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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMHH Ha YpOBHE cpenHero oOmero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoii Demepartumny,
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS (enepalbHOl 00pa3oBaTeIbHONW MPOrpaMMBl CPETHETO OOIIero
obpazoBanusa (POIl COO), mpencraBieHHbIXx B DepepalbHOM TOCYAApCTBEHHOM 00pa30BaTebHOM
craanapte COO, ¢ yuérom Konnenmmum npenonaBanus yae0HOTO peaMeTa « XUMUs» B 00pa3oBaTEIbHBIX
opranuzanmsax Poccuiickoit Penepanun, peanu3yrolmUX OCHOBHBIE OOpa3oBaTeNbHBIC MPOTPAMMBI, H
OCHOBHBIX TONOkeHMi «CTpareruu pa3BuTHs BocnuTanus B Poccuiickoit @enepanyu Ha nepuon a0 2025
rona» (Pacnopstxenue IlpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZOB K pa3paboTke MporpaMMbl MO XHUMHH, K OIPENEICHHI0 OOIIed CcTpaTeruu
0o0ydeHus1, BOCITUTAHHS U Pa3BUTH O0YJAIOIINUXCS CPeICcTBaMHU yaeOHOTo mpeamera «Xumus» st 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHmenrtyansHble mnonoxerans OIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COJEepXKaHUs, pe3ylbTaToB OOy4YeHHs W TpeOOBaHWA K YPOBHIO
MOITOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOTydaeMoOe BHITYCKHHKaMH OO0Ieo0pa3oBaTeNbHON OpraHU3aIlui,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIONINM STAllOM pean3aiiu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIFOUEBBIX IIEHHOCTEW, MPUCYIIUX LEIOCTHOH CHCTEME
XUMHYECKOTO 00pa3oBaHWs. ODTH IEHHOCTH KAacaroTcs ITO3HAHUS 3aKOHOB NPUPOABI, (OpPMHUPOBaHUS
MHUPOBO33pPEHHSI M OOIIe KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0pPOBBIO M IPUPOJTHOH cpelie. Peanuzyercst xumuieckoe o0pazoBaHre 00ydaronxcs Ha ypoBHE
CpeZiHero oo1ero o0pa3oBaHusl CPEACTBAMU YUeOHOTO MmpeaMera «XuMHUsD, COAepKaHUe U MOCTPOCHUE
KOTOPOTO ONpE/CNiEHbl B MPOrpaMMe MO0 XUMHH C YYETOM CrIelu(pUKA HAYKH XUMHUH, €€ 3HAUCHUsS B
MO3HAHHMHU MIPUPOJIBI U B MaTePUAIBHOM JKU3HU OOIIECTBA, a TAKXKE C YYETOM OOIIMX IieJieH ¥ MPUHIIMUIIOB,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpejHero obmiero obOpazoBanus B Poccuiickoit
®denepanuu.

XuMHsI Kak dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT OcCOoOyH pOJIb B COBPEMEHHOI
[MBUJIM3AIMKA, B CO3JaHWH HOBOW 0a3pl MaTepuanbHOW KynbTyphl. OHa BHOCHT CBOW BKJIAJ] B
(dbopMHpOBaHNE PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IEIOCTHOTO TPEICTaBICHHUS 00
OKpY’KalollleM MHpE KakK O €MHCTBE MPHUPOBI M YeJIOBeKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
TIOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpA, OCO3HAHHS B3aMMOCBS3H MEXKIY CTPOCHUEM
BC€HOICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGJ’IaCT}IMI/I IIPUMCHCHHUH.

Tecno B3aHMOHeﬁCTBy51 C IPpYyIruMu €CTCCTBCHHBIMU HAYKaMH, XUMUS CTaJla HEOThEeMJIEMOM YacTbIO
MHUPOBOH KYJIBTYPbI, HEOOXOJMMBIM YCIIOBHEM YCIIEIIHOTO TPyJa W XHU3HH KKIOTO WieHa OO0IecTBa.
COBpeMeHHaH XUMUS KaK HayKa CO3nJaTCiibHasl, KaK HayKa BBICOKUX TEXHOIOTHI HalpaBJiICHAa Ha pCHICHUE
rI00aJBHBIX MPOOJIEM YCTOMYHMBOrO Pa3BUTHS 4YEIOBEYSCTBA — CHIPHEBOM, SHEPreTHUYECKOM, IHUIIEBOM,
9KOJIOTHYECKON O€30ITaCHOCTH U OXPaHbI 3I0POBbSI.

B cooTBeTcTBUY C OOMMMHE LETSIMU U TPUHIAIIAMHA CPETHETO 00IIero oOpa3oBaHUs COACPKAHUE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIid YpPOBEHb H3YUEHHsI) OPHEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OONIEKYILTYPHYIO TIOATOTOBKY O0yYaroImuxcsi, HEOOXOAMMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIICIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOAOJDKEHHS OOpa3OBaHMS B Pa3IUUHBIX
001acTsX, He CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisiomMu nipeaMera «XuUMus» ABJSIIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHSD» U
«O01mas 1 HeopraHu4deckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHHsI KOTOPBIX SIBJISIIOTCSI OCHOBBI
0a30Boii HAYKHU: CHCTEMa 3HAHUI 10 HEOPraHWYECKOH XUMUH (C BKIIIOUEHHEM 3HAHWH U3 00IIeH XUMUHN) U
opranuueckord xuMun. PopMupoBaHHEe JAHHON CHCTEMBI 3HAHUHN NPH U3YUYEHUH ITPEIMETa 00eCTIeUnBaeT
BO3MOXXHOCTb PACCMOTPEHHSI BCET'O MHOT000pasysl BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUI
XUMUH.

CrpykTypa conepx)aHus KypcoB — «OpraHuueckas XuMusi» U «OO01as 1 HeopraHu4eckas XUMHUs»
chopMHUpOBaHa B IpOrpaMMe 10 XUMHUH Ha OCHOBE CUCTEMHOT'0 OAX0/1a K M3yYSHHIO Y4eOHOro MaTepuana
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u 00ycCIIOBIIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWN Ha OINPEENEHHBIX TEOPETHYECKHX
ypoBHAX. Tak, B Kypce OpraHHYecKOil XMMHHU BEIIECTBAa pacCMaTPHUBAIOTCS HAa YpOBHE KJIacCHYECKOU
TEOPUHU CTPOEHMS OPraHMYECKHX COCIUHEHHH, a TaKKe Ha YPOBHE CTEPEOXHMHYECKHX U JIEKTPOHHBIX
NpeCTaBICHUH 0 CTpoeHUH BemiecTB. CBeZieHus 00 n3ydaeMbIX B Kypce BelIecTBaxX AalOTCs B Pa3BUTUHU —
OT YTJIEBOJIOPOJIOB A0 CIOXHBIX OMOJIOTHUECKH aKTUBHBIX COCAMHEHHH. B Kypce opraHmueckold XUMHUH
MOJY4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs MEpBOHAYAIbHEBIC
NPEACTABICHUS 0 XUMHUECKON CBA3H, KiacCCU()MKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS], 0 XUMUUECKOH peaKkiuu.

[Tox HOBBIM YIJIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHBAETCs U3yUCHHBIN
Ha YpOBHE OCHOBHOTO 00ILEro oOpa3oBaHMs TEOPETHUECKUI MaTepHuan U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakumu. Tak, B 4acTHOCTH, B Kypce «OOmIas u HeopraHuYecKas XUMHsD)
0o0yyaromuMcsT HPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IIEPUOAMYECKOrO0 3aKOHA C
00I1IeTEOPETHUECKUX M METOIOJIOTHUECKHX MO3ULNH, TITy0Ke MOHATh HCTOPUYIECKOE U3MEHEHUE (QYHKUINI
3TOTO 3aKOHA — OT 0000IIAOIEH 10 OOBACHSIONIEH U IPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMM O Ba)KHEMINMX BEIIECTBAaX, MX COCTAaBE, CTPOCHUHU, CBOWCTBAX U
NPUMEHEHUH, a TaKKe O XMMHUYECKHMX PEAKLUUSIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX HPOTEKaAHHS
nonofHseTcsa B Kypcax 10 u 11 knaccoB aneMeHTaMu COAEP)KaHUsI, UMEIOIIUMU KYJIbTYPOJIOTUYECKUNA U
NPUKJIaIHON XapakTep. DTH 3HaHUs CIIOCOOCTBYIOT TIOHUMAHHUIO B3aMMOCBSI3H XUMHH C JPYTUMH HayKaMH,
pacKpeIBalOT €€ pOJib B IO3HABATEIBHOM M NPAKTHYECKOH AEATENIHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MIPOLIECCY TBOPUECTBA B O0JIACTH TEOPUH U NPAKTHUECKUX NMPHIIOKECHUN XUMHUH,
MIOMOTAIOT BBITYCKHUKY OPHEHTHPOBAThCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX Hpoliemax,
CBSI3aHHBIX C XUMHEH, KPUTUIECKU OCMBICIMBATh HH(OPMALIUIO U IPUMEHSTD €€ JUIs ITOIOTHEHHS 3HaHUH,
PELICHNS MHTEUIEKTYAIBHBIX U HKCIIEPHUMEHTAJIbHBIX HCCIEI0BAaTENILCKUX 3afad. B menom coxepxanue
yueOHOro mnpeaMera «XUMHs» TaHHOTO YPOBHS M3YYEHHUS OPUEHTUPOBAaHO Ha (opMupoBaHHE Y
00y4aromuxcsi MHUPOBO33PEHUYECKOH OCHOBBI JJIi NMOHUMaHUS (UIOCOPCKUX HOEH, TaKUX Kak:
MaTepHaJbHOE €IUHCTBO HEOPTaHUYECKOTO ¥ OPraHWYeCKOr0 MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM M CTPOEHHEM, MO3HABAEMOCTb HPUPOIHBIX SABICHUN MyTEM SKCIEPUMEHTA WU PEIICHUS
NPOTHBOPEUNH MEXAY HOBBIMHU (haKTaM{ M TEOPETHUECKHMH IPEAIIOCHUTKAMH, OCO3HAHNE POJIM XUMHUH B
PELICHUN SKOJIOTMYECKUX MpoOjeM, a Takke mpobiieM cOepekeHUs] YIHEPreTHIECKUX PECYPCOB, CBIPBS,
CO3J1aHHSI HOBBIX TEXHOJIOTHH U MaTepHaJIOB.

B nmane pelICHUA 3aJa4 BOCHHUTAHUA, PA3BUTUA W COLUAIU3AlIUHN 06yqa}om1/1xcsl IIPUHATEBIC
nporpaMMoﬁ mo XWMUHU MOAXOABI K OHNPCACIICHUIO COACPKAHUA U IOCTPOCHHUA MNPCIAMETA
MpeIyCMaTPUBAIOT (POPMUPOBAHUE YHUBEPCATIBHBIX YUCOHBIX JEHCTBHIA, UMEIOIIMX 0a30BOC 3HAUCHHE JIJISt
Pa3IMYHBIX BHJIOB JICSITENLHOCTH: pelllieHHs NpoOiieM, MOWCKa, aHanu3a M oOpaboTku uH(DopMarmy,
HGO6XOZII/IMI)IX I HpHOGpeTeHI/IH OIIbITa HpaKTquCKOﬁ u HCCHGHOB&TCHLCKOﬁ JCATCIBbHOCTH,
SaHI/IMaIOHIeﬁ BAXHOC MECTO B ITIO3HAHUU XUMHUU.

B mpaktuke mpernomaBaHus XMMHW KaK Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs, TaK M Ha
YpOBHE CpelnHero obmiero oOpa3oBaHMS, MPU OMPENCTECHUH COJIEPKATENFHOW XapaKTEPUCTHKHU Lienen
HU3y4YCHHA TIPEAMETa HaIPaBJICHUEM HepBOCTeHeHHOﬁ 3HAYUMOCTU TpPaaAULIHUOHHO HpI/I3HaéTC5I
(hOpMHUPOBaHHE OCHOB XUMHUYECKOH HAyKH KakK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUECKOM
JIESTEIbHOCTH 4YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KymbTypbl. C METOAMYECKON TOYKU
3pCHUA TaKkou moaxXoa K OrpeaCJICHHUIO uenef/i HU3YUCHUA NIPEAMETA SABJIACTCA BIIOJIHE OITPABIaHHBIM.

Cormnacuo HaHHOﬁ TOYKE 3PCHUA TJIaBHBIMHU HEJIAMU U3YUYCHUA ITPEAMETA «XuMusa» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBRISIFOTCSI:

e (GOopMHpOBaHHE CHCTEMBl XMMHUYECKUX 3HAHUHM KaK BaKHEHILIEH COCTaBIISIONIEH €CTECTBEHHO-
HaY4YHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIIOYEBHIC MOHSATHUS, (yHAaMEHTaJIbHbIC
3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SA3bIKa HAYKH, YCBOEHUE U MOHUMAHNE CYIIIHOCTH JOCTYITHBIX
00001IeHN MHPOBO33PEHUECKOrO XapakTepa, O3HAKOMJIGHWE C HCTOPHEW WX pa3BUTHA H
CTaHOBJICHMS;



e (QopMHpOBaHHE M pa3BUTHUE MPEICTABICHUHA O HAyYHBIX METOAaX IIO3HAHUS BEUIECTB U
XUMHAYECKUX pPeaKuid, HEeOOXOMUMBIX Uil MPHOOpPETEHHS YMEHHH OPHUEHTHUPOBATHCS B MHUPE
BEIIECTB U XMMUYECKUX SIBIICHUH, IMEIOIINX MECTO B IPUPOJIE, B MPAKTHYECKOM U IOBCEHEBHON
JKU3HH;

e Ppa3BUTHE yYMEHHWHA W CIIOCOOOB NESATEIBHOCTH, CBA3aHHBIX C HAOJIOJCHHEM U OOBICHEHHEM
XUMHYECKOTO SKCIIEPUMEHTA, COOMI0OCHUEM MTPaBUII O€30acHOr0 00paIIeHus ¢ BEIIECTBAMHU.

Hapsny ¢ aTuM, conepxarenbHas XapakKTepHUCTHKA Ieiel 1 3a/1a4 H3ydeHHsl IpeIMeTa B IporpaMme
M0 XMMHHU YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBHIMU IIPUOPUTETAMHU B CUCTEME CPEIHETO
obmiero obpazoBanusa. CerofHs B MPENOAaBaHUM XUMHH B OONbIICH CTENEHH OTAAETCS MPENNOYTEHUE
MPaKTUYECKOW KOMIIOHEHTE cojepKaHHus OOy4YeHHs, OPHEHTHPOBAaHHONW Ha MOJATOTOBKY BBIITYCKHUKA
o0meo0pa3oBaTebHON OpraHW3alvy, BIAACIONIETO HE HA0OpPOM 3HaHWH, a (QYHKIHOHAJIHHON
TPaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHUSIMHM aKTHBHOTO IOJYYEHHUS 3HAHUI W NPUMEHEHHS HX B
peanbHOM KU3HU AJIS peIieHHUS IPAKTUUECKUX 3a/a4.

B cBs13u ¢ 3THM Ipu H3y4EeHUH IpeaMeTa «XUMUS» JOMUHHUPYIOLIEee 3HaYCHUE IPHOOPETAIOT TaKUe
LeJIU U 33Ja4H, KaK:

aganTanys OOy4aroIMXCs K YCJIOBHSAM IUHAMHYHO DPAa3BHBAIOLIErocs Mupa, (OpMHPOBaHHE
MHTEJUICKTYaIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  C€amMOOOpa30BaHUIO,  COTPYAHHUYECTBY,
CaMOCTOSITETIbHOMY IIPUHATHIO TPAMOTHBIX PEILICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX C
BEIIECTBAMU M UX IPUMEHEHHEM;

dbopMupoBaHHE y OOYYAOIMUXCA KIFOYEBBIX HABHIKOB (KIFOYEBBIX KOMIETEHIHI), MMEIOIINX
YHHUBEPCAIbHOE 3HAUYEHHE ATl Pa3/IMUHBIX BUIOB JNESTEIBHOCTH: pEeIeHHUs NpoOsieM, OKCKA, aHATN3a U
00paboTku mHpOpPMANNK, HEOOXOIUMBIX IS MPUOOPETEHUS OMBITA JESATEIHHOCTH, KOTOpas 3aHHMMAaeT
Ba)XHOE MECTO B IMO3HAHUM XHMHH, a TAaKKe€ I OLEHKU C MO3UIHMHA 3KOJIOTHYECKOH O0e30macHOCTH
XapakTepa BIUSHUS BEILECTB M XUMUIECKUX ITPOLIECCOB HA OPraHM3M YeJIOBeKa U MPUPOIHYIO CPeay;

pasBUTHE TI03HABATEIbHBIX HMHTEPECOB, HHTEIICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yYaromuxcs: CHoCOOHOCTH CaMOCTOSATENILHO TPHOOPETaTh HOBBIE 3HAHUS 110 XMMUHU B COOTBETCTBHUH C
JKU3HEHHBIMU MOTPEOHOCTSMH, HCIIONB30BATh COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOIOTHHU AJISl TOUCKA
Y aHanu3a y4eOHON M Hay4YHO-IIOMYJISIpHON MH(OpMAIMK XUMHUYECKOTO COACPKaHHUS;

¢dbopMHUpOBaHME M Pa3BUTHE y OOYYAIOLIMXCS ACCOLMATUBHOIO U JIOTHYECKOTO MBIIUICHHS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, IPH
IJIAaHUPOBAHUHN U TPOBEACHUN XUMHNYCCKOI'0 SKCIICPUMEHTA,

BOCIIUTaHUE y oOydaromuxcs yOekIEHHOCTH B T'YMaHHMCTHUECKOW HANpPaBICHHOCTH XHMUH, €€
Ba)KHOM POJin B pCUHICHHUU FJ]O6aJ'IBHBIX HpO6HeM pairoOHaJIbHOI'0 MPUPOAOINOJJIb30BaHUA, IMOIOJIHCHUA
SHEPreTHUECKUX PECYpPCOB M COXpAHEHUsS IPHUPOAHOTO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH
OepeXHOT0 OTHOIICHHS K IPUPOJIE U CBOEMY 3JI0POBBIO, a TAKXKE MPHUOOPETEHHS OIbITa MCIIOJIb30BaHUS
IMMOJTY4YCHHBIX 3HAHUU IJId NIPpUHATHA T'PaMOTHBIX peIHeHI/Iﬁ B CUTyaluAX, CBA3AaHHBIX C XUMHWYCCKHUMU
SIBJICHUSIMU.

B y4yeOHOM 1utaHe cpegHero obiiero oopazoBaHus npeaMer « XuMus» 0a30BOTO YPOBHSI BXOJUT B
COCTaB IIPeIMETHOM 00acTn «ECcTecTBeHHO-HAYUHBIC TPEIMETHIY.

OO0miee yKcno 9acoB, OTBEJACHHBIX JUISl M3YYEHHsI XUMHHU, Ha 0a30BOM YPOBHE CpeJlHETo OOIIero
oOpa3zoBanwms, cocTanisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Hegento), B 11 ximacce — 34 yaca (1 gac
B HEJIENIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKAA XUMUSA

TeopeTnveckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenmeT opranndyeckoi XUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYEHUE B MOITYYEHUU HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUs opraHuueckux coeauHeHuil A. M. bytneposa, e€ ocHOBHbIE
nosoxeHusi. CTpyKTypHbIe OPMYITBI OPraHMYECKHUX BEIIECTB. | OMONIOTHsI, H30Mepusl. XMMHUYECKas CBSI3b
B OPraHUYECKUX COETUHEHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

[lpeacraBnenue o KiIacCHQHUKALIUK OpPraHUYECKUMX BellecTB. HoMeHkIaTypa OpraHH4ecKux
COoeMHeHNH (cucTeMaTHueckas) M TpHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX TpeICcTaBUTENEH KIacCcoB
OpraHMYECKUX BEIIECTB.

DKclepuMeHTaNbHBIE METOIbI H3YUEHHS BEIIECTB U UX TPEBPAIeHU: 03HAKOMIIEHHE C 00pa3laMu
OpraHMYECKUX BEIIEeCTB U MaTepualaMy Ha UX OCHOBE, MOJIEIMPOBAHNE MOJIEKYJI OPraHUYECKUX BEIIECTB,
HaOJI0eHNE U ONMHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHUM (TUTaBlIeHUE, OOYTIIMBAHNE U TOPEHHE).

Yraesonopoasl

AJKaHBL: COCTaB U CTPOEHHUE, FTOMOJIOTUYECKUN pAll. MeTaH U 3TaH — NpOCTEeUIIne MPEACTABUTENN
AJIKaHOB: GU3NUECKUE U XUMUIECKHUE CBOMCTBA (PeaKUy 3aMEILCHHS U TOPEHUS ), HaX0KACHUE B IPUPOJE,
MOJTy4EHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTMYECKHMH psAd. OTWIEH W NOpPONWIEH — MpocTeuiine
NPEACTAaBUTENN  ANKCHOB: (u3MYeckMe M XUMHUYECKHE CBOWCTBAa (peakuuM T'HIOPUPOBAHUS,
raJloreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aliH ), OJIy4YeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u MetwinOyraauen-1,3: cTpoeHre, BaXHEUIIHE XUMIYECKHUE CBOMCTBA
(peaxuus nonuMepusanun). [lomyyeHne CHHTETHYECKOTO KayuyKa U pE3UHBI.

AJIKMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHUECKHH psill. AUETHICH — MpOCTEHIIunit
NpPEACTAaBUTENb AaJKHHOB: COCTaB, CTpOEHHE, (U3NUYECKUEe M XUMHYECKHE CBOWCTBAa (pEeaKLuH
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALINHN, TOPEHHS), TOJIyYeHUE U IPUMEHEHHE.

Apensl. bensom: cocraB, crpoeHHe, (QU3MYECKHME W XHUMHUYECKHE CBOWCTBAa (peakUuH
raJloTeHUPOBaHMS U HUTPOBAHMUS), IOJyUeHUE U IPUMEHEHUe. 10nyo: cocmas, cmpoenue, usuieckue u
Xumudeckue CeolUcmea (peakyuu 2an02eHuposanusi U HUMPOBAHUs), NOAYVHeHUue U NpuUMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPHUHAUIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

[IpupoHbIe UICTOYHHUKH YTIIEBOA0POI0B. [IpupoiHbIi ra3 U oy THbIe HedTsiHbIe ra3bl. HedTh U eé
nporcxoxieHre. CriocoObl iepepaboTku HeTH: MeperoHKa, KPeKUHT (TEPMUYECKUH, KaTaTuTUIECKUi),
nuponu3. [IpoaykTel nmepepaboTku HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
YroJib ¥ IPOJIYKTHI €r0 IepepaboTKH.

DKCTepUMeHTaIbHBIE METO/IbI M3YUEHHS BEIIECTB U MX MPEBpaIlEeHUil: 03HaKOMIIEHHE ¢ 00paznaMu
IIaCTMAacC, Kay4dyyKOB M pe3uHbl, Kojutlekunu «HepTs» u  «Yromp», MOAETUPOBAHUE MOJEKYI
YTIIEBOJIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHNE MPAKTUYECKONW PabOTHI: MONYyYEHHE ITHUJIICHA U

M3y4Y€HHE €TO CBOMCTB.

PacuérHeble 3a1aun.

BrryricneHust Mo ypaBHEHUIO XHUMHYECKOW peakiuu (Macchl, 00b€Ma, KOIWYECTBA HCXOIHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH M0 M3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OIHOTO W3 HMCXOTHBIX
BEIIIECTB WM IPOIYKTOB PEAKIUN).

Kuciiopoacoaepskamue oprann4ecKue coeAuHeHns



[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHOI: CTPOEHHUE, (PU3NYECKHE U XHMHUYECKHUE
CBOWCTBa (peakUWU C AaKTUBHBIMH METalJlaM{, TalOT€HOBOIOPOJAMH, TOpEHHE), TNPHUMEHEHHE.
Bopoponnsie cBs3u Mexay MOJIEKYIaMu CITUPTOB. [leiicTBIEe MeTaHOa ¥ ATaHOJIa Ha OPraHU3M YelIOBEKa.

MHoroaToMHbIe CIUPTHL. DTUICHTIMKOIb M TIHUIEPHUH: CTPOCHHE, (HU3NUECKHUE U XHMHUYECKHUE
CBOWCTBa (B3aMMOJICHCTBUE CO ILNENOYHBIMH METAIJIAMH, KAYeCTBEHHAs peakUus Ha MHOTOATOMHEIC
cnupThl). JleficTBre Ha opranu3M 4enoBeka. [I[puMeHenne riviepruHa U STUICHIITAKOIIS.

@DeHoM: CTpoeHHE MOJIEKYNbl, (U3NYEeCKHe M XHUMHUYEeCKHe CBOHCTBAa. TOKCHYHOCTH (peHona.
[Tpumenenue denomna.

Anpneruabl U kemoHvl. DopManbAeru], aleTalbAeTH: CTpOCHUE, (QU3NYeCKHe W XUMHUYECKHE
CBOMCTBa (peaKUH OKHCIICHUSI U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIMH), TOTyYeHUE U IPUMECHEHHE.

OmHOOCHOBHBIE TIPeIeNIbHbIE KApOOHOBBIE KUCIOTHL. MypaBbHHAS M YKCYCHAst KUCIIOTHI: CTPOCHUE,
(dbH3uYecKre U XMMHYECKHEe CBOMCTBA (CBOMCTBa, OOIMME M Kilacca KUCIIOT, PEAKITHS dTEPUPUKAIINN),
NoJy4eHue 1 npuMeHeHne. CTeapuHoOBast U OJIENHOBAs KUCIIOTHI KaK IIPEICTaBUTEIIH BHICIINX KAPOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JCHCTBHE.

Crnoxusble 3(upbl Kak IpOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢gupos. JKupsl.
I'upponus xxupos. IIpuMeneHue xKupoB. buonoruueckas poib >KUPOB.

YrieBoapl: cocTaB, KiacCH(UKAlUsA YrIIeBOAOB (MOHO-, M- W TOJNUCAaxXapwjsl). [roko3a —
NPOCTEHIINIT MOHOCAaXapHuIl: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3MUECKHEe M XMMHYECKUE CBOMCTBA
(Bzaumonetictue ¢ ruapokcunom menu(ll), oxucmenme ammmayHBIM pacTBOpoM okcuma cepebdpa(l),
BOCCTaHOBJIEHHE, OpO’KEHHE IJIIOKO3bl), HAXOXKIEHHE B NPHPOJE, NMPUMEHEHHE, OMOIOTHYECKas! POJb.
®oTtocuHTe3. PPyKTO3a KAK U30MEP IIIIOKO3BIL.

Kpaxman u nemmosno3a Kak OpUpOAHbIe moiauMmepbl. CTpoeHHe KpaxMana W ILeJUIIOJIO3bL.
dusnyeckre 1 XUMHIECKHUE CBOICTBA KpaxMaia (TUAPOIN3, KAUECTBEHHAS PEaKIMs C HOIOM).

OKCcIIepuMEHTAIbHBIE METObI U3YUEHHSI BEILIECTB U UX IPEBPAILEHUI: TpOBeACHHUE, HAOII0IeHUE 1
ONMCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CHHPTOB, KadeCTBEHHbIE PEAKIMU OJHOATOMHBIX
cnupToB (OKucieHue aTanoda okcuaoM meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOAEHCTBHE TIIMLIEPUHA
¢ runpokcunom menu(Il)), ampnernmoB (OKuCIEHHWE aMMHAYHBIM pacTBOpoM okcuma cepedpa(l) u
rugpokcunom menu(ll), B3aumozpelcTBHE Kpaxmana C HOAOM), NPOBEIEHHE NPAKTUYECKOH pPadOThI:
CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTHI.

Pacuérnble 3agaun.

Bbruucnenus mo ypaBHEHHIO XMMHYECKOW peakimuu (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO
BEeIIECTBA HWJIM MNPOJAYKTa pCaKIWM IO H3BECTHBIM MACCE, OGT)éMy, KOJIMYECTBY OJHOT'O M3 HMCXOIHBIX
BEIIIECTB WJIH MPOAYKTOB PEAKIINH).

A3oTcoiepKale OpraHuuecKie CoeAMHEHHS.

AMHHOKHCIOTBI KakK aM(i)OTepHBIe OpPraHUYCCKUC COCANHCHMUA. duspyecke W XUMHUYECKHE
CBOICTBAa aMUHOKHUCJIOT (Ha mpuMepe TIuIHa). bromornyeckoe 3HadeHNEe aMIHHOKHCIIOT. [lenmTrs.

benxu xak IIPUPOAHBIE BBICOKOMOJICKYJIAPHBIC COCANHCHUSA. HepBI/IT-IHaH, BTOpHUYHAad U TPETUYHAA
CTpyKTypa 0enkoB. XMMHUYECKHE CBOMCTBA OEIKOB: THAPOJIH3, JICHATYpAIlHs, KaueCTBEHHbIE PEaKIHU Ha
Oenkm.

9KCHepI/IMeHTaHBHI)Ie METOAbI M3YUYCHHS BCIICCTB U UX HpeBpameHHﬁ: Ha6HI—OJleHI/Ie 1 OIIMCAaHHE
JAEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpalusd 6CHKOB IIpy Harp€BaHu, IBETHLIC PEAKIIUU OEJIKOB.

BbicokomoJieKyIsipHbIE COeTUHEHHUS

OCHOBHBIE TOHATHS XUMUH BEICOKOMOJIEKYJISIPHBIX COEAMHEHNI: MOHOMED, TIOJIMMED, CTPYKTYPHOE
3BCHO, CTElNeHb TOJMMEpU3alliH, CpenHss MoJieKyisipHas wmacca. OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/Iﬁ — IMoJIMMEpU3alua U MMOJIMKOHACHCAH.

DKCIepUMEHTAILHBIE METOAB! M3YUICHHS BEIIECTB M UX MPEBPAIICHUI: 03HAKOMIICHHE C 00pa3amMu
IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanus MeEXNpeAMETHBIX CBsI3€d NpU HU3y4eHUH opraHudecko xumuu B 10 kimacce
OCYIIECTBISCTCS Yepe3 MCIOJIb30BAaHHE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATHM, TaK W TMOHSTHUH,
SIBIISFOLIIUXCS CUCTEMHBIMHU JJISL OT/ICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me eCTEeCTBCHHO-HAYYHBIC TIOHSATHUS: SBJICHUE, HAY4YHBIH (DakT, TUIOTE3a, 3aKOH, TEOpus,
aHaNM3, CHUHTE3, Kilaccu(UKalus, TMEPUOJAUYHOCTh, HAONIOJCHUE, W3MEPEHUE, OSKCIICPHUMEHT,
MOJICTIUPOBAHHE.

®dusuka: Martepus, DHEpPrus, Macca, aroM, JJIEKTPOH, MOJICKYJa, 3HCPreTHYCCKHN YPOBCHB,
BEIIECTBO, TEJIO, 00BhEM, arperaTHOE COCTOSHHE BEINECTBA, (M3UYCCKUEC BEIMYUHBI M CIUHUIBI HX
WU3MEPCHUSI.

Buonorus: knerka, opranusm, bnocdepa, 0OMEH BEIIECTB B OpraHu3Me, POTOCHHTE3, OMOJIOTHIECKU
aKTUBHBIC BellecTBa (OCIKH, YTIICBOIbI, KHUPHI, (DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHBIE TTOPOBI, TIOJIE3HBIE HCKOMIaeMbIe, TOTUINBO, PECYPCHI.

TexHOMOTHSA: THINEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHU, MOIOIIHWE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHUE MTPeTapaThl, MaTepHUAITbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTn4yeckue 0CHOBbI XUMHUH

XUMUYeCKUi 37eMeHT. AToM. SImpo aToma, W30TOIBL. DIEKTPOHHAS 000JI0YKa. DHEPTreTHIECKHe
YPOBHH, MIOYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- deMeHThl. OCOOCHHOCTH PACTIPEACIICHHUS DJIEKTPOHOB
10 OpOUTAIsIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOA0B. DICKTPOHHASI KOHPUTYpaLus aTOMOB.

Ilepuonnueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHToB [I. . Menneneena.
CBs13b epuoanYecKoro 3akona u Ilepuoauyeckoil cucreMsl xuMuyeckux 3neMenToB . 1I. Menneneena ¢
COBPEMEHHON TEOPUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHX 3JIEMEHTOB
1 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB 10 TPYHIIaM U NepuojaM. 3HaUeHUE TEPHOANIECKOTO
3aKOHA B Pa3BUTHH HayKH.

Crpoenue BelecTBa. XUMHYECKas CBS3b. BUIpl XUMHYECKON CBA3M (KOBAJICHTHAsI HEMOJSIPHAS U
NOJISIpHAs, WOHHAs, MeTaInuecKkass). MexaHn3Mbl 00pa3oBaHMS KOBAJEHTHOW XWMHUYECKOH CBSI3H
(oOMeHHBI W OHOPHO-aKUENTOPHBIH). Bomopoanas cBs3b. BameHTHOCTB. DneKTpOOTpPULATEIBHOCTS.
Crenens okuciaeHus. IOHBI: KaTHOHBI U AHHOHBI.

BemecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MTOCTOSTHCTBA COCTAaBA BEILLECTBA.
Tunsl KPUCTANINIECKUX PEIETOK. 3aBUCUMOCTb CBOWCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PEIIETKY.

IlonsaTre o nucnepcHbIX cucTeMax. MICTHHHBIE M KOJIIIONHBIE pacTBOPBI. MaccoBast 10JIs BEIECTBa
B pacTBOpE.

Krnaccudukanuss HeopraHudeckux coenuHeHuil. HomeHkIaTypa HEOpPraHHYECKHX BeIIeCTB.
I'eneTnyeckas cBsI3b HEOPTaHMUECKUX BEIECTB, IPHUHAICKAIINX K PA3THIHBIM KIIACCaM.

Xumudeckas peakius. Kiraccupukanus XuMIIeCKUX peakliii B HEOPraHMIeCKOH 1 OpraHnIecKon
XUMHH. 3aKOH COXPaHEHUS MAaCCHI BEIIECTB, 3aKOH COXPAaHEHUS U MIPEBPAIICHHSI SHEPTUH MTPH XUMUIECKIX
peakumsx.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IMYHbIX (pakTopoB. OOpaTuMBbIe peakiiu. XUMUIECKOe
paBHOBecue. DakTOphbl, BIHUAIOIINE Ha COCTOSIHAE XUMUUecKoro paBHoBecus. [Tpunnun Jle Hlarense.

OnexTponutndeckas auccoruanys. CriabHble U ciaadbie amekTpoauTsl. Cpena BOIHBIX PacTBOPOB
BEILECTB: KUCJIAsl, HEUTPAJIbHAS, ICJIOYHAS.

OKHCANTETHFHO-BOCCTAHOBUTEBHBIE PEAKITUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyU€HMs BEIECTB M UX INPEeBpallleHHH: IeMOHCTpauus TaOJIuil
«Ilepuoanueckast cucrema xumudeckux d3nemeHToB JI. WM. MengeneeBa»y, wH3ydeHUE Mojeel
KPUCTAUIMYECKUX PEIIETOK, HAOJIIOIEHUE U ONUCAHUE JAEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIIBITOB
(paznokeHue IepoKcHIa BOAOpPOJA B IPUCYTCTBUM KaTaau3aTopa, OIpEleNeHHE CpeAbl pacTBOPOB
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BEIICCTB C IMOMOIIbIO YHUBEPCAIBHOTO WMHAMKATOpPA, pEakUuu HOHHOTO OOMEHa), NpOBEICHUE
MPaKTUIECKOH padoThl «BiHsHue pa3nnvHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIM.

PacuérHsble 3anaun.

Pacuétsl o ypaBHEHUSM XUMUYECKUX PEAKIIUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, pacuéThl
C UCIIOJIH30BAHUEM MOHATHUS «MaccoBas J0JIs BEILIECTBa.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenune nemeramoB B [lepuoguueckoi cucremMe xuMuueckux sneMenToB . H.
MenneneeBa 1 OCOOCHHOCTH CTpOCHHUSI aToMOB. Dusnyeckue CBOWCTBA HEMETANIOB. AJUIOTPOMUS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cepsl, pocdopa u yriepoaa).

XHUMUYECKHE CBOMCTBA BAKHEHUIINX HEMETAIUIOB (TAJIOI€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHS) U UX COCTUHEHUH (OKCHAOB, KHCIOPOACOAEPIKAIINX KHCIOT, BOJOPOJHBIX COSINHEHUN ).

TIpumeHeHne BaXXKHENIITNX HEMETAJIJIOB U UX COCTMHEHUH.

Meramnsl. I[lonoxenne metamoB B Ilepuoanueckoil cucreMe XUMHUYECKHX anemeHTtoB [ W.
MengeneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J04YeK aToMOB MeTaiuioB. OOmme Gpu3ndeckue
cBolicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM psill HANPSPKEHUNH METaJIOB.

XWMUYEeCKHe CBOWCTBA BXHEHIINX METAUIOB (HATPHUM, KalWid, KambI[Mi, MarHUHA, alOMHUHUM,
IIUHK, XPOM, JK€JI€30, MEJIb) i UX COeIUHEHUM.

O06mue ciocoOsI TomydeHus MeTauioB. [IpiMeneHre MeTamioB B OBITY U TEXHUKE.

OKCTepUMeHTaIbHbIE METOIBl HW3YUYCHHS BEIIECTB W WX NPEBpaIleHU: W3ydeHHE KOJUIEKIIUU
«MeTamnel U CIUIaBbD», 00pa3lOB HEMETAIOB, PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1ad, HaONIoJeHUE U
OTHCaHWe JEMOHCTPAIMOHHBIX W J1a0OpaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMu KHCJIOT U IEJI0Ye, Ka4YeCTBEHHBIE PeaKIMi Ha KATHOHBI METAJLIOB).

PacuértHele 3agaun.

Pacuérel Macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA, MAacCe U
00BEMY OZTHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI MacChl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CTH OJTHO M3 BEIIECTB NMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B 00ecriedeHrH 3KOJI0THUECKOM, SJHEPTeTHUECKOM U TUIIEBOI O€30MIaCHOCTH, Pa3BUTHH
MeaunuHbL. [loHSITHE 0 HAYYHBIX METOIaX MO3HAHMSI BEIIECTB U XUMHYECKUX PEAKIIH.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIAX POMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIINX
BEIIIECTB.

YenoBek B MUpE BELIECTB M MaTEpPUANIOB: BaXKHEHIIME CTPOUTENBHBIE MaTEpUaIbL,
KOHCTPYKI[MOHHBIE =~ MaTepHuajbl, KpacKd, CTEKJO, KepaMuKa, MaTepuanbl [Jid 3JIeKTPOHUKH,
HaHOMaTepHraJibl, OPraHn4€CKUeC 1 MUHCPAJIbLHBIC yz[o6peH1/I;1.

XuMusd U 3J0pPOBLBE UYCJIOBCKA: IIpaBuJia HCIOJB30BaHUA JICKAPCTBCHHLIX IIPEIIapaToB, IIpaBUJIa
0€301MacHOro UCIOJIb30BaHMSI ITPEapaToOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MeKIpeIMETHBIE CBSI3H.

Peanmzarus MexIipe/IMeTHBIX CBsI3el Mpu M3y4eHUn o0IIel 1 Heopranudeckoi xumuu B 11 ximacce
OCYIIECTBIISIETCSl Yepe3 HCIOIh30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TOHITHH,
SABIAIOMIUXCA CUCTEMHBIMU JJIs1 OTACIIBHBIX IMPEAMETOB €CTCCTBEHHO-HAYYHOI'O HUKJIA.

OO011Me eCTeCTBEHHO-HAYYHbIC TOHATHS: HAyYHbIN (haKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAJIU3, CHHTE3,
KHaCCI/I(bI/IKaHI/Iﬂ, MEPUOIUIHOCTD, Ha6JHO)IeHI/Ie, OKCIICPUMCEHT, MOJACIINPOBAHNUEC, U3MCPCHUE, ABJICHUC.

®usuka: MaTrepus, O3HEPTus, Macca, aToM, DOJIEKTPOH, IPOTOH, HEHTPOH, HWOH, H30TOIl,
PaMoaKTUBHOCTH, MOJIEKYJIa, PHEPT€TUIECKUI YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSTHHE
BCIICCTBA, (1)PI31/IT-ICCKI/IC BCJIMYUHBI U €AVMHUIILI UX U3MEPEHUA, CKOPOCTh.

buonorus: knerka, opraHusM, 3KOcHUCTeMa, Omocdepa, MaKpo- U MHUKPOIIEMEHTH, BUTAMUHBI,
0OMCH BEIIECTB B OPTaHHU3ME.

Ieorpadus: MuHEpasbl, TOPHBIC IOPOJIBI, MOJE3HBIC UCKOMAEMBIE, TOIUIUBO, PECYPCHI.

TexHomorus: XWMHYeCcKass TMPOMBIIIIEHHOCTb, METAJUIYpPrys, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHajoB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJCTBO, MHUILIEBAsi MPOMBIIUICHHOCTD, (apMaleBTHIeCcKas
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MPOMBIIIVICHHOCTb, MNPOU3BOJACTBO KOCMCTHYCCKHUX IMPLCIApaTOB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHUH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TTPOI'PAMMBI I10 XMMUN HA BA30BOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHA K pPE3yIbTaTaM OCBOEHHS OOYYArOMIMMHUCS MPOrpaMM
cpemHero oOmero oOpa3oBaHUS (JIMYHOCTHBIM, METANpEeAMETHBIM W TpeAMETHBIM). Haydno-
METOJUYECKON OCHOBOHM ISl pa3pabOTKH IIAHUPYEMBIX pPE3yIBTaTOB OCBOCHHS IPOTPAMM CPEIHEro
o011ero 00pa3oBaHs ABISETCS CHCTEMHO-AEITEIbHOCTHBIN MTOAXOI.

B coOoTBeTCTBHH C CHCTEMHO-IEATEIHHOCTHBIM ITOAXO0I0OM B CTPYKTYpPE JIMYHOCTHBIX Pe3yIbTaTOB
OCBOGHUSI TIpeAMeTa «XHUMHS» Ha YPOBHE CpeIHEero oOmero o0pa3oBaHUS BBIACIEHBI CIETYIONINE
COCTaBJISIOIIHE:

OCO3HaHWE OOYYAOIIUMHUCSH POCCHHCKON Tpa)KIMaHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEIIEHOCTH U CAMOOTIPEICTICHHUIO;

HaJTMYHe MOTHBAIINH K O0YIEHUIO;

IeJICHAIIPAaBIIEHHOE Pa3BUTHE BHYTPEHHNX YOCKICHHUN INYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UICTOPUYECKUX TPATUIIA 0a30BOH HAYKHA XFMHUU;

TOTOBHOCTH M CITOCOOHOCTH 00YJaOIINXCS PYKOBOJICTBOBATHCSA B CBOCH JEATEIHLHOCTH IIEHHOCTHO-
CMBICTIOBBIMH YCTaHOBKAMH, IIPUCYIIMH LIETOCTHON CHCTEME XUMHUIECKOTO 00pa30BaHus;

HaJIM4YNe TMPaBOCO3ZHAHUS SKOJOTHYECKOW KYJIBTYphl W CHOCOOHOCTH CTAaBHUTH IENA U CTPOUTH
JKU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS TpeAMeTa «XUMHs» JIOCTUTAIOTCS B €IMHCTBE Y4eOHOW U
BOCIIUTATEJILHOMN ACATCIIBHOCTH B COOTBETCTBUM C 'YMAaHUCTUYCCKUMH, COLIMOKYJIBTYPHBIMU, AYXOBHO-
HPAaBCTBCHHBIMU LCHHOCTAMU U HJACATIaMU pOCCHfICKOFO Tpa’)kaaHCKOT O O6IlIeCTBa, MNPpUHATBIMHU B
oOmiecTBe HOPMaMH U TpaBWJIAaMH TIOBEACHUS, CIOCOOCTBYIOIIUMH TIPOIIECCaM CaMOIIO3HAHWS,
CaMOpPa3BUTHUA 1 HPAaBCTBECHHOI'O CTAHOBJICHUA JIMYHOCTHU o6yqa}oumxcs1.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMera «XHUMHs» OTPaKaloT cHOPMHUPOBAHHOCTH OIMBITA
MIO03HABATENFHON M MPAKTUYECKOW JESITENBHOCTH OOYHYaIOMIMXCS M0 Pealn3allii MPUHSATHIX B 00IIEeCTBe
HeHHOCTeﬁ, B TOM YHCJIC B YaCTH:

1) rpaskaaHCKOro BOCTIMTAHUS!

0CO3HaHMUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M 0053aHHOCTEH, yBaXXCHHUS K 3aKOHY H
MPaBOTOPSIKY;

MMPEACTABJICHUA O COIMAIILHBIX HOPMaX U MpaBujiaX MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATENLHOCTH PH CO3/IaHIH YIeOHBIX IIPOEKTOB, PEIICHIH
y‘Ie6HLIX " NTO3HABATCIIbHBIX 3a/la4, BBITIOJITHCHUU XUMHUYCCKUX SKCIICPUMECHTOB,

CIIOCOOHOCTH TOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTHI IPYTHX MpU
AHAJIN3C pa3JINYHbIX BUJ0B y‘IeGHOﬁ JCATCIIBHOCTH,

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

IEHHOCTHOT'O OTHOIICHHA K UCTOPUICCKOMY U HAYYHOMY HACJICAUIO OTEYECTBEHHON XUMUH,

YBaXCHHUA K IPOLECCY TBOPYECTBA B obmactu TEOpHUU M MPAKTHYCCKOro MNMpHMEHCHUA XUMHHU,
OCO3HAHMS TOTO, YTO JOCTMXKEHHUS] HAyKH €CTh PE3yJIbTaT [UINTENbHBIX HaOMIOJEHUH, KPOMOTIUBBIX
9KCTIIEPUMEHTAJILHBIX TIOUCKOB, IIOCTOSIHHOTO TPYy/ia YUYEHBIX U MPAKTHKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U IOCJEIYyIOLUIEeM aHaiu3e MH(popManuu o
NEePEAOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeUeCTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIGHUBATh CUTYalliW, CBSI3aHHBIE C XHMWUYECKUMH SIBICHHSAMH, W IMPHHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTHPYACH Ha MOPaJbHO-HPaBCTBEHHBIE HOPMBI M [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MIOBEACHUE H MOCTYIIKMA CBOUX TOBAPHILEH C MO3ULINN HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHHUE MOCTIEICTBUIA 3TUX MOCTYIKOB;
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4) ¢popMupoBaHNs KyJbTYPbI 310POBBS:

MOHUMAaHUs IEHHOCTEH 3I0pOBOro M 6e301acHOro 00pasa KU3HHU, HE0OXO0TUMOCTH OTBETCTBEHHOT'O
OTHOIICHHUS K COOCTBEHHOMY (PH3MYECKOMY M IICUXUYECKOMY 310POBbIO;

COOIIOICHNs TIPaBIJI 0€30MIaCHOTO OOpalleHns C BEIIECTBAMU B OBITY, IOBCEJHEBHOM XKU3HU H B
TPYAOBOH 1€ATENBHOCTH;

MOHUMAaHUsl [ICHHOCTH TPaBWJ MHIMBHIYaTbHOTO U KOJUJIEKTHBHOTO 0€30MacHOro MOBEACHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HHU JIIO/IEH;

OCO3HAHUS MMOCIIEACTBUHA U HEMPHUSATHS BPEAHBIX MPHUBbIUEK (YIOTPEOICHHUS aJKOT OIS, HAPKOTHUKOB,
KypeHHs);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIECTBEHHO
MIOJIE3HOM, TBOPUECKON U APYTUX BUAAX AEATEIbHOCTU;

YCTAHOBKM Ha aKTHMBHOE y4acTHE B PEIICHUY MPAKTUYECKUX 3aay COLMAIIbHON HalIPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPAKTHUECKOMY H3YyYCHHIO Mpodeccuil pa3lnudHOro pojia, B TOM 4YHCJIE Ha OCHOBE
MIPUMEHEHUS IPEAMETHBIX 3HAaHUH [T0 XUMUY;

YBa)KEHUS K TPYAY, JIOIIM TpyJa U pe3yabTaTaM TPYAOBOU JEATENBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIMBUAYaJBHOH TpaeKkTopuu oOpazoBaHus, Oymyiel
npodeccu M peanu3anud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIEeCTBa;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTMUYECKH 11eJIECO00Pa3HOro OTHOLICHHUS K IPUPOJE, KaK HCTOUHUKY CYILIECTBOBAHHUS KU3HH HA
3emie;

NOHUMAaHUSl TJI00aJBHOTO XapakTepa SKOJIOTHYECKHMX NpoOieM, BIUSHHUA 3KOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE TIPUPOAHON U COLMAIBHON CPEBI;

OCO3HaHHS HEOOXOAWMOCTH HCIIOJIB30BaHUSA JOCTHKEHUH XHMMHUHU Ul PpEIIeHHs BOIPOCOB
paIOHAIBHOTO IPUPOAONIOIB30BaHMS;

AKTHBHOTO HENPUATHS ACHUCTBUI, NMPUHOCAIIMX Bpel OKpYXarolled MPHUPOJHOHW cpene, yMEHHUs
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH H
MPeOTBPAIaTh UX;

HaJIMYHs Pa3BUTOTO 3KOJOTMUYECKOTO MBIIIJICHHS, SKOJIOTUIECKON KyJIbTYpHI, OTbITA JeSTEIbHOCTH
SKOJIOTMYECKOM  HANpaBI€HHOCTH, YMEHHS  pPYKOBOACTBOBAaThCS HWMH B II03HABaTENIbHOM,
KOMMYHHKAaTUBHOH U COIIMANBHOM MPaKTHKE, CIIOCOOHOCTH ¥ YMEHUSI aKTHBHO MTPOTUBOCTOSITH HIEOIOTUU
xeMopoouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hopMHPOBaHHOCTH MHPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH
1 00IIECTBEHHOM MPAKTHKWY;

MOHUMaHUs creln(PUKN XUMUH KaK HayKH, OCO3HAHMS €€ poyid B JOPMUPOBAHUN PALIMOHAIHLHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IEIOCTHOTO MPEACTaBIeHHUS 00 OKPY)KaroIleM MHpE KaKk O €IMHCTBE
MPHUPOJIBI M YeJIOBEKa, B MO3HAHWW IPHPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TPOOJIeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH JJII COBPEMCHHOW IMBWIM3AIMH: B €&
TYMaHHUCTHYECKOI HANpaBIE€HHOCTH W BaXHOW POJIM B CO3JIaHUHM HOBOW 0a3bl MaTepHallbHOM KYJIbTYpPHI,
peleHny TI00aNbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, HEPreTHUECKO,
MUIIEBON M HKOJIOTHYECKON 0e301MacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00ECIIEYCHNH YCIOBUM YCIEIIHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KKIOTO UJieHa 00I1IecTBa;

€CTECTBEHHO-HAyYHOU IPAMOTHOCTH: IIOHUMaHUs CYIIIHOCTH METONOB MTO3HAHMSA, HCIIOIB3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BATh IMOJy4aeMble 3HAHMS JUIS aHAIM3a U OOBSICHCHUS
SBJICHUH OKpPY)KAIOLIEro MHpa U INPOUCXOIAIIMX B HEM WM3MEHEHWH, YMEHHs JelaTh OOOCHOBaHHBIE
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3aKIJIIOYEHUS] Ha OCHOBE HAYYHBIX ()aKTOB M HMMEIOMINXCSA JAHHBIX C LENBI0 MONTYYEHHs JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIFHO HCIIONB30BaTh XUMHUYECKHE 3HAHUS Uil pelleHus mpoOiieM B
peabHbIX )KU3HEHHBIX CHTYAIMSIX;

MHTepeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHHUIO H caMO0OOpa30BaHMIO, K aKTUBHOMY
MOJYYEeHHUIO HOBBIX 3HAHHMI IO XUMHH B COOTBETCTBUH C )KMU3HEHHBIMH MOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTSIM TPYya B pa3IMYHbIX cepax npodeccHoHaTbHOH AesITeTbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHBIe Pe3yabTaThl OCBOCHUS YYEOHOTO mpeaMeTa «XHMHs» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHusI BKIIIOYAIOT:

3HAYUMBIC JJIA (I)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06y11a}01111/1x051 MCKAUCHUIITIMHAPHBIC
(MexXnpeaMeTHBIE) OOLICHAYYHbIC TOHSATHS, OTPaKAIOMIME IEIOCTHOCTh HAYYHOH KapTUHBI MHUpa H
CHCHI/I(bI/IKy MCTOJO0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTCpI/IH, BCIIECTBO, SHECPIuUs,
SIBICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UccieIoBaHue, HaOIoIeHHE, U3MEPCHUE, SKCIICPUMEHT U IPYTHUE);

YHHUBEpCalbHble Y4eOHbIE MAeHCTBHA (MTO3HABaTEeNbHBIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBarome (GopMupoBaHWE (QYHKIMOHAILHOW TI'PAaMOTHOCTH M COIUAIBHONH KOMIICTCHIIUU

00yJaronuxcs;

CIIOCOOHOCTh 00y4aroIMXCst UCIIOIb30BaTh OCBOCHHBIE MEKIUCIIUTUTHHAPHEIE,
MHUPOBO33PEHUYECKIE 3HAHHUSI M YHHUBEpCAIbHbIC ydeOHBbIC ACWCTBHS B MO3HABATEIHLHOW M COIMAILHOM
HpaKTHKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBIAJCHWE  YHUBEPCAIBHBIMH  YY€OHBIMU
MO3HABATENFHBIMUA, KOMMYHUKATHBHBIMU U PETYIATUBHBIMH JIEHCTBHSIMHU.

OBiajeHHne YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TEHCTBUSAMMH:

1) 6a3oBble JJOorMYecKHe IelicTBUS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH U aKTYaIIM3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEICTIATh LENH JCATEIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX JOCTH)KEHHUS, COOTHOCHTH
PE3yIBTaTHI ICATEINHHOCTH C TIOCTABICHHBIMH EJSIMU;

WCIIONIb30BaTh P OCBOCHUHW 3HAHWH MPHUEMBI JIOTHYECKOTO MBIIUIEHUS! — BBIICISITh XapaKTepHbIC
MIPU3HAKHU TOHITHHA M yCTaHABJIMBATh UX B3aWMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIUE TOHSTHS IS
00BSCHEHHS OTNIEIBHBIX (DAKTOB U SBICHUI,

BEIOMpaTh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(UKAIIMHN BEIIECTB M XUMHUECKUX PEAKITHIA;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBA3U MEXK/Y U3yUYaEeMbIMU SIBJICHUSMU;

CTPOUTHh JIOTHUECKUE PACCYXJeHUS (MHIyKTUBHBIC, ICIyKTHUBHBIC, IO AHAJIIOTHH), BBISIBIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYyJTUPOBATh BBIBOJBI U
3aKJTFOYEHUS;

MPUMEHSTH B MPOIIECCE TIO3HAHUS, UCIIOIB3YeMble B XUMHUH CHUMBOJIMYECKUE (3HAKOBBIE) MOJICIH,
MPeoOpa3oBLIBATE MOJICNEHBIC TPEACTABICHUS — XMMUYECKHH 3HaK (CHMMBOJI) 3JEMEHTa, XUMHYECKas
¢dbopMyna, ypaBHEHHE XUMHUYECKOIN pEeaKIuu — MPU PEIICHUH YYeOHBIX TTO3HABATEIBHBIX U MPAKTUIESCKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJICILHBIC NPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
N3y4acMbIX BEHICCTB U XUMHNYCCKUX peaKHHﬁ.

2) 6a3oBble HccIeI0BaATeIbLCKHE AeiicTBUS:

BJIaACTb OCHOBAMH METOJ0B HAYYHOT'O IMO3HAHUA BEIIECTB U XUMHUYCCKUX peaKHHfI;

(dhopMyIUpOBaTh LEJIU M 3aa4d UCCIICIOBAHMSI, HCIIOIb30BATh MOCTABJICHHBIE U CAMOCTOSATEIILHO
chopMymHUpOBaHHBIE BONPOCH B KAadeCTBE WHCTPYMEHTA ITO3HAHWSA M OCHOBBI IS (DOPMHPOBAHHS
THUTIOTE3BI 110 TIPOBEPKE MPABUIHHOCTH BBHICKA3BIBAEMBIX CYXKICHHH;

BIIQZICTh HAaBBIKAMH  CaMOCTOSTEILHOTO  IUIAHUPOBAHWS W TPOBEICHUS  YICHUICCKUX
JKCTIICPUMEHTOB, COBEPIICHCTBOBAThL YMEHHSI HAOIMIOZATh 3a XOJOM IPOIecca, CaMOCTOSTEIHLHO
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MPOTHO3UPOBATh €r0 Pe3yibTaT, POPMYITUPOBAaTH OOOOIIEHNS M BBHIBOJBI OTHOCHTENBHO JOCTOBEPHOCTH
Pe3yIbTAaTOB MCCIIEIOBaHU, COCTABIIATE 0OOCHOBAHHBINA OTYET O MPOJETAHHON PaboTe;

npruoOpeTaTh OMBIT YUYEHHYECKOH MCCIIEAOBATEIbCKOM M MPOEKTHOW AEATENLHOCTH, MPOSBISTH
CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY MOWCKY METOJOB PEIICHUS MPaKTHYEeCKUX 3ajad,
NPUMEHEHUIO Pa3IUYHbIX METOI0B MTO3HAHUS.

3) padora c uHpopmManmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX HCTOYHMKAaX HH(opMmanuu (Hay4yHO-TIOMYNSApHAs JHUTEpaTypa
XHUMHYECKOTO COJEpKaHus, CIpaBovHble ocoOusi, pecypcsl MHTEpHEeTa), aHAIM3UPOBaTh HH(POPMAIIUIO
pPasNIMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OICHHWBAaTh €€ JOCTOBEPHOCTH U
HEMPOTUBOPEYNBOCTD;

(dbopMynupoBaTh 3aPOCHl U MPUMEHSATH Pa3IMYHbIe METOBI NMPHU MOUCKE U 0TOOpe MHPOPMALIUH,
HE0OXOIMMOM IS BRITIOJTHEHMS YIeOHBIX 33/1a4 OIPEICIIEHHOTO THIIA;

npuoOpeTaTh ONBIT  HMCHOJNB30BaHUS  MH()OPMAIIOHHO-KOMMYHHKATHBHBIX ~ TEXHOJIOTHH U
Pa3IMYHBIX IONCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BRIOMPATh ONTUMAIbHYIO (popMy mpeacTaBieHust nHGOpMAIH (CXeMbI, TpapuKH,
JMarpamMMBbl, TaOJIUIBI, PUCYHKH U APYTHE);

UCIIOJNIb30BaTh HAYYHBIH S3BIK B Ka4ecTBE CPEACTBA IPH PadOTe ¢ XMMHUYECKOH MH(opMammei:
MPUMEHATh MEXIpeaMeTHble ((PU3NYecKrne W MaTeMaTH4YecKhue) 3HAKW W CHUMBOJBL, (OPMYIIHL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh M MPE0OPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATIISTHOCTH.

OBgjajenne yHUBePCAIbLHBIMH KOMMYHHUKATHBHBIMH AeiiCTBUSIMHU:

3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ [IUajora W/WiIH TUCKYCCHH,
BBICKa3bIBaTh HeH, (HOpMyIHpPOBAaTH CBOM IPEAJIOKEHHS OTHOCHTEIHFHO BBITIONHEHUS TPEUIOKESHHON
3a71a4u;

BBICTYIIaTh C NpPE3CHTalMeld pe3yJbTaTOB I03HABATEIBHOW JAEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBHITOJHEHHHM XHMHYECKOTO HKCIIEPUMEHTA,
NPaKTHYECKON PadOTHI 110 MCCIIEIOBAHHIO CBOWCTB M3y4aeMBbIX BELIECTB, PeAN3aluy Y4eOHOTO MPOeKTa
1 (opMyIMpOBaTh BBIBOAKI IO Pe3ybTaTaM IMPOBEAEHHBIX HCCIICTOBAHUN YTEM COTIACOBAHMS TTO3UIINI
B X0JIe 00CY>K1eH!s 1 0OMeHa MHEHUSIMU.

OgJiajieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMM AeiiCTBUAMU:

CaMOCTOATEIBHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATENIBHYIO AESTEIbHOCTD, ONPEAess
e€ 1leNu ¥ 331a4K, KOHTPOJIMPOBATH U TI0 Mepe He0OX0AUMOCTH KOPPEKTUPOBATH MTpe IaraeMblii aITOPUTM
JIEHCTBUI MIPH BBIITOJTHEHWU YUEOHBIX M HCCIIE0BATEIbCKHUX 3ajlad, BRIOMpaTh HanOonee 3ppekTHBHBIN
CIOCO0 MX PelIeHHUs C YYETOM MOJTyYeHHs] HOBBIX 3HAHUH O BENIECTBaX U XMMUYECKUX PEaKIIUsIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JeATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

HPEJMETHBIE PE3YJIBTATDI
10 KJIACC

IIpenMeTHbIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKas XUMHSD» OTPaXaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUH O XUMHYECKOH COCTaBIAIOLICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPa, POJIM XHUMHU B MTO3HAHWH SBJICHHUN TPUPOBI, B (DOPMUPOBAHWUYU MBIILICHUS U KYJIbTYpPhI
JTUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOW IS PEUICHHS MPaKTUYEeCKUX 3ajad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPELIE;

BJIQICHWE CHCTEMOW XWMHYECKHX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIONATAIOIINE TMOHSATHUS
(XMMUYeCKHl ~ JJeMEHT, aToM, DJJIEeKTpOHHas o00oJlouKa aroma, MOJIeKyJia, BaJIEHTHOCTH,
ANIEKTPOOTPHIIATEIBHOCTh, XUMHUECKAsl CBSI3b, CTPYKTypHas Qopmyna (pa3BépHyTas M COKpaniéHHast),
MOJIb, MOJISIDHAsE Macca, MOJISIPHBIN OOBEM, YTIEPOAHBIN CKeneT, (yHKIMOHANbHAS TPYyMIa, pajuKal,
M30MEpHs, U30MEPhl, TOMOJIOTUYECKHUIA PsA, TOMOJIOTH, YTJIEBOAOPOABI, KHUCIOPOA W a30TCOIEpIKAIIne
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COEJIMHEHNSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U
3aKOHBI (TEOpHs CTPOCHUS OpraHUYecKuX BemecTB A. M. ByTiepoBa, 3ak0H COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEpPHOCTH, CHUMBOJMYECKUN S3BIK XUMHM; MHPOBO33PEHYECKHE 3HAaHMA, JIEKallhe B OCHOBE
MOHUMAaHUSl TPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SIBJICHUH, (DaKTOJOrMYECKHE CBEIEHHS O
CBOWCTBAx, COCTaBe, MOJIYYCHHUH U O€30MAaCHOM HCIIOJIb30BAaHUH Ba)KHEHMIIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAKTUYECKON ACATEFHOCTH YeJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEPHbIC TPU3HAKK MOHATHH, YCTaHABIMBATh HX
B3aMMOCBS3b, KCIIOJIB30BAaTh COOTBETCTBYIOIME TMOHATHS NPU OIMCAaHUM COCTaBa, CTPOEHUS U
MIpEBpAIIEHUH OPTaHNYECKUX COEANHEHUH;

c(OpMHPOBAaHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHYECKYI0 CHMBOJMKY JJISI  COCTaBIICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaumIEHHOW) (GOpPMYyNl OpPraHHYECKHUX BEIICCTB H
YPAaBHEHUI XMMHUYECKUX PEaKLUMi, H3roTaBIMBaTh MOJEIM MOJIEKYJ1 OPraHMYECKHX BELIECTB IS
WUTFOCTPALUX UX XUMHUYECKOIO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMHUPOBaHHOCTH YMEHUI YCTaHABINBATH MPHHAUICKHOCTH H3YICHHBIX OPTaHUIECKIX BEIIESCTB
0 MX COCTAaBY M CTPOCHHUIO K OMPEIeNEHHOMY KIIACCY/TPYIIe COeANHEHUH (YTIIEeBOAOPOIBI, KHCIOPO U
a30TCcoflepXKallue COeNWHEHUs, BBICOKOMOJEKYJSPHBIE COCNWHEHUs), [aBaTh WM Ha3BaHUS II0
cuctemarndeckorr HoMeHkiIarype (IUPAC), a Taxke MpHBOAWTH TPUBHUAIHHBIE HAa3BaHHS OTIEIBHBIX
OPTaHWYECKUX BEIIECTB (STHIIEH, TPOMHIIEH, aleTWICH, OJTHJICHIJINKOIb, TJHIEePUH, (eHo,
(dbopManbpleru, aneTalbIeTH], MYypaBbHHAs KHCJIOTa, YKCYCHAas KHCIIOTa, OJIEMHOBas KHCJIOTA,
CTeapuHOBAsI KHCIIOTA, TIIF0K03a, (PPyKTO3a, KpaxMall, IeJITII03a, TIIHIINH);

c(hOpMHUPOBaHHOCTH YMEHHUS OTIPEAETATh BUIBI XUMUYECKOH CBS3HM B OPTaHUYECKUX COCITMHEHHSIX
(omuHApHBIC U KPATHBIC);

c(hOopMHUPOBaHHOCTH YMEHHS MPUMEHSITD MTOJIOKEHUS TEOPUN CTPOCHHS OPTaHMYECKUX BEIIECTB A.
M. BbytnepoBa sl OOBSCHEHHS 3aBUCHMOCTH CBOHCTB BEIIECTB OT MX COCTaBa W CTPOCHHS, 3aKOH
COXPaHEHUS1 MacChl BEILIECTB;

c(hOpMHUPOBaHHOCTh YMEHHI XapaKTEPH30BaTh COCTaB, CTPOCHUE, (PU3NYECKHEe W XUMHUYECKHE
CBOICTBA TUITMYHBIX MPECTABUTENCH PA3IMYHBIX KIIACCOB OPTaHIMYECKUX BEIECTB (METaH, ITaH, STHIICH,
MIPOTWIICH, aleTwieH, Oytanauen-1,3, MetmnOyraanen-1,3, OeH30J7, METaHOJ, 3TAaHOJ, STHUIICHTIUKOJb,
rMneprH, (EHON, aleTanblern]l, MypaBblHAs W YKCYCHAas KHCJIOTHI, TIOKO3a, KpaxMal, IeJUToiI03a,
aMUHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO) CBS3b MEXJIy HHMH YpaBHEHUSMHU
COOTBETCTBYIOIINX XMMUYECKUX PEAKIIUI C UCIIONB30BaHUEM CTPYKTYPHBIX (hopMyIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPbS (HE(TH,
NPUPOJHBIA Ta3, Yrojb), CIOCOOBI HX TMEpepadOTKM M TMPAaKTHYECKOe IPHMEHEHHE TPOJYKTOB
nepepadoTKy;

c(hOpMHPOBAaHHOCTh yYMEHHUH MPOBOJIUTH BBIYUCIEHUS 1O XHUMHYECKHM YypaBHEHHSIM (Macchl,
00bEMa, KOJMMYECTBA MCXOJHOTO BEIECTBA WM MPOMYKTa PEAaKIWU 10 W3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJTHOTO M3 HCXOAHBIX BEIIECTB MIIH MPOAYKTOB PEaKIINN);

c(hopMUPOBAaHHOCT, YMEHHH BIANETh CHCTEMOW 3HAHMA OO0 OCHOBHBIX METOJIaX HAyJHOTO
MO3HAHMS, HCIONB3YEMBIX B XHUMHH IPHU H3yYE€HHH BEUIECTB W XUMHYECKHUX sABJIeHUI (HalmiomeHwe,
M3MEpeHHe, OSKCIIEPUMEHT, MOJEIMPOBAHNE), HWCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHHS IS
MIPUHATHUS PEIIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYaIINAX, CBSI3aHHBIX C BEIIECTBAMH U UX IPIMEHEHNEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOATh TIPaBWJIA IIOJIG30BAHUS XWMHYECKOH TIOCYIOH U
nabopaTopHbIM O0OpY/ZIOBaHMEM, a TaKKe TMpaBuiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

c(hOopMHPOBaHHOCTh YMEHHH TUTAHUPOBATH U BBHITTOJHATH XUMHYECKUHN SKCIIEPUMEHT (ITPEeBPAIICHUS
OpPraHMYECKUX BEUIECTB NPH HArPEBaHWH, MMOYYCHNE 3TUJICHA U U3YUYEHUE €T0 CBOWCTB, KaUeCTBEHHBIE
peaxIuy OpraHNYeCKNX BEUIECTB, NEHATypaunrs OENKOB IPW HAarpEeBaHUM, IIBETHHIE PEaKIHUN OENKOB) B
COOTBETCTBHH C IPaBIJIAMH TEXHHKH OE30IIaCHOCTH TMpPH OOpAIEHUH C BEIIECTBAMH M J1a0OpaTOPHBIM
o0opynoBaHNEM, TIPEICTABIATh PE3yIbTAaThl XUMHUYECKOTO 3KCIIEPUMEHTa B (pOpME 3aluCH ypaBHEHUI
COOTBETCTBYIOIIMX Peakuuii U GOPMyYIUPOBATh BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

14



cOPMHPOBAHHOCTh YMEHHH KPUTHYECKH AaHaJM3MPOBaTh XHMHYECKYI0 HH(OpMALHIo,
MOJy4aeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeAcTBa MacCcOBOW MH(popMayu, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIeCO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENBHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3[0POBbSI M OKPYXAIOIIEH MPHPOTHON
Cpenbl, OCO3HAaBaTb OINACHOCTb BO3JCHCTBUS HA JKHMBBIE OPIAHMU3MBI OIPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbicn mnokasatens I[IJAK, mosicHATH Ha mnpuMepax crnocoObl YMEHBIICHHS |
IIPEAOTBPALICHNS UX BPEAHOIO BO3IECUCTBHSI HA OPTaHU3M YEJIOBEKa;

JUTsL 00Y4aIOIIMXCS C OTPaHMYCHHBIMA BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSITh 3HAHHS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHUN;

JUTSL CJICTIBIX U CNTA00BUISAIINX 00YUAIOMINXCS: YMEHUE UCTIONIB30BATh PENbeHO-TOUCUHYIO CUCTEMY
o0o3navyenuit JI. Bpaiins nms 3anucu XuMHUYECKUX QOpMYIT.

11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOSHUS Kypca «O0mas u HeoOpraHmdecKasi XUMUsD OTPaKatoT:

c(hOpMHUPOBAaHHOCTh TPEACTABICHHUNA: O XWMHUYECKOH COCTaBISIONICH eCTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJIM XHUMHHU B MTO3HAHWUH SBJICHHUN TPUPOIBI, B (DOPMUPOBAHWU MBIIIJICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAWMOW I pPEUIeHHWsS MPaKTUYeCKHX 3ajgad U
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H ITPUPOTHON CPEIE;

BJIAZICHUE CHCTEMON XMMHYECKHX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIOJArarOLIUE MOHITHUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpHBIN 00BEM, BAJIEHTHOCTB, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas CBS3b
(xoBasnieHTHasI, MOHHAsI, METAJUTUYECKas, BOJOPOIHAS), KPUCTAJUIMYECKAs! PEIIETKA, THUIBI XUMHYECKUX
peaxiuii, pacTBOp, AJIEKTPOJHUTHI, HEAIEKTPOIMUTHI, 3JIEKTPOIUTHUECKAs] AMCCOLMALUSA, OKHUCIUTEINb,
BOCCTaHOBUTEINb, CKOPOCTh XUMHUYECKOW PEeaKIMH, XUMHUYECKOE PaBHOBECHE); TEOPHH U 3aKOHBI (TEOPHs
3JIEKTPOJIUTUYECKON AUCcolManuu, nepuoauyeckuil 3akoH . . MenneneeBa, 3aK0OH COXpaHEHUS MacChl
BEIIECTB, 3aKOH COXPAHEHHUS U MPEBpAILllEHUs] SHEPTHH NPHU XUMUYECKHX PEaKIusaxX), 3aKOHOMEpPHOCTH,
CHUMBOJIMYECKHH S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIE B OCHOBE TOHUMAaHUS IPUUYNHHOCTH
U CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (aKTOIIOTHUECKUE CBEJICHHUS O CBOWCTBAaX, COCTAaBE, MOMYYCHUU U
0e30MacHOM UCIIOJB30BAHUM BAKHEHIIMX HEOPraHMYECKUX BEHIECTB B OBITY W IMPaKTUYECKOM
JIeITeIbHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHH BBISBISITh XapaKTEpPHbIC TPU3HAKK MOHSATHHA, YCTaHABIWBATh WX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS TIPY ONMMCAaHUHM HEOPTaHMYECKHUX BEIIECTB U UX
IIPEBPALLCHAN;

c(OpMHUPOBAHHOCTh YMEHHH HCIIONIB30BATh XUMHUYECKYI0 CUMBOJHKY JUIsI COCTaBIICHHS (POPMYIT
BEIIECTB M ypaBHEHUI XMMUYECKUX peaklni, cucremarnaeckyio HomeHknarypy (IUPAC) u TpuBnanbHbIe
HA3BaHUS OTHEIBHBIX HEOPTaHWYECKUX BEIIECTB (yrapHBIH Ta3, YIJIEKHUCIBIH Ta3, aMMHaK, raméHas
M3BECTh, HETAIIEHAs! N3BECTh, TTHEBAS COZA, TUPUT U JPYTHE);

c(hOpMHPOBAaHHOCTh YMEHHU OMPEIENATh BaJCHTHOCTb M CTENEHb OKHCICHHS XWMHUYECKHX
3JIEMEHTOB B COENWHEHHUSX pa3JIMYHOTO COCTaBa, BUJ XHMHUYECKOW CBS3M (KOBAJEHTHAs, HWOHHAS,
METaJUIMYECcKasi, BOAOPOIHAs)) B COCAMHEHHAX, TUI KPUCTAUTUUECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJNEKyJSpHas, WOHHAs, METa/UTMYecKas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEIMHEHUN;

c(OpMHUPOBAHHOCTh YMEHHH YCTaHABJIMBATh NMPHHAMIECKHOCTh HEOPraHMYECKHX BEIIECTB MO HX
COCTaBY K ONpEeAETIEHHOMY KJacCy/TpyIllie COeAWHEHNH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAILIHI,
OKCH/[Ibl, OCHOBaHHMS, KUCIIOTHI, aM()OTEpPHbIE THAPOKCHUIBI, COITH);

c(OpMHPOBAaHHOCTh YMEHHH PacKpbIBaTh CMBICT Nepuonueckoro 3akona . M. MenzneneeBa u
JEMOHCTPHPOBATH €r0 CHCTEMAaTHU3UPYIOLIYIO, OOBSCHUTENIFHYIO U MPOrHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX
anemeHToB 14 mnepuonoB Ilepumonuueckoit cuctembl xumuyeckux sneMeHToB . WM. Menneneesa,
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UCTIONB3YSl TOHATUSA «S-, P-, O-3JCKTPOHHBIC OPOUTAIMY», «IHEPTETHUYCCKHE YPOBHU», OOBICHAITH
3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB XMMHUECKHUX 3JIEMEHTOB U UX COSAUHEHUI MO MEePUOoiaM U TPpyIIaM
[Tepuoauueckoii cucteMbl XUMU4eCKHUX 31eMeHTOB . 1. MeHneneena;

c(hOpMHUPOBAaHHOCTh YMEHUH XapakTepu30oBaTh (OMHCHIBATH) OOIIME XUMHUSCKHAE CBOWCTBA
HEOPTraHWYECKUX BEIICCTB PA3MUYHBIX KIACCOB, MOJATBEPKAATh CYIIECTBOBAHHE TCHETUYECCKON CBS3U
MEXKy HEOPTaHUYECKUMHU BEIIECTBAMU C IOMOIIBIO YPABHEHUM COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIHIA;

c(hOpMUPOBaHHOCTh YMEHHUS KIACCU(PUIIMPOBATh XUMHUYECKUE PEAKIIUU TI0 Pa3IMYHBIM MTPU3HAKAM
(4Mciay ¥ COCTaBy pPEarupyrolluXx BEIICCTB, TEIUIOBOMY 3(PQEKTy peakluu, HU3MCHCHHIO CTeIeHEH
OKHUCJICHUS 3JIEMEHTOB, O0OpPaTUMOCTH PEaKIIUH, YIaCTHIO KaTaIn3aTopa);

c(hOpMUPOBAaHHOCTh YMEHHUH COCTAaBJISITh YPaBHEHUS PEaKIUW pPA3MYHBIX THUIIOB, TOJHBIC U
COKpAaIIEHHBIC ypaBHEHUsI peaKIMii HOHHOT'O OOMEHA, YUUTHIBAs YCIOBUS, TPH KOTOPBIX 3TU PEAKIIUU UAYT
JI0 KOHIIa;

c(hOpMHUPOBaHHOCTh YMEHUI MPOBOAWTH PEAKIWH, ITOATBEP)KIAIONINE KadeCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPTaHUYECKUX BEIIECTB, PACIO3HABAThH ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIME B BOJAHBIX
pacTBOpaxX HEOPraHUUYECKUX BELIECTB;

c(hOpMHUPOBaHHOCTh YMEHHUH PACKPHIBATh CYINTHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINH
MTOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca dTHX peaKInii;

c(hOpMHUPOBaHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XHWMHYECKOH peaknud OT
pa3auuHBIX (DAKTOPOB; XapakTep CMEUICHWS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozzeiictBus (mpuniun Jle lllarense);

c(hOpMHUPOBaHHOCTh YMEHWH XapaKTepHU30BaTh XWMHYECKHE IMPOIECCH], JIEKallle B OCHOBE
MIPOMBIIIUIEHHOTO TIONYYSHHSI CEPHOM KHACIOTHI, aMMHaKa, a Takke c(hOpMHPOBAHHOCTD MPECTaBICHUH 00
00X HAYYHBIX MIPUHIIATIAX U IKOJIOTUIECKHUX MPOOIeMax XUMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBaHHOCTH YMEHUI MTPOBOJINUTH BBIYUCIEHUS C UCIIOIB30BAHUEM ITOHSTHS «MacCOBast OIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHH Ta30B NMPH XUMUYECKUX PEAKIUAX, MACCHI BEIIECTBA HITU
00B€Ma ra3oB M0 M3BECTHOMY KOJIWYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B
peaKkiuu BEIIeCTB, TEeIoBoro 3¢(eKkTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHWS MAacChl BEIIECTB,
MIPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBaHHOCT, YMEHHH COONIOAaTh TpaBWiIa TOJIB30BAHHMS XHMHUYECKOW TIOCYIOH U
nabopaTopHBIM O00OpPYZOBaHUEM, a TakXKe NpaBuia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKITUSMH I10 BBITTOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c¢(hOpMUPOBAHHOCTh YMEHHI TUIAHUPOBAThH U BBIMTOJIHATH XUMUUECKUN SKCIIEPUMEHT (Pa3iioKeHUE
MEPOKCHUIA BOAOPO/Ia B MPUCYTCTBUH KaTaIl3aTopa, ONpeIeICHUE CPEIBI pACTBOPOB BEIIECTB C MTOMOIILIO
YHUBEPCAIBHOIO HWHJUKATOpa, BIIMSHUE Pa3IUYHbIX (JAKTOPOB HAa CKOPOCTh XUMHUECKOW PEaKIUH,
peakiui HOHHOTO 0OMEHa, KAYeCTBEHHBIC PEaKIIUY Ha CyNb(ar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, Ha KATHOH
aMMOHWUS, PEIICHUE dKCTICPUMEHTATLHBIX 3a/1a4 10 TeMaM «MeTtamieh»y u «HemeTamisny) B COOTBETCTBHH
C TIpaBUJIaMHU TEXHUKU 0€30TMaCHOCTH IIPH OOPAIICHUN ¢ BEMIECTBAMU U Ja0OpaTOPHBIM 000PYIOBaHUEM,
MIPEACTABIISTh PE3YJIbTAThl XUMUIECKOTO IKCIIEpUMEHTa B (hopMe 3aIllMCH YpaBHEHUN COOTBETCTBYIOITUX
peakiuii 1 GOpMYJIUPOBAThH BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTaTOB;

chOpMUPOBAaHHOCT, yYMEHHH KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0  HH(OpPMAIHIO,
MOJIyJaeMyI0 M3 pa3HBIX HICTOYHUKOB (CpE/ICTBA MACCOBOW KOMMYHHUKAITNH, IHTEpHET U IPyTHX);

c¢(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh IIPaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro TMOBEJACHHUS B
OBITY W TPYIOBOM NEATETHHOCTH B IETSAX COXPAHECHHS CBOETO 3JI0POBBS U OKPYXKAIOMIEH MPUPOIHOM
Cpenbl, 0CO3HABATH OMACHOCTh BO3JCHCTBHUS HA YKUBHIE OPTaHU3MBI OTIPEICIEHHBIX BEIIECTB, TTOHUMAS
cMmbic rtokasarens [1JIK, mosicHATh Ha mprMepax CroCOOBI YMEHBIICHIS U TPEIOTBPAIICHUS UX BPETHOTO
BO3MICHICTBHS HA OPTAaHU3M YEJIOBEKA,;

JUTsE 00y4aIONNXCsl C OTPAHWYCHHBIME BO3MOKHOCTSAMH 370POBbS: YMEHHUE MIPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX [TO3HAHUS BEILECTB U XUMHUYECKUX SBJICHUI;

JUTSI CITETTBIX M CITA00BHISAIINX 00YJaONUXCA: YMEHHE HCIION30BaTh PENbe(DHO-TOUCUHYIO CUCTEMY
o0o3navyenuit JI. Bpaiins qys 3anucu XuMHUYECKUX QOpPMYIT.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabubie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
P P ? http://school-
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3 .
collection.edu.ru
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
29 HenpenenbHble yraeBogOpOAbl: aJIKEHBI, 5 1
' AJKaMEHbI, ATKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
' UX nepepaboTka
Wroro mo paszneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHUst
3.1 Crupter. @enon 3
3.9 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 1
' Croxubie 3QUpBI
3.3 VYriaeBoasl 3 1
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Hroro no pazneny

Pasznen 4. A3oTcoaepxaiye opranHudyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro no pazaeny 3
Paspnen 5. BeicokoMoJIeKy I pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne ni/m P Kontposabubie IIpakTHueckune (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH _
11 u [lepronnueckas cucTeMa XUMHUYECKHX 3 it '//S.C hool-
collection.edu.ru
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Paznen 2. Heopranuyeckasi XuMusi
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 9
' BEILIECTB
Hroro no paszneny 17
Pazgen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kou-Bo DJIeKTPOHHbIE
Ne Tema ypoka 4acoB Mara uugposbie
n/n B U3y4YeHH s o0pa3oBaTte/ibHbIC
cero pecypcbl
1 [IpenMeTt oprannyeckoil XuMuu, €€ BO3HUKHOBEHHE, 1 http://school-
pa3BUTHUE U 3HAYCHUE 01.09.2023 = collection.edu.ru
5 Teopust cTpoeHUs OpraHUYECKUX coeauHeHud A. M. 1 http:// S_ChOOI'
bytnepoBa, e€ 0oCHOBHBIE MOJIOKEHUS 08.09.2023 collection.edu.u
[IpencraBienue o kinaccupukay OPraHUuIeCKUX BEIIECTB. http://school-
3 Homenknarypa (cucremMatudeckasi) U TPUBHAJIbHBIE 1 15.09.2023 collection.edu.ru
HA3BaHUS OPTraHUYECKHX BEIIECTB R
http://school-
4 AJKaHbI: COCTaB U CTPOECHHE, TOMOJIOTUUECKHI psJT 1 99 09.2023 collection.edu.ru
http://school-
5 MertaH ¥ 3TaH — NPOCTEUIINE TPEACTABUTENM AIKAHOB 1 99.09.2023 collection.edu.ru
http://school-
6 AJIKEHEBI: cOCTaB U CTpOCHHUE, CBOMCTBaA 1 06.10.2023 collection.edu.ru
OTUJIEH U IPONUIIEH — MPOCTEHIINE NMPEACTaBUTETN http:// S_ChOOI'
7 ATKEHOB 1 13.10.2023  Collection.edu.ru
[IpaxkTuueckas padora Ne 1. «[losnyuenue sTuieHa u http://school-
8 . 1 collection.edu.ru
U3YYEHUE €r0 CBOWCTBY 20.10.2023
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Anxanuensl. byramuen-1,3 u metunOyraauen-1,3.

http://school-

9 .
[Tomy4yeHue CHHTETHYECKOTO KaydyKa U Pe3UHbI 27.10.2023 collection.edu.ru
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, http://school-

10 TOMOJIOTHYECKUH psill. ALlETHIIEH — IIPOCTEHIINIA collection.edu.ru

AL AL P 10.11.2023
MIPEACTaBUTENh AIKHHOB
http://school-
11 Brrauciienus 1o ypaBHEHHIO XUMHUUYECKOU PeaKIIuU i
yp pcakn 17.11.2023 collection.edu.ru
http://school-

12 ApeHbl: 0eH30JI U TOJIyoJI. TOKCUYHOCTH apeHOB i

p Yy p 24.11.2023 collection.edu.ru
I'eneTnyeckas CBsI3b yrieBOAOPOAOB, MPUHAICKAIINX K http:// S_ChOOI'

13 collection.edu.ru
pa3JIMYHBIM KJlaccam 01.12.2023
IIpupoaHbIE NCTOYHUKY YTIEBOIOPOIOB: IPUPOIHBIN a3 U http://school-

14 MOMYTHBIE HEPTSAHBIE Ta3bl, HEPTH U MPOIYKTHI €€ collection.edu.ru

08.12.2023
nepepadboTKu
[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: IPUPOIHBIN ra3 u http://school-
15 NOMYTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOIYKTHI €€ collection.edu.ru
15.12.2023
nepepadboTKu
http://school-
16 KourponsHast pabora 110 pa3zaeny «YIeBoIopoabD) i
p p pasaeiry A0POA 22 12.2023 collection.edu.ru

17 [IpenenbHbIE OHOATOMHBIE CITUPTHI: METAHOJI U 3TAHOJ. http:// S_ChOOI'
BoZOpOIHAs CBA3D 29.12.2023 Collection.edu.ru

http://school-

18 MHOT0aTOMHBIE CITUPTHI: ITUICHTIUKOJb U TTUIEPUH collection.edu.ru

12.01.2024
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DeHO: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE K XUMHUUCCKHE

http://school-

19 )
CBOWCTBA, IPUMEHEHHE 19.01.2024 collection.edu.ru
http://school-
20 Anpaeruapl: GopMaNbACTU U alleTaIbACTH . AIICTOH 26.01.2024 collection.edu.ru
21 OJIHOOCHOBHBIE NPEETbHBIE KAPOOHOBBIE KUCIOTHI: http://sc 1//S.Ch00|-
MypaBbHHAs ¥ YKCyCHas 02.02.2024 Collection.edu.ru
99 IIpaxTrueckas pabora Ne 2. «CBoHcTBa pacTBOPa YKCYCHOM http://school- 5_Ch00|'
KUCJIOTBD 09.02.2024 collection.edu.ru
23 CteaprHOBas U OJICHHOBAsI KUCIIOTHI, KaK MPEICTaBUTEIIH http://school- S_ChOO"
BBICIINX KapOOHOBBIX KHCIIOT 16.02.2024 collection.edu.ru
24 MBplja KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE http://school- S_Ch00|'
neificTeue 01.03.2024 collection.edu.ru
o5 CrnoxHbIe 3(DUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. http://school- s_chool-
IM'uaponus cnoxxubIX 3pupoB 15.03.2024 collection.edu.ru
Kupsl: ruaponus, npuMeHeHue, OMOIOTUYeCcKas poJib http://school- 3//5_0h00|'
26 KHPOB 05.04.2024 collection.edu.ru
27 VYrneBoasl: cocTas, Kiaaccudukaius. Baxueiime http 5//S_Ch00|-
MPEACTaBUTENH: TII0K03a, PPYKTO3a, caxaposa 12.04.2024 collection.edu.ru
http://school-
28 Kpaxmai u memiroio3a Kak mpupoIHbIe TIOTUMEPHI 19.04.2024 collection.edu.ru
KonTpomnpHas pabota no pazaeny «Kucinopoacoaepsxarue http:// s_chool-
29 collection.edu.ru

OpTraHU4YCCKUC COCIUHCHU )

26.04.2024

23


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-

30 AMWHBI: METHJIAMUH W aHWJIWH 1 03.05.2024 collection.edu.ru
31 AMUHOKHCIIOTHI KaK aM(pOTEPHBIC OPraHUYEeCKHE 1 http:// S_ChOOI'
COeIMHEHM, NX OHMoJIornueckoe 3Hauenue. Ilentuab 10.05.2024 collection.edu.ru
http://school-
32 Benku kak mpUpOTHBIE BRICOKOMOJICKYIISIPHBIE COCIMHCHIS 1 17.05.2024 collection.edu.ru
33 OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYIISIPHBIX 1 hitp:// s-chool-
COCTMHCHU I 24.05.2024 collection.edu.ru
34 OcHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX 1 http:// s_chool-
coenuHeHuil. [ImacTmaccsl, Kayqyku, BOJOKHA 31.05.2024 collection.edu.r
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Koa-Bo DJIEeKTPOHHbIE
Ne 4acoB ara undposbie
Tema ypoka A bp
n/n U3YYeHU s oOpa3oBaTe/ibHbIE
Bcero
pecypchl
1 XHUMHUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs 1 http://school-
KOH(UTYpalus aTOMOB 07.09.2023  collection.edu.ru
Ilepuonnueckuii 3akoH u [leprnonnueckas cucrema http://school-
2 xuMmudeckux daeMenToB JI. V1. MenaeneeBa, ux cBs3b C 1 14.09.2023 collection.edu.ru
COBPEMEHHOM TEOPHEH CTPOCHHUS aTOMOB T
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX http://school-
AJIEMEHTOB M UX COCIMHEHMHM 110 IPyIIIaM U IEPUOJIAM. collection.edu.ru
3 3HavYeHHE MEPUOINIECKOTO 3aKOHA U CUCTEMBI 1 91.09.2023
xumudeckux nemenToB .M. MenneneeBa B pa3BuTHH A
HayKH
Crpoenue BemiecTBa. XMMHUUYECKasi CBSA3b, €€ BUBL; http://school-
4 MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H. 1 collection.edu.ru
28.09.2023
Bonopoanas cBs3b
BanenTtHOoCTh. DnekTpooTpunatenbHOCTh. CTEneHb http://school-
5 OKHCIIEHUS. BemecTsa MOJIEKYIISIPHOTO U 1 collection.edu.ru
P 05.10.2023
HEMOJICKYJIIPHOTO CTPOCHHS
[TonsTue o gucniepcHbIXx cucteMax. IcTuHHBIE U http://school-
6 KOJUIOMJHBIE pacTBOPBL. MaccoBas 1015 BEILIECTBA B 1 collection.edu.ru
12.10.2023
pacTBope
Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX http://school-
7 coeMHEHNHA. [ eHeTHYecKas CBA3b HEOPraHUYECKHX 1 collection.edu.ru
P 19.10.2023

BCIICCTB, PA3JIMYHBIX KJIACCOB
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Knaccudukanus XuMu4ecKkux peakiuii B HEOpraHn4ecKon
Y OPraHUYECKOM XMMUU. 3aKOH COXPaHEHUS MacChl

http://school-
collection.edu.ru

8
BEILIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUU TTPU 26.10.2023
XUMHYECKHUX PEaKIMIX

9 CkopocTb peakimu. OOpaTuMble peakui. XUMHIECKOe http:// S_ChOOI'
paBHOBeECHE 16.11.2023 collection.edu.ru
[TpakTrueckas pabota Ne 1. «BnusiHue pa3inuuHbIX http:// S_ChOOI'

10 y collection.edu.ru
(haKTOpPOB Ha CKOPOCTh XUMHUYECKON PEAKITAN) 23.11.2023
DeKTpoaUuTHYECKas Auccoranus. [lonsatue o http://school-

1 BoZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakmuu collection.edu.ru
HOHHOTO OOMeHa. [ maposn3 opraHu4ecKux 1 30.11.2023
HEOPTaHMYECKUX BEIICCTB
OKuCTUTENbHO-BOCCTAaHOBUTEbHBIE peakiuu. [lonsaTue 06 http:// S_ChOOI'

12 N collection.edu.ru
AJIEKTPOJIN3E PACIIJIAaBOB U PACTBOPOB COJIECH 07.12.2023
KontponbHas padota no pasneny «Teopernueckue http:/ S_ChOOI'

13 collection.edu.ru
OCHOBBI XUMHUU» 14.12.2023
Mertauibl, ux nosoxenue B [lepuoguueckoit cucreme http://school-

14 xumudeckux sneMeHnToB . . Menpaeneesa u collection.edu.ru
0COOEHHOCTH CTpoeHust aToMoB. O01IHe Puznueckne 21.12.2023
CBOICTBa METaJJIOB

15 CruraBsl METaJUIOB. DIIEKTPOXUMUYECKHAN sl HAPSKEHUI http:// S_ChOOI'
METAIITIOB 28.12.2023 collection.edu.ru
XMMHUUYECKHE CBOMCTBA BXKHEWIINX METAIUIOB (HATPUH, http:// S_ChOOI‘

16 y y y y y collection.edu.ru
KaJIMH, KaJbIIMi, MarHui, aTIOMUHUAN) U UX COSTUHEHUI 11.01.2024
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http://school-

17 XHUMHUYECKUE CBOMCTBA XPOMa, MEU U UX COCIUHEHUN 18.01.2024 collection.edu.ru
http://school-
18 XVMHYECKHE CBOWCTBA IMHKA, JKEJIE3a U UX COCIAUHECHUM 25.01.2024 collection.edu.ru
[Tpaktudeckas padora Ne 2. "Pemienue http://school-
19 " collection.edu.ru
HKCIIEPUMEHTANIbHBIX 33/1a4 10 TemMe «MeTauib» 01.02.2024
Hewmerannsl, ux nonoxxenue B [lepuoanueckon cucreme http://school-
20 xumudeckux sementoB JI. . Meneneesa u 08.02.2024 collection.edu.ru
0COOEHHOCTH CTPOCHHS aTOMOB R
®u3nuecKkue CBOMCTBa HEMETAIOB. AJUIOTPONUS http://school-
21 HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u collection.edu.ru
15.02.2024
yriepojia)
http://school-
22 XHMHYECKHE CBOWCTBA IaJIOTEHOB, CEPBl U UX COETMHEHUN 99 02.2024 collection.edu.ru
http://school-
23 XuMHYecKue cBOKCTBa a30Ta, pochopa u ux coenHEeHUN 99.02.2024 collection.edu.ru
24 XUMHUECKUE CBOICTBA yriiepoja, KpeMHHUS U UX http:// s_chool-
COETMHEHHUI 07.03.2024 collection.edu.ru
http://school-
25 [IpumeneHne BaxKHEHIIIMX HEMETAJUIOB M UX COeTMHEHUI 14.03.2004 Collection.edu.ru
O0001IIeHNE U CUCTEMATU3ALUS 3HAHUH 10 TEME http://school-
26 «Hemeraiutb». BeraucieHus no ypaBHEHUSIM XUMUYECKUX collection.edu.ru
P 04.04.2024

PEAKIHI U TEPMOXUMHUYECKUE PACUETHI
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97 [TpakTudeckas padora Ne 3. «Pemnienue 1 http:// S_ChOOI'
AKCTIIEPUMEHTAIBHBIX 3aa4 1o TeMe "HemeTamibr"» 11.04.2024 collection.edu.ru
08 KoHTposbHast pabota 1o Temam «MeTamibly U 1 http:// S_ChOOI'
«HemeTamis» 18.04.2024 collection.edu.ru
29 Heopranndeckue u opraHMuecKrue KUCIOTHI. 1 http:// S_ChOOI'
Heopranunueckue u opraHn4eckue OCHOBAHUS 25.04.2024 collection.edu.u
AmMpoTepHbIe HEOPTaHNYECKHUE 1 OPTaHHYECKUE http://school-
T 1 collection.edu.ru
30 coenuHeHUs. [ eHeTHUecKast CBSI3b HEOPTAHUYCCKUX U 02.05.2024
OpPTaHMYECKUX BEIICCTB
Poinb xuMuu B 00eCIIeueHHH KOJI0THUECKOM, http://school-
31 i 10 1 collection.edu.ru
SHEPreTHYCCKON U MUIIEBON OE30MaCHOCTH, Pa3BUTHH 08.05.2024
METULIHBI
[TpencraBienust 06 00X HAYYHBIX MTPUHIIAIIAX http:// S_ChOOI'
32 y 1 collection.edu.ru
MIPOMBIIIJIEHHOTO MOJIyY€HUs BaXKHEUIIINX BEIIECTB 15.05.2024
http://school-
q 1 N
33 €JI0OBEK B MUPE BEIIECTB U MaTEPUAIOB 18.05.2024 collection.edu.ru
http://school-
34 X 1 i
NMUA U 310POBBE YEJIOBCKA 22 05.2024 collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., AkunonepHoe o6miectBo «M3naTenbcTBo
«IIpocBemieHue»

» Xumus, 11 xknacce/ I'abpuensa O.C., AKIIMOHEpHOE 00IIECTBO
«M3natenbcTBO «IIpocBemieHmes

MenneneeBa, TabauIa paCTBOPUMOCTH, SJCKTPOXUMHUUCCKHUHN PSJT HATTPSHKCHUS

MCTAJIJIOB

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA
49.ru/wp-content/uploads/2023/04/Xumust 6a30BbIil ypPOBEHb.
Peanuzanus tpedoBanuii ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUS.

MeTtoaudeckoe mocobue st yaurens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

hthttp://college.ru/himiya/
http://www.chemnet.ru

ht https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
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