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MHNOACHUTEJBHI'ASA 3AIINCKA

[Iporpamma 10 XHMMHUU Ha YpPOBHE CpEeAHEro oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHOBe DenepanbHOTO 3aK0oHA OT 29.12.2012 No 273-d3 «O6
obOpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBI  CpeAHEro 001Iero o0pa3oBaHUs
(DOII COO0), IIPEICTABJICHHBIX B OenepanpHOM rocyapCTBEHHOM
obpazoBatenpHoM craHjgapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeameTra «XuUMHUs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepanvy, peaqu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
Oepnepanuu Ha niepuoj 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3palOTKE MpPOrpaMMbl MO XUMHUH, K OINPEACIICHUIO
oOwielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUsS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbable nonoxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHUs, pe3ylbTaTOB OOyuYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAaMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBJSETCS HEOThEMIIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEepLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeaMeTra «XUMHUS», COJIEpKAHUE M TMOCTPOCHHE KOTOPOTO OIpPEACNIEHbl B
nporpaMme N0 XMMHUHU C Y4E€TOM CHEeUU(PUKA HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero oo1ero oopaszoBanus B Poccuiickoit deneparuu.

XUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyI0 pojb B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEeM MHUpPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (POpPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHO B3aUMOJEWUCTBYS C IPYTMMU €CTECTBEHHBIMH HAayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W SKM3HU KaxkJI0oro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujlaTesibHasi, KaK HayKa BBICOKMX TEXHOJIOTMW HalpaBjiieHa Ha peElIeHue



rII00ANBHBIX MPOOJEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBUM € OOmMMM LENSIMM M OPUHLUIAMU CPEJAHErO OOIIEro
oOpa3oBanus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOoOXOOUMYI0 MM JUIsi  BbIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJDKCHMS
00pa30BaHMsl B pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu - peaMera  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChbl —
«Oprannyeckas xumuss» U «OOl@as W HEOpPraHW4YecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHUYECKOW XUMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OpraHn4Yeckor xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYECHUH
npeaMera 00eCcrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHsSI BCEro MHOTO00Opa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B NporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYEHHI0 ydyeOHOro marepuaja U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHMYECKHUX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemecTB. CBeleHUs 00 H3ydyaeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB 10 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUWHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHbIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[Ton HOBBIM yrjaoM 3peHus B TMpeaMmere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHbII Ha YpPOBHE OCHOBHOIO 0O0IEro o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHMS O BEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas 1 HeopraHudeckas
XUMHSD) OOyYaroIUMCsl TPEIOCTaBISIETCd BO3MOXHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3ULINH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
0000111aro11Iel 10 OOBICHSIONIEN U TPOTHO3UPYIOILEH.

Envnas cucreMa 3HaHUK O BOKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M NMPUMEHEHHUH, A TAKKE O XUMHUYECKUX PEAKLMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA W TPUKIAJTHON
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMUMAaHHUIO B3aUMOCBS3M XUMUU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJib B INO3HABATEJIBbHOM W IMPAKTHYECKOU
JESITEIbBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K MPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U



OpUMEHATh € IS TIOTIONHEHUS 3HAHWM, pEeNIeHUS WHTEINIEKTYalbHBIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATEILCKIX 3a/1ad. B 11e10M copepkanue yueOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TIOHUMAHUS
bunocodckux uaeH, Takux Kak: MaTepuaibHOE €IMHCTBO HEOPIaHUYECKOTO M
OpraHMYeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOEHUEM, TI03HABAEMOCTb MPUPOJHBIX SIBICHUNA MYTEM OKCIEpPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMM (akTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEHICHUU IKOJOTUYECKUX MpoOieM, a
Takke Mpo0JeM COepeKEHUST YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B rmrane pemeHuss 3amad  BOCIUTAHUWSA, Pa3BUTHS U COIHMATHA3AIUU
OOyJaromuMXcss MPHUHITHIC TPOTPAMMON IO XUMHU TOIXOIBI K OIPEACIICHUIO
COIepKaHUsI H TIOCTPOSHUS TIpeAMeTa MpeAyCMaTpuBarOT (GopMupoBaHUE
YHUBEPCAIbHBIX y4Y€OHBIX JEHUCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pPa3IMYHBIX BHUJOB JICSITEIBHOCTU: pEUICHUS TMpoOJieM, TIOWCKa, aHalu3a u
00paboTku nHGOpMAIINK, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIbCKON JEATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHUsi XMMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIETroO
oOpa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUN
COZIep KATeIIbHON XapaKTEPUCTUKHU IeJIed HW3Y4YeHHUs TpeaMeTa HalpaBiIcHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
JEATEILHOCTH YEeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJMYCCKOW TOYKH 3PEHUS TAaKOW TOAXOJ K OMPEACIICHHUIO TCICH H3ydeHUs
TIpeIMETa SBISICTCS BITOJIHE ONIPAaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3pPEHUS TJABHBIMU MEISIMH HW3YYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisIFOTCSA:
dbopMUpPOBAHUE CHUCTEMbl XMMHUYCCKHX 3HAHMH KaK BaKHEHIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JiekaT KIIOUYEBBIC
NOHATHUS, (yHIAMEHTAJIbHBIE 3aKOHBI M TEOPUH XWMHH, OCBOCHHE SI3bIKAa HAYKH,
YCBOCHHUE M MOHWMAHUE CYIIHOCTH JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO
XapakTepa, 03HAaKOMJICHUE C UCTOPUEH WX PA3BUTHUS U CTAHOBJICHMUS,
dbopMHpOBaHWE W Pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOAAaX ITO3HAHUS
BCIIECTB W XWMHYCCKHX PEaKIni, HEOOXOMUMBIX [JIsI TMPUOOPETCHUS YMEHUI
OPHUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYCCKHUX SIBJICHUW, HMCIONIUX MECTO B
MIPUPOJIE, B PAKTUUYECKOU U TTIOBCEIHEBHOM KU3HU;
pa3BUTHE YMEHHA M CIIOCOOOB JCATEIBHOCTH, CBS3aHHBIX C HAOJIOJICHUEM H
OOBSCHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOJIOJCHUEM IpaBU OE30MacHOTO
oOpallieHusl ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, copepskarenbHas XapakTEePUCTHKA eIl U 3a/1ay U3y4eHUs
peaMeTa B IPOrpamMme 1Mo XUMHH YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM TIPUOPUTETAMHU B CHCTEME cpefaHero oomiero odpazoBanus. CeroaHs B
MpernoJlaBaHy  XUMHH B OOJNbIIed  CTENeHW OTHAETCS  MPEATNOUYTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUEHTHUPOBAHHOW Ha



MOTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEILHON OpPraHW3allid, BIAICIONIETO HE
HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMu U
YMEHUSIMHU aKTUBHOTO TMOJIyYEHHS] 3HAHUN U MPUMEHEHHUS UX B PEaIbHOW >KU3HU
JUTSL peLIeHUs] TPaKTUYECKUX 3aj1ay.

B cBa3u ¢ 3TUM TOpH U3YYEHHHM TMpeaAMeTa «XUMUS» JTOMUHHUpYIOIIee
3HaueHUE MPUOOPETAIOT TaKKUE LIETU U 33Ja4H, KaK:

ajanTtanus o0y4yarolmuXxcsi K yCIOBUSAM JUHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
dbopMHpOBaHUE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX YKU3HECHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dbopmupoBaHre y OOYYaOIIMXCS  KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINM), WMEIOIMX YHUBEPCATbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeATETLHOCTH: PEIIeHHs MpoOJeM, MOoncKa, aHanu3a U 00paboTKu MH(pOpPMAIIHH,
HEOOXOJUMBIX ISl TIPUOOPETEHUS OIBITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TO3HAHUM XUMHUH, a TakKKe JJs OIEHKU C TO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M UYEJIOBEKa U MIPUPOIHYIO CPEy;

pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIEC TEXHOJOTUH JJIs IMOWCKAa W aHalin3a y4eOHOH u
HAyYHO-TIOMYJIIPHONU WH(POPMAITUH XUMHUYECKOTO COICP KAHMS;

dbopMHpOBaHNE U PA3BUTHE Y OOYIAFOIINXCS ACCOIMATUBHOTO M JIOTHIECKOTO
MBIIIJICHUS, HA0TI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOSHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU TUTAHUPOBAHUHM W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE y OOyyaromuxcsi yOekKIEHHOCTM B T'yYMaHUCTUYECKON
HAIPaBJICHHOCTU XUMHH, €€ BaXKHOW POJM B PEIICHUHM TIIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONBE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIEHUS K TPHUPOJE U CBOEMY 30POBBIO, a TakKKe MPHOOPETEHHS OIbITa
WCIIOJIb30BAHUSL TOJYYEHHBIX 3HAHUW I TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM mutaHe cpegHero oOiiero oOpa3oBaHUsl MPEaAMET «XUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaIMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD).

OO6m1ee yncIo 4acoB, OTBEAEHHBIX JIJI M3YYCHUsI XUMHUHU, HA 0a30BOM YPOBHE
cpeaHero oomero odpazoBaHus, coctariseT 68 yacoB: B 10 kmacce — 34 yaca (1
yac B Henento), B 11 knacce — 34 yaca (1 gac B Hefieno).

Peanuzarus mporpaMmsl 1mo xumun 8—9 kiacchl (0a30BbIi YPOBEHB)

OCYILIECTBIISIETCS C MPUMEHEHHEM J1ab0PaTOPHOTO 000PYyI0BaHUS IIEHTpa
00pa30BaHMsI €CTECTBEHHO — HAYYHON U TEXHOJOTHYECKON HANPaBIEHHOCTEN
«Touka Pocray.



COJEPXAHUE OBYUYEHUA

10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHMyeckod XWUMHUH: €€ BO3HUKHOBEHHME, pa3BUTUE M 3HAYCHUE
B MOJYYEHWH HOBBIX BEUIECTB W MaTepuanoB. Teopuss CTPOECHHS OpPraHUYECKUX
coenuneHnii A. M. bytiiepoBa, €€ OCHOBHbIE MOJIOkKEHUS. CTpyKTypHbIE (POPMYJIIbI
OpraHUYecKUX BenlecTB. ['omMoiiorusi, u3omepus. XUMHUECKasi CBA3b B OPraHUYECKUX
COCIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBnenne o kinaccuukanuy opraHuyeckux BemiecTB. HomeHkiatypa
OpPraHUYECKUX COEJIMHEHUH (cHcTeMaTHdecKasl) U TpUBHAJIbHbIC HA3BaHUS BaKHEUIIUX
IPEICTaBUTEIIEH KJIACCOB OPTaHUYECKUX BELIECTB.

OKCHEPUMEHTAIBHBIC  METOJbl M3YYEHMS BEIIECTB W WX MPEBPAIICHWNA!
O3HaKOMJIEHHE C O0Opa3laMl OpPraHMYeCKUX BELIECTB M MaTepualaMHU Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJl OPraHMYEeCKUX BEIIECTB, HAOJIOJEHUE U OIHMCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO MPEBPAICHUI0 OPraHMYECKUX BEIIECTB IPHU
HarpeBaHu (IiaBjaeHue, OOyrJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKAN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEACTABUTENN AJIKAHOB: (DU3UUECKUE U XMMUYECKHE CBOMCTBA (PEaKMU 3aMEIICHUS U
rOpeHus), HaXOXKACHUE B MPUPOJIE, TOITYyUEHUE U PUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, T'OMOJIOTHYECKMH PsiA. OTWIEH W MNPONWIEH —
OpoCTeHIlne NPeACTaBUTENN AJKEHOB: (PU3NYECKUE U XMMHUYECKHUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTCHUPOBAaHUs, TUAPATALMH, OKHUCIECHHS M TMOJUMEpPHU3aLUH),
NOJIyYE€HHE U IPUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 wu wmetwnOyraauen-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKHUE CBOMCTBAa (peakuusi mnonuMepusauuu). llomyueHue CcHHTETHUYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKUI psii. ALIETHIIEH —
OPOCTEUIINI MPEACTABUTENb ATKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XUMHUYECKHE
CBOMCTBa (peakiMy TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUAPATALUHU, TOPEHUS),
NOJIyYeHHE U PUMEHEHHUE.

Apenbl. benson: cocraB, crpoeHue, (QuU3MUECKHE M XUMHUYECKHE CBOMCTBa
(peakuu rajoreHUpOBaHMS W HUTPOBAHHUA), MOJIYyYEHUE U NpUMEHEHHuE. To1yon:
cocmas, cmpoenue, huzuieckue u Xumuieckue ceoucmea (peakyuu 2aio2eHuposanus u
HUMpPOBaHus), noiyyeHue u npumererue. TOKCHUHOCTh apeHOB. [ 'eHeTHUecKas CBS3b
MEXy YTJIE€BOJOPOJAAMHU, MPUHAIICKAIIUMHI K Pa3IMYHbIM KJIACCAM.

[IpuponHble UCTOUYHUKH YTIEBOAOPOAOB. [IpupoHbIii Ta3 U MOMyTHBIE HEPTIHBIC
razpl. Hedte u e€ mpoucxoxaenue. CrnocoObl mnepepabOTku He(TH: TEeperoHka,
KPEKUHT (TepMUYECKUH, KaTaduTUuecKuit), muponus. [Ipoaykrsl nepepaboTku HEPTH,




UX NPUMEHEHUE B MPOMBILIJIEHHOCTH M B ObITy. KaMeHHBI yroib M IPOIYKTHI €ro
nepepadoTKH.

OKCHEPUMEHTAIbHBIE METOJIbl M3YYEHUsI BELIECTB W WX TPEBPAIICHUM:
O3HaKOMJIEHHE ¢ oOpa3llaMH IUIacTMAacC, KaydyKoB M pe3uHbl, Kojuiekuuu «HepTb» u
«YTOnb», MOJEIUPOBAHUE MOJIEKYJ] YIJIEBOJOPOJAOB U TAJIOr€HONPOU3BOJHBIX,
IIPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJyUYEHUE STUIICHA U U3yUYE€HUE €r0 CBOWCTB.

PacuérHble 3a1a4u.

Bbeluucienus no ypaBHEHHUIO XUMHYECKOW peakiuu (Macchl, 00bEMaA, KOJIUYECTBA
HCXOJIHOTO BEIECTBA WJIM MNPOAYKTa PEAKUUU [0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB MU MPOAYKTOB PEAKIIUH).

Kuciaopoacoaepxamme opranudeckue coeJHHEHUS

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAHO U 3TAHOJI: CTPOEHUE, (PU3NIECKUE U
XUMUYECKHUE CBOMCTBA (pEaKkUMH C AKTUBHBIMU METaJUIAMH, Tajore€HOBOJOPOJAMHU,
ropeHue), npuMeHeHne. BogopoaHble CBs3U MEXIy MOJIEKYJIaMH CIupToB. [leiicTBue
METAHOJIa ¥ ATAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaroMHbie CIUPTHL. DTUIICHIIMKOJb U TJIMIEPUH: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEUCTBHE CO ILEJIOYHBIMU METAJUIAMM, KayeCTBEHHAs
peaknys Ha MHOTOaTOMHBIE CIIUpPTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpuMeHeHne
[JIMIEPUHA U STUJICHTIIUKOIIS.

®DeHOo: CTPOEHUE MOJIEKYJIbl, PU3NYECKUE U XMMHUECKHE CBOWCTBA. TOKCUYHOCTb
¢denomna. [Ipumenenue enona.

Anpaerunpl u kemonwsi. Dopmanbaeruy, aueTanbAeru: CTpoeHue, GU3NIecKue u
XUMUYECKHME CBOMCTBA (peaklUMH OKHUCJIEHUS U BOCCTAaHOBJICHMS, Kay€CTBEHHbIE
peakiMK), MOJIy4eHHE U PUMEHEHHUE.

OOHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U YKCyCHas
KHCJIOTBL: CTPOEHHE, (PU3MYECKHME M XMMHUYECKHME CBOMCTBa (CBOWCTBA, OOLIME ISt
KJlacca KUCJIOT, peakius sTepudukanun), noiryyeHue u npumenenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEJACTaBUTEIHN BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak coJu
BBICILIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JeiiCTBHE.

CrnoxHble 3pUpPbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIOMKHBIX
a¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupo. buomornueckas posib JKUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, M- U TOJUCAXapPUIBI).
['moko3a — mpocTelmmii MOHOCaxapwa: OCOOCHHOCTH CTPOEHHUS  MOJIEKYIIbI,
dbu3udyeckre M XUMHUYECKHE CBOMCTBa (B3aumopeiicTtBue ¢ ruapokcuaom meau(ll),
OKHMCJIEHME aMMHa4HbIM pacTBOpoM okcuaa cepedpa(l), BoccTtaHoBieHue, OpoxeHUE
TIFOKO3b1), HAXOXACHUE B MPUPOJIE, IPUMEHEHUEe, Onosorudeckas pojib. OTOCUHTES.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u uemnonosa kak npupojnblie mnoiaumepbl. CTpoeHHe Kpaxmana u
LEeJUTI0JI03bl. PU3NYECKHe U XUMUUYECKHE CBOMCTBA KpaxMmasa (TMIposu3, KauecTBeHHAs
PEaAKIMS C HOJIOM).

OKCHEpPUMEHTAIbHBIE METOJbl M3YYEHMsS BEIIECTB W WX MPEBPAIICHUIA:
MpOBeJICHUE, HAOIIOIEHNE U ONHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB,
KAUECTBEHHbIE PEAKUUH OJHOATOMHBIX CHHUPTOB (OKUCIEHHE 3TaHOJA OKCHIOM
Menu(Il)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJICUCTBUE IJIMIEPUHA C THAPOKCHIOM
meau(Il)), ampmerupoB (okucIeHHME aMMHA4YHBIM pacTBOopoM okcunaa cepedpa(l) u




ruapokcugom  Mmenu(Il), B3aumoneiicTBMEe Kpaxmaia C  HOJIOM), IPOBEICHUE
PaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1a4u.

Boluucienus o ypaBHEHHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEILECTBA WJIM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, O00BbEMY,
KOJMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A30TcozepKalue OpraHnuecKue COeIMHEHMUS.

AMUHOKHUCIOTHI KakK aM(OTepHbIle OpraHudyeckue coeAuHeHus. Dunveckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha puMepe riuiuHa). buonornueckoe 3HaueHue
amuHokucaot. [lenTuasl.

benkn kak mnpuUpoAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHusi. llepBuuHas,
BTOPUYHASI U TPETUYHAS CTPYKTypa OEJIKOB. XMMHUUYECKHE CBOMCTBA OEJIKOB: TUAPOIIH3,
JIeHaTypalus, KaueCTBEHHbIE PEAKLIUU Ha OCJIKH.

OKCHEPUMEHTAIbHBIE METOJIbl M3YYEHUs] BELIECTB W WX TPEBPAIICHUM:
HAOJIIOICHHE M OINMHUCAHUE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OEJKOB IpHU
HarpeBaHUM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHSS MOJEKYJIsIpHas
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPDHBIX COCIMHEHUH —
MOJIMMEpHU3AIU U MOJTUKOHIEHCALUS.

OKCIEPUMEHTAIbHBIE METOJIbl  M3YYECHUSl BELIECTB W WX TPEBPAIICHUMN:
O3HAaKOMJIEHHWE € 00pa3laMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanm3zanust MeXNpeIMETHBIX CBSI3€W MPU U3YYEHWH OpraHudeckor xumuu B 10
KJIacCe OCYIIECTBISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYYHBIX
NOHSATUM, TaK W TOHSATUW, SABJISIOMIUXCA CHCTEMHBIMU [JISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHbIE TOHATUS: SBJIICHHE, HAy4dHBIM (akT, rumoresa,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KIacCU(PUKALUs, TEePUOJIUYHOCTh, HAOIIOJCHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOJIEIIMPOBAHUE.

®dusuka: Matepusi, SHEPrusi, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPreTUUEeCKU
YpOBEHb, BEUIECTBO, TeJO, O0BEM, arperaTHoe COCTOSIHUE BelllecTBa, (PU3nyecKue
BEJIMYMHBI U €UHULIBI UX U3MEPCHUS.

buonorusi: kmerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
¢oTocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOIbI, O KHPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, IMOJIE3HBIE HCKONAEMbIe, TOIUIMBO,
pecypchl.

TexHoJIOrUs: MUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHMS, MOIOIIUE
CpEeACTBa, JIGKApCTBEHHbIE M  KOCMETHMYECKHE  IpenapaTbl, MaTepuaidbl U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.




11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XHUMHUYECKUN 3JeMEHT. ATOM. SAnpo atoMa, M30TOIbI. DJIEKTPOHHAs O0O0JIOYKA.
DHepreTMYecKue YpPOBHH, IOAYPOBHH. ATOMHBIE OpOWTaHU, S-, P-, 0- 3JICMCHTEHI.
OcobeHHOCTH pacnpeesIeHUs JIEKTPOHOB IO OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOIO0B. DICKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[lepnonmueckuit 3akoH n llepmogmyeckass cucTeMa XUMHUYECKHX JJIEMEHTOB /.
N. MengeneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa © l[leprnoanveckol  CHCTEMBI
XAUMU4YecKux 31eMeHToB [[. . MeHeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS] CBOMCTB XMMUUYECKHX DJIEMEHTOB U 00pa3yeMblX UMHU
IPOCTBIX M CJIOXKHBIX BEUIECTB IO TPyIIlaM U MepuofaM. 3HAUCHUE NEPUOINYECKOTO
3aKOHA B pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMUYeCKas CBsA3b. BUibl XuMu4eckoi cBsi3u (KOBaJICHTHAs
HEeMnoJIApHasE U TOJspHasi, HWOHHAs, MeTauindyeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHYECKOU CBsi3M (OOMEHHBIM M JTOHOPHO-aKIeNTOPHBIN). BomopoaHas
CBSI3b. BalleHTHOCTB. DIIEKTPOOTPULIATENBHOCTh. CTENeHb OKUCIeHUA. IOHBI: KaTHOHBI
Y AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUA. 3aKOH IMOCTOSHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTALTUYECKOU PEIIETKH.

[TonsiTne o0 puCHEepCcHBIX cucTeMax. VICTMHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccudukanus Heoprannueckux coenuHeHuii. HomeHkiatypa HeopraHM4ecKux
BEIIECTB. |'€HeTHuecKkass CBs3b HEOPraHWYECKHX BEILIECTB, IPUHAJICKAIUX K
Pa3IMYHBIM KJIaccaM.

Xumuueckas peakiusi. Kinaccudukarus XuMHUYECKUX PEakinii B HEOPTaHUYECKON
U OpPraHUYeCKON XHMMHHU. 3aKOH COXPAHEHHS MAacCChl BEILECTB, 3aKOH COXPAHEHUS U
MIPEBPALIEHUS SHEPTUU IPU XUMUYECKUX PEAKLUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pas3nyHbIX (hakTopoB. OOpaTUMbIe
peakunu. XuMudeckoe paBHoBecre. DakTOphl, BIUSIONIME HA COCTOSHUE XUMUYECKOTO
pasHoBecus. [Ipunuun Jle Hlarense.

OnekTpoiutuueckas auccouuarus. CuiabHble U ciiadble AJeKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, II€JIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OKCHEPUMEHTAIbHBIE METOJIbl M3YYEHUsl BELIECTB W WX TPEBPAIICHUM:
nemMoHcTpanus Tabmmi «lleprogudeckas cuctemMa XMUMHUYECKHX diemMeHToB [l
W. MenpeneeBay, H3ydeHHE MOJENEH KPUCTAIUIMYECKUX PEMIETOK, HAOII0ICHUE
M OINMUCAaHWE JIEMOHCTPAIIMOHHBIX W JAOOPATOPHBIX OIBITOB (Pa3loXEHUE MEePOKCHUIA
BOJIOPOJA B MPHUCYTCTBUM KaTAIM3aTOPa, ONPENCIIEHUE CPEAbl PACTBOPOB BELIECTB C
MMOMOIIBI0 YHUBEPCAIBHOTO WHIWKATOpA, PEaKIUd HOHHOTO OOMeHa), MPOBEICHUE




NpakTHUecKor paboThl «BnusHue pa3nuuHbix (PAKTOPOB HA CKOPOCTH XMMHYECKOM
peAKLINI.

PacuéTHbie 3a1a4m.

Pacyéthl Mo ypaBHEHMSIM XMMHUUYECKUX PEAKIUid, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacu€Thl, pacu€Thl C UCIIOJIBL30BAHUEM MOHITHS «MACcCOBasi OISl BEIIECTBAY.

Heoprannyeckasi xumms

Hemeramnel. Tlonoxxenue HemetauioB B Ilepuognueckoil cucteMe XUMHYECKUX
sanementoB J[. W. MenneneeBa u 0OCOOEGHHOCTH CTpOEHHUS aTOMOB. Du3nveckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONUS HEMETALNIOB (Ha MpUMEpPE KHUCIOPOJa, CEPBI,
docdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETANIOB (Tallor€HOB, CEphbl, a3o0Ta,
docdopa, yriaepojsa U KpeMHHUSI) U UX COCIUHEHHM (OKCHAOB, KHUCIOPOICOACPKAIIUX
KHCJIOT, BOJIOPOJHBIX COEIMHEHU ).

[IpyuMeHeHnEe BaXXKHEUIINX HEMETAJIOB M UX COCIUHECHUM.

Mertambl. Ilomoxxenue wMetammoB B l[lepuoamyeckoid cHCTEME XUMHYECKHUX
anemenToB [I. U. MenneneeBa. OCOOEHHOCTH CTPOECHHUS DJIEKTPOHHBIX 000JIOUYEK
aTtoMoB MeTayuioB. OOmue ¢usndeckue cBoiictBa MeTamuioB. CIUIaBel METaJUIOB.
DJIEKTPOXUMHUYECKUHN PsiJT HAMPSIKEHUN METAJIJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEHIIIUX METAIIOB (HATPUM, KaTui, KaJIbIIMA, MarHui,
TIOMHHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

O6mume cnocoObl MmoiayyeHuss MeTauioB. llpumenenwe wmeTtamwioB B OBITY H
TEXHUKE.

OKCNEPUMEHTATbHBIC METOJIbl M3YUYEHHS BEUIECTB M WX NPEBPALCHUN: U3YYEHUE
KoJulekiuu ~ «MeTtamiel M CIUIaBb»,  OOpa3lOB  HEMETA/UIOB,  PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIoJCHUE U ONHCaHuEe JEeMOHCTPALIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJICHCTBUE THUAPOKCUIA QIIOMUHHUSI C PaCTBOPAMHU
KHCJIOT U IIEJI0UeH, KaueCTBEHHBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

PacuéTHbie 3agaun.

Pacuétel maccel BemecTBa WiIM 00BEMAa Ta30B MO HM3BECTHOMY KOJHWYECTBY
BEIIIECTBA, Macce MU 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUM BEIICCTB, PACUETHI
Macchl (00BEMa, KOJMYECTBa BEIIECTBA) MPOIYKTOB PEaKIUU, €CIM OJHO W3 BEIICCTB
MMEET IPUMECH.

XUMMHSA ¥ )KU3Hb

Ponp xumum B oOecrie4eHUH DHKOJOTUYECKOM, SHEPreTUYECKOM W THUIIEBOU
0€30I1aCHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHATHE 0 HAYYHBIX METOJaX MTO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKLINM.

[IpencraBienuss 06 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MOJYy4YeHUS
Ba)XHCHIIIMX BEIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUAITIOB: BAXKHEUIIIME CTPOUTEIbHBIE MaTEPUATIbI,
KOHCTPYKIIMOHHBIE ~MaTe€pUalibl, KpPACKW, CTEKIO, KEepaMHuKa, MaTepuaibl s
ANEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKNE U MUHEPAIbHBIC YI0OPECHHUS.

XuMHsI W 3J0pOBbE YEJIOBEKA: IPAaBWJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja O€30MacHOTO WCHOJB30BaHUS MPEMapaToB OBITOBOM XUMHUU
B ITIOBCEIHEBHOM KU3HU.

MeXIpeIMETHBIC CBSI3U.




Peanu3zanus MeXNpeaAMETHBIX CBsI3e€d NMpHU M3yYEHUHM OOIIeH U HEOpraHMYeCKON
xuMHuH B 11 Kiacce OCyHIECTBIISIETCA Y€pe3 MCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IIOHATHW, TaK W IIOHATHMW, SBIIIOIIMXCA CHCTEMHBIMU JUISI OTHEJBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO011ue ecTeCTBEHHO-HAYUYHbIE TOHATHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJIU3, CHUHTE3, KiIaccu(uKauus, MNEpUOJUYHOCTb, HAONIOJEHNUE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: maTepus, DHEPrus, Macca, aroM, DJEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJA, DHEPreTHYECKUM YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (DPU3MUECKHE BEIWYMHBI U EAMHUIIBI HX
MU3MEPEHNUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, dKOCUCTeEMa, Onocdepa, MaKpo- U MUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, MOJE3HbIE MCKOIMAaEeMble, TOIUIMBO,
pecypchl.

TexHosorus: XuUMHUYECKass MPOMBIIIJICHHOCTb, METAUIypIrus, I[POU3BOACTBO
CTPOMTENIBHBIX ~ MAaTEpHUANIOB,  CEJIBCKOXO3SMCTBEHHOE  IIPOM3BOJACTBO,  IMILEBas
IIPOMBIIIIJIEHHOCTb, (papmaneBTHUECKas IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKUX  IIPernaparoB, IMPOU3BOJACTBO  KOHCTPYKLHMOHHBIX  MAaTE€pHUAJIOB,
AJIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M.

IIJTAHWUPYEMBIE PE3VIJIbTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMHNUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnauBaeT TpeOOBaHMS K  pe3yjbTaTaM  OCBOCHHS
oOyJaromuMucs MporpaMm  cpeaHero  oOmiero  oOpa3oBaHUs — (JIMUHOCTHBIM,
METaInpeMETHBIM U MpeaMeTHbIM). HayuHo-MeToanueckoil OCHOBOM 1isi pa3paboTKu
MJIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUSI TPOTrpaMM CpPEJHEro oO0Imiero oOpa3oBaHus
ABJISIETCS] CUCTEMHO-JI€ATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM C CHUCTEMHO-IIEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeIMeTa «XUMHUs» Ha YPOBHE CPEIHEro OOILEro
o0Opa30BaHMsI BIJICJICHBI CIEAYIOIINE COCTABIIAIONINE:

OCO3HaHWE OOYyYaIOIMUMHCS POCCHUHCKONW TPaXTaHCKONM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEEIEHUIO;

HaJIMYMe MOTHBALIMU K 00Yy4EHHIO;

[[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKACHUW JMYHOCTH Ha OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaulluii 6a30BOM HAYKH XUMHH;



TOTOBHOCTh M CHOCOOHOCTh OOYYalONmUXCSl PYKOBOJCTBOBATHCS B  CBOEH
JCSATEIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPHUCYIIMMH  II€JIOCTHOM
CUCTEME XMMHYECKOTo 00pa3oBaHUS;

HAJIMYUE TTPABOCO3HAHUS IKOJIOTHUECKON KYJIbTYPBI H CIOCOOHOCTH CTAaBUTH LIEIIH
U CTPOUTD KU3HEHHBIC TITAHBI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHHUS MPEAMETa « XUMUS) JTOCTUTAIOTCS B SIMHCTBE
y4eOHOW W BOCTHMTATEIHHOW NEATEIHPHOCTH B COOTBETCTBHH C T'yMaHHCTUYCCKUMH,
COLIMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMH M MJI€alaMU POCCUIICKOTO
IPaXKIAHCKOTO OOIIECTBA, MPUHATHIMUA B OOIIECTBE HOPMAMH H TPABUIIAMU TTOBEICHHS,
CTIIOCOOCTBYIOIIMMH TPOILIECCAM CAMOTIO3HAHUS, CaMOPAa3BUTHUSI W HPABCTBEHHOTO
CTaHOBJICHMS! JINYHOCTH O00YYaOIIHUXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl ~ OCBOCHUS  INpeaMeTa  «XUMUS»  OTPaaroT
C(OPMHUPOBAHHOCTh ~ OTBITA IO3HABATEIFHOW W  NPAKTUYECKOH  JCSATEIBHOCTH
0o0yYaromuxcsi 1Mo pealn3alui MPUHITHIX B OOIIECTBE IICHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaIaHCKOTO BOCTIMTAHUSI:

OCO3HAHMSA OOYYAIOUIMMHUCS CBOMX KOHCTHTYIIMOHHBIX IIpaB M OOS3aHHOCTEH,
YBKEHUS K 3aKOHY M ITPABOMOPSIKY;

NPEACTaBICHUS O COIMAILHBIX HOPMaX M MPaBUIaX MEXKINYHOCTHBIX OTHOIICHUIN
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHLHOCTH IPH CO3JaHUM y4eOHBIX
MPOEKTOB, PEIICHUU YYEeOHBIX W IMO3HABATEIBHBIX 3314, BBIOJHCHUU XUMHYECKUX
IKCIIEPUMEHTOB;

CIOCOOHOCTH MTOHUMATh U MMPUHUMATh MOTHBBI, HAMEPCHHUS, JIOTUKY ¥ apTyMEHTBI
APYTUX TPU aHAJTU3E Pa3IUYHBIX BUJIOB YU€OHOH EATEIIEHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

[ICHHOCTHOTO  OTHOIIEGHUS K HCTOPUYECKOMY U  HAaydyHOMY  HACIEIUIO
OTCYECTBECHHON XUMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJIACTH TEOPUUM U MPAKTHYECKOTO
NPUMEHEHHUST XUMHH, OCO3HAHHSI TOTO, YTO JIOCTMIKCHUS HAYKH €CTh pe3yjbTar
IUTUTENLHBIX HAOIOACHUH, KPOIIOTIUBBIX AKCIEPUMEHTAIBHBIX TIOMCKOB, TIOCTOSIHHOTO
TpyAa YIEHBIX U TPAKTHKOB;

MHTEpECa W MO3HABATEIBHBIX MOTHBOB B TOJYYCHHH W TOCIEAYIOIIEM aHAJN3e
MH(OPMAIINHU O TIEPEIOBBIX TOCTUKCHUSX COBPEMEHHON OTECUCCTBCHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYAllMH, CBS3aHHBIC C XUMHUYCCKHMU SIBICHUSMH,
¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBECHHBIC
HOPMBI ¥ IECHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE MOBEJICHHUE U TIOCTYIIKA CBOMX TOBAPHIIEH C MO3UIIHIA
HPaBCTBEHHBIX U TIPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBHI ITUX ITOCTYIIKOB;

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBbI:

MOHMMAHHUA LIEHHOCTEH 3JJ0pOBOT0 U Oe30macHoro oopasa *K13HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3UYECKOMY U MCHUXUYECKOMY
3JI0POBBIO;



cOoOMIO/IeHNsT TpaBWJl 0OE30MAaCHOTO OOpaImieHus C BEIECTBAMU B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTH MPaBUJI UHAMBUIYATBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOAEH;

OCO3HAHMUSI TIOCIEJACTBUA W HENPUATUS BPEAHBIX NPUBBIYEK (YHIOTpPEOJICHHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

5) TpyA0BOro BOCIIUTAHUSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTHU B y4eOHO-HCCIeI0BATENbCKON
JESITeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JACATEIHLHOCTH;

YCTAHOBKM HAa aKTMBHOE y4YacTHE B PELICHMM NPAKTHYECKUX 3a/1a4 COLMAIBHOU
HaIIPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTHYECKOMY U3YUYEHUIO MPOPecCuil pa3IuyHoro poaa, B TOM YKCIIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUN MO0 XUMUHU,

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BbIOOPY MHJMBUIYaJbHOU TPAEKTOPUH 0Opa30OBaHus,
Oyayuieil mpodeccun W peanu3aluy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHH, HHTEPECOB U MOTPEOHOCTEH
00111eCTBa;

6) IK0JIOrHYeCcKOro BOCIIMTAHMSA:

HKOJIOTMYECKU 1IeJIECOO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYyILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHUMAHUS TJIOOAIBHOIO  XapaKTepa HKOJOTMYECKUX MpoOJieM, BIUSHUSA
SKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEIBI;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIb30BAaHUS JAOCTHKEHUW XUMHUM ISl pELEHUs
BOITPOCOB PAILMOHAIBHOTO MTPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHUS JCHUCTBHIM, NMPUHOCAIIMX BpEI OKPYKAIOUIEH IPUPOIHON
cpele, YMEHHUs MpPOrHO3MpPOBaTh HEOJAronpUATHbIE 3KOJOTHYECKHE TMOCIEICTBUS
MPEANPUHUMAECMBIX JIEMCTBUN U TIPEIOTBPAIATh UX;

HaJIMYUSI PA3BUTOTO HKOJIOTUYECKOTO MBILUICHUS, JKOJOTMYECKOU KYJIbTYPHI,
ONbITA JEATEIPHOCTH IKOJOTMYECKON HANpPAaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAJILHON MPaKTHUKE, CIOCOOHOCTU H
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hooHH;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTU MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOUN MPAKTHUKY;

NOHUMAaHUs crenupUKN XUMHUHM KaK HAyKH, OCO3HAHMS €€ posid B (POpMUPOBAHUU
pPalMOHAJIBHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MpeACTaBiICHUs 00
OKPY’KAIOLIEM MHUpPE KaK O €IWHCTBE IPHUPOJBI M YEJIOBEKA, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuu Ipo0ieM COXpPAHEHUs] PUPOIHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIsI COBPEMEHHOW IMBHIM3AINHU: B
e€ TYMaHHCTMYECKOW HAMpaBICHHOCTH W BAXXHOW POJU B CO3/IaHUM HOBOW 0a3bl
MaTepUaIbHOW KYJIbTYpPbI, PEHIEHWU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJI0BEYECTBA —  CBIPEBOM, DHEPreTHUYECKOM, IHINEBOM W IKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHHU MEAMIIMHBI, 00ECIEYEHUH YCIOBHIl YCHEIIHOTO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXJA0T0 WieHa O0IIeCTBa;



€CTECTBCHHO-HAYYHOW T'PAMOTHOCTH: ITOHUMaHUS CYIIHOCTH METOJIOB ITO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh IMOJIy4aeMbIe
3HAHUS JUISl aHAJIM3a U OOBSICHEHUS SBICHUH OKPYXKAIOLIETO MUPA U MPOUCXOIAIINX B
HEM M3MCHEHUH, YMCHHs JeJlaTh OOOCHOBAHHBIC 3aKJIFOUCHHMS Ha OCHOBE HAyYHBIX
(aKTOB U MMEIOLIUXCS JTAHHBIX C IEJIBIO TIOJIYYCHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIBHO MCIOJB30BaTh XMMUYCCKHE 3HAHUS JUI PEIICHUS
po0JIeM B PeaIbHBIX KU3HCHHBIX CUTYaIHsIX;

MHTEpeca K MO3HAHUIO U MCCIIeIOBATEIBCKON ACITEITbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHUIO,
K aKTHBHOMY TIOJy4EHHUIO HOBBIX 3HAHWU 1O XMMHU B COOTBETCTBHUU C YKU3HCHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeCa K OCOOCHHOCTSIM Tpyla B pasiUYHBIX chepax mnpodeccuoHanbHOM
JCSATCIIEHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHUS Y4YEOHOro TMpeameTa «XUMHUs» Ha
YPOBHE CpeAHETo o0IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE IS dbopMHupOBaHUS MHPOBO33pEHUS 00yJaroIIXCsI
MEXIUCITUTUTMHAPHBIE  (MEKIIPEAMETHBIC) OOIICHAYYHBIE TIMOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAay4YHOW KApTUHBI MHpa M CHEMUPUKY METOAOB TIO3HAHUS,
HCIIOJIb3YeMBbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, JHEPIHs, SBIICHHE,
MpoIiecc, CUCTeMa, HAy4HbIA (aKT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIEAOBaHNE, HAOTIOICHUE, N3MEPEHUE, DKCIIEPUMEHT U IPyTHe);

yHUBEpCaJIbHbIC Yy4YeOHbIe JeHcTBUs (TO3HABaTEJIbHBIE, KOMMYHHKATHUBHBIC,
peryisTuBHbIE), obecnieunBaromue GopmupoBanue (GyHKIMOHATHHOW TPAMOTHOCTH U
COIMAJIbHON KOMITETEHIIMU 00YyJaronuxcs;

CIIOCOOHOCTh OOYYAIOIIUXCSl MCIOJB30BaTh OCBOEHHBIE MEXKIUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHKS M YHUBEPCATbHBIC YUeOHbIC IEHCTBUS B TIO3HABATEIHLHOMN U
COLMAIBHOM ITPAKTHUKE.

MeramnpeaMeTHbie  pe3yJdbTaThl  OTPAKAIOT  OBJIAJICHHE  YHUBEPCAIHHBIMU
y4eOHBIMU TI03HABATEILHBIMU, KOMMYHUKATUBHBIMHU U PETYJISITHBHBIMH JICHCTBUSIMHU.

OBJIaZ[eHI/Ie YHUBEPCAIBHBIMHA y‘lCﬁHI)IMI/l Nnmo3HaBaTeJIbHbBIMHU HeﬁCTBHﬂMH:

1) 6a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOSTEIILHO (POPMYJIUPOBATH M AKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeIIATh LENH ACSITENbHOCTH, 3a/1aBasi IapaMeTPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTBH PE3YyJIbTaThl ICSITEILHOCTH C TOCTABIECHHBIMHU LIEIJISIMU;



WCIIOJIB30BaTh TPU OCBOCHWHM 3HAHWNA TPUEMBI JIOTUYECKOTO MBINUICHUS —
BBIICNIATh XapakTEpHbIE MPHU3HAKK TOHATUA W YCTAHABIMBATh HMX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATUS JUIsi OOBSCHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUU

BBIOMpPATh OCHOBAHUS M KPUTEPUU MJIsi KIAacCCU(UKAIMU BEIIECTB U XMMHUYECKUX
peaKkuuii;

yCTaHABJIMBATh IPUUYUHHO-CIIEICTBEHHBIC CBSI3U MEXKIY M3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, 0 AHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B PAaCCMAaTPUBAEMBIX  SIBIICHUSX,
(hOpMyIHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATH B TPOIECCE IMO3HAHMS, HWCIOJIB3yeMble B XUMHH CHUMBOJIMYECCKUE
(3HAKOBBIC) MOJIETH, MPEOOPa30BBHIBATH MOJCIBHBIC MPEICTABICHUS — XHUMHYCCKUI
3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKass (popMyIia, ypaBHCHHE XUMHUYECKON pEaKIuu —
Opy  peIIeHUU Y4YeOHBIX TO3HABATENBbHBIX U MPAKTUYECKUX 3a/lad, NPUMEHSThH
Ha3BaHHBIC MOJCJIbHBIC TPEICTABICHUS [JIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30oBbI€e HCCIIEI0BATEIbCKHE NeiiCTBUSA:

BJQJIETh OCHOBAMHM METOJIOB HAyYHOTO IIO3HAHMS BEHIECTB U XUMHUYECKUX
peaKuii;

dbopMynMpoBaTh 1ENW U 3a7a4d MCCIIEOBAHUS, WCIIOJIH30BATh MOCTABICHHBIE U
CaMOCTOSTENIEHO C(hOpMYyTHpPOBAaHHBIC BOTPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS H
OCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXIECHU;

BJIQJCTh  HABBIKAMH  CAMOCTOSITCIIBHOTO  ITUTAHWPOBAHUS W TMPOBEACHUS
VYCHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUS HAOII0IaTh 3a XOJOM
MpoIecca, CaMOCTOSATENILHO IPOTHO3MPOBATH €r0  pe3yibTaT, (popMyrIupoBaTh
000011IeHUsT U BBIBOABI OTHOCHUTEIHLHO JIOCTOBEPHOCTH PE3yJIbTaTOB HCCICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJIEIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHHYECKOM  HMCCIIEOBATEIbCKOM M MPOEKTHOMN
NeSITeTbHOCTH, TPOSIBISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOUCKY
METOJIOB PEIICHUS MPAKTUUYECKUX 3a7a4, TPUMEHEHHUIO PA3TUYHBIX METOJIOB MTO3HAHUS.

3) pa6ora c unpopmanmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX MCTOYHHUKAX MHPOpMANUU (HAYUHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COACpIKaHHWs, CIPaBOYHBIC MOCOOMS, pecypchl MHTepHETA),
aHAJIM3UPOBATh MH(POPMAIIMIO PA3IMYHBIX BHJIOB U (OPM MPEACTABICHUS, KPUTHUCCKH
OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPECUYNUBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOBI IPU ITOUCKE U 0TOOpE
uH(pOpMaIuU, HEOOXO0IUMOH JIJIs1 BEITIOJIHEHUS YICOHBIX 3a7a49 OMPEACIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  KMCIOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (DopMy TpencTaBiieHus WHOOpMAIUU
(cxempl, TpaduKy, TUarpaMMbl, TAOJHIIBI, PUCYHKH U JIPYTHUE);

WCIIOJIh30BaTh HAYYHBIM SI3BIK B KA4E€CTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOU
nH(popMaImen: MPUMEHATh MEKIPEAMETHBIC ((PU3NUECKre U MaTeMaTHYECKUE) 3HAKH U
CUMBOJIBI, (hOpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;



HCIIOJIBb30BAaTh u Hp606p330BBIBaTB 3HAaKOBO-CHUMBOJIMYCCKHUC cpeacrBa
HarJsiJHOCTH.

OBJIaIleHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHA JIeMCTBUSIMM :

3a/aBaTh BOIPOCHl IO CYIIECTBY OOCYyXJIaeMOW TeMbl B XOAE Juajora
W/WIM  JTUCKYCCHHM, BBICKAa3bIBaTh WJEH, (QOPMYIUPOBATH CBOM MPEIJIOKECHUSA
OTHOCUTEJIBHO BBIITOJIHEHUS MPEIJI0KEHHOMN 3a1a4H;

BBICTYNIaTh C TMPE3CHTALMEN pPe3yJlbTaTOB IO3HABATEIBHON JEATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM TPHU BBINOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOHM padOThl IO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peau3aluu y4eOHOro mnpoekTa U (HOPMYIHpPOBATh BBIBOJBI
[0 pe3yibTaTaM IPOBEIEHHBIX HMCCIECIOBAHUN IMYTEM COIVIACOBAHMS MO3MUIMUI B XOJE
oOCyKJeHUsI 1 0OMEHAa MHEHUSIMU.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOATENIBHO  IUIAHUPOBATh M OCYIIECTBJIATH CBOIO  IIO3HABATEIBHYIO
NEeATENbHOCTh, ONpenenss e€ Lend MW 3aJadd, KOHTPOIMpPOBAaTb U II0 Mepe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh  NpeajiaraéMblii  alfOPUTM  JEHUCTBUUA  TpHU
BBINIOJIHEHUHM  Y4eOHBIX M  HCCIIEOBATENbCKUX  3ajay, BbIOMpaTh Haubojee
3¢ (PexTUBHBIN cIOCOO UX pEelIEHUs ¢ YUETOM MOJIYyYEHHUS] HOBBIX 3HAHHUM O BEILIECTBAX U
XUMHYECKUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH IEATEIIBHOCTH HAa OCHOBE CaMOaHald3a U
CaMOOLICHKHU.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHbIe pe3ysibTaThl OCBOCHUS Kypca «OpraHudeckas XuMHUs» OTPAXKAIoT:

c(hOPMHUPOBAHHOCTH MPEJICTABICHUN O XMMUYECKOU COCTABJISIONICH €CTeCTBEHHO-
HAYYHOW KApTUHbI MHpA, POJM XUMHM B IIO3HAHUM SIBJICHUW NPUPOABI, B
(bopMHUPOBAHNY MBITIUICHUS ¥ KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHATLHON TPAMOTHOCTH,
HEOOXOJMMOM JJII PEIICHHS IMPaKTHYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOULIEHHUS K CBOEMY 3J0POBBIO U TPUPOJHOM CpEJIE;

BJIAJICHUE CHUCTEMOH XHMHUYECKHX 3HaHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKHI 3JIEMEHT, aTOM, JJICKTPOHHAs 000J0YKa



aToMa, MOJEKYJa, BaJIEGHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, XHUMHUYECKAsl CBSI3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas M COKpali€HHasi), MOJib, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, YTIIEPOJIHBIN CKeneT, (GyHKIUOHATbHAS PYIIa, pajauKal, H30MepHs,
U30MEPBI, TOMOJIOTUYECKHM  psl, T[OMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA U
a30TCoAEpKaIIUE  COEAUHEHUsA, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHHUS); TEOPUU U  3aKOHBI (TEOpUsi CTPOCHUS
opranndeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUNM SI3bIK XUMHUU; MHUPOBO33PEHUECKHE 3HAHWS,
JIeXalMe B OCHOBE MOHMMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBIICHUM,
dakToIOoTHYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IOJIYYECHUH H OE30MacHOM
WCIIOJIb30BAaHUN BAKHEHIIMX OPTaHWMYECKUX BEIIECTB B OBITY M TPAKTUYCCKOMN
NEeATEeIbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABIIMBaTh WX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS MpPH
ONMCAHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COCANHEHUN;

c(hOPMUPOBAHHOCTh YMEHHUM UCIOJIb30BaTh XWMUYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) hopmMy
OpraHUYECKUX BEIIECTB U YPABHEHHI XMUMHUYECKHX PEAKUWW, WU3rOTABIMBATH MOJEIU
MOJIEKYJ OpPraHMYECKHX BEIIECTB I WUIKOCTPAUIUM HUX XHUMHUYECKOrO0 U
IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMUPOBAHHOCTh YMEHUM yCTaHABIMBATh NPUHAICKHOCTh H3YyUCHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTABY U CTPOCHUIO K OMPEACIEHHOMY KJIacCy/TpyIine
coeMHEHU  (YIJIEBOAOPOABI, KHUCIOPOJ U  a30TCOACp)KAIIUE  COCAMHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCJMHEHUs), JaBaTh MM Ha3BaHUSA [0 CHUCTEMaTHYECKOU
HoMmenkinatype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHBIC Ha3BaHUS OTICIbHBIX
OpraHUYeCKUX BEIIECTB (ITUJICH, MPOMWJIEH, aleTUJIEH, STHJICHIJUKOJIb, TJIUIICPUH,
denon, Qopmanbaerua, aneTanbAeTH], MypaBbHHAs KHCIIOTa, YKCYCHas KHCIIOTAa,
OJICMHOBas KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, (PYKTO3a, KpaxMal, [eJUTI0I03a,
TJIMIMH);

chOPMHUPOBAHHOCTh yYMEHHUSI  OMPENEIsITh BUIbl XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

C(hOPMHUPOBAHHOCTh yYMEHHUS TPUMEHATH TOJIOKEHUS  TEOPUU  CTPOCHHS
opranuveckux BemiecTB A. M. bytnepoBa st OOBSICHEHUST 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepPHU30BaTh COCTaB, CTpOoeHUE, (hU3NUYECKUe U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTaBUTEICH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BeIlleCTB (METaH, 3TaH, STUJICH, MPOIUJICH, alleTuieH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OeH30Jyi, METaHOJ, JTaHOJ, JTWJICHIJWKOJb, TJULEPUH, (PEHON, aleTaabIeruj,
MypaBbUHAsi M YKCyCHasi KHUCJIOTBI, TJIFOKO3a, Kpaxmal, LeJIII0I03a, aMUHOYKCYCHas
KHUCJIOTa), WJUIIOCTPUPOBATh TE€HETHYECKYI0 CBSI3b MEXKIY HUMHU YPaBHEHUSIMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHsI XapaKTEePU30BaThb HWCTOYHUKHU YTIJIEBOJIOPOIHOTO
coIpbsi (HEdTh, TPUPOJHBIN Ta3, Yrojb), CIOCOObI UX MEepepabOTKU U MPAKTUYECKOE
MPUMEHEHNE TPOAYKTOB NEPEepadbOTKH;



chOpPMUPOBAHHOCTH ~YMEHUH MNPOBOAWUTH  BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00BEMA, KOJMYECTBA MCXOAHOIO BEIIECTBA WJIM MPOJIYKTa
pEeaKiMM MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHUU BIIAJIETh CUCTEMOM 3HAHMM 00 OCHOBHBIX METOJIaX
HAay4YHOT'O MMO3HAHUS, UCTOJIb3YEMbIX B XUMHUU MPU U3YYCHUU BEIIECTB U XUMUYECKHUX
ABJICHUM (HAOMIOACHUE, W3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIOJIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHMS ISl MPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYALIMSIX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOAaTh TpaBHWJIa TIOJB30BAHUS XUMHUYECKON
nocyaod u JabopaTopHbIM O00OpYyAOBaHHMEM, a TaKXe IMpaBWiIa OOpalleHus ¢
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKUUSAMH IO BBIIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMUPOBAHHOCTh ~YMEHMM  IUIAHUPOBaTb W BBIIOJHATH  XUMUYECKUH
DKCIIEPUMEHT (TPEBPALLEHNs OPraHUYECKUX BEUIECTB NPHU HArpeBaHUM, IOJIYYEHUE
ATUJIEHA U U3YyYEHHE €r0 CBOMICTB, KAUECTBEHHBIC PEAKLIUU OPraHMYECKUX BELIECTB,
JeHaTypauus OeJKOB MpU HarpeBaHUM, I[BETHbIE PEaKIMU OEJIKOB) B COOTBETCTBUU C
IpaBUJIaMU TEXHUKH OE30MAaCHOCTH MpPU OOpalEHUH C BEIIECTBAMH M J1aOOPATOPHBIM
00Opy/I0BaHUEM, MPEACTABIATh PE3YyIbTaThl XMMUYECKOTO SKCIIEpUMEHTa B (opme
3alKiCH YpaBHEHUI COOTBETCTBYIOIIMX PEAKIMA U POPMYIUPOBATH BHIBOJbBI HA OCHOBE
ITUX PE3YJbTATOB;

c()OPMUPOBAHHOCTh ~ YMEHUN  KPUTHYECKH  aQHAJIM3UPOBATH  XUMHUYECKYIO
uH(opManMIo0, TOJY4aeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpEICTBa  MacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

c(hOpMUPOBAHHOCTH YMEHUH co0Jro1aTh npaBuiia AKOJIOTUYECKHU
L[EJIECO00PA3HOT0 MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEJISAX COXPAHEHUS
CBOEr0 3JI0POBbI U OKPYXKAIOLIEH IPUPOAHOW CpeAbl, OCO3HAaBAaThb OIACHOCTH
BO3JICHCTBHSI HA JKMBBIE OPTaHU3MBI OINPEAEIIEHHBIX OPIraHMYECKUX BEIIECTB, TOHUMAs
cmpicn  mokazarenss [IJIK, mosicHaTh Ha mpuMepax CHocoObl YMEHBIICHUS W
IPEIOTBPAIICHNS UX BPEJHOTO BO3JAECHCTBUS HA OPTaHU3M YEJIOBEKA;

g O0yYaromMxcss € OTPaHMYEHHBIMM BO3MOKHOCTSIMH 370pPOBbS: yMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX I[IO3HAHUS BEIECTB U
XUMHUUYECKUX SIBICHUM;

JUTSL CTIENBIX M CIAO0OBUASIIUX OOYYaIOIIMXCSA: YMEHUE HCIOJIb30BaTh PelibeHO-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaiins 1ist 3anucu XuMU4eckux GopMyil.

11 KUIIACC

[IpeameTHbIe pe3ynabTaThl OcBOoeHUs Kypca «OOImmas U HEOpraHUYeCKas XUMUSD)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUIN: 0 XUMUIECKON COCTABJISIONIEH €CTeCTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJHM XUMHM B IIO3HAHUM SIBJICHUW NPUPOABI, B
(bopMHUPOBAHNY MBITIUICHHS ¥ KYJIbTYPhI JIMYHOCTH, €€ (YHKIIMOHATHLHON TPAMOTHOCTH,



HEOOXOAMMOM [IJIsi PENICHHsS] TMPAKTUYCCKUX 3a7ad M IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOIHOU CPELE;

BJIJICHUE CUCTEMOM XUMUYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIONIME TIOHATUS (XMMHUYECKHH 53JIEMEHT, aroM, wu3orom, s-, pP-, d-
AJIEKTPOHHBIE OpOUTANM aTOMOB, HMOH, MOJIEKYyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKHCIICHUS, XUMHYECKasl CBS3b
(koBayieHTHAasi, MOHHAsA, METANIMYECKasi, BOJOPOJHAs), KpPUCTANIMYECKas peneTka,
THUNBl ~ XUMHUYECKHX  PEaKUWui,  pacTBOP,  JJIEKTPOJUTHI,  HEAJIECKTPOJIUTHI,
AJIEKTPOJINTUYECKAS  JUCCOLUUAIMUSA,  OKUCIHUTENb, BOCCTAHOBUTEIb,  CKOPOCTH
XUMUYECKON peakiuu, XHUMHYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopusd
3JIEKTPOJIMTUYECKON aucconuannu, nepuoandeckuii 3akon J[. M. MenneneeBa, 3akoH
COXpaHEHMsSI MAacChl BEIIECTB, 3aKOH COXPAHEHWUS W NPEBPAILICHUS JSHEPrUU NIPHU
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUNM  SI3BIK  XHUMMH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeXKallMe B OCHOBE IIOHMMAaHUs NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHUM, (HaKTOJOTUYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHH M O€30IIaCHOM HCIOJIb30BAaHUU BAKHEUIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKa,

c(hOPMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE MPU3HAKK TOHSTHUH,
YCTaHABJIMBAaTh WX B3aWMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE IIOHATUS IIpU
OINMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY TSI
cocTaBJieHUs] (POPMYIT BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUNA, CUCTEMATHYECKYIO
HoMeHknatypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS OTIEIbHBIX HEOPTraHUYECKUX
BellleCTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHak, ramiéHas W3BeCTb, HeraméHas
U3BECTh, MUTHEBAS COJIA, MUPUT U JIPYTHUE);

c(hOPMUPOBAHHOCTh YMEHUM OMPEACNATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS
XMMHUYECKUX AJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUUYECKOW CBS3U
(KkoBaJIeHTHasi, HWOHHAs, METaJUIMYECKas, BOJOPOAHAs) B COCAMHEHUSIX, THII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIeCTBA (aTOMHAsl, MOJICKYJISipHAsi, MOHHAs,
METAJUIMYECKAs ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN yCTaHABJIMBATH MPUHAIJIC)KHOCTh HEOPTAaHUYECKUX
BEIIECTB TI0 WX COCTaBY K OIpPEACIEHHOMY KJIAcCy/TPYIe COCAMHEHHH (TIPOCThIC
BEIIECTBA — METAIBI U HEMETAJUIbl, OKCHIbI, OCHOBAHUS, KHUCIOTHI, amM(pOTEPHbBIC
TUIPOKCHUIBI, COJIN);

c(hOPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICI TEPUOJUYECKOro 3akoHa Jl.
N. MenneneeBa U J€MOHCTPUPOBATH €r0 CHCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX dJIeMEeHTOB 1—4 mnepuonoB Ilepuoguueckoil CHUCTEMBI XUMHUYECKHX
anemeHToB JI. V. MenpeneeBa, HCHOIb3Ys MOHITHS «S-, P-, 0-3JIeKTPOHHBIE OpOUTAIIIY,
(QHEPTETUYECKUE YPOBHW», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XMMHUYECKUX BJIEMEHTOB UM MX COCIMHEHUN IO nepuojam U rpymmnam llepuoanueckon
CHCTEMBbI XUMHYECKUX 3J1IeMeHTOB [l. 1. MeHnpeneena;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHUE
CBOMCTBA  HEOPraHMYECKHWX  BEHIECTB  PA3JIMYHBIX  KJACCOB,  MOJATBEPXKAATh



CYLIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY HEOPraHWYeCKUMH BEIECTBAMHU C
TIOMOIIIBIO YPaBHEHUH COOTBETCTBYIONTUX XUMHUECKUX PEaAKIIHIA;

cOPMUPOBAHHOCTh yMEHHSI KIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIUU 10
pa3IMYHBIM TpHU3HAKaM (YHUCIy M COCTaBy pEarupyrlomux BEIIECTB, TEIJIOBOMY
ahdeKTy peakiuu, H3MEHEHHIO CTENCHEW OKHCICHHUS JJIEMEHTOB, OOPAaTHUMOCTH
pEaKIny, YIacTHIO KaTallu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPAaBHEHUS PEaKIUi Pa3IUYHBIX THIIOB,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHHUS PEakuil MOHHOTO OOMEHa, YUWUTHIBas YCJIOBHS,
MIPU KOTOPBIX ATH PEaKMy UAYT 10 KOHIIA;

chOpPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  PEAKIHMH,  MOITBEPKIAIOIINE
KaueCTBEHHBI COCTaB PA3IMYHBIX HEOPTaHUUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
myTéM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKHUX BEIIECTB;

chOpPMUPOBAHHOCTh ~ yYMEHHMH  pPACKpbIBaTh  CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3THX
pEeaKLHnii;

c(OPMUPOBAHHOCTb YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM
peakuuu OT pa3MYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOTO PaBHOBECHS B
3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuniun Jle latense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMHUUYECKHE IPOLECCHI, JIEKALIUE
B OCHOBE IPOMBIIUIEHHOTO IOJIyYE€HUsI CEPHOM KHUCIOTBI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIINX HAYYHBIX MPUHITUIAX U KOJOTUIECKIX
mpo0OsieMax XUMHUIECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHU MPOBOIUTH BHIYUCICHHS C UCMOIB30BAHNEM TOHSATHS
«MaccoBasi JIONI1 BEIIECTBA B pAacTBOpPE», OOBEMHBIX OTHOIIEHWH Ta30B TIpU
XUMHUYECKUX pEaKIUsAX, MacChl BeHIecCTBA WM OO0OBbEMA Ta30B 1O H3BECTHOMY
KOJIMUYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUH
BEIIECTB, TEIUIOBOTO 3(QeKTa peakiry Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, IPEBPALCHUS U COXPAHEHUsI SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHUU COOJIIOJIaTh MpaBWiIa MOJb30BAHUS XHUMHUYECKON
nocynoi u JabopaTopHBIM O0OpYJOBaHHEM, a TakKe TIpaBuiIa OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIMSMH IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIbITOB;

cOpPMUPOBAHHOCTh ~ YMEHHMM  IUIAHUPOBATb W BBIOJHATH  XUMHYECKUUH
OKCIIEPUMEHT (pa3lio’KeHHWEe TIEPOKCHAA BOAOpPOJa B TMPUCYTCTBUU KaTalau3aTopa,
OTIpe/IeNIeHUE CpPebl PACTBOPOB BEIIECTB C MOMOINBI0 YHUBEPCAIBHOTO WHAMKATOPA,
BJIMSTHUE PA3UYHBIX (DAKTOPOB HAa CKOPOCTh XUMUYECKOW PEaKIuu, peaKIud NOHHOTO
oOMeHa, Ka4eCTBEHHbIC PEaKliy Ha Cyib(aT-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KATHOH
aMMOHHS, pCIICHHE OKCIIEPUMEHTAIbHBIX 3a7ad 1o TeMaM «MeTamisy u
«Hemeramnnb») B COOTBETCTBHH C TIPABUIIAMU TEXHUKH OE30MMACHOCTH MPH OOpaIieHUN
C BemlecTBaMM U JaOOPAaTOpPHBIM OOOpPYIOBAaHUEM, TMPEACTABIATH PE3YJIbTaThl
XUMHUYECKOTO 3KCIEpPUMEHTa B (JOpME 3aIMCH YPAaBHEHUN COOTBETCTBYIOIIUX PEaKIIUN
1 GOpMYIIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

chOPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aAHAIM3HPOBATh  XHUMHUYECKYIO
uHpOpMaLIMIO, TOAy4aeMyl0 U3 pa3HbIX HMCTOYHHUKOB (CpeICTBAa  MacCOBOM
KOMMYHHKaI, UHTEpHET U APYyTHUX);



c(OpMUPOBAHHOCTH YMEHUI co0I01aTh npaBuIIa 9KOJIOTUYECKH
11eJI€CO00pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTU B IIEJISIX COXPAHEHUS
CBOETO 3JI0POBbS UM OKDPYXAKIIEH MPUPOAHOM CpeAbl, OCO3HABATh ONACHOCTH
BO3JICMCTBUS HA JKMUBBIE OPraHU3Mbl ONPEACIEHHBIX BEHIECTB, MOHMMAs CMBICI
nokazarens [IJIK, mosicHaTh Ha mpuMepax crocoObl YMEHbILICHUS U MPEAOTBpPAICHUS
UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

Uit OOy4aromIuxcsi C OTPaHUYCHHBIMM BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHUE
MPUMEHATHh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAX IIO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX W CJIA00BUJISIIMX OOYYaIOIIMXCS: YMEHUE HCIOJIb30BaTh peiabedHo-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaiins 11 3anucu XuMU4ecKux GopMy!l.
TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne HanmenoBanue pa3znennos u Tem KosmmuectBo vacos DIIEKTPO
n/m [IPOTPpaMMBbl Bcer| KonurpousH |[Ipaktnyeck| HHPIC
o | bte paGotsi | ne pabotsr | (THDPOB
BIC)
o0Opa3oBa
TEJIbHBIE
pecypebl
Paszpnes 1. Teopernyeckre 0OCHOBBI OPraHUYeCKON XUMHHU
1.1 [[Ipenmet oprannueckoit xumuu. Teopus| 3
CTPOEHUSI OPTaHUYECKUX COCTUHEHUI
A. M. bytneposa

Nroro no pazneny 3

Pa3znen 2. YrieBoaopoabl

2.1 |[IpenenbHbIC YTIAEBOIOPOABl — AJIKAHBI || 2

2.2 |HempenenbHbIC yTIEBOIOPOABI: AIKEHBI,|| 6 1
aJIKaIMeHBbI, ATKUHBI
2.3 |[ApoMaTruyecKue yrieBo0pOabl 2
2.4 |[TpupoaHbIe UCTOYHUKH YTIIEBOJIOPOJIOB|| 3 1 Xumusi.
U uXx nepepadboTka 10 knacc.
KonTpon
bHBIE
U3MEpUTE
JbHBIC
MaTepuan
BI -
Kopoien
ko A.C.,
SrykoBa

A.B 2017




No
/o

HanmenoBanue pas3znesnoB u Tem
IIPOTrPaMMBbl

KomuyecTBO yacos

Bcer| KonTponsh | [IpakTnueck
0 || bIe paboTHI | U€ pabOTHI

DneKTpo
HHBIC
(pos
bIC)
obOpazoBa
TEJIbHBIC

pecypcbl

Uroro no pazneny

13

Paznen 3. Kuciiopoacoaep:kaimme Opranmy

€CKHE COCIMHCHUSA

3.1

Cnouptel. PeHon

3

3.2

Anbnerunbl. KapOOHOBBIE KUCTOTHI.
CrnosxxHblie d3Gupbl

7 1

3.3

VriaeBoabl

Xumus.
10 xiacc.
KonTpon
bHBIC
U3MEpUTE
JIbHBIC
MaTepuan
BI -
Kopouen
ko A.C.,
Smrykosa
A.B 2017

Hroro o pazneny

13

Pa3nen 4. A3oTcoaep:kaniue opraHnyecKue coeanHeHusI

4.1

AMUHBI. AMUHOKHUCIIOTHI. beku

3

Uroro no pazneny

3

Pa3znen 5. BeicokoMoJIeKyJISIPHbIE COeINHEHUSA

5.1 |[Tnactmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 34 2 2

[TPOTPAMME

11 KJIACC

Ne || HammenoBanue KomnuectBo yacos OnekTpoHHbIE (HU(POBHIE)

1/11j| paszesoB ¥ TeM | Beero| Konrponshsie||[Ipaktnueckue| ©0Pa3oBaTebHbIE pecypChbl
[IPOTpaMMbl paboThI paboThI

Paznen 1. Teopernueckue 0CHOBbI XUMHMH

1.1||Ctpoenue 3

aTOMOB.




Ne | HaumeHnoBaunue

KonunuecTBO Yacos

I1/T1|| pa3/IeJIOB ¥ TEM

IPOrpamMMBl

Bcero

KonTposibHbIE
paboThI

[IpakTnueckue
paboTHI

OnexkTpoHHBIE (1TU(POBHIC)
00pa3oBaTeNbHbIE PECYPChI

[Tepuoauueckuii
3aKOH U
ITepuoanueckas
cHCTEMa
XUMHYECKHUX
anemeHToB /. W.
Menjeneena

1.2|Ctpoenue
BEIICCTBA.
MHoroo6pazue

BEIIICCTB

1.3 | Xumuueckue

peaKIuu

Xumus. 10 knacc.
KonTpoabsHbie
U3MEPUTEIBHBIE MAaTEPUATIBI
- Kopomenko A.C.,
Amykosa A.B 2017

Nroro no pazneny 13

Pa3znes 2. Heopranuueckasi Xumusi

2.1|Merasuisl 6 1
2.2 |[Hemerasuisl 9 1 1 Xumust. 10 kracc.
KonTponrsHbie
U3MEPUTEIbHBIE MAaTEPUATIBI
- Kopomenko A.C.,
Amykxosa A.B 2017
2.3|CBa3b 2
HEOPTaHUYECKUX
U OpPraHUYECKUX
BEIIECTB
Uroro no pazneny 17
Pa3nen 3. XumMus u :Ku3Hb
3.1|Xumus v xku3up | 4
Uroro no pazneny 4
OBIIEE 34 2 3
KOJIMYECTBO
YACOB I10
[TPOTPAMME

HOYPOYHOE IINTAHUPOBAHMUE

10 KITACC




No Tema ypoka KonuuectBo yacoB| Jlata || DnekTpoHHbIE
n/ Beer| Kour || [Tpaxt|| #3y4eH ||  mupposere
n o | pons |mueck| HBA oOpa3zoBaTeabH
paboT|| pabot
BI BI
1 ([IpenmeT opraHUYECKOM XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U
3HAYEHUE
2 ||Teopus cTpoeHUs] OpraHUYECKUX 1
coenuHenui A. M. bytneposa, eé
OCHOBHBIE TIOJIOKEHUS
3 |[IIpeacraBnenue o kiaccupuKauu 1
OpraHUYECKUX BEIIECTB.
Homenkmnatypa (cuctematudeckas) u
TpUBUAJILHBIC HA3BAHUS
OpraHNUYECKUX BEIIECTB
4 ||AnkaHbl: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUHN Psifl
5 |[Meran u 3TaH — TpOCTEUIITNe 1
MPEICTaBUTENN AJTKAHOB
6 |AJNKeHBI: COCTaB U CTPOEHHUE, 1
CBOMCTBaA
7 |9Tunen u nponuiieH — npocreimue || 1
MIPEICTAaBUTEIIN AJTKCHOB
8 |IIpakTtuueckas pabota Ne 1. 1 1
«ITommyyenue sTUIEHA U U3yYEHUE ETO
CBOMCTB»
9 ||Ankanuensl. byraguen-1,3 u 1
meTmiOyTaauen-1,3. [lomyuenue
CUHTETHYECKOTO KaydyKa U PE3UHBI
10 ||AKHHBL: COCTaB U OCOOCHHOCTH 1
CTPOEHUSI, TOMOJIOTHYECKUH PSII.
AlleTHIIEH — MpOCTEHIIni
MIPEICTaBUTEIb ATKUHOB
11 |Beruucnenus o ypaBHEHUIO 1
XAMHWYECKON PEAKIINHU
12 ||Apensbi: O€H30J U TOTYO. 1
TOKCHYHOCTH apEHOB
13 ([['eneTnueckas CBs3b YrieBOAOPOJOB, || 1

IMpHUHAAJIC)KAIIHUX K PA3JINYHBIM




No Tema ypoka KonuuectBo yacoB| Jlata || DnekTpoHHbIE
n/ Beer| Kour || [Tpaxt|| #3y4eH ||  mupposere
n o | pons |mueck| HBA oOpa3zoBaTeabH
paboT|| pabot
BI BI
KJ1accam
14 ([IpupoaHbIE ICTOUHUKU 1
YTJIE€BOAOPO/IOB: MPUPOJIHBIN a3 u
NOMyTHbIE HEDTAHBIE Ta3bl, HEPTH U
MPOJYKTHI €€ repepadoTKu
15 |[IpupoHbIE UCTOYHUKU 1
YTIE€BOJAOPO/IOB: PUPOJIHBIN a3 u
MOMyTHBIE HEDTAHBIE Ta3bl, HEYTH U
MPOJYKTHI €€ repepadboTKu
16 |KonTposbHas pabota 1o paszaeny 1 1 Xumus. 10
«YTIeBOAOPOIBI» KJ1acc.
KonTponbsHbie
U3MEPUTEITHHBI
€ MaTepualsbl -
Kopomenko
A.C., AmyxoBa
A.B 2017
17 ([IpenenbHBIC OAHOATOMHBIC CITUPTHI: 1
METaHOJI U 3TaHoJI. BogopoaHast cBsi3b
18 [MHOroaTOMHBIC CITUPTHI: 1
ATUJICHTIIUKOJb U TIUIEPUH
19 |denon: cTpoeHue MOJICKYJIBI, 1
bu3nUecKue 1 XMMUYECKHE CBOWCTBA,
pUMEHEHUE
20 ||Anpaerunpl: popManbaeru u 1
areragpaerug. AneTox
21 |OnHOOCHOBHBIE MPEIETbHbBIC 1
KapOOHOBBIC KHCIIOTHI: MypaBbUHAS 1
YKCyCHast
22 |[Ipaktuueckas padota No 2. 1 1
«CBoMCTBa pacTBOpa YKCYCHOM
KHCITOTBD»
23 ||CteaprHOBas M OJICMHOBAs KUCIOTHI, || 1

KaK IIpeaACTaBUTEIN BbICIIHUX
Kap6OHOBBIX KHUCJIOT




No Tema ypoka KonuuectBo yacoB| Jlata || DnekTpoHHbIE
n/ Beer| Kour || [Tpaxt|| #3y4eH ||  mupposere
n o | pons |mueck| HBA oOpa3zoBaTeabH
paboT|| pabot
BI BI
24 |IMbL1a KaK COJIM BBICIIUX KapOOHOBBIX|| 1
KHCIIOT, X MOIOLIEE IeUCTBUE
25 CnoxHbie 3(pUphI KaKk MPOU3BOHBIC 1
KapOOHOBBIX KUCIOT. ['uponus
CJIOXHBIX A(UPOB
26 (XKupsl: rugponus, IpuMeHeHue, 1
OHOJIOTUYECKAas POJIb KUPOB
27 |YTmeBompl: cOCTaB, KIIaCCH(PUKAIINS. 1
Baxxnenmme nmpeacTaBUTeIN:
TIII0K03a, (hpyKTO3a, caxapo3a
28 |Kpaxman u memmroso3a Kak 1
MPUPOIHBIC TTOJTHMMEPHI
29 |KoHTposbHas paboTa 1mo pazaeny 1 1 Xumus. 10
«Kucnopoaconepxariue KJ1acc.
OpTaHUYECKUE COCTUHCHHUS KoHTpombsHbIe
U3MEPUTEITHHBI
¢ MaTepUaJIbI -
Kopoienko
A.C., SmrykoBa
A.B 2017
30 |[AMHHBI: METHJIAMUH U aHWJIUH
31 | AMUHOKHUCIIOTHI KaKk aM(OTEpHbBIE 1
OpraHUYECKUE COCTUHCHUS, UX
onosornyeckoe 3Hauenue. Ilentuanl
32 ||benku KaK NpUPOIHbBIE 1
BBICOKOMOJICKYJISIPHBIC COCTMHCHUS
33 |OcHOBHBIC TTOHATHUS XUMUHU 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN
34 |OcHOBHBIC METO/IBI CHHTE32 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUM.
[ImacTMaccel, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB TIO 34 | 2 2
I[TPOT'PAMME
11 KJIACC
No Tema ypoka KonnuectBo wacos JlaTa | DneKkTpoHHbIE
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Bcero

KonTtp
OJIbHBI
e
paboThI

[IpakTuu
€CKHue
paboThI

U3y4YeH
us

udpoBbIe
oOpaszoBaTeibH

bI€ PECYPChI

XUMHUYECKHAN DJIIEMEHT. ATOM.
DJeKTpOoHHAas KOHPUTyparus
aTOMOB

[lepnoauueckuii 3aK0H U
[Tepunoanyeckas cucteMa
XUMHUYECKHUX 3emeHToB 1. W.
MenaeneeBa, MX CBSI3b C
COBPEMEHHOU TeOpHUen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHMUS
CBOMCTB XMMHYECKHUX
DJIEMEHTOB U MX COCIUHECHUU
10 TPyNIaM U NEPUOTAM.
3Ha4YeHUE NEPUOANIECKOTO
3aKOHA U CUCTEMBbI
XUMHYECKUX 3aemeHToB 1. 1.
MenpeneeBa B pa3BUTUU
HayKHu

CtpoeHue BenecTna.
XUMH4IecKas CBSA3b, €€ BHBI;
MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBS3H.
Bonoponnas cBsizb

BaneHtHOCTS.
DIIEKTPOOTPULIATEIIBHOCTb.
CreneHb OKHUCIICHMUS.
BemecTsa MOJIEKYIIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

[TonsiTe 0 nucnepCHbIX
cuctemax. McTuHHBIC U
KOJUJIOUIHBIE PACTBOPBI.
MaccoBas 10711 BEIIeCTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX COCIMHCHUU.
['eHeTnueckas CBsI3b
HEOPraHUYE€CKUX BELIECTB,
pPa3IMYHBIX KJIACCOB




Tema ypoka

KomuyecTBO Yacos

Bcero

KonTtp
OJIbHBI
e
paboThI

[IpakTnu
€CKHue
paboTHI

JlaTta
U3y4YeH
us

DNEeKTpOHHbIE
1 poBbIe
oOpa3zoBaTeabH
BI€ PECYPCHI

Knaccudukanus XxuMuyeckux
peakiyii B HEOPTaHUYECKOM 1
OpraHUYECKON XUMHUU. 3aKOH
COXpaHEHMS MacChl BEILIECTB;
3aKOH COXPaHECHUA U
MPEBPALCHUS SHEPTUU TIPH
XUMHUYECKUX PEAKIUIX

CKOpOCTh peaKInH.
OOpatumMble peakuu.
XUMHAYECKOE PaBHOBECUE

[Ipaktuueckas padora No 1.
«BnusiHuE pa3nMUHbIX
(GakTOpOB Ha CKOPOCTh
XUMHAYECKON pEAKLIAN

DIIEKTPOIUTHYECKAS
nucconuanud. [lonsatue o
BOZI0OpoAHOM ToKazatene (pH)
pactBOpa. Peakunu noHHOro
obmena. ['naponms
OpraHUYeCKUX U
HEOPraHUYECKUX BEIIECTB

OkucnuTenbHO-
BOCCTAHOBUTEJIHHBIC PEAKITHH.
[Toustue 00 anexTponnse
pacIlyIaBOB U paCTBOPOB COJieH

KontposnbHas pabora 1o
pazneny «Teopernueckue
OCHOBBI XUMHI

Xumus. 11
KJIacc.
KonTtponbHbie
U3MEPUTEIBHBI
€ MaTepuasbl -
Kopoienko
A.C., dmykoBa
A.B 2017

MeTtanibl, UX MNOJIOKCHUE B
ITepnoanyeckoit cucreme
XUMHUYECKHX 3emeHToB 1. W.
MeHnneneeBa 1 0COOCHHOCTH




Tema ypoka

KomuyecTBO Yacos

Bcero

KonTtp
OJIbHBI
e
paboThI

[IpakTnu
€CKHue
paboTHI

JlaTta
U3y4YeH
us

DNEeKTpOHHbIE
1 poBbIe
oOpa3zoBaTeabH
BI€ PECYPCHI

cTpoeHus: aToMoB. O01THE
dbu3uyeckre CBONCTBa
METAJJIOB

CruiaBbl METaNIIOB.
DNEeKTPOXUMHUECKUH Pl
HaMpPsHKEHUN METaJIOB

XHUMHMYECKHE CBOMCTBA
Ba)KHEHIIIMX METAJLIIOB
(HaTpui, Kamui, KaJIbIUH,
MarHui, aJTlOMUHUN) U UX
COCJIMHCHU U

XUMHUYECKHE CBOMCTBA XpOMa,

MCIHU U UX COCIII/IHSHI/Iﬁ

XUMHYECKHE CBOMCTBA IIMHKA,
’Kele3a U UX COeIUHEHUN

[Ipaktuueckas padora Ne 2.
"Pemenune
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110
Teme «MeTtamab»"

Hemeraimibl, ux mojaoKeHue B
[lepuoauueckoii cucrteme
XUMHYECKHX raemenToB 1. H.
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

DuU3n4eCKrue CBOMCTBA
HEMETAJUIOB. AJIOTPOIUA
HEMETAJUIOB (Ha IIpuMepe
KHCIIOPOJa, cephl, pocdopa u
yriiepoza)

XUMHUUYECKUE CBOMCTBA
rajoreHOB, CEpPhI U UX
COEIMHEHUN

XHUMHUYECKHUE CBOMCTBA a30Ta,
docdopa u ux coenMHEHUH

XUMHUYECKUE CBOUCTBA
yIJIepoJia, KpEMHUS U UX




|

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTtp
OJIbHBI
e
paboThI

[IpakTnu
€CKHue
paboTHI

JlaTta
U3y4YeH
us

DNEeKTpOHHbIE
1 poBbIe
oOpa3zoBaTeabH
BI€ PECYPCHI

COE€IMHEHUN

[IpuMeHeHnEe BaXKHENUIIINX
HEMETAJUIOB U UX COEAUHEHUN

O06o0Omenue u
cucTeMaTH3alus 3HaHUM 110
teme «HemeTtaminry.
Brruucienus no ypaBHEHUSIM
XUMHUYECKUX peakiuil u
TEPMOXUMHUYECKUE PACUETHI

[Ipaktrueckas padora Ne 3.
«Pemnienue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10
teMme "Hemeramsl'»

KoHntposnbHas padora 1o
TemaMm «MeTalbl» U
«HemeTamib»

Xumws. 11
KJIacc.
KonTtponbHbie
U3MEPUTETBHBI
€ MaTepualsbl -
Kopomenko
A.C., SmykoBa
A.B 2017

Heoprannueckue u
OPTraHUYECKUE KUCIIOTHI.
Heoprannueckue u
OPTraHUYECKUE OCHOBAHHUS

AMdoTepHbIE HEOPTAHUYECKHE
1 OpPraHUYEeCKUE COCTUHCHMUSI.
I'eneTnueckas cBsA3b
HEOPTaHUYECKUX U
OpraHUYECKUX BEIICCTB

Ponps xumuu B oOecrieueHIN
AKOJIOTUYECKOM,
SHEPreTUYECKON Y MUIICBOM
0€30MacHOCTH, PA3BUTHH
MEIUITIHBI

[IpencraBnenns 06 oOIUX

HAaYYHBIX IIPUHOHIIAX




No Tema ypoka KonnuectBo wacos JlaTa | DneKkTpoHHbIE
n/ Beero || Konrp |[TIpakruu| 43y4eH | mudpoBbie
I onsHel | ecxme us  |oOpa3oBaTenbH
e paGoTHI BIC PECYPCHI
] paboThI
IIPOMBIIIICHHOTO TIOTy4YeHUS
BaXHEHUIIINX BEIIIECTB
33|UenoBek B MUpE BEIIECTB U 1
| |Marepuainos
34| Xumus u 310pOBbE YETOBEKA 1
OBIIEE KOJIMYECTBO 34 2 3
YACOB I10 ITPOTPAMME

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbI

10 KJIIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsiemble peAMeTHbIE Pe3yJbTAThl 0CBOECHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpelHero o0uero o0pasoBanus

TeopeTnueckre OCHOBBI OPTraHUYECKON XUMUHU

1.1

CdopMUpOBaHHOCTH MPEICTABICHUN O XUMUYECKOW COCTABIISIONICH
€CTeCTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XUMUU B TO3HAHUHU
SABJICHUN MPUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTHU, HEOOXOIUMOM ISt
pEIIeHHs] TPAKTUYECKUX 3a/lad M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOILICHHS K CBOEMY 37I0POBbIO U IPUPOJIHOMN Cpefie

1.2

Bnagenue cucTtemMorl XMMHYECKUX 3HAHHWM, KOTOpAs BKIIIOYAET:
OCHOBOTIOJIArAOIIIHE NOHATHUSA (Monekyna, BAJICHTHOCTb,
AIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCJICHUS, XUMHYECKast CBA3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIM OOBEM, YIJIEPOJHBINA CKEJET,
dbyHKUMOHATBHAS ~ TpyMNa, paaukaig, HW30Mepus, H30MEDHI,
TOMOJIOTUYECKAN PsiFl, TOMOJIOTH, YTJIEBOJOPOIbI, KHUCIOPOA- U
a30Tco/iepKallie COeIMHEeHUs, OMOJOTUYECKHN aKTHUBHBIE BEIEeCTBA
(YryieBoJibl, KUpHBI, OEIKK), MOHOMEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHUS); TEOPUH M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHHUsSI opraHnyeckux Bemects A.M. byrieposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XUMHH, (AKTOJIOTMYECKUE




Kon
NPoBepPsIEMOro
pe3yJjbTara

IIpoBepsieMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeIbHON NPOrPaMMBbI CpelHero o0uero o0pasoBanus

CBEACHHA O CBOWCTBax, COCTaBE, IIOJIyYEHHH U O€30M1acCHOM
WCIIOJB30BAaHUN BAXKHEHIIMX HEOPraHWYECKUX U OPTaHUYECKHUX
BEIECTB B OBITY U NPAKTUYECKOM IESITEIILHOCTH YEJIOBEKA

1.3

ChopMupoBaHHOCTh YMEHUM BBISIBISATh XapaKTEPHbIE MPU3HAKU
NMOHSATUHN, YCTAaHABIMBATh WX  B3aMMOCBS3b,  HUCIOJIb30BAaTh
COOTBETCTBYIOIIUE MOHSATUSA IMPU OMHCAHUM COCTaBa, CTPOCHUS U
MpeBpalleHUi OPraHuyeCKUX COeTMHEHHI

1.4

cOPMHPOBAHHOCTh ~ YMEHUH  HCHOJB30BATh  XHMHYECKYIO
CUMBOJIUKY JUISI COCTaBJICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEépHYTOH, COKpamEéHHON) (OpMyn OpraHUYECKUX BEIECTB M
YPAaBHEHUM XMMHYECKUX PEAKLINN, U3TOTABINBATh MOJEIN MOJIEKYJI
OPTraHWYECKUX BEHIECTB I WJUIKOCTPAUUH HX XUMHYECKOTO M
IIPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

ChopMupoBaHHOCTh YMEHHMM YCTAHABIMBATh MPUHAIIEHKHOCTD
W3YYEHHBIX OPraHMYECKUX BEIIECTB MO HUX COCTAaBY U CTPOCHUIO K
onpenenéHHOMY Kiaccy (Tpymme) COeAMHEHHM (yriieBOJOpOIbI,
KHUCIIOPOJT U a30TCOACPIKAIINE COCTUHEHUS, BBICOKOMOJIEKYIISIPHbBIE
COCIMHCHUS), JaBaTh WM Ha3BaHUS 10 CHCTEMATHYCCKOU
Homenknarype (IUPAC)

1.5

CdopMUpOBaHHOCTH YMEHHS ONPEACISITh BUABI XUMUYECKOU CBS3U
B OPTaHUYECKUX COCAUHEHUSIX (OJMHAPHBIE U KPATHHIE)

1.6

ChopmMupoBaHHOCTh yMEHUSI TPUMEHSTH: TIOJOXKEHUS TEOPUU
CTpoeHus oprannyeckux BemectB A.M. bytnepoBa nist 00bsiICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH
COXPAaHEHHsI MaCChl BELIECTB

Yraepomopoael.  Kucnoponcomaepxamme W a30TCOACPKAILINEC
OpraHUYeCKue COeUHEHUs. BEBICOKOMOIEKYISIPHBIE COCTMHEHUS

2.1

CdhopMUpOBaHHOCT, YMEHUN TPUBOIAUTH TPUBHUAIBHBIC HAa3BAHUS
OTACIBHBIX OPraHUYECKUX BEIIECTB (ITHIJICH, MPOIMICH, alleTUJIEH,
STUJICHTJIMKOb, TIUIEPHUH, (eHOoN, (OpMalIbJACTH]I, alleTaIbACTH]I,
MypaBbHHAsi KHCIOTA, YKCYCHasi KHUCIIOTa, OJIEMHOBAas KHCIJOTA,
CTeapUHOBasl KHCIIOTa, TIIOK03a, (PPYyKTO3a, Kpaxmal, IeJITI0J03a,
TJTUIIAH)

2.2

ChopMupoBaHHOCTh YMEHUH XapaKTEPH30BaTh COCTAaB, CTPOCHUE,
bU3MYeCKue W XMMHUYECKHE CBOWCTBA THUIMUYHBIX IMPEACTABUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHMX BEIIEeCTB (METaH, dTaH, dTHJICH,
NpONUJICH, areTuieH, Oyraauen-1,3, meTwnOyraauen-1,3, GeHzoll,
METaHOJI, TAHOJI, TUJICHTJIMKOJIb, TIMICPHH, (DEHOJ, alleTaabICT I,
MypaBbUHASI U YKCYCHAasi KUCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI003a,
AMUHOYKCYCHAsl KUCJIOTA)




Kon
NPoBepPsIEMOro
pe3yJjbTara

2.3

IIpoBepsieMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeIbHON NPOrPaMMBbI CpelHero o0uero o0pasoBanus

ChopMHupoBaHHOCTH YMEHHUS UIUTIOCTPUPOBATH TEHETUYECKYIO CBS3b
MEXIy THUIUYHBIMU TPEICTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OPTraHWYECKUX BEIIECTB YPAaBHEHUSAMH COOTBETCTBYIOIIMX XHMU-
YECKUX PEaKIUi C HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopmy

2.4

ChopMupoBaHHOCTH ~ yMEHHUS  XapaKTEpHU30BaTh  MCTOUYHHUKHU
YTJIEBOJIOPOJHOTO ChIPhs (HE(DTh, MPUPOJHBIN T'a3, YIOJb), CIIOCOOBI
UX TepepadOTKM ¥ TPAKTUYECKOE MPUMEHEHHE TMPOIYKTOB
nepepadoTKu

XUMUS U )KU3Hb. PacuéTsl

3.1

ChopMupoBaHHOCT, YMEHHMI BIIaJIeTh CUCTEMOW 3HAHUN 00
OCHOBHBIX METOJIaX HAy4YHOTO IMO3HAHUS, HUCIOJIb3YyEMbIX B XUMHUHU
IpyU M3YYCHHHM BEIIECTB M XMMHUYECKUX SIBICHHUH (HaOII0/eHue,
U3MEpEHUEe,  HKCIIEPUMEHT,  MOJICIUPOBAHKUE),  HUCIIOJIH30BAThH
CUCTEMHBIE XHMHUYECKHE 3HAHUSA I NPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAalUsIX, CBA3aHHBIX C BELIECTBAMU U
WX IPUMEHEHHEM

3.2

CdopMupoBaHHOCT, YMEHHMH COOJIIOAATh MpaBWia MOJIH30BAHUS
XUMHUUYECKON MoCy/I0l U J1abopaTOpHBIM OOOPYJIOBAHHEM, a TaK¥Ke
npaBuiia OOpalleHusi ¢ BEIIECTBAMH B COOTBETCTBHUM C WHCTPYK-
[[ASIMU IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHYECKHUX OIMBITOB

3.3

ChopMupoBaHHOCT, ~ YMEHHUH  IUIAHMPOBaTh U BBINOJHSATH
XUMHYECKUH SKCIIEPUMEHT (IIPEBPALLEHUSI OPraHMYECKUX BEIIECTB
OpU HarpeBaHMUHU, MOJIyYEHHE STWIEHA W H3Y4YEHHE €ro CBOMCTB,
KaueCTBEHHbIE pEaKLUUU OPraHu4YeCKUX BEIIECTB, JIE€HATypalus
OCKOB MpW HArpeBaHWM, [IBETHbIC peakuud OCIKOB) B
COOTBETCTBHMM C TPaBWJIAMH TEXHUKA OE30MACHOCTH  MpH
oOpalieHMy ¢ BEUIeCTBAMU M JaOOpPaTOPHBIM 00OpPYIOBAHHEM;
NPECTaBISTh PE3yNbTaThl XUMUYECKOTO JKCIIEpUMEHTa B ¢opMme
3allCH YPaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U (OpMYyTUPOBATH
BBIBOJIbI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

ChopmMupoBaHHOCTH ~ YMEHUW  TPOBOAUTH  BBIYHUCICHUS  TI0
XUMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOIHOTO
BEI[ECTBA WM TMPOJYKTa PEaKIMHM 10 M3BECTHBIM Macce, 00bEéMy,
KOJIMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WU MPOAYKTOB
peakiumn)

3.5

ChopMupoBaHHOCTP ~ YMCHHA  KPUTHYECKH  aHAJM3UPOBATH
XUMHUYECKYI0 HH(POpMAIHIO, MOTy4aeMyl W3 Pa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoit mHGOpManuu, cetb UHTepHET U ApyTrHe)




Kon
NPoBepPsIEMOro
pe3yJjbTara

3.6

IIpoBepsieMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeIbHON NPOrPaMMBbI CpelHero o0uero o0pasoBanus

CdopmupoBaHHOCTh yMEHUW COOJIOATh TIpaBUiIa 3KOJOTHUYECKH
EJIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOM JAEATEIHHOCTH B
LESAX COXPAHEHMsI CBOETO 3JI0POBBS M OKPYKAIOLIEH IPUPOIHOU
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JIECHCTBHS HA JKUBBIE OPTaHHU3MBI
ONpENENIEHHBIX  OPraHMYECKHUX  BEIIECTB, IIOHUMAs  CMBICT
nokazarensa [1JIK (mpeaenbHO HOmycTUMON KOHIEHTpPAIMH), MOSIC-
HSATHh Ha MpUMEpax CHoCOObl YMEHBIIEHUS U MPEJOTBPAILICHUS HX
BpPEIHOTO BO3JCICTBUS HA OPraHU3M YEJIOBEKA

11 KIIACC

Kon
NMPOBEPsSIEMOT0
pe3yJbTara

IIpoBepsieMble peAMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpelHero o0uero o0pasoBanus

TeopeTnueckne OCHOBBI XUMHUU

1.1

Bnagenne cucteMol XUMHYECKMX 3HAaHHWH, KOTOpas BKJIKOYACT:
OCHOBOIIOJIAralOIMEe TOHATHS  (XMMUYECKUW  DJIEMEHT, aToM,
SJICKTPOHHAsT 000JI0YKa aToMa, S-, p-, 0-3/IeKTpOHHbIC  OpOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPHUIATEIbHOCTD,
CTEIICHb OKHCJICHUsI, XMUMHYECKas CBsA3b, MOJb, MOJISIpHas Macca,
MOJISIDHBI 00BEM, KPHCTAJUIMYECKas PEIIETKA, THIBI XUMHYECKHX
peakiuit (OKUCIUTEIbHO-BOCCTAaHOBUTEIIbHBIEC, IK30- u
OSHAOTEPMUYECKHE,  PEaKIMd  HOHHOrO  OOMEHa),  pacTBOp,
AJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AJICKTPOJUTHYECKAsS JUCCOIUAIINS,
OKHCJIUTENIb, BOCCTAHOBUTEb, CKOPOCTb XUMHUYECKOW PEaKIIUH,
XUMHUYECKOE  paBHOBECHE); TEOpUM M 3aKOHBI  (Teopus
AIIEKTPOJIMTUYECKOMN JIMCCOLIMALIMH, ITepnognueckuii 3aKOH
J.W. MenneneeBa, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (DAKTOJIOTHUCCKUE CBEACHUS O CBOM-
CTBaX, COCTaBe, TIOJIYyYCHHUH ¢ 0OE30MacHOM HCHOJIb30BAaHUU
BOXHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTHYECCKOU
JIeATEIbHOCTH YeJIOBEeKa

1.2

CdopMupoBaHHOCTh YMEHMI BBISIBIISITh XapaKTepHblE NMPHU3HAKH U




Kon
NPoBepPsIEMOro
pe3yJjbTara

IIpoBepsieMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeIbHON NPOrPaMMBbI CpelHero o0uero o0pasoBanus

B3aHMOCBSI3b M3YYEHHBIX NOHATHH, NPUMEHSITH COOTBETCTBYIOIIHE
MOHATUS TPHU OINHCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB U WX NPEBPAILLICHUN; BBISBIATh B3aUMOCBS3b XUMHUYECKHUX
3HAaHUH

C MOHSATHUSIMH U MPEICTABICHUSMHU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB

1.3

BJ'IaI[CHHe OCHOBHBIMHU MCTOJAaMH HAYYHOI'O IIO3HAHHA BCIICCTB U
XUMMYECKUX SIBJICHUM (Ha6JIIOI[€HI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,
MOIIGJII/IpOBaHI/IG)

1.4

CdopMupoBaHHOCT, YMEHHUI OMpEAEsaTh BaJCHTHOCTh U CTENCHB
OKHCJICHUS XHUMHUYECKHUX JJIEMEHTOB B COCAUHEHUAX Pa3JIUYHOTO
COCTaBa, BHJ XUMHUYECKOM CBsI3W (KOBaJEHTHAas, WOHHAas,
METaJUIMYECKas, BOJIOPO/THAS) B COCMHECHUSX, THI
KPUCTAUTMYECKON pEIETKH KOHKPETHOrO BelllecTBa (aToMHasi,
MOJIEKYJISIpHAsl, MIOHHAsI, METaJUIMUECKas)

1.5

ChopMupoBaHHOCTh YMEHHI ONpENETATh XapakTep Ccpeasl B
BOJIHBIX PACTBOPAX HEOPTAHMYECKUX COCTUHEHUI

1.6

CdopMupoBaHHOCTh YMEHHS KJIAcCU(DPUIMPOBATh XHWMHUYECKHE
peakuMy 1O  pPa3IMYHBIM TpU3HAKaM (YUCIY UM COCTaBy
pearupyromux BemecTB, TEMI0BOMY d(PPEeKTy peakuuu, U3MEHEHUIO
CTENIEHEN OKHUCIIEHUS 3JIEMEHTOB, OOPATUMOCTH PEAKIMH, YYaCTUIO
KaTajn3aropa)

1.7

ChopmMupoBaHHOCTh YMEHHH COCTaBJSATh YPaBHEHUS PEAKIUI
PAa3JIMYHBIX TUIIOB, ITOJHBIE U COKpAIIEHHBIC YPaBHEHUs PEAKLIMMI
MOHHOTO OOMEHA, YYWUTHIBAsl YCJIOBHSI, MPU KOTOPHIX ITH PEAKIUU
UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHM IIPOBOJUTH peaxkuuu,
MTOATBEPKAAIOIINE KaueCTBECHHBIN COCTaB Pa3IMYHbBIX
HEOPTaHUYECKUX BEILIECTB, PACIIO3HABATH OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKHX BEIIECTB

1.9

CdopmMupoBaHHOCTh YMEHUN PACKPHIBATH CYITHOCTh OKACIUTEIBHO-
BOCCTAHOBUTEJBHBIX  PEAKIUH  IMOCPEICTBOM COCTaBJICHUSA
AJIEKTPOHHOTO OaJlaHCa dTUX PeaKITil

1.10

ChopmupoBaHHOCTh yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYCECKOHN PEeaKIuu OT Pa3InIHBIX (haKTOPOB

1.11

ChopMUPOBAaHHOCT, YMEHUM OOBSACHITH XapaKTep CMEIICHUS
XUMUYECKOTO  pPaBHOBECHS B  3aBUCHMOCTH OT  BHEIIHETO
BozaeiicTBus (nmpunnun Jle [llarense)

OO6u1ast 1 HeOpraHMYecKask XUMUs




Kon
NPoBepPsIEMOro
pe3yJjbTara

2.1

IIpoBepsieMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeIbHON NPOrPaMMBbI CpelHero o0uero o0pasoBanus

CdhopmupoBaHHOCTH YMEHHUI pacKkpbiBaTh cMbICH [lepuoanyeckoro
3aKOHa J.1. Menneneesa u JNEMOHCTPUPOBATH €ro
CUCTEMATU3HUPYIOUIYI0, OOBSCHUTEIBHYID W IPOTHOCTHYECKYIO
byHKIMHA

2.2

ChopMHpOBaHHOCT, YMEHUH  XapaKTEpHU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHX JJIEMEHTOB 14  mepuoaoB
ITepuomuueckon cucteMbl XUMHAYECKUX aeMeHToB .M. Mennaene-
€Ba, HCIOJNB3YysAd IOHATHSA «S-, P-, d-2JIEKTpOHHBIE OPOUTAIIHY,
«QHEPreTUYECKHe YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH M3MEHCHHMS
CBOMCTB XMMHYECKHUX DJIEMEHTOB M UX COCAUHEHHH 110 TIEpUOJaM U
rpynnaMm  [leppoamyeckoil CUCTEMBI XUMHYECKUX SJIEMEHTOB
J.1. Menpaeneena

2.3

CdopMupoBaHHOCTH YMEHUHN XapaKTEPU30BaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKUE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3IUUYHBIX
KJIACCOB, TMOJTBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3U
MEXKJly HEOPraHWYECKUMHU BELIECTBAMHU C MOMOIIBI YpPaBHEHUMN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIl

2.4

ChopMupoBaHHOCTh YMEHHMM YCTAHABIMBATh MPUHAMJICKHOCTD
HEOPraHWYECKUX BEILECTB 110 UX COCTaBY K ONPENEIEHHOMY KIIacCy
(rpynme) coenuHeHUM (MpOCThie BeHIeCTBA — MeETaulbl |
HEMETaJUIbl, OKCHJbl, OCHOBAaHMS, KHUCJIOTHI, amM(pOTEpHbIE
TUAPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTL  yYMEHUU HCIIOJIBb30BaTh  XUMHUYECKYIO
CUMBOJIMKY [JISl COCTaBlieHWsT (OpMYJ BEIIECTB U ypaBHEHHI
XHMHUYECKUX peakiui, cucremarndeckyro HoMeHkiarypy (IUPAC)
Y TPUBUAJIbHBIE HA3BaHUS OTJEIbHBIX HEOPraHUYECKUX BEIIECTB
(yrapHplii Ta3, YIIAEKHUCIBI Ta3, aMMHUaK, raméHas W3BECTh,
HerameéHas U3BeCTh, MUThEBAs CO/IA, MUPUT U JIPYTHE)

2.6

CdopMupoBaHHOCTh YMEHUI XapaKTEpU30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOWCTBA HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEPXKIaTh CYIIECTBOBAHME T'€HETHYECKOW CBA3U
MEXIy HEOPraHMYEeCKMMH BEIIECTBAMHM C IOMOIIbIO0 YpaBHEHUUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKINi

2.7

ChopmMupoBaHHOCTHP ~ YMEHHMI  IUIAHUPOBATH W BBITIOJHSATH
XUMUYECKUN HKCIIEPUMEHT (pa3jIoKEHUE IMEPOKCHIAa BOAOPOJA B
NPUCYTCTBUM  KaTallu3aTopa, OIPEJEICHUE Cpellbl PacTBOPOB
BEIIECTB C IIOMOUIbIO YHUBEPCAIBHOTO WHANKATOPA, BIIHSHUE
pa3anuHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOM peaKkiuu, peakluu
MOHHOTO 00OMEHA, KaYECTBEHHBIE peaKIMu Ha cyib(ar-, KapOOHAT- U
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHWUS, penieHune




Kon
NPoBepPsIEMOro
pe3yJjbTara

IIpoBepsieMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeIbHON NPOrPaMMBbI CpelHero o0uero o0pasoBanus

IKCIIEPUMEHTAIBHBIX 331a4 10 TeMaM «MeTainsy 1 « Hemeramsy)
B COOTBETCTBHHM C TIPaBUJIAMH TEXHHKH O€30MAaCHOCTH TpH
OOpallleHu! ¢ BEIIeCTBAaMU M JaOOpaTOpHBIM 00O0pYy/IOBaHHUEM;
NPECTABIATh PE3yIbTATHl XUMHUECKOTO SKCIIEPHMEHTa B (Qopme
3allUCH ypaBHEHHUU COOTBETCTBYIOIIMX PEAKIHMA H (HOPMYIHPOBATH
BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB

2.8

CdopMupoBaHHOCTh YMEHHI COONIOAATh MpPaBWJIA TOJb30BAHUS
XUMHUYECKON MOCyNI0N U JIabopaTopHbIM 00OPY/IOBAaHUEM, a TaKkKe
nmpaBuia oOpalieHuss C  BEIIeCTBAMH B COOTBETCTBUU  C
UHCTPYKIUSIMA TI0  BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB

2.9

ChopMUpOBaHHOCT, ~ YMEHUW  XapaKTEepU30BaTh  XUMHUYECKHUE
IIPOLIECCHI, JIEKAIINE B OCHOBE MPOMBIIIUIEHHOTO ITOJTYYEHHS CEPHOM
KHCJIOTBI, aMMHAKa, a TaKke C(HOPMUPOBAHHOCTD MIPEACTABICHUIN 00
OoOlIMX HAy4HbIX MPUHLUIAX M HKOJOTMYECKUX MpodiieMax
XUMHUYECKOT0 IIPOU3BOJICTBA

XUMUS U )KU3HL. PacuéTsl

3.1

CdopMUpOBaHHOCTH MPEJICTABICHUN O XUMUYECKOW COCTABIISIONICH
€CTeCTBEHHOHAYYHOU KapTHHBI MHpA, POJIM XUMUU B TO3HAHUHU
SABJICHUN MPUPOJABI, B (POPMUPOBAHUU MBIIIJICHUSI U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAMMOM IJist
pelIeHus] MPaKTUYECKUX 3a7ad M HKOJOTUYECKH OOOCHOBAHHOIO
OTHOIIICHHS K CBOEMY 37I0POBbIO U IPUPOJIHON cpejie

3.2

ChopmMupoBaHHOCTH ~ YMEHHUM  KPUTHUYECKHM  aHAJIM3UPOBATH
XUMUYECKYIO0 MH(OpMAIMIO, MOJydyaeMyl0 U3 Pa3HbIX MCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHUKaIMH, ceTb HTEepHET U ipyrue)

3.3

CdopMUpOBaHHOCT, yYMEHUM COOJIOJaTh MpaBuUiIa IKOJIOTUYECKH
1€JeCO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM NESITEIbHOCTH B
LEJIIX COXPAHEHUS CBOETO 3J0pPOBbS M OKPYXKAIOLIEW MNPUPOIHOU
Cpelibl

3.4

Oco3HaBaTh OMNACHOCTh BO3JECUCTBUS Ha JKHUBBIE OpPraHU3MBbI
ONPENICIEHHBIX BENIECTB, ITOHMMAas cMbIca mnokazarens [IJIK,
MOSICHATh Ha MPUMEpax CIOCOObl YMEHBIIICHUSI M TIPEIOTBPAIICHUS
VX BPEIHOTO BO3JICMCTBUS HA OPTraHU3M Y€JIOBEKa

3.5

ChopMupoBaHHOCTH ~ yMEHHIl  MPOBOAWUTH  BBIYMCICHHUS  C
VICTIOJIb30BAaHUEM TIOHSATHS «MAcCOBasi JOJIS BEIIECTBA B pacTBOPE»,
OOBEMHBIX OTHOIIEHUH ra30B MPU XUMHUYECKUX PEAKIUSAX, MACCHI
BELIECTBAa WM 00bEMA ra30B 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
mMacce Wik o0bEMY OJHOIO M3 YYacTBYIOIIMX B PEAaKLUU BEIIECTB,
TEIIOBOTO 3((eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUs




Kon
NPoBepPsIEMOro

IIpoBepsieMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeIbHON NPOrPaMMBbI CpelHero o0uero o0pasoBanus

pe3yJbTara

| MaCChbl BCHICCTB, IPCBPAICHNA U COXPAHCHUS SHCPIUU

HNPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUA

10 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 TeopeTndyeckre OCHOBBI OPraHUYECKON XUMUU

1.1

[Ipenmer opraHMYecKoOr XUMUU: €€ BOSHUKHOBECHUE, PA3BUTHE U 3HAYCHHUE B
IIOJIy4YE€HUN HOBBIX BEUIECTB U MAaTEPUAIOB. TeopHsi CTPOCHUS OPraHUYECKUX
coequHeHuid A.M. ByTiiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CrpyktypHble (OpMYJIbI OPraHUYECKUX BEIIECTB. ['OMojorus, u3omepus.
XUMHUYECKasi CBSI3b B OPTaHUUYECKUX COCAMHEHUSX — OJUWHAPHBIEC U KpaTHbBIC
cs3u. [Ipencrapienue o kinacCuUKaIMy OPraHUYECKUX BEIIECTB

1.3

Homenknatypa  opraHWYecKUX  COEQUHEHUW  (cucTemarthueckas) U
TPUBHUAJIbHBIE  HA3BaHUS  BAXKHEUIIMX  MPEACTABUTEIEH  KJIACCOB
OPraHUYECKUX BEIIECTB

YTrneBo10poasl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHH psa. MeraH u 3TaH —
MPOCTEUILINE MPECTABUTENIN AJIKAHOB: (PU3NYECKHE U XUMUYECKHUE CBOMCTBA
(peakuuu 3aMenieHus U TOPEeHHs), HAXOXACHUE B MPHUPOJAE, MOJy4YEeHHE U
IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUIN Psifl. DTUIIEH U MPONUIEH —
MPOCTEUIINE MPEICTABUTEITN AJIKCHOB: (PHM3WYECKHUE M XUMUYECKHUE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHMS, THUApPATAIlUU, OKHUCICHUS H
MOJIMMEPU3aIliu ), TOJYyYEHUE U IPUMEHEHUE

2.3

Ankaauensl: OyTtagueH-1,3 u MetwnOyrtagueH-1,3: cTpoeHue, BakHEUIINE
XUMUYECKHE CBOMCTBa (peakuus MOoJIUMEpHU3aIun ). [Tonyuenue
CHHTETUYECKOTO Kay4yKa U PE3UHBI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMUSI, TOMOJIOTHUECKHUH psifl. AIIETHIICH
— TPOCTEHIINI TPECTABUTENh ATKWHOB: COCTaB, CTpOEHUE, (PU3HUECKUE U
XUMUYECKUE CBOWCTBAa (peakiuu TUAPUPOBAHUS, TaJIOTCHUPOBAHMUS,
TUpaTalu, TOPEHUs ), TOJTyYCHUE U TPUMEHECHHE

2.5

Apensbl. benzoin: cocraB, crpoeHue, (U3MUECKUE MU XMMHUYECKHE CBOMCTBA
(peakuu TaJOTeHUpPOBAHUSA WU HUTPOBAHUS), MOJYyYEHHUE U TPUMEHEHHE.
Tonyon: coctaB, crpoeHue, GU3NUECKHE U XUMUYECKHE CBOMCTBA (peakiuu




Kon

IIpoBepsieMbIH 3JIEMEHT COACPKAHUSA

raJJOrCHUPOBAHHUA U HI/ITpOBaHI/ISI), IMOJIYYCHUC U IIPUMCHCHHC. TOKCUYHOCTH
ApPCHOB. I'eneTnueckas CBS3b MCXKAY YIIICBOAOpOAaMU, IMPHUHAIJICKAIMUMHA K
Ppa3JIMIHBIM KJIaCCaM

2.6

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpuMpomHbli Tra3 W IOIyTHBIE
Hedtsupie ra3el. HedTh m €€ mnpoucxoxnaenue. CrocoObl mepepaboTKu
He(TU: MEepPEeroHKa, KPEeKUHT (TepMUUYECKHM, KaTaJTUTHUYECKUM), MUPOIIU3.
[IponykTel nepepaboTku HedTHU, UX NPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBII yroJib ¥ POJIYKTHI €r0 NEpepadoTKH

Kucnopoaconepxaniyie OpraHu4ecKre COSIUHEHUS

3.1

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHOI H 3TAHON: CTPOCHHE,
(u3nUecKrue M XMMUYECKHE CBOWCTBA (PEaKUUU C aKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJOPOJaMH, TOpEHUe), TpuMeHeHrne. BogopoaHble CBSI3H MEXKIY
MOJIEKYJIJaMH CIIUPTOB. JleiCTBME MeETaHONa M JTaHOJAa Ha OpPraHu3M
4esioBeKa. MHOr0aToOMHBIE CIIUPTHL. DTUJICHIVIMKOJIb U TIIUIEPHUH: CTPOCHHUE,
¢usznyeckue M XMMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO ILEIOYHBIMU
MeTaJlJlaMH, Ka4YeCTBEHHAsl peakiysi Ha MHOIOATOMHbIE criUpThl). JleiicTBue
Ha OpraHu3M 4esoBeka. l[puMeHenune rauneprsa U 3TUIIEHJIMKOJIS

3.2

@deHoN: CTPOCHUE MOJEKYIbl, (QU3MYECKHUE W XUMHUYECKHE CBOMCTBA.
TokcuuHocth Genona. [Ilpumenenue genosna

3.3

Anpneruapl M KeTOHbl. DopMalbaeruj, aueTAIBACTHI: CTPOCHHUE,
dbu3uyeckue U XUMHUYECKHE CBOMCTBA  (peakuuu  OKHUCICHHUS U
BOCCTAHOBJICHUSI, KAYECTBEHHBIC PEAKIIMH ), TOJIYyUYCHHUE U IPUMECHECHUE

3.4

OnIHOOCHOBHBIE TIpEACNIbHBIC KapOOHOBBIC KHCIOTHL. MypaBbUHAs W
YKCYCHAsl KHCIIOTBI: CTPOCHHE, (PU3MYECKHE M XHMHUYCCKHE CBOMCTBA
(cBoiicTBa, OOIIME M1 Klacca KUCIIOT, Peakius dTepu(uKaium), MoIydeHHe
u npuMmeHeHue. CTeapuHOBasl U OJIEMHOBAsl KHUCJIOTHI KaK MpPEACTaBUTEIN
BBICIIIUX KapOOHOBBIX KHUCIOT. Mbula Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe JICHCTBHUE

3.5

Cnoxuble 3Qupbl Kak TMPOU3BOJHBIE KapOOHOBBIX KUCTOT. ['mapomnus
clnoxHbIx dpupoB. XKupel. T'maponus xupoB. IIpumeHeHHEe KUPOB.
buonornueckas poiib :KUpPOB

3.6

VYrineBompl:  cocTaB, KiIaccH(pUKaMs ~ YyIJIeBOJOB  (MOHO-, JAU- U
noymcaxapuabl). [JroKo3a — MPOCTEMIIMN MOHOCAaxXapuj: OCOOCHHOCTU
CTPOSHHS  MOJIEKYJbl,  (U3HYECKHE W  XUMHUYECKHE  CBOMCTBa

(B3aumopeiictue ¢ rugapokcugom meau(ll), oxucieHue aMMHaAYHBIM
pactBopoM okcuaa cepedpa(l), BoccTtaHoBiIeHHE, OpOXKEHHE TIIFOKO3bI),
HaxO0XXJICHUE B MPUPOJE, TPUMEHEHHUE, Ouosiorudeckas poiib. dorocuHTes.
®pykTo3a KaKk M30Mep TIOKO3bl. Kpaxman M 1euiroa03a Kak MPUpPOAHBIC
nosmmMepbl. CTpoeHHE Kpaxmaia U IeJUTI0I03bl. Du3nyeckue 1 XUMUYECKUE
CBOMCTBA KpaxMaja (TUAPOJIN3, KaUeCTBEHHAS PEAKIIHsI C MOJIOM)

A3oTcoaeprkane OpraHuuecKue COeIMHEHNs

4.1

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHudeckre coequHeHus. Ousndeckue




Kon

IIpoBepsieMbIH 3JIEMEHT COACPKAHUSA

U XUMHYECKHME CBOMCTBA AaMHUHOKUCIOT (Ha TMpUMEpe TJIUIUHA).
buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTuasp

4.2

benkyn kak mnpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETUYHAs CTPYKTypa OeiaKoB. XUMHUUYECKHUE CBOMCTBA OENKOB:
T'HJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaKlMU Ha OEIKU

BBICOKOMOJICKYJIHPHLIG COCIUMHCHUA

5.1

OCHOBHBIC TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEPU3AIUU, CPEIHSS
MoJieKyJsipHas macca. OCHOBHBIE METOJIbI CMHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN — TOJIMMEPHU3ALINS U TTOJMKOHICHCAIIHS

5.2

SKCHepI/IMCHTEUIBHI)Ie MCTOAbI H3YUYCHHA BCHICCTB M HX HpeBpameHHﬁ:
O3HAaKOMJICHHUC C 06pa3uaMH INpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
IJIaCTMACC, KaY9YYKOB. HonyquHe CHUHTCTHYCCKOI'O Kay4dyKa U pC3NHbI

11 KIIACC

Konx

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

TeopeTnueckne OCHOBBI XUMUU

1.1

XAMuYeCcKuil aneMeHT. Atom. fnpo aroma, HU30TONBI. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKe YPOBHU, MOAYPOBHU. ATOMHbBIE OpOUTalH, S-, P-
, d-amemenTbl. OCOOEHHOCTH pacHpeeNIeHHs JICKTPOHOB MO OpPOUTAISM B
aToMax  3JEMEHTOB  MEpPBBIX  YETHIPEX  MEPUOJOB.  DJIEKTPOHHAs
KOH(Urypaius aToMOB

1.2

[lepnoanueckuii 3akoH U Ilepuoguyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB
J.1. Menneneea. CBsi3b NEpUOAMYECKOTO 3akoHa u llepumomnueckoit
CUCTEMbl XUMHYECKHX 3yieMeHTOB J[I.MI. MeHueneeBa ¢ COBPEMEHHOMH
TEOpHEeM CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB
[0 rpynnaMm M hnepuojaM. 3HAUYCHHE MEePUOAUYECKOrO0 3aKOHA B Pa3BUTHH
HAyKH

1.3

Ctpoenue BemiecTBa. XUMHUUECKAas CBA3b. BUIbl XMMHUUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJsIpHAs W TOJIApHAsi, MOHHAs, MeTajmuyeckas). MoHbI:
KaTHOHBI M aHUOHBI. MexaHn3Mbl 00pa30BaHUsI KOBAJICHTHOM XUMHUYECKOU
cBs13U (OOMEHHBIN ¥ IOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b

1.4

BaneHTHOCTB. D11eKTpOOTpUIIaTENbHOCTh. CTENEHb OKUCIEHUS

1.5

BemiectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BelIecTBA. THMbl KPUCTAUIMYECKUX PEIIETOK.




Kon

HpOBepﬂeMLIﬁ AJIEMEHT COACPKaAaHUA

3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTALNIMYECKON PEHIETKU.
[lonaTHE O OUCHEpPCHBIX cUCTeMax. VICTHHHBIE W KOJUIOMAHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE

1.6

Knaccudukanus HEOPTaHUYECKUX COEJIMHEHUH. Homenkinarypa
HEOPraHWYECKUX BEIIECTB

1.7

Xumuueckas — peakius.  Knaccudukanus  XMMHUYECKUX — peakiuid B
HEOPraHMYECKOM W OPraHMYECKOM XUMHUHU. 3aKOH COXPAaHEHUS MaccChl
BEIIECTB, 3aKOH COXPAHEHHWS W MPEBPALICHUS SHEPTUM MPU XHUMHUYECKHUX
peAKIHAX

1.8

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3JINYHbIX (DAKTOPOB

1.9

OGpaTuMble peakiui. XUMHU4YecKoe paBHOBecHe. DakTOphl, BIUSIONIME HA
COCTOSTHHE XUMHUYECKOro pasHoBecus. [Ipunuun Jle [Hlarenbe

1.10

DnekrponuTrueckas aucconuanus. CunbHbIe U cnadbie a5ekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHUCJas, HEWTpaibHas, IenodyHas. Peakiuu
HOHHOTO 0OMEHa

1.11

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCaKinun

HGOpI‘aHH‘IGCKaﬂ XUMUs

2.1

Hemeranner. Ilosmoxkenne HemetaisioB B Ilepuoamyeckor  cucreme
xuMuueckux aieMeHtoB JI.M. MenneneeBa M OCOOCHHOCTH CTPOCHHS
aToMOB. DU3MYECKHE CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUS HEMETAUIOB (Ha
puMepe KUciaopoa, cepsl, hocdopa u yrieposa)

2.2

XUMUYECKHE CBOWCTBA BAXKHEHIIUX HEMETAJJIOB (TajJOT€HOB, CEPhl, a30Ta,
docdhopa, yriaepomga W KpeMHHS) M HMX COEOUHEHHM  (OKCHOB,
KHUCJIOPOACOICPKAITUX KHUCIOT, BOJOPOJHBIX coeAauHeHuit). [lpumeHenue
BaXKHEUIIIMX HEMETAJUIOB U UX COeIUHECHUHN

2.3

Meramnsl. [lonoxenune meramnoB B Ileproandeckoil cucTeMe XUMHUYECKUX
anemeHToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX
o0oouexk aroMoB MeTawioB. OOmme Qu3nyeckre CBOMCTBA METAILIOB.
CmuiaBbl METAJUIOB. DIEKTPOXUMUYECKUN Psii HAPSKEHU METAJIIOB

2.4

XUMUYECKHE CBOMCTBA BAXKHEHIIMX META/UIOB (HATpUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHUHN, IIUHK, XpPOM, KeJe30, Meb) U UX coeauHenuit. Oomme
CrocoObI MOTyYeHHS MeTa/UIOB. [[puMeHeHre MeTaioB B OBITY U TEXHUKE

2.5

I'eneTnyeckass CBs3b HCOPraHNM4CCKHUX BCHICCTB, IIPHHAMJICIKAIOINX K
Ppas3JIN4YHbIM KJIaCCaM

XUMUS U KA3HD

3.1

Ponbs xumun B 00ecCrieyeHUH HKOJIOTMYECKOM, SHEPreTHYeCKON M MUILEBOM
0€e30MacHOCTH, pa3BUTUM MeIUUUHBL. [loHSATHE O HaAy4yHBIX METO/ax
II03HAHHUS BEIIECTB U XUMUYECKUX PEAKLIUN

3.2

[IpencraBnenuss 00 OOMKMX HAYYHBIX MPUHIMIAX [POMBIILICHHOTO
ITOJIyYEHHs] BAKHEUIINX BEIIECTB. YEIIOBEK B MUpPE BELIECTB U MAaTEPHUAJIOB:
BAKHEHIIME CTPOUTENIBHBIE MATEPUANIbl, KOHCTPYKIIMOHHBIE MATEPHUAJIBI,




Kox IIpoBepsieMblii 3JIEeMEHT COJepPKAHUS

KPACKH, CTEKJIO, KEPAMHKA, MATEPUAIIBI JUUIS DJIEKTPOHUKH, HAHOMATEPHUAIIBI,
OpraHUYECKHUe
¥ MUHEpaJbHbIC yI0OpEHUS

XuMHSIT ¥ 3]I0pOBbE YETOBEKA: MpPaBWJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
3.3 | mpemapaToB, mpaBuia 0O€30MaCHOTO HMCIOJIb30BAaHUS IMpEnapaToB OBITOBOM
XMMUU B TOBCEHEBHOM KU3HU

YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumus, 11 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AKIIuoHepHOE
obmectBo «M3narensctBo «IIpocBeienme

Xumus 10 knace/ I'abpuensanO.C., OctpoymoB N.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo "M3narensctBo "[Ipocesiienue"

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

I"abpuensH, JIpicoBa: Xumus. 10 kinacc. ba3oBelit ypoBeHs. [IpoBepounbie u
KOHTpOJIbHBIE paboThl. DI'OCXumus.

11 xmacc. KonTposapHbIe U TPpOBEpOUYHBIE pabOTHI K yueOHuKY - ["abpuensuaa O.C.
ba3oBb1il ypOBEHb.

Xumus. 10 knacc. KonTpoiibHble n3MeputenbHble Matepualibl - Kopomenko A.C.,
AmyxoBa A.B

Xumus. 11 knace. KontpoinbHable n3Mepurenbable Matepuaiisl - Kopomenko A.C.,
AmyxoBa A.B

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/subject/



