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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX opraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/OB K pa3paboTKe MporpamMMmbl IO XUMHUH, K OIPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

B mnporpamme no XHMHUH COOJIOJIEHAa MNPEEMCTBEHHOCTh C
dbenepanpHOll paboyeil mporpaMMoil OCHOBHOIO 00IIero 00pa3oBaHMs MO0 XUMHUHU
(s 8-9 kmaccoB 00pazoBaTENbHBIX OpraHu3auii, 0a30BbIil YPOBEHB).

XHUMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
o0y4Jaromuxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4€OHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
MO3HAHWU TPUPOJLI U B MaTEPUAIbHOW U3HHM OOIIECTBA, a TAKXKE C Y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE



NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U >KM3HU KaXJI0ro uwieHa ooOmiectBa. CoOBpeMEHHas XMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOmMMH LEISIMH W TPHUHLUIIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHUsI) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUNIHOTO BKJIIOYEHUS B KU3Hb COLUYMA, MPOAOJHKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xuMmus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHUW NPU NU3YYECHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEro MHOT000pasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BenlecTB. CBeAeHHS 00 H3ydaeMblX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs NMEpPBOHAYAIILHbBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lonq HOBBIM yrjaoM 3peHUss B IpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas



XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKHUX IMO3UIIUMN,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUYECKHUX PEAKIHIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JjomnoyiHgeTcs B Kkypcax 10 u 11 xmaccoB
JIEMEHTaMH  COJICP)KaHMsI, WMCIOIMIMMH KYJbTYPOJIOTHYECKUN W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIHLHONW WM MPAKTHICCKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMIPOIIECCY
TBOpUYECTBA B 0O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BEIITYCKHUKY OPHEHTHPOBATHCSI B OOIMIECTBEHHO W JMYHOCTHO 3HAYMMBIX
mpo0semMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIHBAThL WHOOPMAIUIO U
OpUMEHATh €€ JUId TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIIEKTYalbHbIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENBCKUX 3a/1ad. B 11eoM cojepkanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopMupoBaHUE Yy OOYYAOMIMXCS MHPOBO33PEHUCCKOW OCHOBBI JIJISI TIOHMMAHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAaHHMUYECKOTO H
OpraHMYEeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOEHUEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MyTEM DOKCIEpPUMEHTa W
peIIeHUs] TPOTUBOPEYMH MEXKIYy HOBBIMH (aKTaMH W TEOPETHYCCKUMU
MIPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUST YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemenus 3aa4  BOCIMTAHMS, Pa3BUTUS U COIHMAIM3AIUU
OOy4JaroIMXcss MPHUHITBIC TPOTPAMMON IO XUMHU TOIXOIBI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: peUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTUIECKOM
U HCCIICIOBATEIBCKON JCATEIHPHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa3oBaHus, MPU ONPEICTICHUN
COJIeP KATCIIbHON XapaKTePUCTUKH IIeJIed HW3Y4YCHHS MpeaMeTa HalpaBICHHEM
MIEPBOCTCTICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JeSATETLHOCTH 4YE€JIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C



METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3yYeHUs
MpeMEeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
000011IeHUI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHPE BELIECTB M XHUMHUYECKUX SIBICHUM,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprxaTesibHas XapaKTepUCTHKA IeJiel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpErnoJAaBaHUM XUMUU B OOJbIIeld CTemeHH OTHAATCA  MPEeArnovYTeHHE
NPAKTHUYECKOW KOMIIOHEHTE COJEp)KaHWsA OOydYeHHUs, OPHEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BJIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS UX B PEATbHON KU3ZHH
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMupoBaHHEe  WHTEIJICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre y OOyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAYCHHE ISl Pa3IUYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN



DKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB U XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKA U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOAONOIB30BaHNUS, TTOTIOTHEHNUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe NPHUOOPETEHHS OIbITa
UCIIOJIb30BaHUs TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIUAX, CBI3aHHBIX C XUMHUUYCCKHMH SBJICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMEThBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopasoBanus, coctaBisger 68 yacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYeCKUX BemecTB. [oMonorus, wuzomepusi. XHUMHUYECKas CBS3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U X IMPEBpaIlCHUI:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
OMHUCaHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U MPOMNIIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaamen-1,3 m MeTmwiOyTamueH-1,3: CTpoeHWe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIMI MpeACTaBUTENh AJKHMHOB: COCTaB, CTpOeHHE, (U3UUECKHUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKHM YIVIEBOXOPOAOB. lIpupoaHslii ra3 M IONYyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

JKCIepPUMEHTAJIbHbIC METOAbl M3YyYeHHUs] BeleCTB U HUX NMpeBpPallleHMI:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranudyeckue COeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBrEe METaHOJIa U ITaHOJIa HA OPTraHU3M YEJI0BEKaA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4enoseka. [I[puMeHenne rimnepruHa u STUIISHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U TPUMEHEHUE.

Ayemon: cmpoenue, @Qusuueckue u Xumuueckue ceonucmea (peaxyuu
OKUCTIeHUSL U 80CCMAHOBIEHUS), NOTYUeHUe U NPUMEHEHUE.

OMHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCyCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), nodyyeHue u NpuMeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsel. I'naponaus xupos. [Ipumenenue xupos. buosornyeckas
pOJIb )KUPOB.




VYrneBonpl: coctaB, kjaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
ruapokcuaom mean (I1), okuciienne aMMuadHBIM pacTBOpoM okcuua cepeopa (1),
BOCCTAHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. OpykTo3a Kak U30MEP IITHOKO3BI.

Caxapoza — npedcmasumens OucCaxapuoos, 2UOpoaU3, HAXOHCOEHUE 8
npupooe u npumeHeHue.

Kpaxman u memnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmalna U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

IOKCIepUMEeHTAIbHbIE MeTObl M3YUYeHHUsI BelleCTB M MX TMpeBpalleHuii:
MPOBE/ICHUE, HAOJIIOJICHHE W OINHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
rugapokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agauu.

Bblunciendss 1Mo YpaBHEHHIO XHUMHUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEaKIMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM IMTPOTYKTOB PEAKIINN).

A3oTcoep:xaniue OpraHnveckue coeJuHeHms.

Amunel. Memunamun u aHuauH: cocmas, cmpoeuue, @usuyeckue u
XUMUYecKue ceolicmaa (2operue, 83aumooelicmaue ¢ 000U U KUCTOMAMU,).

AMMHOKHCIIOTHI Kak am(OTepHbIE OpraHudeckue coeauHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBAa aMHUHOKHCJIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUYCHWE aMUHOKHCIIOT. [lenTumb.

benkn kak NpUPOIHBIE BBICOKOMOJICKYJISIpHBIC cOoeaMHECHHS. [lepBuuHasi,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIEPUMEHTANIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUI:
HaOJTFOICHUE U OMKMCAHHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JACHATYpaIvs OCIIKOB IPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouiekyJIsIpHbIe COeTMHEHUsI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHBb MOJMMEPHU3AIIUHU, CPEIHSSI MOJICKYIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHA —
MOJIMMEPHU3AITNS U TTOJTUKOHICHCAITHS.



IInacmmaccol (norusmuiieH, ROJIUNPONUIIEH, NOJIUBUHUTIXTIOPUO,
noaucmupon). Hamypanoueiii u cunmemuueckue Kayuyku (0ymaoueHoswii,
XJIOPONPEHOBbII U U30NPEeHOo8blll). Bonoxna: namypanvuvle (X10n0K, uiepcmo,
WENK), UCKYycCmeeHHble (ayemamuoe B0J0KHO, 6UCKO3d), CUHMEemUYecKue
(KanpoH u 1ascan,).

JKcNepUMEHTAIbHbIE METO/Ibl U3yUeHHUsI BelleCTB M X NMpeBpalleHMid:
O3HAKOMJICHUE C o0Opa3liaMH MPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBsI3ed MPU U3yUYEHUH OPTraHUYEeCKOW XUMUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BaHWE KaK OOIINX €CTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIONIUXCS CHCTEMHBIMHU IS OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIM3, CUHTE3, Kiaccu(ukaius, nepuoaudyHOCTh, HAOIIOICHHE,
HU3MEpPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, DHEpPTrHus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCHHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJIEBOJIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILIIMBO,
pecypchl.

TexHONOTHs: TNHINEeBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO TUTAHUS,
MOIOIITUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE TMperapaThl, MaTEPHAIIBI U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.



11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[leprognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMMHAYECKUX 3JIEMEHTOB
. U. MengeneeBa. CBsi3b NMEpUOAMYECKOr0 3aKoHa U Ilepronnyeckoil cucTemsl
xuMuaueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOjaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBSI3b. BHABI XMMHYECKOM CBS3U
(KOBaJIeCHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknatypa
HEOPraHUYECKUX BEIIECTB. [ €HETHYecKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIMX K PA3JIMYHBIM KJIacCcaM.

Xumudeckas  peakiusa.  Krnaccudukamus — XUMHYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAIEHUS DHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIC
peakiuu. XuMHuYeckoe paBHOBecue. DakTOpbl, BIUSAIONIME HAa COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Onektposutuueckas aucconuanus. CwibHbIe W CclIabble AJIEKTPOJIUTHL.
Cpena BOJHBIX pacTBOPOB BELIECTB: KUCIIAsl, HEUTpaibHasd, 1eaouHast. [lonsamue
0 8000poonom nokazamene (PH) pacmeopa. Peakumm wWOHHOTO OOMEHA.
l'uoponuz neopeanuyeckux u OpeaHuyecKux 6eujecms.



OKHCINTENbHO-BOCCTAHOBUTEbHBIE peaKUUu. [lonamue 06 snexmponuse
pacniaeos u pacmeopos coneu. llpumenenue 21eKkmpoausa.

JKCNepUMEHTAJIbHbIE METOAbI M3y4YeHHS BelleCTB U X NMpeBPAlLCHUI:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKux 3neMeHToB /. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMMUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPENbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHHUBEPCAIBHOTO WHIUKATOpa, pEaKklUWh HOHHOrO OOMEHa),
MPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETHI, pacUE€Thl C HMCIIOIb30BAHUEM IIOHSATHUSI «MAacCOBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumus

Hemeramner. Ilonoxxkenne HemetaiuioB B llepuomumueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIUIOB (HA IpuUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpEeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIJIOPOJCOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COETUHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUMU.

Meramisl. [lonoxenue meramnos B Ilepuoamyeckoint cucreMe XMMHUYECKHX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKHUN PsAJT HAPSHKEHUN METaJUIOB.

XHWMUYECKHE CBOMCTBA BAKHEWIIIMX METAJUIOB (HATPHUH, KaWi, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OOmue cnocoObl monyueHus: MetawoB. Memannypeus.  Kopposus
memannos. Cnocobwl 3awumel om koppozuu. IIpuMeHeHne MeTajsioB B OBITY U
TEXHUKE.

JKCIepUMEHTAIbHbIE METO/IbI U3YUYEeHUSl BelleCTB U UX NMpeBpPALLICHMIA:
M3yYEHHUE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCTIIEPUMEHTANIbHBIX 3a/1a4, HaOJIOJIeHWEe M OINHCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OIBITOB (B3aMMOICHCTBUE THIPOKCHIA AIFOMHUHHUS C PACTBOPaAMH
KHUCJIOT M IIeJIoYeH, KaueCTBEHHbIE PEaKIIUX Ha KAaTHOHBI METAJLJIOB).

Pacuérnrple 3agaun.



Pacuétpl mMaccel BelecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMuA M KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTHYECKOM, SHEPTreTHUYECKON U THUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuaabl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s 3JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MHUHEPAIbHBIC
ya0OpeHus.

XUMHSIT U 3JI0pOBBE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO MCIIOIb30BaHUsS MpenapaToB OBITOBOM XMMHUU
B IIOBCETHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanust MEXNpeaMETHBIX CBA3€H NpU  U3YyYEeHUHM OOmEed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: MaTepusi, IHEPTHS, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TEO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE UCKOTIAeMbIE, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYeCKass MPOMBIIUIEHHOCTb, METAJLUTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIBCKOXO35MCTBEHHOE NPOU3BOACTBO, IHILEBAS
MPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IMpEernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0Opa30BaHMsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS NpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKONW TIpa)KTaHCKOM HIECHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KJIIOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPBl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMHU
U WJeaJlaMH POCCHICKOro Tpa)KIaHCKOro OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM W NPAKTHUECKOW JAESITeIbHOCTU
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YJaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OpEJICTaBICHUS O COIMAJbHBIX HOPMax M TpPaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MHQOpMaLUU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TNPaBUJl HWHIMUBUAYAIIBHOTO W  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiel Tmpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsSl TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIHMSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAUIUX BPEA  OKpYKaIOIIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWU MPoOJieM COXpaHEHUSs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HAay4yHBIX (DaKTOB M HMEIOIUXCA JAHHBIX C LEJIbI0 IOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccle0oBaHue, HAOIIOJEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHUBEpCallbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBbIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHLIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C IIOCTABICHHBIMU LIEJISIMU;

HCIOJIBb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3IuYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh MH(OPMAIMIO PA3IMYHBIX BHIOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4yeCTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHOU JCSTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COIJIACOBAHMS MO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH NIEATETLHOCTH HAa OCHOBE CaMOaHAlIn3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJICHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHHE  CHCTEMOH  XMUMHUYECKMX  3HaHHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeleT, (pyHKIHMOHANbHAs TPy,
panukain, U30MepHsi, U30MEPbI, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YTJIEBOJAOPO/IBI,
KHUCIIOPOJ U a30TCOJEpXKAIIUe COCAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XUMHH, MHPOBO33PEHYECKHE 3HAHUS,
JeXalyue B OCHOBE IOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHUX
SBJICHUHN, (PAKTOJOTUYECKUE CBEIECHHUS O CBOWCTBAaX, COCTaBE, IOJIYYEHUU H
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(hOpPMHPOBAHHOCT, YMEHUU BBISBIISATH XapaKTEPHBIE TMPU3HAKU TIOHSITHM,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
OINKMCaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUIN OpraHU4YeCKUX COETUHEHUI;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIH30BaTh XUMHYECKYIO CHUMBOIIUKY IS
COCTaBIICHHUS] MOJIEKYJIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMMHUYECKUX PEaKIUH,
W3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPTraHUYECKUX BEIIECTB JJISl MIUTIOCTPALMHA HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIWBATh MPHUHAJIC)KHOCTh HM3YyYEHHBIX
OPraHUYECKUX BEMIECTB MO0 WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynmne CoelWHEHUN (yrieBOJOpOAbl, KHCIOpOA U a30TCOAEpIKaliue
COCIIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO
cuctematudyeckoit Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIC
HA3BaHUSA OTACNBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, TPOMWICH, aleTHIICH,
ATHJICHTIIMKONb, TIUIEPHH, (eHOoN, (OopMalbIeru/l, amneTajibAeTHa, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICISITh BUIbI XHUMHUYECKOH CBSI3U B
OpPTaHUYECKUX COCAMHEHUSAX (OJMHAPHBIC U KPaTHBIC),



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTH ~ yYMEHHUH  XapaKTepH30BaThb  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEepUH, (EHOJ, aleTalbIeruja, MypaBbUHAs M YKCYCHas KHCJIOTHI, TJIOKO3a,
Kpaxmas, LeJUII0JI03a, AMUHOYKCYCHAsl KUCIO0Ta), MILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKHU YTJIEBOIOPOHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX sIBJICHUN (HaOJto/IeHne, U3MEpPEHUE, SKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpAIIEHUS OPTaHUYECKHUX BEIIECTB MPU HArPEeBaHUU, MOTyUYCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILECTB, JCHATypalusi OEIKOB MPU HArpe€BaHWUU, I[BETHBIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYIOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepuer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JACHUCTBUSA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JIs. O0y4YaroOUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUIS CJIETNBbIX W CJa0OBHISIIMX OOYYalOIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAMMOM JJIsl pEIICHUS TPAKTUUECKUX 3a/1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIre MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKLMUH, PACTBOpP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPABHOBECHE); TEOPHH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAcCChl BEUIECTB, 3aKOH COXPAHCHUSI U MPEBpPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIITNX HEOPTAaHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BeEIeCTB (YrapHblil ra3, YIJIEKMCIbIM ra3, aMMMaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUINYECKAs, BOJAOPOHAs) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MennesneeBa, WCIONB3Yys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUN  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATH XUMHUYECKHUE DPEAKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABJISITh YPaBHEHUS pPEaKkUUid pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXEe IpaBWiia OOpallIeHUs] C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB,;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOPa, BIUSHUE PA3TUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKIIHH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JIA0OPATOPHBIM 000PYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKH
1EeIecO00pa3sHOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHHUSI CBOETrO 3JI0POBbSl M OKPYJKAIOIIECH IMPUPOJHOM Cpelbl, OCO3HABATh
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAast
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ul 00y4aroUuIMXcs ¢ OrPaHUYEHHBIMH BO3MOYKHOCTSIMHM 3JJ0POBBSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clemnbIX M caaboBUAALIMX OOYy4YaroUIMXCs: yMEHUE UCHOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg mid 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 https://lesson.edu.ru/04/10
M. bytneposa
Hroro o pasneny 3
Paznea 2. Yraesogopoasi
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2 https://lesson.edu.ru/04/10
HenpenenbHble yriieBOAOPOIbL: aJIKEHBI,
2.2 ped a AOPOR 6 1 https://lesson.edu.ru/04/10
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 https://lesson.edu.ru/04/10
IT
24 PHPOIHRIC HCTOTHIRH YHICBOROPOIOS M 3 1 https://lesson.edu.ru/04/10
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3 https://lesson.edu.ru/04/10
A . Kap6 .
3.2 JIHICTIIEL. RAPOOHOBHE KHCIOTEL 7 1 https://lesson.edu.ru/04/10
Cnoxubie 3¢upsbl
3.3 VYraeBoasl 3 1 https://lesson.edu.ru/04/10



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

Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 ‘ https://lesson.edu.ru/04/10
Wroro no pazueny 3
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2 ‘ https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://lesson.edu.ru/04/11
anemenToB . 1. Menaeneera
.M
1.2 Crpoenne peuiectsa. Muoroodpasie 4 https://lesson.edu.ru/04/11
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/11
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasisl 6 1 https://lesson.edu.ru/04/11
2.2 Hemerannsl 9 1 1 https://lesson.edu.ru/04/11
2.3 CB3b HEOPTAHHHCCKIIX I OPraHIHeCkhX 2 https://lesson.edu.ru/04/11
BEIIIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 https://lesson.edu.ru/04/11
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosanuyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBBHIE
Tema ypoka Konrpoabnbie IIpakTHyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. Teoperuueckue
OCHOBBI OPraHNYecKoi
XHMHH
[Ipeamer oprannveckoin https://lesson.edu.ru/lesson/a9f3d191-
1 XHMHH, ¢€ BOBHUKHOBCHHE, 1 5ele-4e24-ac02-
pa3BUTHE U 3HAYCHUE efb16fa49f6a?backUrl=%2F04%2F10
Teopus crpoeHus
T — https://lesson.edu.ru/lesson/c935a58c-
2 . 1 ab0e-4c59-9dcf-
M. byriieposa, € ocHoBHbIC 20517ae4b52e?backUrl=062F04%2F10
ITIOJIOKCHUS
[Ipencrasnenue o
KIaccupuKauu
OpPraHUYECKUX BEILECTB. https://lesson.edu.ru/lesson/726ee099-
3 Homenkiarypa 1 e1a9-410f-b8be-
(cucremaTnueckasi) u b4cb589aead1?backUrl=%2F04%2F10
TPUBUAJIBHBIC HA3BAHUA
OpPraHn4Y€CKuX BEIICCTB
Paznen 2. YrieBomopoabt
AUKAHEL: COCTAB H CIPOGHHS https://lesson.edu.ru/lesson/258ddc06-
4 N ’ 1 £c23-473c-b3d7-
FOMOJIOTHHCCKHH AL ed82fcaddd02?backUrl=%62F04%2F10
. https.//lesson.edu.ru/lesson/4da31505-
5 MeraH 1 3TaH — TpoCTEUITNe 1

652d-4916-9e7c-
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MNpCACTABUTCIIN AJIKAHOB

56e88b39bb24?backUrl=%2F04%2F10

ANKeHBI: cOCTaB U CTPOCHHUCE,

https://lesson.edu.ru/lesson/4038171e-

6 . 4158-4bd1-ae98-
cpouctsa 18dc1cfb9399%backUrl=%2F04%2F 10
DTUJICH U TIPOTTUIICH — https://lesson.edu.ru/lesson/05ab5925-

7 MPOCTEUIIINE MPEICTABUTEIN ba8e-499e-840b-
AJIKEHOB 70b5e8db71ae?backUrl=%2F04%2F10
[IpakTuueckas padora Ne 1. https://lesson.edu.ru/lesson/53cd2379-

8 «IlonydeHue sTuneHa u 2a45-43b1-9f67-
W3YyYEHHUE Er0 CBOMCTB) 7ebcdaf03ce0?backUrl=%2F04%2F10
Ankanuensl. byranuen-1,3 u

9 MetunOyraaueH-1,3. https://lesson.edu.ru/lesson/6df23393-
[lonyyeHnue CUHTETUYECKOTO 6f08-4b9f-ae01-a983b95b854a
Kay4yKa U pe3UHbI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,

10 COMOIOMY ng i https://lesson.edu.ru/lesson/05¢9a929-

OMOTOTHHCCIHH DAL 6741-4d7c-84b5-009292468356

AneTniieH — npocTenInn
MIPE/ICTaBUTENb aJTKUHOB

1 Brrunciienus 1o ypaBHEHHIO https://lesson.edu.ru/lesson/7dada027-
XUMUYECKOHN pPEeaAKLUU 8448-418f-b416-fbaledd4ab6d

1 ApeHbl: 6€H30J1 ¥ TOTYOII. https://lesson.edu.ru/lesson/d86d7d00-
TOKCHYHOCTH apeHOB d5b4-491d-aded-c3ddal9feef4
I'enetudeckast cBsI3b https://lesson.edu.ru/lesson/6¢919641-

13 YTJI€BOI0POJIOB, 7956-4130-b1fd-c7e71db395d7
MPUHAICKAINX K https://lesson.edu.ru/lesson/75957f70-
pa3IMYHBIM KJlaccam 50f4-4910-b706-ac2d1b0f4c26

1 IIpupoHbIE UCTOYHUKHU https://lesson.edu.ru/lesson/99557a5e-

YIII€BOJOPOAOB: IIPUPOIAHBIN

2221-43e0-97b8-983de535c44d
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https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
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https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
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https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

ra3 v MonyTHbIe He(TSIHbIE
rasbl, HeQTh ¥ MMPOIYKTHI €€
nepepaboTKH

[IpupoHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN

https://lesson.edu.ru/lesson/99557a5e-

15 rasmnonyrusie Hedrabie 2221-43¢0-97b8-983de535¢44d
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH
16 KonTponbnas padora Nel no https://lesson.edu.ru/lesson/6abf1680-
paszaeny «YTJIeBOAOPOABI» 4eb5-46f2-8ea5-44d63cccf518
Pazpea 3.
Kucaopoaconepxamme
OpraHuyecKue coeINHEeHUs!
[IpenenpHBIE OTHOATOMHBIE
17 I?HHTH‘ " TaHHH L STAHON https://lesson.edu.ru/lesson/5439c18b-
CTIMPTDI: METATOI 1 9TAHOI. 7440-4b6f-bf84-c04Tad71694f
Bonoponnas cBs3b
18 MHOroaToMHbIE CITUPTHI: https://lesson.edu.ru/lesson/461aa9c8-
STHJIEHIIMKOJIb U INIMLEPHH c0ef-4827-a8e5-d12a0bedc826
deHoI: CTPOCHUE MOJICKYIIEL,
19 (bmmecmfe " XI/IMI/I‘—ICCK}I]/IC https://lesson.edu.ru/lesson/649883b8-
. 7c5f-4f16-896e-10a2278b08f1
CBOMCTBA, IPUMCHCHUC
20 Anbrerusl: GopMabIeTUa U https://lesson.edu.ru/lesson/8664b319-
aleTanbaerul. AIeTOH 0ba3-4945-b076-ch7ae5858b90
OAHOOCHOBHEIE MPEACTHHBIC
51 KE;.H SOHOBBIC KIL inIIir https://lesson.edu.ru/lesson/b4feaa04-
PDOTOBDIC KHCAOTHE 3438-4b57-a3ec-ba0fofe63c0d
MypaBbHUHAS U YKCYCHAas
- [TpakTrueckas padota Ne 2 https://lesson.edu.ru/lesson/9834d408-

«CBoiicTBa pacTBopa

386d-444a-8de3-7efba8b98cdb
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https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
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https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaﬂ " OJICHHOBAas

https://lesson.edu.ru/lesson/71ac43f2-

23 KHCIOTH, KaK TIPCACTABHTCIN a004-4945-a0eb-159cd54dof
BBICIIUX Kap6OHOBBIX KHUCJIOT
Mpbi1a Kak COJIA BBICIIUX

24 5 https://lesson.edu.ru/lesson/71ac43f2-
KAPOOHOBBIX KHCIOT, 1X a0d4-4945-a0eb-1e59¢cd5f4dof
MOIOIIIee JeiicTBHE
Crnoxubie 3¢upbl Kak

55 MTPOM3BOIHBIC KApOOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-
KHUCJIOT. ['uap0osin3 CI0KHBIX a0d4-4945-a0eb-1e59cd5f4dof
a¢upoB
Kupsl: TuIpomn3,

26 P AP 5 https://lesson.edu.ru/lesson/71ac43f2-
HPHIMEHETHE, DHOJOTHACCKA a004-4945-a0eb-1e59cd5F4dof
POIIb KUPOB
VYTaeBosl: COCTAaB,

- kiaccuukanys. Baxneitmne https://lesson.edu.ru/lesson/709ce43a-
MPECTaBUTENM: TIIHOKO03a, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa

)8 Kpaxman u nemmono3a kak https://lesson.edu.ru/lesson/690fbb76-
MIPUPOJIHBIE MTOJTUMEPBI f94a-4177-bbbe-3d3ae748f716
KonTponpHas padora Ne2 mo

29 paszueny https://lesson.edu.ru/lesson/66a7bd94-
«Kucnopoaconepxaiue 2bc5-4ec7-b7c7-ff893919d25a
OpPTaHHYECKUE COCTUHCHUS
Pa3nea 4. Aszorconep:kamue
opraHuyeckKue coeJIMHeHUs!

30 AMWHBI: METUJIAMUH U https://lesson.edu.ru/lesson/0c608a59-

AHUJINH

4c69-4481-839e-9205f201b73e
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AMUHOKHCIIOTHI KaK
aM(poTepHBIC OPraHUYECKHE

https://lesson.edu.ru/lesson/c2f2f3d7-

31| coemumen, HX 1 43d1-4873-ace0-78eca6009628
OHOJIOrMYECKOe 3HAUYECHHE.
IlenTuael
benku kak npupoaHsie

32 1 https://lesson.edu.ru/lesson/c2f2f3d7-
BRICOKOMOIEIYIAPHHIE 4301-4873-ace0-78eca009628
COCANHCHUA
OCHOBHBIE TTOHSITUS XUMHHU

a3 1 https://lesson.edu.ru/lesson/45b81dac-
BHICORONOTEIYBPHELX acha-440e-99e3-14c3ba78050a
COCANHCHUU
OCHOBHEBIE MCTOABI CUHTC3a

34 BBICOKOMOJIEKYJIIPHBIX 1 https://lesson.edu.ru/lesson/1600e4a4-
coequHeHni. IImacTMaccsl, d259-4ba9-9632-994faedce366
Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME
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11 KJIACC

KoanuecTBo 4yacoB

Ne Hara JIeKTPOHHBbIE N (pPOBbIE
Tema ypoka Kourpoabubie IIpakTuueckue

n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC pecypChl

padoThI padoThI
XUMUYCCKUH DJIEMEHT. ATOM.
1 DMeKTpOHHA KOH(UTypaLuA 1 https://lesson.edu.ru/lesson/20b1df2e-
FICKTP ypatt 6ed-435b-h6dc-5155d30a45a

aTOMOB
[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema

5 XUMHUYECKUX 3jiemeHToB J[. 1. 1 https://lesson.edu.ru/lesson/e7d48881-
MenpaeneeBa, UX CBSI3b C 055d-49da-a49c¢-7375c3d033e9
COBPEMEHHOM TEOpUEN
CTPOCHHUA aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUUYECKUX
DJIEMEHTOB U UX COSTMHEHHUH 10

3 rpyIIaM U IEPUOJIAM. 1 https://lesson.edu.ru/lesson/e7d48881-
3HaueHue NepruoIMIeCcKoro 055d-49da-a49c-7375c3d033e9
3aKOHA M CUCTEMbI XUMHYCCKUX
anemenToB .M. Menneneepa B
pPa3BUTHHU HAYKU
Crpoenue BenecTna.

X .. ) https://lesson.edu.ru/lesson/2859ec02-
NMHYECCKas CBA3b, €€ BUBI,

4 6 1 8ecd-4cd8-8531-edad962608fh
MexaHmMHVO PA3OBAHI https://lesson.edu.ru/lesson/12bfc348-
KOBAIICHTHOM CBAH. 007f-4796-bcda-180fceb720fe
Bonopoanas cBs3b

5 BanentaoCTb. 1 https://lesson.edu.ru/lesson/a9c9a6le-

DIIEKTPOOTPULIATENHHOCTb.

e387-4ffe-bcfb-aca9c7241b21
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Creneun okuciaeHud. Bermiecrsa
MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

[TonsATHE O AUCTIEPCHBIX
cucreMax. Mctunueie u

https://lesson.edu.ru/lesson/8ae38be6-

6 KOJIJIOUIHBIC PACTBOPBI. e06f-4fae-9729-69903109f968
MaccoBas 1011 BEIlIeCTBA B
pacTBope
Knaccudukanus u

v Sgi?g;?;f?:;:f;j:f}::wx https://lesson.edu.ru/lesson/2859ec02-

8ecd-4cd8-8531-edad962608fh
CBSI3b HEOPTaHUYECKHUX
BEIIIECTB, Pa3JIUYHBIX KJIACCOB
Knaccudukamnms xumuaeckux
peaKkIuil B HEOPraHUYECKON 1
OpraHMYeCcKON XUMHUHU. 3aKOH
8 COXPAHEHI MACCH! BEILIECTE: https://lesson.edu.ru/lesson/75637222-
> d397-4b1a-810a-cc7bca9e8alc
3aKOH COXpaHEHUs U
MIpEeBpaIeHHs] SHEPTUU TPU
XUMHYECKHUX PEaKIIMSIX
CKOPOCTS PEAKIIHE. https://lesson.edu.ru/lesson/fOcb5def-
9 S T — 307e.-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-
KHMMHHCCKOC PABHOBECHE 0a2b-4605-bb92-35d1ab69fIba
[TpakTuueckas padota Ne 1.

10 «BnustHue pa3IuyHbIX https://lesson.edu.ru/lesson/237cdb54-
(bakTOpPOB Ha CKOPOCTH 2787-4817-8330-6e027b075645
XUMHYECKON PEAKIIUN»

11 DIIEKTPOTUTHIECKAs



https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645

nuccoruanus. [loasTue o
BOI0poaHOM moka3arese (PH)
pacTtBopa. Peakiiuu HOHHOTO
obmena. ['maponus
OpPTaHHYCCKUX H
HEOPTaHMYECKUX BEIICCTB

OKHUCIIUTENBHO-
BOCCTAaHOBHUTEIbHBIC PEAKITHH.

https://lesson.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-b3d1b2eeb237

12 [Tonsitue 06 AneKTpoIn3e https://lesson.edu.ru/lesson/32e5edc9-
KonTtponpsHas pabora o

13 3161y «TeOneTIHecKie https://lesson.edu.ru/lesson/cc14f97b-
pasneity «1cop ada3-4ac9-a123-dadc40973c6t
OCHOBBI XUMHI
Mertamnsl, BX IOJIOKEHHE B
[Iepnoanueckoii cucreme
XUMHYECKUX 3jiemeHToB J[. 1.

14 M 5 https://lesson.edu.ru/lesson/a0d5bd16-

CHACIICERA 1 OCONCHHOCTH 683¢-4ale-8073-70c6049¢862

CTpoeHust aToMoB. O011He
buznyeckue cBoiicTa
METaJIIOB
CritaBbl METAJIOB.

15 5 . https://lesson.edu.ru/lesson/e7ff8162-

JICKTPOXHMHICCIHIH DA 0d4d-40f8-b9f7-422c3e710750

HAINPSHKCHUN METaJIJIOB
XuMHUYECKHE CBONCTBA

16 BOKHEUIIINX METAJUIOB (HATPH, https://lesson.edu.ru/lesson/e7ff8162-
KaJIuH, KaJIbITUi, MarHum, 0d4d-40f8-b9f7-422¢3e710750
IIOMUHUI) U UX COEAMHEHHH

17 XUMHYECKUE CBOMCTBA XpoMma,

MEIU U UX COCIUHEHNN



https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750

18

XUMHYEeCKHE CBOMCTBA IIMHKA,
JKere3a M UX COeIUHEHUH

19

20

21

22

23

[IpakTuueckas padora Ne 2.
"Pemienne sKCriepuMEHTAIbHBIX
3az1a4 no reme «Meramib»"

HemeTamisl, X IOI0KEHHE B
[Tepuoandeckoii cucreme
XUMHUYECKUX 3yiemeHToB J[. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

duznyeckue cBOWCTBa
HEMETAIJIOB. AJIOTPONHS
HEMETAJUIOB (Ha IpUMeEpe
KHCIJIOpOJia, cepbl, hocdopa u
yriiepo/ia)

XUMHUYECKUE CBONCTBA
raJIorTeHOB, CEPBI U UX
COeTMHEHNN

XUMHYECKHUE CBOMCTBA a30Ta,
docodpa u X coeAMHEHUN

https://lesson.edu.ru/lesson/6545ec44-
34c5-43f6-826b-a648d7d6fef7

https://lesson.edu.ru/lesson/2390b83e-
a935-4¢96-bd3a-25f26d9c1139

https://lesson.edu.ru/lesson/cfb70c37-

2784-4c66-be05-b0966dffh673

24

XUMHYECKHE CBOMCTBA
yriiepo/ia, KpEMHHUS U UX
COeIMHEHUN

25

26

[IprMmeHeHne BaKHEHUIINX
HEMETAJJI0B B UX COeTUHEHUHN

O00011eHHE U CUCTEMATU3 AL
3HaHui o Teme «HemeTtamnby.
Brrurcnenus mo ypaBHEHUSIM



https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

XUMHUYECKUX PEaKUUl U
TEPMOXHUMHUYECKHE PACUETHI

[IpakTuueckas padora Ne 3.

https://lesson.edu.ru/lesson/7c19b0ba-

27 «Pemienue 3KcrepuMeHTaIbHbIX 7815-4db3-86f4-d0ac5h740b3b
3aja4 o reme "Hemeransbi'"»
28 KonTponbhas pabota no remam
«Mertamns» u «HemeTanab»
Heopranuyeckue u https://lesson.edu.ru/lesson/35c2be59-
29 OpPraHUYECKUE KUCITOTHI. f1c6-46c6-910c-46a0576d6924
Heoprannueckue u https://lesson.edu.ru/lesson/58903722-
AmboTepHbIe HeOpTaHUIECKHe
Y OpPraHUYEeCKUE COCTMHEHUSI.
30 L eHeTHHeCKAs CBAAL https://lesson.edu.ru/lesson/46b429e4-
CHETIRCCkAT CBA3 931c-43fb-a2ba-be9eObbeddef
HEOPraHUYECKHUX U
OpPraHWYECKUX BEIECTB
Ponws xumuu B obecrieueHnn
9KOJIOTHYECKOM,
31 SHEPreTUYECKON U MUILEBON
0€3011aCHOCTH, Pa3BUTUHU
MEULIUHBI
[Ipencrasnenust 06 oOmUx
39 HAy4YHBIX MPUHIIHAIIAX https://lesson.edu.ru/lesson/f5999557-
IIPOMBIIIIEHHOT'O MOJTyYEHHUs 18¢8-4853-83a0-588bf830407a
BAKHEUILIMX BEUIECTB
33 UYenoBek B MUPE BEIIECTB U https://lesson.edu.ru/lesson/acd826cf-
MaTepHaioB ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/b8e4d657-
34 X¥MHS U 3J0pPOBBE UEIOBEKA

2cC7-4860-8583-9f76edc8a59f



https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

OBIIEE KOJIMYECTBO YACOB I10
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TemaTnueckoe IJIAHUPOBAHUE

10 kaace
HanmenoBanue
No KomuuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3/iesioB U TEM [IporpammHoOe copepKaHue
n/m 9acoB 00yYarommxcst
y4eOHOro rpeaMera
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

[Ipeamer
OpraHU4eCKON XUMHUH.
Teopus crpoeHus
OpPraHUYECKUX
COCJTMHECHUN

A.M. bytneposa

3

[IpenmeT opraHnYEeCKO XUMUH:

€€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHE B MOJIYYEHUH HOBBIX BEIIECTB
Y MatepuainoB. Teopus CTpoeHus
OPTraHUYECKUX COCTUHECHUIN

A.M. bytnepoBa, €€ OCHOBHbBIE
nosioxkeHusi. CTpyKTypHbI€ (OPMYJIBI
OpraHu4ecKux BeulecTs. ['omonorus,
n3oMepusa. XuMHUYECKas CBA3b

B OPTAaHUYECKUX COCAMHECHUSX: KPATHBIE
CBSI3H, G- U T-CBSI3H.

[IpencraBnenue o KiaccupuKaum
oprann4eckux Beuiects. Homenknarypa
OPTaHUYECKUX COCAUHECHUI
(cucTeMaTnyueckas) U TpPUBHAIbHbBIC
Ha3BaHUs BaXHEUILNX MTPEACTaBUTENECH
KJIACCOB OPTaHMYECKUX BEIIECTB.
JKCNEePUMEHTATIbHbIE METOAbI
U3yYeHHS BELeCTB U UX NpeBpaLleHuii:

PackppIBaTh CMBICT H3ydaeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABJINBATH UX
B3aMMOCBSI3b.

[IpuMeHSATH TTOJIOKEHUS TCOPHUH
CTPOEHUS OPTaHUIECKUX BEIICCTB

A. M. bytnepoBa 115t 00bsiCHEHUS
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHUSI.

Hcrnonb30BaTh XUMAYECKYIO CHMBOJIUKY
JUTSI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaIéHHOM ) GopMyIT OPraHUIECKUX
BEIIECTB.

OnpenensaTs BUIbI XUMUYCECKOHN CBSI3U
(onIMHapHbBIE, KPATHBIE) B OPraHUYECKUX
COCITUHEHUSX.

PackpsIBaTh poJib OpraHu4E€CKO XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€
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e J[emoHCTpaIMu:

— O3HAKOMJIEHHE ¢ 00pa3LamMu
OpPraHUYECKUX BEIIECTB M MaTepUATAMHU
Ha UX OCHOBE;

— OINBITHI IO MPEBPAILICHUIO
OpPraHUYECKUX BEIECTB IMPU HATPEBAHUU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

e JlaGopaTopHBIE OTIBITHI:

— MOJICTMPOBAHUE MOJIEKYT
OpraHUYECKUX BEIIECTB

3HAYCHHE B KU3HU YEJIOBEKA,
WUTIOCTPUPOBATH CBA3b C APYTUMHU
HayKaMHu.

HabmroaTe 1 onuceiBaTh
J€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazgeny

Pa3znen 2. YrieBoaopoasl

2.1 | IIpenenbHbIC
YTJIEBOJIOPOJIBI —
AJIKAHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKHM psiA. MeTaH 1 3TaH —
MPOCTENIINE MPEICTABUTENH aJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXKJEHUE B IPUPOJE, ITOTYUEHUE U
MPUMEHEHUE

2.2 | HempenenbHbIE
YTJIEBOIOPOBIL:
QJIKEHBI, AJIKAIUEHBI,
AJTKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Psifl. DTHIIEH —
IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHMUs,
raJIOT€HUPOBAHUSA, THpATaLINH,

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHSTUH (BBISIBIISITh KX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBS3b, UCII0JIb30BAThH
COOTBETCTBYIOILIME MTOHATHUS

IIPY ONHCAHUU COCTABA, CTPOEHUS U
MIPEBPALIEHAN OPraHUYECKUX
COCIMHCHU.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIIEHHOM ) (hOPMYJT OpTaHUYECKUX
BEILIECTB.

YcraHaBiIuBaTh NPUHALIECKHOCTD
BEILIECTB K OIIPEAEIEHHOMY KJIacCy
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OKHCJICHUS U TTOJIUMEPHU3aIIUN )
Hax0JICHUE B IPUPOJIC, TOTYUYCHHE U
MIPYMEHEHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHUE, pEaKIUs MOJIMMEpPU3aALINH,
IpUMEHEHHUE (JIJI1 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

AJIKUHBI: COCTaB M 0OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKUH P,
AlleTUIIEH — MPOCTEUIINI
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHYECKOE CTPOCHUE, (PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTali TOPEHUS ), HAXOXKICHUE

B IIPUPO/IEC, TTOTYyUYECHUE U IPUMEHEHHUE

2.3

ApomaTuyeckue
YTIEBOIOPObI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTYyYEHUE

U npuMeHeHue. Biusiaue 6enzona

Ha OpraHu3M 4ejoBeka. [ eHeTudyeckas
CBSI3b YTJIEBOIOPOJIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTU4YECKON HOMEHKIIATypE;
MIPUBOJAUTH TPUBUAJIBHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OnpenensTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTEepU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBaAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHEC
CIIOCOOBI TTOTYYSHHS TUITHYHBIX
MPE/ICTAaBUTEIICH pa3IMYHbIX KJIaCCOB
yIIeBOAOPOAOB (MeTaHa, 3TaHa,
ATUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BbISIBISITE TEHETUYECKYIO CBSI3b MEKTY
YTJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX
pEaKIUi C UCITOJIb30BAaHUEM

CTPYKTYPHBIX (hOpMYI.

43



2.4

[Tpupoiabie
VCTOYHUKHU
YTJIEBOJIOPOJIOB U UX
nepepadoTKa

[Tpuponnslii ras. IlomyTHbie HeTAHBIE
ra3el. HedTp 1 €€ mpoucxoxaenue.
Crnioco0bl epepaboTku HeTH:
MEePEroHKa, KPEKUHT (TEPMHUYECKUH,
Karanmutuyeckuid). [TpoayKTel
nepepadoTKU HEPTH, UX TPUMEHEHUE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBI yroyib 1 IPOIYyKTHI €T0
nepepadoTKH.

JKCNepUMeHTATIbHbIE METOAbI
N3y4eHHs BellecTB

U MX NpeBpalleHnii:

e J[emoHCTpaIuu:

— kotekiuu «HedTb» 1 «Yronby;

— BUJeo(pparMeHT «Bynkanuzauus
PE3UHBDY.

e JlaGopaTopHBIEC OMBITHI:

— KayeCTBEHHOE OIPEIEICHUE YIIIEpoaa
Y BOJIOPOJIa B OPIrAaHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IaMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJIECJIMPOBAHUE MOJIEKY
YTJIEBOJIOPOJIOB U
rajlor€HONPON3BOAHBIX.

e [IpakTHueckue pabOTHI:

Ne 1. Tlonydenue sTuIeHA U U3Y4YEHUE
€ro CBOMCTB.

XapakTepu3oBaTh HCTOUHUKU
YTJIEBOIOPOAHOTO CHIPBS (HEPTD,
IPUPOJIHBIN ra3, yrojs), ClIOCOObI UX
nepepaboTKU U MPAKTUYECKOE
IPUMEHEHHE TI0JTy4aeMbIX IPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (JJAOOPATOPHBIE ONBITHI U
MpPaKTUYECKHUE PabOThI).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU MCTOJIB30BAHUM XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJIHEHUSI Ta0OPATOPHBIX ONBITOB U
MPAKTUYECKHUX padOoT M0 MOJIYYEHUIO U
U3YYEHUIO OPTaHUYECKHUX BELIECTB.
IIpencraBiATs pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOLIUX PEAKLIMI
Y JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHuYeCcKOro BEIECTBA,
110 YPaBHEHUIO XUMUYECKON PEAKIUH.
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e PacuérHrle 3a1auu:

— OIIpEIENIEHNE MOJIEKYJIIIPHON
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJICMCHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMHYECKOU
peaKIU

CaMOCTOATENBHO IIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO TO3HABATEIIBHYIO
NESTEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOW y4eOHON
JEeSITETbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:ka

e OPraHu4eCKue COCAUHCHUA

3.1

Cruptel. Denon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHE K XUMUYECKUE
CBOMCTBA (pEAKLMH C aKTUBHBIMHU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
cBs13b. DU3HOIOTHYECKOE JEHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToOMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3aMMOEHCTBHE CO MIECTOYHBIMU
MeTaJlIaMH1, KaueCTBEHHAs pEaKIIUs
Ha MHOTOQTOMHBIE CITUPTHI).
dusnonornueckoe 1eUCTBUE

Ha OpraHu3sMm uesoBeka. [[pumenenue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aMMOCBS$3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

MIPU OMKUCAHUU COCTaBa, CTPOCHUS U
MIPEBPALIEHUN OPraHUYECKUX
COECIMHEHH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIEHHOM ) (hOPMYJT OpraHUUECKUX
BEIIECTB.

VYcranaBiauBaTh NPUHAJICKHOCTD
BEILIECTB K OIMPEJACICHHOMY KJIacCy

10 COCTaBY M CTPOEHUIO, HA3bIBATh UX
M0 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJIUTH TPUBUATIbHBIC HA3BAHMS
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®enoi. CTpoeHre MOJIEKYJIbI,
br3YeCcKue 1 XUMUYECKHUE CBOMCTRA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha opraHu3M denoBeka. [I[pumenenne
dbeHomna

3.2

AJBIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CnosxHble 3pupbl

Anpaerunnl: popmanbaeru u
areTanbAeTh, XUMHUUECKOe CTPOCHHE,
¢duznyecKkrue 1 XuMUYECKHE CBOMCTBA
(peakuuy OKUCICHHS 1 BOCCTAHOBJICHMS,
KauyeCTBEHHBIC PEAKIINH ), TIOTYUCHHUE U
IPUMEHEHHE.

OIHOOCHOBHBIE MPEEIIbHbBIC
KapOOHOBBIE KUCIIOTHI: YKCYyCHasI
KHUCIIOTa, XUMUYECKOE CTPOCHHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npuMmeHenue. CteapruHoBas U OJI€MHOBas
KHUCTIOTHI KaK MPEICTAaBUTENIN BBICIIINX
KapOOHOBBIX KHCIOT. MbLIa KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnosxHble 3(pUpbI Kak MTPOU3BOAHBIC
KapOOHOBBIX KUCIIOT. ['uaponm3
CIOXHBIX 3QupoB. XKupsl Kak

OTJEJIbHBIX MTPEACTABUTEIIEH

KU CJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIIACCOB
KHUCJIOPOJICOIEPKAIIUX COCAUHEHUN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaeruaa,
aneTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3bI ); BBISIBIISITH TEHETUYECKYTO
CBSI3b MEXK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
pPEaKIM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

TS )KU3HEAEATEIIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JCHCTBUS
Ha YKUBBIC OPTAaHU3MbI OITPEACICHHBIX
OpTraHUYECKUX BEIIECTB, MOACHATh

Ha MpUMepax CrocoObl YMEHbIICHUS
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IIPOU3BOIHBIEC TVIMLIEPUHA U BBICIIUX
KapOOHOBBIX KUCIJIOT. ['uaponn3 ;xupos

3.3

YrneBoasl

VYreBoibl: cocTaB, KiIaccuduKaims
yTI€BOAOB (MOHO-, TU- U
noscaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapUI;
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBiieHNE, OPOKEHHE
TJIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MIPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykrTosa kak
M30MED TITIOKO3BI.

Caxapo3a — mpeaCcTaBUTEIb
JIMCaxapuaoB, TUAPOIU3 Caxapo3bl,
Hax0XXJICHUE B MIPUPOJIC U MPUMEHEHUE.
Kpaxmai u uennroo3a Kak NpupogHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmania 1
LEJUTIOI03bI, PU3NUECKUEe U XUMUYECKUE
CBOMCTBA Kpaxmana (THAPOIU3,
Ka4ueCTBEHHAs PEaKIUs C UOJIOM).
JKCNePUMEHTATIbHbIE METOABI
H3y4eHUs BelleCTB U UX MpeBPaLleHUil:

U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHICTBHS HA OPTaHU3M YeJIOBEKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaO0JII0ICHUE U ONTMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (JJaO0paTOPHBIE OMBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCHOJIb30BAHUHN XUMHYECKOU
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
MpaBuUJiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

U MPAKTUYECKUX padOT MO MOJIYYESHHUIO
Y U3YYEHHUIO OPTaHUYECKHX BELIECTB.
[IpencraBasTs pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
10 YPABHEHUIO XUMUYECKON pEAKIUU.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
JeATEIbHOCTh; NPUHUMATh AKTUBHOE
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e JlaGopaTopHBI€ OIBITHI:

— FOpPEHHE CITUPTOB;

— B3aUMOJICUCTBUE TIUIIEPUHA

¢ ruapokcugom meau(1l);

— KaQYECTBEHHBIE PEAKIIMU AJIbJETHIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTrueckue paboThI:

Ne 2. CBoiicTBa pacTBOpa yKCyCHOM
KHCJIOTBI.

e PacuéTHrble 3agaun:

— ONPEAEICHUE MOJIEKYJIISIPHOU
(hopMyJIbl OPraHUYECKOro BEIIeCTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB U 110 Macce
(oO0beMy) IPOTYKTOB CrOpaHus;

— Pacy€Thl 10 YPABHEHUIO XUMUYECKOU
peaxkuuu

y4acTue B rpynnoBoi yueOHOi
NEATEITbHOCTH

Hroro no pazgeny

13

Paznen 4. AzoTconep:kaiiue opranHndecKue coeInHeHUst

4.1

AMWHBI.
AMUHOKHUCIIOTHI.
benkn

3

AMWHBI: METUJIAMUH — MPOCTEUIITNI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTpOeHUE, (PU3nYecKue u
XUMHUYECKHE CBOMCTBRA (peakuu

PackpeIBaTh CMBICIT N3y4aEeMbIX
MOHSTUH (BBISIBIISATh UX XapaKTEPHbIE
IIPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBS3b, HUCIIOJIb30BATh
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C KHCJIOTaMU U TOPEHUS ), HAXOKIECHUE
B IIPUPOJE. AMUHOKHUCIOTBI KaKk

aM(i)OTepHLIC OPraHUYCCKUC COCANHCHU .

duznyeckre U XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIULINHA).
buonornyeckoe 3HauUeHHE AMUHOKHUCIIOT.
CuHTE3 NenTUI0B.

benku kak npupoHbIe MOTUMEPHI.
[lepBuyHasi, BTOpUYHas U TPETUYHAS
CTPYKTypa O0enKoB. XUMUUYECKHUE
CBOMCTBA OEJIKOB: TUAPOIIN3,
JIeHaTypalns, KaueCTBEHHBIC pEaKIUU
Ha OeJKH.

JKCNepUMEeHTAIbHbIE METO/IbI
M3y4eHUs BelleCTB U UX NpPeBPalleHMii:
e JleMOHCTpaLuu:

— JIeHaTypaivsi 0€JIKOB MpU HArPEBaHUHU;
— IIBETHBIC pEAKIUU OEIIKOB

COOTBETCTBYIOIIUE MOHSATHUS
MIPY OITMCAHUU COCTaBa, CTPOCHUS U
MpeBpalleHU OPraHuYeCKUX
COCIMHEHH.

Hcronp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSl COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaI€HHOMN ) (OpPMYJT OpraHUYECKUX
BELIECTB.

OnpenenaTs MPUHAIICKHOCTH BEIICCTB
K OIPEJICIICHHOMY KJIACCy MO COCTaBy U
CTPOEHHI0, Ha3bIBATh UX

M0 CHCTEMAaTH4YeCKO HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHUI (METHJIAMUHA, TJIUIINHA,
OCIIKOB).

OnuceIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCIIKOB; MOSICHSATH
Ha IPUMEPAX 3HaUCHUE OEIKOB

JUIsl OpraHn3Ma yesioBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl T03HAHUS — HA0JII01aTh U
OIHCHIBATh IEMOHCTPAL[MOHHBIHI
HKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISATH CBOIO [TI03HABATEIbHYIO
NESITEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOI
JeSITETTbHOCTH

Hroro no pazgeny

3

Pa3neun. 5. BeicokoMouieKkyJisipHbIe COeINHEHUS

5.1

[ImacTmaccel.
Kayuyku. Bosokna

2

OCHOBHBIE MTOHSTUA XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MOJUMEPU3ALUHN, CPEIHSIA
MoJeKyIsipHas Mmacca. OCHOBHBIE
METOJIbl CHHTE3a BHICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MTOJMMEPU3ALUS U
MTOJINKOH/ICHCALIUSL.

[TnacTMaccel (MOIUATUIIEH,
MIOJIUITPONUIIEH, OJIUBUHUIIXJIOPHI,
nonaucTupodt). HatypaibHslii 1
CUHTETUUYECKHE KayuYyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN). BonokHa: HaTypasibHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,

BrnageTts n3yyaeMbIMU XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICI
M3y4aeMbIX MOHATUN U PUMEHSTH ATH
MOHATHS IPU ONKMCAHUU COCTaBa U
CTPOEHHUS BEICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEILECTB,

JJ1s1 OOBSCHEHUS OTJICTbHBIX (DAKTOB U
SIBJICHU .

Hcnonb30BaTh XMMUYECKYIO CHUMBOJIUKY
JUJISl COCTABJICHUS CTPYKTYPHBIX (hOpMYyJT
BEIIECTB U YPABHEHUM PEaKLUN
MOJMMEPU3AIUN U TIOJIMKOH/ICHCALIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauOoJIee pacpoCTpaHEHHBIX BUIOB
IJJACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCK03a), CHHTETHYECKHE (KApOH U
JIaBCaH).

JKCIePUMEHTAIbHbIE METOAbI
M3Y4YCHMS BeLeCTB U MX NPeBPaLeHMIi:
e J[emoHCTpaIUu:

— O3HaKOMJIEHHE ¢ o0pa3laMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayyyKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnonb3oBaTh CCTCCTBCHHO-HAY4YHbIC
MCTOIBI ITO3HAHUA — Ha6J'II-0I[aTI> u
OIINChIBATh I[eMOHCTpaHHOHHBIfI
OKCIICPUMCHT

Hroro no pazgeny

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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11 kiaace

No
m\It

HaumeHnoBanue
pa3aeaoB U TEM
y4eOHOro rmpeamMera

KomnuectBo
JacoB

[IporpammHoe conepkanue

OCHOBHBIE BUIBI JICATCIIBHOCTH
00yJaromuxcs

Pa3znen 1. Teoperuyeckue 0CHOBBI XUMHUM

11

Crpoenue aToMOB.
[Tepuoanueckuii
3aKOH U
[Tepunoanyeckas
CUCTEMA XUMUYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii ssiemeHT. Atom. Cocras
aTOMa, U30TONBI. DIIEKTPOHHAA
0001104Ka. DHEPreTUYECKHUE YPOBHH,
OJIypOBHH. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anmemenTsr. OcobeHHOCTH
pacrpeiesieHus JIEKTPOHOB

0 OpOUTAISIM B aTOMaxX MaJbIX U
OOJIBIIIUX TIEPUOJIOB. DIEKTPOHHAS
KOH(UTypaIus aTOMOB.
[Tepunoanyeckuii 3aK0H U
[Tepuoauueckas cucTeMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
NEPUOANYECKOI0 3aKOHA U
[Tepuoauyeckoii CUCTEMbI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
HU3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TPOCTHIX
U CJIOKHBIX BEIIECTB M0 TPYIIaM U
nepuojaM. 3HaueHUE NePUOTUIECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHATUM (BBISBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €r0
CUCTEMATU3UPYIOLIYIO,
OOBSCHUTETFHYIO M IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh JICKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aneMeHTOB 1-4 neprnoaoB, UCHOJB3YS
MOHSATHS S-, P-, 0-2/1eKTPOHHBIC
opOuTaNH, YHEPTETUICCKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COEAUHEHUN

10 MEPUOJIaM U TPYIIaM
ITepuoanueckoit CUCTEMBI

J1. 1. Menaeneena
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anemeHToB /.M. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAILHbIE METOAbI
U3y4YeHUSI BELIECTB U UX NpeBpalleHuii:
e J/lemMoHCTpauu:

Buner Tabmui «Ilepuogudeckas cuctema
XUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBay»

1.2

CrpoeHne BemecTsa.
Mmuoroo6pasue
BELIECCTB

CrpoeHue BelecTBa. XUMUYECKAS CBSI3b.
Bunpsl (koBasieHTHas HEMOJsIpHAS U
MOJIsIpHAsi, MIOHHAsA, METAJUTNYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas CBA3b.
BanenTHOCTS.
DIIEKTPOOTPULIATEILHOCTh. CTENIEHD
okucieHus. KaTuoHbl U aHUOHBL.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI.

3aKOH MOCTOSHCTBA COCTABA BEIIECTRA.
THUMbl KPUCTALTUYECKUX PEUIETOK U
CBOWVCTBA BEIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Uctunnsie pactBopbl. KonnyecTBeHHBIE
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIsl BEIIECTBA B PacTBOpPE).

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHATUH (BBIIETATH UX XapaKTEpPHBIE
MPU3HAKHN) U IPUMEHATD 3TU TOHITHS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, JJIs1 0O0ObSICHEHMS OT/IETbHBIX
(aKTOB U SBJICHHA.

Onpenensars BUABI XUMUYECKOHN CBSI3U
(KOBaJICHTHOM, UOHHOM,
METaJUIMYECKOU, BOJOPOIHOM)

B COEJIUHEHUSX; TUI KPUCTAIITMYECKOM
PELIETKA KOHKPETHOTO BELIECTBA.
Onpenensatb BAIGHTHOCTh U CTENIEHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COEIMHEHUSX Pa3IMYHOr0 COCTABA.
[IpoBOIUTH BBIUHUCIEHUS

C UCIIOJIb30BAHUEM ITOHATHSA «MACCOBAS
JI0JIS BEILIECTBA B PACTBOPEM.

BnaneTs n3ydyaeMbIMU XUMHYECKUMU
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Kiaccuduxkanys HeopraHu4ecKux
coenuHeHur. Homenknarypa
HEOPraHUYECKUX BEIIECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUsI BELIeCTB U UX NpeBpalleHuii:
e J/leMoHCTpauu:

— MOJICIIA KPUCTAJUTMYECKUX PEIIETOK.
e PacuérHble 3a7aum:

— pacyeThl C UCTOJIb30BAHUEM MOHATHUSA
«MaccoBas 10Jis1 PACTBOPEHHOTO
BCIIICCTBAY

13

XUMUYECKHUE
peakuu

Xumnueckas peakuus. Knaccudukanus
XMMHUYECKUX PEAKLUN B HEOPTaHUYECKON
Y OpPraHUYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAaHEHMS U IIPEBPALEHUS JHEPTUU
IPU XUMUYECKUX PEaKLUsX.

CkopocTh peaknunu, €€ 3aBUCUMOCTD

OT pa3Nu4HbIX pakTopoB. OOpaTuMbIe
peakuru. XUMHUYECKOE PaBHOBECHE.
@DaKTOPHI, BIUSIOLIME HA COCTOSIHUE
XUMHAYECKOTO PAaBHOBECHSI.

[Tpunuun Jle Hlarense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CutbHBIE U clTa0ble 37eKTpoauThl. Cpema
BOJHBIX PACTBOPOB BEUIECTB: KUCJIAs,
HEWUTpaJIbHAsl, eI04Hast. BonopoaHbiin

MOHSTUSIMH.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN PeaKkiiiu OT pa3IuIHbIX
(hakTopoB.

Onpenensate XapakTep CMEUICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEILIHETO
BozaeiicTBus (mpunuun Jle [latensbe).
CocTaBsiTh ypaBHEHUS pEeaKIIUi
Pa3JIMYHBIX TUIIOB; MOJHBIC U
COKpalIEHHBIE YPABHEHUS pEaKIUN
MOHHOT0 OOMEHA, YYUThIBAsl yCIOBHUSI,
MIPU KOTOPBIX ATH PEAKITUU UAYT

J10 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/1bl IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpPUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIINIl
MOHHOTO OOMEHA, BIMSHUIO Pa3IMYHBIX
(hakTOpOB Ha CKOPOCTh PEAKIIMA.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyIOBaHUEM.

[IpeacTaBisTh pe3yabTaThl

54



noka3zatenb (PH) pactBopa. Peakiiun
HOHHOTO 0OMEHa B OPraHMYECKOM U
HEOPraHUYECKOW XUMHH.
OKHUCITUTEIBHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TousTre 00 371€KTPOIH3E
pacIuUIaBOB U PACTBOPOB COJICH.
[Iprmenenune aneKTpoaun3a.
JKCIePUMEHTAIbHbIE METO/IbI

H3yYeHHUs BeLIeCTB M UX NpeBPalleHuii:

e J[eMoHCTpauu:

— pas3noKeHue IepoKcuaa BOI0poIa
B [IPUCYTCTBHUM KaTaJln3aTopa.

e JlaGopaTopHBIE OTBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO
oOMeHa;

— OIPEIEIICHUE CPEbI PACTBOPOB
BEILIECTB C IIOMOILBI0 YHUBEPCATIBHOIO
WHIUKATOPA.

e [IpakTuueckue pabOThI:

Ne 1. Bniusiaue pa3nuasbix GakTopoB
Ha CKOPOCTh XUMHYECKOUN pPEaKIIUU.
e PacuérHble 3anauun:

— pacycCThl 10 YPABHCHUAM XUMHUYCCKUX

peakiuii, B TOM YUCJIC
TEPMOXUMUYECKNE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIlMCHU YPABHEHUN COOTBETCTBYIOIINX
pPEaKLUi U JAeaTh BBIBOABI HA UX
OCHOBE.

IIpoBOANUTE BBEIYUCIIEHUS

10 YPABHECHUSAM XUMHUYECKUX PEAKIINM,
B TOM YHCJIE TEPMOXUMUYECKUE
pacu€Thl

Hroro no pazgeny

13
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Pa3znen 2. Heopranudeckasi XumMus

2.1

MeTtauibl

6

Metanmsl. IlomoxeHne MeTaJioB

B [leproanueckon cucteMe XuMUYECKUX
a1eMeHTOB. OCOOCHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB
MeTaiioB. O0mue pu3ndecKue CBONCTBa
MeTaIUIOB. [IpuMeHeHne MeTamioB

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpspKeHU MeTaiioB. OO01ue criocoObl
nojaydeHusa metanoB. Kopposus
MeTaiu10B. CIocoObBI 31U TEI

OT KOPPO3HH.

OO6m1as xapakTepUCTUKA METaJJIOB
rmaBHbIX noarpynmn (IA-rpymmna,
[TA-rpynmna) [lepuoanueckoii cucTemMbl
XUMHYCCKHUX PJIEMEHTOB. AJIFOMUHUIA.
AM@oTepHbIe CBOICTBA OKCHIA U
TUJPOKCHUIA ATFOMUHUS.

OO6m1as xapaKTepUCTUKa METAJIJIOB
no0ouHbIx noarpyni (b-rpymnm)
ITeproanyeckoit CHCTEMBI XUMHUYECKHX
3JIEMEHTOB: M€Jlb, LIMHK, XPOM, KEJI€30.
Baxneiiime coefUHEHUS METaJIJIOB
(OKCHIBI, TUIPOKCHUIBI, COJIH).
JKCIepUMEHTAJIbHbIE METOAbI
HU3y4YeHHUs BelleCTB M UX NMpeBPallleHuii:

PackppIBaTh CMBICIT NU3y4aE€MbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU TTOHITUS
IIPY ONMCAHUH COCTaBA U CTPOCHUSA
BEILECTB, JJI51 00bSICHEHHS OT/IETTbHBIX
(haKTOB U SBJICHH.

OOBICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB JIEMEHTOB —
METAJJIOB U UX COEAUHEHUH C YUETOM
CTPOEHHUSI UX aTOMOB U MOJIOKECHUS

B llepuoanueckou cucreme
XUMHYECKUX 3JIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (ONMCHIBATh) OOIIHE
XUMHYECKUE CBOWCTBA METAIJIOB, UX
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIUX XUMHUUECKHUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3NUYHBIX 00JIACTIX, a TAKKE
MCMOJIb30BaHUE UX JJIS1 CO3JaHUS
COBPEMEHHBIX MATEPUATIOB U
TEXHOJIOTHH.

OnuchIBaTh CMOCOOBI AU THI METAJIIOB
OT KOPPO3HH.

PackppIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e J/leMoHCTpauu:

— KoJuUTeKIus «MeTasuibl U CILIaBbI».

e JlaGopaTopHBIE ONBITHI:

— B3aUMOJIEHCTBHUE THIPOKCHUIA
ATIOMUHUS C PACTBOPAMHU KUCJIOT U
IICJI0YCH;

— KaueCTBEHHBIC PEaKI[MU HA KATUOHBI
METAJIJIOB.

e [IpakTuyeckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3a7a4 1o TeMe «MeTaiby.

e PacuérHblie 3agauu:

— pacueTbl Macchl (00beMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEIIECTB JIaHO B BUJIE pacTBOpa
C OMPEAECICHHON MaCcCOBOM JIOJICH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKLIUI
ITIOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIHI.
IIpoBOoauTH peakiumy,
IIOATBEPIKAAIOIINE XapaKTEPHbIE
CBOMCTBA N3Y4acMBbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisiTh pe3yabTaThl
XUMHUYECKOTO IKCTIIEpUMEHTA B popme
3alKMCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakluii U JenaTh BbIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU OCY10i 1 1a00paToOpHbIM
000pyIOBaHUEM.

[IpoBOIUTH BBIUKCICHHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIUM.
CaMOCTOATENBHO MIJIAHUPOBATH U
OCYLIECTBJISATH CBOIO [IO3HABATEIIbHYIO
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JEATENBHOCTD; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JESATEIBHOCTH

2.2

Hemeramisr

Hemeramnsl. I1onoxeHne HeMeTaioB

B [leproanueckon cucreme XUMUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusnyeckue CBONMCTBA HEMETAIJIOB.
AJI0TpOIIHS HEMETAUIOB (Ha IpUMeEpe
KHCJIOpPO/Ia, cephl, hochopa U yriaepoa).
XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaeposa u KpeMHUSA).
OKcuapl HEMETAIJIOB.
Kucnopoaconep:xaiime KucioThl.
Bonoponnbie coenuHeHust

HEMETAJJIOB.

JKCIepUMEHTAILHbIE METOIbI
U3Yy4YeHHUs BellecTB

U UX NMPeBPaLLeHUH:

e JlemoHCTpauu:

— 00pa3iibl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOM Pa3IMYHON KOHIECHTPALUH.

¢ JlabopaTOpHBIE OTIBITHI:

— KaueCTBECHHbBIE PEAKIIMU HA aHUOHBI U
KaTHOH aMMOHUS.

PackppiBaTh CMBICIT NU3y4aE€MbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TTOHITUS
MIPY OMKMCAHWUH COCTaBA U CTPOCHUSA
BEIECTB, JIJIs1 00ObSICHEHHS OT/IETTbHBIX
(haKTOB U SBJICHH.

OOBICHATH O0LIME 3aKOHOMEPHOCTU

B UBMEHEHUH CBOMCTB HEMETAJIIIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHHUS

B llepnoanueckou cucreme
XUMUYECKUX DJIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOMCTBA HEMETAJJIOB, UX
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIINX XUMHUECKUX
pEAKLIUH.

XapakTepu3oBaTh BIHSHUE HEMETAJIOB
Y WX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTTUCHIBATh MPUMEHEHHUE

B PA3JIMYHBIX 00JIACTSIX MPAKTHIECKOM
JEATEIIbBHOCTH YEJIOBEKA.
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e [IpakTuueckue pabOTHI:

Ne 3. Pemienue skcriepuMeHTaTbHBIX
3anad no teme «HemeTamis.

e Pacuérnble 3amaun:

— pacyeTbl MacChl BEIECTBA

WK 00BbEMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WM
00BEMY OJTHOTO U3 YUaCTBYIOLIUX

B PEaKILMU BEILIECTB; paCYEThl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIUH, ECIIH OJHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUYECKHUX U
OpraHUYEeCKUX
BEIICCTB

Heoprannyeckue u oprannyeckue
KUCo0Thl. Heopranmueckue u
OpraHUYeCKHe OCHOBaHUS. AMBOTEpPHBIC
HEOPraHUYECKHUE U OPTAHUYECKHUE
coenuHeHus. 'eneTnueckas CBsI3b
HEOPTraHUYECKUX U OPTaHUIECKUX
BEIICCTB

[TonTBepk1aTh CyIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXTY
HEOpPraHUYECKUMU BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMUYECKUX
pEaAKLIUH.

PackpeIBaTh CYIIIHOCTH OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEaKIui
MOCPEJICTBOM COCTaBJICHUS
AIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[TpoBoauTh peaxium,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEILECTB,
pacro3HaBaTh OMBITHBIM ITyTEM
aHMOHBI, MPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TO3HAHUS — IPOBEJCHUE,
Ha0JII0/IEHUE U ONTMCAaHUE XUMUYECKOTO
DKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

[IpencraBasTh pe3ynbTaThl
XUMHUYECKOTO KCIIEpUMEHTa B (hopMe
3aIyCy ypaBHEHUN COOTBETCTBYIOIINX
peaxiuii ¥ fenaTh BEIBOABI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHYECKOH TOCYA0M 1 T1a00paTOpHBIM
000pYyI0BaHUEM.

[IpoBOINUTH BEIYUCTICHUS

10 YPaBHEHUSM XUMHUECKUX PEAKITUH.
CaMoCTOsITENBHO MJIAHUPOBATH U
OCYIIECTBISITH CBOIO TIO3HABATEIHHYIO
JeSATEIbHOCTD; MPUHUMATh AKTUBHOE
y4acTHe B IPYyNIOBON y4eOHOM
JIESITEIIbHOCTH

Hroro no pazgeny 17
Pa3nen 3. Xumus u :KU3Hb
3.1. | XuMus u *Ku3Hb 4 Ponw xumuu B o6ecriedeHun PackppiBaTh posib XUMHUU B PELIEHUU

AKOJIOTMYECKOM, SHEPreTUUECKON U
MUIIEBOM 0€30MaCHOCTH, PA3BUTHH
MeauuuHbl. [ToHATHE O HAYyYHBIX
METOJIaX MO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIUTAX TPOMBIIUIEHHOTO MOJy4YeHUs
BAKHEUIINX BEIIECTB (Ha MpUMepax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U
310pOBbE UETIOBEKA; MTPaBUIIa
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX

YHEPreTHUECKUX, CHIPbEBBIX U
HKOJIOTHYECKUX TPOOIIEM YeI0OBEUECTBA
OIKCHIBATh OCHOBHBIC HAIPaBJICHUS
pa3BUTHS XUMUYECKON HAYKU U
TEXHOJIOTUH.

[IpumensTh npaBuia 0€30MacHOro
oOpalleHusI ¢ BEIIeCTBAMH,
HCTIOJIb3YEMBIMHU B TTOBCETHEBHOMN
YKU3HU, IPaBUJIa TIOBEJCHUS B LIETSAX
cOepekeHus 3J0POBbS U OKpYKaroLen
NPUPOJIHON cpesibl; TOHUMATh Bpe.
(omacHOCTb) BO3ACMCTBUSI HA KUBBIC
OpPIraHMU3MBbI ONIPE/IECIICHHBIX BEIIECTB
cMbica nokazarens [IJIK, moscHsaTh

5
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IpernapaToB; paBuiia 0€30MacHOTr0
WCITOJIb30BaHUS MTPENapaToB ObITOBOM
XMMHHU B [TIOBCETHEBHOM KU3HU. bpITOBas
XUMHUYECKasi FPaMOTHOCTh

Ha MpUMepax crocoObl YMEHBIICHUS 1
MPEIOTBPAICHUS UX BPEIHOTO
BO3/1CHCTBUA.

AHaIM3UpPOBaTh U KPUTUIECKHU
OIIeHUBATh UH(OPMAIIHIO, CBI3aHHYIO
C XMMHUYECKUMU MPOIECCaMU U UX
BIIMSIHUEM HA COCTOSIHUE OKPYKAIOIIEH
Cpepbl.

Hcnonb30BaTh NOJIyYEHHBIE 3HAHUS U
npeacTaBieHus o cepax
NEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JIJII OPUEHTAIIMH B BEIOOpE
cBoel Oyayien mpodeccuoHaTbHON
NEeSATETLHOCTH.

[IpunuMath ydyactue B 00CYKJIECHUU
po0JIeM XUMUYECKON M DKOJIOTHUECKOM
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UITUIO IO MPobIIeMe U
npejiarath BO3MOXHBIE ITyTH €€
peuieHus

Hroro no pasgeny 4
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
O0TBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiectBo «M31aTebcTBO
«IIpocBemieHue»

* Xumus, 11 knacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. I'abpuensa O.C. Xumus. 10 kimacc: Pabouas terpans k yueOnuky ["abpuensaa
O.C. - M.: ipoda.

2. T'abpuensn O.C., Metonnueckoe nocodue st yuutens. Xumus 10-11 knace. -
M.: dpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

OcHOBBI XUMHUHU: 00pa30BATENIbHBIN CalT AJIs MIKOJBHUKOB U CTY/IE€HTOB
http://www.hemi.nsu.ru

WebElements: onnaiiH-cripaBOYHUK XUMHYECKHUX JIEMEHTOB
http://webelements.narod.ru

BupTtyanbnas xumudeckas 1mkosa http://maratakm.narod.ru

3aHumartenabHas XUMHus: Bee 0 MeTtamuiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Komnekus «EcTecTBEHHOHAYYHBIE SKCIIEPUMEHTBDY: XUMUS
http://experiment.edu.ru

Oprannueckasi XUMHUsI: JIEKTPOHHBIN YYEOHUK JJIs1 CPEAHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru

XuMHs 17151 BCEX: WILTIOCTPUPOBAHHBIE MATEpUAIbI 110 OOLIEH, OPraHUYECKOU 1
Heoprannueckoi xumun http://school-sector.relarn.ru/nsm/

Xumust U1 IIKOJIBHUKOB: caiiT JImutpust bosiortosa http://chemistry.r2.ru
[IxonpHas xumust http://schoolchemistry.by.ru






