Pa6ouas nporpamma no xumuu 6a3oBoro ypoHs 1ias 10-11-x kiaccon

IHosscHuTEABHAA 3AIIMCKA

Pabouas nmporpamMMa o XMMUHU Ha yPOBEHb CPEIHET0 OOIIEro 00pa3oBaHMs IS
obyuaroruxcs 10-11-x kimaccoB MBOY «Cpennsisi o6mieo0pa3oBarenbHas mkosaa No 45»
pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMH

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

o npuka3za MunoOpnayku ot 17.05.2012 Ne 413 «O06 ytBepkaeHuu peaepaabHOro
roCyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHIAPTa CPETHETO 00IIEero 00pa30BaHUI
(c M3MeHeHUsAMH, BHECEHHBIMHU TIpUKa3oM MuHnpocsemienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHuu QenepaibHOn
00pa3oBaTenbHON MPOTpaMMBbI CPETHEr0 00IIIer0 00pa30BaHUsY,

o npuka3za Munnpocsenieaus ot 09.10.2024 Ne 704 «O BHeceHUM U3MEHEHUH B
HEKOTOpbIE MprKa3bl MUHUCTEpCTBA pocBenieHust Poccuiickon denepannu,
Kacaromuecs genepaibHbIX 00pa30BaTENbHBIX IPOrPaMM HAYaJIBLHOTO 00IEro
00pa3zoBaHus, OCHOBHOT'O O0IIIETO 0Opa30BaHUs U CPEAHETO OOIIEro
o0Opa3oBaHUY,

o mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu [lopsnka
OpraHu3alluK U OCYLIECTBICHHS 00pa30BaTENbHOMN AESTETLHOCTH [0 OCHOBHBIM
00111e00pa3oBaTEeIbHBIM MTPOTPaMMaM — 00pa30BaTEIbLHBIM ITPOrpaMMamM
HAYaJIHLHOTO O0IIEro, OCHOBHOTO OOIIET0 U CPETHETO 00IIero 00pa3oBaHUMY;

o Konnenuuu npenogaBanus yaeOHOTO peaMeTa « XUuMUs,

o Konnenuuu sxonaoruyeckoro o0pa3oBaHus B cCUCTEME 00IIero 00pa3oBaHus;

e C(II 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTHYECKHE TPEOOBAHUS K OPTaHU3AIUSIM
BOCIIUTaHMSI U O0YYEHHUsI, OTABIXA U 03/JOPOBJICHUS AETEH U MOJIOISKN Y,
YTBEP)KJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada ot 28.09.2020 Neo
28;

e CanlluH 1.2.3685-21 «I'uruennueckre HOPMaTUBHI U TPEOOBaHUS K 00ECIICUEHUTO
Oe3zomacHoCTH U (MK) OE3BPEIHOCTH IS YENIOBEKA (hPaKTOPOB CPEbl OOUTAHUS,
YTBEP)KJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada ot 28.01.2021 Neo
2;

e yueOHOTO IJIaHa CPeHEro 00IIero 00pa3oBaHus, YTBEPKICHHOTO
npukazoM MBOY «Cpennss obuieobpazoBarenbHas mkosa Ne 45» ot 29.08.2025
Ne 299 «O BHEeceHMH U3MEHEHHI B OCHOBHYIO 00pa30BaTEIbHYIO IPOTPaMMy
CpeaHero o0IIero oopazoBaHus,

e (enepasbHON paboueii TPOrpaMMBbI 10 YUeOHOMY MPEAMETY «XUMH» 0a30BOTO
YPOBHS.

Pabouast mporpaMma OpHEeHTHpPOBaHA HA [IEJIEBbIE IPHOPUTETHI, CHOPMYITHPOBAHHEIE B
¢benepanbHON pabodel mporpaMMe BOCIIUTaHUA U B paboueii mporpamme Bocnutanus MbOY
«Cpennsist o0eodpazoBarenbHast mkosa Ne 45».

[Iporpamma 1o XuMHM Ha YPOBHE CpeTHEro 0011Iero oOpa3oBaHus pa3paboTaHa HA OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpa3oBanuu B Poccuiickoit
®denepanuny, TpeOOBAHUM K pe3yJbTaTaM OCBOEHUS (penepanbHOi 00pa3oBaTeIbHOM



nporpamMmsl cpenHero oomero oopasosanus (POIT COO), npencrarieHHbix B eepanbHOM
rocyaapcTBeHHOM oOpa3oBarenbHoM cTanaapre COO, ¢ yuetom KoHneniuu npemnoiaBanus
yaeOHOro npeamera «XuMus» B 00pa3oBaTelbHbIX opranu3amnusax Poccuiickoit deneparumy,
peanu3yonMXx OCHOBHBIE 00pa30BaTeIbHBIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUHN
«Crtpareruu pa3sutus Bocnutanus B Poccuiickoit @eneparuu Ha nepuon g0 2025 rogar»
(pacmiopsixenue IpasutensctBa P® ot 29.05.2015 Ne 996-p).

OcHOBY MOJIX0/I0B K pa3pabOTKe MpOrpaMMBbI IO XMUMHH, K ONPEACICHUIO 00IIeH cTpaTeruu
00y4eHHs, BOCIIUTAHUS U PA3BUTHUS 00YJAIOLINXCS CPEACTBAMHU Y4eOHOTO IpeaMeTa
«Xumusi» st 10-11 kiraccoB Ha 6a30BOM YpOBHE COCTAaBUIIN KOHIICTITYAIbHBIC MTOT0KEHUS
@I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COIEPIKaHUs, PE3YIbTaTOB 00yUEHUS U
TpeOOBaHMH K YPOBHIO OJATOTOBKH BHIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOJlyyaeMoe BBITYCKHUKaMU 00111e00pa30BaTeIbHOM
OpraHM3alliHy, SABJISETCS HEOTHEMIIEMOI YacThIO X 00pa30BaHHOCTH. OHO CIYKUT
3aBepIIAOIIMM JTANlOM Peau3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IETOCTHOW CHCTEME XUMHUYECKOT0 00pa30oBaHus. DTH IICHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYPHI
YeNoBeKa, a TAK)Ke HKOJIOTMYECKH 000CHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM cpere. Peanu3yercs xumudeckoe oOpa3zoBaHue 00yJarOIIMXCs Ha YPOBHE
cpemHero o0Iero o0pa3oBaHus CPEICTBAMH YUEOHOTO TIpeIMeTa « XUMHUS», COJIepKaHUE U
MMOCTPOCHHUE KOTOPOTO OMPEIEICHBI B IPOTpaMMe 10 XUMHHU C YYETOM CHEIU(UKHA HAYKU
XUMHH, €€ 3Ha4eHHsI B IO3HAHUU MPUPOJIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKKE C
y4eTOM OOIIUX IIeJIel ¥ MPUHITUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpennero obrmiero oopazoBanus B Poccutickoit deaepanmm.

XUMHsI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pOJb B COBPEMEHHOMN
[IMBUJIN3AIMH, B CO3/IaHUM HOBOU 0a3bl MaTepuanbHON KyIbTypbl. OHAa BHOCHUT CBOM BKJIAJ B
(dbopMHpOBaHKE PAITMOHATBHOTO HAYYHOTO MBIIIICHHS, B CO3JIaHKUE [EITOCTHOTO
MIPEJICTaBJICHHS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE IPUPOJIBI U YEIIOBEKA, KOTOPOE
dbopMHpyeTcsi B XUMHUH HAa OCHOBE TIOHUMaHHS BEIIIECTBEHHOT'O COCTaBa OKPYKAIOIIET0 MUPA,
OCO3HAaHHUA B3aUMOCBA3U MCIKIY CTPOCHUCM BCIUICCTB, UX CBOIICTBAaMH U BO3MOKHBIMHU
00J1acTMU TPUMEHEHHSI.

TecHO B3aMOJICUCTBYS ¢ APYTUMH €CTECTBEHHBIMA HAyKaMH, XUMUS CTAJIa HEOThEMIIEMOM
94acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO TPY/Ia U KU3HH KaXKI0TO
yiieHa obmectBa. CoBpeMeHHast XUMUS KaK HayKa CO3UAaTeIbHasl, KaKk HayKa BRICOKUX
TEXHOJIOTUI HalpaBJieHa Ha pelIeHHe M100abHBIX MPOOJIeM YCTONYHUBOIO Pa3BUTHUS
YeJI0BEYECTBA — CHIPhEBOM, YJHEPTETUUECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MacHOCTH 1
OXpaHbl 37J0POBBA.

B cooTBeTcTBHM ¢ 00IIMMHY HENISIMH M IPUHIIMITAMHA CPEIHETO 0011Iero 00pa3oBaHus
conepxkanue npeameta «Xumus» (10—11-e kmaccel, 0a30BbIi YPOBEHb U3YUCHHS)
OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MTOATOTOBKY 00YyJaroIuXcs,
HEO0OXOIUMYIO UM TSI BHIPAOOTKH MUPOBO33PEHUYECKIX OPUEHTUPOB, YCIEITHOTO
BKJTIOUCHUS B )KU3HB COIIMYMA, TIPOIOJDKEHUS 00pa30BaHUs B PA3IMUHBIX 00J1acTAX, HE
CBSI3aHHBIX HEMTOCPEJCTBEHHO C XUMUEH.

CocraBisromuMu npeaMeTa « XUMHUs» ABISIOTCS 0a30BbIe Kypehl — « OpraHudeckas XUMUs
u «OO011ast 1 HeOpraHM4ecKask XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUS KOTOPBIX



SIBJSIFOTCSL OCHOBBI 0230BOM HAayKU: CHCTEMa 3HAHUH 110 HEOpraHu4ecKoi Xxumuu (c
BKJIIOYCHHUEM 3HAHHUU U3 OOIIEH XUMHH) B OPraHMYeCKON XUuMuu. POpMHUPOBaHUE TaHHOK
CHCTEMbI 3HAaHUH MPHU U3yYEHHUH MTpeaMeTa 00eCIIeYnBaeT BO3SMOXKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3us BEIIeCTB Ha OCHOBE OOIIMX MOHSTUN, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa conepkanusi KypcoB — «Oprannyeckas Xumusi» 1 «O0111as 1 Heopranuyeckas
XUMUs» cHOpMUpPOBaHA B IPOrpaMMe MO0 XMMUU Ha OCHOBE CUCTEMHOTO MO/IX0/a K
M3y4YEHHUI0 Y4eOHOT0 MaTeprasa U 00yCIIOBIIEHA HCTOPUUECKH O0OCHOBAaHHBIM Pa3BUTHEM
3HaHUH Ha OIPECIICHHBIX TECOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKoi XUMHUU
BEIIECTBAa paCCMaTPUBAIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKUX
COEIMHEHMI, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX IIPEICTABICHUH O
cTpoeHHH BellecTB. CBeeHus 00 U3y4yaeMbIX B Kypce BellecTBax JatoTCsl B pa3BUTHH — OT
YIIIEBOAOPOAOB 10 CIOKHBIX OMOJIOTHUECKH aKTUBHBIX COeAMHEHUH. B Kypce oprannueckoi
XUMUH TIOJIYYarOT Pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIIETO 0Opa3oBaHUs
NepBOHAYAIbHBIEC IPECTABICHNUS O XUMUYECKON CBSI3M, KIIACCH(PHUKAIIMOHHBIX IPU3HAKAX
BELIECTB, 3aBUCMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUECKOMN peaKIItu.

[Tox HOBBIM yTJIOM 3peHUS B IpeaMeTe «XUMHUs» 0a30BOI0 YPOBHS paccMaTpUBaeTCs
U3y4YCHHBII Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHuUs TEOPETUICCKHI MaTepral 1
(hakToNOrMUeCKUe CBEACHHS O BEIIECTBAX M XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO0Imast 1 HeopraHuuecKast XUMUs» 00yJalonuMcst IIPEJOCTABIISETCS] BO3MOKHOCTh
OCO3HATh 3HAYCHUE MEPUOAMYCCKOTO 3aKOHA C OOIIETCOPETHYECKUX U METOI0TIOTUIECKUX
HO3UIINH, TTy0kKe MOHATh UCTOPHYECKOE M3MEHEHHE (DYHKIMIA 3TOr0 3aKOHA — OT
o0o01maronieii 10 0ObSICHAIONICH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaXKHEUIINX BELIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKIUAX, UX CYIHOCTH U 3aKOHOMEPHOCTSX
npoTekaHus gonoiHsercs B Kypcax 10-x u 11-x kiaccoB aneMeHTaMu CoJepKaHus,
HMEIOIINMU KYJIbTYPOJIOTUYECKUH U MPUKIAJHON XapaKkTep. DTH 3HaHUS CLIOCOOCTBYIOT
ITOHMMAaHMIO B3aUMOCBSI3U XMMHHU C APYTUMHU HayKaMH, PaCKpbIBAIOT €€ POJib B
MO03HABATENBHOM U PAKTUYECKOH NeATETbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHHIO
YBa)KEHUS K MPOLIECCY TBOPUECTBA B 00IACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHUH,
IIOMOTAIOT BBIITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO U TMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3aHHbBIX C XUMHEH, KPUTHYECKHA OCMBICIMBATH HHPOPMALIMIO U IPUMEHSATH €€
IUIS TTOTIOJIHEHM S 3HAHWM, PEIICHUS HHTEIUICKTYaIbHBIX M OKCIIEPUMEHTAIBHBIX
HCCIIeIOBaTENbCKUX 3a1a4. B nenom copeprxkanue yaeOHoOro npeamera « XuMHsD TaHHOTO
YPOBHSI U3Y4Y€HUSI OPUEHTUPOBAHO Ha (POPMUPOBAHKE y 00YUaIOIIUXCSI MUPOBO33PEHUECKON
OCHOBBI JIJIsl TOHUMAaHUS (PUIOCOPCKUX UAEH, TAKUX KaK: MaTepUaIbHOE €MHCTBO
HEOPraHN4eCKOro U OPraHu4ecKoOro Mupa, 00yCIOBIEHHOCTb CBOMCTB BEILIECTB UX COCTABOM
U CTPOEHHUEM, [TI03HABAEMOCTD IIPUPOAHBIX ABJICHUHN IIyTEM 3KCIIEPUMEHTA U PEIICHHUS
IIPOTUBOPEUYUI MEXly HOBBIMHU (DAKTAMU M TEOPETHUUECKUMHU MPEANOCHIIKAMH, OCO3HAHHE
POJIM XMMHHU B PEIICHUH SKOJIOTHYECKHUX Mpo0iieM, a Takxke mpodieM coepexeHuns
HHEPreTUYECKUX PECYPCOB, ChIPbs, CO3aHMs HOBBIX TEXHOJIOIHI U MaTEPUAIOB.

B mutane pemieHus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLTUANIN3ALUMHN 00YYaIOIINXCS IIPUHSTHIC
IPOTPaMMOii IT0 XMMHUH MOXO0/IbI K ONPEAETICHHUIO COJICPKAaHUs U TIOCTPOCHHS IIpeIMETa
peaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCATBHBIX YU€OHBIX JeHCTBUM, UMEIOINX 0a30BOE
3HAYEHHE /IS Pa3INYHBIX BUIOB JICSTEIBHOCTH: PELICHUS ITPo0OIeM, TONCKa, aHaIN3a 1
00paboTKK MHPOPMALIUH, HEOOXOAUMBIX JIJIsl IPHOOPETEHUS OIbITA MPAKTUIECKON 1
HCCIIEI0BAaTEIbCKOM NeSITENbHOCTH, 3aHIMAIOIIEH Ba)KHOE MECTO B IIO3HAHUHT XHMUH.



B mpakTuke npemnogaBaHus XMMUU KaKk Ha yPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHwsl, Tak U Ha
YpOBHE CpeJIHEro 00111ero 00pa3oBaHus, U ONPEACTICHUU COAEPKATEIbHON
XapaKTEPUCTUKHU LEJIEH U3YYCHUS IIPEAMETA HAIPABIECHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH
TPaJAULIMOHHO TIpHU3HaeTCs (POpMHPOBAHME OCHOB XUMUYECKOW HAyKH KakK 00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHUSI, IPAKTUUECKOU JIEATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. C METOAMYECKON TOUKH 3PEHHS TAKOW MOJIXO0I K
OIPCACIICHUTIO LIG.H@I\/'I HU3YUCHUSA NPCAMETA ABJIACTCA BIIOJIHEC OIIPAaBIaHHBIM.

CormacHo I[aHHOﬁ TOYKC 3pCHUS ITIAaBHBIMU LECIAMU U3YUCHUA NTPECAMETA «XHUMU» HA
6azoBom ypoBHe (10-11-¢ Kiacchl) SABISIOTCS:

e (popMUpOBaHHE CUCTEMbl XUMUYECKUX 3HAHHUIA KaK BAYKHEUIIIEH COCTABIISIFOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC
NOHSITHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XUMUU, OCBOCHHE SI3bIKA HAYKH,
YCBOEHHUE U TOHUMAaHHUE CYIHOCTHU JOCTYIHBIX 0000IEHUH MUPOBO33PEHYECKOTO
XapaxkTepa, 03HaKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHUPOBAHHE U PA3BUTHE TIPEACTABICHUIN O HAYYHBIX METOJIaX TIO3HAHUS
BEIIECTB U XUMHUYECKHUX PEaKIHii, HEOOXOIUMBIX JJIsl IPUOOPETEHHS YMEHUI
OPUEHTHUPOBATHCS B MUPE BEUIECTB M XMMUYECKUX SIBIICHHUM, UMEIOIINX MECTO B
MPUPOAE, B IPAKTUUECKON U MOBCEAHEBHOM )KU3HH;

e DPa3BHUTHE YMEHUU U CIIOCOOOB JEATEIHLHOCTH, CBI3aHHBIX C HAOJIIOICHUEM U
00BSCHEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOIOICHIEM MPaBUII 0€30IIaCHOTO
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, conepxaTtenbHasi XapaKTEpUCTHKA [IeIed U 3a/1a4 U3YYeHUs MpeIMeTa B
nporpamMme 1o XuMuM YyTO4YHCHA U CKOPPCKTUPOBAHA B COOTBETCTBUH C HOBBIMU
MPUOPUTETAMHU B CHCTEME CpeaHero o0miero oopa3oBanus. CeroqHs B MPETOaBaHUU XUMHIH
B OOJIBIIICH CTENEHHN OTAACTCS MPEIMOYTEHUE MPAKTUYECKON KOMITOHEHTE COICPIKAHUS
0o0y4eHUs, OpUEHTUPOBAHHOM Ha MOJTOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHON
OpraHu3aIiy, BIaCIOIIEro He HAbOPOM 3HaHUH, a GYHKIMOHATIHLHON T'PAMOTHOCTBIO, TO
€CTh CrIoco0aMH U YMEHUSIMH aKTUBHOTO MOJTyYCHUSI 3HAHUH U TIPUMEHEHUS X B pEaIbHOM
JKU3HU IOJId PpCUICHUS MMPAKTUYCCKUX 3aaaY.

B cBs3u ¢ 3TUM NpU U3yHYEHUHU MTpeIMeTa «XUMUs» TOMUHHUPYIOIIee 3HaYeHUuEe MpruoOpeTaroT
TaKue eI U 3aJ1a4d, KaK:

e ajamnTanus o0yJaroumxcs K YCIOBUSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHUPA,
(dbopMHpOBaHNE HHTEILICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOH K
camM000pa30BaHMIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYAIHSX, CBSI3aHHBIX C BEIICCTBAMH H UX
HpI/IMeHeHI/IeM;

e (opMHpOBaHHE Y 00YYAIOIINXCS KITFOUCBBIX HABBIKOB (KJIFOUYEBBIX KOMITETCHIIH),
HMCIOIIUX YHUBCPCAJIbHOC 3HAUCHUC IJId PA3JIMYHBIX BUIOB JOCATCIIBHOCTHU.
peteHus mpo0eM, OUCKa, aHaIM3a U 00paboTKH HHGOPMAITUH, HEOOXOTUMBIX
JJISL an06peTeHH;1 OIIbITa ACATCIIBHOCTH, KOTOPAsA 3aHUMACT BAX)KHOC MCCTO B
MIO3HAHWUU XUMHH, a TAKXKE JUIS OLIEHKH C TIO3UIHI SKOJIOTHIECKOH 0€301macHOCTH
XapaKkTepa BIUAHUS BCUICCTB U XUMUYCCKUX NPOUCCCOB HAa OPraHN3M YCIIOBCKA U
NPUPOHYIO CpEay;

e PA3BUTHUC MMO3HABATCIIbHBIX HHTCPCCOB, NHTCIUICKTYAJIbHBIX U TBOPYCCKUX
CIOCOOHOCTEHN 00YJArOIIMXCS: CIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETATh HOBHIE



3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTSIMH, UCTIOIb30BATh
COBpeMEeHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUHU IS TOMCKA U aHau3a y4eOHOM 1
HAYYHO-TIOMYJIIPHON MHPOPMALIMU XUMHUECKOTO COJCPKAHNUS;

e (opMUpOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIICHHS], HAOII0AaTeNbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOUMBI, B YACTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEIECHUU XUMUYECKOTO
IKCIEPUMEHTA,;

e BOCIHUTaHUE y O0OydaromuXcs YOSKIEHHOCTH B TYMaHUCTHUECKOM HApaBICHHOCTH
XMMHH, €€ BXKHOH POJIM B PEILICHUH TTI00AIBHBIX MPOOJIEM palliOHATBHOTO
MIPUPOJONOIB30BAHMS, TIOTIOJIHEHUS YHEPTETUUECKUX PECYPCOB U COXPAHEHUS
IPUPOHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEXHOT0 OTHOIICHUS K
IPUPOJIE U CBOEMY 370POBBIO, a TAK)Ke MPUOOPETEHUS OTbITAa UCIIOJIb30BAHUS
MOJIYYEHHBIX 3HAHUH JIs IPUHATUS TPAMOTHBIX PEIICHUN B CUTYyAIUsX,
CBSA3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B y4uebnOM mmmane cpemnero odiero oopazoBaHus npeaMeT « XuMus» 0a30BOTO YPOBHS
BXOAUT B COCTAaB HpeI[MeTHOﬁ O6J'IaCTI/I «ECTGCTBGHHO-H&Y‘-IHBIG MpeaAMCEThID?.

OO01iiee YKMCII0 YacoB, OTBEJCHHBIX [T H3YYCHHs XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obirero oopaszoBanust cocranisier 68 yacos: B 10-m kiacce — 34 yvaca (1 yac B Henenio), B 11-
M Kimacce — 34 gaca (1 gac B HeeIo).

JIJis peanmu3anuy IporpaMMbl HCITOJIB3YIOTCS YI€OHUKH, JOMYIIEHHBIC K HCITOJIb30BAHHIO
IIPU peaTn3alyy UMEIOIUX TOCYIapCTBEHHYIO aKKpPEIUTALNI0 00pa30BaTEbHBIX MPOrPaMM
Ha4aJIbHOTO OOIIET0, OCHOBHOT'O OOIIIETO, CPEHEro 00IIIero 00pa3oBaHus OpraHU3aAIUIMH,

OCYILIECTBISIONIMMU 00Pa30BaTENbHYIO ACSITEIBHOCTD, IPUKa30M MUHIIPOCBEIICHHUS OT
26.06.2025 Ne 495:

o Xwumus, 10 xiace/ Jlyaun B.B., Ky3pmenko H.E., [Ipoznos A.A., Epemun B.B..AO
«M3narensctBo "poda’»;

o Xwumus, 11 xnace/ Jlyaun B.B., Ky3emenko H.E., [Ipoznos A.A., Epemun B.B.., AO
«M3parenscTBo "llpocBemienue’ »;

DneKTpoHHBIE 00pa30BaTeNbHbIE PECYPCHI, JOMYIIEHHBIE K HCIIOJIb30BAHHIO ITPH PeaTu3aliu
MMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTauio 00pa3oBaTeIbHbIX IPOrpaMM HauyalbHOTO

00111er0, OCHOBHOT'O OOIIET0, CPEHEro 00Iero oopazoBaHus MpUKa3oM MUHITPOCBEIIEHUS
ot 23.07.2025 Ne 551:

e < https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-efb16fa49f6a.
e http://school-collection.edu.ru/collection/chemistry

e http://www.school2.kubannet.ru/

e . https://m.edsoo.ru/7f41a636>.

IlnanupyemMble pe3yJabTaTbl 0CBOEHHUS
Y4e0OHOro nmpeamMera
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JIMYHOCTHBIE Pe3yJabTAThI

®I'OC COO ycranaBiMBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHHUS 00YyJarOITUMUCS
porpamMm CpeaHero odIero 0opa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM H
npeaMeTHbIM). HayduHo-MeTomn4eckoit OCHOBOM JIJisl pa3pabOTKU TNIAHUPYEMBIX Pe3yIbTaTOB
OCBOEHUS TIPOTPaMM CPETHETO 00IIero 00pa30BaHUs SBISETCS CUCTEMHO-ESTEIIbHOCTHBIN
MOJIXO/I.

B cooTBeTcTBUM € CUCTEMHO-AESATEIHLHOCTHBIM MOJAX0JA0M B CTPYKTYPE TUYHOCTHBIX
PE3yNIbTaTOB OCBOCHHUS MpeaAMeTa «XUMHUs» Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus
BBIJICJICHBI CJIEIYIONINE COCTABIISIOIINE:

e OCO3HaHUE 00YYAIOUIMMHUCS POCCUHUCKOM rpa)1aHCKOM MASHTUYHOCTHU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTENBHOCTH U CAMOOIIPENEICHUIO;

e HAIWYHE MOTUBAIUH K O0yUYEHUIO;

e IIEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI IMUHOCTU Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M HCTOPHUECKUX TPaIULUii 0a30BOM HAYKU XMMUH,

e TOTOBHOCTb U CLIOCOOHOCTh O0YYAIOLINXCSl PYKOBOACTBOBAThCS B CBOEH
JeATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IIPUCYILUMHU LIEIOCTHOMU
CHCTEME XUMHUYECKOro o0pa3oBaHus;

e HaJIMYHE NIPABOCO3HAHUS YKOJOTHUECKON KYJIbTYPHI M CIIOCOOHOCTH CTaBHUTH IIENU U
CTPOUTb KU3HCHHBIE IUIAHBI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS MPEAMETa « XUMHS» TOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCIIMUTATEIBHON ACSATEIBHOCTA B COOTBETCTBUY C TYMaHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU U Hi€ajJaMU POCCUHCKOIO
IpakJaHCKOI0 OOIECTBa, IPUHATHIMU B 00ILECTBE HOPMAMHU U MPaBUJIaMU ITOBEACHUS,
CIOCOOCTBYIOIIMMH IPOIIECCaM CaMOTIO3HAHMsI, CAMOPA3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTU O0YYarOIUXCA.

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS IpeaMeETa « XUMUS» OTPaXKatoT CHOPMUPOBAHHOCTh
OTIbITA TIO3HABATENILHON U MPAKTHUECKOM JeSITEIbHOCTH 00yYaIOIIUXCS [0 PeaTu3aliu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIMTAHUS:

e OCO3HaHUS O0YYAIOUIMMHCSA CBOUX KOHCTHUTYLIMOHHBIX MIPAB U 00S3aHHOCTEH,
YBaKEHUs K 3aKOHY U IIPABONOPAIKY,

e IIPEACTABIICHUS O COLMAIIBLHBIX HOPMAaX U IIpaBUJIaX MEKINYHOCTHBIX OTHOILICHUH B
KOJUIEKTUBE;

e TOTOBHOCTH K COBMECTHOW TBOPYECKOU NEATEIHLHOCTH MIPH CO3IaHUH YUEOHBIX
IIPOEKTOB, PEIIEHNHU Y4€OHBIX U II03HABATENIbHBIX 3a/1a4, BBIITOJIHEHUH
XUMUYECKHUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH NOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHTBI
JPYTUX MpU aHATU3€E PA3TMUHBIX BUIOB YU€OHOH eATENbHOCTH,

2) IATPHOTHYECKOTO BOCTIUTAHHUS:



e I[EHHOCTHOTO OTHOUIEHUS K UCTOPHUUYECKOMY U HAy4YHOMY HAcClIeJII0 OT€YECTBEHHON
XUMUH,

e YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TCOPUH H MPAKTUIECKOTO
MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKU €CTh pPe3yNbTar
JUTUTETLHBIX HAOTIOCHHI, KPOTIOTIMBBIX SKCIIEPUMEHTATLHBIX TTOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U IPAKTUKOB,;

e UHTEpEca U MO3HABaTEIbHBIX MOTUBOB B MOJIYYEHUHU U MOCIEIYIOLIEM aHATN3E
uH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO IIOBEJICHHUS;

e CIIOCOOHOCTHU OLIEHMBATh CUTYAllMH, CBSI3aHHBIE C XMMUYECKMMH SIBJICHUSMH, U
IIPUHUMATh OCO3HAHHBIC PELICHUs, OPUCHTUPYSICh HA MOPAJILHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH,

e TOTOBHOCTH OLICHMBATb CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBAPUILECH C IMO3ULIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE NOCIEACTBUN ITUX MOCTYIIKOB,;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbS:

e TIOHMMAaHUJ LIEHHOCTEH 3I0POBOT0 U O€30IMMacHOro 00pasa KU3HU, HE0OX0IUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY
3/10POBBIO;

e CcOOJIOICHUSI PABHIT 0€30MACHOTO 0OpaIeHUs C BEIIECTBAMHU B OBITY,
[IOBCEHEBHOM KU3HU U B TPYIOBOH ACATEIBHOCTH;

e TIOHUMAaHUS IEHHOCTH MPABWIJI HHIAUBUAYATHHOTO ¥ KOJUIEKTUBHOTO OE30ITaCHOTO
MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIINX 3A0POBBIO M KU3HHU JFOJCH;

e OCO3HAHUS MOCIICACTBUN M HEMPUATHS BPEAHBIX IPUBBIUCK (YIOTpeOICHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHHSI);

5) Tpy10BOT0 BOCTIMTAHUSI:

L] KOMMyHHKaTHBHOfI KOMIICTCHTHOCTH B y‘Ie6HO-HCCHeI[OBaTeHBCKOﬁ ACATCIIBHOCTU,
OOIIIECTBEHHO MOJIC3HOM, TBOPUECKOM M APYTHX BUIAX ICSTEIbHOCTH;

e YCTAaHOBKH Ha aKTUBHOC YUACTUC B PCHICHHUU IMMPAKTUYCCKUX 3aa4d COHHaHBHOﬁ
HampaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

e HHTEpEeca K MPAKTHYECCKOMY U3yYEHHUIO MPO(ECCHil pa3InIHOrO POJIA, B TOM YHCIIE
Ha OCHOBE MIPUMEHEHHS TIPEIMETHBIX 3HAHUH 10 XUMHH;

e YBAXXCHUSA K TPYLY, JIIOAAM TPyZAA U pe3yiabTaTaM TPYAOBOU AEATEIbHOCTH,;

e TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY WHANBUIYATHHON TPACKTOPUHU 00pa30BaHuU,
Oynyiieit mpodeccun U peanu3anuy COOCTBEHHBIX )KMU3HEHHBIX IIAHOB C YUETOM
JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U MOTPEOHOCTEH
0011ecTBa;

6) 3K0JIOrH4ecKOro BOCIUTAHMS:

e DKOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MIPUPOAE, KAK HICTOYHUKY
CYILLECTBOBaHMS JKU3HU Ha 3eMIIE;

e TIOHHMMAaHUs T00ATBHOTO XapaKTepa dKOJOTHYECKUX MPOoOIieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COLIMAIBHOM Cpebl,



e 0CO3HAHUS HEOOXOJMMOCTH UCTIOIb30BAHUS JOCTIKEHUN XUMUHU IS PEIICHUS
BOIIPOCOB PAllMOHAJIBHOTO TPUPOIOTIOIB30BaAHNS;

e AKTHMBHOTO HENPUSATHUS JECUCTBUM, IPUHOCALLINX BPEJl OKPYKAIOLIEH TPUPOIHOMN
cpene, yMeHHUs MPOTHO3UPOBATh HEOIArONpHUsTHBIC SKOJIOTHUECKHUE TIOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;

e HAJIHUYUS PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHHS, IKOJIOTHYECKON KYJIbTYPHI, ONbITA
JIEATEIIbHOCTH IKOJIOTMYECKOM HAMPABIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS UMU
B ITIO3HABATEIHHOM, KOMMYHHUKATUBHON W COIIMAIBHON MPAKTHUKE, CTIOCOOHOCTH U
YMEHHsI aKTUBHO MTPOTUBOCTOSATH UICOJIOTUHU XeMo(oOuHu,

7) HEHHOCTH HAYYHOTO MO3HAHMS:

e Cc(pOPMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BHUTHSI HAYKU M OOIIECTBEHHOM NMPAKTUKH;

e TIOHHMMAaHUS CHEHU(PUKNA XUMHUU KaK HAyKH, OCO3HAHUS €€ poJid B HGOPMUPOBAHUH
PaIMOHATILHOTO HAYYHOTO MBIIIICHHUS, CO3/IaHUU IIEJIOCTHOTO MIPEICTABICHUS 00
OKpY’KarolleM MUpPE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPoOIeM COXpaHEHUS TIPUPOTHOTO
paBHOBeECHS,

e YOEXKIEHHOCTU B 0COOOW 3HAYMMOCTU XMMHUH ISl COBPEMEHHOM IIMBUIIM3AIIUN: B €€
T'YMaHUCTUYECKON HAIPABJICHHOCTU U BaKHOHM POJIM B CO3JaHUU HOBOM 0a3bl
MaTepuaIbHOU KYJIbTYpPbI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHS
YEJI0OBEYECTBA — CHIPEBOI, FHEPTETUUECKOM, MUILIEBON M IKOJIOTHUYECKON
0€30MacHOCTH, B Pa3BUTHUH MEIUIIUHEI, 00ECIICYCHUH YCIIOBUH YCIIENTHOTO TPYAa U
9KOJIOTUUYECKH KOMGOPTHON KU3HM KAXKIOTO YiIeHa OOIIEeCTRa,

e €CTECTBEHHO-HAYYHOUH IPaMOTHOCTH: IOHUMAHHUS CYIIIHOCTH METO/I0B MTO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOIb30BaTh MOTyYaeMble
3HAHMS JIsl aHATIN3a U OOBSICHEHHUS SIBIICHUH OKPYKAOIIEro MUpPa U
MPOUCXOSAIINX B HEM U3MEHEHUM, YMEHHUS Jies1aTh 000CHOBAHHBIE 3aKIIOYEHUSI Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ MMEIOIIUXCS TAHHBIX C [IEIBI0 MOTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB,;

e CIOCOOHOCTH CaMOCTOSITEIPHO UCTIOIB30BaTh XUMUYECKUE 3HAHUS JJIS PEIICHUS
po0JieM B peabHBIX )KM3HEHHBIX CUTYaLIUSIX;

e HHTEpeca K MO3HAHUIO U UCCIIEIOBATEILCKOMN JIeITeIbHOCTH,;

e TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CAaMOOOPa30BaHUIO,
K aKTUBHOMY IOJIYYCHHIO HOBBIX 3HAHUU IO XUMHH B COOTBETCTBUHU C
YKU3HEHHBIMH MOTPEOHOCTSAMHU;

e HHTEpeca K 0COOCHHOCTSAM TpyJia B pa3IHuHbIX chepax mpodeccuoHanbHOMI
JESITEIIbHOCTH.

MeTanpeaMeTHbIe pPe3yJbTAThI

MeranpenmMeTHbIe pe3yIbTaThl OCBOCHHS YIEOHOTO MpeaMera « XUMUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

e 3HaAYUMBIE U HOPMUPOBAHHS MUPOBO33PEHHUS 00YHAIOIINXCS
MEXIUCHUILTHHAPHBIE (MEKIIPEIMETHBIC) OOICHAYYHBIC TOHATHS, OTPaXKAIOIIIEC
[IEJIOCTHOCTh HAYYHOUM KapTHHBI MUpa U CeUU(UKY METOI0B O3HAHN,
VICTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SJHEPI s, SIBIICHHE,



MPOIIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKO0H,
TEOpUsl, UCCIICIOBAHUE, HAOIIOICHNE, U3MEPEHHE, SKCIICPUMEHT U JIp.);

e yHUBEpCalbHbIC yueOHBIC IeHCcTBUS (II03HABATEIbHBIC, KOMMYHUKATHBHEIE,
pEryIsaTHBHBIE), oOOeceunBaromue GopMupoBanue GyHKIHOHATBHOR
TPaMOTHOCTH M COITUAIBHON KOMITETEHIIMN 00yUJatoIuXCs;

e CNOCOOHOCTh 00YYAIOMIMXCS UCIIOIb30BaTh OCBOEHHBIE MEXK/IMCUUTIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC YUeOHbIE ICHCTBUS B
MO3HABATEJIbHON M COIMAIbHON MPAKTHUKE.

MeTtanpeameTHble pe3yiabTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCATbHBIMU Y4€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMHU.

OBJajieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMM
1) 6a3oBbIe JJOTHYECKHE AeCTBHS:

e CaMOCTOSATEIBHO (hOPMYJIHUPOBATH U aKTYAIM3UPOBAThH IPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

e ONpPENENATH LN ACSITENBbHOCTH, 3a/1aBas MApaMETPhl U KPUTEPUHU UX JOCTHUKEHUS,
COOTHOCUTDH peBYJII:TaTI:I JCATCIIbHOCTU C IMOCTABJICHHBIMU LCIISIMU,

e HCMOJIb30BATh IPU OCBOCHUHU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIUICHUS — BBIJEISATD
xapaKTeprle HpI/IBHaKI/I HOHHTI/Iﬁ n yCTaHaBHI/IBaTB HUX B3aUMOCBS3b, UCITOJIb30BAaTh
COOTBGTCTByIOH_[I/Ie TIOHATUS OJIs1 OGBHCHGHI/IH OTACIIBHBIX q)aKTOB n HBHGHHﬁ;

e BBIOMPATH OCHOBAHUS U KPUTEPHUH IS KIACCH(PUKAIINK BEIIECCTB M XUMHUYECCKUX
peaKuuii;

e YCTaHABJIMBATH NPUUMHHO-CJICACTBEHHBIC CBSA3U MEK]y U3y4aeMbIMH SIBICHUSMH,

e CTpOUTH JOTHYECKUE pacCyxaeHus (HHIYKTUBHbIC, ICAYKTHBHBIC, 10 aHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pACCMATPUBAEMBIX SABJICHUSIX,
(GbopMyIHpOBaThH BHIBOJBI U 3aKIIIOYCHUS,

e TMPUMEHATH B MPOIIECCE MTO3HAHUS UCIOJIb3YEMbIE B XUMUN CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIBHBIC IPEACTABICHUS — XUMHUYECKHI
3HaK (CMMBOJI) 3JIEMEHTa, XUMHYECKast popMyiia, ypaBHEHHE XUMHUCCKON PeakIinu
— IIpH peIIeHUH YUYeOHbIX MTO3HABATENbHBIX U MPAKTHUYECKUX 3a7a4, IPUMEHATh
Ha3BaHHBIE MOJICJIbHBIE MPEICTABICHUS 1JIsI BBISIBIICHUS XapaKTePHBIX MTPU3HAKOB
H3yqaeMHx BCIICCTB U XUMHNUYCCKUX peaKHHﬁ;

2) 6a3oBbIe HCCJIEI0BATEIbCKHE JeHCTBHSA:

e BJAJACTh OCHOBAMU MCTOAOB HAYYHOI'O ITO3HAHUS BCUICCTB U XUMUYICCKUX peaKL{Hﬁ;

e (opmymupoBaTh LeNMH U 3a1aYH UCCIICAOBAHMSI, UCTIONH30BATh TIOCTABICHHBIC U
CaMOCTOSITENIEHO C(OPMYTHPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
TIO3HAHUS ¥ OCHOBBI 1151 (JOPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABHIILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

e BIIQJICTh HABBIKAMH CaMOCTOSITEIHHOTO TUIAHMPOBAHUS M MTPOBEACHUS YICHHUECKIX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIaTh 32 XOJI0M Ipoliecca,
CaMOCTOSITEJIbHO TTPOTHO3UPOBATH €ro Pe3yybTar, GopMyIupoBaTh 0000IICHUS U
BBIBOABI OTHOCHUTCIIBHO JOCTOBCPHOCTH PE3YJIbTATOB UCCIICAOBAHUA, COCTABJIATH
000CHOBaHHBIN OTUYET O MPOJICIaHHON pabdoTe;



e TMPHOOPETATH OIBIT YYCHUYECKON UCCIIEI0BATEIbCKON U MMPOESKTHON AEATEIbHOCTH,
HPOSIBJIATE CIOCOOHOCTh ¥ TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
peueHus MpakTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3InYHbIX METOI0B IT03HAHMS,

3) pab6ora c unpopManueii:

e OPHECHTHPOBATHCS B PA3IMIHBIX HCTOYHHUKAX UH(DOpMALNU (HAYUIHO-TIOMYIISIPHAS
JTUTEepaTypa XUMUYECKOTO COACPKAHMS, CITPABOYHBIC TTOCOOMS, PECYPCHI
WHTEPHETA), aHATM3UPOBATh HHPOPMAIIMIO PA3TMYHBIX BHIOB U (hopm
MMPEACTaBJIICHUA, KPUTUUYCCKU OLICHUBATDL €€ NOCTOBCPHOCTL U
HETPOTUBOPEYHUBOCTb;

e (opmynupoBaTh 3aPOCHl U MPUMEHSTH PA3TUUYHBIE METO/IbI IIPH MTOKCKE U 0TOOpPE
nH(opMaIuu, He0OXOAMMOM TSl BBIMIOTHEHUS YI€OHBIX 3a7a9 OIPEIeICHHOTO
THUIA,

e TMPHOOPETATH OIBIT UCTIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3JIMIHBIX ITOMCKOBBIX CUCTEM,

e CaMOCTOSATEIIHO BHIOMPATH ONTUMAIIbHYIO (DOpMY MpecTaBIeHNs HHPOPMAITUH
(cxeMbl, Tpad UK, TUArpaMMbl, TAOJIUIIbI, PUCYHKH U JIP.);

e HCIOJB30BATh HAYYHBIH S3BIK B KAYECTBE CPEJICTBA MPU pabOTE ¢ XUMUIECKOM
uH(pOpMAaIIHEl: TPUMEHATh MEXKIIPEIMETHbIE ((PHU3HMUECKHE K MAaTEMaTHICCKHUE)
3HAKW U CUMBOJIBI, (HOPMYIIbI, a00OpeBUATYpPHI, HOMEHKJIATYPY;

e HCIMOJB30BaATh U MPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTrJISITHOCTH.

OBnaneHne YHUBEPCAJIBbHBIMUA KOMMYHUKATUBHBIMHA HeﬁCTBHHMI/I:

e 3ajaBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOI TEMBI B X0JI¢ TUaora u/uim
JUCKYCCHUH, BbICKA3bIBaTh MaeH, (GOPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IIPEIOKEHHON 3a/1auH;

e BBICTYIATh C NIPE3CHTALIMEN PE3YJIbTATOB [T03HABATEIBHON IEATEIBHOCTH,
IOJIyYEHHBIX CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH ITPU BBIIIOJIHEHUU
XUMHYECKOT0 IKCIIEPUMEHTA, MPAKTUYECKOI paboThI 10 HCCIEA0BaHNIO CBONCTB
U3y4aeMbIX BEIIECTB, pealin3alui Y4eOHOTrO MPOEKTa, U (pOPMYyIUPOBATH BHIBOIBI
10 pe3ypTaTaM IIPOBEACHHBIX UCCIENOBAHNM ITyTEM COTJIAaCOBAHUS MTO3HILIMI B
xoJie 00Cy>KIeHUsI 1 0OMEHAa MHEHUSIMH.

OBiajieHNe YHUBEPCATbHBIMH PeryssTHBHBIMH 1€ CTBUSAMU

e  CaMOCTOATENBHO IJIAHUPOBATH M OCYIIECTBIIATH CBOIO MMO3HABATEIBHYIO
NeSITeIbHOCTb, ONPENENsis €€ LIeH U 3aa4l, KOHTPOJIMPOBATh U 110 MEpe
HEO0XO0IMMOCTH KOPPEKTUPOBATh MpEJIaraeéMblii aITOPUTM ACUCTBUI MpH
BBITIOJITHCHUH YYCOHBIX M MCCIIEIOBATEILCKHUX 3a/1a4, BEIOUpaTh Haubosee
3 PEKTUBHBIHN CIIOCOO UX PELICHHS C YIETOM MOJYyYSHHUS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

e OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH EATEIbHOCTH HAa OCHOBE CaMOaHalIn3a 1
CaMOOLIEHKHU.

IlpeameTHbIC PEe3yJabTAThI



10-# kiaace
[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXKakoT:

e c(hOpPMHUPOBAHHOCTH MPEIACTABICHUN O XUMUUECKON COCTABJISIONIEH €CTECTBEHHO-
HAYYHOI KapTHUHBI MUpPa, POJIM XMMHUH B MIO3HAHUHU SIBJICHUN TPUPOBI, B
(GbopMUPOBAHNUY MBIIUICHUS U KYJIbTYpPbI INYHOCTH, €€ (PyHKLIHOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM JUI PelIeHNs TPAKTUYECKUX 3a/1a4 U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpefie;

e BIQJICHUE CUCTEMOI XUMHUECKUX 3HAHUH, KOTOPasi BKIOYAET. OCHOBOIMOJIAraroIne
NOHATHS (XMMUYECKHUIT SJIEMEHT, aTOM, JJICKTPOHHAs 000JI09YKa aTOMa, MOJIeKyJIa,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, XUMUYECKasl CBSI3b, CTPYKTYpHAast
dopmyna (pa3BepHyTas U COKpAIICHHAs ), MOJIb, MOJISIpHAS Macca, MOJISIPHBIH
00beM, YIIIepOAHbINA CKeleT, PYHKUMOHATIbHAS TPYIa, paJuKai, H30MepHs,
M30MEPbI, TOMOJIOTHYECKHUH Psijl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA U
a30TCOAEpIKAIINE COETMHEHNUS, MOHOMED, IIOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTUHEHUS); TEOPUH U 3aKOHBI (TEOPHUsT CTPOCHHUS
opranmyeckux BeriecTB A.M. ByTnepoBa, 3aKoH COXpaHEHHS MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHH; MUPOBO33PEHUECKHE 3HAHN,
JeKalye B OCHOBE MTOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XUMUYECKHX
ABJICHUH, (AKTOIOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTABE, MOJYUYEHUHU U
0€3011aCHOM HCIIOJIb30BaHUH BaXKHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JESITeTbHOCTH YeJIOBEKa,

e c(hOpMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEPHbIC TPU3HAKU OHATHH,
YCTaHaBIIMBATh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOILIUE MMOHATHUS TIPU
OIMCAaHHUM COCTaBa, CTPOCHUSA U MPEBPAIICHNH OPraHMYECKUX COCIMHEHUII;

e CPOPMHUPOBAHHOCTH YMEHUI HCIIOIH30BATh XUMUUECKYIO CUMBOJIMKY IS
COCTAaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEepHYTOH, COKPAIICHHOI)
dbopMyI OpraHMYeCcKUX BEIIECTB U ypaBHEHUIN XUMUYECKUX PEaKIui,
U3TOTaBJIMBATh MOEIH MOJIEKYJl OPTaHMYECKUX BEUIECTB IS HIUTIOCTPALUU X
XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHUS;

e c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIIICKHOCTD N3YUECHHBIX
OpPraHMYECKUX BEIIECTB [0 UX COCTaBY U CTPOEHUIO K ONPEEICHHOMY
Kiaccy/rpynne coeinHeHuH (YriieBOJOPO/IbI, KUCIOPOA U a30TCOACPIKALIHE
COC/IMHCHUS, BHICOKOMOJICKYJISIPHBIC COSIMHECHHUS), 1aBaTh UM Ha3BaHHS 10
cucrematnueckoit HomeHkinarype (IUPAC), a Takxe NpuBOANTH TPUBHAIIBHBIC
Ha3BaHUS OT/ICIBHBIX OPraHMYCCKHUX BEIIECTB (3TUIICH, IPOMUJICH, alleTHIICH,
ATUJICHIJIMKOJb, TIULEPHH, (GeHOI, (opMaNbICTH I, alleTAIbJeTHI, MypaBbHHAS
KHCJIOTa, YKCYCHAs KUCJIO0TA, OJIEMHOBAask KUCIIOTa, CTEApUHOBAs KUCIIOTA, III0K033,
(GpykTo3a, Kpaxmal, IeJUII0I03a, TIIUIHH);

e C(POPMUPOBAHHOCTH YMEHHS OINpPEAEIATh BUABI XUMUYECKON CBA3U B OPTaHUYECKUX
coearHeHusX (OJJMHAPHBIC U KPATHBIC);

e CPOPMUPOBAHHOCTH YMEHUS MPUMEHSTH MOJI0KEHUSI TEOPUH CTPOCHHUS
oprannueckux Bemiects A.M. byriepoBa 11t 00bsICHEHUS 3aBUCIMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHUSI MacChl BEIIECTB;

e c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPH30BATh COCTAB, CTPOCHUE, (pru3nuecKue u
XUMHUYECKHE CBOMCTBA TUMMYHBIX MPEACTABUTENEH pa3IuYHbIX KJIACCOB
OpraHMYeCKUX BelIecTB (METaH, 3TaH, dTWICH, IPOIUJICH, alleTUIIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH30I1, METaHOJ, TAHOJI, STUICHTIUKOIb, TIUIEPUH, PeHOT,
aleTanbIer U/, MypaBbUHAas U YKCYCHAsi KUCJIOTHI, TITI0K03a, KpaxMaJl, I[eJUTI0J103a,



AMHHOYKCYCHAsl KHCJIOTA), WIUTFOCTPHUPOBATh TEHETHUECKYIO CBSA3b MEXKy HUMHU
YPaBHEHUSMH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUi C UCTIOIb30BAaHUEM
CTPYKTYPHBIX (OpMYT;

e CPOPMHUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YIIIE€BOJOPOIHOTO ChIPbs
(HedTh, IPUPOAHBIIA Ta3, YTOJIb), CIIOCOOBI UX TIEpepabOTKU M MPAKTUIECKOES
MpPUMEHEHHE MTPOAYKTOB MEepepadboTKH;

e cOPMUPOBAHHOCTH YMEHUI MPOBOIUTH BRIYUCICHUS [0 XUMUIECKUM YPABHEHHSIM
(Macchl, 00beMa, KOJTMYECTBA UCXOTHOTO BELIECTBA MM TPOYKTA PEAKIIUH 10
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIISCTB WIIN
IPOJYKTOB PEAKIIMH);

e CcPOPMUPOBAHHOCTH YMEHUH BIAJETh CHCTEMOI 3HAHHI 00 OCHOBHBIX METO/IaX
HAyYHOTO MO3HaHUS, UCTIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEUIECTB U
XUMHUYECKHX SBJICHUH (HAOJI0ICHUE, U3MEPECHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHIE),
MCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJISl IPUHSTHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU M UX
PUMEHEHUEM,

e cOpPMUPOBAHHOCTHh YMEHHI COOIIIOIATh TPABUIIA MTOTH30BAHUS XUMUYECKOM
MOCY/I0H M J1abOpaTOPHBIM 00OPYIOBAHKMEM, a TaK)Ke MpaBuUiia 0OpaIeHus ¢
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMU TI0 BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKHX OIBITOB;

e CcPOPMUPOBAHHOCTHh YMEHHH IJIAHUPOBATH U BBIMIOJIHATH XUMHUECKUN SKCIIEPHUMEHT
(mpeBpaliieHust OpraHMYeCKUX BEIIECTB TP HArPEBAHUH, MTOJYYCHHE YTUICHA U
M3Yy4YEHUE €ro CBOMCTB, KAU€CTBEHHBIE PEAKIIMU OPIaHMYECKUX BEIIECTB,
JICHATypaIyst OSJIKOB IPU HAPEBAHUH, [[BETHBIC PEAKIIUU OCIIKOB) B COOTBETCTBUH
C TpaBUJIAMH TEXHUKU OE30MACHOCTH MPU OOPAIEHUH C BEIECTBAMH H
1a00paTOPHBIM 000PYIOBaHUEM, MTPEICTABIATH PE3YIbTaThl XUMUYECKOTO
IKCIIEPUMEHTa B (hOpMe 3alKCH yPaBHEHUN COOTBETCTBYIOIIUX PEAKIIUN 1
(bopMynUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

e CcPOPMUPOBAHHOCTh YMEHUI KPUTUYECKU aHATU3UPOBATh XUMUIECKYIO
UH(OpPMAIIHIO, MTOJTyYaeMYI0 U3 Pa3HbIX HCTOUYHHKOB (CpeaCcTBa MacCOBOM
UH(OPMAIIUN, UHTEPHET U JIp.);

e c(hOpPMUPOBAHHOCTh YMEHUM COOJTIOAATH MPABIIIA SKOJOTUUYECKH 11€JIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM ACSITETLHOCTH B IENSIX COXPAHEHUS CBOETO
3I0POBbS U OKPYKAIOIIEH NPUPOJHON CpPebl, 0CO3HABATH OMACHOCTh BO3JACHCTBUS
HA JKUBBIE OPTAHU3MBI ONPEACTICHHBIX OPTAHUYECKUX BEIIECTB, TOHUMAs CMBICI
nokazatens [1JIK, moscHsITh Ha mpuMepax crocoObl YMEHBIIICHUS U
MPEeOTBPALIECHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

e 117151 OOy4aIOUIUXCS C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3/JOPOBBSI: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JJOCTYITHBIX METO/aX TTO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHUIH;

e TS CIICTIBIX U CIA0OBHIANINX OOYYAIOIINXCS: YMEHUE UCTIONh30BaTh peiabeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.

11-i1 kaacce
[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:
e CcOPMUPOBAHHOCTH MPEICTABICHHUI: O XUMUYECKOW COCTABIISAIONICH €CTECTBEHHO-

Hay4YHOU KapTHUHBI MUPA, POJIA XUMHUU B ITIO3HAHUM SIBJICHUHN IPUPOBI, B
(OopMHPOBAHNY MBIIIJICHUS U KYIbTYpPbI JUUYHOCTH, €€ PYHKINOHAIBHON



IPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHHS MPAKTUYECKUX 3a/1a4 M SKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpefie;

BJIAJICHUE CUCTEMOM XMMHUECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIIOIAraloline
NOHATHS (XMMHUYECKHUI SJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHbIC OPOUTAIIH
aTOMOB, IOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00hEeM, BaJICHTHOCTD,
IIEKTPOOTPHUIIATEIILHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasi CBsA3b (KOBaJICHTHA,
WOHHAs1, METAJUTMYECKasl, BOJOPOIHASN), KPUCTAIUTUYECKAs PEIICTKA, THITBI
XUMUYECKUX PEaKLUUH, PaCTBOP, AIEKTPOIUTHI, HEAJEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMUMHYECKOU PeaKiii, XUMUYECKOE PABHOBECHE); TCOPHHU U 3aKOHBI (TCOpHs
ANEKTPOIUTUYECKOMN AUCCOLMalny, nepuoanueckuii 3akon .M. Menneneesa,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAaHEHHUsI U NIPEBPALICHUS SHEPTUH
NPU XUMHUYECKUX PEAKIIHSIX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHIA S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHNUS, JIEXKAIIUE B OCHOBE TOHUMAHUS IPUIMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBIICHUH, AKTOIOTUYECKUE CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJTy4yeHUHU U 0€30MaCHOM MCIOJIb30BaHNN BaXKHEHIINX HEOPTaHUYECKIX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepHble TPU3HAKU OHSITUH,
yCTaHaBIMBATh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MTPU
ONMCAaHUU HEOPTaHWYECKHUX BEILECTB U UX MPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUIECKYIO CUMBOJIUKY IS
coctaBiieHUs! GOpMYJ BEIIECTB U YPaBHEHUN XUMUUYECKUX PEaKIIU,
cucrematrueckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHHS OTACITBHBIX
HEOPraHWYECKUX BelecTB (yrapHbli ra3, yriIeKUCIbli Ta3, aMMHaK, raeHast
U3BECTh, HETAIlICHAsI U3BECTh, TUThEBAs COJIA, TUPUT U IP.);

c(OpPMUPOBAHHOCTh YMEHUH OIpeNesaTh BAJIEGHTHOCTb U CTETIEHb OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOU
cBsi3U (KOBaJICHTHAs, HOHHAS, METAJUTUUECKast, BOJIOPOIHAS) B COCTUHEHUSIX, TUII
KPUCTAJUTHIECKOM PEIICTKH KOHKPETHOTO BelllecTBa (aTOMHasi, MOJICKYJISIpHasi,
WOHHAs, METAJUTNYECKas), XapaKTep CPe/Ibl B BOJAHBIX PACTBOPAX HEOPTaHHMUYCCKUX
COCIUHEHUH,

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH NPUHAAIICKHOCTH HEOPTAHUYECKUX
BEIIIECTB 110 MX COCTaBY K OINPEICIICHHOMY Kiaccy/TpyIne coenuHeHuit (pocThie
BEIIeCTBa — METAJUIBI M HEMETaJIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE
THJIPOKCHUJIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PaCKPBIBATh CMBICI TTepruoanueckoro 3akona JI. 1.
MeHnzeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO 1
MIPOTHOCTUYECKYIO () YHKITHH,

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BATh ANEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3rieMeHToB 1-4 nepuoaos [leproauueckoil cUCTEMbl XUMUYECKUX
anemeHTOB J[.J1. MenneneeBa, uCrionb3ys MOHATHS «S-, P-, 0- JIEKTPOHHBIE
opOUTANINY, «IHEPTETUYECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS
CBOMCTB XMMUYECKHX 3JIEMEHTOB M UX COCAMHEHUH 1O MEePUOIaM U rpyIam
[Tepuoanueckoil cucrembl xumMmudeckux 3neMeHToB .M. Menneneena;
c(OPMHPOBAHHOCTh YMEHHI XapaKTepru30BaTh (OMUCHIBATH) OOIIHE XUMUICCKHE
CBOMCTBA HEOPTaHUYECKHUX BEIIECTB PAa3JIMYHBIX KJIACCOB, TOATBEPKIATh
CYILIECTBOBaHUE T€HETUUECKOU CBSI3U MEXKy HEOPTAaHMUYECKUMU BEILIECTBAMH C
MIOMOILBIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;
c(hOpPMUPOBAHHOCTh YMEHUS KIACCH(PUITNPOBATH XUMUYECKUE PEAKIIUH T1O
pa3IMYHBIM MPH3HAKAM (YHCITY U COCTAaBY PEarHpyIOIINX BEIIECTB, TEIUIOBOMY



a¢dekTy peakiuu, U3MEHEHUIO CTENIEHEeW OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH
PEaKIny, y4acTHIO KaTaln3aTopa);

e CcOPMUPOBAHHOCTH YMEHHI COCTABIISATh YPAaBHEHUS PEAKIUI pPa3TUIHBIX THUIIOB,
MOJIHBIE U COKpPALICHHBIE YPaBHEHUS peaKlMii HOHHOTO 0OMEeHa, YUUThIBas
YCIIOBUS, TIPU KOTOPBIX 3TU PEAKITUH UIIYT O KOHIIA,

e CcpOPMUPOBAHHOCTH YMEHHI MPOBOIUTH PEAKLINHU, TOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, pACIIO3HABATH
OTIBITHBIM ITyTE€M HMOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIIECTB,;

e CQPOPMHUPOBAHHOCTH YMEHHI PaCKPBIBATH CYIIHOCTb OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIIUN TTOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaaHca
3THUX PEAKIUK;

e CcPOPMUPOBAHHOCTH YMEHHUH OOBSICHATH 3aBUCHIMOCTh CKOPOCTH XUMHYECKON
peakuuu OT pa3INyHbIX (AKTOPOB; XapaKTep CMELICHUS XUMUYECKOT0 PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeicTus (npuniun Jle [llatense);

e CcpOPMHUPOBAHHOCTh YMEHHI XapaKTEpU30BaTh XUMHUECKHE MPOLIECCHI, JIEIKAIIHE B
OCHOBE TIPOMBIIIICHHOTO TIOyYEHUS] CEPHOUM KUCIIOTHI, aMMHAKa, 8 TAKKe
c(hOopMUPOBAHHOCTH MPEACTABICHUN 00 OOINUX HAYYHBIX MPUHITATIAX U
HKOJIOTHUYECKUX MPOOIeMaX XHMHYECKOTO IPOU3BOICTBA;

e Cc(pOPMUPOBAHHOCTH YMEHHI MPOBOIUTH BBIYUCIICHUS C UCTIOJIb30BAHUEM ITOHSATHUS
«MaccoBasi 0 BEIIECTBA B PACTBOPEY, OOBEMHBIX OTHOIICHUH Ta30B MpH
XUMHUYECKHX PEaKIMIX, MacChl BEIIECTBA WK 00beMa I'a30B 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe WIH 00bEMY OJHOTO U3 YUACTBYIOIINX B PEAKITUN
BEIIECTB, TEIUIOBOTO 3 deKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChl
BEIIIECTB, MIPEBPAIICHUS U COXPAaHEHUS DHEPTHH;

e CcpOpPMUPOBAHHOCTH YMEHHI1 COOIIIOIATh TPaBUJIIa MOIH30BAHUSI XUMUYECKOM
HOCYI0M U 1abOpaTOPHBIM 000PYAOBAaHUEM, a TAKXKE MPaBHIIa 0OpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU TI0 BBIIOJIHEHHIO JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB;

e CcPOPMHUPOBAHHOCTHh YMEHHI IJIAHUPOBATH U BBHIIIOJIHATH XUMHUUECKUN SKCIIEPUMEHT
(pazyioskeHue MepOKCUIa BOIOPO/Ia B MPUCYTCTBUU KaTalIM3aTopa, ONpeIeieHUe
Cpeibl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO HHIMKATOPA, BIUSHHUE
pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIUH, PEAKIIMU HOHHOTO
0o0MeHa, KaueCTBEHHBIC peaKIuu Ha Cyab(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHWUS, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMaM «MeTallbDy u
«Hemeraibi») B COOTBETCTBUH € TIPABHIIAMU TEXHUKU 0€30MaCHOCTHU TIPH
o0palleHny ¢ BellecTBaMu 1 Ja00paTOPHBIM 000pyI0BaHUEM, NIPEICTABIAT
pe3yNIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hOpME 3aMHicH ypaBHEHUI
COOTBETCTBYIOIIUX peaKIuii U (POPMYIUPOBATH BEIBOJIBI HA OCHOBE ATHX
pe3yJbTaToB,;

e CcPOPMUPOBAHHOCTh YMEHUI KPUTUYECKU aHATU3UPOBATh XUMUIECKYIO
UH(OPMAIIHIO, TTOJTyIaeMYI0 U3 Pa3HbIX HCTOUYHHKOB (CpeacTBa MacCOBOM
KOMMYHHKAIMH, HHTEPHET | JIp.);

e c(hOpPMUPOBAHHOCTh YMEHUM COOJTIOAATH MPABIIIA SKOJOTUUYECKH 11€JIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOU ACSITETLHOCTH B IENSIX COXPAHEHUS CBOETO
3I0POBbSI U OKPYKAIOLIEH MPUPOJHON CpPebl, 0CO3HABATH OMACHOCTh BO3JACHCTBUS
HAa JKUBBIE OPTaHU3MBI ONIPEACTICHHBIX BEIIECTB, TOHUMas cMbIch noka3atens [1/1K,
MOSICHATH Ha IPUMEpax CIOCOObl yMEHbBILIEHUS U MPEAOTBPAILEHUS X BPEIHOTO
BO3/ICHCTBUS Ha OpPraHU3M YeJIOBEKa,



e JUIg OOYYAIOMIMXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3[JOPOBbS: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JJOCTYIHBIX METO/aX MO3HAHUS BEILIECTB U
XUMHUYECKHUX SIBJICHUU,

e IS CIEMBIX U CTA0OBHISIINX O0YJArOIIUXCS: YMEHHUE MCTIOb30BaTh pelibeHO-
TOYCUHYIO cucTeMy oO0o3HadeHuit JI. bpailns 1 3anucu XuMu4eckux GopMyiL.

Ilepeyenb (Koau(puUKATOP) pacnpeeSIeHHbIX 10

KJIaccaMm MpoBepsieMbIX TPeOOBAHMM K

pesyabTatam OOII COO u 3j1eMeHTOB

CoacCpkaHudA 110 XUMHNH

10-ii KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yabraram ocsoenus OOII

Kon
NMpoBepPsIEMOro
pe3yJjabTara

IIpoBepsiemblie mpeaMeTHbIE pe3yabTaTrhl ocBoenust OOII COO

1

TeopeTnuecknue OCHOBBI OPraHMYECKON XUMHH

11

CdopMUpOBaHHOCTH MPEICTABICHUM 0 XHMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBJICHUHN
MPHUPO/BI, B POPMUPOBAHUYU MBIIUICHUS U KYAbTYpPbl TUYHOCTH, €€

(G YHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOIUMOM ISl peIICHHUS
MPAKTUYECKHUX 33]a4 U IKOJIOTUYECKH 00OCHOBAHHOTO OTHOILIEHUS K
CBOEMY 37I0POBBIO U MPUPOTHOMN Cpejie

1.2

Brnanenue cucremoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHUS (MOJICKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN 00bEM, YTIIEpOIHBIN CKEJIET,
(hyHKIMOHATBHAS TPYIIA, PaJUKal, U30MEPHUsI, U30MEPHI,
TOMOJIOTMYECKUH PSIl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOA- U
a30TCOJIEpKAIIHNE COSTUHEHUSI, OMOJIOTMYECKH aKTUBHBIC BEIIIECTBA
(yrieBopl, )KUPKI, OCIIKK), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIC COCAMHEHUS); TCOPHH U 3aKOHBI (TCOPHS
XMMHYECKOTO CTPOCHUS Oprannieckux Bemects A.M. byrieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (DAKTOIOTHIECKHE
CBEJICHHSI O CBOMCTBAX, COCTABE, MOJYYCHUH U OE30MTaCHOM
KCMOJIb30BAHUH BAKHEHIIIMX HEOPTaHUYECKUX U OPTAHUYECKUX BELIECTB B
OBITY U IPAKTHYECKOH JEATEeTHHOCTH YeJIOBEKa

1.3

ChopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE IPU3HAKU OHATHH,
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOIINE
IIOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLECHUN
OpraHNYeCKUX COCTUHEHUHN




1.4

c(OPMHPOBAHHOCTH YMEHHUH NCIIOIB30BATH XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaInéHHoi) GopMyI1 OpraHuvIecKrX BEIICCTB U YPaBHEHUI
XUMHUYECKHUX PEAKLMM, N3r0TaBIMBaTh MOJIEIHN MOJIEKYJ OPraHUYECKUX
BELIECTB JUISl WITFOCTPALUN X XMMUYECKOIO U IPOCTPAHCTBEHHOTO
CTPOECHUS

1.5

ChopMUpOBaHHOCTh YMEHUM YCTaHABIMBATH IPUHAIICKHOCTD
M3YYEHHBIX OPTraHUYECKHUX BEIIECTB 110 UX COCTABY M CTPOCHHUIO K
ornpeneiéHHOMY Kiaccy (Tpyrire) coeuHeHui (YriieBoI0pOIbl, KHCIOPO
U a30TCOIEpKAIIME COSTMHEHHUS, BLICOKOMOJICKYJISIPHbIC COSTUHECHUS),
JlaBaTh UM Ha3BaHUs N0 cucreMarndeckoi HomeHkatype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHSI ONIPEIEISITh BUJIbI XUMUYECKOW CBSI3H B
OpPraHMYeCKUX COeAUHEHUAX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMupOBaHHOCTb YMEHHUS IPUMEHSTh: MOJOKEHHS TEOPUH CTPOCHUS
opranuueckux Beuiects A.M. BytiepoBa aiist 00bsICHEHUS
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX COCTABA U CTPOEHUS; 3aKOH
COXpaHEHUs MACChI BELIECTB

Yraesogopoel. Kucinopoacoaepaiye U a30TCoAepKaline
OpFaHI/I‘-IeCKI/Ie COCIUHCHU L. BBICOKOMOJIGKy.H}IpHBIe COCANHCHUA

2.1

CdopmupoBaHHOCTH YMEHHI TPUBOIUTH TPUBHATHLHBIC HA3BAHHUS
OTIEIBHBIX OPraHMYCCKUX BEINECTB (ITHJICH, IPOIKJIICH, allCTUJIEH,
STWJICHTJIMKOJb, THIEPUH, GpeHon, hopManbaeru, aleTalbIer,
MYypaBbHHas KHUCIIOTA, YKCYCHAsl KUCIIOTa, OJICMHOBASI KUCIIOTA,
CTeapHHOBAs KHCIIOTa, TIII0K03a, (PYKTO3a, KpaxMmall, [eJUIH0J103a, TIHUIIHH)

2.2

CdhopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE,
($u3HYeCKre U XUMUYECKUE CBOWCTBA TUITMYHBIX MTPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYCCKUX BEIIECTB (METaH, 3TaH, 3TUJICH,
MIPOTWIICH, aneTuieH, OyraaueH-1,3, metmiOyraauen-1,3, 6eH3o,
METaHOJI, TaHOJI, STUJICHTIINKOJIb, TIUIEPUH, (DEHOJI, alleTalbJACTH I,
MypaBbHHAS U YKCYCHAsl KHCIIOTHI, IITFOK03a, KpaxMaJl, IeJUTi0J103a,
aAMHUHOYKCYCHasl KHCIIOTA)

2.3

ChopmupoBaHHOCTh YMEHUSI UJUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXy TUTMYHBIMU IPEACTABUTEISIMU PA3IMYHBIX KIACCOB OPraHUUECKUX
BELIECTB YPAaBHEHUSIMH COOTBETCTBYIOUINX XMMHUECKHUX PEAKIHM C
MCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT

2.4

CchopMupoBaHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKU
YTIIEBOJAOPOIAHOTO CHIPbs (HE(TH, MPUPOIHBIN ra3, yroib), CHOCOOBI UX
nepepadoTKU U MPAKTHUECKOE MPUMEHEHHE IPOIyKTOB NepepadoTKU

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHHIA BIAJACTh CUCTEMOM 3HAaHUN 00 OCHOBHBIX
METOAAaX Hay4HOIO IMO3HAHMs, UCIIOJIb3YEMbIX B XUMHUU IPHU U3yYEHUU
BEIICCTB M XUMHUYCCKUX SIBJIICHUH (HAOJI0ICHNE, U3MEPEHHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHNUE), HCIIOJIb30BaTh CHCTEMHbIC XUMHUUECKHE
3HAHUS I NIPUHATHS PELIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX,




CBA3aHHLIX C BCIICCTBAMU U UX ITPUMCHCHUCM

3.2

CdopMupoBaHHOCTH YMEHHUH COOJIIOIATH MTPaBUJIa TIOJIb30BaAHUS
XUMUYECKOH MOCYA0H 1 1a00paTOpPHBIM 000pYIOBAaHUEM, A TAKXKE
MpaBuiIa OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSMH 110
BBITOJIHEHUIO JTAOOPAaTOPHBIX XUMUYECKHX OIBITOB

3.3

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBITIOIHATH XUMUYECKUN
IKCTIepUMEHT (MPEBPAICHUS OPraHUYECKUX BEIIECTB MPH HArPEBaAHKH,
MOJIYYCHHUEC 3TUJICHA U U3YUCHUC CTO CBOI>'ICTB, KauCCTBCHHBIC PCAKIIUN
OpPTaHUYECKUX BEIIECTB, JICHATYpaIUs OCIKOB ITPH HATPEBAHUH, [IBETHBIC
peakuuu OEITKOB) B COOTBETCTBHU C MPABUIIAMH TEXHHKH 0€30I1aCHOCTH
pu oOpaIleHUH C BEIIECTBAMH U JJa0OPaTOPHBIM 000PYI0BaHHEM,
MPEJCTABIATH PE3yIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B (POpME 3aIUCH
YpaBHEHHH COOTBETCTBYIOIINX PEAKIMIA U POPMYIUPOBAThH BHIBOJIBI HA
OCHOBE 3THX PE3yJIbTaTOB

3.4

CdhopmupoBaHHOCTH YMEHHIA TPOBOAUTH BHIYUCICHUS IO XHMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOINYIECTBA UCXOTHOTO BEIIECTBA TN
MPOJYKTA PEaKIIMU 10 U3BECTHBIM Macce, 00BEMY, KOTHUECTBY OJHOTO U3
HCXOHBIX BEIIECTB MU MTPOJTYKTOB PEAKIINH)

3.5

ChopMupoBaHHOCTh YMEHU KPUTHUECKU aHATM3UPOBATH XUMUYECKYIO
uH(OpMaIHIO, TOTyJaeMyI0 13 Pa3HbIX HCTOYHUKOB (CPEeICTBa MacCOBOIT
uHpopmaimu, cetb IHTepHET U Apyrue)

3.6

CdopmupoBaHHOCTH YMEHHIA COOTIOIATH MPaBUIa SKOJIOTHUECKH
1eJIeCO00Pa3HOr0 IOBEJICHHS B OBITY M TPYAOBOM JCSITEIBHOCTH B TIEIISX
COXPAHEHHUS CBOETO 37I0POBbs H OKPYXKAIOMIEH MPUPOTHON CPEIHl,
0CO3HABaTh OMMACHOCThH BO3JICHCTBHSI HA )KUBBIC OPTaHU3MBI OTIPEICIEHHBIX
OpPraHUYeCKUX BELICCTB, MOHUMast cMbici moka3zatens [1JIK (mpexenbHo
JOMYCTUMON KOHIICHTPAIMH), OSCHSITH Ha IPUMEpax CrocoObl
YMEHBIIICHUS U TIPEOTBPAIIICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M
YeoBeKa

IIpoBepsiemble 3J1eMeHTHI CO/IePKAHMUS

Kon

IIpoBepsiemble 3J1eMeHTHI CO/IePKAHMUS

TeopeTnueckue OCHOBBI OPTaHUYECKON XUMHUH

11

[Ipenmer oprannyeckoil XuMuu: e€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
B ITOJIYUCHUH HOBBIX BCHICCTB U MAaTCPUAJIOB. Teopml CTPOCHUMA
opranndeckux coequHeHnii A.M. bytiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CtpykTypHBIE (POPMYIIBI OpraHUYECKHX BemecTB. ['omomnorus,

n3oMeprsa. XUMHUYECKas CBA3b B OPraHUYECKUX COETMHEHUSAX — OJTMHAPHBIE
U KpaTHble cBs3u. [IpencraBienue o KiacCupUKAIMU OPTraHUuIECKUX
BEILIECTB

1.3

HomenkaTypa opraHn4ecKuX COeIMHeHUH (CcTeMaTHYeCKast) 1
TPUBUAIBHBIC HA3BAHUS BAKHEUIITUX MIPEICTABUTENCH KIIACCOB
OpPraHUYECKUX BEIIECTB




Yri1eBo10pObI

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUM psif. MeTaH U 3TaH -
MPOCTEHIIINE MTPEICTABUTENN ATKAHOB. (PU3NUCCKUE H XUMUIECKHE
CBOMCTBA (peaKIMy 3aMEIIEHUS ¥ TOPEHNUS), HaX0’KJICHHE B TIPUPO/IE,
IIOJIYYEHHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHUH psiji. DTUIIEH U IPOIIUJICH —
MPOCTEHIINE MTPEICTABUTENN ATKEHOB. PU3NYECKUE U XUMUYECKHE
CBOMCTBA (peaKIUu TUAPUPOBAHHSI, TAJIOTCHUPOBAHUS, THIPATAIIH,
OKHCJICHUSI U TIOJIMMEPH3ALINH ), TOJyICHUE U TIPUMEHCHUE

2.3

Ankanuensl. Oyraguen-1,3 u MmetunOyraaueH-1,3: cTtpoeHne, BaKHEHUIe
XMMHUYECKHE CBOMCTBa (peakuus monumepusanun). [lonydenue
CUHTCTHYECKOTO KaydyKa U PEe3HHBI

2.4

AJNKUHBL. COCTaB M 0COOCHHOCTH CTPOSHUS, TOMOJIOTUYECKHH PSI.
ALIETUJIEH — IPOCTEHIINI PEACTABUTENb ATKUHOB. COCTaB, CTPOEHUE,
du3MUecKre 1 XMMUYECKUe CBOMCTBA (peaKIuu ruIpHUpPOBAHHS,
raJoreHUPOBaHUs, TUAPATAIIUH, TOPEHNU), TOJyICHHE U MPHMEHEHHUE

2.5

Apensl. benzon: cocraB, cTpoeHue, PU3NUECKUE M XUMUUECKHE CBOMCTBA
(peakiuu raJoreHupOBaHUs U HUTPOBAHUS), TIOyYCHUE U TIPUMCHEHHE.
Tonyoun: coctas, cTpoeHue, GU3NIESCKUE U XUMHUYECKUE CBOMCTBA (peaKIuu
raJIOrcCHUpPOBAaHUA U HI/ITpOBaHI/IH), MOJIYYCHHUC U IPUMCHCHUC.
ToxcuuHOCTh apeHoB. ['eHeTHUecKas CBSA3b MEXKAY YIIeBOJOPOIaMHU,
MMpUHAJICI)KAIIUMUA K pa3JIMYHBIM KJIaCCaM

2.6

IIpupoaHbIE UICTOYHUKH YIIIEBOAOPOAOB. IIprupoaHblii ra3 U MonyTHbIE
HedTsHbIe Ta3bl. HedTh 1 e€ nmpoucxoxaenne. CriocoOs! mepepadboTKu
He(TU: MeperoHka, KPeKUHT (TEpPMUYECKUH, KaTATUTUICCKHIA), TUPOIIH3.
ITponykThl nEpepabOTKN HEPTH, X TPUMEHEHNE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €ro nepepadoTKu

Kucnopoacoaepxaniue OpraHndecKue COSAMHCHHS

3.1

IIpenenpHbIe OTHOATOMHBIE CIUPTHI. METaHOII ¥ 3TaHOJI. CTPOEHUE,
du3nuecKre 1 XUMUYECKUE CBOMCTBA (PEaKIIUU C aKTHBHBIMU
MeTaJUlaMH, FaJOreHOBOAOPOIaMH, TOPEHHE), IpUMeHeHHe. BonopoaHsie
CBSA3U MEXIY MOJIEKYJIAMU CIIUPTOB. JIeICTBUE METAHOJIA U 3TAHOJIA HA
OpPraHM3M 4Ye0BeKa. MHOroaTOMHBIE CIUPTHI. DTHIICHIJINKOIb U
TJIUIEPUH: CTPOeHHE, PU3NUECKUE U XMMUYECKHE CBOWCTBA
(B3aMOIEHCTBHE CO IETOYHBIMHI METAJUIAMU, KAYeCTBEHHAS PEaKIHs Ha
MHOT0aTOMHBIE CIIUPTHI). JleficTBHEe Ha OpraHu3M 4YenoBeka. [IpuMeHeHne
TNIALEPUHA U ATHIICHTIINKOJIS

3.2

®eHo: cTpoeHNE MOJIEKYIIBI, PU3MYECKHE M XMMUYECKHE CBOHCTBA.
Tokcuunocts enona. [fpumenenue penona

3.3

Anbneruabl U KeToHbl. DopManbIeTu/l, alleTallbIeTH: CTPOEHHE,
bu3rUecKre ¥ XMMUYECKUE CBONCTBA (PEaKIIUU OKUCICHHUS 1
BOCCTAHOBJICHHSI, KAYECTBEHHBIC PEAKIUH ), TIOTYUCHUE U TPUMEHCHHE

3.4

OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHas U




YKCYCHasi KUCIIOTBI: CTpOCHHE, PU3NUECKUE U XMMUYECKHE CBOWCTBA
(cBolicTBa, 00MIME A Kilacca KUCIIOT, peakust dSTepudukanim),
nojydeHue u npuMeHenue. CTeaprHoBask M OJICMHOBAsI KUCIOTHI KaK
MPEJCTaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIIMX
KapOOHOBBIX KHCJIOT, X MOIOIIEe JeHCTBHE

3.5

CrnoxHble 3(upbl Kak MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['maponus
cIoKHBIX 3¢upoB. XKupsl. ['unponus xupos. [IpumeHeHne KUpoB.
buonorunueckas posib )XUPOB

3.6

VYrieBobl: cOCTaB, Kiaccu(uKaIys yrieBoaoB (MOHO-, - U
nojucaxapuzbl). [Ioko3a — mpocTelinunii MOHOCaXxapH: 0COOCHHOCTH
CTPOCHHSI MOJIEKYJIBI, (PU3MUYECKUE U XUMHUYECKHE CBOICTBA
(B3aumonetictue ¢ ruapokcuaom Meau(ll), okucieHrne aMMHuadHBIM
pactBopom okcuaa cepedpa(l), BocctaHoBICHHE, OPOKEHHE TIFOKO3BI),
HaXO0JXK/ICHHE B PUPOJIC, IPUMEHEHUE, OHOoJIorHYecKas poiib. @OTOCHHTES.
®dpykTO3a KaK H30Mep TIT0K03bl. KpaxMai u neiroi103a Kak IpUpOTHbIC
nosuMepsl. CTpoeHHE Kpaxmalia U HEeJUTI0I03bl. DU3HUECKUE U XUMUYCCKUE
CBOMCTBa Kpaxmaja (THapoJin3, KadeCTBEHHAs PEaKIHst C HOAOM)

A3oTcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHCTIOTHI KaK aM(pOTepHbIC OpraHndecKkue coequHeHus. Ouznueckue
1 XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IMPUMEPE TIIHIIHHA).
buonornueckoe 3HayeHre aMUHOKHUCIOT. [lenTuabl

4.2

benku kak npupoaHbIe BEICOKOMOJIEKYIISIpHBIE coeauHeHus. [lepsuuHnas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenKkoB. XMMHUECKUE CBOICTBa
O€JIKOB: TUAPOJIN3, JeHATYpalts, KAUeCTBEHHBIE PEaKIMK Ha OeJKH

BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS

5.1

OcCHOBHBIE MOHITHUSI XMMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPU3ALINU, CPEAHSA
MoJieKyJisspHas Macca. OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAMHEHHH - OJIMMEPHU3ALINS U TTOJTUKOHICHC AU

5.2

DKCIepUMEHTAJIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX NPEBPAILIEHUI!
O3HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IiacTMace, Kaydykos. [lodydeHre CHHTETHYECKOro KayuyKa U Pe3UHbI

11-i1 KIIACC

IIpoBepsiemblie TpeOoBaHus K pe3yjbTaTam ocBoenusi OOII

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbie pe3yabTaTthl ocBoennss OOII COO

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpask BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATHS (XMMHYCCKHI JIIEMEHT, aTOM, JIEKTPOHHAS




000J104YKa aTOMa, S-, p-, d-3JIEKTPOHHBIC OPOUTATIM ATOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIIFHOCTh, CTENIEHb OKUCIICHUS,
XUMHYECKasl CBS3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIA 00BEM,
KPUCTAJUTNYECKAask PeHIETKA, THITBI XUMHUECKUX Peakiuil (OKUCIUTEILHO-
BOCCTAaHOBHUTEIIbHBIC, 9K30- U YHJIOTCPMUYCCKUE, PEaKIIUA HOHHOTO
0o0OMeHa), pacTBOP, JEKTPOJIUTHI, HEATICKTPOJIHUTHI, HICKTPOTUTHICCKAS
JUCCOIUAITNS, OKHCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYCCKOM
peakuy, XMMHUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TeopHs
AJIEKTPOIUTHYECKOMN aucconmanuu, [lepuoanuecknii 3axon .M.
MeHieneeBa, 3aKOH COXpaHCHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3bIK XUMUH, (PaKTOJIOTHYSCKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUN BaXKHEHIIINX
HEOPTaHMYCCKHUX BEIIECTB B OBITY M MPAKTUICCKOU JCATCIHHOCTH
yeIoBeKa

1.2

CchopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC PU3HAKU U
B3aMMOCBSA3b U3YYEHHBIX OHATHH, IPUMEHATH COOTBETCTBYIOIINE
IIOHATUS IIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPIaHUYECKUX BEILECTB U
UX NPEBPAILLEHUH; BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSAMM U NPEIACTABICHUSMHU IPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Brnanenue 0OCHOBHBIMU METO/IaMU HAYYHOTO MTO3HAHUS BEIIECTB U
XUMHAYECKHX SBJICHUH (HAOIr0IeHNE, H3MEPEHUE, DKCIIEPUMEHT,
MO/ICJIUPOBAHUE)

1.4

CopMHPOBaHHOCTh YMEHUI ONPEENsTh BAJIGHTHOCTh H CTETICHb
OKHUCIICHUS] XUMHYECKUX 3JIEMEHTOB B COSTUHEHHSX PA3JIMYHOTO COCTABA,
BUJI XUMHUUYECKOH CBs3H (KOBAJIICHTHAs!, MOHHAS, METAJUINYECKas,
BOJIOPOJIHAs) B COSAMHECHUSX, THIT KPUCTAJUTNYECKOH PeIETKN
KOHKPETHOT'O BELIECTBA (ATOMHAs, MOJICKYJISIpHAsl, HOHHAS,
METaJTHYeCKas)

1.5

CchopMupoBaHHOCTh YMEHUH ONPEIEIIATh XapaKTep CPeIbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHCHUN

1.6

CdopmupoBaHHOCTh YMEHHUS KJIACCU(UIIUPOBATH XUMUUECKHUE PEAKIIH 110
Pa3IUYHBIM MPU3HAKAM (YHCITY U COCTAaBY PEarHpyIOIINX BEIECTB,
TerI0BoMY 3 ()eKTy peakuu, U3MEHEHHIO CTEeTIEHEH OKUCIICHUS
3IIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIACTHIO KaTaIu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEAKIM Pa3InIHbBIX
TUIIOB, TIOJHBIE U COKpAILEHHBIC YPABHEHUS peaKuil HOHHOTO OOMEHa,
YUUTBIBAs YCIOBUS, IIPU KOTOPBIX ITU PEAKLUU UAYT 10 KOHLA

1.8

CdopmupoBaHHOCTH YMEHUN TPOBOAUTH PEAKIIUH, TOATBEPKAAIOIINE
KaueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPTaHUYECKUX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUUECKUX BEIECTB

1.9

ChopMupoBaHHOCTh YMEHUN PACKPBIBATh CYITHOCTh
OKHUCJINTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN IIOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PeaKIui




1.10

CdopmupoBaHHOCTH YMEHHI O0BSICHSATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakiiu OT Pa3IUIHbBIX (DaKTOPOB

1.11

ChopMupoBaHHOCTh YMEHUN OOBSCHATH XapaKTep CMEIIECHUS
XMMHYECKOTO PaBHOBECHS B 3aBHCUMOCTH OT BHEIIHETO BO3JACHCTBHS
(mpunnun Jle Ilarensbe)

OOm1ast 1 HeOpraHuYecKast XUMHS

2.1

CdhopMupoBaHHOCTh YMEHUN pacKpbIBaTh cMbIcH [leproanyueckoro 3akoHa
J.. MenneneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTUYECKYIO (PYHKIIUU

2.2

CdopMUpOBaHHOCTH YMEHHH XapaKTEPHU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUECKHUX 37eMeHTOB 1-4 nepuonos Ilepuoauyeckoit cucTemMsl
xuMu4eckux 3aementoB .M. MeneneeBa, HCIONB3ys MOHATHS «S-, p-, d-
ANIEKTPOHHBIC OPOUTATINY, «IHEPTETUIECKIE YPOBHUY», OOBSICHSTh
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U UX
COCIMHEHM 110 ITepuoaaM u rpynmnaM [lepuoandeckoit cucTeMsl
xumudeckux diemenToB .. MenaeneeBa

2.3

ChopMHUPOBAaHHOCTh YMEHHUH XapaKTepr30BaTh (OMKUCHIBATH) OOIIUE
XUMHUYECKHUE CBOMCTBA HEOPTAHMUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPK/IaTh CYHIECTBOBAHHE FEHETUUECKOM CBSI3U MEXKIY
HEOPraHUYECKUMU BEUIECTBAMU C TOMOILbIO YPaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.4

ChopMHPOBaHHOCTH YMEHHU YCTAHABIMBATH PUHAIICKHOCTh
HEOPraHWYECKUX BEILECTB N0 UX COCTABY K ONPENEIEHHOMY KIIACCY
(rpymrie) coenuueHuit (POCThIE BEIIECTBA - METAUIBI U HEMETAILIHI,
OKCH/IbI, OCHOBAHHUSI, KUCJIOThI, aM(OTEPHBIC TUAPOKCHIbI, COJIH)

2.5

CchopMupoBaHHOCTh YMEHUH HCIIOJIB30BAaTh XUMHUYECKYIO CUMBOJIMKY IS
cocTaBlieHHs (POPMYJT BEIIECTB M YPABHEHUI XMMUYECKUX PEaKIii,
cucremarnyeckyio Homenkaarypy (IUPAC) u tpuBuaibHbie Ha3BaHHS
OT/ICBHBIX HEOPTaHMYECKUX BellecTB (YrapHbIi Ta3, YIICKHUCIIbIH Ta3,
aMMHMaK, TaniéHas U3BECTh, HeTanI¢Hasi H3BECTh, MUTHhEBAs COJIA, TUPUT H

Apyrue)

2.6

ChopMUpPOBaHHOCTh YMEHUI XapaKTepPH30BaTh (OMKUCHIBATD) OOIIHE
XMMHUYECKHE CBONCTBAa HEOPTaHMUESCKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJITBEPXK/IaTh CYIIIECTBOBAHNE TEHETUYCCKON CBSI3U MEKIY
HEOPraHUYECKUMHU BEIIIECTBAMHU C MIOMOIIBI0 YPaBHEHUIH
COOTBETCTBYIOIIMX XMMUYCCKUX PEAKITHIA

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBITIOIHATH XUMUYECKUN
IKCTIepUMEHT (pa3yiosKeHHe MEPOKCH A BOJOPOIA B IPUCYTCTBUH
KaTaJan3aTopa, OIpeIeIeHUE CPElbl pACTBOPOB BEIIECTB C IIOMOIIIBIO
YHHUBEPCAJIbHOTO UHIUKATOPA, BIUSHHUE Pa3INUHbIX ()aKTOPOB Ha
CKOpPOCTh XUMHYECKOM peaKInu, peakiiii HOHHOTO 0OMeHa,
KaueCTBEHHbIE PEaKIMH Ha Cynab(daT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KAaTHOH aMMOHUS, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TEMaM
«Meraiutbiy» 1 «HemeTanab») B COOTBETCTBUH € TIPABHIIAMU TEXHUKU




0€30MacHOCTH IIpU OOPAIIIEHNUH C BEHIECTBAMH U J1a00PaTOPHBIM
OGOpyZ[OBaHI/IeM; NpeACTABIATh PE3YJIbTAThI XUMHUYCCKOI'0 OKCIICPUMCHTA
B (hopMme 3anmucu ypaBHEHH COOTBETCTBYIONTUX PEaKIUi 1
(bopMyIHpOBaTH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB

2.8

CdopmupoBaHHOCTH YMEHHIA COOTIOAATH MPaBUIIA MTOJIb30BAHUS
XUMHUYECKON TTOCYZION U TAOOpaTOPHBIM 000PYIOBAHUEM, a TAKXKE
mpaBmia oOpalieHus ¢ BEMEeCTBAMU B COOTBETCTBUU C HHCTPYKIIUSIMH T10
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUYECKHIX OIBITOB

2.9

ChopMupoOBaHHOCTh YMEHUH XapaKTEPH30BATh XUMUYECKHUE TPOIIECCHI,
JICKAIIUEC B OCHOBC MMPOMBINIJICHHOTO IMOJIYYCHH A CepHOI>'I KHCIIOTHI,
aMMHaKa, a Takxe cOpMHUPOBAHHOCTH MIPEICTABICHU 00 00X
HAaYYHBIX NPUHOUIIAX U S3KOJOTUYCCKUX HpOGHGMaX XUMHNYCCKOI'O
MIPOU3BOJICTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH IPEICTABICHU 0 XUMUYECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUHU B TMIO3HAHUH SIBJICHUH
MPUPOBI, B POPMUPOBAHUYU MBIIUICHUS U KYIbTYpPhl TUYHOCTH, €€
(YHKIIMOHATILHON TPaMOTHOCTH, HEOOXOIUMOM /ISl PEIICHHS
MPAKTUYECKUX 33719 U IKOJIOTHUECKH 000CHOBAHHOTO OTHOIIICHUS K
CBOEMY 37I0POBBIO M IIPUPOTHOMN Cpejie

3.2

CdopmrpoBaHHOCTh YMEHUI KPUTUUYECKH aHATN3UPOBATH XUMHUECKYIO
UH(OPMAIIHIO, TTOJTy4aeMYI0 U3 pa3HBIX HCTOYHHKOB (CpeaCcTBa MacCOBOM
KOMMYHHUKAIMH, CeTh VIHTepHET U Apyrue)

3.3

CdopmupoBaHHOCTH YMEHUI COOMIOATH MpaBUila SKOJIOTHUECKH
11€J1ecO00pa3HOr0 NOBEJCHUS B OBITY M TPYAOBOM JCSATEIBHOCTH B IEIISAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MTPUPOIHON CPEIbI

3.4

OCO3HaBaTb OIIACHOCTb B03,Z[€I>'ICTBI/I$I Ha JK1UBBIC OpI‘aHI/IBMBI
onpeAeNEHHBIX BEUIECTB, MOHUMAas cMbIci nokazaresns [1/IK, moscusats Ha
IpUMEpax CrocoObl YMEHBIICHHS U TIPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OpPTraHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BHIYMCIECHUS C UCIIOIb30BAaHUEM
MIOHATHUS «MAaccoBasi J10JIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUN
ra3oB IPU XUMUYECKUX PEaKLUAX, MaCChl BEIIECTBA WK 00bEMA ra3oB 1Mo
M3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE MM 00BbEMY OJTHOTO U3
Y4acTBYIOUIMX B PEaKIUH BEIIECTB, TEIIOBOro 3ddexTa peakunu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLCHUS U
COXpaHEHUs SHEPTUH

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

Kon

IIpoBepsiemble 371€eMeHTHI COAEPKAHUS

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

1.1

XHUMUYECKUH 371eMEHT. ATOM. SIapo atoma, H30TONbI. DJIEKTPOHHAS




000I109Ka. DHEPreTUYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIIH, S-,
p-, d-anmemenTbl. OCOOCHHOCTH pacipe/Ie/iCH s SJIEKTPOHOB 110 OPOUTAISIM
B aTOMax DJIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DIIECKTPOHHAS
KOH(UTypamus aTOMOB

1.2

[Tepuonnueckuii 3akoH u [leprnoandeckas cucteMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsi3b nepuoauueckoro 3akona u [lepuonnueckoi
cucTeMbl XUMUYeCKHuX 351eMeHToB JI.1. MenaeneeBa ¢ COBpeMEHHOM
TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MTPOCTHIX M CIOKHBIX BEIIECTB
10 TPYIaM U iepuogaM. 3HaYE€HUE MEPUOIUYECKOT0 3aKOHA B Pa3BUTUH

HayKu

1.3

Crpoenue BemiecTBa. XuMHUUYECKast CBsA3b. BUbI XUMUUECKOW CBSI3U
(koBasieHTHAsI HEMOJISIPHAS U TIOJISIPHAS, HOHHAs, MeTajUTiueckas). VIOHBI:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHUs KOBAJCHTHOW XMMUYECKOM
cBs13u (0OMEHHBIN M JOHOPHO-AKIEITOPHBIH). BogopoaHas cBsa3b

1.4

BaneHnTHOCTB. DNeKTpoOTpHUIIaTETbHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH
ITOCTOSTHCTBA COCTaBa BEUIECTBA. THUIIBI KPUCTAIIIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.
ITonsTe o nucnepcHbIX cuctemax. MIcTMHHBIE ¥ KOJUIOMIHBIE PACTBOPHI.
MaccoBas [10J14 BellecTBa B pacTBope

1.6

Knaccudukanus Heoprannueckux coeaunenuii. Homenkmnarypa
HEOPraHUYECKUX BEILECTB

1.7

Xumudeckas peakius. Kimaccudukamnus XuMHIeCKUX peakifii B
HEOPraHUYeCKOW U OPraHUYECKON XMMHUH. 3aKOH COXPaHEHHS MacChl
BEIIIECTB, 3aKOH COXPaHEHUS U MIPEBPAIICHHS SHEPTUU TIPH XUMUYECKHUX
peakumsax

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OO6parumbie peakuu. XUMHYECKOe paBHOBecHe. DaKTOPHI, BIUSIONTUE Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

DnexTponauTryecKas auccoruanus. CUIbHbBIE U cIa0ble SJIEKTPOIHUTHI.
Cpea BOJHBIX PAaCTBOPOB BEIECTB: KHCIIAs, HCUTpaJIbHAS, IICT0YHA.
Peaxuuu noHHoro ooMeHa
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OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcaknuu

Heoprannueckas xumust

2.1

Hewmeramnsl. [Tonoxenne nemetramioB B [lepronnueckoit cucreme
xumuaeckux 3neMeHToB [I.M. MenaeneeBa 1 0COOCHHOCTH CTPOCHUS
aTroMoB. DHU3HUECKUE CBOMCTBA HEMETAIIOB. AJIJIOTPOIIHS HEMETA/LTOB (Ha
npUMepe KUCIOpoa, cephl, pocdopa u yrieposa)

2.2

XUMUYECKUE CBONCTBA BAXKHEUIITMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbocdopa, yriaepona ¥ KpeMHHEs) U MX COeAUHEHHI (OKCHIOB,
KHUCJIOPOCOACPIKAIINUX KHCIOT, BOJOPOIHBIX coequHeHu). [IpuMeHeHme




BaXXHEUIITNX HEMETAIIOB U UX COSOUHEHUN

2.3

Mertaiel. [Tonoxxenne metannoB B [leproandeckoi cUCTEME XUMHYECKUX
anemenToB J.1. MenneneeBa. OcoOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000109ek aTOMOB MeTauioB. O0IIHEe PU3NIECKUE CBOMCTBA METAJIOB.
CrmuiaBbl METaIOB. DIEKTPOXUMUYECKUN P HAPSHKEHUN METaJIJIOB

2.4

XUMUYECKHE CBOMCTBA BAXKHEHUIITMX METAIOB (HATPHUil, KaJIHid, KaIbIUH,
MarHui, aJFOMHHAMN, [IMHK, XPOM, JKEJI€30, ME/Ib) U MX coeanHeHuit. Oorme
CHOCOOBI TOTYYEHHS METAJUIOB. [I[pruMeHeHre MeTallIOB B OBITY U TEXHHUKE

2.5

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, IIPUHAMJICIKAIINX K
Pa3IMYHBIM KiIaccaM

XUMUS U )KU3Hb

3.1

Ponb xumun B 00ecrieueHu KOJIOTHIECKOM, YHEPTETUUECKOM U MUIEBOM
0€30MMacHOCTH, pa3BUTUU MeIULKHbI. [IoHATHE 0 HAYYHBIX METO/Iax
MO3HAHUSI BEWECTB U XUMUYECKUX PEAKLIUI

3.2

[IpencraBnenus 00 0OMKX HAYYHBIX MPUHLIUIIAX TPOMBIIIJICHHOTO
IIOJIy4EHUS BaKHEHMILINX BEIIECTB. Yen0BEK B MUpE BEIIECTB U MATCPUATIOB!
BaYKHEHIINE CTPOUTENIbHBIE MaTEPHUAIIbl, KOHCTPYKLIMOHHBIE MaTEPUAIIbI,
KpPAacKH, CTEKJIO, KEPAMHKA, MaTEPHAIIBI I SJIEKTPOHUKH, HAHOMATEPHAJIB,
OpraHUYecKue ¥ MUHEpaIbHbIe yI0OpEeHUs

3.3

XuMHUA " 310pPOBLEC YCJIOBCKA. IpaBujia UCIIOJIb30BAHUS JICKAPCTBCHHBIX
MpernapaToB, MpaBuiia 0€30MacHOT0 UCIIOIb30BaHUS IPEapaToB OBITOBOM
XUMHUHU B HOBCGI[HGBHOﬁ JKHU3HU

IIpoBepsiembie HA EI'D 1o xuMuu TpedOBAHUSA K

pe3yJbTaTam

ocsoenust OOII COO

Ko
npOBepﬂHeMoro IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
0011 COO
pe3yabTara
1 Brnanenue cucremoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XMMHUYCCKHI DIIEMEHT, aTOM, H30TOIIBI,
AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIH ATOMOB,
11 OCHOBHOE U BO30YXIEHHOE COCTOSIHUE aTOMa, HOH, MOJICKYJIa,

BAJICHTHOCTB, AJEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIIEHUS], XUMUYECKAs
cBs13b (O- ¥ T-CBSA3b, KPATHBIC CBS3H), THOPUAN3AIINSA aTOMHBIX OpOHTaIei,
KpUCTAJITUYECKas penIéTka, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00BEM,




MOJISIpHAs KOHLIEHTPALUS, PaCTBOPbI (HICTUHHBIC, TUCTIEPCHBIE CUCTEMBI),
KPHCTAJUIOTUIPATHI, YTIICPOAHBIN CKeNeT, (YHKIIMOHATIbHAS TPYIIIa,
paauKai, u30Mepbl, CTPYKTypHast popMyJia, H30Mepus (CTpyKTypHas,
reoMeTpuyeckas (Iic-, TPaHCU30MEPHSL), TOMOJIOTUYECKHUIT Psil,
TOMOJIOTH, YTJIEBOJOPOIbI, KHCIOPO/- M a30TCOACPIKAIINE COSAMHCHUS,
OMONIOTMYECKH aKTHBHBIC BelecTBa (YriIeBOIbI, XKHUPHI, OSITKH), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTUHEHHS,
KPEKHHT, pU(GOPMHUHT, TUIIBI XUMHYECKUX PEeaKuii (OKUCIUTEIBHO-
BOCCTAHOBHTEJBHBIC, 9K30- ¥ SHIOTEPMUYECKHE, PEAKITUH HOHHOTO
0o0MeHa, TOMO- U TeTepOreHHbIC, 00paTHUMbIC U HEOOpATHMBIE), pacTBOD,
AJIEKTPOJIUTHI, HEIJICKTPOIUTHI, STEKTPOIUTHYCCKAST THCCOIHAIINS,
CTENCHb JUCCOIMAIINH, OKUCIUTEIb, BOCCTAHOBUTEID, DIICKTPOIIH3,
CKOPOCTb XUMHUECKON PEaKInu, XUMUYECKOE PaBHOBECHE)

1.2

TEOPHH U 3aKOHBI (TEOPHSI XUMHUECKOTO CTPOCHHUST OPraHUYECKUX BEIICCTB
A.M. bytneposa, Teopust 3JIEKTPOIUTHIECKON TUCCOLIUALINH,
[Mepuomnueckuii 3akon JI.11. MeneneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHH, MUPOBO33PEHUECKUE
3HAHUS, JIEJKAIUE B OCHOBE MMOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUU, COBPEMEHHBIE MPECTaBICHUS O CTPOCHUU
BEIIIECTBA HA ATOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

MIPEACTABICHHUS O MEXaHW3MaX XUMHUUYECKHUX PEaKIIUi,
TEPMOJAMHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHUS,
0 XHMHUYECKOM PaBHOBECHH, TUCTIEPCHBIX CUCTEMAaX

1.4

(hakTOJIOTHUECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJIYICHUH U
0€30MMacHOM HCIIOIH30BAHUH BRKHEHIIINX HEOPTAHUYECKUX U
OpPraHUYECKUX BEUIECTB B OBITY U MIPAKTUYECKON ACATEIHPHOCTH YEIOBEKa

1.5

00IIMe Hay4HbIC PUHLUITBI XUMUYECKOTO TIPOU3BOICTBA (Ha IpUMepe
HPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOIa, TepepaboTKu
HedTH)

CdhopMupoBaHHOCTH YMEHHIA BBISBIISITH!

2.1

XapakTepHbIC IPU3HAKU U B3aUMOCBS3b U3YUYCHHBIX IIOHATUH, IPUMEHSTh
COOTBETCTBYIOIME TIOHATHS ITPU ONTMCAHUH CTPOEHUS U CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX BEIECTB U UX IPEBPALLECHUN

2.2

B3aUMOCBSI3b XUMHYECKUX 3HAHUW C TIOHITUAMH U IPEACTaBICHUSIMU
JOPYTUX TPEIMETOB It 00Jiee OCO3HAHHOTO MOHUMAHWUS U 00BSICHEHUS
CYIIIHOCTH MaTE€pUAIbHOTO €MHCTBA MUpa

ChopmMupoBaHHOCTH YMEHHUSI HCIIOJIb30BATD.

3.1

HAMMEHOBAHUS XUMHYECKUX COCMHEHUN MEKYHAPOJIHOr0O COI03a
TGOpGTH‘IGCKOﬁ 148 HpHKHaHHOﬁ XUMHUHU U TpI/IBI/IaJIbHBIe Ha3BaHUA BCIICCTB,
OTHOCSIIIMXCA K U3YYEHHBIM KJIaCCaM OPraHUYECKUX U HEOPTaHUYECKHUX
COCIMHECHHU N

3.2

XUMUYECKYIO0 CHMBOJIMKY JJISl COCTaBICHHS (DOPMYJT HEOPraHUYECKUX
BEIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U
CKEJICTHBIX) (POPMYJT OPraHUYECKUX BEIECTB




ChopMupoBaHHOCTh YMEHUS KIacCU(UIIPOBATS:

4.1

HEOPraHN4EeCKUe BEIECTBA, CAMOCTOSTENLHO BEIOMPATh OCHOBAHUS U
KPUTEPHUH JUIs KJIacCU(UKAIIUU U3YyYaeMbIX XUMHUECKUX 00BEKTOB

4.2

OpraHUYECKHE BEIIECTBA, CAMOCTOSTEILHO BRIOUPATh OCHOBAHUS U
KpUTEpUH I KJIacCU(PUKALNUN U3Y9aeMbIX XUMHUECKUX 00BHEKTOB

4.3

[0 Pa3IMYHBIM MpU3HaKaM (YUCITy M COCTaBY pearupyroux BEIIeCTB,
TeroBoMy 3 (HeKTy peakiuu, U3MEHEHHIO CTETICHEH OKUCIICHUS
3JIEMEHTOB, 00PATUMOCTH PEAKIMH, YIACTHIO KaTaau3aTopa)

CdhopmupoBaHHOCTH YMEHHUS XapaKTEPU30BaATh JIEKTPOHHOE CTPOCHUE
aToMOB (B OCHOBHOM U BO30YKJIEHHOM COCTOSTHMH) M HOHOB XUMHUYECKHX
anemeHToB 1-4 nepuonos Ilepuoauueckoit cuctemsl .M. Menaeneesa u
UX BaJCHTHBIC BO3MOXXHOCTH, UCIIOJIb3YS MOHATHS S-, p-, d-3JIEKTPOHHBIE
opOuTaNN, SHEPreTUIECKIE YPOBHU

CdhopmupoBaHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MEHECHHUS
CBOMCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UM COEAMHEHUH 1O
MepUOoIaM U rpyImam

CdhopmupoBaHHOCTH YMEHHSI COCTABIIATH YPABHEHUS XUMHUECKUX
peakIuil U pacKpbIBaTh UX CYLIIHOCTb!

7.1

OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHCa 3TUX PeaKIui

7.2

YPaBHEHUs PEaKIHi pa3INuHbIX THUIIOB; ITOJIHBIE U COKPAIIEHHBIE
ypaBHEHHsI peakifii HOHHOTO 0OMEeHa, YYUTHIBAs YCIIOBUS, IPH KOTOPHIX
9TH PEAKLINU UAYT 10 KOHIA

7.3

peaKIvii THIPOJIN3a, Peakiinii KOMIUIEKCO0Opa3oBaHus (Ha MPUMeEpE
THIPOKCOKOMIUICKCOB IIMHKA U aJTFOMUHHS)

CdopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX MPUMepax XapaKkTep 3aBUCUMOCTH peaKlMOHHON
CIIOCOOHOCTH OPraHUYECKUX COCIMHEHUN OT KPAaTHOCTH M TUTIA
KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOT'O BIMSIHUAS aTOMOB U TPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOCHHOCTEH peann3aiiy pa3IuIHbIX
MEXaHU3MOB MPOTEKAHUSI peaKnuit

8.2

XapaKTepHbIE XMMUYECKHAE CBOMCTBA BEIECTB COOTBETCTBYIOIIUMU
JKCIIEPUMEHTAMU U 3aIIUCIMU YPAaBHEHUM XUMUUYECKUX PEAKLIUN

ChopMHPOBAHHOCTH YMEHUS XapaKTEPH30BaTh COCTAB U BAKHEUIIINE
CBOMCTBA BELIECTB, IPUHAMIEKALIMX K ONPEAEIEHHBIM KaccaM U
rpyImnam coeuHeHu (TIPOCThIC BEIIECTBA, OKCHIbI, THIPOKCHUIBI, COJIH;
YIJIEBOIOPOIBI, IPOCThIE YQUPHI, CIIUPTHI, (PEHOIIBI, AIbIETH b, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE A(DUPBI, )KUPBI, YTIIEBOIbI, aMUHBI,
AMHHOKHUCIIOTBI, OCITKH)

10

CdopmupoBaHHOCTh YMEHHUSI POBOJUTH PACUETHI 10 XUMUYECKUM
dbopmynaM U ypaBHEHHUSM XUMHUYECKUX PEAKIMHA C UCIIOIB30BaHUEM




(bU3HYECKUX BEIIUYMH:

10.1

macchel (00bEMa, KOMYEeCTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OTHO M3
HMCXOJHBIX BELIECTB IAHO B BUJIE PACTBOPA C ONPEAEIEHHOW MacCOBOM
70JIeii pacTBOPEHHOTO BEIECTBA MM JIaHO B M30bITKE (MMEET MPUMECH)

10.2

MacCOBOH WM O0BEMHOM J10JTH, BBIXO/1a MMPOAYKTA PEAKITHHI

10.3

Ter10BOTO 3 deKTa peakiui

10.4

00BEMHBIX OTHOLLIEHUIN T'a30B

10.5

10 HAXOXKJICHUIO XUMUYECKON (hOPMYITBI BEIIECTBA

11

Brnanenue cucremoil 3HaHUI 0 METOJAX HAYYHOT'O IO3HAHUS SBJICHUN
MPUPOBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE TPUMEHSTh
9TH 3HAHUS IIPU IKCIIEPUMEHTAIBHOM MCCIIEI0BAaHUN BEUIECTB U IS
O0OBSCHEHUS] XUMHYECKUX SIBJICHUH, HIMEIOIUX MECTO B IIPUPO/IL,
MPAKTUYECKOM ESATEIbHOCTU YEI0BEKA U B IIOBCEHEBHOW JKU3HU

12

ChopMUpPOBaHHOCTh YMEHUS IPUMEHSTH (HCIIOJIb30BaTh) 3HAHUS O
COCTaBE M CBOMCTBAX BELIECTB I SKCIEPUMEHTAIIBHON TPOBEPKHU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX
peakuii ¥ NPOrHO3UPOBAHMS BO3ZMOKHOCTEN X OCYIIECTBICHUS;
CUCTEMHBIE XUMUYECKUE 3HAHUS 11 OOBSCHEHUS U MPOTHO3UPOBAHUS
SIBJICHUH, IMEIOIUX €CTECTBEHHOHAYYHYIO IPUPOAY; ISl IPUHATHUS
TPaMOTHBIX PEHICHUN MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh YMEHUS TUIAHUPOBATH U TIPOBOAUTH XUMUYECKUAN
IKCHEpUMEHT (TMOJTyUeHUE U U3yUEHHE CBOMCTB HEOPraHMUYECKUX U
OpPTaHUYECKUX BEIIECTB, KAYECTBECHHBIC PEAKIMH YIIIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB U KHCIOPOJICOACPIKALIUX OPTaHUIECKIX BEIIECTB,
pelIeHre YKCIIEPUMEHTAIBHBIX 3a71a4 110 PAaCIIO3HABAaHUIO HEOPTaHUYECKIX
Y OPTaHUYECKUX BEIIECTB) C COOJIIOICHIUEM PaBUJI 0€301acHOTO
oOparieHus ¢ BEIeCTBAMU U JJaOOpaTOPHBIM 000PYI0BaHUEM,;
(GhopMyIHUpOBATh LIEIH UCCICIOBAHUS, IPEICTABISITh B PA3TUIHON Gopme
pe3yabTaThl SKCIIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATH UX
JOCTOBEPHOCTD

14

CdhopmupoBaHHOCTH YMEHHSI OCYIIECTBIIATH I[EICHANPABICHHBIN TTOUCK
XUMHAYECKON HH(DOPMAIIUK B Pa3IMYHBIX HCTOYHHKAX (HaydHas U y4eOHO-
Hay4Has JIMTEpaTypa, CpeICTBa MacCOBOM nH(popmaryu, cetb HTepHET 1
JPYTHUE), KPUTHIECKH aHATU3UPOBATh XUMHUCCKYIO HH(OPMALIHIO,
nepepadaTbIBaTh €€ M UCIOIb30BaTh B COOTBETCTBUH C IOCTaBICHHON
y4eOHOM 3a1aueit

15

CdopmupoBaHHOCTH YMEHHUSI IPOTHO3UPOBATH, AHAJTU3UPOBATH U
OLICHUBATh WH(OPMALIMIO C TIO3UIIHI SKOJOTHYECKON 0€30MacHOCTH
MOCJICICTBHI OBITOBOW M MPOM3BOJICTBEHHOM JEATEIHHOCTH YEIOBEKA,
CBsI3aHHOU C repepaboTKoi BemecTB; chOpMUPOBAHHOCTh YMEHUN
OCO3HaBaTh ONACHOCTh BO3ECHCTBUS HA KUBbIE OPraHU3MBbI OIPEIEIEHHBIX
BEILIECTB, IOHUMAasi CMBICIT [TOKA3aTeIsl IPEACIBHON JOMYCTUMOMN
KOHIEHTPALIUH, U MOSICHATH Ha MMPUMepax CrocoObl YMEHbBIICHUS U




NpeaAOTBpAIICHUA UX BPCIAHOT'O B03,Z[€I>'ICTBI/I$I Ha OpraHu3M 4CJIOBCKaA

IlepeyeHb 3J1eMEHTOB CO/IEPKAHUSA, IPOBEPAEMbIX

Ha €¢AUHOM I'OCYJIAPCTBCHHOM IK3aMCHE 110 XUMHHU

Kon

IIpoBepsiemble 3J1eMeHTHI CO/IePKAHMUS

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

11

Crpoenue BeniectBa. CoBpeMeHHast MOJENb CTPOEHHUS aTOMa.
Pacrnipenenenuie 371€KTPOHOB 110 YIHEPTETUYECKUM YPOBHSIM.
Knaccudukanus xumuaeckux 31eMeHToB. OcOOEHHOCTH CTPOSHHS
HHEPreTHYECKUX YPOBHEH aTOMOB S-, p-, d-ameMenToB. OCHOBHOE U
BO30YXJIEHHOE COCTOSTHUS aTOMOB. DJIEKTPOHHAsI KOH(UTypaIHsl aToMa.
BaneHTHbIE 2€KTPOHBI

1.2

[Tepuonuueckas cucrema xumudeckux siaeMentoB JI.M. Menaeneena.
®usnueckuit cmbica llepuogunueckoro 3axkona /[.1. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COSTMHEHUH 1O
MepUoIaM U rpymnmam. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COEAMHEHHM, BBICIIIMX OKCHUJIOB U THIPOKCHJIOB

1.3

BaneHnTHOCTb. DneKTpoOoTpHUIIaTEIbHOCTh. CTENEHb OKUCICHUS

1.4

Bupbl xumMudeckoii cBsi3u (KOBaJCHTHAsI, HOHHAS, METAITHYECKas,
BOJIOPOJIHAS) U MEXaHU3MBbI €€ 00pa3oBaHsi. MeXMOJIEKY SIPHbBIC
B3auMOJEICTBUS. BeecTBa MOIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CcTpoeHusA. THUIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU

1.5

Xumuueckas peakius. Kiaccupukamnmsi XMMUYeCKIX PeakInii B
HEOPraHWYECKON U OPraHMYE€CKON XUMHUH. 3aKOH COXPaHEHUS MaCChI
BEILIECTB

1.6

CKopoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TemnnoBbie 3¢ HEeKTh XMMUYECKUX peakiuil. TepMoXuMHUUecKie ypaBHEHHS

1.8

OO6parumbie peakuu. XUMHYECKOe paBHOBecHe. DaKTOphI, BIUSIONIUE HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.9

DnexTponauTHyecKas auccoruanus. CUIbHbBIE U cIa0ble SJEKTPOIHUTHI.
Cpena BOJHBIX pacTBOPOB BEIIECTB. KUCIAsl, HEUTpaIbHas, IICIOYHA.
Crenens quccoruanuy. Peaknuu noHHOro ooOMeHa

1.10

I'mpponus coseii. MoHHOE Npon3BeneHue BOAbL. Bo1opoaHbIN TOKa3aTessb
(pH) pactBopa

111

CrniocoObI BhIpayKEHUSI KOHIIEHTPAILMU PacTBOPOB: MaccoBas J0JIs
pPacTBOPEHHOTO BEIIECTBA, MOJISIpHAsl KOHILIEHTpauus. Hacebiennsie u
HEHACBILIEHHBIE PaCTBOPHI, paCTBOPUMOCTh. KpucTamioruapaTsl




1.12

OxkucIuTEeNnbHO-BOCCTAaHOBUTENIbHBIEC peakiinu. [loBeeHre BelecTs B
cpenax ¢ pa3HbIM 3HaueHueM PH. MeToabl 31IeKTpOHHOTO OanaHca

1.13

DNEeKTPOIN3 PaCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeaunenuii. Homenkmnarypa
HEOPraHUYECKUX BEILECTB

2.2

XUMUYECKHE CBOMCTBA BAXKHEHUIITMX METAIOB (HATPHUil, KaJIuid, KaIbIIUH,
MarHui, aJlOMHHAMN, [IMHK, XPOM, JKEJI€30, ME/Ib) U MX coeanHeHuit. OOorme
CIOCOOBI OJTYYCHHUSI METAJIIOB

2.3

XUMUYECKHE CBONCTBA BAXKHEUIIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbocdopa, yriaepona ¥ KpeMHHUs) U MX COeAUHEHHI (OKCHIOB,
KHUCJIOPOACOACPIKAIINUX KHCIOT, BOJOPOIHBIX COCTMHECHUI)

2.4

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIUICCTB, IIPUHAMJICIKAIINX K
Pa3IMYHBIM Ki1acCcaM

2.5

Nnentudukanus Heopranndeckux coeanHeHuid. KauecTBeHHbIE peakiiuu
Ha H€OpI‘aHI/I‘IeCKI/I€ BCIICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPTraHUYECKUX
coequHeHuil A.M. bytnepoBa. YriepoaHblil CKeJleT OpraHuyeCcKoi
MOJIEKYNBl. KpaTHOCTh XUMHUYECKON CBA3H, G- U M-CBSA3H, SP*-, SP>-, SP-
ruOpuau3ay opoUTanel aToMOB yriiepoa. 3aBUCUMOCTh CBOMCTB
BELIECTB OT XUMHUYECKOTO CTPOCHUS MOJIEKYI. ['oMoutory.
I'omonorunueckuii psan. Mzomepus u uzoMepsl

3.2

[Tonsatue o pyHKkuMOHATBHOH rpynme. OpueHTaunoHHbIE 3P HEKTHI
3aMeCTUTeNen

3.3

IIpencraBnenue o knaccuukanuu opraHuueckux BemecTs. HomeHknatypa
OpraHUYeCKUX COCIMHEHMH (CHCTeMaTHuecKas) ¥ TPUBHAIbHBIC Ha3BaHUS
BAKHEUILINX IIPEICTABUTEIICH KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOOTHOpAAVKATBHBINA 1 HOHHBIA MeXaHU3MbI peakiuu. [TorsTue o
Hykaeoduie u snekrpodune. [Ipapmio Mapkosaukona. [Ipasuio 3aiiiieBa

3.5

AJikaHbl. XMMHYECKHUE CBOMCTBA AJIKAHOB: TrAJIOTEHUPOBAHUE,
JNETUIpUPOBaHUE, TEPMUUECKOE PA3I0KEHHUE, KPEKUHT, U30MEpHU3aLlus,
ropenue. [Tonydyenue ankanoB. [{ukmoankansl. Crenuduka cCBONCTB
LHKJIOAJIKAHOB C MaJIbIM pa3MepoOM LHKJIA. Peakunu nprucoe1nHeHus U
pPaZuKaIbHOTO 3aMeIICHUS

3.6

AJikeHbl. XMMHYECKHUE CBOMCTBA: peaKIMU MPUCOETUHECHUS
(raﬂoreHHpOBaHHe, TAAPUPOBaHUE, THAPOTraJIOreHUPOBaHUE, I‘I/I,Z[paTaI_II/I}I),
TOpEHUs, OKUCIICHUS U TToJiuMepu3aiuu. [IpoMeIiuieHHbIe U Tab0opaTopHbIE
CIOCOOBI TIOTYYEHUS AJIKEHOB

3.7

AJKagueHbl. XUMUYECKHE CBOMCTBA aJIKaIUCHOB. PEAKIIMU TPUCOCTUHEHUS
(ruapupoBaHue, TaJOreHUPOBAHNE), TOPESHUS U TIOJIMMEPH3ALINH.




[Tonyyenue ankagueHoB

3.8

AJIKUHBI. XUMUYECKHE CBOMCTBA: peaKIMU MPUCOETUHECHUS
(ramoreHupoBaHue, THAPUPOBAHKE, THAPATALIUS, THAPOTAIOTEHUPOBAHNUE)
KaK Croco0 MOJIy4eHHs TTOJIMMEPOB U APYTHX IMOJIE3HBIX MTPOTYKTOB.
Peakuuu 3amenienus. ['opeHue aneTnieHa Kak UICTOYHUK
BBICOKOTEMITEPATYPHOTO IJIAMEHU JJIsl CBAPKHU U PE3KU METAILIIOB.
IIpuMeHeHue aneTuiieHa

3.9

ApeHbl. XUMHUECKUE CBOMCTBA OEH30I1a: PEaKLUU SIEKTPOPHILHOTO
3aMeIeHUs, TpUcoearHeH s (THAPUPOBAHKE, FaJIOTeHUPOBaHue). Peakiust
ropenusi. OcoOeHHOCTH XUMHUYECKUX CBOWCTB Toiyoda. [lomydenue
6en3ona. OcOOEHHOCTH XUMHUYECKHX CBOMCTB cTrposa. [Tonmumepu3anus
crupoia. CriocoObl MoydeHus: U MPUMEHEHHE apOMAaTHYECKUX
YTJI€BOI0OPOIOB

3.10

Cruptsl. [IpenenbHbie OTHOATOMHBIE CIUPTHL. XUMUYECKUE CBOMCTBA!
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTaHOBJICHUS HATUYHUS
TUIPOKCOTPYIIIBI, C TAJIOT€HOBOAOPOJAaMH KaK CIIOCO0 MOITy4YeHUS
PacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL neruaparanus. Peakuys
ropenus. [lonydyeHnue aTaHosa: peakuus OpoKeHUs TJIIOKO3bI, THIpaTallUs
STUIIEHA. DTUIIEHTIIUKOIb U TMIIAOCPUH KaK NPCACTABUTCIIN MPCACIIbHBIX
MHOTOaTOMHBIX CIIUPTOB

3.11

denon. XuMudeckue cBOWCTBa (eHoa (peakiuu ¢ HaTPUEM, THAPOKCHIOM
Hatpus, 6pomom). [Tonyuenue penona

3.12

Anbieruibl. XMUMUYECKHE CBOMCTBA MPEACIIbHBIX AJIbJCTH/IOB!
THJIPUPOBAHNUE; KAUECTBEHHbIE PEAKIIMK Ha KapOOHMIIBHYIO TPYIIITY
(peakmust «cepeOPSIHOTO 3epKajiay), B3aUMOICHCTBHE C THAPOKCHIOM MEIN
(). TTonyuenue npenenbHbBIX allbJICTHIOB: OKUCICHUE CITUPTOB,
TUApATalNs alleTHIICHA. ATIETOH KaK MPeICTaBUTENb KETOHOB.
Oco0eHHOCTH peaKIK OKUCIICHHSI alleTOHA

3.13

KapOoHoBbIe KUCITOTHI. XHUMUYECKHE CBOMCTBA MPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. OCOOCHHOCTH XMMUYECKUX CBOMCTB
MYpPaBbUHOM KUCIIOTHL. [losydeHune npenenbHbIX OAHOOCHOBHBIX
KapOOHOBBIX KUCIIOT: OKHCIICHHE QJIKAHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB,
aNbJIeTU10B. Bricine npeaenbHble U HenpeaeabHble KapOOHOBbIE KMCIOTHI

3.14

Cnoxxnbie 3¢upsl 1 )KUpbl. CIOCOOBI TTOTYUYEHUS CIOKHBIX 3(PHPOB.
O6parumocts peakuuu 3repudukanuu. [Ipumenenne cinoxHeix 3pupos B
MUIIEBON U Tap(PIOMEPHON TPOMBITIUICHHOCTH. JKUPBI KaK CI0KHBIE Y(PUPHI
TJIMIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA )KUPOB:
TUIPUPOBaHUE, OKUCIeHHe. [ uIpoau3, Wi oMbUICHHE, )KUPOB KakK CIOco0
MPOMBIIIJICHHOTO TIOJTY4€HHUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT

3.15

XWMHYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIUH C YIaCTHEM CITUPTOBBIX U
aJIbJICTUAHOM TPYIIN U MOJIOYHOKHUCIIOE OposkeHue. [IpuMeHeHne riaroKo3sl,
e€ 3HaueHNE B KU3ZHECIATCIILHOCTH Opranu3ma. J{ucaxapuapl: caxaposa,
MaJibTO3a. BoccTanapinuBaromye 1 HEBOCCTAHABIIMBAIOIINE THCaXapH/Ibl.
IM'maponus gucaxapunos. [lonucaxapuasl: kpaxmai, rimkoreH. CtpoeHne




MaKpOMOJIEKYJI KpaxMaja, INIMKOTeHa U LIeJUII0J103bl. PU3NYecKue CBOWCTBA
KpaxMaja ¥ LeJUII0JI03bl. XMMUYECKHUE CBOMCTBA KpaxMalla: TUAPOIIN3,
KA4eCTBEHHAs peaklys ¢ HOIOM. XHUMHUYECKHUE CBOMCTBA LEJUIIOJIO3BL:
THJIPOJIN3, ToTy4YeHue 3(pupoB 1estrono3sl. [lonsaTre 00 MCKYCCTBEHHBIX
BOJIOKHaX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYECKUE OCHOBAHUS: PEAKIIMU C BOJIOM,
KHUCJIOTaMH, PEaKUs TOpeHus. AHWIMH KaK MPeJICTaBUTEIb
apOMaTUYECKUX aMUHOB. XMMHUYECKHE CBOMCTBA aHWJIMHA!
B3aMMOJICHCTBHE C KUCIOTaMH, OpOMHOM BOJIOH, okucienue. [lomyyenue
AMHUHOB AJTKWJIMPOBAHUEM aMMHUaKa U BOCCTAHOBJIIEHUEM
HUTPOMPOU3BOIHBIX YTJIEBOJOPOIOB

3.17

AMUHOKHCIIOTHI ¥ OeKH. AMHUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHu4ecKue
coenuHeHus. OCHOBHBIE aMHUHOKHUCIIOTHI, 00pa3yroIue OCIKu.
XUMHUYECKHE CBOMCTBA OENIKOB: THIPOIIN3, ICHATYPALUs, KAUECTBEHHBIE
(uBeTHBIE) peaknuy Ha OCITKU

3.18

CtpoeHue U CTpYKTypa NOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MTOJIMMEPOB OT
cTpoeHus MOJIeKys. OCHOBHBIE CITOCOOBI MOTYUICHHUS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: PeaKINK MOJIMMEpPU3alluu 1
noJikoHaeHcanuu. Kiaccudukaiys BOJIOKOH

3.19

Nnentudukanus opraHnuecknx coeAnHeHui. Permenue
AKCIEPUMEHTAIIbHBIX 33/]a4 Ha PACIIO3HABAHUE OPraHUYECKUX BEIIECTB

3.20

I'eneTndeckas CBA3b MEKIYy KJIACCAMU OPIaHUYECKUX COCIUHECHUN

XUMUS U )KU3Hb

4.1

Xumus B MOBCeTHEBHOM sxu3HU. [IpaBuina 6e30macHoi paboThI ¢ €KUMH,
TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, CPEJICTBAMHU OBITOBON XHMMHUH

4.2

XuMus ¥ 310pOBbe. XUMUS B MEAULIUHE. XUMUSI U CEIBCKOE XO3SMCTBO.
XWMUA B TPOMBIIIIEHHOCTH. XUMHUS U SHEPTETUKA: TPUPOIHBINA U
MOMYTHBINA He(TSHON ra3bl, UX COCTaB U HCMOIb30BaHue. CocTaB HEPTH U
e€ mepepaboTtka (MPUPOIHBIE HCTOYHHUKH YIIIEBOJIOPOJIOB)

4.3

XUMUA U 3KOJIOTHA. XUMHUYECKOE 3arpsi3HEHNUE OKPYXKAIOIIEH CPeabl U €ro
nocuenctBus. OxpaHa rupocdepsl, HOYBbI, aTMOC(epsl, GIIOpPHI U GayHbI
OT XUMHYECKOT0 3arpsizHeHus. [Ipodiaema 0Tx010B 1 MOOOYHBIX
MPOAYKTOB. AJIbTEpHATUBHBIC HCTOUHUKH SHEPTHH

4.4

OOu1re mpeacTaBIeHHs O MPOMBIIUICHHBIX COCO0aX MOMyYeHHUs
XMMHUYECKHX BelIecTB (Ha MpUMepe MPOU3BOICTBAa aMMHUaKa, CEPHOI
KUCIOTHI). YépHas u 1iBeTHast MeTautyprusi. CTEKIIO U CHIIMKaTHAs
MPOMBIIIEHHOCTb. [IpomblnnenHas oprannyeckas XuMust. CeIpb€ U1t
OpPraHUYECKOI MPOMBIIIEHHOCTH

Tumnbl pacy€THBIX 3a1a4

5.1

Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce UM 00BEMY OJJHOTO U3 YYaCTBYIOIIUX B PEAKIINU
BEILIECTB




5.2 Pacuérs! TermoBoro 3¢ dexra peakuuu

5.3 Pacuérel 00BEMHBIX OTHOIICHU TA30B NMPU XUMHUYECKUX PEAKITUIX

Pacuéter macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEaKIIHH,

54
€CJTH OJIHO M3 BEIIECTB JJaHO B M30BITKE (MMEET PUMECH)

Pacuérel MmaccoBo# min 00BEMHOM JTOU BBIX0/1a IPOAYKTA PEAKITUH OT
TEOPETUYECKU BO3ZMOXKHOTO

5.5

Pacuérel macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUHU, CCITH
5.6 OJIHO M3 BEILIECTB JaHO B BUJE pacTBOpPa C ONPEAeIEHHON MacCOBOM J10IeH
PacTBOPEHHOIO BELIECTBA

Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHATUI «MACCOBAs AOJIS1», «MOJISIpHAs
KOHIIEHTPALH», «PACTBOPUMOCTD»

5.7

Haxoxaenue MonekynsipHOi popMysIbl OpraHMUECKOro BEIIeCTBa MO €ro
5.8 IJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTAB, HIIU
0 MPOJIYKTaM CTOpaHus

Coaep:xanue y4eOHOro nmpeamera

10-1 kjaace

OPI'AHHUYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI OPraHUYECKON XUMHHU

[IpenMeT opraHnyecKoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE

B ITOJIYUYCHUH HOBBIX BCHICCTB U MAaTCPUAJIOB. Teopml CTPOCHUS OPraHUYICCKHUX COG,Z[I/IHGHI/Iﬁ
A.M. bytiepoBa, ee OCHOBHBIC TTOJIOXKEHUA. CTPYKTYpHBIE (hOPMYJITBI OPTaHUIECKUX
BCIIICCTB. FOMOJIOFI/I}I, HU30MCpus. XUMHUYECKas CBA3b B OpraHn4CCKuX COCAUHCHUAX —
OJIMHApHbIE U KPATHBIE CBSI3U.

[Ipencrasnenue o kaaccu(pUKaluy OpraHMYECKUX BemecTB. HoMeHkIaTypa opraHu4eckux
COeMHEHUH (CHCTeMaTHYeCKas) U TPUBHAJIbHBIC HA3BAHUS BOKHEUIIINX MPEICTABUTEICH
KJIACCOB OPraHUYECKUX BEILIECTB.

DKCIEepUMEHTAIbHBIC METO/Ibl H3Y4YCHHSI BEIIECTB U MX MPEBPAILICHUI: 03HAKOMIICHHE C
o0pa3uamu OpraHUYecKrX BELIECTB U MaTepualiaMi Ha UX OCHOBE, MOJICITMPOBAHUE MOJICKYT
OpPraHMYECKUX BEIIECTB, HAOIOACHUE U ONMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB TI0
HpEeBPALICHUIO OPraHUYECKHUX BEIECTB IIPU HarpeBaHUU (IUIaBJICHUE, OOYrITMBaHHE U
rOpeHHe).

Yraesonopoabl



AJKaHBI. COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAll. MeTaH U 3TaH — pocTeiimune
NPEJICTaBUTEINN aTKaHOB. (PU3NUECKUE U XMMUYECKHE CBOWCTBA (PeaKkInuy 3aMelICHHS 1
TOpEHHsT), HAXOXKACHUE B TIPUPO/IE, IOJTYUYCHHE 1 IPUMECHEHHUE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIIEH U MPONMIIEH — IPOCTEMIINE
MPE/ICTABUTEIN aJIKCHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (peakIMu TUAPUPOBAHUS,
raJoreHNUPOBaHMsI, TUAPATAIMH, OKUCIICHHS M MTOJMMEPU3aIiN), OJTy4YeHHE U IPUMEHEHHUE.

Ankanuensl. Oyraguen-1,3 u metunOyragueH-1,3: cTpoeHne, BAXKHEHUININE XUMUYECKHE
cBoiicTBa (peakuus nomuMepusaiun). [lonydeHrne CHHTETHYECKOTO KaydyKa H Pe3HHBI.

AJKUHBL. COCTaB M 0COOGHHOCTH CTPOSHUS, TOMOJIOTHYECKHUMA Psil. ALETHIICH — MPOCTEHIITHIA
[IPEICTaBUTENb ATKHHOB. COCTaB, CTPOECHUE, (PU3MUCCKUE U XUMUYECKHE CBOWCTBA (peakiuu
THIPUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATALIUN, TOPCHHUS), TOJyYCHHE U TIPUMECHEHHUE.

Apensl. benzon: cocras, ctpoeHue, GU3NUSCKHE M XMMUYECKHE CBOMCTBA (peakinu
raJoreHMPOBaHMs U HUTPOBAHUS), MOJyYCHUE U TIpUMEHEeHHe. ToyosI: cocTaB, CTpPOCHHE,
(busnyecKre 1 XUMHUECKUE CBOMCTBA (peaKIuy raloreHUPOBAHUS U HUTPOBAHHMS),
MoJIy4eHue U puMeHeHue. TOKCUYHOCTh apeHoB. ['eHeTuueckas cBs3b MEXIY
YIJIEBOJOPOJAMU, IPUHAATICKAIIMMH K Pa3IMYHBIM KJIaccaM.

[TpuponHbIe HCTOYHUKY YIII€BOIOPO0B. [IpUpoaHEIii Ta3 U MOMyTHBIC HE(PTSIHbIE Ta3kl.
Hed1s 1 ee npoucxoxaerne. CriocoObl nepepaboTku HEPTH: EPErOHKA, KPEKUHT
(TepMuyeckuii, KaTaTUTHYECKUIT), MUpoin3. [IpoyKThl nepepaboTKu HeTH, UX IPUMEHEHHE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib M MPOIYKTHI €ro nepepadoTKu.

DKCnepUMEHTAIbHbIE METO/IbI U3YUEHHUS BEILIECTB M UX MPEBPAIICHUIN: 03HAKOMJICHUE C
oOpa3iamu miacTMacc, KaydykoB U pe3uHbl, kKosuiekuuu «Hed1b» u «Yromby,
MOJEJIMPOBAHNE MOJIEKYJI YTJIEBOJOPOAOB U rajlOr€HONPOU3BOAHBIX, POBEICHUE
MPaKTUYECKON pabOThI: OJyUYEHUE STUJICHA U U3YUYE€HHE €T0 CBOUCTB.

Pacuernrie 3agaun.

Beruncienus mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchbl, 00beMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WU NPOIYKTa PEAKLIUU 110 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OHOTO U3
MCXOJHBIX BEIECTB WU MIPOJYKTOB PEAKIINH).

Kucsopoacoaep:kaiue opraHudecKkne coeuHeHn st

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOJ ¥ 3TaHOJI: CTPOEHHE, (pU3nUecKue u
XHUMHUYECKHE CBOUCTBA (peaKLII/II/I C aKTUBHBIMU MCTAJlJIaMU, IaJIOTCHOBOJOPOJaMHU, ropeHHe),
npuMeHeHnue. BogopoaHeie CBA3M MEXKY MOJIEKYJIaMHi CIUPTOB. JlelicTBUE MeTaHoa U
ATaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroaToMHbIE CIIUPTHI. DTUJICHTIIMKOJIb U TIIULEPUH: CTpOeHHE, (U3NIecKue U
XMMHYECKHE CBOICTBa (B3aMMOCIHCTBIE CO MICTOYHBIMU METATIAMH, KaUeCTBCHHAsI PEaKIINs
Ha MHOTOaTOMHBIE CIUPTHI). JleficTBHEe Ha OpraHu3M 4YesoBeka. [IpuMeHeHne rmiepuHa 1
STHJICHIJINKOJIS.



®deHoII: CTpOEHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE cBOiicTBa. TOKCHYHOCTD (heHoa.
[Ipumenenue denomna.

Anpaeruipl U KeToHbI. DopMalibIeTH l, aleTalbIeT U CTPOCHUE, (PU3HUIECKUE 1
XUMHAYECKHE CBOWCTBA (PEaKIIMK OKMCICHHS U BOCCTAHOBJICHHUS, KAUCCTBCHHBIC PEAKIINN),
MOJyYECHUE U IPUMEHEHUE.

OmHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHASI U YKCYCHASI KUCIIOTHI:
cTpoenue, GU3MUCCKHE U XUMUYECKHE CBOMCTBA (CBOWCTBA, OOIIME I Kilacca KUCIIOT,
peakiust STepudUKaIKK), MoJIyudeHHe U puMeHeHne. CTeapuHOBas U OJICHHOBAS KUCIIOTHI
KaK MPEJICTaBUTENH BBICITUX KAPOOHOBBIX KUCIIOT. MblJIa KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeliCTBHE.

CroxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(PHUPOB.
Kupst. I'maponus sxxupos. [Ipumenenue xupoB. bruosornyeckas posb JKUPOB.

VYTieBoibl: COCTaB, Kiaccu(UKaIMs yriieBoA0B (MOHO-, TU- U MOJIKcaxapu/ipl). [ mroko3a —
MPOCTEHIIHIT MOHOCAXapH 1. 0OCOOCHHOCTH CTPOCHHUS MOJICKYIIbI, (PU3UUECKHE U XMMUIECKUE
cBoticTBa (B3aumoseiicTue ¢ ruapokcuaom mean(ll), okucieHrne aMMHagYHBIM PaCTBOPOM
okcuaa cepeopa(l), BocctaHoBIeHHE, OPOKEHUE TIFOKO3bI), HAXOXKICHUE B IPUPOJIE,
npuMeHeHue, Ouoornueckas posib. @orocuntes. DpykTo3a Kak H30MEP TITFOKO3BI.

Kpaxmain u 1emioiio3a Kak npupoiHbie momuMepbl. CTpoeHUe Kpaxmaia U IeJUTIOIO3bI.
duszruecKre U XUMUYECKHE CBOWCTBA Kpaxmaia (THIpoin3, KayeCTBEHHAsT PEaKIIHs C
fomom).

DKCIepHUMEHTAIbHbBIE METO/IBI M3YUEHHsI BEIIECTB U MX MPEBPAICHUI: TPOBEICHHE,
HAOJTIO/ICHUE W OMTUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: FOPEHUE CITUPTOB, KAYSCTBEHHBIC
peaKIiu OTHOATOMHBIX CIUPTOB (OKuciIeHue 3taHona okcuaoM Meau(ll)), MHOroOaTOMHBIX
ciupToB (B3aumojeiictBue rimnepuna ¢ ruapokcuaom meau(ll)), aapaernaos (okucacHue
aMMHUauYHBIM pacTBopoM okcuna cepedpa(l) u runpoxcunom meau(ll), B3aumoneiicreue
KpaxMaja ¢ HoJ0M), IPOBEICHHE MTPAKTHYCCKON pabOTHI: CBOMCTBA PacTBOPa YKCYCHOM
KHCJIOTHI.

PacuetrHrle 3amaun.

Boruuciienus mo ypaBHEHHIO XUMHUYECKOH peakimu (Macchl, 00beMa, KOJIHMYECTBAa HCXOIHOTO
BEIIECTBA WU MPOAYKTa PEAKINH 110 U3BECTHBIM Macce, 00beMy, KOTMYECTBY OJTHOTO U3
HCXOJIHBIX BEIIECTB WM MTPOAYKTOB PEAKIIHH).

A30TCoJIepKaIie OpraHuIecKiue COSTMHCHHUS.

AMUHOKHCTIOTHI Kak aM(pOTEepHBIC OpraHYecKrue coequHeHus. Du3ndeckne 1 XUMHIECKUE
CBOMCTBa aMUHOKHCIIOT (Ha IpuMepe TnIKHA). bromorndeckoe 3HaYCHHE aMHHOKHUCIIOT.
Ilerrtuabl.

benku kak npupoHbIe BEICOKOMOJIEKYIISIpHbIE coeAMHEHUs]. [lepBuuHas, BTopudHas u
TpeTHYHAas CTPYKTypa O0enkoB. XMMUUECKHE CBONCTBA OEIKOB: TUIPOJIN3, IeHATypaIus,
KayeCTBEHHBIC PEaKLMU Ha OEIIKH.



DKCrepuMEHTAIbHBIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPAIlCHUI: HAOII0IeHUE U
OIMCaHKE JEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OCIKOB MIPU HArpeBaHWH, IBETHBIC
peaxiuu OeNKoB.

BbicokomosekyIsipHbIe COeIHHEHHUS

OCHOBHBIE TOHATHSA XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHNUI: MOHOMED, ITOJINMED,
CTPYKTYpPHOE 3BEHO, CTENIEHb ITOJIMMEPU3ALIUHU, CPEAHSS MOJIEKyIsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHNN — ITOJIMMEPU3aLusl U

MTOJIMKOHICHC AU

DKCHepUMEHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB U X MPEBPAIICHUIN: 03HAKOMJICHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAYUYyKOB.

MexxnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€H P N3yd4eHUH oprannyeckor xumuu B 10-m kitacce
OCYILLIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
MIOHSATUH, SBJIAIOIIMXCA CUCTEMHBIMHU ISl OTJEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT O
LUKJIA.

OO0mwme ecTeCTBEHHO-HAYYHBIC TTOHATHS. SIBJICHUE, HAYIHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaln3, CUHTE3, KJIaccu(HKaIus, MepuoInIHOCTh, HAOMIOACHHE, U3MEPECHHE, IKCIIEPUMEHT,
MOJIETTUPOBAHHUE.

®duznka: MaTepusi, JHEPTusi, Macca, aToM, FNEKTPOH, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBa, (PU3NICCKHE BETUUUHBI U

CANHUIBI UX U3MCPCHUA.

Buonorus: xierka, opranusm, 6uocepa, 0OMEH BEIIEeCTB B OpraHu3me, (POTOCHHTES,
OHMOJIOTHYECKH aKTUBHBIC BelecTBa (O€IKH, YIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOMAeMbIE, TOILUIUBO, PECYPCHI.
TexHOoNMorus: NMUILEBbIE TPOIYKThI, OCHOBBI PAallMOHATBLHOTO TUTAHUS, MOIOLIIUE CPEJICTBA,

JICKApCTBCHHBIC U KOCMETHYCCKUC IMTpeIapaThbl, MAaTECPUAJIbI N3 NCKYCCTBCHHBIX 1
CHUHTCTHYCCKHX BOJIOKOH.

11-1 kiace

OBLIASA U HEOPTAHUYECKAS XUMMUSA
Teopernyeckue 0CHOBbI XUMHHU

XuMHU4YeCKUH dN1eMeHT. ATOM. S11po aToma, U30TOIbI. DIEKTPOHHAST 000T0YKa.
DHepreTuyeckre ypoBHHU, MMOAYPOBHH. ATOMHBIE OpOUTAIH, S-, P-, 0-271€MEHTHI.
Oco0eHHOCTH pacrpeeneHus YIEKTPOHOB IO OPOUTAIISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOIOB. DICKTPOHHAS KOH(PUTYpaIHs aTOMOB.



IIepnonnueckut 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX 1eMeHTOB J[.H.
MenaeneeBa. CBsA3b NEPUOIAYECKOTO 3aKOHA U [leprnoandeckoi CUCTEMbBI XUMUYECKUX
anemenToB J[.M. MeHeneeBa ¢ COBpEMEHHOI Teopuel CTpOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX
BELIECTB 110 TPYIIaM U IepUoAaM. 3HAUEHUE MIEPUOIUYECKOT0 3aKOHA B PA3BUTUH HAYKH.

CrtpoeHue BeliecTBa. XUMHUUCCKas CBsI3b. BUibl XMMHUUYECKOU CBsI3U (KOBaJICHTHAs
HETIOJIIPHAS U TIOJISIPHAs, HOHHAsI, MeTAITMYeCcKas ). MeXxaHu3Mbl 00pa30BaHs KOBAJICHTHON
XMMHUYECKOH CBs3H (OOMEHHBIH U IOHOPHO-aKLENTOPHBII). BogopoaHast cBs3b.
BanentHocTh. DnekrpoorpunarenbHOCTh. CTeneHb OKucieHus. VIOHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MONIEKyYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH MOCTOSIHCTBA COCTaBa
BelIeCTBA. THUIBI KPUCTATUTMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIIETKH.

ITonstue o AUCTICPCHBIX CUCTCMAX. WctunHuble u KOJUIOUAHBIC PACTBOPHI. MaccoBas OOJIs1
BEIIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coenHeHnii. HomeHkiiaTypa HeoOpraHn4eckux BEIeCTB.
['eneTnyeckasi CBsI3b HEOPraHUUECKHUX BEIIECTB, MPUHAUICIKAIIUX K PA3TUYHBIM KJIACCAM.

Xumudaeckas peakius. Kimaccudukamnus XuMrHIecKux peakiuii B HEOpraHUIeCKON 1
OpraHUYeCcKON XMMHUH. 3aKOH COXPAaHEHUS MacChl BEILIECTB, 3aKOH COXpaHEHUs U
MIpPEBPALICHHS SHEPTUU IPU XUMHUECKHUX PEaKIMSIX.

CKOpOCTh peaki, €e 3aBUCUMOCTh OT Pa3audHbIX (akTopoB. OOpaTHMbIE PEaKITUH.
Xummnueckoe paBHoBecue. DaKkToOphl, BIUSIONME HA COCTOSIHUE XUMUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [latensbe.

DnexTponuTuyeckas auccoruanus. CuibHbIE U caadbie 3IeKTpoauThl. Cpea BOIHBIX
pPacTBOPOB BEIIECTB. KHUCIIAsA, HEUTpaIbHAas, ETOTHAS.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKkiunu.

DKCIEpUMEHTAIIbHBIE METO/Ibl U3YUEHHS BEILIECTB U UX MPEBPAILCHHI: JEMOHCTPALIH
tabmun «[lepuonnyeckas cucrema xumMuaeckux sieMentoB J[.1. MenneneeBay, usyueHue
MOJICJIeH KPUCTATINYCCKUX PEIICTOK, HAOIIOACHUE W ONTUCAHKUE IEMOHCTPAITMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3IoKeHUE MEPOKCUIA BOJOPO/Ia B MPUCYTCTBUH KAaTAIN3aTOPa,
ONpeACIICHUE CPEAbl PACTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATLHOIO HHANKATOPA,
peaKiu HOHHOTO 00OMEHa), MPOBEICHUE IPAKTUYCCKON paboThl «BIUsSHIE Pa3TInIHbBIX
(haKTOpPOB HA CKOPOCTh XUMUYECKON PEAKIIHH.

Pacuernrie 3agaun.

Pacuers! 1o YpaBHCHUAM XUMHUYCCKUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC PACUYCTHI,
PpaCUYCThI C UCITIOJIB30BAHUEM ITOHATHUSA «MaCCOBast 10JI BEIICCTBaA.

Heopranuueckasi xummusi



Hewmeramnsl. [Tonoxenune HemeramwioB B [lepruonueckoil CucTeMe XUMUYECKUX 3JIEMEHTOB
J.. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HYECKHE CBOMCTBA HEMETAJIOB.
Anmorponust HeMeTayuioB (Ha mpuMepe KUCIIopoa, cepbl, hocdopa u yriieposa).

XUMUYECKHE CBONCTBA BAXKHEHUIITMX HEMETAJI0B (TaJIoreHOB, Cephl, a30Ta, Gocdopa,
yriaepoja ¥ KpEMHHS) ¥ UX COeTUHEHUH (OKCHIOB, KHCIOPOACOAEPIKAIIIMX KUCIIOT,
BOJIOPOJIHBIX COCTUHCHHMIA).

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX COCAMHEHUM.

Mertamel. [Tonoxkenne meraninoB B [lepronnueckoit cucreme XuMuueckux amnemeHton /..
MenpeneeBa. OCOOCHHOCTH CTPOCHHUSI SJICKTPOHHBIX 000JI0UEK aTOMOB MeTaiuioB. OO01ue
(dbuzmveckue cBoiicTBa MeTaioB. CIUIaBbl METAIIJIOB. DIEKTPOXUMHUUCCKHUH PSJT HATTPSKEHU T
METAaJLJIOB.

XUMUYECKUE CBONCTBA BAXKHEHUIITMX METAIOB (HATPHUH, KaIuii, KaIbIUH, MAarHUH,
ATIOMUHUH, IIUHK, XPOM, K€JI€30, MEJIb) M UX COCTMHEHUH.

OO6u1re ciocoObl Moy4YeHHst MeTaJUIOB. [IpiMeHeHne MeTalioB B ObITY U TEXHUKE.

DKCIepUMEHTATBHBIC METO/IbI M3YUCHHS BEIIECTB U UX MPEBPAICHHIA: U3YUeHHE KOJUICKITUH
«MeTauibl U CIJIaBbI», 00pa3I0B HEMETAIIOB, PEIICHUE KCIIEPUMEHTATBHBIX 3a/1a4,
HAOJTIOZICHUE ¥ OMMCAaHUE ICMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBHE
THPOKCHIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT U MIeJI0YeH, KAYeCTBCHHbIC PEaKIMy Ha
KaTHOHBI METAJIJIOB).

PacuerHrle 3amaun.

PacueTsr Macchl BemecTBa wiii 00beMa ra3oB 10 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00beMy OJIHOTO M3 YYACTBYIONIUX B PEAKIIUU BEIIECTB, pacyeThl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMHU, €CIH OJHO U3 BEIIECTB UMEET IPUMECH.
XuMHA 1 JKH3HD

Posb xumun B o0ecrieueHu 3KOJIOTHIECKOM, YHEPTETUUECKOM 1 MUIIEBOM 0€30TacHOCTH,
pa3BUTHM MeaULMHBL. [[OHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHUX

peaKkuuid.

[IpencraBnenus 00 0OMKX HAYYHBIX MPUHLIUIIAX TPOMBIIIJICHHOTO MOJIYYEHHs BaXKHEHIITHX
BEILECTB.

UYenoBek B MUpPE BELIECTB U MATEPHAJIOB. BaXKHEHUIIINE CTPOUTEIBHBIE MaTEpUaJIbl,
KOHCTPYKIIMOHHBIE MaTepUabl, KPACKH, CTEKIIO, KEpaMHKa, MaTePUAIIBI JIJISl SJIEKTPOHUKH,

HaHOMAaTepHalibl, OpraHN4YeCKHe U MUHEPAIbHBIE y100peHusl.

XuMus U 310pOBbE YEIOBEKA: MPaBUiia UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuia 6€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHBIE CBSI3H.



Peanuzanus MeXpeIMETHBIX CBSI3€H P M3yueHUH 001el u HeopraHuyeckoi Xxumun B 11-
M KJIaCCE OCYUIECTBIISETCSA Yepe3 UCII0JIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHbIX
MIOHSATUH, TaK U MOHATUH, ABISAIOIIMUXCA CUCTEMHBIMU JUISL OTJEIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC OHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUsl, aHAJU3,
CUHTE3, Ki1accuuKarys, nepruoJuIHOCTh, HA0MI0IeHNE, SKCTIEPUMEHT, MOCINPOBaHNUE,
U3MEPEHHUE, SBICHHE.

duznka: MaTepusi, JHEPTusi, Macca, aToM, FIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII,
PaINOaKTUBHOCTD, MOJIEKYJIa, JHEPTETUYECKUIM YPOBEHB, BEIIECTBO, TEJI0, 00HEM, arperaTHoe

COCTOAHHUE BCIICCTBA, q)HSI/I‘IeCKI/Ie BCJIMYHHBI U CAMHUIBI UX U3MCPCHUA, CKOPOCTh.

Buonorus: xierka, opraHusM, IKocucTemMa, buocdepa, Makpo- 1 MUKPOIIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELECTB B OpPraHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE CKOMAeMbIE, TOTLUIUBO, PECYPCHI.
TexHonmorUs: XUMHUYECKasi IPOMBIIUIEHHOCTh, METAJLTYPrusi, IPOU3BOACTBO CTPOUTEIHHBIX
MaTepUasoB, CEIbCKOX03IHCTBEHHOE MPOU3BOJICTBO, MMUIIEBASI TPOMBILIUIEHHOCTD,
(dapmalieBTHUECKask MTPOMBIINIIICHHOCTh, POM3BOICTBO KOCMETHUUYECKUX MPENapaTos,

IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTCPpHUAIOB, SJICKTPOHHAA IIPOMBIIIIICHHOCTD,
HaAHOTCXHOJIOI'HNH.

Temarnuyeckoe MIAHUPOBAHUE

10-1 kJjace
TEMATHYECKOE ILLTAHUPOBAHMUE

10 KJTACC 06a30Bblii yPOBEHb.
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aJKaHBI
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HEIE JlaTamk
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YTJIEBOJIOP
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ATTKCHEL https://lesson.edu.
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aJIKaINCHBL €, PCaKTHUBBI.
, AIKUHBI
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23 CKHE 2 HOK
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BI. HOK OKHCIICHUS
Kap6oHnos https://lesson.edu. CIIUp- Ta HAZl
pIe ru/04/10 MeTHBIM
KHCJIOTHL. KaTaJm3aTopo
CrnoxxHble M,
BBICOKOTEMIIC
3¢upsI o
pa- TypHBIi
JATYUK
(Tepmorapa)
O6opyaoBaHu
€, PCAKTHUBLI.
JlaTunk
TEMIEPATYPHI
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3UCTOPHBII
Bbubnuoreka
OK
. 1 1
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11-1 kiace

11 KJIACC
e HanmenoBan  Koun4yecTBo 4yacoB JIeKTPOHHbIE
. We pa3lesioB M (undposbie)
2/ Tem Bceer KOHTpﬁOJIbH Hpalc;nqem 06pazoBaTeIbHbIE
nporpamMMb 0 ble padoThI He padoThl pecypesi
Paznen 1.Teopernueckne 0OCHOBbI XUMUM
Crpoenue
aTOMOB.
[Tepuonuueck
uil 3aKOH U
bu6mmoreka [IOK
1.1 Iepuomriecka 3 https://lesson.edu.ru/04
s CUCTEMa n1
XUMHYECKUX -
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CBs3b

HEOPraHu4YecK bubanorexka [HOK
2.3 X U 2 https://lesson.edu.ru/04
OpraHNu4YeCKHUX /11
BEIIECTB
bu6mmoreka [IOK
Hroro no pasaeny 17 https://lesson.edu.ru/04
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