;

npuoOpeTaTb OMNbIT YYEHUYECKOM MCCIEeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSIBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/lad, NPUMEHEHHIO pPa3IHYHbIX
METOJI0B MTO3HAHUSI.

3) paboTa ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HHPOpManuu (Hay4yHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM
Ipe/ICTaBIICHNUS, KPUTUYECKH  OIEHUBaThb €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTb;

(bopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METObI IPU MTOUCKE U
orOope wuHPOpMALIMM, HEOOXOAUMOMN MJis BBINOJHEHUS YYEOHBIX 3a1ad
ONPENENEHHOTO THIIA;



NpUOOpPETaTh OMBIT UCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

WCIIONIb30BaTh HAYYHBIN $3bIK B KauecTBE CpeACTBa NIpu padore ¢
XUMHUYECKON WH(pOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POpMYITbI, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BaTh M NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUSMM:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI B XOJI€ JUATOTa WU/ UITH
JIUCKYCCUH, BBICKAa3pIBaTh UACH, (OPMYyIUPOBATh CBOM  MPEAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOUN JI€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO HWJIM COBMECTHO CO CBEPCTHHKAaMHU IMpHU
BBIIIOJIHEHUH XHMHYECKOTO HKCIIEPUMEHTa, MPAKTHYECKOW pabdoThl IO
MCCJIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealnu3aluy y4eOHOIo MPOEeKTa U
(opMyIHpOBATH BBIBOJBI MO pE3yIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COTJIACOBAaHUSI MO3UIIMHI B X0/1€ OOCYXICHUS 1 00OMEHAa MHCHUSIMU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATENIbHYIO
NEeSATENbHOCTh, ONpEAessisi €€ LeNH M 3aJadd, KOHTPOJIHUPOBaTH MU MO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBaTh MpejiaraeMblii alropuT™M JEWCTBUM IpHU
BBIIIOJIHEHUH YYE€OHBIX M HCCIIEOBATEIbCKUX 3a]lay, BBIOMpaTh HamoOoJjee
3¢ (PexTUBHBIA CHOCOO MX pElIeHHs C YYETOM IOJYYEHHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIECTBJISITh  CaMOKOHTPOJIb  CBOEM  JESATENbHOCTH HA  OCHOBE
caMOaHaJIi3a U CAaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMerHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XuUMHS»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IIO3HAHWUU SIBJICHUU
opupoAbl, B (QOPMUPOBAHUM MBIIUIEHUS U KyJIbTYpPhl JIMYHOCTH, €€
(YHKUIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW [JIsi PEIICHUsS MPAKTHUYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOpAass  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUA JJIEMEHT, aTOM, JJEKTPOHHAs
o0oloyka aroma, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTD,
XUMUYECKas CBSI3b, CTPYKTYpHast hopmyra (pa3BEpHyTast U COKpaIIEHHasl ), MOJIb,
MOJISIpHasE Macca, MOJISIPHbIA OOBEM, YIIEpOIHBIN CKEIeT, (PYHKIMOHAIbHAS
rpynna, paavkall, U30MEpHUs, H30MEPbI, TOMOJIOTUYECKHUU PAL, TOMOJIOTH,
YIJIEBOAOPOIbI, KUCIOPOI U A30TCOAEPIKALLNE COCTUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHust opraHudeckux BemectB A. M. BytnepoBa, 3aKkoH COXpaHeHHs



Macchbl  BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3bIK  XHMUMU;
MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (DAKTOIOTHUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O0€30IIaCHOM HCIIOJIb30BAHNN BAKHEUILINX OPraHUYECKUX
BEILIECTB B OBITY U MIPAKTUYECKOM JESITEIBHOCTU YEJIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTePHBIC MPU3HAKU MOHITHIA,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIIUE OHITHUS PU
ONMCAHUM COCTaBa, CTPOCHHUSI M MPEBPALIEHUI OPraHUYECKUX COECANHEHU;

c(hOpPMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUYECKYIO CUMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOIN)
GopMyn OpraHUYECKHMX BEIIECTB M YypPAaBHEHUH XHUMHUYECKUX PEaKIuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTIOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIUBATH MPUHAIJIEKHOCTD U3yYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEeAeIEHHOMY
KJIacCy/Tpynne COEeIWHEHUN (YriaeBOAOPObI, KUCIOPOA U a30TCOAEpIKAIIUE
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIWHEHHUsI), JaBaTh MM Ha3BaHUSA IO
cuctemarnyeckoit Homenknatype (IUPAC), a Takke IpUBOIUTH TPUBUATHHBIC
Ha3BaHUs OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONUJIECH, alleTUJIEH,
ATUJICHIJIUKOMb, TTUUEPUH, (EHOII, (popManbAeru, aueTanbIerul], MypaBbHUHas
KHCIJIOTa, YKCyCHasi KHUCJOTa, OJEUMHOBAas KHUCJIOTa, CT€apUHOBas KHUCIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c()OPMUPOBAHHOCTh YMEHHS OIPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH MOJOKEHUSI TEOPUU CTPOEHUS
oprannveckux BemectB A. M. byrnepoBa mis oObSACHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTAaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACCHI BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUHM XapaKTepu3oBaThb COCTaB, CTPOEHHE,
(¢u3nuecKue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbIETU ], MypaBbUHAS U YKCyCHasi KUCIOTHI, TJIOKO03a,
Kpaxmaji,  LeJUII0JIo3a, aMUHOYKCYCHasi  KUCIOTa),  WILIIOCTPUPOBATH
F€HETUYECKYI0 CBSI3b  MEXKJYy HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUS XapaKTEpHU30BaTh MCTOYHUKHU
YIJIEBOJIOPOJAHOTO ChIpbsl (HE(Th, MPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMM MO HW3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BELIECTB MJIM MPOAYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4HOTr'0 TIO3HAHUS, UCIIOIb3YEMBIX B XUMHUH MTPU U3YUEHUH BEILECTB
U XHMHUYECKMX  SIBIIEHUH  (HaOmioJleHue, M3MEpEHue, IKCIEPUMEHT,
MOJIEJIMPOBAHUE ), UCIIOJIH30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIS1 IPUHSITHUS
pelIeHNI B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C BEILIECTBAMH U UX
IpPUMEHEHUEM;

c(OpMHPOBAHHOCT, ~ YMEHHMHM  COOJIOAaTh  TpaBWjia  IMOJIb30BAHUSA
XUMHUYECKON TOCyAoi U JabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia



oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUHUAMHU MO BBITOJIHEHHIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATh M BBHIMOJIHITH XUMHUYECKUHN
AKCIIEPUMEHT (IIPEBPAILCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYEeHUE OTWIEHA W HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIC pPEAKIUU
OpraHUYEeCKUX BEIIECTB, JCHATypalusi OEJKOB NpHU HAarpeBaHUM, I[BETHBIE
peakiuu OETKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKH O€30MacCHOCTH MpHU
oOpallleHuu C BEUIeCTBAMH M JIaDOpaTOPHBIM OOOPYJIOBAHHEM, IMPEACTABISAThH
pe3ynbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (QOpMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (POpPMYyIUPOBATH BBHIBOJBI HAa OCHOBE 3THUX
pE3yNbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATH XHUMHUYECKYIO
nH(pOpMaIMIO, TOJYYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYyTrUX);

c(hOpMHUPOBAHHOCTh ~YMEHHMHM  COOMIOJAaTh TMpaBWiIa  SKOJOTHMYECKU
L[EJIECOO0PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 370POBbS M OKPYKAarOUIEH MPUPOIHON CpPEIbl, OCO3HABATH
OMAacCHOCTh BO3JECHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BellleCTB, MoHUMas cMmbici nokazarens [1JIK, mosicHaTh Ha mpuMepax cocoObl
YMEHBUIEHUSI W TPENOTBpPALIEHUS MX BPEIHOTO BO3JACHCTBHUS HAa OPraHu3M
YeJI0BEKa;

JUTsl OOYYarOIIMXCSA C OTPAaHUYEHHBIMU BO3MOYXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CHENbIX W CIA0OBUAAIIMX OOYYarOIIUXCSA: YMEHHUE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiins 1j1st 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHHUS Kypca «OOIass U HeopraHuyeckas
XUMHUSD» OTPaXkKaroT:

c(pOpPMUPOBAHHOCTb MPEACTABICHUN: O XHMUYECKOH COCTABISIOLICH
€CTECTBEHHO-HAYYHON KAPTHHBI MHUpA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOW JJisl PEIICHUS MPaAKTHYECKUX
3a/1a4 ¥ DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNInue MOHATHS (XUMHUYECKHIA 3JIEMEHT, aToM, HU30ToII, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJICKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMHUUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAsI, METAJUIMUECKasi, BOJIOPOIHAS ), KPUCTAIIMYECKAS
pELIETKA, TUIIBI XUMUYECKUX PEAKIIUM, paCTBOP, AIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAS JUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUUYECKON peakiuy, XMMUYECKOEe PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconumanuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPaHEHUS MACCHI BELIECTB, 3aKOH COXPAHEHHUS U MIPEBPAICHUS YHEPTUU
IpU XUMHYECKUX PEAKIIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUM SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MOHMMAHHS NPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUMN, (haKTOJIOrMYECKUE CBEICHHUS O CBOMCTBAX,



COCTaBe, MOJYyYEHUH W  O€30MacCHOM  HCIOJb30BAHUHM  BAKHEUILIUX
HEOPraHWYECKHUX BEUIECTB B OBITY M MPAKTUYECKON I€ATEIbHOCTH YEJIOBEKA,

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTh XapaKTePHBIC MPU3HAKU MOHITHIA,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIIUE OHATHUS PU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(hOpPMUPOBAHHOCTh YMEHUI HCMOIB30BaTh XUMUUYECKYIO CUMBOJIUKY JJIS
cocTaBlieHUs (OpMyJ BEHIECTB U ypPaBHEHWHW XMMHYECKUX PpEaKILHUH,
cuctemarnueckyro HomeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJIETbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHbIid ra3, yrieKUCblid ra3, aMMHUaK,
rai€Hasi i3BeCTbh, Heral€Hasi U3BeCTh, IUThEBAS COJIA, TUPUT U IPYTHUE);

chOpPMUPOBAHHOCTh YMEHUN OMPEIENATh BAJCHTHOCTh U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COCAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHAsl, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCIMHEHMSIX, THUIl KPUCTAJUIMYECKOM pEMETKA KOHKPETHOrO BEIIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, HOHHASI, METAIUTMYECKAs ), XapaKTep CPeAbl B BOJAHBIX
pPacTBOpaX HEOPTaHUYECKUX COECTUHEHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJINBATh NPUHAIIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO MX COCTaBY K ONPEAEIEHHOMY Kiaccy/rpymnmne
COEIMHEHHI (IIPOCThIE BEIIECTBA — METAJLIBI U HEMETAJIbI, OKCHUJIbI, OCHOBAHMUS,
KHCJIOThI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIONIIYIO,
OOBSICHUTEIIbHYIO U IIPOTHOCTHYCCKYIO (QYHKINN;

c(OPMHUPOBAHHOCTh YMEHHM XapaKTEPHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 3yeMeHTOB |—4 mepuonoB Ilepnoanyeckoil CHCTEMBI
XuMHUeckux ameMeHToB JI. M. MenneneeBa, UCOIb3ysl MOHATHA «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COSAMHEHU I
o nepuogaM M rpymnmnam Ileprnoguyeckon CUCTEMBI XUMUYECKUX dJIEMEHTOB /1.
H. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB Pa3JUYHBIX KIJIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU;

c(hOpMUPOBAHHOCTh YMEHUS KIAaCCU(PULIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCITY U COCTABY PEArupylollrX BEIIECTB, TEIJIOBOMY
2 deKTy peakiuu, I3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OPAaTUMOCTH
pEeaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABJISITH YPAaBHEHUS PEAKIMI pa3IMuHbIX
TUIIOB, TIOJHBIE M COKpAUIEHHBIE YpaBHEHHS pEaKIM HOHHOro OOMeHa,
YUUTBIBAS YCJIOBHS, PU KOTOPBIX 3TU PEAKUUU UAYT JO KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOAWTH PEAKIHH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
ONBITHBIM  TYyTEM  HMOHBI, MNPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOpAxX
HEOPTraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUWM PACKPBIBATh CYIIHOCTh OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKUMUd TOCPEJICTBOM COCTABIEHUS D3JIEKTPOHHOTO
OaJlaHca ATUX pEeaKIIUii;

c(OPMHUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKOM peakuuu OT pa3inyHbIX (PAKTOPOB; XapakTep CMENICHUs



XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3AEHCTBUA (IPUHIUI
Jle lllaTenbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaThb XHUMHUYECKHUE MPOLECCHI,
JeXKallle B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUsI CEPHOM KUCIOThI, aMMHaKa, a
Takke cHOPMHPOBAHHOCTH MPEICTABICHUM 00 OOUIMX HAyYHBIX MPUHIUMNAX U
AKOJIOTMYECKUX MPOOJIEMAaX XUMUYECKOTO IIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHHS C UCIOIB30BAHUEM
MOHSITHS «MacCcoBasi JOJIs BELIECTBA B pacTBOpe», 00BEMHBIX OTHOIICHUN ra30B
MIPU XUMHUYECKUX PEaKIUAX, MACCHI BEIIECTBA WM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHHSI MACChI
BEILIECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

c(OPMUPOBAHHOCTh ~ YMEHHMM  COOJIIOAaTh  MpaBWja  IOJb30BaHUA
XUMHUYECKON MOCYAOoW M Ja0OpaTOPHBIM OOOpYIOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMU IO BBIIOJHEHUIO
7a00pPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (Pa3JI0KEeHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUM KaTaJIN3aTOPa,
OMpeNeNeHUe CpeAbl PAcTBOPOB BELIECTB C IMOMOUIBI0 YHUBEPCAIBHOIO
MHJUKATOPA, BAUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOMN PEAKLIUH,
peaklMy UOHHOIO 0OMEHa, KaYeCTBEHHbIE PeakUuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHHE SKCIIEPUMEHTAIBHBIX 33]1a4 IO
temam «Metamne» 1 «HemeTannsl») B COOTBETCTBUU C TMPaBUIAMU TEXHUKHU
O0e3onmacHOCTH MpU  OOpalmIeHuH C  BEUECTBAaMH U JAOOpPATOPHBIM
000pyZIOBaHUEM, MPEACTABIATh PE3YJbTAaThl XUMHUYECKOTO HKCIIEPUMEHTa B
dopmMe 3amucu ypaBHEHHUU COOTBETCTBYIOLIMX peakuuid U (OpMyIHpOBATH
BBIBO/Ibl HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(popMaUIo, MOJyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHKAIH, IHTEpHET U APYTUX);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  HKOJOTUYECKHU
LEJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATENIBHOCTH B LEIAX
COXpaHEHUsI CBOETO 370POBbA M OKPYXKArOUIEH MPUPOIHOM Cpellbl, 0OCO3HABAThH
OMAacCHOCTb BO3JEHCTBUA HA >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHuMas cmbici Tokazatenss [IJIK, mosicHATh Ha mpuMepax CHOCOOBI
YMEHBIIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUTst OOY4YaroIIMXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUN;

JUISL CHENbIX W CIA0OBUASIIMX OOYYalOIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUeUHYIO crucTeMy 00o3HaueHui JI. bpaiisis aJist 3anucu XuMUYeCKUX

dbopmyi.
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AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHU S, TOMOJIOTUUECKUI
pAl. AueTuneH — IpOCTEeUIINN
MIPEICTABUTENH AIKHHOB

11

Brerunciienus no ypaBHeHHUIO
XUMHYECKON peaKkIuu

12

ApeHbl: O€H3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

13

['eHeTHuecKas CBS3b
YTJIEBOJIOPO/IOB,
NPUHAISKAIINX K Pa3THYHBIM
KJIaccam

14

[TpuponHbIE HCTOUHUKH
YIJIEBOIOPOAOB: IPUPOAHBIN Ta3
U TIONyTHBIE He(TAHBIE Ta3bI,
He(Th U MPOTYKTHI €€




nepepadboTKu

15

[TpupoaHbIe HCTOYHUKH
YIJIEBOJOPOAOB: IIPUPOAHBIN a3
U TIONyTHBIE He(TAHBIC Ta3bI,
HE(PTh U POTYKTHI €€
nepepadoTKu

16

KonTponbhas padota no
pazaeny «YTrieBOAOpOIbI»

17

[IpenenbHBIE OTHOATOMHBIE
CIUPTHI: METAHOJI U ATAHOIL
Bonopoanas cBs3b

18

MHoroaToMHEIE CIIMPTHI:
OTHJICHITIMKOJIb U I'NITMICPUH

19

deHou: CTPOCHUC MOJICKYIJIbI,
(1)I/I3I/I‘IGCKI/IC U XUMHWYCCKHC
CBOﬁCTBa, IMPUMCHCHHUEC

20

Anpaeruapl: GopManbaeTuI U
areTaJbpIerua. AeToH

21

OIHOOCHOBHBIE TIPEIETBbHBIE
KapOOHOBBIEC KHCIIOTHI:
MypaBbUHAas U YKCYCHas

22

[TpakTrueckast paborta Ne 2.
«CBolicTBa pacTBOpa YKCYCHOU
KHUCIIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK IMMPEACTAaBUTCIN




BBICHIHUX Kap6OHOBBIX KHUCJIOT

24

MbL1a Kak COJTH BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE AEHUCTBUE

25

CrnosxHble 3(hupsl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MapoiIn3 CI0KHBIX

3¢upoB

26

Kupsl: runponus, npuMeHeHue,
Ouoyoruueckas poib KUPOB

27

YTeBoasl: COCTaB,
knaccudukanus. BaxnHeimme
MPECTaBUTENN: TIII0KO03a,
bpykTo3a, caxaposa

28

KanMaJ'I " ICJIK0JI03a KaK
MMPUPOAHBIC ITOJIMMEPBI

29

KonTponbnas pabota no
paszeny
«Kucnopoaconepxamue
OpPraHUYECKHUE COETUHEHUS»

30

AMMHBI: METHJIAMHAH U aHUJINH

31

AMHHOKHCIIOTHI KaK
amM(pOoTepHbIe OpraHNYECKHe
COEIUHEHUS, UX OMOJIOTHYECKOE
sHauenwne. [lentuaer

32

benku xak npupoHbIe




BBICOKOMOJIEKYJISIPHBIE
COEMHEHUS

33

OCHOBHHG IIOHATHUA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

34

OCHOBHBIC METObI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX
coequnennii. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

34




11 KITACC

Ne i/m Tema ypoka DJIeKTpPOHHbIe N (ppoBbIe 00pa3oBaTebHbIE PeCypChl

KoanuecTBo 4acoB

B KoHTpoJbHbIE IIpakTHYeckue
cero
padoThI padoThI

XUMHAYECKAHN DJIEMEHT. ATOM.
DOnekTpoHHas KOHGUTypalus aTOMOB

Ilepuoauueckuii 3aK0H U
[lepuoanueckast cucreMa XuMHYECKUX
2 sneMeHToB Jl. 1. Menaeneera, ux 1
CBSI3b C COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB U UX
COEZMHEHUH 110 TPYMIaM U MEePHOIaM.
3Ha4yeHue NepHoAUYECKOro 3aKOHa U
CHCTEeMBl XMMHUYeCKHX 31emMenToB J1.1.
MenieneeBa B pa3BUTHU HAyKU

Crpoenue BeiecTBa. XuMHUECKast
CBS3b, €€ BUJIbI; MEXAHHU3MBI
00pa3oBaHMs KOBAJIGHTHOU CBSI3U.
Bonoponnas cBs3b

BaneHTHOCTE.
5 DNEeKTpOOTpULIATENbHOCTh. CTENEeHb 1
OKHCIIeHUS. BemecTsa MOJIEKYIISIpHOTO




N HCMOJICKYJISIPHOT'O CTPOCHUA

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTruHHbBIE ¥ KOJUTOUMAHBIE PACTBOPHI.
MaccoBas 1014 BEIIECTBA B PACTBOPE

Knaccudukanus u HoOMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUH.
['eneTndeckasi CBA3b HEOPTaHUYECKUX
BEIIIECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanus XuMHUYECKUX peakiuuit
B HEOPraHUYECKOW U OpPraHuYeCcKOn
XUMHH. 3aKOH COXPAHEHHS MACChI
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBpAIEHUs] SHEPTUU TIPU
XUMUYECKUX PEaKIUIX

CxopocTts peakuuu. OOpaTumbie
peakuu. XuMHU4YECKOE paBHOBECUE

[Tpaktuyeckas padora Ne 1. «Bausiaue
Pa3IUYHbBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIAN»

DJIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonsiTHe 0 BOJIOPOHOM MOKa3aTelne
(pH) pactBopa. Peakiiuu HOHHOTO
obmena. ['uaponn3 opraHuyecKux u
HeOpFaHI/I"IeCKI/IX BCIIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuse




pAacIIaBOB M PacTBOPOB COJICH

1 KoHTtposbHas paboTa mo pasaeny

3 «TeopeTnueckre OCHOBBI XUMHUM
MerTannsl, HX IOJ0KEHHUE B
[Tepuoauueckoil cucreMe XMMUYECKUX

1 snemenToB M. Y. Menaeneesa u

4 OCOOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue pu3nyecKrue CBOMCTBa
METaJI0B

1 CI1aBbl METAJUIOB.

5 DNEKTPOXUMHUUECKUH psifl
HaIPSKEHUN METaJIOB

1 XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX

5 METaJUIOB (HATPHH, KA, KaIbIUH,
MarHui, aIFlOMUHUN) U UX COEAUHEHUN

1 XUMHYECKUE CBOICTBA XpOMa, MEAH U

7 HUX COCAUHCHUI

1 XuMHYecKre CBOMCTBA IIMHKA, XKelle3a

8 1 UX COeIUHEHHI

1 [TpakTrueckas padota Ne 2. "Pemenue

9 AKCTIEPUMEHTAIBHBIX 3314 110 TEME
«MeTamie»"
Hemertaiibsl, HX NOJIOKEHUE B

2 [Tepuoanueckoil cucteMe XUMUYECKUX

0 snemenToB JI. . MenaeneeBa u

0COOEHHOCTHU CTPOCHUA aTOMOB




du3nyecknue CBOMCTBA HEMETAILIIOB.

2 AnoTponusi HEeMETauIoB (Ha IpUMeEpe

1 KHCJIOPO/JIa, cephl, pocdopa u
yriepoia)

2 XHUMHUYECKHE CBOICTBA IraJlOreHOB,

2 CEephl U UX COCIMHEHUM

2 XHUMHYECKHE CBOICTBA a30Ta,

3 docodpa 1 UX coeTMHCHUN

2 XYMHYECKUE CBOWCTBA yriepoa,

4 KPEMHUS ¥ UX COCIMHEHUIA

2 [TpumeHeHre BaXHEUIIINX HEMETAIIIOB

5 U UX COEIUHEHUN
O000111eHNEe U CUCTEMATU3ALIS

9 3HaHuU 1o Teme «Hemeramib.

5 Brraucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIHii 1
TEPMOXUMHYECKUE PACUETHI

5 [TpakTuyeckas padora Ne 3. «Pemienue

7 AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Hemeramis"y»

2 KonTponbhas pabota no remam

8 «Metams» u «HemeTanab»

9 Heoprannueckre u opranndeckue

9 KucIoThl. Heopranuueckue u
OpTraHUYECKHE OCHOBAHUS

3 AmMdoTepHbIe HEOPraHUYECKUE U




OpTraHU4YC€CKUC COCIUHCHUS.
I'eneTnueckas CBA3b HCOPTaHUYCCKUX
N OPpraHn4€CKHUX BCIICCTB

Poip xuMuu B o0ecIieueHun

3 HKOJIOTHYECKOM, IHEPTETHUECKON U L
1 MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
METUIIUHBI
3 [TpencraBienust 06 OOINX HAYIHBIX
) NPUHIKATAX TPOMBIIIICHHOTO 1
NOJTYYCHHS BKHCHIITMX BEUICCTB
3 UYenoBek B MUpPE BEIIECTB U L
3 MaTepHaoB
3
4 XWUMHS ¥ 3I0POBBE YETIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenienme»

Xumus, 10 knacc/Pymsutuc I'.E., ®eapaman @.I.- M.: IIpoceemenue, 2018.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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