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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit ®deneparnuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CpPEJHEro o0ImIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DefepalibHOM  TrOCYyAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydebHOoro mpeaMera «XuMHsS» B 00pa3oBaTEeNbHBIX Opranu3anusx Poccuiickoii
@denepanuy, peamu3yOIIUX OCHOBHBIE 0O0pa3oBaTElbHbIE IPOrPAMMBI, U
OCHOBHBIX TIoNokeHuil «Crtparernn pa3BuTusi BocnuTaHuss B Poccuiickoin
Oenepanuu Ha nepuon a0 2025 rona» (Pacnopspokenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0B K pa3paboTKe MporpamMmbl MO XHUMHUHU, K ONPEIEIICHUIO
oO1elt crpareruu o0y4eHusi, BOCIIUTAHUS U Pa3BUTUs 00yYarOUIUXcsl CpeCTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnenryanbapie nonoxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs M TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpPraHu3aliK, SBJSIETCS HEOTHEMJIEMON YacThi0 MX
oOpazoBaHHOCTH. OHO CIY>)KMT 3aBEPIIAIOIIMM 3TAallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OTH IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3M0POBBI0O M TpUPOAHON cpene. Peammsyercs xumudeckoe o0oOpa3oBaHHE
00yJaromMXcsl Ha YPOBHE CPEIHET0o OO0IIero oOpa3oBaHUs CPEICTBAMH Y4eOHOTO
npeamMera «XHUMHS», COJEPKAHUE M TIOCTPOECHHE KOTOPOrO OIPEIEIEHbl B
nporpaMMe MO XUMHUU C Y4€TOM cChnenudUuKd HAayKu XUMHUU, €€ 3HAYCHUS B
MO3HAHUM TIPUPOABI U B MaTEpUaJIbHOW XU3HU OOIIECTBa, a TaKXKe C YYETOM
o0mMx 1enedl M MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odiero oopazoBanusi B Poccuiickoit denepannm.

XuUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio pojib B
COBPEMEHHOM LMBWIM3AIMU, B CO3/IaHUU HOBOW 0a3zbl MaTepHUAbHOM KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIEHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaloIlleM MHUpPE KaK O €INHCTBE
IpPUPOABI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIETO MHPA, OCO3HAHUSA B3aMMOCBS3H MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOYKHBIMH 00JaCTsIMU TPUMEHEHUS.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajna
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
Tpyda M KU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XHMMHSA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pPEUICHUE
NI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEUYECTBA — ChIPbEBOI,
IHEPreTUUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBerctBUM € OOmMMM LENSMH W NPUHIMUIAMH CPEIHEro OOIIEero
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10-11 kmacesl, 0a30BbIN YpOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIUMYI0 UM s BBIPaOOTKHM  MHPOBO33PEHUYECKHX
OPMEHTUPOB, YCIEIIHOIO BKJIKYEHUA B JKU3Hb COLMYMa, IIPOJOJKCHUS
o0Opa30BaHMsl B pa3IMUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBisomUMU  IpeaMeTa  «XUMUS»  ABISAIOTCA  0a30BblE  KypChl —
«Opranuueckass xumus» U «OOmas v HEOpraHuyecKkass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJEP>KaHHsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHWI MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHUEM 3HAHUW W3 OOIIeH XUMHUM) U
opranndeckon xumuu. GopMUpPOBaHHE NAHHOM CUCTEMBI 3HAHUN IPU U3yYEHUHU
npeaMera o0ecreyrMBaeT BO3MOXKHOCTh pPACCMOTPEHHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XUMHUs» c(opMHupoBaHa B IporpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOI'O IOJXOJa K M3y4eHHI0O ydeOHOro marepuajia u 0OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeTEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHMMHMHM BEIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUsSI OPraHUYECKUX
COCAMHEHNUM, a TAaKKE€ Ha YPOBHE CTEPEOXMMHUYECKHUX M IJIEKTPOHHBIX
IOpEeICTaBICHUH O cTpoeHuu BenlecTB. CBeaeHMs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOAOPOJOB JO CI0XKHBIX OMOJIOTUYECKU
aKTHBHBIX COEAMHEHHH. B Kypce OpraHm4eckor XUMHUH DOJIy4YarOT DPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs MEpBOHAYAIILHBIC
IPEICTaBICHNUS O XUMUYECKOMN CBSI3U, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[Ton HOBBIM yriaom 3peHuss B ImpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETHUUECKHI MaTepuadl U (AaKTOJIOTMUECKHE CBEICHHS O BEIIECTBaX W
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMUSD» 00yYarouuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3ULHUH,



[Iy0XKe TMOHATh HCTOPUYECKOE M3MEHEHHE (YHKUMH 3TOro 3aKkoHa — OT
00001Iar01IIeH 10 0OBSICHSIOIICH U TPOTHO3HPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWILMX BEUIECTBAX, UX COCTaBE, CTPOCHMHH,
CBOMCTBAax W MPUMEHEHHH, a TAK)KE€ O XUMHMUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkiaccos
JIIEMEHTAMHU COJEP)KaHUS, WMEIOIIMMH KYyJbTYPOJOTMYECKH W NPUKIAAHOU
XapakTrep. OTH 3HaHHSA CHOCOOCTBYIOT IIOHMMAaHHIO B3aHMOCBS3U XUMHUHU C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ poJib B MO3HABATENBHOM M MPAKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUHU M MPAKTUYECKHUX MPUIIOKEHUH XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPHUEHTHUPOBATHCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUI0 U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUM, PEIIEHUS WHTEIUIEKTYyaIbHBIX U
HKCIIEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3a/1a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHSL ~ M3YYEHHMS OPUEHTUPOBAHO  Ha
dopMupoBaHrue y 00yYaromMXCsi MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHUS
bunocockux uaeH, Takux Kak: MaTepuaibHOE €IMHCTBO HEOPraHHUYECKOro U
OpraHUYeCcKOro MHUpa, OOYCJIOBJIIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, I[103HABAEMOCTb MPHUPOJHBIX SBICHUM MyTEM SKCIEPUMEHTA U
pelIeHHs] MPOTUBOPEYMI MEXAy HOBbIMH (PaKTaMd U  TEOPETUUYECKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU 3KOJOTUYECKUX MpodiieM, a
TaKKe Mpo0JeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3[JaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B mmaHe pemenus 3agad  BOCHHUTAHMS, pa3BUTUS H  COLMAIM3aLUU
o0y4aroluxcsi MPUHATBIE NPOrpaMMON MO XUMHUHM TOJIXOJbl K OINPEICIICHUIO
COJlep)KaHusT M TOCTPOCHUSA TpeaMeTa IperycMaTpuBaloT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4EOHBIX JCHCTBUM, UMeEOMUX 0a30Boe 3HAYCHHE s
pa3IMYHBIX BHUAOB JESATENBHOCTU: pEIIEHUs MpoOsieM, TMOHUCKa, aHaldu3a M
00paboTKu nH(pOpMaLU, HEOOXOAUMBIX ISl HIPHUOOPETEHHSI ONbITA PAKTUYECKON
U HCCIEOBATENIbCKON NEATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke mnpenojgaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOI'O OOLIETro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, IIPU OINPECICHUN
COZIEpKATEIbHOW XapaKTEPUCTHKU I€JIed H3Yy4YeHUs NpeIMETa HallpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JeSATENbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LEJICH H3y4eHUs
IIPEIMETA SABJISIETCS BIIOJIHE OIPABJAAHHBIM.



CorynacHO AaHHOM TOYKE 3pEHUs TJIABHBIMHU LEIAMH H3Y4YEHMS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SBIIAIOTCS:

o (opmupoBaHWE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK  BaKHEHUIIICH
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KIIOYeBbIe MOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHHUE W IMOHHMAaHUE CYIIHOCTH AOCTYIIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAaX MMO3HAHUS
BEUIECTB M XUMHUYECKUX peaKIHi, HEOoOXOAMMBIX [UIsi MpUoOpeTeHus
YMEHUM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUU,
UMEIOLIUX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEAHEBHON KU3HU;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHMEM XMMHUYECKOTO 3KCIEpUMEHTa, COOJIIOJIEHUEM  MPaBUI
6e30macHOro oOpalleHust ¢ BelecTBaMu.

Hapsimy ¢ atuMm, copepkarenbHasi XapaKTEepUCTHKA LEJEeH U 3a1a4 U3yUYEHUs
IpeaMeTa B IporpaMMe 1o XMMHUM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero obuiero oopasobanus. CeronHs B
OpernojaBaHUM  XUMUM B OOJblIeld  cTeneHu OTAaércs  MpeArnoYTeHHE
PAKTUYECKONM KOMIIOHEHTE COJAep>KaHusg OOy4deHHUs, OPUEHTUPOBAHHOW Ha
NOJITOTOBKY BBIMYCKHUKA 00II€00pa3oBaTEIbHOM OpraHu3alyy, BIAJCIOLIEr0 HE
HAa0OpOM 3HaHUM, a (PYHKUMOHAIBHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSIMU aKTUBHOTO TOJIyYEHUs 3HAHUW U NMPUMEHEHUS UX B PEaJbHOM >KU3HU
JUISL PEILIEHUS TPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM nOpu W3ydYeHHHM IpeaMera «XUMUS» JOMHUHHUPYIOIIEE
3HaYeHUEe MPUOOPETAIOT TaKUE LU U 33J]a4H, KaK:

amanTtanus 0O0yJaromMxcsl K yCIOBUSIM TUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  MHTEIUICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSAX, CBA3AHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dopMHupoBaHME y O0OyYarolMXCSl  KJIKOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHWE JJIS Pa3JIMYHBIX BHJIOB
NEeSTEeNBLHOCTH: pElIeHHs MpolieM, MoucKa, aHaiau3a U 00paboTKu MHGOpMALIHH,
HEOOXOIUMBIX JUIsl MPUOOPETEHUs! OIbITa AEATENbHOCTH, KOTOpas 3aHUMAET
BA)KHOE MECTO B TO3HAHMM XUMHUH, a TaKXKE JUII OLEHKU C IO3ULUU
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MPOLIECCOB HA OPTaHU3M Y€JI0OBEKa U IPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEHN 00yJarOIINXCS: CIOCOOHOCTH CaMOCTOSATEILHO TPHUOOPETATh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHUH C )KM3HEHHBIMU MTOTPEOHOCTSIMH, UCITOIH30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU IS TIOMCKA W aHalu3a y4eOHOU u
HAYYHO-TTOMYJISAPHON HH(POPMAIIMK XUMHUYECKOT'O COJICPIKAHNUS;

(GbopMUpPOBaHKE U Pa3BUTHE Y 00YUAIONINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIIJICHUS, HAOJIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXO/JMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHMHM W TPOBEICHUH XHUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIMTAaHWE Y OOYyYarommxcs YOSKIEHHOCTH B TI'yMaHHCTHYCCKOU
HAIIPaBJICHHOCTH XMMHH, €€ BaXKHOM POJM B PEIHICHUH IIOOANBHBIX IMPOOJIEeM
PalMOHAIIBHOTO MPHUPOJIONOJIB30BaHUS, TTOTOJHEHUS SHEPIEeTHUCCKUX PECYpPCOB H
COXpaHEHUsI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OCPEKHOTO
OTHOIIICHUS K TPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe HPHUOOPETCHHS OIbITa
UCIIOJIb30BaHUS TTOJIYYCHHBIX 3HAHUH IS NPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIIMIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMU.

B yueOHOM miaHe cpeaHero oOmEero oOpa3oBaHUS MPEAMET «XHUMHS
0a30BOr0 YpOBHS BXOJAMT B COCTaB MPeAMETHOM 00sacTh «EcTecTBeHHO-HAyYHbBIE
PEIMETBD».

OO11ee YrCIIo YacoB, OTBEAEHHBIX I U3YUYCHHSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oorero odpazoBanus, cocrapisieT 136 gacos: B 10 kiracce — 68 gacoB (2
yaca B HeJiento), B 11 kimacce — 68 yacoB (2 yac B HECIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHHU

[Ipenmer opraHn4YecKOd XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€Opusi CTPOEHUS OPraHUYECKHX
coenunennit A. M. BytnepoBa, €€ ocHOBHbIE NoJI0KeHUs. CTPYKTYpHbIE (POPMYIIbI
OpraHMYecKuMx BenlecTB. lomoisiorusi, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COECIMHEHUAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienue o kiaccupukaluy OpraHndyeckux BemiecTB. Homenknarypa
OpraHUYeCKUX COCIMHEHMH (CUCTeMaThyeckas) ¥ TpPUBHAIbHBIE Ha3BaHUs
BAKHEHUIIINX MPEICTABUTEIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs] BEIIECTB M HX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYeCKUX BEUIeCTB, HAONIOJACHHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB M0 NPEBPALIEHUIO OPTaHUYECKUX BEUIECTB
IIpU HarpeBaHuu (IJ1aBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHUU psAa. MeTaH W 3TaH —
IpOCTEHIINE MPEJCTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBa
(peakuu 3aMelleHus] U TOpPEHUs), HAxXOXKJIEHUWE B MPUPOJE, MOJYyYEHHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI Psii. DTUJIEH U MPONUIEH —
OpocTeilline NPEeACTaBUTENN aJKEHOB: (PU3MYECKHME W XHMUYECKHE CBOMCTBA
(peakiuy  THAPUPOBAHMS, TAJOTCHUPOBAHHUA, TUAPATALMH, OKHUCICHUS W
NOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u MerunOyranueH-1,3: cTpoeHue, BakHeWIIWe
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHMHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIETHIICH
— MPOCTEHIIMIA NpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3MYECKUEe WU
XUMUYECKHE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMAPATALHH,
rOpEHUs), NOJYyYEHUE U IPUMEHEHUE.

Apensl. bensoin: coctaB, crpoeHue, QU3MYECKHE U XMMHUYECKUE CBOICTBA
(peakiuu raJoreHMpOBaHMUSI U HUTPOBAHUS), MOIyYEHUE U MpUMEHEeHHe. Tonyon:
cocmae, cmpoeHue, ¢uzuveckue U  Xumuueckue  ceoucmea  (peakyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NOayYyeHue u npumerenue. TOKCUYHOCTH



apeHoOB. ['eHeTHMdeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKALIUMA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble UCTOYHMKU YIraeBOHOpoAOB. I[IpupoaHbIii ra3 W IOIyTHBIC
HedTauble ra3pl. Hedte m e€ mpoucxoxaenue. Crocodbl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaUTUYeCKuil), mnuponu3. IlpoaykTs
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHMS BEIIECTB M HX IPEBpALICHUI:
O3HAaKOMJIEHME ¢ o0pa3uaMy IUJIaCTMAcC, KayyyKOB W PE3HMHbI, KOJUIEKUUU
«Hedbtb» u  «Yromp», MOIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYEHHE 3TUJICHA

Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnrle 3amaun.

Bblunciienns 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NMPOAYKTA PEAKLNH IO M3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIH MPOJYKTOB PEAKIUN).

Kuciopoaconep:kamue opranu4eckKue CoeAMHEHUA

[IpenenpHple OOHOATOMHBIE COUPTBHL. METAaHON W JTAHOJ: CTPOCHHE,
bu3znueckue M XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJOPOJaMH, TOpEHHUE), NpUMEHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBL. JTWICHIJMKOIb M  IJIMLEPUH:  CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTa/llaMH, KaueCTBEHHas peakuuss Ha MHOIOaTOMHbIE crUpThl). JleiicTBue Ha
OpraHusM yenoseka. [I[pumenenne rimuepuHa u TUIICHIJIMKOIIS.

®deHon: CTpOCHHWE MOJEKYJbl, (PU3WYECKHUe ¢ XHUMHYECKHE CBOICTBA.
Tokcuunocts (penona. [Ipumenenue penona.

Anbaerugpl U kemowuwvl. Dopmanplaerujl, alUeTaIbIETUJ CTPOCHHUE,
¢usnyeckue W XUMHUYECKHE CBOMCTBA (peaklUWW OKHUCICHHUS W BOCCTAaHOBJICHUS,
KaueCTBEHHbBIE PEAKLINN ), [IOJYYECHUE U IPUMEHEHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuduKanum), nojJyuyeHue U NpUMEHEHHUE.
CreapuHoBasi M OJICMHOBAas KHUCIOTHI KaK IPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLEE IEHCTBHUE.

CrnoxHble >(QUpbl Kak IPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. I'miaponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.



VYraeBoasl: cocTtaB, kilaccupukanus — yrieBojaoB  (MOHO-, JAM- U
nosrcaxapubl). [Jroko3a — mpocTelnii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XMMHUYECKHE CBOMCTBAa (B3aUMOJCUCTBUE C
ruapokcuiom Menu(ll), okucnenne ammuadyHbIM pactBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TJIFOKO3bl), HAXOXKICHUE B MPHUPOJE, MPUMEHEHHUE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemiono3a Kak npupogHsie noauMepbl. CTpoeHHEe Kpaxmana U
HeuoNio3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaya (TUIPOJIU3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB U HMX NPEBpaICHUN:
pOBe/ICHNE, HAOJIOJCHHE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMUHU OJHOATOMHBIX CHUPTOB (OKHCIECHHE 3TaHOJIA
okcugoMm Menu(Il)), MHOroaTrOMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m rugpoxcugom wMenu(Il), B3ammopeiicTBue Kpaxmana C HOAOM),
MPOBEICHUE MPAKTUUECKOU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

BblunciieHus 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BENIECTBA WJIM MPOJYKTa PEAKIMHU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOIO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIUH).

A30TcoziepKale OpraHnuecKue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak amOTepHble oprannueckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpumepe miuimHa). buonoruyeckoe
3HAYEHHE aMUHOKHUCIIOT. [lenTupl.

benku kak NpUpoOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPHYHAA M TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMHU Ha OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB U MX IMPEBpaIlCHUI:
HaOII0JICHNE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalus OEJIKOB Mpu
HArpeBaHUM, IIBETHBIC PEAKIINHA OCITKOB.

BbicokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHbBIE MOHATHUS XUMUU BBICOKOMOJICKYJISIPHBIX COCAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUM, CPEAHAS MOJIECKYJIsIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJAPHBIX COCAUHECHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HHUs BELIECTB W MX IPEBPALLCHUIA:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIacTMace,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanmmszannst MeXNpeIMETHBIX CBA3EH IPU N3YYEHUH OPTAHUYECKON XMMHUU B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W INOHSATUH, SBIAIOIIMUXCSA CUCTEMHBIMU JUISl OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011Ke eCTeCTBEHHO-HAYYHBIE MTOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJN3, CHUHTE3, Kiaccu(UKaIus, MepUOJUIHOCTh, HAOIIOACHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTMPOBAHME.

®dusnka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEeKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELLECTBA, (PU3NYECKUE BEIUUMHBI U €AMHULBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemlecTBa (O€NKH, YTJIEBOJIBI, JKUPHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKONAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHonorus: mNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IUTaHUS,
MOIOLIUE CPEJCTBA, JIEKAPCTBEHHbBIE U KOCMETHUYECKHE MpEeNapaThl, MaTepUabl U3
UCKYCCTBEHHbBIX U CHHTETHYECKHX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XUMHUYECKUI 3eMeHT. AToMm. Snpo artoma, H30TONBl. DJIEKTPOHHAs
0001104Ka. DHEPreTUYECKUE YPOBHH, MTOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JIEKTPOHOB MO OpOUTaIsIM B aromax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH U Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOANYECKOrO 3aKkoHA U Ileproanyeckoil CHCTEMBI
xuMmudeckux sneMeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pazyeMbIX HMMH TMPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmnaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTBa. XUMHYECKas CBs3b. BHABI XWMHYECKON CBSI3H
(KOBaJICHTHAsl HENOJsIpHAas W MOJSpHAas, MOHHAs, MeTauinyeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOM CBSI3W (OOMEHHBII M JOHOPHO-
akuenTopHeiil). BogopoaHass cBsi3b. BajeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okucieHus. MIoHbI: KATHOHBI M AHUOHBI.



BemecTtBa  MOJIEKYJSIDHOTO M HEMOJEKYJSPHOIO  CTPOCHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTD
CBOICTBA BEILECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[lonaTe O aucnepcHbIX cucrtemax. VICTUHHBIE M KOJUUIOMJHBIE PAaCTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCcKas CBA3b HEOPraHUYECKUX BELIECTB,
MPUHAJIEKAIIUX K Pa3JIMYHbBIM KJIaccaMm.

Xumuueckas  peakuud. Kinaccupukanumss XMMHYECKHMX  peakuuid B
HEOPraHWUYE€CKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U NIPEBPAILLECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inuHbIX QakTopoB. OOpaTuMbIE
peakuuu. XuUMHUECKO€ paBHOBecHe. DakTOpbl, BIMSIOIINE HAa COCTOSHHUE
xuMmu4yeckoro pasHosecus. Ilpunnun Jle Ilarense.

DnekTponutnyeckas qucconuanusi. CuibHbie U ciadbie 35ieKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUY.

OKCIEpUMEHTAIbHBIE METOJBl M3y4YEHHUS BELIECTB W MX IPEBPAILCHUI:
nemoHcTpauus Tabnun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [, .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAIMYECKHX DPEIIETOK, HAOMIOACHHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U Ja00PaTOPHBIX OIMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIbHOTO HHJMKATOpa, pEaKIUd HMOHHOro OOMEHa),
IPOBEJCHUE MPAKTHUECKON paboThl «BriusiHue pa3auuHbIX (PaKTOpoB HA CKOPOCTH
XUMHUYECKOU PEAKIUI.

Pacuérnble 3anaun.

Pacuérel 1O ypaBHEHUSIM XMMHYECKHMX pEaKUHi, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuuyeckass xumust

Hemeraiel.  Ilonoxenune HemerayuioB B Ilepuoanueckoin  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
®duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETANIOB (Ha MpuMepe
KHCIIOpoa, ceprl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M UX  COCIUHEHUU  (OKCHIOB,
KHUCIIOPOCOIEpKAIIUX KUCIOT, BOJOPOAHBIX COETUHEHHM ).

[IpuMeHeHne Ba)XHENIIMX HEMETAIIOB M KX COCUHEHHM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cucTteMe XMMHMYECKHAX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mue usnyeckue cBorcTBa MeTamuioB. CIiaBbl METAJLIOB.
DIJIEKTPOXUMHUYECKUN PSAJT HATIPSIKEHUN METaJIIOB.

XUMUYECKHE CBOWMCTBA BaKHEHIIWX METAJUIOB (HATPHM, KaJlui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OOwue cnocoObl mojyuyeHus: MeTaioB. l[IpuMeHeHue mMeTaioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJBl M3y4YEHHUS BELIECTB WU MX IPEBPAILCHUI:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3LOB HEMETAJUIOB, PELICHUE
HKCIEPUMEHTAJIbHBIX 3aj]a4, HaOJIOJIEHHE W ONHCAHHME JIEMOHCTPAI[MOHHBIX WU
71a00paTOPHBIX OMBITOB (B3aUMOJAEHCTBHE T'MJIPOKCHIA AIIOMHHUS C PacTBOpPAMHU
KHCJIOT U LIEJN0YEH, KAUECTBEHHBIE PEAKI[MU HA KATUOHBI METAILIIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa MM 00OBEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBAa, Macce WIM 00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CITU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponp xuMumu B oOecrieueHHH 3KOJOTUYECKOM, IHEPreTUUYECKON U MUIIEBOM
0€30acHOCTH, Pa3BUTUM MenuUUHBL. [loHSATHE O Hay4yHBIX METOJaxX IMO3HAHUS
BEILIECTB U XMMUUYECKUX PEAKLIUM.

[IpencraBinenuss 00 OOMMX HAyYHBIX [PUHUUIIAX [POMBIIIJIEHHOTO
IIOJIyYEHHSI BXKHEUIIINX BEILIECTB.

YenoBek B MHpE BELIECTB W MATEPUANIOB: BAKHEHUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
Marepuansl s JJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHUS M 3J0pOBbE YEIIOBEKA: IPAaBWJIA MCIOJIB30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MacHOrO HCIOIb30BaHUs MpernapaToB ObITOBON XUMUU
B II0OBCETHEBHOW JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpeOMETHBIX CBA3€d NOpH  HU3ydyeHUH oOwmed u
HEOPraHM4EeCKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK W TOHATUH, SBJISIOLIMXCS
CHUCTEMHBIMHU JUIS1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIM (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, [EPUOJAUYHOCTh, HAOIIOIECHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: maTepus, YHEPIHsi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUI yPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3MUYECKUE BEIIMYMHBI M €IUHUIIBI UX
U3MEPEHHsI, CKOPOCTb.

buonorusi: kinerka, opraHu3M, 3KocucTema, Ouochepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJE3HbIE UCKONAeMble, TOILIUBO,
PECypCHI.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUTyprusi, IPOU3BOJCTBO
CTPOUTENBHBIX MAaTEepUalIOB, CEIbCKOXO3SICTBEHHOE MPOM3BOACTBO, IHILEBas
IPOMBILUIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIUIEHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMpernapaToB, IMPOU3BOJICTBO KOHCTPYKLUMOHHBIX MAaTEpUaJIOB,
3JIEKTPOHHASI TPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMUWN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
0o0yYalImMUMHUCI TPOTpaMM CpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJMETHBIM W OpeIMETHbIM). HayuyHo-mMeToauyeckoll OCHOBOM s
pa3paboTKu IJIaHUPYEMBIX PE3YJIbTAaTOB OCBOEHHS MPOrpaMM CPEAHEro OOIIEro
00pa3oBaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA NpPEAMETa «XHMHS» HA YPOBHE CPEIHETO
o01m1ero 00pa3oBaHus BbIICTICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HaHHE OOYYAIOIUMHCS POCCHUUCKON TPaKTaHCKON HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIMU K O0YyUEHHUIO;

LEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroIIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS HKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMera «XHUMHS» AOCTUTAOTCSA B
€MHCTBE Y4YeOHOM M BOCHUTATEIbHOW MAESATENBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJeallaMd POCCHMCKOTO TPa)JTaHCKOTO OOIIEeCTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMu U TpaBUjaMH  IOBEAEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAaHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JINYHOCTHU
00yUaromuxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA IpeaMeTa «XUMHUS»  OTpaxaroT
c(OPMUPOBAHHOCTh OIBITa IO3HABATEIIBHON M MPAKTUYECKOW JAESITeIbHOCTU
o0y4aromuxcsl 1Mo peanu3aliy MPUHATHIX B 00IECTBE [IECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPAaBONOPAJIKY;

NPEACTABICHUS O COLUMAJIBHBIX HOPMax M NpaBUJaX MEXKIUNYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBIMOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHThI IPYTUX MPU aHAIU3E PA3IUYHbIX BUIAOB YUEOHOU NEATENbHOCTH;

2) MaTPHOTHUYECKOIr0 BOCIIUTAHUS:

LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTHMIKEHHUS HAYKH €CTh pPE3yJIbTar
JUINTENbHBIX ~ HAOJIONEHUN, KPONOTIUBBIX OKCHEPHUMEHTAIbHBIX  IOMCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

WHTEpECca M TO3HABATEJIbHBIX MOTHBOB B TIOJYYEHMH M TMOCIEIYIOLIEM
aHanM3e WH(QOpPMALMU O MEPEJOBBIX JTOCTHXKEHHSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEAECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIEHUE M IOCTYIIKM CBOMX TOBapUUIEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME IOCJIEACTBUNA 3THUX
MOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHHs LEHHOCTEeH 370poBOoro U 0Oe3omacHoro oOpas3a IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYecKOMYy U
IICUXUYECKOMY 370POBBIO;

coOro/ieHns MpaBuil 0O€30MacHOro oOpalleHusi ¢ BEUIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPaBWI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallMsX, YTPOXKAIOIIKUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHUS MOCJIEICTBUNA M HENPUATUS BPEIHBIX NPUBBIUEK (YMOTpeOrIeHUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

S) TpyA0BOr0 BOCIIUTAHMS

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEeI0BaTEIbCKON
NEeSTEeNbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JPYrux BHUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTU€ B PEIICHUM NPAKTUYECKUX 3adad
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpECca K MPAKTUICCKOMY M3yUCHHUIO MPOdeCcCruidl pa3aIuvaHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAXKEHHUS K TPYLY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU ESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYaJbHOW TPACKTOPUHU
oOpaszoBaHusi, Oyaymied npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rMYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIeCO00Pa3HOTO OTHOIICHHUS K TPUPOJIe, KaK HCTOUYHHUKY
CYyLIECTBOBAHMS KU3HH HA 3EMIJIC;

MOHUMAaHUSl TJIOOATBHOTO XapakKTepa SKOJOTUYECKHX MPOOJIeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATIBHON CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJBb30BAHUS JOCTIXKCHMM XUMHUHU IS
pellIeHus: BOIPOCOB PAlMOHAIIBHOTO IPUPOIO0TIOIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUH, MNPUHOCSIIIMX BpEIl OKPYKAIOLIEH
IPUPOIAHON Cpesie, YMEHHS MPOTHO3WPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpPALIATh UX;

HaJUYUsl PA3BUTOrO SKOJIOTHYECKOTO0 MBIIIICHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa NEATETbHOCTH JKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH ¥ yMEHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHUSl CIenUPUKA XUMUM KaK HAyKH, OCO3HaHHS €€ polu B
bopMHpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY’KalollleM MUpE KakK O €IUHCTBE MPUPOJbl U UYEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWH TPOOJIeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOeXKJIEHHOCTH B  0COOOW 3HAYMMOCTH XMMHHM JJIS  COBPEMEHHOMU
UMBWIM3ALUMUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTH W BaXHOW pOJU B
CO37JaHUU HOBOW 0a3bl MaTepUaJbHON KYJbTYpPbl, PEIICHUU TJI00AIBHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MMUIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCIECYCHUH YCIOBUN
YCHEIIHOTO0 TPyAa U OKOJOTUYECKH KOMQPOPTHOM IKH3HU KAXKIOTO 4JIeHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIIOHMMaHUs CYIIHOCTA METOJIOB
MO3HAHUSA, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIh30BATh



MOJTy9aeMbIe 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SIBJICHUA OKPY>KAIOIIETO MUpPA U
MIPOUCXOMAIINX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE Hay4YHbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C I[N IMOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIIOJIb30BaTh XUMHUYCCKHUE 3HAHUS IS
penIeHwus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpEca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA 110 XUMHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSMH;

MHTEpEca K OCOOCHHOCTSAM TpyAa B paznudHbIX chepax mpodeccruoHambHOM
NEeSTETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHHSI YUCOHOTO MpeaMeTa « XUMHs» Ha
YpOBHE CpeAaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaronmxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHUS, OTPaKarolIue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
mpolece, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccle0BaHue, HAOII0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JEUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PEryJISITUBHBIE), o0ecIeunBaroIne (dopmHpoBaHUe byHKIIMOHATBHOU
IPaMOTHOCTH U COLIMAJIbHOM KOMITIETEHIIUU 00YyYaroINXCs;
CIIOCOOHOCTB oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBbIC y4eOHbIC
JICUCTBHUS B IO3HABATEIBHOW U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHbIE PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISITUBHBIMH
JNEUCTBUSIMH.

OsBJiaaenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrH4YecKue JeicTBUSI:

CaMOCTOSITeNIbHO  (popMyMpoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LENU JACSATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUU HX
JOCTHYKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MMOCTABICHHBIMU LIEIISIMU;

HCTIOJIb30BAaTh MPHU OCBOCHWM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBIJICTIATh XApAaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS Il OOBSICHEHUS OTAEIBHBIX (DaKTOB U
SIBIICHU;

BbIOMpaTb OCHOBaHWS M KPUTEPUM Ui KJIacCU(PUKAUU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIAYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPaCCyKIEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IIPOTUBOPEYMSI B PACCMATPUBAECMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBIBATH MOJIEIbHbBIE IPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMmyia, YpaBHEHHE XUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBbIX MO3HABATEJIBHBIX M IPAKTHUUYECKUX 3aj]ad,
IIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHUSI XapaKTEPHBIX
IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIAMN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMM METOJOB HAay4YHOI'O IIO3HAHMS BEUICCTB U XUMHUYECKUX
peakuuii;

(bopMyIMpOBAThH LIENU U 33]1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAa4eCTBE HHCTPYMEHTA
NO3HAHMUSI U OCHOBBI JUIsl (POPMHPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBACMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIBHOIO IUIAHUPOBAHUSA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHs HaOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHUpOBATH
00001IEHHS ¥ BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJIsATh 0OOCHOBAaHHBIM OTUET O MPOJEIAHHOM padoTe;

npuoOpeTaTb OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NEeATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJNOB pEIICHUSA IPAKTUYECKUX 3a]ay, IIPUMEHEHHUIO Pa3IUYHBIX
METOOB II0O3HAHMUSL.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHMKAX HWHMopManuu (Hay4HO-
NOMyJISIpHAsl JUTepaTypa XHUMHUYECKOTO COJEP)KaHWA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHHUS, KPUTUYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;



(OopMyIMpPOBATh 3alpPOCHl U NPUMEHATH PA3NHMYHBIE METOJbI IPU TOUCKE U
otbope wuHPOpPMAIIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenEHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OopMy  TpeacTaBICHUS
uHdopmaImu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu padoTe C
XUMUYECKON wuH(pOpMalMeil: NpPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTeMaTHYeCKre) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISJHOCTH.

OgyaieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1eHCTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOIl TeMbl B XOJI€ AUANIOTa W/UIU
IUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUSA
OTHOCHUTEJILHO BBIIOJIHEHUS IPEIOKEHHON 3a/1a4u;

BBICTYNIaTh C MpE3eHTAIlMel pe3ybTaTOB IM03HABATEILHON JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO I COBMECTHO CO CBEPCTHUKAMU MPU BBITIOJHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaju3alui y4eOHOTro MpoeKkTa u (HOpPMyIHpPOBATh BHIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS INMO3ULIUNA B
X0/J1e 00CYKIeHHSI 1 OOMEHA MHEHHUSMH.

OBj1ajieHNe YHUBEPCAJIbHBIMHU PEeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATENIbHO IJIJAHUPOBaTh W OCYLIECTBIIATH CBOIO IO3HABaTEIbHYIO
NEeATENBHOCTh, Onpenessis €€ Leau M 3aJaud, KOHTPOJIMpPOBaTh W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJIrOpuT™M JACHCTBUN mpu
BBINIOJIHEHUU YYEOHBIX U HCCJIEAOBATENbCKUX 3a7a4, BbhIOMpaTh Hauboliee
3¢ pexTuBHBIN €rMoco0 MX pelmeHuss ¢ Y4ETOM IMOJY4YEHUS HOBBIX 3HAHHUHA O
BELLECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOaHAaIM3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenmeTHble  pe3yNbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOH  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJM XHWMHUU B TIO3HAHUU SIBJICHUU



npuponbl, B (HOPMHUPOBAHMHM MBIIUICHUS ©  KyJbTypbl JIHYHOCTH, €€
(YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIs1 peLIeHHs MPAKTUYECKUX 3a/1a4
U JKOJOIMY4E€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralIINe TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyia (pa3BEpHyTass M COKpALIEHHAs), MOJb, MOJISIpHas
Macca, MOJIApPHBIA O00BEM, YIIEpPOJIHBIA CKeleT, (yHKIMOHAIbHAs TpYIINa,
paguKal, U30MEpHUsl, N30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIIE€BOLOPOLBI,
KUCJIOpPOJX Y a30TCOACpKallue COECIUHEHUsS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNs); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
opranuueckux BeuecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHs] MAcChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHMH; MHUPOBO33PEHUYECKUE 3HAHU,
JeXanme B OCHOBE NOHMMAHWS NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX
SBJICHUH, (AKTOJOTMYECKHE CBEIEHUS O CBOWCTBAxX, COCTaBe, IOIYYCHUU U
0€30I1aCHOM HCIOJIb30BaHUM BAKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIE NPHU3HAKU MOHSATHUH,
YCTaHaBIMUBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IIPU
OIIMCAaHHUU COCTaBA, CTPOCHMS U IIPEBPALCHUN OPTaHUYECKUX COCAUHEHNN;

c(OPMUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMUYECKYI0 CHMBOJIMKY IS
COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHbIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dopMyn OpraHMYECKHX BEIIECTB W ypAaBHEHUH XHMHUYECKUX pEaKLUH,
W3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOI'0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMUPOBAHHOCTb YMEHUN YCTAHABIMBATH IMPUHAIJICKHOCTh H3YUYEHHBIX
OPraHUYECKUX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yriaeBOJOpPOAbI, KHUCIOPOI H a30TCOAEpIKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaTb WM HAa3BaHUS 110
cucremarnueckoil HomeHkiatype (IUPAC), a Takxe npUBOIUTH TpUBHUAJIbHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIIECH, MPOMMWIEH, alleTHUJIEH,
STUJICHIJIUKOIb, TIULEpUH, (HEeHod, (popMmanbaerul, aleTaabIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0Ta, IVII0K034,
dpykTO3a, KpaxMaJ, LeII0103a, TIUIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHAbBl XUMUYECKOW CBS3M B
OpraHUYeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJOKCHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpPMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTb  COCTaB, CTPOCHHE,
bu3NYeCKue M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ATWJICH, MPOIMJIEH, alleTHIICH,
oyranuen-1,3, merunOyramuen-1,3, OeH30JI, METAaHO], ATAaHOJ, STHJICHIJIUKOJb,
TJIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbuHAs M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
KpaxmaJl, I[eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTA), MILTIOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXKIy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CHOCOOBI HUX MNEpepadbOTKH U
MPAKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUMCICHUS 1O XUMHYECCKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOAYKTA
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKITNH);

c(hOpPMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMU 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIB3YyEeMbIX B XUMHUH TPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOI0IeHNEe, N3MEpPEHNe, SKCIIEPUMEHT, MOICITMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TMPUHATHS pEUICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBujia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JabopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUHMSMH MO BBIIOJHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMONTHATH XHUMHYECCKUN
HKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKUX BEIIECTB NMPU HATPEBAHUH, MOJTyUCHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KAYECTBEHHbIC pPEAKIUU OPTraHUYECKHX
BEILIECTB, JIeHATypalus OCJIKOB NMPU HarpeBaHUU, I[BETHBIC pPEaKIUu OCIKOB) B
COOTBETCTBUM C TpaBWJIAMH TEXHUKH O€30MaCHOCTU MpuU OOpalieHuu ¢
BCIIECTBAMH H JA0OPATOPHBIM OOOPYIOBaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHMHYECKYO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpPEeICcTBa MacCOBOMU
undopmaruu, MaTEpHET U IpyTHUX);



c(hOPMHUPOBAHHOCT,  YMEHHH  COONIOAATh  MpaBWia  JIKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEJASCHUST B OBITY W TPYJIOBOM JCATEIBHOCTH B IEISIX
COXpaHEHMSI CBOETO 3/I0POBbS W OKPYKAIOIIEH MPUPOJHOW Cpe/bl, OCO3HABATH
ONACHOCTh BO3JACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbicha mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHUS WX BPEAHOTO BO3JICUCTBUS HAa OPraHUu3M
YEJIOBEKA;

JUIS O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAUMUYECKUX SIBJICHUM;

JUIS  CJIETBIX W CIIA0OBHISIIMX OOYYarOIIMXCS: YMEHHE HCIIO0Ib30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMUYeCKUX

dbopmyi.
11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOCHUS Kypca «OOmas u HeopraHmdecKas
XAMUS» OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUH: O XHMHUYECKOH  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJIM XHMHUU B TO3HAHUU SIBJICHUU
npuposbl, B  (OPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /1JI pELICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3J0POBBIO W IPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMON  XMMHUYECKUMX  3HAHUH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIIUE TOHATUS (XMMUYECKHIM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
ANIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKUCJIEHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHAsl, MOHHAS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUITMYECKAs PEIIETKa,
TANBl  XUMHUYECKUX  PEAKIMH, PacTBOP, IJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUUAIMSA, OKHUCIHUTEIb, BOCCTAHOBUTEb, CKOPOCTH
XMMHYECKOM peakiuv, XUMHYECKOE€ PABHOBECHE); TCOPUM U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akon [[. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHECHUS M MPEBPAILICHUS dHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMUYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE ITOHMMAHHS NPUYMHHOCTH H
CHCTEMHOCTH XMMHYECKHX SIBJICHUH, (haKTOJIOTMYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HCIOJIb30BAHUM BKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEpHBIE NPU3HAKU TOHSATH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME ITOHATHS IPH
ONMCAHUHU HEOPTAHMYECKUX BEIIECTB U UX NPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUJIS
coctaBieHuss (OpMyJ  BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  peaKLUi,
cuctematnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYEeCKUX BEUIeCTB (yrapHblid ra3, YIJIEKHACIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COAA, IUPUT U IPYyTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEAEINISATh BaJIECHTHOCTh U CTEIIEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPOJIHAsA) B COCIMHEHHUSX, THUII
KPUCTAJUINYECKON PEMIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJIIpHasd,
VOHHAs1, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
COCJIMHCHMI;

c(hOpMUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEILIECTB I0 MX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpymnie
COEIMHEHU (MPOCThIE BELIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMbBICI MEPUOAMYECKOro 3akoHa /I.
N. MenneneeBa U IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTb YMEHHUH XapaKTepHU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX JJeMeHTOB 1—4 mnepuonoB Illepuonnueckoil cCuCTEMBI
xumuueckux snemeHtoB JI. M. MenneneeBa, vcnoJyib3ysi MOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opouramu, «QHEPreTUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKUX JJIEMEHTOB U UX COCIUHECHUU
10 nieprojam u rpynmnam llepruoaudyeckoi cucTeMbl XMMUYECKUX 31eMeHToB JI. H.
Menaeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXKIY HEOpraHU4EeCKUMU
BEILIECTBAMH C IMIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XMMHUYECKUE PEAKLUUU I10
pa3sIuMYHBIM IpPU3HAKaM (YUCIY M COCTaBY pPEarupyrolldX BEIIECTB, TEIJIOBOMY
addexTy peaknuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakuuy, y4acTHIO KaTajlu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHI COCTaBJISATh YPABHEHMS PEAKIMI pazInyHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHHSI PEaKLIMii HOHHOIO OOMEHA, YUNUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;



cOpPMUPOBAHHOCTh YMEHUW NPOBOAUTH PEAKIUH, TMOATBEPKIAIOIINE
KAUECTBEHHBII COCTaB pPa3jJMYHBIX HEOPraHWYECKUX BEUIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX
BEIECTB;

c()OPMHUPOBAHHOCTh YMEHHMH  paCKpbIBaTh CYIIHOCTb  OKHUCJIHUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OajaHca
ATHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMK OT pa3auvHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'O PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeXKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEJICTABICHUNH 00 OOIMX HAyYHBIX NPUHIUIAX U
AKOJIOTMYECKUX MPOoOsIeMax XMMUYECKOTO IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUYUCICHHUS C HCIIOJIb30BAHUEM
HNOHATHUS «MaccoBas J0JIsl BEIIECTBa B PacTBOpe», OOBEMHBIX OTHOLIEHUH Tra3oB
IpY XUMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHHM COOIIOAATh MpaBUiia MOJIb30BAHUS XUMUUYECKON
NOoCyJI0 ¥ JabopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWia OOpalleHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHMSMH IO BBIIOJHEHHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh U BBINOJHATh XUMHYECKUN
DKCIIEPUMEHT (Pa3JI0KEHUE IMEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTaJIM3aTOpa,
ONpPENEIICHUE CPEABbl PACTBOPOB BELIECTB C IIOMOLIBIO YHHBEPCAJIBHOIO
WHIMKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOrOo OOMEHa, KaueCTBEHHbIE PEakIuu Ha Cyib(par-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metamiey U «Hemeramiby) B COOTBETCTBUM C MpPaBHIAMH TEXHUKHU
0e30MacHOCTH MPHU OOpAILEHUH C BELIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0OBAaHUEM,
NPEACTaBIIATh PE3yJNbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUH COOTBETCTBYIOIIUX DPEAKIHI W (OPMYyITUPOBATH BBIBOABI HA OCHOBE
ITUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMHYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKaluu, IHTepHET U ApyTHX);



c(hOPMHUPOBAHHOCT,  YMEHHH  COONIOAATh  MpaBWia  JIKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEJASCHUST B OBITY W TPYJIOBOM JCATEIBHOCTH B IEISIX
COXpaHEHMSI CBOETO 3/I0POBbS W OKPYKAIOIIEH MPUPOJHOW Cpe/bl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS HA KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TIOHUMAs
cMbicn mokazatens I[IJIK, moscHsAT, Ha mnpuMepax crocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS OOYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 37I0POBBS: YMECHHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX ITO3HAHUS BEIICCTB U
XUMHUYECKUX SIBJICHUI;

JUISL CJENbIX MW CIA0OBUASIIMX OOY4YaloIIMXCs: YMEHUE UCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMMUYeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Konn4yectBo yacos JIEKTPOHHBIE
HanmeHnoBaHme pa3je/ioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckmne
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTshI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHHUS OPTaHUUECKUX COSUHEHUN A. 6 bubnuorexa [HOK
M. bytneposa
Utoro no pazneny 6
Pa3pnen 2. Yriaesoaopoast
2.1 [IpenenbHbIE yIIIEBOAOPOABI — AJKAHBI 4 bu6nuoreka [JOK
HenpenenbHble yrieBoJOpOIbl: aJTKEHBI,
22 pedl YFICBOROPOA 9 | Bub6morexa LIOK
aJIKa/INeHbI, aJTKUHBI
2.3 ApomaTudecKkue yriieBoJ0pOabl 3 bubnuorexa [JOK
[IpupoaHble HICTOUHUKH YTIIEBOJOPOIOB U
24 PHpOa YIIIEBOROPOA 6 | BuGnmoreka [OK
WX mepepadboTKa
Hroro no pasneny 22

Pasnen 3. Kuciiopoacoaep:xamue oprannieckue coeJuHeHNs
3.1 Cnuprel. DeHon 8 bubnuorexa [JOK

Anpaerunpl. KapOOHOBBIE KUCITOTHI.
CrnoxHble 3¢upbl

33 VYrieBoibt 9 1 bubmuoreka [JOK

3.2 9 1 bubmmoreka [JOK



Hroro no pazneny 26

Pa3pnen 4. AzoTconepxamme opraHu4ecKne coeJMHeHus1

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 7
Uroro no pazgeny 7

Paspnen 5. BeicokoMOJIeKy ASIpHbIE COCIMHEHUS

5.1 [Inactmaccel. Kayuyku. BonokHa 4
Hroro no pazneny 4
Pe3eps

Pa3znen 1. PesepBHoe Bpemst

1.1 PesepBHOE Bpems 3

HTroro 3

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68

Bbubnuoreka [JOK

but6mmoreka [JOK



11 KITACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3ieioB U TeM

Ne i/
NPOorpamMmMbI Bcero

Pa3pnen 1. TeopeTnueckue 0CHOBBI XUMUM

Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 8
anementToB [. 1. Meneneera

Crtpoenue BemniecTBa. MHOTOOOpasue

1.2 8
BEIIECTB

1.3 XHWMHMYECKUE PEAKIUU 15
Hroro no pazneny 31
Paspnen 2. Heoprannuyeckasi Xumust

2.1 MerTaisl 12

2.2 Hemeramisl 12

)3 CBsi3b HEOPTAaHUYECKUX U OPTraHUUYECKHUX 4
' BEILIECTB
Uroro no pazgeny 28
Pa3nen 3. Xumus u :Ku3Hb

3.1 XuMHA U )KU3HDb 5
Hroro no paszneny 5

Pe3eps

Pa3znen 4. PesepBHoe Bpemst

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE

(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [JOK

bubmuoreka [{OK

bubmnoreka [IOK

bubmuoreka [{OK
bubmnoreka [IOK

bu6moreka [JOK

bu6mmoreka [IOK



1.1 PesepBHOE Bpems 4

Hroro 4
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IHOYPOYHOE INTAHUPOBAHMUE
10 KVIACC

Tema ypoka

[IpenmeT opraHuyecKol XMMUH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUuYECKUX
coenuHenuilt A. M. Bytneposa, €
OCHOBHBIE TTOJIOKEHHUS.

CrpykTypHbIE (POPMYIIBI OPraHUYECKUX
BeulecTB. ['oMonorus, nzomepus.

XuMuueckas CBSI3b B OpTraHUYCCKUX
COCOAMHCHUAX: KPAaTHBIC CBA3U, CUTMa- U
II1-CBA3U.

[IpencraBnenue o K1accupuKauu
OpraHMYECKUX BEIIECTB.

Homenkiarypa (cucremaruueckas) u
TPUBHAJIbHBIC Ha3BAaHUS OPTaHUYECKUX
BELIECTB.

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUHN PSIJT

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka [{OK
https://academy-
content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a

bu6mmorexa [JOK
https://academy-

content.apkpro.ru/lesson/c935a58c-
ab0e-4¢59-9dcf-20517ae4b52e

bu6mmoreka [IOK

bubmnoreka [IOK

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/726ee099-
el1a9-410f-b8be-b4cb589aeadl

bu6mmoreka [IOK

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/258ddc06-




10

11

12

13

14

15

Meran u 3TaH — npocTenime
IIPEACTABUTENN AJIKAHOB

XHUMHYECKHE CBOMCTBA aJIKQaHOB,
HaXO0XJAEHUE B MPUPOJIE, TOTYUYCHHUE U
MPUMEHEHUE.

Pemenue pacy€THbIxX 3a1a4 Ha
ompezeNieHne MOJIEKYIIpHOM (HopMyIIbI
OPraHUYECKOro BEIIECTBA IO MACCOBBIM
JIOJISIM aTOMOB XHUMHYECKHX DJIEMCHTOB

AJIKEHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUU PsAll. DTUIICH
MPOCTEUIINN MPEJICTABUTEIb aJIKEHOB.

XMMHYECKUE CBOMCTBA aJIKEHOB.

HaxoxeHue B npupojie, NoJIy4eHue U
IIPUMEHEHNE aJIKEHOB.

[Tpaktrueckas padora Ne 1. «Ilomyuenue
ATUJIEHA U U3yUYEHUE €TO CBONCTBY

Ankanuensl. bytaauen-1,3 u
meTunoytanuen-1,3. [lomyuenue

ec23-473c-b3d7-ed82fcaddd02

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/258ddc06-
ec23-473¢-b3d7-ed82fcaddd02
bu6mmoreka [{OK
https://academy-
content.apkpro.ru/lesson/96419271-
bbc8-44b9-b3ca-81a2be75¢47a

bu6mmorexa [JOK
https://academy-

content.apkpro.ru/lesson/7dada027-
8448-418f-b416-tbaledd4ab6d

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1¢cfb9399
bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/05ab5925-
ba8e-499¢e-840b-70b5e8db71ae

bu6mmoreka [{OK
https://academy-

content.apkpro.ru/lesson/53¢d2379-
2a45-43b1-9167-7ebcdaf03cel

https://academy-
content.apkpro.ru/lesson/53¢d2379-
2a45-43b1-9f67-7ebcdaf03cel
bubmuoreka [JOK
https://academy-
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17

18

19

20

21

22

23

CUHTETUYECKOIO KayuyKa U PE3UHBI

Ankanuensl. bytaauen-1,3 u
MetunoyTtaaueH-1,3. Iomydyenue
CHUHTETHYECKOTO KayuyKa U pe3UHbI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOT WYCSCKUI pAA.

AueTuieH — npocTermunit
IIPEJICTaBUTENb aJIKUHOB

Breraucnenus 1o YPaBHCHUIO XUMHUUYECKOM
pcaknuuun

Apenbl: 6eH3011 ¥ TOIy0J1. TOKCUUHOCTD
apeHoB

ApeHbI: 6eH30J1 U TOJTyOJI. TOKCHYHOCTh
apeHoB

['enernueckas CBS3b YIiI€BOJIOPOJIOB,
MNpUHAJICIKAIINX K pa3JIMYHBIM KilacCaM

[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
rassl.

content.apkpro.ru/lesson/6df23393-
6108-4b9f-ae01-a983b95b854a
bu6mmoreka [IOK
https://academy-
content.apkpro.ru/lesson/6df23393-
6108-4b9f-ac01-a983b95b854a
bu6mmorexa [JOK
https://academy-

content.apkpro.ru/lesson/05¢9a929-
6741-4d7¢-84b5-009292468356

bu6mmoreka [{OK
https://academy-

content.apkpro.ru/lesson/05¢9a929-
6741-4d7¢-84b5-009a292468356

bu6mmoreka [{OK
https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefs

bubmuoreka [JOK
https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd

bu6mmoreka [JOK

bubmuoreka [{OK
https://academy-
content.apkpro.ru/lesson/99557a5e-
2221-43¢0-97b8-983de535¢44d




24

25

26

27

28

29

30

31

HpI/IpO,I[HBIC HUCTOYHHUKHU YTICBOAOPOOAOB:

He(PTh U MPOIYKTHI €€ epepadoTKu

IIpupoaHbIE HCTOYHUKH YIJIEBOIOPOOB:

He(Th U MPOYKTHI €€ nepepadboTKu

[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB:

KaMEHHBIH YTOJIb ¥ IPOIYKTHI €0
nepepadboTKH.

O60061IeHre 1o pasnerny
"Yrnesonopozas"

KonrposnbHas padota no pasaeiy
«YTIeBoA0POABI»

Hpe[[eJ'II)HI)Ie OIHOATOMHBIC CIIUPTHI:
METAHOJI U 5TaHOJI.

XHUMHYECKHE CBOMCTBA MMpEACIIbHBIX

OIHOATOMHBIX CIIMPTOB, UX IPUMCHCHHUC.

Bonopoanas cBsi3b

Bonopoanas cBsa3b. ®U3H0OI0THUECKOE
JNEHCTBHE METAaHOIA M dTAaHOJIa Ha
OpraHu3M YEJIOBEKA.

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d

bu6mmoreka [{OK
https://academy-

content.apkpro.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d

bubmuoreka [{OK
https://academy-
content.apkpro.ru/lesson/99557a5e-
2221-43¢0-97b8-983de535¢44d
https://academy-
content.apkpro.ru/lesson/6abf1680-
4eb5-4612-8ea5-44d63cccf518
https://academy-
content.apkpro.ru/lesson/6abf1680-
4eb5-4612-8ca5-44d63cccf518

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/lesson/5439¢18b-
7440-4b61-bf84-c04fa4d71694f
bu6mmoreka [JOK
https://academy-
content.apkpro.ru/lesson/5439¢18b-
7440-4b61-bf84-c04fa4d71694f
bu6mmoreka [{OK
https://academy-

content.apkpro.ru/lesson/5439¢18b-
7440-4b61-bf84-c04fa471694f




32

33

34

35

36

37

38

39

MHoroaToOMHEIE CIIUPTHBI: STUJIICHTIIUKOJIb
U TJIMLCPHUH

duznonorudeckoe aeicTBIe
MHOTOATOMHBIX CITUPTOB Ha OPTaHU3M
yenoBeka. [[pumMeHenne STUICHTITUKOIS 1
TIIMLEPHUHA.

DEHOJI: CTPOCHUE MOJIEKYJIBL,
¢uznyecKkrue 1 XUMHUYECKHE CBONCTBA.

ToxcuyHOCTH (peHoIIa, ero
(bU3NOTIOTHUECKOE JICHCTBUE HA OPTaHU3M
yenopeka. [[pumenenue denona.

Pemenne pac4€THbIX 3324 HA
OTIpeieIeHue MOJIEKYJIIPHON (OPMYITBI
OpPTraHUYECKOTO BEIIECTBA M0 MACCOBBIM
JIOJISIM aTOMOB XUMHUYECKUX JIEMEHTOB U
1o Macce (00bEMY) MPOTYKTOB CTOPAHHS.

Anpaeruapl: hopManIbAeTUA U
aleTajIbLaeruI.

Anpaernipl: XMMHYECKUES CBOIMCTBA,
MOJTYYECHUE U TPUMEHEHUE. ALIETOH.

OI[HOOCHOBHLIC MMpEaACIIbHBIC

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/lesson/461aa9c¢8-
c0ef-4827-a8e¢5-d12a0bedc826

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/lesson/649883b8-
7¢51-4£16-896¢e-10a2278b08f1

bubmmoreka [IOK
https://academy-
content.apkpro.ru/lesson/649883b8-
7c5£-4£16-896¢e-10a2278b08f1

bu6mmoreka [JOK
https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

bu6mmoreka [{OK
https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

bubmuoreka [[OK




40

41

42

43

44

45

46

KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCyCHas

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KHUCIIOTHI: MypaBbUHAS U
yKCyCHas

[TpakTuueckas padora Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBD)

CTeapI/IHOBaH 1 OJICMHOBAaA KHCJIOTHI, KaK
NPpEACTAaBUTECIIN BBICHINX Kap6OHOBLIX
KHCIIOT

Mpi1a KaK COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ACHCTBHUE

CrnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIIOKHBIX

a¢hupoB

Kupsbl: runponus, npuMeHeHHE,
Ouosioruueckas poJib )KUpPOB

VYrieBoabl: cocTaB, KjlacCU(pUKAITHSI.

https://academy-
content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
bu6mmoreka [IOK
https://academy-

content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d

https://academy-
content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7etba8b98cdb

bubmuoreka [{OK
https://academy-
content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59¢d5f4d9f
bu6mmoreka [{OK
https://academy-

content.apkpro.ru/lesson/71ac43{2-
a0d4-4945-a0eb-1e59¢d514dof

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/lesson/71ac43{2-
a0d4-4945-a0eb-1e59¢d5f4d9f
bu6mmoreka [JOK
https://academy-
content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59¢d5f4d9f
bu6mmoreka [{OK
https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0




47

48

49

50

51

52

53

54

I'mroko3a - mpocTenmmii MOHOCAaXapu/I.

XMUMHYECKUE CBOMCTBA TIIFOKO3EI.

Haxoxxnenue B npupoe, NpUMEHEHUE
IJIIOKO3bI, OMOI0rHYecKast poib.
®pyKTO3a KaK H30MEp IITIOKO3bI.

Caxapo3a - IpeACcTaBUTEb IUCAXapUOB,
TUAPOIIN3 Caxapo3bl, HAXOXKICHUE B
IIPUPOJE U IPUMECHEHHUE.

Kpaxman u nemitonosa Kak npupoHbie
MOJIUMEPBI

Pacu€Tel 0 ypaBHEHUIO XUMUYECKOU
peaxkuuu.

O06o01IeHre 10 pa3aery
"Kucnopoacoaepkaiue opraHu4ecKme
coequueHus"

KonrtpomnbHas pabora 1o pasaery
«Kucnopoacoaepxaiie opraHudecKue
COCIIHEHUS»

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

bu6mmoreka [{OK
https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
bubmuoreka [{OK
https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/lesson/690fbb76-
f94a-4f77-bbbe-3d3ae748f716

bubmuoreka [{OK

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/lesson/5a9e4cc3-
f4e¢9-4b8f-a40f-c9fe7c9c4bf8

bubmuoreka [{OK
https://academy-
content.apkpro.ru/lesson/66a7bd94-
2bc5-4ec7-b7c7-1893919d25a




55

56

57

58

59

60

61

62

AMMHBI: METUJIAMUH - TPOCTEUIINI
IIPEACTABUTENb AMUHOB.

XHUMHYECKHE CBOMCTBAa aMHHOB,
HaXO0XIEHUE B IPUPOJIE.

AMUHOKHUCIIOTHI KaK aMm(poTepHbIe
OpraHUYeCcKHUe COeTMHEHUS, UX
Ouonoruueckoe 3HaYeHHeE.

Bbronornyeckoe 3HaueHre aMUHOKHUCIOT.
Ilenrtuabl

benku xkak npupoaHbIe
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

XHUMHUYECKHE CBOMCTBA OEJIKOB.

KonrposnbHas padota no pasaerny
"A30TCoaepKaIIue OpraHuyeCcKue
coeauHeHus"

OCHOBHBIC TTIOHATHUS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-92051201b73¢

bu6mmoreka [{OK
https://academy-
content.apkpro.ru/lesson/0c608a59-
4¢c69-4481-839¢-92051201b73¢
bubmuoreka [{OK
https://academy-
content.apkpro.ru/lesson/c2{2f3d7-
43d1-4873-ace0-78eca6009628
bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/c2f213d7-
43d1-4873-ace0-78eca6009628

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/lesson/c2f2{3d7-
43d1-4873-ace0-78eca6009628

bubmuoreka [{OK
https://academy-

content.apkpro.ru/lesson/c2f2{3d7-
43d1-4873-ace0-78eca6009628

bu6mmoreka [{OK

Bbu6mmoreka [JOK
https://academy-
content.apkpro.ru/lesson/45b81dac-




63

64

65

66

67

68

OCHOBHBIE METOIBI CHHTE3A
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI.
[InacTmaccel.

HarypanbHblil 1 CHHTETUYECKUI
Kay4yKH.

Bonokna: HaTypanbHble, HICKYCCTBEHHBIE,
CHUHTETHUYECKHUE.

PesepBHBIit ypok: 00001IeHNE U
cCUCTeMaTH3aIis 3HAHWM.

PesepBHbIit ypok: 060011eHNE U
cUCTeMaTH3allHs 3HaHUH.
PesepBHEIiT ypok: 00001IeHNE U
CHUCTEMAaTH3aLMs 3HAHUH.

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

acba-440e-99¢3-14c¢3ba78050a

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/lesson/45b81dac-
acba-440e-99¢e3-14¢3ba78050a

bubmnoreka [IOK
https://academy-
content.apkpro.ru/lesson/45b81dac-
acba-440e-99¢3-14c¢3ba78050a

bubmuoreka [{OK
https://academy-

content.apkpro.ru/lesson/45b81dac-
acba-440e-99¢3-14c¢3ba78050a

bu6mmoreka [JOK

bubmuoreka [{OK

bu6mmoreka [IOK



11 KITACC

KosmuecTBo yacos
Ne JIEKTPOHHBIE N (ppoBbIE
Tema ypoka Kontpoabsnbie IIpakTuueckue
o0pa3oBaTe/bHbIE PeCypChl

n/n Bcero
padoThI padoTsbI

https://academy-

1 content.apkpro.ru/lesson/20b1df2e-
6ced-435b-b6dc-5155d30a45fa
https://academy-

1 content.apkpro.ru/lesson/20b1df2e-
6ced-435b-b6dc-5155d30a45fa
https://academy-

ATomHBIE OpOHTaNy, S-, p-, d-, f-37I€MEHTHI. 1 content.apkpro.ru/lesson/20b1df2e-
6ced-435b-b6dc-5155d30a45fa

Xumnueckuii 31eMeHT. Atom. CocTas

aToMa, U30TOIIbI.

DneKTpoHHas 000104Ka. DHEPreTUYeCcKue

YPOBHH, IOJJYPOBHHU.

Oco0eHHOCTH pacTpeIelIeHuUs JICKTPOHOB
https://academy-

1 content.apkpro.ru/lesson/20b1df2e-
6¢ce4-435b-b6dc-5155d30a45fa

0 OPOUTAISIM B aTOMaX MaJIbIX U OOJIBIITNX
MIEPHOIOB. DJICKTPOHHAS KOH(PUTYpALIHS

aTOMOB.

[Tepuoanueckuii 3akoH u [lepuonnueckas
https://academy-
1 content.apkpro.ru/lesson/e7d48881-

055d-49da-a49c-7375¢3d033e9

CHCTEMAa XUMUYECKUX demMeHToB []. 1.

MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB https://academy-

XAMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUI 1 content.apkpro.ru/lesson/e7d48881-
10 TPYIIIaM U IIEPUOLAM. 055d-49da-a49¢c-7375¢3d033e9
3HavueHNe NePUOIUIECKOTO 3aKOHA U https://academy-

CHUCTEMBbI XUMUUYECKUX 3yieMeHToB J[. /. 1 content.apkpro.ru/lesson/e7d48881-
MenneneeBa B pa3BUTHH HAyKU 055d-49da-a49¢-7375¢3d033¢9

Konrponsnas padora no teme "Crpoenue 1 1
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11

12

13

14

15

16

17

aTtoMoB. [lepuoanueckuii 3aKOH U
Hepﬂo,unquKa;I CUCTEMA XUMHNYCCKUX
anemenTtoB /.M. Menneneena"

CTpoeHue BellecTBa. XUMUYECKAs CBSI3b,
€€ BUEI.

Crtpoenue BemecTBa. XMMHUUYECKasi CBS3b,
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOM
cBs3u. Bogoponnas cBs3b

BaneHTHOCTBE. DJIEKTPOOTPULIATENBLHOCTb.
CreneHb OKUCIIECHHUS.

BemectBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA.

Tunsl KPUCTATTMYECKUX PELIETOK U
CBOIICTBA BEILIECTB.

[ToHsTHE O IMCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE PACTBOPBI.

KonnyecTBeHHBIE XapaKTEpUCTUKHU
pacTBOPOB (MaccoBast OIS BEIIECTBA B
pactBope). Pemenne pacu€THbIX 3a1a4.
Konrponbnas padora no reme "Crpoenue
BemecTsa. MHOroo6pasue BeIIecTs
Knaccudukarys 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHECHUI.
['eneTnueckas CBsi3b HEOPraHUYECKUX

https://academy-
content.apkpro.ru/lesson/2859¢ec02-
8ecd-4¢d8-8531-edad9626081b

https://academy-

content.apkpro.ru/lesson/2859%ec02-
8ecd-4¢d8-8531-edad9626081b

https://academy-
content.apkpro.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-aca9c7241b21

https://academy-

content.apkpro.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-aca9c7241b21

https://academy-
content.apkpro.ru/lesson/a9c9a61e-
e387-4ffe-befb-aca9¢7241b21
https://academy-

content.apkpro.ru/lesson/8ae38be6-
e061-41ae-9729-699031091968

https://academy-
content.apkpro.ru/lesson/8ae38be6-
e061-41ae-9729-699031091968

https://academy-
content.apkpro.ru/lesson/5e33bc30-
805d-41fe-bf72-86043414557
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22
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24

25

26

27

BCIICCTB, Pa3JIMYHBIX KJIACCOB

Krnaccudukanus XdMHYECKUX PEaKIUi B
HEOPraHWYEeCKOW U OPraHUYECKON XUMUHU.

3akoH COXPAHCHUS MACChI BEHICCTB,; 3aKOH
COXPAHCHUS U IIPEBPAILLICHUA SHEPTHUH TTPU
XUMHUYCCKUX PCAKIUAX

CkopocTtb peakiun. OOpaTuMbie peakiny.

[TpakTnueckas padora Ne 1. «Bnustaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUN»

XUMHYECKOE PaBHOBECHE.

XUMHUYECKOE paBHOBECHE.

DNEKTPOTUTHYECKAS TUCCOLIHAITHS.
CunpHbIe U cradbie AnekTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB.

Peakiiun noHHOr0 0OMeHa B OpraHMYeCcKou
Y HEOPTaHWYECKOU XUMHUH.

[TonsiTre o BogopoaHOM mokasartene (pH)
pactBopa. ['maposnus.

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE
peaKIuu.

https://academy-
content.apkpro.ru/lesson/75637222-
d397-4bla-810a-cc7bca9e8alc

https://academy-
content.apkpro.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

https://academy-
content.apkpro.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

https://academy-
content.apkpro.ru/lesson/0e41e568-
0a2b-4605-bb92-35d1ab6919ba

https://academy-
content.apkpro.ru/lesson/0e41e568-
0a2b-4605-bb92-35d1ab6919ba

https://academy-
content.apkpro.ru/lesson/237cdb54-
2787-4817-8330-6€027b075645

https://academy-
content.apkpro.ru/lesson/847d1752-
151b-4501-8390-2964916¢c913

https://academy-
content.apkpro.ru/lesson/237cdb54-
2787-4817-8330-6€027b075645

https://academy-
content.apkpro.ru/lesson/8f219cef-
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[TonsiTHE 00 AMIEKTPOIM3€E PacIIaBOB U
pacTBOpPOB cosel

[TonsiTHE 00 ANIEKTPOIH3E PACIIIIABOB U
pactBopoB couieil. [Ipumenenne
AIIEKTPOJIN3A.

O6o06menue no pazneny "Teoperuueckue
OCHOBBI XUMHUN"

KontpomnbHas pabota o pasaery
«TeopeTryeckre OCHOBBI XUMUMN»

MerTainbl, UX MOJIOKEHUE B
[Teproanyeckoil cucTteMe XUMUYECKUX
snemeHTOB /1. . Menneneera u
O0COOCHHOCTH CTpOCHHUs aToMOB. O01ne
(u3HYEeCcKre CBONCTBA METAJIJIOB

CnnaBbl METALIOB. DNEKTPOXUMHUYECKUIN
ps HAIPSDKEHUN METAJUIOB

Koppo3zus metamnoB. CriocoOb! 3a1uThI OT

KOPpPO3HUHU.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIIX
METaJIJIOB (HATpUM, KaJuil) U ux
COECIUHEHUN.

XHUMHUYECKHE CBONCTBA BaxKHEHIIIMX
METaJUIOB (KaJIbLIMI, MAarHUii) U UX
COCIUHCHUH.

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
MeTaioB (adroMuHuil). AMdoTepHbIe

7a8a-44d5-b58a-b3d1b2eeb237

https://academy-
content.apkpro.ru/lesson/32e5edc9-
cb82-4f4a-ad5e-4f56bc7elded

https://academy-
content.apkpro.ru/lesson/32e5edc9-
cb82-4f4a-ad5e-4f56bc7elded

https://academy-
content.apkpro.ru/lesson/cc14197b-
ada3-4ac9-a123-dadc40973c6f

https://academy-

content.apkpro.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604e9¢862

https://academy-
content.apkpro.ru/lesson/e7ff8162-
0d4d-4018-b9f7-422c¢3e710750

https://academy-

content.apkpro.ru/lesson/6545ec44-
34¢5-4316-826b-a648d7d6fef7

https://academy-

content.apkpro.ru/lesson/6545ec44-
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CBOMCTBA OKCHUaa U THAPOKCHUIA
AJIFOMHHUA.

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COEeIMHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COeIUHEHUN

Baxuerime coeIMHEHUSI METAJIOB
(OKCHIBI, TUIPOKCHUIBI, COJIN)
[TpaxkTrueckas padota Ne 2. "Pemenne
AKCIIEPUMEHTAIIbHBIX 33a4 110 TEME
«Mertanabs»"

Pacuét maccer (00béMa, KoTuIecTBa
BEIIIECTBA) MPOIYKTA PEAKIINH, €CIIA OJTHO
13 BEILECTB JAaHO B BUJIE PAcTBOPA C
onpenenEéHHON MacCOBOU 10Ien
pPacTBOPEHHOTO BEIIECTBA

Kontponbnas padota nmo teme "Metaysr"

Hemeranmel, ux noioxxeHue B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
snemeHTOB /1. . Menneneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB
DU3NYECKUE CBOMCTBA HEMETAILIOB.
Annotponusi HEMETaIoB (Ha IpUMepe
KHCTIOpoJia, cephl, (hocdopa u yrieposaa)

XMMHYECKHE CBOMCTBA TAJIOTEHOB U UX
COECIUHEHUN.

XUMHYECKUE CBOMCTBA CEPHI U €€

34c¢5-4316-826b-a648d7d6fef7

https://academy-

content.apkpro.ru/lesson/6545ec44-
34¢5-4316-826b-a648d7d6fef7

https://academy-

content.apkpro.ru/lesson/2390b83e-
a935-4¢96-bd3a-2526d9¢1139

https://academy-

content.apkpro.ru/lesson/2390b83e-
a935-4¢96-bd3a-25f26d9¢1139

https://academy-
content.apkpro.ru/lesson/2390b83e-
a935-4¢96-bd3a-2526d9¢1139

https://academy-
content.apkpro.ru/lesson/2390b83e-
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COEIUHEHUI.

XUMHYEeCKHe CBOMCTBA a30Ta, pocodpa u
UX COCIMHCHUH

XUMHYECKHE CBOMCTBA yIJIepoia, KpeMHUS
U UX COCTUHEHUN

IIpuMeHeHre Ba)XHEUIINX HEMETAIIOB U
UX COEIMHEHUH (OKCHI0B, BOJOPOIHBIX
COCTMHECHUI).

[TpumeHneHne BaXHEHIIINX HEMETAJIIOB U
UX COeTMHEHUH (KUCIOPOACOAePIKAIINX
KHCJIOT)

Brruucienus mo ypaBHEHUSM XUMHUYECKHUX
pPeaKIuii 1 TEePMOXHUMHYECKUE PACUETHI
O06006111eHNE U CUCTEMATH3AIUS 3HAHUH 110
TeMe «HemeTamiery.

[TpakTnyeckas padora Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"Hemeramnsl"»

KoHnTtponbHas paboTa mo teme
«HemeTtamibn

Heopranuueckue u opranuyeckue
KHUCJIOTHI.

HeOpFaHI/I‘IeCKI/IC " OPpraHN4YCCKUC
OCHOBAaHUA

AM(poTepHBIE HEOPraHUYECKHE U
OpraHNYECKHUE COCIUHEHUS.

a935-4c96-bd3a-2526d9¢1139

https://academy-
content.apkpro.ru/lesson/2390b&83e-
a935-4¢96-bd3a-2526d9¢1139

https://academy-
content.apkpro.ru/lesson/2390b83e-
a935-4¢96-bd3a-25£26d9¢1139

https://academy-

content.apkpro.ru/lesson/ctb70c¢37-
2784-4¢66-be05-b0966dftb673

https://academy-

content.apkpro.ru/lesson/7¢c19b0ba-
7815-4db3-8614-d0ac5b740b3b

https://academy-
content.apkpro.ru/lesson/58903722-
79bc-4b22-b276-114fab0dd141

https://academy-
content.apkpro.ru/lesson/46b429¢4-
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I'eneTnueckas cBs3b HCOPTraHNYCCKUX U
OpTraHU4YCCKUX BCIICCTB

Ponb xumum B obecrieueHnmn
9KOJIOTUYECKOM, IHEPTETUIECKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MEIUITUHBI.

[TpencraBnenus 00 0OMKX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO TOTYYCHHUS
Ba)KHEUIIINX BEIIECTB

[IpencraBneHus 00 OOMKUX HAYIHBIX
MIPUHIIATIAX POMBIIIIEHHOTO MOy YCHHS
Ba)XKHEUIIINX BEIIECTB

YenoBek B MUPE BELIECTB U MaTEPHATIOB

XuMus u 340pPOBbLC UCIIOBCKA

PesepBHEIiT ypok: 00001IeHNE U
cUCTeMaTH3aIsI 3HAHWMN.

PesepBHbIit ypok: 0600111eHNE U
CHCTeMaTH3alrs 3HaHH.
PesepBHBII ypok: 000011IeHNE U
CHUCTEMAaTH3aLMs 3HAHUH.

PesepBHBIit ypok: 06001IeHNE U
cUCTeMaTH3aIsI 3HAHWMN.

931c-43fb-a2ba-be9eObbeddef

https://academy-
content.apkpro.ru/lesson/0f59d410-
199b-4014-ae5f-81026f123780

https://academy-

content.apkpro.ru/lesson/f5999557-
18c8-4853-83a0-588b1830407a

https://academy-
content.apkpro.ru/lesson/f5999557-
18¢c8-4853-83a0-588bf830407a

https://academy-
content.apkpro.ru/lesson/acd826c¢f-
ba2d-49db-b216-ef7c26a84728

https://academy-

content.apkpro.ru/lesson/acd826ct-
ba2d-49db-b216-ef7¢c26a84728
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Xumus, 11 knacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axk1mmonepHoe obuiectBo «M3marensctBo «lIpocBemenue»
CocraB YMK «Xumusi. 10 knacc. ba3oBblil ypoBEeHb»

1. O. C. I'abpuensin, U. I'. Octpoymos, C. A. CnagkoB. Xumus.

10 knacc. ba3oBelil ypoBeHb. YUeOHUK.

2. O. C. I'abpuensn, C. A. CnaakoB. Xumus. 10 knacc. ba3oBblil ypOBEHb.
Pabouas TeTpans.

3. O. C. I'abpuensn, U. B. Tpury6uak. Xumus. COOpHUK 3a7a4 U
ynpaxHeHui. 10 knacc. ba3zoBblil ypOBEHb.

4. DnexTpoHHas popma yueOHUKA.

CocraB YMK «Xumus. 11 knacc. bazoBbiil ypoBEHbY

5. 0. C. TI'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. Xumus.

11 knacc. ba3oBsiil ypoBeHb. YUeOHUK.
6. O. C. I'abpuensH, C. A. Cnaakos. Xumus. 11 knacc. bazoBbiit ypoBeHb.
Pabouas Terpans.

7. O. C. I'abpuensn, U. B. Tpury6ouak. Xumusa. COOpHHK 337124 U
yrpaxsHeHui. 11 kimacc. bazoBblil ypOBEHbB.

8. DnexTponHas ¢popma yueOHHKA.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA



1.0. C. I'abpuensH u ap. Xumus. 10 kiacc. ba3oBslil ypoBeHb. MeTtognueckoe
nocobue.

2. O. C. I'abpuensu, C. A. CnaaxoB. Xumus. 10 kinacc. ba3oBblil ypOBEHb.
Pabouas Terpans.

3. O. C. I'abpuensn, U. B. Tpury6uak. Xumus. COOpHUK 33724 U
ynpaxHeHuid. 10 kinacc. ba3zoBblil ypoBEHb.

4.0. C. T'abpuensn u ap. Xumus. 11 knacc. ba3zoBelil ypoBeHs. MeToanueckoe
nocooue.

5. 0. C. I'abpuensn, C. A. CnankoB. Xumus. 11 knacc. ba3oBbiil ypoBeHb.
Pabouas Terpans.

6. O. C. I'abpuensu, U. B. Tpuryouak. Xumus. COOpHUK 3a7a4 U

ynpaxHeHui. 11 knacc. bazoBblil ypOBEHb.

IHU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

1. http://www.alhimik.ru.

2. http://www.hij.ru/.

3. http://chemistry-chemists.com/index.html.

4. http://c-books.narod.ru.

5. http://1september.ru/.

6. http://schoolbase.ru/articles/items/ximiya.

7. www.periodictable.ru.
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