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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CpeHEro oOIIero oO0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KouHuenuuu mnpenojgaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX Opranuszanusax Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNokeHH «CTpaTterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 1o 2025 rona» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OMNPEIEICHHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS OOYYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHMs, Pe3yJbTaTOB O0OyudeHUss U TpeOOBaHUI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alMM, SBISETCS HEOThEMJIIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM JTallOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIINX
[EJIOCTHOM CHUCTEME XHMHYECKOTrO o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpbI
YelloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TpUpoAHON cpede. Peanmusyercs xummueckoe oOpa3oBaHHE
oOydJaromuxcs Ha YpOBHE CPEHEro OO0IIero oOpa3oBaHHS CpPEICTBAMHU YYEOHOTO
npeaMera «XHUMHA», COJIEpKaHUE M IMOCTPOCHHE KOTOPOro OIPEAEIIEHbl B
nporpaMMe MO XUMHUHM C Y4YETOM CHEHIM(PUKKA HAYKHM XUMUHU, €€ 3HAUCHUS B
NO3HAaHUM TIPUPOABI U B MAaTE€pUAIBHOW >XKU3HU OOIIECTBa, a TaKXke C y4EToM
o0mMX Meaeil M NPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyro poiib B
COBPEMEHHOW IMBWIN3AINM, B CO3JaHUM HOBOM 0a3bl MaTepUalbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAloIlleM MHUpPE KaK O €IUHCTBE
IPUPOJII U YeloBeKa, KOTopoe (HOpMUPYETCS B XUMHH Ha OCHOBE MOHUMAaHUSA
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIBTYpPbI, HEOOXOIUMBIM YCIIOBHEM YCIEITHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XHMHUSI Kak Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTWW HalpaBlieHa Ha pelieHue
I00ambHBIX MPOOJIEM YCTOWYMBOIO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJTOTHUECKON 0€30MacHOCTH U OXPAHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMH LEIIMH U TOPUHIUIIAMH CPEAHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHD
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIH UM JUIsi  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLMYyMa, IPOJIOJKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOm@as M HEOPraHWYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko xumuu. OOpMHUPOBAHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT0oOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJXO/la K U3Y4YeHHI0 y4yeOHOro wmarepuana ©u 0OOyCIIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeNe’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCAMHEHUW, a TaKXKE Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
NpeICTaBleHut 0 CTpoeHuu BemecTB. CBeraeHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XUMHM IOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYATIBHBIC
MPEICTABICHUS O XMMHUYECKOUN CBS3H, KIAaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHuss B mOpeameTe «XuMus» 0a30BOro YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHus
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD» OOy4YarolMMCsl TPEIOCTaBISAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHUM O BaKHEHIIHWX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU,
CBOICTBaxX M NPUMEHEHUHU, A TAKXKE O XMMUYECKUX PEaKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJIEPKAHUS, HUMEIOINMHU KyJIbTypOJIOTHYECKUH W MPUKIAJIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XUMHUH C
OPYTMMH HAyKaMH, PACKpbIBAlOT €€ pPOJIb B II03HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0yiemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIMBATh HH(YOpPMALUIO H
OpUMEHATh €€ M TOMNOJHEHUS 3HAHWM, pPEIIeHUs HHTEIUIEKTyalbHbIX H
HKCIIEPUMEHTAIBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enom cojaepxanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  YPOBHSA  HM3YYEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHuEe y O0Y4YaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JIsI TOHUMAHMUS
¢unocopckux HaeH, TaKUX Kak: MaTepHalbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKoro Mwupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOAHBIX SBICHUM NYyTEM OHKCIIEPUMEHTA U
pEelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMM (akTaMu U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKUX MpooIieM, a
TaKKe MpodsieM cOepexeHUs: YHEPreTUIECKUX PECYpPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MaTepUasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUU
oOy4Jaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
ColepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIBHBIX  YYEOHBIX JEUCTBHM, uUMeommMx 0a30Boe 3HAYCHHE IS
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEUICHUS MpoOsieM, TOHUCKa, aHalu3a W
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX TSI TPUOOPETEHHSI OTIBITA MPAKTHUECKON
U HCCIIEOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUMU.

B mnpaktuke npemnogaBaHus XMMUH Kak Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 001Iero o0pa3oBaHus, IpU ONpPEaCICHUN
COJIEpPKATEJIbHOM XapaKTepUCTUKH LeJeld H3Yy4eHUs NpeIMeTa HallpaBiIeHUEM
MIEPBOCTENEHHONW 3HAYMMOCTU TPAJAMIIMOHHO NPU3HAETCA (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHYECKOU
JESATENbHOCTU YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K OINPEIACICHUIO LIEJEHd HU3y4YeHUs
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHM LIEJIAMH HM3Y4YEHUs IpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBISIOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKUX 3HAHUW KaKk  BaKHEUIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpaA, B OCHOBE KOTOPOH
J€XAaT KIIOYEBblE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUHU XUMUH,
OCBOCHHE SI3blKa HAyKH, YCBOCHHME M IMOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHUYECKUX peaklHil, HEe0OXOAMMBIX sl NpUOOpeTeHus
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACATENBHOCTH, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSCHEHHEM XHUMHUYECKOTO DKCHEPUMEHTa, COOJIOJEHHUEM IpaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3y4eHHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oduiero oodpazoBanus. CerojHs B
NpernojaBaHud  XMMUM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEIANOoYTECHUE
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHusA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00II€00pa30BaTEeIbHON OpraHu3aliy, BJIaJCIOIIET0 He
HAaO0OpOM 3HaHUM, a (YHKIUMOHAIBHONW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEATbHOU JKU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBA3M Cc 3TUM npH U3yYEeHUH MOpeaMeTa «XHUMHS» JOMUHUPYIOLIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsi K yCJIOBHUSIM THHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO T'PAaMOTHBIX
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y 0OydYaromMXcs KJIIOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHWE JMJISI Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS] OMbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHUH, a TakKXKe JUIsi OLEHKU C MO3UIUi
AKOJIOTUYECKON O0€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00y4YaroMMXCs: CHOCOOHOCTH CaMOCTOSATEIBHO IPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C KMU3HEHHBIMHU MOTPEOHOCTAMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE y O0YUYAIOIIUXCS ACCOIIMATUBHOTO U JIOTHYECKOT'O
MBIIIUICHUS, HA0MI01aTeIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, TMpPHU IUIAHUPOBAHUU W TPOBEJCHUU XUMHYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcsi YOSKJAEHHOCTM B T'YMaHUCTHUYECKOM
HAIPaBJIEHHOCTU XUMUHU, €€ Ba)XXHOW POJU B PEIICHUHM TJI00aIbHBIX MPOoOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHUS, TTOTIOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJAMMOCTH OEpPEKHOIO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOGHoM mmaHe cpeaHero ooOmiero ooOpa3oBaHUs Yy4eOHBIN MpeaMeT
«XuMUs», U3ydyaeMblii Ha 0a30BOM YpOBHE, SBIISIETCS 00s3aTE€IbHBIM Y4EOHBIM
IPEIMETOM.

OO61iee 4nco 4acoB, OTBEAEHHBIX JIJIsl U3yYEHUS XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKON XUMMHU

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuil A. M. Bytieposa, e€ ocHOBHbIE noJI0KeHHs. CTPYKTYpHBIE (OPMYJIbI
OpraHWYecKMX BewecTB. loMonorus, wu3zoMepusa. XuMHUYecKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYeCKUX COEJUHEHUM (CUCTEeMaTUyecKas) W TpUBUAJIbHBIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHsS BELIECTB W HUX MPEBPALICHUN:
O3HaKOMJIEHHE C O0pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMMCAHUE AEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
NPOCTEHIIINE TPEACTABUTENN alKaHOB: (U3MYECKHE U XHUMHYECKHE CBOMCTBa
(peakuuu 3aMEUIEHUsT W TOPEHHSs), HAXO0XKJAEHUE B IMPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKEHOB: (PU3UYECKUE W XHMHYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpaTallid, OKUCIEHUA U
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psil. ALIETHIIEH
— MpOCTEMIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUIpUPOBaHUs, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumenerue. TOKCUIHOCTH



apeHoB. ['eHeTmyeckass CBsI3b MEXAYy YIJIEBOAOPOAAMH, NPHUHAMICKAIIUMHU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupoaHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaluTUyecKuil), mnuponus. I[IpomykTbl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALICHUM:
O3HAKOMJIEHHME C o0Opa3laMu IUIacCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLUH
«Hedpte» n  «Yromp», MOIEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ATHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaumn.

Boruncnenuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoacoaepsxkammue opranudeckue coeIUHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL.. MeETaHONI U OSTAHOJ: CTPOCHME,
¢usznueckre MU XUMHYECKHE CBOWMCTBa (peaklUuMd C AaKTUBHBIMH METaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHEe. BoooponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHEe H XUMHYECKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue gpenona.

Anpnerunipl U Kemouwvl. DOpMalblIETH[, aLETAIBIETUI. CTPOCHHE,
¢uznueckre U XMMHUYECKHE CBOMCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJeNbHBIE KapOOHOBBIE KUCIOTHL. MypaBbHHAS W
YKCyCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe M XUMHUYECKHE CBONCTBa (CBOMCTBA,
oOmue /Il Ki1acca KUCJIOT, peakuus 3TepuuKaIim), MOTydYeHUEe U MPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPECTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIA BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBHE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHBIX 2¢upoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorndeckas
POJIb JKUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
Heunoo3bl.  Pu3nueckue M XUMHYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYE€HHMS BEIIECTB WU WX IPEBpAILCHUN:
npoBe/ieHre, HaOJII0IEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KauYe€CTBEHHbIE PEaKUMHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOoJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuom meau(ll)), anpaernnos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxkcuaom wmenu(Il), B3aummoneicTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3amaun.

Bbruncnenuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (maccel, 00BbEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WM IIPOJYKTAa PEAKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHu4ecKue COeAMHEHNU.

AMUHOKHCIIOTBI KaKk amM(pOTepHble OpraHudeckue coenuHeHus. duznueckue
U XUMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha HpuMepe IiaunuHa). buomornyeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoaHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepsuuHas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KaUeCTBEHHbIE pEaKliu Ha OeJIKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M MUX IPEBPALLCHUN:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIeHATypalus OeJIKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCIUHEHHUSA

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHBIE METObl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YyYEHHs BEIIECTB M UX IPEBpAIICHMI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXIpeIMETHBIX CBIA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIISIETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX IIOHATUW, TaK U MOHATHUM, SABJIAIOIIMXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccU(UKalMs, NEPUOJUYHOCTb, HAONIOIEHNUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJAEINPOBAHUE.

@®usuka: Marepus, DJHEpPrus, Macca, aToM, OJJCKTPOH, MOJIEKYIIa,
DPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoOe€ COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypcehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE IPEnapaThbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEHT. AToM. Sapo aromMa, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeleNieHUsl AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Tepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3akoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHABI XHMHYECKON CBSI3U
(koBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOE€HHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o aucnepcHbIX cucremax. VICTUHHBIE W KOJUIOWHBIE PACTBOPHIL
MaccoBas 10Jis1 BEIIECTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUH. Homenxkiarypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peaknus. Krnaccudukammss — XMMUYECKMX — peakluuil B
HEOPraHWYECKON M OpPraHMYEeCKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TTPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas aucconuanus. CUibHBIC U ciaadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKuCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHMS BEIIECTB MU HX MPEBPAILICHUM:
neMoHcTpanusa Taonui «llepuoandeckasl cucrema XuMuueckux sneMentoB JI. WM.
MenneneeBay, H3ydeHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3okeHHe TMEPOKCHIa
BOJIOPO/Ia B MPUCYTCTBUM KaTaIM3aTOPA, OMPEACICHHUE CPE/Ibl pACTBOPOB BEIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKIMd HOHHOTO OOMEHA),
IIPOBEICHUE MPAKTUYECKON paboThl «BnusHue pa3audHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérnurnie 3agaun.

Pacuétel 1O ypaBHEHMSIM XMMHUUYECKMX pEakluuii, B TOM 4YHUCIIE
TEPMOXMMHYECKUE PACUEThl, PacU€Thl C HCMOJb30BAHUEM TOHSATHUS «MaccoBas
JIOJISL BEILIECTBAY.

Heopranunyeckasi xumus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOJ1a, cephl, hochopa u yriaepoa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrieponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHnEe BaXKHENIINX HEMETAUIOB U UX COCIMHEHU .



Meramisl. Ilonoxxenue meramnoB B llepuoguueckonl cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTU CTPOEHMS JIEKTPOHHBIX 000JO0YEK
aToMOB MetauioB. O6mme gusnyeckue cBoiicTBa MeTamioB. CriiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB M WX MPEBPALICHUN:
U3y4YeHHe KoJUIeKUMH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIIECHHE
HKCIIEPUMEHTANbHBIX 3a/Ja4, HAOJIOJeHWEe M ONHCAHHE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHA ATIOMUHUS C PACTBOPAMHU
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

Pacuétnrle 3amaun.

PacuéTthl mMacchl BemecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIIU OJHO
U3 BELIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUAIIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHHUSL.

XuMHUs U 3J0pOBbE YEIIOBEKA: IMPABUJIA HKCHOJIB30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIb30BAaHUS TMPEMapaTOB OBITOBON XUMUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydYeHWH OOmed u
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAyYHBIX TOHATHH, TaK W TIOHATHW, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKalus, TM[EepUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusnka: mMaTepusi, SJHEPTrHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PATHOAKTHBHOCTh, MOJICKYJIa, SHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (DM3WYCCKUE BEIMYUHBI U CIMHUIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaAbI, TOPHBIC TOPOJIBI, TIOJE3HBIE MCKOITaeMbIe, TOTLIMBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAs] MPOMBIITUICHHOCTh, METALTYypPTrHs, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTCPHAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTb,  MPOHU3BOJICTBO
KOCMETHYECKUX IMPEnapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpeAaHero ooOImero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS NpeaMera «XUMHUs» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPECIICHUIO;

HAJIM4YMEe MOTHUBAIIMU K O0YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaroIIMXCsl PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPaX]TAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeameTa «XUMHS»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OTBITA IMO3HABATEILHOW W MPAKTUYECKON JESITEIHLHOCTH
00y4aroUMXxcs Mo peain3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaaaHCKOT0 BOCIUTAHMS

OCO3HAaHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIecCY TBOpUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W IMI03HABaTEJIbHBIX MOTHMBOB B IMOJYyYCHUH U TOCIEAYIOIIEM
aHanu3e mH(opMalMKu O MEePEOBLIX JOCTHKCHUSX COBPEMEHHOM OTECYECTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUNA 3TUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 3/I0POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IMacHOr0 OOpalleHus ¢ BEIIeCTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU JAEATEIBbHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYCK (YMOTpeOIeHuUs
aJIKOr0JIsl, HAPKOTUKOB, KYPEHUS );

5) Tpy/10BOT0 BOCTIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAIbHOM HANPaBIEHHOCTHU (B paMKax CBOErO KJIacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyHAY, JIOASM TpyJa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHJIUBHUAYaJbHOM TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) IKOJIOrH4eCKOro BOCIUTAHMS

AKOJIOTMUYECKHU IIeJI€CO00Pa3HOr0 OTHOILICHHUS K TPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS;

AKTUBHOTO HEMNPHUATUS JCUCTBUN, MPUHOCAIIUX BpPEd  OKpYKaIOIIeh
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO HKOJOTUYECKOTO MBIIIICHUS, YKOJIOTHIECKOU KYIbTYPHI,
OTbITa NS TeTbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBLHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHUS CHEeNM(DUKM XUMUU KaK HayKH, OCO3HaHMs €& pOlu B
dbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUU IIEJOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYXKAIOIIeM MHUpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU 1T COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKOW HAaNpaBIIEHHOCTH W Ba)XHOM pOJIH B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMIMHBI, OOECIEUYEHUH YCIOBUUN
YCHEIIHOTO TPyla H OKOJOTUYECKH KOMGPOPTHOM JKH3HU KaXKIOTO dIICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHHUS J1eJ1aTh 0OOCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB M HMEIOIIMXCA JaHHBIX C ILEJNbI0 MOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCHOJb30BaTh XHUMHYECKUE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYallHUsIX;

UHTEpeca K MO3HAHUIO U UCCIIEJOBATEIBCKOM IEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyZAa B PaslMuUHBbIX cpepax npodeccuoHalbHOMI
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI Y4eOHOTo Tpeamera «XuMUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPAXKAOIIHE
IIEJJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHeIU(PUKY METOJI0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
Ipoliecc, CUCcTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeAOBaHNE, HAOIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE yueOHbIe NEeUCTBUA (TI03HABATEbHBIC, KOMMYHUKATHBHEIE,
PETYISATUBHBIC), o0ecrieunBaroNnIne dbopmupoBaHue GyHKIIMOHAIBHO M
IPAMOTHOCTH U COIUAJIBHOW KOMIIETEHIIMHM O0YJaIONUXCS;

CIIOCOOHOCTh 00ydJaronuxcs HCII0Ib30BaTh OCBOCHHBIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbIE Pe3yiabTaThl OTPaXalT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATCIILHBIMH, KOMMYHUKATHBHBIMA W  PETYISTHBHBIMH
JICUCTBUSIMH.

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEUCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (popMyIHpoBaTh W aKTyalM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEACNIATh IIeNM JESATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMU;

KCTOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEepHbIC MPU3HAKU TMOHSATUM M yCTAHABIMBATHL MX B3aWMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYKIEHHUS (MUHAYKTUBHBIC, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIEC) MOJICNIH, IPEOOPA30BHIBATH MOICIIBHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMH4YecKas ¢Gopmysa, YpaBHEHHE XUMHYECKOU
peakiuu — TMpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkuuu;

(dbopMynHpOBaTh LIETU U 33]1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJI0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (QopMyIupOBaTh
0000111eHNS ¥ BBIBOJIBI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YIbTATOB HCCIIECIOBAHNUSA,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCIAEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSABISITH CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUMCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmamnueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX WHMOpManuu (HAy4IHO-
MONYJISIpHAsT JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMs, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCTB;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OIBIT MCIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaIbHYIO  (GOpMY  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3bIK B KadeCTBE CpEACTBAa Mpu pabdoTe ¢
XAMHYECKOW HMH(POpMAIMEH: TPUMEHITh MEKIPEAMETHbIC ((DHU3udecKkue u
MaTeMaTHYECKHE) 3HAaKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAae€MOM TeMbl B XOJ€ JUajora u/miu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyJIHpPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JCSATEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMMU TIPU BBITIOJTHEHUU
XUMHYECKOTO JKCIEPUMEHTA, MPaKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgyajieHue YHUBEPCAJIbHBIMH PeryJATUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSATENIbHO ITUIAHUPOBATh M OCYIIECTBISTH CBOIO ITO3HABATEIBHYIO
JESTENbHOCTh, Ompenesss e€ Ieau HW 3a7a4yd, KOHTPOJUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpeIjaraeMblii  aJlrOpuUTM JACHCTBHMA TpHU
BBIMIOJTHEHUU Y4YE€OHBIX M HCCJIEAOBATENbCKUX 3aJad, BHIOMpaTh Haumbosee
3 PeKTUBHBIN CMOCO0 HMX pemeHus ¢ Y4E€TOM TOJYYeHHUs HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTA Ha OCHOBE CaMOaHaIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHSD)
OTPaXaroT:

c(hopMHpPOBAHHOCTH  TPEACTABICHUM O XUMHUYECKOH  COCTaBJISIOINICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa, pPOJIM XHMHUU B TO3HAHUM SIBICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAILHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI pEIICHHs TPAKTUUECKUX 3a/1a4
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUUYECKUW DJIEMEHT, aTOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJIHBIN CKeleT, (QyHKIMOHAJIbHAS TpyIIa,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN Psijl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHACJIOPO/ W a30TCOJIepKalllie COEIMHEHHs, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWUMHHU; MHUPOBO33PECHUECCKUE 3HAHUS,
JeXalne B OCHOBE TOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH XHMHYECKHX
SBJICHUH, (DAKTONOrMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJNB30BATh XMUMHYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM )
dbopMyn  OpraHMYecCKHMX BEIIECTB M yPAaBHEHHM XMMHYECKUX pEaKIIuil,
M3rOTaBIIMBATh MOJIENM MOJIEKYJ OPraHMYECKUX BEIIECTB JUISI WILTIOCTPALUUA HMX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPHUHAIICKHOCTh H3YUEHHBIX
OpraHMYeCKUX BEIIECTB MO0 HX COCTaBy M CTPOCHHUIO K OIPEACIEHHOMY
KJIACCy/Tpynne COeAuHEHUN (yrJIeBOJOPOABI, KHUCIOPOA U a30TCOJEpIKAIINE
COEIMHEHUS, BBICOKOMOJIEKYJSIPHBIE COEJUHEHHUs), J1aBaTh UM Ha3BaHHS IO
cucreMarnueckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUS OTACIbHBIX OPraHMYECKHX BEUIECTB (ITHIICH, MIPOIMIICH, AalETUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMaNbIeTu, aleTaabIAeTul, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCJIO0TA, CTEApUHOBAsI KUCIOTa, TJIF0K034,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

cOpMHPOBAaHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB, CTPOECHHE,
dbu3nUecKkue M XUMHYECKHME CBOMCTBA TUMHYHBIX MPEACTAaBUTENCH pa3IMUHbBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIMWJIEH, alleTHJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, ATUJICHIIUKOJb,
[JIMIEpUH, (EHOJ, aleTalIbIETUl, MypaBbUHAsE M YKCYCHas KHUCIIOTHI, TJIOKO3a,
Kpaxmall, IeJUTI0J103a, aMUHOYKCYCHAsl KUCII0Ta), WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJY HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTJIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB WJIM MPOJAYKTOB PEaKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAHUNH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YUEHUU BEUIECTB U
XUMHYECKUX SIBIIEHUN (HaOI0IeHne, U3MEPEHUE, SIKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS I TPUHATUS pEUIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IATh TTPaBUIIA MOJIH30BAHUS XUMHUYECKOM
NOCYJIOH W Ja00paTOpHBIM O00OpyJAOBaHHWEM, a TaKXe IpaBWia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU TIO BBIMOJHEHHUIO J1a0OpPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHH IUTAHUPOBATH W BBIMOJHATh XUMHYECKHM
AKCIIEPUMEHT (IIPEeBPAIIEHUS OPTAHMYECKHUX BEIIECTB MPY HarpeBaHUH, TOTyUYEHUE
STUJIEHA U W3YYEHUE €ro CBOMCTB, KAUYE€CTBEHHBIE PEAKIMU OPraHUYeCKUX
BEIIECTB, JCHATypalusi OCNKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAaMU TEXHUKHA O€30MAaCHOCTH TpHU OOpaImeHuu ¢
BEIIECTBAMU U J1aOOpPaTOPHBIM O0OpPYAOBaHWEM, TPEICTABIATh PE3YJIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3amucH ypPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAITU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK U3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  COOJIIOJaTh  MpaBWa  JKOJOTHYECKU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsS] CBOETO 3/I0pPOBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBHUS HA KUBbIE OPraHU3Mbl OIpPEAEIEHHBIX OPTraHUYECKUX
BELECTB, MoHMMas cMbica mnokaszarens [IJIK, moscusaTe Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS KX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl 0Oy4YaroIIMUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CIEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUI: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUUW B TIO3HAHWUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHUU MBIIUICHHS U KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM IS pEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE MOHATHS (XUMHUYECKHI 3JEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJSIPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KpUCTAIIINUECKas PEIIETKa,
TANBl ~ XUMHWYECKUX  pPEAKIWi, PpPaCTBOpP, BJCKTPOIUTHI, HEDIJICKTPOJIHTHI,
BJICKTPOJIMTHYECKAs JIUCCOLMALNSA, OKHCIHUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKOW peakIMu, XUMHYECKOE DPABHOBECHUE), TEOPUM U 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dHEPTUU
MpY XHMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJUYECKUM S3BIK XHWMHH,
MHUPOBO33PCHYECKHUE 3HAHHWS, JIEKAIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTUA H
CUCTEMHOCTH XHMHMYCCKUX SBIICHHM, (PAKTOJOTHYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HMCTOJIBb30BaHUM BaKHEUIIIMX HEOPTAHWYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE MPU3HAKU MOHSITHIH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHUSA IPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHU;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJNB30BAaTh XUMHYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUs (GOpMYJ BELIECTB M  yPAaBHEHUM  XUMHUYECKUX  PEAKLUH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEUIeCTB (yrapHblid Tra3, YIJIEKUCIbIA ra3, aMMHakK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJIeHTHAasi, MOHHAs, METaJNINYECKasi, BOJOPOHAS) B COCAMHEHUSX, THUII
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMYECKasi), XapaKTep Cpe/bl B BOJHBIX PAaCTBOPAX HEOPraHHMUECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHH YCTaHaBIINBATh NPUHAJIEAKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENENEHHOMY KIaccy/Tpymime
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
W. MeHnpneneeBa U IeMOHCTPUPOBATH €70 CUCTEMATUZUPYIOUTYIO, OObSICHUTEIIbHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuonoB Ileprogudyeckoil CHCTEMBI
xuMuueckux sjaementoB JI. M. MennesneeBa, HCIONb3ys IOHATHSA «s-, P-, -
AJIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKHUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB XMMHUYECKHUX DJIIEMEHTOB M UX COCAUHECHUI
0 MepUoJIaM U rpynmam [lepruoanyeckor CuCTEMbl XUMUYECKHX 351eMEeHTOB [[. M.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUN  XapakTepu3oBaTh (OMHUCHIBaTH)  oOmIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHHs KJIACCU(DUIHUPOBATH XUMHUYECKHE DPEAKIMU II0
pa3IUYHBIM IPU3HAKAM (YMCIIYy M COCTaBY pPEarupyrollydX BEIIECTB, TEIJIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTETNEeHEW OKHCIIEHHUS 3JIEMEHTOB, 00paTUMOCTU
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHMI COCTaBJISTh YPABHEHUS DPEAKIMHA pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKLIM HOHHOIO OOMEHA, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHUPOBAHHOCTh yYMEHUN TPOBOIUTH PEAKIMH, TOATBEPIKIAIOIINC
KaueCTBEHHBI COCTaB pAa3IMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIOIINE B BOIHBIX PACTBOPAaX HEOPTAaHUICCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh yYMEHHH pacCKpbIBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHUS JJCKTPOHHOTO OallaHca
ATUX PEAKLUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM
pEaKIUy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aercTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUUYECKHE IMPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TOJIYYCHHsI CEPHOW KHUCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OONMX HAYYHBIX MPUHIIUIAX MU
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH MPOBOJIUTH BBIYUCICHHS C HCIIOJIb30BaHUEM
MOHSITHSI «MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IpH XMMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO U3 YYAaCTBYIOIIHMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEIIECTB, PEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBUIIa MOJIH30BAHUS XUMHUYECKOM
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalleHUs: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBIIOJHEHUIO JaOOpPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHI IUIAHMPOBATH W BBIMOJHATh XUMHYECKHIM
AKCIIEPUMEHT (pa3ioKEeHUE MEePOKCHIa BOJOPOAA B MPHUCYTCTBUU KaTalM3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHANKATOPA, BIUSHHUE PA3IUUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaknuu MOHHOTO OOMEHa, KauyeCTBEHHBIE peaKIMu Ha cyinbdaT-, KapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamiel» U «HemeTamnbl») B COOTBETCTBUM C TMPAaBWIAMH TEXHHUKHU
0e30macHOCTH MPU OOpAIIeHUH C BEUIECTBAMU U J1a0OPATOPHBIM 000PYIOBaHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIepuMeHTa B (QopMme 3ammcu
YpaBHEHUI COOTBETCTBYIONIUX peaKnuii U (HOPMYIUPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpMHUPOBAHHOCTh YMEHWH KPUTHYECKH aHAITU3UPOBATH XWMUUYECKYIO
uHOpPMAINIO, TONy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBUja  AKOJOTHYECKHU
1enecooOpa3Horo MoOBEeJAeHUS B OBITY M TPYJAOBOM JAESATEIBHOCTH B IEIAX
COXPAHEHHUsS] CBOETO 3/0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS H
MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIIUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbeHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns s 3anucu XMMUYeCKUuX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne /i HaunmeHoBaHMe pa3/iesioB U TeM Kourponsmuie | TpakTiieckue (uudgposbie)
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypens
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4ecKONH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OPTaHUYECKUX COCTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yriaeBoa0poAbl: adKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYEeCKHE yriIeBOI0POIbI 2
24 [IpupoaHble UCTOYHUKHU YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Wroro no pazneny 13
Paznen 3. Kuciopoacoaepxanue oprannyeckue coeIMHeHUs1
3.1 Crnuptsl. ®enon 3
3.9 Anbnerunpsl. KapOoHOBBIE KHCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 2




Hroro no pazaeny

13

Pasnen 4. AzoTcoaeprxkaiiue opraHndecKue coeMHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHI. bemkn 3
Wroro mo pazneny 3
Paszgea 5. BoicokoMoJIeKy/JIsSIpHbIE COeIMHEH U

5.1 [Tmactmaccer. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenune atomoB. [lepronueckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 3
anemenToB J[. . MenaeneeBa
19 Crpoenue BeuiectBa. MHOroo6pasue 4
' BEIECTB
1.3 XUMHUYECKUE PEeaKIUU 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi XuMus
2.1 Mertamis
2.2 Hewmeramibt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 5
' BEIIECTB
Uroro no pazneny 17
Paznea 3. XuMus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrponubie | - Hpaknirieckie H3yyeHusi = oOpa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHHE, pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHN4YeCKUX
2 coenuHeHuit A. M. bytiepona, eé 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 opraHuueckux Bemiects. HomenknaTypa 1
(cucTemaTuyeckas) U TPUBUAILHBIE
Ha3BaHMs OPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUN Psifl
5 Mertan u 3TaH — npocTeime 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
7 OTUIIEH U TPONUIIEH — MPOCTEMIINE 1
MIPE/ICTaBUTENH aJTKEHOB
8 [Ipaktuyeckas padota Ne 1. «Ilomydenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHBbIL




AJIKMHBI: COCTaB U 0COOCHHOCTHU CTPOCHHH,

10 TOMOJIOTHYECKUH psifl. ATleTHIIeH —
MPOCTEUIINI MPEICTABUTEIb AJTKUHOB

1 Beruncnenus no ypaBHEHUIO XUMUYECKOM
peaxkuuu

12 ApeHnbl: 0eH30.1 U T0J1yod. TOKCUYHOCTb
apeHoB

13 I'eneTrueckas CBsI3b YTI€BOIOPOJIOB,
MPUHAIIIEKAIINX K Pa3IMYHBIM Klaccam
[TpupoiHBIE ICTOYHUKH YTJIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ras3sl, HePTh U MPOIYKTHI €€ ImepepaboTKH
[IpupoaHbIle HCTOYHUKH YIIIEBOAOPOIOB:

15 MIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC
ra3bl, HeTh U MPOAYKTHI €€ mepepaboTKu

16 KonTtponpHas padoTa mo pazaeny
«YTIIeBOAOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTBHI:
METaHOJI U 3TaHoJI. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: ATUIICHTIIUKOJIb U
TIIMIEPUH

19 @DeHOo: CTpOeHHE MOJICKYIbI, PU3NYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anpaeruapl: opManbIeru v
areTanbJeruy. AleToH

21 OnHOOCHOBHBIE NpeieNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBDY

23

CTeapI/IHOBaﬂ 1 OJICMHOBAas KUCJIOTHI, KaK
MMpEACTAaBUTCIIU BbICHINX Kap6OHOBI>IX
KHUCJIOT

24

Mbr1a Kak coJid BBICIINX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnosxHble 3¢upbl Kak MPOU3BOJIHBIE
KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CII0KHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHune,
OuosoruuecKas poJib KUpPOB

27

VYrneBospl: cocTaB, KilaccupUKaIius.
Baxwueiine npecTaBUTENN: TIII0K03a,
dbpykTO3a, caxaposa

28

Kpaxman u nensionosa Kak IpupoIHbIe
MOJIUMEPHI

29

KonTtponpHas padoTa mo pazaeny
«Kucnopozcoepxaiiye opraHuaecKue
coenuHEeHU/ Beepoccuiickas
MpoBepoyHas pabora

30

OO6mrast XxapakTEepPUCTHKA a30TCOASPIKAIIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccutiickas npoBepouHas pabota

31

AMMWHBI: METUJIAMHH U aHUJIAH

32

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpraHMYECKHUE COEIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCANMHCHUA

OCHOBHBIE TTOHSITUS XUMHUU

33 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH 1
OcHOBHBIE METO/bI CUHTE32
34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHHM. 1
[InacTtmaccsl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTyparus aToMoB

[Iepnoanueckuii 3akoH u [leproauueckas
CUCTEMa XMMUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U HX COSIUHEHHMMH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BenecTBa. XUMUYECKas CBA3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH CBsi3U. BojopoaHas cBsizb

BajneHTHOCTB. DIIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucieHus. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE M KOJTTOUIHEIE PacTBOPHI.
MaccoBas A0J1s BEIlecTBa B pPacTBOpPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coequHeHn . ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH TIPU
XUMHUYECKUX PEAKIMAX

Ckopoctb peakuuu. OOpaTuMble PeaKIUH.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PeaKium»

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojopoiHOM Tokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['uapoms
OPraHUYECKUX ¥ HEOPTaHMYECKUX BEIECTB

12

OKHCIHUTEBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTponsHas paboTa o pazneny
«Teoperndeckre OCHOBBI XUMU

14

Mertansl, ux nonoxenue B [lepuoandeckoii
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznveckre cBONCTBa
METaJJIOB




15

CrinaBel METAJIIOB. DJIEKTPOXUMUYECKU Psijt
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHM, KaJTui, KAJIbIIMI, MarHui,
IIOMHUHMI) U UX COEUHEHUI

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHUH

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKEeJIe3a U UX
COCIMHEHU I

19

[Tpaktudeckas padora Ne 2. "Pemenue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«Merambn"

20

HemeTamnel, HX HOJI0KEHHE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, hochopa u yriaepoaa)

22

XHWMHYECKUE CBOMCTBA raJIOTeHOB, CEPhI U UX
COETMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COETMHEHUN

24

XHUMUYECKUE CBOMCTBA YIiIepoaa, KPEMHHUS U
HUX COeIUHEHUN

25

[IprmeneHnne BaXXHENIIMX HEMETAIIOB U UX
COeIMHEHUI

26

O0001IeHrE U cucTeMaTU3alus 3HAHUH 110




Tteme «HemeTamny. Beraucienus mo
YPABHEHUSM XUMHYECKUX PEAKLIUI U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktudeckas padora Ne 3. «Pemenne

27 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"HemeTtaiuie!"»

o8 KonTpoasHas padota mo reMam «MeTayibh 1
n «Hemeramasny

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranndeckne v opraHidecKue OCHOBAHHUS
AmpoTepHBIE HEOPTAHUIECCKHE H

30 OpraHuYecKre coeMHeHUs. [ eHeTHnIecKas 1
CBSI3b HCOPraHUYECKHX M OPTaHUICCKIX
BEIIIECTB
Ponb xuMun B 00ecrieyeHUH SKOJIOTMUECKOM,

31 JHEPreTHYCCKOM M MUIIEBOI 0€30MMaCHOCTH, 1
Pa3BUTHH MEUIIMHBI
[IpencraBnenuss 06 0OIMMUX HAYYHBIX

32 MPUHITUATIAX TPOMBIIUICHHOTO TIOJTy4EHUS 1
Ba)KHEHIIINX BEILECTB

33 UYemoBek B MUPE BEIISCTB M MAaTECPHAIIOB

34 XUMHS ¥ 370pOBbE YETIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEro 001Iero 00pa3oBaHus

TeopeTnueckre 0OCHOBBI OPraHUYECKON XHUMUN

CpopMHpPOBAHHOCTh TPEICTABICHUM O XUMHUYECKOW COCTABJISIFOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, pPOJIM XUMHH B TO3HAHUH
SABJICHUN TIpUpoAbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOMW ISt
pelieHuss TMPAKTHYECKUX 3a7ad H OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Ccpesie

Bnagenune cucremMold XUMHYECKHMX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOITOJIATAOIIHE TTOHSATHS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPHUIIATETLHOCTh, CTEMEHb OKHWCJICHUS, XHMHUYECKas CBS3b,
MOJIb, MOJISIDHAsT Macca, MOJISIPHBIM OOBEM, YIJIEpOIHBIA CKEJIET,
byHKIIMOHANBHAS ~ Tpymma,  pajadKal, HU30Mepus, HU30MEpHI,
TOMOJIOTHUECKHIM s, TOMOJIOTH, YIJICBOAOPOJbI, KHUCIOPOA- |
a30TCoJepIKalIie COCIUHEHUs, OHOJIOTHUYECKH AKTHBHBIC BEIIECTBA
(yrineBompl, )KHUpPBI, OCNKH), MOHOMED, MOJIUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCJUHEHHUS); TCOPUM U 3aKOHBI (TEOpus
XUMHUYECKOTO CTPOCHHUSI OpraHuyeckux BemiectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHH, (PaKTOJIOTHYSCKUE
CBEIICHWS O CBOKMCTBax, COCTaBe, IIOJYYCHHHM HW 0O€30MacHOM
WCIIOJIb30BAHUN BAKHEUIIUX HEOPTaHMYECKUX M OPraHHMYECKUX

BCIICCTB B 6BITy n HpaKTH‘IGCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

ChopmMupoBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE IPU3HAKH
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHUSI MPH ONHCAHMM COCTaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpraHN4YCeCKUux COeUHEHUN

10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

1

1.1

1.2

1.3

14

c(OPMHUPOBAHHOCTh YMEHUH HCIHOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpall€HHOW) (opMyn OpraHMYeCKUX BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEeaKLuil, U3roTaBIuBaTh MOJEIN MOJIEKY]l OpraHUYeCKUX
BEUIECTB JUISl WJUIFOCTPALMM MX XMMHUYECKOIO U MPOCTPAHCTBEHHOTO

CTpOCHHUSI




15

ChopmupoBaHHOCTH ~ YMEHUH  yCTaHABIMBATh  MPUHAAJICIKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB II0 HMX COCTABY U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (Tpymme) coeauHeHuM (YriieBOJOPO/IbI,
KUCIIOPOA U a30TCOJEp)KAIINE COCAMHEHHS, BBICOKOMOJIEKYISIPHBIC
COCI[I/IHGHI/DI), JaBaThb nm Ha3BaHUA 110 CUCTEMATHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OINPEACTATh BHJIIBI XUMUYECKOUN CBS3H B

OpraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPAaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHUS NPUMEHSTH: IOJIOKEHUS  TEOPUU
CTpoeHusi opranuueckux BemectB A.M. byriepoBa st o0bsCHEHUS
3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHMS; 3aKOH

COXpPaHCHUS MACChl BEUICCTB

YrneBoaopoabl. Kucnopoaconepxamue " azoTcoAeprKalme

OpraHn4eCKUC COCINHCHHA. BI)ICOKOMOHeKyHS[pHBIe COCINMHCHHUA

2.1

CpopMHpPOBAaHHOCT, yMEHHI TPHBOJWTH TPUBUAILHBIE HA3BAHMS
OT/ACIbHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOTMICH, alleTHUJICH,
STUJICHTJIUKOJb, TIHIEpUH, ¢GeHoJ, (QopMaabAeTh, aleTaabIeTu/I,
MypaBbUHAsl KHUCJIOTA, YKCYCHas KHCIIOTA, OJEUHOBAs KHUCIIOTA,
CTeapuHOBasi KUCIIOTa, TIIIOKO3a, (PYyKTO3a, Kpaxmas, IeJUTI0J03a,

TJIUIIAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
Gu3nYecKue M XUMHUYCCKHUE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHIICH,
NpONWICH, anetuieH, Oyramauen-1,3, merwnOyraauen-1,3, OeHzoll,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPUH, (EHOJ, aleTalbICTh]I,
MypaBbHUHAs M YKCYCHas KHCIOTBI, TJIIOKO3a, KpaxMmaj, IeJUTJI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HIUIFOCTPUPOBATH I'CHCTHUYCCKYHO CBIA3b
MCKAY THUIIMYHBIMHA npeaACTaBUTCIIMU Pa3iIMYHbIX KJ1aCCOB
OpraHN4eCKUX BCHICCTB YPABHCHUAMHN COOTBCTCTBYIOMINX XUMHUYCCKUX

peaxIuii ¢ MCMOIb30BaHUEM CTPYKTYPHBIX GOpMYIT

2.4

CchopmMrpoBaHHOCTH YMEHUS XapaKTepU30BaTh UCTOYHHUKH
YTJIEBOJIOPOJHOTO ChIPbs (HE(Th, MPUPOIHBIN T'a3, yroib), CIOCOObI UX

nepepa60TKI/I U MPAKTUYICCKOC IPUMCHCHUC ITPOJYKTOB nepepa60TKH

XUMHUS 1 )KU3Hb. PacuéTol

3.1

ChopmMupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHHUI 00 OCHOBHBIX

MCTONAaX HAYYHOI'O INO3HAHUS, UCIIOJIB3YCMbIX B XUMUHU IIPU U3YUYCHUU




BEIIECTB U XUMHUYECKUX sBICHUU (HAOMIOEeHUE, HW3MEpEeHHE,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CHCTEMHBIE
XUMUYECKWE 3HAHUS Il TPUHATHS PEUICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUuAX, CBA3aHHBIX C BEIICCTBAMUA U UX MPUMCHCHUCM

3.2

ChopmupoBaHHOCTE YMEHHH COONIONATh TMpaBWiIa TOJIH30BAHUS
XUMHUYECKON TOCY/0N M J1abopaToOpHBIM OOOpYIOBAaHHEM, a TaKKE
npaBuja 0OpaleHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU

11O BBIINIOJIHECHUTO J'Ia60paTOpHI>IX XUMHNYECCKHUX OIIBITOB

3.3

CdopMHPOBAHHOCTH YMEHHI TIAHUPOBATH U BBHIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEBPAIlIEHUs] OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU,
NOJTy9eHUE THIIEHA W U3yYCHHE €0 CBOWCTB, KAYECTBEHHBIC PEAKIINU
OpraHnu4YeCKUX BCUICCTB, JACHATypanus 0eJIKOB Ipnu Harp€BaHUU,
OBCTHBIC PCAKIIUU 6CJ'IKOB) B COOTBCTCTBUU C IIpaBUJIaMH TCXHUKH
0e30MacHOCTH TpHU OOpalleHMH C BellecTBaMH U J1a00opaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yAbTaThI XUMHUYECKOTO
JKCTIEpUMEHTa B (opMe 3amncu ypaBHEHUH COOTBETCTBYIOIIMX

peakmuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB

3.4

CdopmupoBaHHOCTh YMEHHI MTPOBOANUTH BBIYUCIEHUS 110 XUMUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO

U3 UCXOHBIX BEUIECTB WJIM MPOAYKTOB PEAKIINH)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKH aHaJIM3UPOBATH
XUMHUYECKYI0 HHGOpMalMIO, MOJIYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEepHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COONMIOJATh TMpaBUiIa SKOJOTHUYECKH
1esnecoo0pa3Horo MoBeJIeHUS B OBITY UM TPYIOBOM JEATEIbHOCTH B
LEJSIX COXPAaHEHHS CBOErO 3JI0OPOBbS M OKpPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI
OTpeNeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICI MOKa3aTels
I[NAK (mpenenbHO JOMYyCTUMOW — KOHIIGHTpAIMM), TMOSICHATH Ha
npuMepax CHocoObl YMEHBLIEHUS M MPEAOTBPAIICHUS WX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4Y€JIOBCKa

11 KIIACC

Kon
NpoBePsIEMOro

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus




pe3yabTara

1

Teopernueckue OCHOBbI XUMHH

11

Bianenue cucreMOl XMMHUYECKHX 3HAHMM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATalOIlM€  MOHATUSA  (XMMUYECKHMH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI04Ka aToOMa, S-, p-, 0-3JIeKTpOHHBIC OpPOUTAIIN ATOMOB,
WOH, MOJIEKYJa, BAJCHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTb, CTEIICHb
OKHCIICHUs, XMMHYECKasl CBA3b, MOJb, MOJISIPHAs Macca, MOJSPHBIN
00BbEM, KpUCTAINIMYECKAsl pEIIETKA, TUMBl XUMHYECKUX peakuui
(OKMCIIUTENBHO-BOCCTAHOBUTENBHBIE, 3K30- U JHJIOTEPMUYECKHE,
peakuuyu MOHHOrO OOMEHa), PacTBOP, 3JIEKTPOJIMUTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJINTHYECKAST TUCCOLMALUSA, OKHUCIUTENIb, BOCCTAaHOBUTEIND,
CKOPOCTh XMMHYECKON peakluu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUS DJIEKTPOIUTHUECKON maucconmaimu, [lepuoanueckuit
3akoH J[.V. MenneneeBa, 3aKkoH coXpaHEeHHsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOIOTUYECKHE CBEJICHNS O CBOMCTBAX,
COCTaBe, IMOJIyYUeHUU U OE30MaCHOM UCHOJIb30BAaHUN BaKHEUIINX
HEOPraHMYeCKUX BEHIECTB B OBITY U NPAKTUYECKOH JEeSTETbHOCTH

YCIIOBCKa

1.2

ChopmMupoBaHHOCTh yYMEHUN BBISBIATH XapaKTEpHbIE MPHU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX MOHSATHM, NPUMEHATh COOTBETCTBYIOLIUE
HNOHATHUSI TIPU ONMHCAHMM CTPOEHUS U CBOMCTB HEOPraHHUYECKUX
BEUIECTB W MX MPEBPAIICHUN; BBISIBIATH B3aUMOCBS3b XMMHUECKUX
3HAHUM c HOHSTUAMHU u MPEJICTaBICHUSIMHU JPYrux

€CTCCTBECHHOHAYYHBIX IPEAMETOB

1.3

Bnagenue OCHOBHBIMM METOJaMU HAYYHOTO TO3HAHUS BEUIECTB U
XUMHUYECKUX sABNeHWNA (HaOdrofeHue, M3MEpeHue, SKCIIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ OIIpPCACIIATh BAJICHTHOCTbL MU CTCIICHDb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCIMHCHUAX PA3JIUIHOIO
COoCTaBa, BUJ XUMHYECKOM CBiA3HU (KOB&HCHTH&H, HOHHAas,
MCTAIJIIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘leCKOﬁ
peH_IéTKI/I KOHKPETHOI'O BCHICCTBA (aTOMHaSI, MOJICKYJISIpHAsA, WOHHAasA,

MeTaJuIndecKast)

15

Cq)OpMI/IpOBaHHOCTL YMeHI/Iﬁ ONPCACIIATh XapaKTCP CpeAbl B BOAHBIX

pacTBOPAX HCOPraHNYCCKUX COCIUHEHUIN

1.6

Cq)OpMI/IpOBaHHOCTL YMCHUA I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKUC
pCaknuu 1o pasjiIM4HbIM IIPpHU3HAKaAM (‘{I/ICJ'Iy H COCTaBYy pC€arupyrommx

BCIICCTB, TCIJIOBOMY B(I)(I)CKTY pcakunu, U3MCHCHUIO cTeneHel




OKHCJICHUA OJICMCHTOB, O6paTI/IMOCTI/I pcaKkuunu, Y4acCTHIO

KaTaau3aropa)

1.7

ChopmupoBaHHOCTE YMEHHH  COCTABISITH ypaBHEHUS  PEaKIUi
pa3IMYHBIX THUIOB, TOJIHBIE M COKpPAIIEHHBIE YPABHEHUS PEAKLIHM
MOHHOTO OOMEHA, yUYUThIBAs YCIOBHS, PU KOTOPHIX 3TU PEAKIIUU UTYT

J1O KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUN TPOBOJUTEH PEAKIIUH, MMOATBEPIKIAFOIINC
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CpopMHPOBAHHOCT, YMEHHI PAaCKpPBIBATH CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTEIIbHBIX peaxkuui MOCPEICTBOM COCTAaBJICHUS

AJIEKTPOHHOTO OajiaHca 3TUX peaKkui

1.10

CpopMUPOBaHHOCTh yYMEHHH OOBSACHATH 3aBUCHMOCTH CKOPOCTH

XMMHUYECKON PEaKIMK OT Pa3IMuHbIX PaKTOPOB

111

CpopMuUpPOBaHHOCTh ~ YMEHHH  OOBSCHATH  XapakTep CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpuaIMn Jle [latennbe)

OO0mras 1 HeOpraHu4JecKask XuMus

2.1

CdopMHpOBaHHOCT, YMEHHMH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa J.N. Meuneneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO, OOBSCHUTEIBHYI0O W  IPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMHpPOBAaHHOCTh YMEHUN XapaKTEPHU30BaTh JICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucTeMbl xuMu4eckux anemeHtoB J[.M. MeHneneeBa, HCHOIB3Ys
HOHATUS  «S-, P-, O-2J€KTpOHHBIE OPOHTAIN», «IHEPreTUUYECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHUsI  CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCIUHEHUH M0 TMepuojaM U Tpynnam

[Tepuoandeckoit cucteMbl Xumuueckux snemMeHToB JI.M. Menaeneena

2.3

CdopmupoBaHHOCTh yMEHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHYECKHE CBOIMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHME  TEHETUYECKOW  CBS3M  MEXAY
HEOPraHWYECKMMHU  BEIIeCTBAaMH  C  TOMOIIBI0  YpaBHEHH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.4

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJINBATb MPUHAIJIC)KHOCTD

HCOPraHNYCCKUX BCHICCTB IO HX COCTABY K OHpeI[eJ'IéHHOMy KJ1acCy




(rpynne) coeauHeHUH (MPOCThIE BELIECTBAa — METAJIBl U HEMETaJUIbI,

OKCH/IbI, OCHOBAHHSI, KUCJIOTHI, aM()OTEPHbIE THIPOKCHU/IBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIHKY
UL coCTaBlieHUs (OpMYNT BEIIECTB M YPaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckytro HomeHkinarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKUX BeUIecTB (yrapHblil ras,
YIJIEKUCHBIA ra3, aMMMaK, TaméHas W3BECTb, Herami€éHas H3BECTb,

MUTHEBAs COJIa, TUPUT U JPYTHE)

2.6

CpopMHpPOBAaHHOCT, YMEHHI XapaKTepU30BaTh (OIMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB,
MOATBEPXKJIaTh  CYIIECTBOBAHWE  TEHETHYECKOM  CBS3M  MEXIY
HEOPraHWYeCKUMH  BEHIECTBAMU  C  TOMOIIBIO ypaBHEHUU

COOTBECTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.7

CopMHUpOBaHHOCTh YMEHHUH TIJIAHUPOBATH W BBITOJTHATH XUMHUYECKUN
IKCIIEPUMEHT (pa3JIoKeHHE TIEPOKCHIA BOJOpOJa B TPUCYTCTBUU
KaTaJln3aropa, ONpeelieHHe CPeabl PacTBOPOB BEMIECTB C MOMOIIBIO
YHHUBEPCAIbHOTO WHIMKATOpa, BIUSHUE pa3INMYHBIX (aKTOpPOB Ha
CKOPOCTh ~ XMMHUYECKOH peakIuh, peaKkiud HOHHOTO OOMeHa,
Ka4eCTBEHHBIE PEAaKIUU Ha Cylb(haT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHWE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm
«Metambl» u «HemeTamib») B COOTBETCTBHU C MPAaBUJIAMH TEXHUKU
0€30MacHOCTH TpH OOpalleHHH C BEHIECTBAaMH M JIA0OPATOPHBIM
000pyI0BaHUEM; MPECTABIATh pe3yNbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpPME 3aluCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii u GopMyIHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBuiIa MOJb30BAHUS
XMUMHYECKON TOCyloN M J1abopaTopHbIM OOOpYyIOBaHUEM, a Takke
npaBuiia 0OpalieHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMU

I10 BBITNIOJIHCHUIO Ha60paTOpHHX XUMHNYCCKHX OIIBITOB

29

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepuU3OBaThb  XHUMUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO TMOJIYYEHUS CEpHOM
KHUCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MPEACTaBICHHUI 00
o0IMX HAY4YHBIX TMPUHIUIAX U  DKOJIOTUYECKHX Mpodiemax

XUMHYCCKOI'O ITPOU3BOACTBA

XUMHUS U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh MPEACTABICHUH O XMUMHUYECKON COCTaBISIOIICH

CCTGCTBGHHOH&y‘-IHOfI KapTUHbl MHpA, POJIHU XHUMHU B T[MO3HAHHUU




SIBJICHUW TPHPOJBI, B (OPMUPOBAHWUU MBIIUICHUS W KYJIbTYpPHI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelICHHUs TPAKTUYECKUX 3a7ad H OKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U PUPOJIHOM Cpesie

3.2

ChopmupoBaHHOCTD YMEHUI KPUTHUYECKU AHAIU3UPOBATh
XUMUYECKYI0 HH(OPMAIUIO, MOJYyYaeMyl W3 DPa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTE YMEHHH COONIOIATh TPAaBHIA JKOJIOTHYCCKU
1eJ1€cO000pa3HOro MOBEAEHUSI B OBITY M TPYAOBOM [EATEIHHOCTH B
LEIAX COXPAaHEHUs CBOErO 3J0pOBbS M OKpPYKAKOUIEH NPHUPOIHOU

cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OPTraHU3MBbI
ONpENEIEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [1/IK, moscHsaTe
Ha TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS U MPEIOTBPAIICHUS] UX BPETHOTO

BOS}IGﬁCTBI/IH Ha OpraHru3M 4YCJIOBCKa

3.5

CdopMHrpoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM MOHSATHS «MaccoBas JOJs BELIeCTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHWH Ta30B MPH XHMUYECKUX PEAKIMSIX, MacChl
BellecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYaCTBYIOUIMX B pPEaKLUU BEIIECTB,
TerioBoro 3¢ ¢ekra peakliud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCIICCTB, IIPEBPAIICHUA U COXPAaHCHUA SHCPrun




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

TeopeTnueckre 0OCHOBBI OPraHUYECKON XUMUU

11

[Ipenmer opraHnyYeckOd XUMHUH: €€ BOZHHUKHOBEHUE, PAa3BUTHE U 3HAYEHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOEHUS OPraHUYECKUX

coequaeHuit A.M. bytiepoBa, €€ 0OCHOBHBIE TIOJIOKEHUS

1.2

CrpykTypHble (OpPMYNIbl OpPraHMYECKUX BellecTB. [OMoJIoTus, H30MEpHsL.
XHUMHU4YECKasi CBSI3b B OPraHMYECKUX COEIMHEHMSIX — OJHMHAPHBIE U KpATHBIE

cBs3u. [IpencraBinenue o KaccupUKAIMU OPraHUYECKUX BEIIECTB

1.3

HomenknaTypa oprannyeckux COEQUHEHHH (cucTeMaTH4ecKasl) U TpUBHAJbHbBIE

Ha3BaHMS BaXKHEHUIITNX HpeJICTaBI/ITeHeﬁ KJIAaCCOB OpTaHNYCCKUX BCIHICCTB

Yraeroaopoapl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHM psii. MeTaH U 3TaH — NpOCTEUIIne
MPE/ICTAaBUTENIN alIKaHOB: (U3MUYecKue W XHMHUYECKHE CBOICTBa (peakuuu

3aMelleHus U TOPEHHUs), HaXOKICHHE B IPUPOJIe, IOJTYyUeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH psif. OTUIEH W MPOINMUJIEH —
MpOCTENIINE MPEICTAaBUTENN AIKEHOB: (PU3MYEeCKHe U XUMHUYECKHEe CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAllUM, OKHUCIECHUS W

MOJIMMEPU3AIHH ), IOJTyYeHHE U IPUMEHEHUE

2.3

Ankamuensl: OyramueH-1,3 u MermnOyramuen-1,3. CTpoeHHE, BaKHEHIIHE
XHUMHYCCKHE CBOMCTBA (peakius nojumepu3anuu). [lorydeHue CHHTETHYECKOTO

KaydyKa ¥ pe3UHBI

24

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOCHHA, TOMOJIOTHUYECKHUI pAd. AI_ICTI/IJICH —
HpOCTeﬁHlI/Iﬁ npeacCTaBUuTCIIb aJJKMHOB: COCTaB, CTPOCHHC, (1)I/ISI/ILICCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, THApaTallNM,

l"OpCHI/ISI), MOJIYYCHUC U IPUMCHCHHNC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBA
(peaKI_II/II/I raJJIOr¢HUpPOBaHUA U HI/ITpOBaHI/IH), MOJIYYCHHUEC U ITPUMCHCHUC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBH‘{eCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U TPUMCHCHHUC. ToxcuyHOCTH
ApPCHOB. I'enetnueckas CBS3b MCXKAY YIJIeBOAOpOAaMHU, HNPHUHAJICKAIIUMHA K

PAa3JIMIHBIM KJIacCaM

2.6

[IpupoiHBIE HCTOYHUKH YTIIEBOAOPOAOB. [IprpoiHBIi ra3 U MOMyTHbIE HEDTIHbIE




ra3el. HedTh u €€ mpoucxoxaenue. CrocoObl mepepaboTku HETH: MEePEroHKa,
KPEKUHT (TEePMHUYECKUH, KaTanuTU4ecKuil), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NMPHUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yroiab u

MPOIYKTHI €0 nepepaboTKu

Kucnopoaconepxaiiiye opraHn4eckie coeIMHEHNs

3.1

[IpenenvHbBIE OJHOATOMHBIE COUPTHL. METaHOI U 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMcCTBa  (peakuMM C  aKTHUBHBIMU  METaJllaMH,
raJIor€HOBOIOPOJaMH, TOpEHHUE), IMpUMEHEHHE. BoJopojHbIe CBSI3U MEXIy
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MeTaHoJa M 3TaHOJIa HAa OpPraHu3M 4YesloBeKa.
MHoroaToMHbI€ CIUPTHI. DTUICHIVIUKOJIb U TIUIEPUH: CTPOEHUE, (PU3nUecKre U
XMMHUYECKHE CBOMCTBA  (B3aMMOJEICTBHE €O  WICJIOYHBIMH  METaJllaMH,
KauecTBEHHasl peakiysi Ha MHOTOATOMHbIE CHUPTHI). JleficTBMe Ha OpraHusm

YCJI0BCKa. HpI/IMCHeHI/IC TIMLOCPHUHA U OTUJICHTIJIMKOJIA

3.2

®deHOoN:  CTPOEHWE MOJEKYJbl, (PU3NYECKHE W XUMHYECKHE CBOMCTBA.

Toxcuunocts penouna. [lpumenenue Gperona

3.3

Anbaerunibl ¥ KeToHbl. DopMalibIer U, aleTaabIeTHI: CTPOCHUE, PU3NIECKHUE U
XUMUYECKHE CBOMCTBA (PEaKIMU OKHCICHHWS U BOCCTAHOBJICHHS, KaueCTBEHHBIC

peaxiun), noyydeHue 1 NpuMEeHEHUE

3.4

OMHOOCHOBHBIE TpeIeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAsS W YKCYCHas
KHCJIOTBI: CTPOCHHE, PU3NUECKHE M XUMHYECKHE CBOMCTBA (CBOWCTBA, OOIIHE IS
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. MBllIa KaK COJIH BBICIIMX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,HeI;'ICTBPIC

3.5

Crnosxzble 3(¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. Kupsel. I'maponus xupos. Ilpumenenue >xupoB. buonornueckas poib

KUPOB

3.6

VYrneBojpl: cocras, Kiaccuukamus yriaieBoAOB (MOHO-, TU- U TOJUCAXaPUIIBI).
['moko3a — mpocredmmii MOHOCaxapuJi: OCOOCHHOCTH CTPOCHUS MOJEKYIbI,
(u3nueckue U XuMHUYECKUe CBOICTBa (B3aumoeiicteue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHauyHBIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHwue,
Opo’KeHHE TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHUE, OHOJOoTHYecKas
pouib. @otocuHTe3. PpyKTO3a KaK M30Mep II0Ko3bl. Kpaxman u nemntono3a Kak
npupoaHbele nojauMepsl. CTpoeHHE Kpaxmayia M ILelUTojo3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I)IpOJ'II/B, KauCCTBCHHAA pCaKlus C I/IOIIOM)

A30Tcozlep>1<aume OpraHN4Y€CKUC COCAUHCHU

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIe OpraHn4eCKucC COCANHCHHA. ®du3nyYecKue u

XHUMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe I‘J'II/II_II/IHa). buonoruueckoe




3Ha4YCHUE aMUHOKUCIOT. IlenTrabl

4.2

benku Kak npupoaHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHasd,
BTOpUYHAsI M TPETUYHASI CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB:

TuApOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BI:ICOKOMOJIGKy.]I?IpHBIG COCAMHCHUA

5.1

OCHOBHbIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEAHSISI MOJIEKYIIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHUNH —

noJMmMepus3anuAa U MMOJIMKOHACHCAIIUA

5.2

OKCNepUMEHTAJIbHbIE  METOJbl H3YYEHHUS BELIECTB M MX [peBpalleHU:
03HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HOJ’Iy‘-ICHI/IG CHHTCTHUYCCKOI'0 KaydyKa U pC3UHbI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1

TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHH

11

XUMHUYECKUH 37IeMeHT. AToM. SImpo aTtoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKa.
DHepreTHyeckue ypoBHH, MOJAYPOBHU. ATOMHbBIC OpOUTaiy, S-, P-, d-3JIeMEHTHI.
OcoOeHHOCTH pacnpefeNeHus] IEKTPOHOB [0 OPOUTANISIM B aTOMAaX 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOH(PUTYpaIHsi aTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMHU4YECKUX daeMeHToB . 1.
MenneneeBa. CBsizb NEpUOAMYECKOrO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEH CTpOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XHUMHUYECKUX OJIIEMEHTOB |
0o0pa3yeMbIX MMHU TMPOCTHIX U CIOXKHBIX BEIIECTB MO TpyHNaM U MEepUoaaMm.

3HayeHue MEpUOANICCKOI'0 3aKOHA B pa3BUTUH HAYKU

1.3

CTpOCHI/Ie BellecTBA. XHUMHUYECKas CBsI3b. Bumbl XAMHYECKOH  CBSA3U
(KOBaJ'IeHTHaSI HCIIOJIpHAasA W IIOJIApHAsd, HWOHHAsd, MeTaJIJII/I‘ICCKaH). Honnr:
KaTUOHBI ¥ aHUOHBI. MeXaHU3MBbI 06p8.30BaHI/I$I KOBAJICHTHOM XUMHYECKON CBS3HU

(0OMeHHBI 1 JOHOPHO-aKIeNTOpHBIN). BonoponHas cBs3b

1.4

BanentHoCTS. 9J'IeKTpOOTpI/ILIaTeJ'H:>HOCTL. CreleHb OKUCIICHUS

15

BemectBa MOJICKYJIIAPHOTO U HEMOJICKYJIIPHOI'O CTPOCHUS. 3aKOH IOCTOSHCTBA
CcoCTaBa BelllecTBa. THIIBI KPUCTAJTNIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOMCTBa
BCIICCTB OT THIIA KpI/ICTaHHH‘-IeCKOﬁ pCH_IéTKI/I. Ilonsatue o JAUCTICPCHBIX

cucreMax. VICTMHHBIE U KOJUIOUIHBIE PacCTBOPHI. MaccoBast 10Js BEIlECTBa B




pactBope

1.6

Knaccugukanus Heopranndeckux coennHennii. HomeHknaTypa HeopraHn4eckux

BCIICCTB

1.7

XuMu4ecKkass  peakiHusl. Knaccuduxanms XUMHUYECKMX  pEaKkuuii B
HEOPraHUYECKOW M OPraHUYECKON XUMHUU. 3aKOH COXpPAHEHHUs MAaCChl BEIECTB,

3aKOH COXPAaHEHMs U IIPEBPALCHUS YJHEPTUU IIPU XMMUYECKUX PEAKLIHAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT PA3INYHbIX (PAKTOPOB

1.9

OOpartumbie peaknuu. XuUMUYecKoe paBHOBecue. DakTOpbl, BIUSAIOIMIAE Ha

COCTOsIHME XuMudeckoro pasHoBecus. [Ipunnun Jle [larense

1.10

DnekrponuTrdeckas auccornuanus. CunbHble U cinaldbie nekTponuTsl. Cpena
BOJHBIX paCTBOPOB BCUICCTB: KHUCJIasd, HeﬁTpaJII)HaSI, mIeJI04YHasdl. PeaKHI/II/I HUOHHOTI'O

oOmeHa

111

OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC peakunuu

Heoprannueckas xumust

2.1

Hemerannel. Tlonoxenue Hemeramnos B Ilepuonnyeckoil cucteMe XUMHUYECKHX
anemenToB [I.MI. MenneneeBa u 0coOEHHOCTH cTpoeHUsI aToMOB. Dusnueckue

CBOMCTBa HEMETAIJIOB. AJUIOTPOIUS HEMETAUIOB (Ha MPUMEpPE KUCIOPOia, CEPBL,

dbocdopa u yriepona)

2.2

XWMHUYECKHE CBOMCTBA BaXXHEUITMX HEMETAUIOB (TaJOre€HOB, CEPhI, a30Ta,
docthopa, yrmepoga W KpEeMHHS) HW = HMX  COCOUHEHUHW  (OKCHIIOB,
KHCJIOPOJICOZCPIKAIUX ~ KHUCJIOT, BOJOPOIHBIX coenuHeHuid). [lpumenenune

BaXKHEHIINX HEMETAJIOB U UX COEINHEHNI

2.3

Mertamnel. [lonoxxkenune wmetamwioB B Ilepuoanueckod cuCTEME XUMHYECKHX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JOYEK
aToMoB MeTayioB. O0mue pusnyeckue cBoricTBa MeTaiuioB. CrijlaBbl METaJIOB.

DIIEKTPOXUMHUYECKUH PsiJT HAIPSHKEHU I METAIIOB
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XHWMHUYECKHE CBOWCTBA BAXKHEHUIIMX METAIOB (HATPUM, KaJIMH, KaJIbLIUH,
MarHui, aJFOMUHUN, IUHK, XpOM, JKeJIe30, MeJb) U MX coeauHeHuil. OOmue

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas CBS3b HCOPraHUYCCKUX BCHICCTB, MPHHAMJICKAINUX K PA3JIMNYHBIM

KJ1accaM

XUMHUS U )KU3HD

3.1

Ponp xumuu B oOecrnedeHUH 3KOHOFH‘ICCKOI>1, 3HepFeTquCKOﬁ U TIHIIEBOMH
6e3OHaCHOCTI/I, pa3dBUTUN MCIOULUHBI. [lonsaTue o HAaYYHBIX MCTOJAX ITO3HAHHA

BCIICCTB U XUMHNYCCKHNX peaKuHﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6I.I.[I/IX HAYYHBIX MPUHOHUIIAX MPOMBIIIICHHOTO IOJIYYCHUS




Ba)XKHEUIIMX BEIIECTB. YENOBEK B MHUpE BEIIECTB M MATECPUAIIOB: BaKHEHIIWE
CTPOUTEIIbHBIE MAaTE€pUAJIbl, KOHCTPYKUHOHHBIE MAaTEpHaibl, KPACKH, CTEKIIO,
KEpamMuKa, MaTepualibl I SJIEKTPOHHMKHA, HAHOMATEPHUAJIbl, OPraHUYECKUE U

MUHEpabHbIe yI00peHus

3.3

XuMHsT W 370pPOBbE HYEJIIOBEKA: IMpaBWjIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparosB, MpaBuia 6€30MaCHOr0 UCTIOIB30BAHMS TIPEMapaToB OBITOBON XUMUU

B IOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

1. Xumus, 10 knace / I'abpuensta O.C., Octpoymos WU.I'., Cnanos C.A.
Axunonepnoe o6mectso «M3narensctBo «lIpocsernienne»
2. Xumus, 11 xnacc/ T'abpuensia O.C., Octpoymos U.I"., Cmamos C.A.
AxunonepHoe o6mectso «M3narensbctBo «lIpocsernienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Metonnueckue pekomenaauuu. Y MK I'abpuensaa O.C. 10-11 knacc

NudopmalinoHHO-METOAMYECKOE MUCbMO 00 0COOCHHOCTSIX MpernoaaBaHusl yueOHOTo
npeameta «Xumus» B 2025/2026 yue6HOM TOIY
https://edsoo.ru/wpcontent/uploads/2025/08/himiya.pdf -

MeTonnueckne peKOMEHJAIUHU 110 U3yUYEHUIO TEMbI
«OKHUCIUTETIPHOBOCCTAHOBUTEIIBHBIE PEAKIIUN» B IIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf -

Y‘{€6HO-M€TO,III/I‘{CCKO€ oOecrieueHne IMpOoHcCCOB IPCIIOAaABaHUA XUMHH, 6I/IOJIOFI/II/I,
(bU3UKHM Ha YPOBHSAX OCHOBHOT'O OOIIETO U CPeIHEro o0Iero oopa3oBaHus ¢
BKJIIOUCHHEM JIOTIOJTHUTEIHLHOTO MHKEHEPHOTO KoMITIOHEeHTa (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf -

bank 3aganuii 11 TEKYIETo OIEHUBAHUSA 10 yueOHOMY npeaMeTry «Xumus» (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf -

MeTtoaudeckre peKOMEHIAMH IO CO3/IaHUI0 KJIACCOB TEXHOJIOTUYECKOr0 1
€CTECTBEHHO-HAYYHOT'O MPOMHIICH B KJIACCOB ¢ YIIIYOJICHHBIM U3yUYEeHUEM
MaTeMaTHKH, PU3NKH, XUMUH, OMOJIOTHH B 00IIe00pa30BaTEILHBIX OPTaHU3AIMAX C
HCIIOJIb30BaHUEM HH(PPACTPYKTYPHI, CO3JJaHHON B paMKax HaIlMOHAIBLHOTO MPOCKTA
«O06pazoBanue» (KBantopuymsl, IT-kyOs1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wpcontent/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profilej 2
025.pdf -

Meroauyeckue pekomenaanuu. Opranuzanus B3aumoaeictsus “llkona — By3 —
npeanpusitue” (2025 r.)
https://edsoo.ru/wpcontent/uploads/2025/09/mr_sh_v_p 2025.pdf



U ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH

HUHTEPHET

8.

9.

O0P "4 cpam EI'D. YueOHbIE MOAYNIb HO PEHIEHUIO TPYAHBIX 3aJaHUM 1O ydeOHOMY

npeamery "Xumus", 10-11 xnaccer", AO "U3natensctBo "[Ipocsemenue”

. IIpoextnsbie 3aganus. Xumus. 10 kaace.-OOO "I'no6anjlad"

[Ipoexrtnble 3aganus. Xumus. 11 xknace.-O00 "T'nobantlad"

"Beepoccuiickue nposepounblie padoTsl 11 kiace, Xumua" OO0 "SAKnacc"

"l[ToaroroBka k EI'D o xumuu s 11 kmacca" OO0 "dokchopa"

DOneKTpoHHBIN oOpa3oBarenbHbI pecype (manee DOP) "OcnoBbl moarotoBku k EI'D mo
xumun st yganmuxess 10-11 xmaccos" UY/IO "OnnaiH-KOIa MOATOTOBKHA K SK3aMEHAM
"YMHas mkosa"

AJTaITUBHBIA KOMIUIEKC MO MOBTOPEHMIO MPOWJICHHOro marepuana no xumuu 10 kimacca
000 "AVICMAPT"

Oo6maxo 3uanui. ITogroroska k EI'D. Xumus, 11 knacc OO0 "OU3UKOJIAE»

BUBJIMOTEKA I1OK https://mouypoxu.pd/

10. TJIOBAJI-JIABhttps://globallab.ru
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