MHUHUCTEPCTBO INPOCBEHIEHUSI POCCUMCKOM ®EJEPAIIUU
MuHHCTEPCTBO NPOCBENICHUS U BOCTINTAHNUS YJIbAHOBCKOI 00J1aCTH
YupasiieHue 00pa3oBaHus A/AMUHUCTPAIMA ITOPOAA YIIbSIHOBCKA

MBOY CII Nel5
PACCMOTPEHO COI'TTACOBAHO YTBEPXKIEHO
pykoBonutens [IIMO yuureneit 3aMECTUTENb AUpeKTopa no YBP Hupextop MBOY CII Nel5
€CTECTBEHHO-MaTeMaTu4eCcKoro
LUK / barnacapsa C.B. / / Nanunosa JI.B. /
/ KacestHoBa JILA./ | «30» aBrycra 2024 IIpuxa3 Ne500x ot 30 aBrycra 2024
ITporokon Nel ot «29» aBrycra 2024
HOOKYMEHT NMOAnmCAH
QNEKTPOHHOW MOAMUCHIO
Ceptudomkat: 00CD3BC413F05CDAD62815CCCI0FBFC5B2
Bnageneu;: flaHunosa fliogmuna BacunbesHa
[OeiicTButeneH: ¢ 13.08.2024 no 06.11.2025
PABOYAS ITPOI'PAMMA
(ID 6154659)

yueOHOro npeamera « XumMusi»

115t oOydaronuxcst 10-11 kimaccos

YiabsiHoBCK, 2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMHHM Ha YpPOBHE cpemHero obOmero oOpa3oBaHusl pa3paboTaHa Ha ocHOBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-0@3 «O06 ob6pazoBanmm B Poccwmiickoii denepanmmm», TpeOOBaHHMNA K pe3ylibTaTram
ocBoeHHUsl (emepanbHON 00pa3zoBaTenbHONH MNpoOrpamMMmbl cpemHero obmero o6paszosanus (POII COO),
npeacraBieHHbBIX B DexepalbHOM TocyaapcTBEHHOM oOpasoBatenbHoM craHaapre COO, c yuérom Konuenuuu
npenojaBaHus y4eOHOro npeamera «XHMHUsS» B 0Opa3oBaTelbHBIX opranmzanusx Poccuiickoit ®enepanmn,
peanu3yIomux OCHOBHBIE 00Opa3oBaTeNbHbIE NPOTPaMMBI, M OCHOBHBIX MONOXeHUH «CTparernn pa3BUTHA
BocriuTanus B Poccuiickoit @eneparnuu Ha repuon a0 2025 roma» (Pacmopsukenne [IpaBurenscta PO ot 29.05. 2015
Ne 996 - p.).

OCHOBY MOAXONOB K pa3pabOTKe NPOrpaMMbl MO XWMHH, K OIpEIeNeHHI0 00Ieil crparernu oOydeHus,
BOCIIUTAHMA W Pa3BUTHs 0Oydarolmmxcs cpeacTBaMu yueOHoro npeamera «Xumus» s 10-11 kmaccoB Ha 6a30BOM
ypoBHe coctaBwiu KoHIentyanbHble monokeHuss ®I'OC COO o B3anMOOOYCIIOBICHHOCTH IEJeH, COmepKaHWs,
pe3ynsTaroB 00ydeHus U TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBITTYCKHHUKOB.

Xumudeckoe 00pa3oBaHWE, MOITy4aeMOe€ BBITYCKHHKAMH 00IIe00pa30BaTenbHON OpraHu3aluy, SBISETCS
HEOThEMJIEMOHN 4acThlo UX 00pa3oBaHHOCTU. OHO CITYKHUT 3aBEPILAIOIINM 3TAIlOM Pealn3alui Ha COOTBETCTBYIOIIEM
eMy 0a30BOM YPOBHE KIIOYEBBIX LEHHOCTEH, MPUCYMIMX LEJOCTHOH CHUCTEME XHMMHUYECKOro o0pa3oBaHMs. OTH
LIEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB IIPUPOZBI, (YOPMHUPOBAHHUS MHUPOBO33PEHUS M OOLICH KyJIbTYpbl YElOBEKa, a
TaKXKe HKOJIOTUYECKU 000CHOBAaHHOTO OTHOLICHUS K CBOEMY 310POBbIO U IPUPOAHOIL cpene. Peanusyercs xuMuueckoe
o0Opa3oBaHue OOYyYaIOIIUXCSA HA YPOBHE CPEIHEro OOIIEro o0pa3oBaHMs CPEACTBAMH YYeOHOTO mpeameTa « XUMUs»,
COZIep’)KaHHEe M MOCTPOCHUE KOTOPOTO ONpe/eieHbl B IpOorpaMMe M0 XMMHUHU C YUETOM clieliM(UKKA HayKu XUMUH, €€
3HAUEHHA B MO3HAHUH NPUPOJBI U B MaTepUaIbHON KU3HU OOIIECTBa, a TaKkKe ¢ y4ETOM OOMIHKX Henel U NPUHLUIIOB,
XapaKTEePU3YIOINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeiHero odiero oopasoBanus B Poccuiickoit deneparym.

XuMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK MIPaeT 0CoOyI0 POJib B COBPEMEHHOH IMBMJIM3ALUH, B
CO3JIaHWU HOBOH 0a3bl MarepuanbHON KylnbTypbl. OHa BHOCHT CBO# BKIIa/I B ()OPMUPOBAHKE PAIIMOHAIBHOTO HAYyYHOTO
MBIIUJICHUA, B CO3IaHNUEC LECIIOCTHOT'O IMPEACTABICHUA 06 OKpYyXKaromeM MHPE KaK 0 €AUMHCTBC NPHUPOAbI U YCJIIOBCKA,
KoTopoe opMHpyeTcs B XMMHU Ha OCHOBE NOHHMMAaHHMS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHpPa, OCO3HAHUS
B3aMMOCBS3H MEXKAY CTPOSHHEM BEILLECTB, UX CBONCTBAMH U BO3MOXHBIMH 00JIaCTAMH [IPUMEHEHUSI.

TecHO B3aUMOJIEHCTBYS C JPYTUMHU €CTECTBEHHBIMU HayKaMH, XMMHUSI CTaja HEOThEMJIEMON YacThIO MHUPOBOM
KYJIETYPBI, HEOOXOAMMBIM YCIOBHEM YCIICIITHOTO TPY/a U KU3HH KAXKIOTO WieHa obmecTBa. CoBpeMeHHasT XUMUS KaK
HayKa CO3uaTeNbHasl, KaK Hayka BHICOKMX TEXHOJOTHI HallpaBjeHa Ha PelIeHue TI00aNBbHBIX POOIEM YCTOHUYNBOTO
Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, SHEPTeTHUECKOH, MUILIEBOH, SKOIOTHYECKON 0€30MacHOCTH U OXPaHbl 30POBBSI.

B coorBercTBUHM ¢ 0OmIMMHU LENSAMU U NPUHLUIIAMHU CpeaHero oOriiero oOpa3oBaHUs COIAEpKaHUE HMpeAMeTa
«Xumus» (10-11 kmaccel, 06a30BBIii ypOBEHb M3YUYCHHUS) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO
MIOITOTOBKY OOYYAIOIIMXCSl, HEOOXOAMMYIO WM IS BBIPAOOTKH MHPOBO33PEHUYCCKUX OPHUEHTHUPOB, YCIICIIHOTO
BKJIFOYCHUA B JXU3HBb COILIMYMA, ITPOAOJIKCHUSA O6pa3OBaHI/I$I B pa3IMYHBIX 06HaCT$IX, HE CBA3aHHBIX HEIMMOCPCACTBCHHO
C XUMHEH.

CocTaBisIOIMMH TTpeaMeTa «XUMHs» SBIAIOTCS 0a30Bble Kypcehl — «Opranndeckas xumus» u «OOmas u
HEOpraHu4ecKas XHMHUS», OCHOBHBIM KOMIIOHEHTOM COAEP)KaHHMS KOTOPBIX SBIIAIOTCSI OCHOBBI 0a30BOH HayKu:
CHCTEeMa 3HAHWM M0 HEOPTaHWYECKOW XMMHUH (C BKJIIOUECHHEM 3HAHWN W3 OOIIel XUMHH) U OPraHMYEeCKOW XMMHU.
dopmupoBaHUe TAaHHOW CUCTEMBI 3HAHUH TP U3YyYEHUH TpenMeTa 00ecednBaeT BOZMOKHOCTD PACCMOTPEHHSI BCETO
MHOT000pa3usl BEUIeCTB Ha OCHOBE OOLINX MMOHATHUI, 3aKOHOB U TEOPHHA XUMHUH.

CrpykTypa conmepkaHuss KypcoB — «Opranumdeckas xumus» U «OOmas u HeopraHuveckas XUMHSD»
chopMupoBaHa B IpOrpaMMe II0 XMMUH Ha OCHOBE CHCTEMHOIO IIOAXOAa K HM3YYEHHIO Y4eOHOro Marepuana u
00yCJIOBIEHa MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHWH Ha OMPEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B
Kypce OpraHM4ecKOM XMMUHU BELIECTBA pacCMAaTPUBAIOTCS Ha YPOBHE KIACCUYECKON TEOPHH CTPOSHHS OPraHUYeCKHX
COEIMHEHHH, a TaKkK€ Ha YPOBHE CTEPEOXMMHUECKMX M D3JIEKTPOHHBIX IPEJCTaBIEHUH O CTPOEHUHU BEILECTB.
Caenenust 00 U3y4aeMbIX B Kypce BELIECTBaX JAlOTCS B Pa3BUTHH — OT YIVIEBOJOPOAOB JIO CIOXKHBIX OMOIOTHYECKH
aKTMBHBIX COeAMHEHUH. B Kypce opranndeckoil XMMUM MOIy4aroT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
o0rmiero oOpa3oBaHMs TEPBOHAYAIbHBIE MPEICTABICHHUS O XHUMHYECKOW CBSI3M, KIACCH(PHKAIMOHHBIX MpPHU3HAKAX
B€IICCTB, 3aBUCHUMOCTH CBOMCTB BCHIECTB OT UX CTPOCHU:, O XUMHYECKON pCaKknuu.

[Tox HOBBIM yIJIOM 3peHHS B MpeaMeTe «XUMHsD» 0a30BOTO YPOBHS paccMaTpHUBAcTCA W3YyUCHHBIH Ha YpPOBHE
OCHOBHOTO 00mIIero 00pa3oBaHUSl TEOPETHUECKUI MaTepual M (aKTOJOTMYECKHE CBEACHHUS O BEIIECTBaX U
XMMHUYECKOM peakuuu. Tak, B YacTHOCTH, B Kypce «OOmas u HeEopraHuyeckas XUMHUS» O00ydaromumcs
[PEAOCTaBIAETCS BO3MOXXHOCTb OCO3HATh 3HAYCHUE IEPUOAMYECKOIO 3aKOHAa C OOMIETEOPETUYECKUX U
METOJIOJIOTUYECKHUX TO3UIHMHI, TITYy0XKe MOHATh HCTOPHYECKOE N3MEHEeHHe (PYHKIMH 3TOro 3aKoHa — OT 000O0Inarome
710 OOBSICHSIIOIIEH U POTHO3ZUPYIOIIEH.



Enunas cucteMa 3HaHUN O BAKHEMIIMX BEMIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a TAKKE
0 XMMHYECKUX pEaKLUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MpOTEKaHus JomnonHseTrcs B Kypcax 10 u 11 xmaccos
AIIEMEHTaMH COACPIKAHUS, UMEIOIUMHI KYJIbTyPOJIOTUIECKUI W TIPUKIATHONW XapakTep. DTH 3HaHHUSA CIIOCOOCTBYIOT
MIOHUMAHUIO B3aUMOCBSI3M XMMUHU C APYTMMH HAayKaMH, pPAacCKpbIBAIOT €€ posib B MO3HABATEJIbHON M MPaKTHYECKOM
JIeITENbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHWIO YBAXKEHHUS K IPOIECCy TBOpYECTBA B OONACTH TEOPUH U
MPaKTUYECKUX TPUIOKEHUN XHMHH, TOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATbCcid B OOIIECTBEHHO M JUYHOCTHO
3HAYMMBIX NPOOJEMax, CBS3aHHBIX C XWMHUCH, KPUTHYECKH OCMBICIMBATH WHQOPMALMIO W TPUMEHSITH €€ s
MONOJTHEHUSI 3HAHUM, PEIICHUS] MHTEIJICKTYalbHbIX K SKCIEPUMEHTANbHBIX HCCIENOBATENbCKUX 3adad. B 1memnom
cofepKaHHe YYeOHOTO mpeaMera «XUMEsD JaHHOTO YPOBHS HM3YYEHHS OPHUEHTHPOBAHO Ha (OPMHUpPOBAHHE Y
00yJaromuxcss MHPOBO33PEHUYECKOH OCHOBBI JUIsI TOHMMAaHUS (UIOCOMCKMX HAEH, TAaKUX KakK: MaTepHalbHOE
€IMHCTBO HEOPTraHMYECKOTO U OPraHMYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BELIECTB UX COCTABOM M CTPOCHHEM,
MMO3HABACMOCTh MPHUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA U PELICHHS MPOTUBOPEUYHUN MEXIAy HOBBIMU (DakTaMu U
TEOPETHYECKUMH MPEINOCEUIKAMHU, 0CO3HAHKNE POIH XMMHH B PEIICHUH DKOJIOTHYECKUX MPOOIIEM, a Takxke mpoodieM
cOepekeHNs SJHEPTEeTHUECKUX PECYPCOB, CHIPBS, CO3AAHNS HOBBIX TEXHOJIOTHUI H MaTepHAIIOB.

B mnane pemenus 3amad BOCITUTAHUS, PA3BUTHS W CONMATIN3AIMH OOYYAIONMIUXCS MPUHATHIE MPOTPAMMOI 10
XMMUHU TIOAXOABl K ONpENENCHUIO COACpKaHHWS W MOCTPOCHHs IpeaMeTra IpeayCcMaTpuBaloT (OpMUPOBAHUE
YHHBEPCATbHBIX YUEOHBIX NEHCTBUM, HMEIOMUX 0a30BO€ 3HAUCHHE Ui PAa3TUYHBIX BHIOB JESTEIBHOCTU: PELICHUS
mpoOneM, ToUCcKa, aHanu3a u o0paboTku MHGpOPMAIUK, HEOOXOJUMBIX I MPUOOPETEHUs OIbITa MPAKTUYECKOH U
HCCIIEI0BATENBCKOM AESITENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUU XUMHUH.

B mpaxTike npenogaBaHus XMMHAX KaK Ha YPOBHE OCHOBHOTO 00IIeTo 00pa3oBaHus, TaK U Ha YPOBHE CPEIHETO
obmero o0Opa3oBaHHs, TPH OMNPEACICHUH COJEPKATEIbHON XapaKTCPUCTHKU NeJjedl W3ydYeHHs MpeaMera
HarpapJeHHEM MEePBOCTENEHHONW 3HAYMMOCTH TPAJULIMOHHO MPHU3HAETCS (GOPMUPOBAHHE OCHOB XMMUYECKOW HAyKH
Kak 00JIacCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKON JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB
MUPOBOU KyJnbTypbl. C METOOMYECKONW TOUKM 3pPEHHUSl TAKOM MOAXOJ K ONPEACNCHUIO Leied HM3ydeHus npeamera
SIBJISIETCSI BIIOJIHE ONIPABIAHHBIM.

ComacHO TaHHOM TOYKE 3pEHUS TIIaBHBIMH LIETSIMH H3Y4YeHHs NpenMeTa « XuMus» Ha 6azosom yposae (10 —11
KIL.) SIBJISIFOTCSI:

* (¢opMHpOBaHHME CHCTEMBbl XHMHYECKUX 3HAHUH KaK BaKHEUIIEH COCTaBIAIOIIEH €CTeCTBEHHO-HAY4YHOU
KapTHHBI MUPa, B OCHOBE KOTOPOM JIeXKaT KITIOYEBbIE MOHITHA, (pyHIaMEHTAIbHBIE 3aKOHBI M TEOPHH XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHUMAaHHE CYIIHOCTH JOCTYITHBIX 000OIIEHHMI MHPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHHE C HCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

* (¢opmupOoBaHME W pa3BUTHE IMPEACTABICHUI O HAayYHBIX METOJaX IO3HAHWS BELIECTB M XUMHUYECKUX
peakuuid, HEOOXOAUMBIX Ul MPHOOPETEHUs] YMEHHH OPHUEHTHPOBATHCS B MHPE BEIIECTB M XMMHYECKHUX
SIBIICHUM, UMEIOLUX MECTO B MIPUPOJIE, B IPAKTUUECKON U TIOBCEIHEBHON XKU3HU;

* pa3BHTHE YMEHHH M CIOCOOOB JIESTENFHOCTH, CBS3aHHBIX C HAONOJCHWEM M OOBSCHEHHEM XHUMIYECKOTO
IKCIIEPUMEHTA, COONIOICHUEM MIPAaBUII O€30IIACHOTO OOpAIlEHHS C BEICCTBAMH.

Hapsny ¢ 3tuMm, cofepxarenbHas XxapakTepUCTHKA LeJIel U 3a]1ad 3ydeHUs IpeMeTa B IporpaMMe 1Mo XUMHU
YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPHOPHUTETAMHU B CHCTEME CPEIHET0 00Imero oopa3oBaHusl.
CeromHs B TpeNojaBaHWM XWMHUA B OONbIOIed CcTenmeHW OTHAE€TCS NPEINOYTEHUE MPAKTHUECKOW KOMITOHEHTE
comepkaHug OOydYeHUs, OPHEHTHPOBAHHON Ha IIOATOTOBKY BBITyCKHHKA OO0IIe00pa3oBaTebHON OpraHU3aIlHH,
BJIAJICIOIETO HE HAOOpOM 3HAHMH, a (YHKIMOHAILHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMEHHSMH aKTHBHOTO
MOJTyYeHUsI 3HAaHUH U IPUMEHEHHS UX B PEaJIbHOM KU3HU [T peIIeHUs IPaKTHYECKUX 3a/ay.

B cBs3u ¢ 3TUM TIpU U3YUYCHUH IpeaMeTa «XUMHs» JOMUHHUpYIOLIee 3HaYeHHE MPUOOPETAIOT Takue LeIH H
3a/1a4u, KaK:

ajanTamnus o0yJarommxcs K YCJIOBHAM JHHAMUYHO Pa3BUBAIONIETOCS MUpPA, (OPMHUPOBAHNE HHTEIIIEKTYAIbHO
Pa3BUTON JHYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTENIbHOMY NPHUHSATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMH U UX NIPUMEHEHUEM;

¢dopMupoBaHHEe y OOYyYaIOIIMXCSl KIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIETEHIMI), HMEIOIINX YHUBEPCAILHOE
3HAYCHUE ISl Pa3IMYHBIX BHJIOB JIEATSILHOCTH: PEUICHHs MpoOieM, MoucKa, aHanu3a u o0paboTku WH(pOpMaIHH,
HEOOXOAMMBIX I IPUOOPETEHHS OTBITa NEATENBHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B IO3HAHWU XHWMUH, a
TaKKe JJIs OIICHKH C TIO3UINN SKOJIOTHYECKON 0e301MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOIECCOB
Ha OpPraHu3M 4YeJ0BeKa U MPUPOIHYIO Cpeny;

pasBUTHE TIO3HABATEILHBIX WHTEPECOB, HMHTEIUIEKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydYalomuXcs:
CIIOCOOHOCTH CaMOCTOSTENHHO TPHOOpETaTh HOBBIE 3HAHHWS 10 XHUMUU B COOTBETCTBHUU C JKU3HEHHBIMU
MOTPEOHOCTSIMH, HCIIONB30BaTh COBPEMEHHbIE WH(MOPMAIMOHHBIE TEXHOJOTHH IS TOWCKAa W aHajm3a y4eOHOH U
HayYHO-TIONYJIAPHON MHPOPMALINH XUMHUIECKOTO COIEPKAHUS;



(opMHpOBaHHE U pPa3BUTHE Y 00YUaIONIMXCA aCCOUUATUBHOTO M JIOTHUECKOTO MBIIUICHUS, HaOII0AaTeIbHOCTH,
COOpaHHOCTH, AKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, MpPH IJIAHUPOBAHUM W NPOBEICHUU
XUMHYECKOTO IKCTIEPUMEHTA;

BOCIIUTAHHE Y 00ydarommxcst yOe)KIEHHOCTH B TYMaHUCTHYECKOW HAIMTPAaBICHHOCTH XHUMHH, €€ BaKHOU POJIH B
peleHnu To0ambHBIX MPOOIeM PalMOHAIBHOTO MPHPOIONIOIB30BaHMs, TONOJHEHNUS SHEPTEeTHYECKUX PECypCOB H
COXpaHEHMsI MPHUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOr0 OTHOIIEHUS K TMPHUPOJE U CBOEMY
3[0POBBIO, & TAKXKe MPHOOPETEHHsI OIBITA UCIIOIB30BAHUS MTOMYUYCHHBIX 3HAHUN IS PUHATHUS TPAMOTHBIX PELICHUH
B CUTYAIlUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSMHU.

B ydebHOM mTaHe cpemHero oOmiero oOpa3oBaHHS MpeaMeT «XHMHS» 0a30BOTO YPOBHS BXOIUT B COCTaB
MIpeIMETHOH o0nmacTu «ECcTeCTBEHHO-HAYIHBIC TTPEIMETE.

OO1miee yncno YacoB, OTBEAEHHBIX JUIS M3YUCHUS XUMUH, Ha 0230BOM YPOBHE CPEIHEro o0IIero oopa3oBaHus,
cocrasisieT 68 gacos: B 10 knacce — 34 yaca (1 gac B Henemto), B 11 knmacce — 34 yaca (1 gac B Henento).



COIAEP/KAHME OBYYEHUSA 10 KJIACC OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHU4eCcKON XUMUH

[Ipenmer opraHudeckod XMMHH: €€ BO3HHKHOBEHHE, PA3BUTHE M 3HAYEHUE B MOJIYYCHUU HOBBIX BELIECTB U
MarepuaioB. Teopus CTpPOCHHS OpTaHWMYECKMX coenuHeHwid A. M. bytiepoBa, €€ OCHOBHBIE ITOJOXKCHUS.
CrpykTypHBIe (QOPMYNBI OpraHMYECKHX BellecTB. [omoiorus, w3oMepHsi. XHUMHUYEcKas CBS3b B OPraHUYECKHX
COEMHEHHUAX — OAMHAPHBIE U KPAaTHBIE CBA3M.

[IpencraBnenne o KiIacCU(pUKAIMM OPTaHUYECKUX BeliecTB. HoOMEHKIaTypa OpraHWYeCKUX COCTUHEHHN
(cucremarndeckas) ¥ TpUBHAJIbHBIC HA3BAHHS BKHEHUIITNX MIPEJCTABUTENECH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCTIepUMEHTAIbHBIE METOABl H3YYeHHsI BEIIECTB W WX INIPEBpALIeHHU: O3HAKOMJICHHE C oOOpa3namu
OpPraHWYeCKUX BEIIECTB W MarepHajlaMd Ha HX OCHOBE, MOJEIMPOBAHHE MOJEKYJl OpPraHMYECKHUX BEIECTB,
HaOMoIeHNEe W ONMCaHNE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILCHUIO OPTraHUYECKHX BEIECTB NMPH HArpEeBaHUU
(nnmaBneHue, 0OyTIIMBaHUE U TOPEHUE).

YrieBogopoanbl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUH psin. MeTaH U 3TaH — MPOCTEHIINEe MPeICTaBUTENN aIKAHOB!
¢u3nueckne W XMMUYECKHE CBOWMCTBAa (peakiuM 3aMelIeHUs] W TOpeHHsl), HaXOKICHHWE B MPHUPOAE, MOIYYCHHE U
MIpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUNA pPsiA. DTUICH U MPONUIIEH — IPOCTEUIINE MPEACTaBUTEIU
ANKeHOB: (hM3WUYECKHEe U XUMHUYECKHE CBOMCTBA (PEaKIMH TUAPUPOBAHIIS, TATOTEHUPOBAHUS, THAPATAIINN, OKUCIEHUS
Y TIOJIMMEPH3AIIHH ), TIONY4IeHHE U IPIMEHEHHE.

Ankanuensl: Oyramuen-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUECKHE CBOMCTBA (peakius
nojauMepuzanun). [lomydeHne CHHTETHYECKOTO KayuyKa U Pe3HUHBI.

AJKHWHBI: cOCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUHN psA. ALETUIEH — NPOCTEHIINI TpeacTaBUTeNhb
ANKMHOB: COCTaB, CTPOCHHE, (U3NYECKHEe W XUMHUYECKHE CBOICTBa (peaKkmuu THAPHUPOBAHUSA, TaIOTEHHPOBAHHUSA,
THIpaTalui, TOPEHNs), TOTydYeHHe U TPUMEHEHHeE.

Apenbl. benzon: cocraB, cTpoeHue, (pusnueckne M XMMHYECKHE CBOWCTBA (peaklWW TaJOTEHHPOBAHUSA U
HUTPOBaHUsI), IOJlyuYeHHE U IPUMEHEHHE. T0nY01. cocmas, cmpoenue, usuyeckue u xumuieckue ceolcmea (peaxyuu
2A/102eHUPOBAHUSL U HUMPOBAHUS), NONYueHue u npumeHeHue. TOKCHYHOCTh apeHOB. leHeTHYecKas CBsI3b MEXKIY
YIJIEBOJOPOIAMU, IPUHAICKALIUMU K PAa3IUYHBIM KIJIACCaM.

[IpuponHble HCTOYHHWKH YIIIeBOMOpomoB. llpwpomHblii ra3 w momyTHble HedTsIHBIe Ta3el. Hedthr m eé
npoucxoxaeHre. CrnocoObl nepepadoTKi He(TH: MEPEeroHKa, KPeKUHT (TepMUYECKHH, KaTAIUTHYECKUH), TTHPOIIU3.
[IponykTel epepaboTKH HEPTH, UX TPUMEHEHHE B TPOMBILUICHHOCTH U B OBbITY. KaMeHHBIH yronb U MPOAYKTHI €ro
nepepadoTKH.

DKCIIepUMEHTaJIbHBIE METO/IBI U3YYEHHUS BEIIECTB U UX MPEBPAlIeHU: 03HAKOMIIEHHE C 00pa3liaMu IuiacTMace,
KaydykoB M pe3uHbl, koureknuu «HedTe» u «Yroap», MonenmpoBaHHE MOIJEKYJ YIJIEBOIOPOIOB U
raJIOTeHOIIPOM3BOIHBIX, POBEACHIE IPAKTHYECKONW PaOOTHI: MOMyUEHHE ITHIIEHA U N3yUYE€HUE €TO CBOWCTB.

PacuérHble 3anaun.

Brruucnenus mo ypaBHEHHIO XMUMHUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA MCXOAHOTO BEIECTBA HIIH
MPOAYKTa PEaKIHH IO HW3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OJHOTO M3 HCXOAHBIX BEHIECTB HIN MPOIYKTOB
peaKIum).

Kuciopoaconep:kamue oprannyeckue coequHeHust

[IpenenbHbIE OMHOATOMHBIC CIUPTHI. METaHON W 3TAHON: CTPOEHHUE, (PU3MYECKHEe M XMMHUYECKHE CBOWMCTBA
(peakuuy ¢ aKTMBHBIMH METajUIaMH, TaJlOT€HOBOIOPOAAMH, TOpPEHHE), NpUMEHEHHE. BoooponmHble CBI3H MEXIy
MOJIEKYJIaMH CIIUPTOB. JIeHCTBUE METaHOJIA U 3TAHONA Ha OPTaHU3M YEJIOBEKA.

MHOTrOaTOMHBIE CIUPTHL. ODTWICHIIMKONb W TIUIEPUH: CTPOCHHE, (PU3NYECKHEe W XHMHUYECKHEe CBOICTBa
(B3ammozeiicTBHE CO IIETOYHBIMH MeTaUIaMH, Ka4eCTBEHHAs peakiisi Ha MHOTOAaTOMHBIE CHHUPTHI). JleWicTBue Ha
OpraHusM venoseka. [[puMeHeHne mMepruHa v dTUICHIITUKOISL.

deHon: cTpoeHHe MOJEKYJbl, QHU3MYECKHEe W XUMHUYECKue cBoiicTBa. Tokcn4HOCTh (eHoma. lIpumenenue
¢enona.

Anpnerunbl M KemoHsl. DoOpManbAeTHA, alleTaNbJIeTru]: CTpPOeHHe, (U3NUYECKHe M XHUMHYECKHe CBOICTBa
(peakuyy OKHCIICHHS 1 BOCCTAHOBIICHNS, KAYECTBEHHbIE PEaKIliy), IOTydIeHHE U TPUMEHEHNE.

OIHOOCHOBHBIE TIpeelibHbIC KapOOHOBbIE KHUCIOTH.. MypaBpuHasi W YKCyCHash KHCJIOTBHI: CTPOCHHE,
¢u3nueckrue u XMMHUYECKHe CBOIcTBa (CBOMCTBa, 00IIMeE ISl KJlacca KUCIIOT, Peakuus STepUPHUKaLUH), TOTyIeHUE U
npuMmeHneHue. CTeapuHOBasi U OJICMHOBAs KUCIIOTHI KaK MPECTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MBLIa Kak COJIA
BBICIINX KapOOHOBBIX KHCIIOT, IX MOIOIIEe JIEHCTBHE.




CrnoxHble 3QHUpBl KaK MPOU3BOIHBIE KapOOHOBBIX KHCIOT. ['maponu3 cioxkHbIX 3¢upoB. Xupsl. [maponus
xupoB. [Ipumenenue xupoB. buonoruueckast posb >KUpoOB.

VYreBonbl: coctaB, Kiaccu(UKanus YIIeBOmOB (MOHO-, IW- W Tonmucaxapuiel). [Moko3a — mpocredmmi
MOHOCaxXapua: OCOOCHHOCTH CTPOEHHS MOJNEKYIbl, (hH3MYeCKne W XHMHUYECKHE CBOMCTBa (B3aMMOJACHCTBHE C
ruapokcugoM wmenu(ll), okmcrmeHme aMMmmadHBIM pacTBOpoM okcuma cepebpa(l), BoccTaHoBiIeHHE, OpoXEHHUE
DJIIOKO3Bl), HaxOXJIEHWE B IPHUPOAE, NpUMEHeHHWe, Ouonormyeckas poib. PotocunHTte3. Dpykro3a Kak H30MEp
[JTFOKO3BI.

Kpaxman u memmrono3a kak mpupomHbie monuMepbl. CTpoeHHe Kpaxmalia W LeiuTono3bl. dusmueckne u
XIMHYECKHAE CBOWCTBA KpaxMaiia (THAPOIN3, Ka4eCTBEHHAS PEAKIIHS C HOIOM).

OKcIeprMeHTaTbHbIE METOABI U3YYEHHUS BEIIECTB M WX MPEBpAIICHUI: MPOBEACHNE, HAOIIOACHNE U OTHCAaHNE
ACMOHCTPALMOHHBIX ONBITOB: TOPECHUEC CIIMPTOB, KAYCCTBCHHBIC PCAKIIUN OJAHOATOMHLIX CIIMPTOB (OKI/ICJ'ICHI/IC 3TaHOJI1a
okcupoMm Menau(Il)), MHOroaTOMHBIX CIUPTOB (B3amMMoJeiicTBue riuuepuHa ¢ ruapokcuaoM menu(ll)), anpaernmos
(okucnenne amMMHuadHBIM pacTBopoM okcuja cepedpa(l) m ruppoxcumom menu(ll), B3ammopelcTBHE Kpaxmana C
MOJIOM), TIPOBEACHNE IPAKTUIECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KHCIOTHI.

PacuérHble 3anaun.

Brluucnennus mo ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA MCXOAHOTO BEIECTBA HIIH
MPOAYKTa PEaKUUH IO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO W3 HCXOMHBIX BEIIECTB MU TMPOAYKTOB
peakuun).

A3oTcozeprKaliie OpraHnIeCcKue COSTMHEHNS.

AMUHOKHUCIIOTHI Kak am(oOTepHble OpraHWYecKne coeAnHeHus. DPuznyeckne W XUMHUYECKHE CBOWMCTBA
AMUHOKHUCJIOT (Ha MpuMepe MInInHA). bruomornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTuapt.

Benku kak mpupoaHBIE BBHICOKOMOJICKYIApHBIE coeAnHeHus. [lepBuuHas, BTOpUYHAS W TPETHYHAs CTPYKTypa
0enKoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THIPONIU3, ICHATYPALHsl, KaUeCTBEHHBIE PEaKIMK Ha OEJIKH.

DKCIeprMeHTallbHbIe METOJbl HW3Y4YeHHs BEIECTB M WX INpeBpalleHHWN: HAONIONEeHHE W OINHCaHue
JIEMOHCTPAIMOHHBIX OIBITOB: ACHATypanys OEIKOB IIPH HATPEBAHHH, IIBETHBIE PEAKIINU OEIIKOB.

BbicokoMosieKynsipHbIe COeTUHEHMS

OCHOBHBIC TOHSATHS XHUMHH BBICOKOMOJICKYJISPHBIX COCAMHEHUM: MOHOMEpP, MOJUMEDP, CTPYKTYPHOE 3BEHO,
CTENeHb NOJIMMEpPU3ALNH, CpedHssl MoJeKyaspHas Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX
COEMHEHHN — MTOTTMMEpPHU3aIisl 1 MMOITMKOHICHCAIIHS.

OKcIIepUMEHTAIBHBIE METOABl H3YYCHHsI BEIIECTB W WX NPEBpalIeHH: O3HAKOMJICHHE C oOpa3ramu
MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3U.

Peanuzanust MeXXIpeMETHBIX CBS3€H MPH N3yYSHUU OpraHudeckoil XxuMuu B 10 Kiacce ocyniecTBIsIeTcs uepes
WCIOJIh30BaHNE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK M TOHSATHH, SBISIONIMXCS CHCTEMHBIMHU IS
OTAETHHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO KA.

OO011ue eCTeCTBCHHO-HAYYHbIC MOHATHUSA: SBJCHHUE, HAYYHBIH (haKT, TUIIOTE3a, 3aKOH, TCOPHUs, aHAJIMU3, CUHTE3,
KJaccuuKanys, IepuoJuIHOCTh, HaOMoIeHUEe, U3MEPEHUE, SIKCIIEPUMEHT, MOICTTHPOBaHHE.

®dusuka: mMarepusi, YHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKyJa, SHEPreTHYECKH ypPOBEHb, BEIECTBO, TEIO,
00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PH3MUECKHE BETHINHBI U SUHUIIBI KX H3MEPEHUSI.

Buonorus: kierka, oprannsm, onocdepa, 0OMeH BEIEeCTB B opraHu3Me, (HOTOCHHTE3, OMOIOTHIESCKH aKTHBHBIC
BeniecTBa (OeNKH, YIIIeBObI, JKUPBI, PEPMEHTHI).

Teorpadusi: MuUHEpabl, TOPHBIE TOPOBI, TOJIE3HBIE HCKOMAEMBbIE, TOTIIMBO, PECYPCHI.

TexHONOTHA: MHIIEBBIE NPOAYKTHI, OCHOBBI PAllHOHAILHOTO HMHUTaHUs, MOIOIINE CPEACTBA, JIEKAPCTBCHHBIE U
KOCMETHYECKHE Tpenaparsl, MaTepHabl H3 HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.



11 KJIACC OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0CHOBBI XUMHUH

XUMUYECKUH 3JIeMeHT. AToM. fnpo aroma, M30TOMBI. DNMEKTpOHHAas 000J0YKa. DHEPreTHYeCKHEe YPOBHH,
MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d- a7eMeHThl. OCOOCHHOCTH paclpeeNieHHsT AIEKTPOHOB MO OpOUTAJsIM B
aToMax 3JIEMEHTOB IIEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(UTYPAIIUS aTOMOB,

[lepuonuueckuil 3axkoH u Ilepumommueckass cucrtema xumudeckux saemeHToB [l M. MenneneeBa. CBsi3b
MepUOANYECKOro 3akoHa U Ilepuoguyeckoit cuctemMbl XUMHUeckux siemMeHToB [[. M. MeHneneeBa ¢ cCOBpeMEHHOMH
TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHWS CBOWCTB XHMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX WUMU
MIPOCTHIX M CIOXKHBIX BEUIECTB IO TPYIIaM U NeproAaM. 3HaUeHHE IEPHOANYCCKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMUYECKasi CBsA3b. BUIBI XUMHUECKOW CBS3U (KOBAJICHTHAs HETIONISIPHAS U TMOJSPHAs,
WOHHAs, MeTaJulndeckas). MexaHn3Mbl 00pa30BaHWS KOBAJICHTHOW XWMHUYECKOW CBs3W (OOMEHHBIH M JOHOPHO-
aKIIeTITOPHEIN). BomopomHast ¢Bs3b. BaneHTHOCTD. DieKTpooTpuareTbHOCTh. CTeneHb OKUCaeHu. VIOHBI: KaTHOHBI
Y aHHUOHBI.

BemecTBa MOJNEKyIIpHOTO M HEMOJEKYISPHOTO CTPOEHMSA. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBAa. |HIIBI
KPUCTAJUTMUECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA BEIISCTB OT THUITA KPUCTAJUTMUECKON PEIIETKU.

[lonsiTne o mucnepcHBIX cucTeMax. VICTHHHBIE W KOJJIOWMIHBIE pPacTBOPBHL. MaccoBas 0Nl BellecTBa B
pacTBope.

Kiaccudukamuss Heopranmdeckux coeauHeHWi. HomeHkimaTypa HEOpPraHMYECKHX BemecTB. |eHeTHdeckas
CBSI3b HEOPTAHMYECKUX BEIIECTB, MPUHAIICKAIINX K PA3ITMIHBIM KIaccaM.

Xumundeckas peaknus. Knaccuduranus XUMHUYECKUX pEaklUil B HEOPTaHWYCCKONH M OPraHUYEeCKOM XUMHH.
3aKOH COXpaHEeHHs] MacChl BELIECTB, 3aKOH COXPAHEHUS U MIPEBPALLECHUS SHEPTUU IIPU XUMUYECKUX PEaKLHUsIX.

CxopocTh peaknuw, €€ 3aBHCHMOCTh OT pa3nuuHbIX (aktopoB. OOpaTumple peaknud. XHUMHYECKOE
paBHOBecue. DaKTOPHhI, BIUSIONIME HA COCTOSHUE XUMUYEeCKOTo paBHoBecus. [Ipunnun Jle [larenbe.

OnexrponuTHueckas auccoruanug. CuiabHble U ciadble 37IeKTponuThl. Cpesla BOJHBIX PAaCTBOPOB BELIECTB:
KHCIIas, HeUTpaJlbHasl, MIEIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcnepuMeHTalbHbIE METOJbl H3Y4YeHHUsS BENeCTB W WX TMpEBpalleHUN: IeMOHCTpamus TaOiuil
«ITepuonuueckas cucremMa xumMuueckux sneMeHToB JI. M. MeHneneeBa», u3yueHUE MoJeNed KPUCTAIITUYECKUX
pemETOK, HAOMIOJICHHE U OTIMCAHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX ONBITOB (Pa3lIoKEHUE MIEPOKCHIA BOIOPOAA
B IIPUCYTCTBUU KaTaln3aropa, OMpPEeTIeHUe CPeIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHAUKATOPA,
peakuu MOHHOTO OOMEHa), MPOBEACHUE IMPAKTHUECKOW paboThl «BiusHME pa3muYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKON PEAKIIHI».

PacuérHbie 3anaun.

PacuéTel 1o ypaBHEHHSIM XHMHYECKMX PEaKLMi, B TOM YHCIE TEPMOXMMHUYECKHE PACUYETHI, PACUETHI C
HCIIOJIb30BAHKMEM TOHSATHS «MAacCOBasl 101 BEILIECTBAY.

Heopranuyeckas xumus

Hemeramnsl. Tlonoxenue HemeTtamioB B [lepuonuyeckoil cucteme xumudeckux anemeHToB J[. YI. Menaeneera
U OCOOCHHOCTH CTpOeHHS aTtoMoB. Du3WdecKkne CBOWCTBA HEMETAJUIOB. AJJIOTPOINHUS HEMETauIoB (Ha mpumepe
KHCI0poa, cepbl, pochopa u yrieposa).

XuMHUECKHE CBOWCTBA BaKHEHIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, Gocdopa, yriepoaa U KpeMHUs) U
WX COCIMHEHUH (OKCH/IOB, KUCIOPOACOISPIKAIIMX KUCIIOT, BOJIOPOIHBIX COCIUHEHMUIA).

[IpuMmeHeHne BaKHEHIINX HEMETAIJIOB U UX COCUHEHUN.

Mertamnbl. [Tonoxenue meraminoB B Ilepuoanueckoit cucreme xumuueckux snemeHTtoB JI. M. Menpeneena.
OCOOCHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000J04eK aTtoMoB MerauioB. OOmme (U3MUECKUe CBOWCTBA METAJLIOB.
CruiaBbl METAJUIOB. DNEKTPOXUMHUUCCKUHN PsIJT HAIPSDKEHUN METaJUIOB.

XuMHUEeCKUE CBOMCTBA BaXKHEHIINX METAUIOB (HATpUH, Kaluid, KaablUi, MarHUH, aJllOMUHHUM, ITUHK, XPOM,
KeIe30, Mellb) U X COCTMHECHU.

O6mue criocoOsI momydeHus MeTauioB. [IpiMeHeHrne MeTauioB B OBITY M TEXHHUKE.

OKCTIEpUMEHTAIIbHBIC METOJBI M3yUCHHUs BEIICCTB M MX IPEBpAICHUI: M3ydeHHE KOJUICKIUH «MeTamisl u
CILIaBBI», O0pa3l0B HEMETAJJIOB, pEUICHHWE DJKCIEePUMEHTaIbHBIX 3ajad, HaONIJeHHEe U OINHCaHHE
JIEMOHCTPAIMOHHBIX W J1a0OPATOPHBIX OMBITOB (B3aMMOJCHCTBHE T'HMAPOKCHIA AOMUHHUS C PACTBOpPaMH KHUCIOT U
IesIo4Yei, KaueCTBEHHbIC PEaKIIMK Ha KATHOHBI METaJIIIOB).

PacuérHbie 3anaun.



Pacu€rel Macchl BemecTBa MM 00bEMa Ta30B MO W3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM O0BEMY
OZIHOTO W3 YYacTBYIOIUX B PEaKIMU BEIIECTB, pacuéThl Macchl (00bEMa, KONMMYEeCTBA BEIIECTBA) IPOAYKTOB PEaKIty,
€CJIM OJHO U3 BEILECTB UMEET IPUMECH.

XuMHS U JKM3Hb

Ponp xumum B obecriedeHMH 3KOJOTHYECKOW, HHEPreTHYEeCKOW W THIIEBOM O0e30MacHOCTH, Ppa3BUTHU
MeauuyHeL. [ToHATHE 0 HAayYHBIX MEeTO/IaX MO3HAHMS BEUIECTB M XUMHUECKHUX peakLuil.

[Ipeacrasnenust 00 0OIMX HAYYHBIX NTPUHIMIAX POMBIIIJICHHOTO IOJyYeHHs] BAKHEHIITNX BELIECTB.

UenoBek B MHUpPE BEIIECTB M MATEPHANIOB: BAKHEUIIUE CTPOUTENbHBIC MaTepualibl, KOHCTPYKLHOHHBIC
Marepuaibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuaibl I JJIEKTPOHHKU, HAHOMATEpUalibl, OPraHUYECKHUE U
MHHEpaIbHBIC YI0OPSHHUS.

XuUMHS ¥ 3I0pOBBE UEIOBEKa: MpaBUila HMCHOJIb30BAHUA JIEKAPCTBEHHBIX IMPENaparoB, MpaBuia 0€30MacHOTOo
WCTIOJIb30BaHUS MIPETapaToB OBITOBOM XMMUHU B IOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanmzamust MeXnpeaMETHBIX CBs3€dl NMpH WM3y4YeHWH OOmeld W HeopraHnmdeckod xumuu B 11 Kmacce
OCYIIECTBIISIETCS] Yepe3 MCIOIb30BaHHe KaK OOIMIMX €CTeCTBEHHO-HAyYHBIX MOHITHHA, TaK W MOHATHH, SBISIONIIXCS
CHUCTEMHBIMH I OTAENBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmye ecTecTBEHHO-HAyYHbIE IOHITHA: HAay4YHBIH (akT, TUIMOTE3a, 3aKOH, TEOpHs, aHalu3, CHHTE3,
KJIACCU(UKAIHS, IEPUOTUIHOCTh, HAOIIONEHUE, SKCIICPUMEHT, MOJISIIUPOBAaHUE, U3MEPEHHE, SBICHHUE.

®u3nka: MaTepus, HHEPrusi, Macca, aroM, SJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HM30TON, PATAUOAKTUBHOCTb,
MOJIEKyJ1a, JHEPreTUYecKUii ypOBEHb, BEIIECTBO, TEJI0, OOBEM, arperarHoe COCTOSHHE BEIIeCTBa, (hH3MUecKue
BEJIMUMHBI U €IUHUIIBI X U3MEPEHUS, CKOPOCTb.

Buonorus: kieTka, opranusM, 3KocucTeMa, obnocgepa, Makpo- 1 MUKPO3JIEMEHThI, BATAMHHBI, 0OOMEH BEILIECTB
B OpraHH3ME.

l'eorpadmsi: MuHEpaBl, TOPHBIE TOPOJIBI, TOJE3HBIE HCKOTIAEMbIE, TOTUTUBO, PECYPCHI.

TexHOoJMIOTHusl: XMUMHYECKasi MPOMBIIUIEHHOCTh, METaJULyprus, MNPOU3BOACTBO CTPOMUTENBHBIX MAaTrepuaios,
CEIbCKOXO3SMCTBEHHOE MPOW3BOJACTBO, IHUIIEBas MPOMBINUICHHOCTh, (hapMaleBTHUECKass IPOMBIIUICHHOCTD,
MPOU3BOJCTBO KOCMETHYECKUX IMpernaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHaJIOB, 3JEKTPOHHAs
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA BA30BOM YPOBHE
CPEJHET'O OBIIEI'O OGPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHHWS K pE3ylIbTaraM OCBOCHHs OOYYaIOUIMMHUCS MPOTPaMM CpEIHETO
obmero o0Opa3oBaHHi (JIMYHOCTHBIM, METaNpeAMETHBIM M MpeAMeTHbIM). HayuHo-meToandeckoil OCHOBOW aiist
Pa3paboTKH IUIAHUPYEMBIX PE3yJAbTAaTOB OCBOEHHS MPOTrpaMM CPEeIHEro OOmIero oO0pa3oBaHUs SBISIETCS CHCTEMHO-
JeSITeIbHOCTHBIN TOIXO,.

B cootBeTcTBHH C CUCTEMHO-ACATCIIBHOCTHBIM IMOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUA
npeaMera « XMMHUs» Ha YPOBHE CpelHEro 001ero 00pa3oBaHus BHIACICHBI CICAYIOIINE COCTABIISIOIIUE:

OCOo3HaHHE OOYYaroIIMMHCS POCCUIICKOW Tpa)KAAaHCKOM HIEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH M CAMOOTIPEICIICHHIO;

HaJIN4YKEe MOTHUBALIMU K O0y4EHHIO;

[IeJICHANPABIICHHOE PAa3BUTHE BHYTPCHHHX YyOEXICHWM IJIWYHOCTH HA OCHOBE KIFOUEBHIX IICHHOCTEH U
HMCTOPUYECKUX TPaaului 6a30BOM HAYKU XUMHH;

TOTOBHOCTh W CIOCOOHOCTH OOYyYaroIIUXCS PYKOBOJCTBOBATHCS B CBOCH JESTENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAMH, IPUCYIIUMH LEJIOCTHONW CHCTEME XUMHUUECKOr0 00pa3oBaHMs;

HQJINYME MPABOCO3HAHMS HKOJIOTMUYECKOH KYyNbTYphl M CHOCOOHOCTH CTaBHTh LIEIW M CTPOUTH >KU3HEHHBIE
IUIaHBI.

JInuHOCTHEBIE PE3YILTATBI OCBOCHUS IMIPEAMETA «XUMHA» JOCTHUI'alOTCA B €IUHCTBEC y‘lC6HOI7[ M BOCIIUTATEIbHOMU
JeSITENbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTAMU U
uaeaJaMd POCCHUHCKOTO TPaKAaHCKOTO OOIIecTBa, NPUHATHIMH B OOILIECTBE HOPMaMHM M TPaBHJIAMU IOBEICHHS,
CHOCOOCTBYIOIIMMH TPOLECCaM CaMOIIO3HAHMS, CaMOPA3BUTUS W HPABCTBEHHOI'O CTAHOBJICHHS JIMYHOCTH
00yJaromuxcs.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHHS IMpeIMeTa «XHMHUS» OTPaKaloT CPOPMUPOBAHHOCTH OTBITA
MO3HABATEIBHON M MPAKTUUECKON JACATEILHOCTH 00YyHYaIOMIMXCS MO peaiu3aluy NPUHATHIX B 00LIeCTBE ICHHOCTEH, B
TOM YHCIIE B YaCTH:

1) rpa:kaIaHCKOr0 BOCIIMTAHUS:

0CO3HaHMS OOYYarOUIMMUCS CBOMX KOHCTHTYLMOHHBIX IIpaB M OOS3aHHOCTEW, YBaKEHUs K 3aKOHY H
MIPaBOMOPSAAKY;

MMpEeACTaBJICHHA O COUUAILHBIX HOPMax 1 MpaBujiaxX MEKIMYHOCTHBIX OTHOIIECHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKON AEATEILHOCTH MPH CO3IaHUH yUEOHBIX MPOEKTOB, PELICHNH YUYEOHBIX U
MIO3HABATEJbHBIX 3a/1a4, BBIMOJTHEHNH XUMHYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaTh W IPUHMMATh MOTHUBBI, HAMEPEHUs, JIOTMKY M apryMEHTBl APYIHX INPH aHaIW3e
pa3iIMYHbIX BUAOB y‘IC6HOI71 JCATCIBHOCTH,

2) NaTPHOTHYeCKOT0 BOCIUTAHNS:

LIEHHOCTHOTO OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEIHUIO OTEUYECTBEHHON XUMUH;

YBaKEHHUS K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH M NMPAKTHYECKOTO MPUMEHEHHSI XUMHUHU, OCO3HAHHUS TOTO,
YTO JOCTHXKCHUS HAyKH €CTh PE3YyNbTaT JIUTEIbHBIX HAONIOACHUH, KPONOTIMBBIX SKCIIEPUMEHTAIBHBIX ITOHCKOB,
IIOCTOSIHHOT'O TPYy/a YYEHBIX U IIPAKTUKOB;

HUHTCPECAa M MO3HABATCIbHBIX MOTHBOB B IOJYUYCHHU U IMOCICAYIOIIEM aHAINU3C I/IH(bOpMaHI/II/I 0 MNEPEAOBLIX
JOCTHXEHHUAX COBPEMEHHOM O0TEYECTBEHHON XUMUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMUS, STUUECKOIO [IOBEACHUS;

CcrocoOHOCTH OIICHUBATb CUTyallUH, CBA3AHHBIC C XUMHWYCCKHMU ABJICHUAMHU, WU NPUHUMATb OCO3HAHHBIC
peuicHus, OPUCHTUPYACH Ha MOPAaJIbHO-HPAaBCTBEHHBIC HOPMbI U IICHHOCTH,

TOTOBHOCTH OLICHMBAThH CBOE MOBEIEHUE U TIOCTYNKH CBOMX TOBApPUILEH C MO3UIMI HPAaBCTBEHHBIX U MTPABOBBIX
HOPM M OCO3HaHHUE MOCIIEACTBUN 3TUX HOCTYIIKOB;

4) dopMupoBaHus KYJIbTYPHbI 310POBbSI:

MMOHMMaHUS IIEHHOCTEH 3I0pOBOT0 B 6e30macHoro odpasa KM3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS
K COOCTBEHHOMY (PM3HUECKOMY H MICUXHUYECKOMY 3/10POBbIO;

coOMIoeHus1 mpaBuil OE30MacHOrO OOpallleHHs C BElIecTBaMH B OBITY, MMOBCEIHEBHOW >KU3HU U B TPYHAOBOU
JesSITEeNbHOCTH;

MOHUMAaHUS LEHHOCTU MPaBUJI WHAMBHIYAJIBHOIO M KOJUIEKTUBHOTO O€30MacHOrO MOBEIEHHS B CHUTYalMAX,
YIPOXKAIOIIMX 30POBBIO U KU3HU JHOEH;



OCO3HAHUS TIOCJICACTBUN 1 HEMPUATHS BPESIHBIX MPUBBIYCK (YIOTPEOICHHUS aJIKOTOJIs, HAPKOTHKOB, KYPECHUS);

5) TpynoBoro BocnuTaHusi:

KOMMYHHKATUBHOW KOMITETEHTHOCTH B yYeOHO-HCCIIEIOBATENBCKON NIEATEIEHOCTH, OOMIECTBEHHO MOJIE3HOM,
TBOPYECKOH M PYTUX BUIAX NEATSITHFHOCTH;

YCTaHOBKHM Ha aKTHMBHOE y4YaCTHE B PEIICHHH MPAKTHYECKUX 3a]ad COIMAIBLHOM HAIPaBIICHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYESCKOMY M3YYCHUIO MPOQECCHil pa3IMYHOTO POja, B TOM YUCIIC Ha OCHOBE NMPUMCHEHUS
MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaKEHUS K TPYAY, JIONAM TpyAa U pe3ylbraraM TPyIOBOH JIesTENTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYaJbHOW TpaeKTOpHH o0Opa3oBaHusA, Oymymed mpodeccuu u
peanmu3anuu COOCTBEHHBIX >XU3HEHHBIX IUIAHOB € Y4YETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XWMHUU,
HWHTEPECOB U MOTPEOHOCTEH 00LIECTRA;

6) 3K0JI0rH4eCcKOro BOCIMTAHUS:

AKOJIOTHUYECKH IEJIECO00Pa3HOTO OTHOIICHUS K TPUPOAE, KaK HCTOYHUKY CYIIECTBOBAHHS KU3HU HA 3eMIIE;

TTOHUMAaHUSI TIOOATEHOTO XapaKTepa 3KOJIOTHMYCCKUX MPOOJIeM, BIHMSHHS SKOHOMHUYECKHUX TPOICCCOB HAa
COCTOSIHUE TIPUPOJHOM U COI[MAJIbHOM CPENbI;

OCO3HaHUSI HEOOXOIMMOCTH HCIOIb30BAHUS JOCTHKCHUN XHMHU I PEHICHHUs] BOIMPOCOB PaIlMOHATHHOTO
MIPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUITHS JAEUCTBUH, NPHUHOCAIIUX BpEJ OKpyXarwolled NOpUPOAHOU cpene, yMEHHS
MIPOTHO3UPOBATh HEONArONpPUATHBIE SKOJIOTHYECKHE IOCIEACTBHS MPENNPHHAMAEMBIX JEUCTBUH U MPEAOTBpaIIaTh
ux;

HAJIUYUsS Pa3BUTOTO SKOJOTMUYECKOTO MBIIUICHUS, JKOJOTHUYECKOM KYIBTYpHl, ONBITA JAEATEIBHOCTHU
SKOJIOTUYECKOM HANpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI MMH B I[I03HABATEIbHOW, KOMMYHHKAaTHBHOM U
COLMATHHOMN MPAKTUKE, CITIOCOOHOCTH M YMEHHS aKTUBHO ITPOTHBOCTOSITH UACOIOTHN XeMO(OoOHH;

7) HEeHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd U
0O0IIECTBEHHOW MPAKTHKH;

MMOHUMAaHUS CHEIU(PUKN XUMHHA KaK HayKd, OCO3HaHUA €€ poliu B (POPMHPOBAHUU PAIMOHAIBHOTO HAyYHOTO
MBIIUICHUS, CO3[JaHUH [IEJIOCTHOTO MPEJCTABIECHUSI 00 OKPYXKarollleM MHUpe Kak O eIWHCTBE MPHUPOIBI U YeJIOBEKa, B
MMO3HAHWUH MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHnH Po0OIeM COXpaHeHHs PUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B OCO0OH 3HAYMMOCTH XUMHUH JUIsi COBPEMEHHOW IMBHJIM3AlMU: B €€ TYMaHHUCTHYCCKOM
HaNpPaBJICHHOCTH U BaXXHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepHAIbHON KYJIBTYDPBI, PEUICHUH II00ATBHBIX MPOOIeM
YCTOHYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOW, IHEPTETUUCCKOM, MHUINEBON M IKOJIOTHYECKOH OE30MacHOCTH, B
Pa3BUTUU MENUIIUHBI, 00ECIIEYeHUH YCIOBHI YCIIEITHOTO TPYJA U SKOJIOTHYECKH KOM(OPTHOM KU3HU KXKAOTO WieHa
o0111eCcTBa;

€CTECTBCHHO-HAYYHOW TPAaMOTHOCTH: ITOHHUMAaHHUS CYITHOCTH METOJIOB ITO3HAHHUS, HCIOJB3YEMBIX B
€CTECTBCHHBIX HayKaX, CIHOCOOHOCTH HCIOJIb30BaTh IOJNydyaeMbie 3HAHWS I aHaIM3a U OOBSICHCHUS SBJICHUHN
OKPY’KaIOIIero MUpPa M MPOUCXOASIIUX B HEM W3MEHCHH, YMEHUs JiellaTh 00OCHOBaHHBIC 3aKIIFOUCHUS Ha OCHOBE
Hay4HBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEIBI0 IOTYYSHHS JJOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIPHO HCIIONB30BaTh XWMHUYECKHE 3HAHWS JUIS pEIIeHHs MpoOJieM B PEabHBIX
JKU3HCHHBIX CUTYAITHIsIX;

HMHTEpeca K MO3HAHUIO U UCCIIEIOBATENIbCKOM IeITeTbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY ITOJIyYCHUIO
HOBBIX 3HAHHU TI0 XMMHH B COOTBETCTBHU C JKU3HEHHBIMU OTPEOHOCTAMU;

HHTEpeca K 0COOCHHOCTSAM TPyla B Pa3IMIHEIX cepax npodecCHOHATHHON NeATETHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yAbTaThl OCBOEHHMS Yy4eOHOro mpeaMmera «XHUMHsS» Ha YPOBHE CpPEIHEro oOIIero
00pa30BaHUs BKIIOYAIOT:

3HaYUMble U1 (OPMHUPOBAHUA MHUPOBO33PEHHS OOyYArOmMXCAd MEXKIUCIHUILIMHAPHBIE (MEXIPEIMETHBIE)
oO0IIeHayYHbIE TMOHATHS, OTPa)Kalolre IEeIOCTHOCTh HAay4YHOW KapTHHBI MHUpPA M CIEUU(PHKY METOAOB IO3HAHUS,
UCTIONIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE, MIPOIeCcC, CUCTEMa, HAyUYHBIH (aKT,
NPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHWE, HAONIONCHUE, M3MEPEHHE, IKCIIEPUMEHT M
JpyrHe);

YHUBEpcaJbHbIE yaeOHbIE JecTBHA (IT03HABATEIbHBIE, KOMMYHHUKAaTHBHBIE, PETYIATHBHBIE), 00eCIeunBaIoOIIie
(dopMupoBanre QYHKIIMOHATBLHON IPAMOTHOCTH U COIIHATIBHOM KOMIIETEHIINN 00yYaroIIuXcs;



CIOCOOHOCTh 00YYarOIIMXCS UCIONIb30BaTh OCBOCHHBIE MEKIUCIUTUIMHAPHBIC, MUPOBO33pEHUECKUE 3HAHUS U
YHHUBEPCAIbHBIC YUeOHBIC JICHCTBUS B TIO3HABATEIILHOW U COLMAIBHOMN MPaKTHKE.

MeTtanpeaMeTHBIE Pe3yNbTaThl OTPAXKAIOT OBJAJCHUE YHHBEPCATbHBIMA YYEOHBIMH TI03HABATEIbHBIMH,
KOMMYHHKATUBHBIMH U PETYISATUBHBIMU JEUCTBUSMHU.

ORiajieHNe YHHBEPCAJIbHBIMA YUeOHBIMH MO3HABATEIbLHBIMH J€HCTBUAMM:

1) 6a30BbIe JJOrHYECKHUE JIeiCTBUA:

CaMOCTOSITEIHHO (hOPMYIIMPOBATh U aKTYaJIH3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OTIPEeNEeNSTh IeNU JeSTebHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU HX JOCTHUKEHHUS, COOTHOCUTH PE3YIBTATHI
JEeSITETFHOCTH C MIOCTABICHHBIMHA ENISIMU;

HCIOJIb30BaTh MPH OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIJACIATh XapaKTePHbIC MPU3HAKU
MOHSTUN M YCTaHABJIUBATh UX B3aMMOCBA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MTOHATHUS JJIsi OOBSICHEHHS OT/IEIBbHBIX
(haKTOB U SIBJICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPUH JIJIS KIIACCU(UKAIIUH BEIIECTB M XUMHUECKUX PEaKInii;

YCTaHABIUBATh MPUYNHHO-CIIEACTBEHHBIE CBS3N MEXy N3y9aeMbIMHU SBJICHUAMU;

CTPOMTH JIOTHYECKHE pacCyXaeHus (MHAYKTUBHBIC, ACyKTUBHBIC, [10 aHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH U
MIPOTHUBOPEUUS B pACCMATPUBACMBIX SBJICHUAX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIIOUCHUS;

MPUMEHSTh B TPOLECCE IO3HAHUS, HCIOJIb3YyEeMbIE B XHUMHUU CHMBOJHYECKHE (3HAKOBBIC) MOJEIH,
MpeoOpa3oBbIBaTh MOJIENLHBIC TPEACTABICHUS — XUMHYECKHH 3HAaK (CHMBOJ) dJJIeMEHTa, XUMUYeckas (opmyna,
YpaBHEHHE XMMHUYECKOH peakluu — MPHU PEIIeHUH YYeOHBIX MMO3HABATEIbHBIX W MPAKTUYECKUX 3aJlad, MPUMEHSTH
Ha3BaHHBIE MOJIEIIbHBIC MTPEICTABICHUS IS BBISBICHHUS XapaKTEPHBIX MPH3HAKOB U3yJaeMBbIX BEIIECTB M XUMUIECKIX
pEeaKUHUid.

2) 6a3oBbIe MCCJIE0BATEILCKHE IeliCTBUS:

BJIaJIETh OCHOBAMH METO0OB HAyYHOTO MO3HAHMS BEUISCTB M XMMHUYECKUX PEAKIIUH;

dbopMynupoBaTh €W W 3aJadd HCCIEJOBAHUS, HCIOIH30BaTh IIOCTAaBJICHHBIE W CaMOCTOATEIHHO
c(hopMynHpOBaHHBIE BOMPOCH B KAaueCTBE HMHCTPYMEHTA MO3HAHHWS W OCHOBHI Ui (HOPMUPOBAHUS THUIOTE3BI IIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSATEJHLHOTO IUIAHUPOBAHHMS M TPOBEICHUS YUYEHUYECKHX SKCIICPUMEHTOB,
COBEpPIIICHCTBOBATh yYMEHUs HAOMIONATh 32 XOJOM IIPOIecCca, CAMOCTOSATEIEHO MPOTHO3UPOBATH €r0 PEe3YINbTar,
(hopmymnmupoBaTh 000OIIEHHUSI W BBHIBOJBI OTHOCHTEIBHO TOCTOBEPHOCTH PE3YIETaTOB HWCCIIEAOBAHUS, COCTABISTh
000CHOBaHHBIN OTYET O MPOJIECTAHHON pabdoTe;

nproOpeTaTh ONBIT YUCHHYSCKOW MCCIIE0BaTENbCKON U MPOEKTHOM JeATEIbHOCTH, IPOSBISITH CIIOCOOHOCTD U
TOTOBHOCTh K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUUECKUX 3a7ad, IPUMEHCHUIO PA3JIMYHBIX METOIOB
MTO3HAHMS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHKAX MH(POPMANWW (HAYYHO-TIOMYISIPHAS JUTeparypa XUMHAYECKOTO
CoZiep KaHus, CIPaBOYHbBIC MOCO0OUs, pecypchl MIHTepHeTa), aHAIM3UPOBAaTh MH(DOPMAIHIO PA3IHYHBIX BUIOB U (HOpM
MPEJCTABIICHUS, KPUTUYECKH OI[CHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUYHUBOCTh;

(hopMyITHpOBaTh 3aPOCHI U IPUMEHSATH Pa3TUYHBIC METOBI TIPU MOKUCKE U 0TOOpe MH(OpMAITK, HeOOXOAMMOMN
JUTS BEITIOTHEHUS Y4eOHBIX 3a71a4 ONpeAei€HHOTO THIIA;

npuoOpeTarh OMBIT WCIOJIB30BaHUS WH()OPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA W Pa3IUIHBIX
MMOMCKOBBIX CHCTEM;

CaMOCTOATENbHO BHIOMpaTh ONTHMANbHYIO (opMmy mpexacraBieHus HHPopManuu (CXeMbl, TpaduKH,
JarpaMMebl, TaOJUIIbI, PUCYHKH U JIPYTHE);

WCTIOJIh30BaTh HAYYHBIA SA3bIK B Ka4€CTBE CPEACTBA MpPH paboTe C XUMUYECKOH WH(pOpMamuen: MPUMEHATh
MeXIpenMeTHbIe ((pu3ndeckne 1 MaTeMaTHIECKIE) 3HAKU M CHMBOJIBI, (DOPMYITBI, a00peBHATypbI, HOMEHKIIATYPY;

WCIIOJIL30BATh M TIPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEACTBA HATIISTHOCTH.

OriajieHNe YHHBEPCAJILHBIMUA KOMMYHHKATUBHBIMH J1€fiCTBHSIMHA:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMbI B XOJIE JAMANIOTa W/WIIN JUCKYCCHH, BBICKA3bIBATh WICH,
(hopMyMHPOBaTh CBOU MPEATIOKEHUS OTHOCUTEIHHO BBHIITOIHEHHS MPEITI0KEHHON 33/1a9H;

BBICTYNATh C MPE3EHTAINeN pe3yIbTaToB MMO3HABATEIHHON JEeSITENbHOCTH, MOMYYEHHBIX CAMOCTOSATENBHO WIIH
COBMECTHO CO CBEPCTHMKAMU TMPU BBIMOJHECHUH XUMHYECKOIO OKCICPUMEHTa, MPAKTUYECKOH paboThl IO
HCCIICIOBAaHUIO CBOMCTB W3y4aeMBIX BELIECTB, pealu3alii y4eOHOTo TpoekTa M (POpMYIMpOBaTh BBHIBOABI II0
pe3ynbTaTaM MpPOBEAESHHBIX UCCIEIOBAHUIA ITyTEM COITIAaCOBAHUS MO3UIUH B X0O/1€ 00CYXICHUS U OOMEHA MHCHUSIMU.

OgiaieHNe YHHBEPCAJIbHBIMHA PEryJISITUBHBIMH J€HCTBUSMM:

CaMOCTOSTEIHHO TUTAHUPOBATh M OCYIIECTBIIATH CBOKO TMO3HABATENFHYIO NEATENBHOCTD, ONpeAeNss e€ e U
3aJlauyd, KOHTPOJIMPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IIpe/jiaracMblil ajJrOpuTM ACHCTBUN mIpH



BBITIOJTHCHUU Y4YEOHBIX M HCCIICJOBaTEeIIbCKUX 3a/lad, BBIOMpaTh HamOoyee A(PQPEKTUBHBIA CIOCO0 UX pPELICHHS C
y4ETOM TIOTYYCHHUSI HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKUX PEAKIUIX;
OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CAaMOAHAJIM3a U CAMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTtHble pe3ynbTaThl 0CBOEHUS Kypca « OpraHnyecKasi XuMUs» OTPakaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O XMMHYECKOW COCTAaBISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUDA,
PO XMMHUH B TIO3HAHWU SIBICHUM NPHUPONBI, B (QOPMUPOBAHWHM MBIIUICHUS W KYJIBTypbl JUYHOCTH, €€
(YHKIIMOHAILHONH TPaMOTHOCTH, HEOOXOMUMOH IS PEeLICHUS] PAKTHYECKUX 3a/1ad M SKOJIOTHYeCKH 00O0CHOBAHHOTO
OTHOILIEHHS K CBOEMY 3/I0POBBIO U IPUPOTHON CpEIE;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHHWM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOINNE MOHATHSA (XUMHYECKUN
JJIEMEHT, aToOM, J3JEKTPOHHas OO0OJOYKAa aroMa, MOIIEKyJa, BAJIEHTHOCTh, SIEKTPOOTPUIATEIHHOCTh, XUMHUYECKas
CBsI3b, CTPYKTYpHas hopmyia (pa3BépHyTast ¥ COKpaIiéHHas), MOJb, MOJISIPHAS Macca, MOJISIPHEIN 00BbEM, YIIIepOIHEII
CKeJleT, (YHKIIMOHATIbHASL TPYINa, PaguKall, H30MEepHs, N30MEPhI, TOMOIIOTHUECKUI PSJl, TOMOJIOTH, YTIIEBOAOPOIHI,
KHCIIOPOZ, M a30TCOJEpKaIllMe COEAMHEHHUS, MOHOMEp, IOJMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISpHBIC
COCAMHEHHMS); TEOPUH U 3aKOHBI (TEOpHusl CTPOEHHsI OpraHMueckux BemecTB A. M. ByTinepoBa, 3akoH cOXpaHEHHUS
MAacChl BEIIEeCTB); 3aKOHOMEPHOCTH, CHMBOIMYECKUHN SI3bIK XUMWHU; MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIIHe B OCHOBE
MMOHUMaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SABJICHHUH, (PAKTOIOTHIECKHE CBEIEHHUS O CBOMCTBAaX, COCTABE,
MOJly4eHHH © Oe30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHWYeCKUX BEIIECTB B OBITY U TNPaKTUYECKOH
NeSITEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTb YMEHHUH BBIABIATH XapaKTepHblE NPU3HAKH MOHSATHH, yCTAHABIMBATh MX B3aMMOCBSI3b,
WCIIOJIB30BATh COOTBETCTBYIOLIME MOHSATUS MPU OMUCAHUU COCTaBa, CTPOEHUS MU MPEBpPALICHUI OpraHU4EeCKUX
COCIUHCHHI;

c(OPMUPOBAHHOCTh YMEHHUI HCIIONB30BaTh XUMHUYECKYI0 CHMBOJHKY JJISI COCTABICHHS MOJICKYISAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOI) GOpMyNl OpraHWYeCKHX BEIIECTB W YPaBHEHHH XUMHYECKHX PEaKiHy,
M3TOTaBIMBaTh MOJIEIH MOJEKYJI OPraHNYECKUX BEIIECTB I WIITFOCTPALMU X XUMHUYECKOTO M MPOCTPAaHCTBEHHOTO
CTPOCHHSI;

c(hOpMHUPOBAHHOCTh YMEHHWH YCTaHABIWMBATh NMPUHAMJIEKHOCTh HM3YYCHHBIX OPTaHWYECKHX BEIIECTB IO HX
COCTaBy M CTPOCHHIO K OTPENEIEHHOMY KIIacCy/TpyIIe COCTUHEHUH (YIIIeBOIOPO/BI, KUCIOPO U a30TCOAepKaIIne
COEMHEHHS, BBICOKOMOJIEKYISIPHBIE COEIMHEHHs), JaBaTh KM Ha3BaHUSA [0 CHCTEMAaTHYecKOM HOMEHKJarype
(IUPAC), a takxe NpUBOAWTH TPUBHAJbHBIE HA3BAaHHUA OTACIBHBIX OPraHWYECKHX BEUIECTB (STHIICH, MPOIMIIEH,
alleTUJIeH, 3TWICHITIMKONb, TIUIEepUH, (eHOd, (opMalbIerui, ameTajibJerhl, MypaBbHHAs KHCIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAS KHCIIOTA, CTEAPHHOBAS KUCIIOTA, TIIFOK03a, PPyKTO3a, KpaxMall, IeJUTI0N03a, TIIHIINH);

c(hOpPMHUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOH CBSA3M B OPraHUYECKHUX COCTUHEHHIX (OXMHAPHBIE
U KpaTHbIE);

c(OPMUPOBAHHOCTb YMEHHUSI IMPUMEHSITH IOJOKEHUS TEOPUM CTPOCHHS OpPraHWYecKHX BemecTB A. M.
BytnepoBa mnst 00bsICHEHNST 3aBUCHMOCTH CBOWMCTB BEIECTB OT WX COCTaBa M CTPOCHHS;, 3aKOH COXPAHEHUS MacCChl
BELLECTB;

c(OPMUPOBAHHOCTh yYMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE M XHMUYECKHE CBOWCTBA
TUMIUYHBIX MPEJCTaBUTENEeH pa3IMyHBIX KIaCCOB OPraHUYeCKHX BEIIeCTB (METaH, 3TaH, THJIEH, IPOTIUJIeH, alleTUJIeH,
OyragueH-1,3, metunOyraaueH-1,3, GEH307, METaHOJN, 3TaHOJ, STHICHIVIMKOIb, IIHULEPUH, (EHOIN, aueTalbAerul,
MypaBbHWHAsT W YKCYCHasl KHCIIOTHI, TIIFOKO3a, KpaxMall, IEJUIIII03a, aMHUHOYKCYCHAs KHCJIOTA), WILUTIOCTPUPOBATH
FEHETHYECKYIO CBSI3b MEXJYy HHMH YpPaBHEHHMSMH COOTBETCTBYIOLIUMX XUMHUYECKUX PEAKLHUA C HCIONb30BAHUEM
CTPYKTYPHBIX (hopMyT;

c(OPMUPOBAHHOCTb YMEHUSI XapaKTEPU30BaTh UCTOYHHKH YIIIEBOAOPOTHOTO ChIpbsi (HEQTH, MPUPOAHBIN ra3,
yTOJb), CIOCOOBI MX NepepabOTKH U MPAKTUYECKOEe MPUMEHEHHUE MTPOAYKTOB MEepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUMCICHHS TI0 XUMHYECKHUM ypaBHEHHUSM (Macchl, 00bEMa,
KOJTMYECTBA MCXOAHOTO BEIIECTBA WIJIM MPOAYKTa PEaKIMH 10 W3BECTHBIM Macce, 00bEMY, KOIWYECTBY OIJHOTO W3
WCXOIHBIX BEIIECTB MIIH MPOAYKTOB PEAKIINN);

c(OPMUPOBAHHOCTh YMEHHWH BIAJeTh CHUCTEMOW 3HAaHUM 00 OCHOBHBIX METOAaX HAy4YHOIO [O3HaHUS,
WCTIOJIb3yEMBIX B XUMHH IIPH W3yYCHHU BEIIECTB M XMMHUYECKUX SIBICHUH (HaOmiomeHue, naMepeHne, IKCIIEPUMEHT,
MO/ISJIUPOBAHUE ), UCIIOIH30BATh CUCTEMHBIC XUMHUECKHUE 3HAHUS ISl IPUHATUS PEIICHU B KOHKPETHBIX KHU3HEHHBIX
CUTYalLUsX, CBSI3aHHBIX C BEIECTBAMHU U UX IPUMEHEHUEM;



c(OPMUPOBAHHOCTh yMEHHMH COONIONATh MpaBWiia MOJNB30BaHMUS XMMHUYECKOH TOCYIOW W J1abOpaTOpHBIM
000pyIOBaHHEM, a TaKXKe HpaBWiia OOpalleHus] ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLIMSMH IO BBITOTHEHUIO
712a00paTOPHBIX XUMHUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IUIAHUPOBATh W BBINOJHATH XUMHYECKUH OKCHEPUMEHT (IIpeBpalleHus
OpPraHWYEeCKUX BEIIECTB IMPH HArpEeBaHUH, MONyYEeHHE ITHIEHA M H3Y4YEHHE €r0 CBOMCTB, Ka4€CTBEHHBIE PEaKIUU
OpPTaHMYECKUX BEUIECTB, ACHATypalus OCKOB NpH HAarpeBaHWM, IIBETHBIC PEAKIUU OEJIKOB) B COOTBETCTBUU C
MpaBUIaMHU TEXHUKH 0€30MaCHOCTHU MpU 0OpaIlleHUH C BELIECTBAMH M Ja0OpaTOPHBIM 000pyIOBaHUEM, TPEACTABIAT
Pe3yNbTaThl XUMHUYECKOTO 3KCIIEpUMEHTA B (hOpMe 3allUCH YPaBHEHUH COOTBETCTBYIOIIUX PEakuud U GOpMyIHPOBaTh
BBIBOJIBI HA OCHOBE 9THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTH YMEHHUH KPUTHUECKH aHATH3UPOBATH XUMUYIECKYIO HH(OPMAIIHIO, ITOTy4aeMYIO U3 Pa3HBIX
HCTOYHHKOB (CpeICcTBa MaccoBO nHpopmanuu, IHTEpHET U IpyTuX);

c(OPMUPOBAHHOCTh YMEHHUH COOMIONaTh MpaBUiIa SKOJIOTUYECKH LIEIecoO00pa3HOro MOBEACHUS B OBITY U
TPYZILOBOH NEATENBHOCTH B IENMAX COXPAHEHHsI CBOETO 3A0POBbA M OKPY)KAIOLIEH MPHPOAHOM Cpenbl, OCO3HABAaTh
OIMMaCHOCTh BO3JEHCTBHS Ha KUBBIE OPTraHU3MBI ONPEACIEHHBIX OPraHNIECKUX BELECTB, TOHUMAsi CMBICI MTOKa3aTems
[TJK, moscHATH Ha TpUMeEpax CIOCOOBl YMEHBIIEHUS W TPEJIOTBPAIICHHS MX BPEIHOTO BO3ACWCTBUS HA OPTaHU3M
YeJI0BeKa,;

Uit 00y4arouIuxcsl ¢ OrpaHUuEHHBIME BO3MOXKHOCTSIMHU 30POBbsI: YMEHHE NPUMEHATh 3HAHUA 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U XUMHUUECKUX SIBICHUH;

IUIA CIETlbIX M CcHaboBUASAINX OOydYaloIIMXCSl: yYMEHHE HCIOJIb30BaTh pPENbe(HO-TOUCUHYIO CHCTEMY
ob6o3nauenwmii JI. bpaitis mist 3anucu XuMu4Ieckux GopMyiL.

11 KJIACC

[IpenmeTHBIE pe3yapTaThl OCBOSHUS Kypca «O01mas 1 HeOpraHndeckasi XUMHUsD) OTPaXKaroT:

c(hOpMHPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKOH COCTAaBJIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA,
pOJIM XUMHUU B TIO3HAHUU SIBICHUM NTPHUPOABI, B (OPMUPOBAHMM MBINUICHUS W KYJIBTYpbl JHYHOCTH, €€
(OYHKIIMOHAJILHOM IPaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS MPAKTUYCCKUX 3a/1ad U IKOJIOTUYSCKU 00O0CHOBAHHOTO
OTHONICHUS K CBOEMY 3I0POBbIO U IPUPOJHOU Cpese;

BIaJICHUE CUCTEMON XMMHWYECKHUX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TMOHSTHSA (XUMHYECKHUN
JJIEMEHT, aToOM, H30TOM, S-, p-, d- JJEeKTPOHHBIE OpOWTAM aTOMOB, MOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIBHOCTh, CTEICHh OKHUCICHHUS, XUMHUYECKas CBsI3b (KOBaJCHTHAs, HWOHHAS,
MeTaJUTMYecKasi, BOMOPOAHAs), KpUCTAJUIMUECKas PeméTKa, TUIBI XMMHUYECKUX PEeaKIuil, pacTBOpP, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, EKTPOIUTHUECKASL TUCCOIUAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKON peakluu,
XMMHYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS AIIEKTPOIUTUIECKOM TUCCOMAINY, TIepHOoauIecKuii 3axoH /. 1.
MenpeneeBa, 3aKOH COXPaHEHHS MAacChl BEIECTB, 3aKOH COXPAHECHMS W IMPEBPAIICHHS YHEPTUU MPU XUMHUYECKUX
peaKmusaxX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK XHMHW, MHPOBO33PEHUYCCKHC 3HAHUS, JICKANTUE B OCHOBE
MOHUMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUM, (PAKTOIIOTHUECKUE CBEICHUS O CBOMCTBAX, COCTABE,
MOJTlydYeHUH W OE30MacHOM HCITONB30BAaHUHM BAXHEWIINX HEOPTaHUYECKHX BEIISCTB B OBITY W MPaKTHYSCKOU
JesITENbHOCTH YEIOBEKa;

c(hOpPMHUPOBAHHOCTh, YMEHHH BBIABIATH XapaKTepHbIE NMPU3HAKH TIOHATHI, YCTAaHABIMBaTh WX B3aWMOCBS3b,
HCITOJIB30BATh COOTBETCTBYIOIIHE MMOHSATHS ITPH OMMMCAHUHA HEOPTAaHUICCKUX BEIICCTB U MX MPEBPAIICHUIS;

c(hOpPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYCCKYI0 CUMBOJIHUKY JUIsl COCTaBJICHUS (POPMYNT BEIIECTB U
ypaBHEHUI XUMHYECKUX peakiuii, cucremarndeckyro HomeHkarypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIeCTB (yrapHbI Ta3, YIIEKUCIBIA ra3, aMMHUaK, TaméHasi H3BEeCTh, HeTaléHas U3BECTh, TUTheBast
cofla, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTH YMEHHUH OIPEAENATh BAJICHTHOCTh W CTENCHb OKHCICHUS XHMHYCCKHUX JJIEMECHTOB B
COCIMHCHUAX PA3IUYHOTO COCTaBa, BUJl XUMUYECKOU CBS3U (KOBAJICHTHAS, HOHHAS, METAJUTMYECKAsi, BOIOPOAHAS) B
COCIMHCHHUSAX, THUI KPHUCTAIIMYECKOW pENIETKM KOHKPETHOTO BellecTBa (aTroMHasi, MOJICKYNSpHAas, HOHHAas,
MeTaJTU4ecKasi), XapaKTep Cpellbl B BOIHBIX pacTBOPaX HEOPTaHUIECKUX COCTUHECHH;

c(hOpMUPOBAaHHOCTh YMEHUH YCTAHABJIHMBATH IMPHHAIEKHOCTh HEOPTaHMYECKHUX BEIIECTB IO WUX COCTaBy K
OTIPEIICIIEHHOMY KJIAcCy/TpyNIe COSMUHEHUU (MPOCTHIE BEMIECTBA — METAUThl U HEMETaJUIbI, OKCUIBI, OCHOBAHMUS,
KHCJIOThI, aM()OTEPHBIC THAPOKCH/IBI, COJIH);

copMUPOBAHHOCTh YMEHHI pacKphIBaTh CMBICH mepuomudeckoro 3akoHa J[. M. MeHnneneeBa u
JEMOHCTPHUPOBATh €0 CHCTEMATH3UPYIOIY0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKITUY;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX JJIeMEHTOB 1—4
niepuonoB Ilepuoamdeckoit cucreMbl xuMmudeckux snemMeHToB JI. M. MeHmeneeBa, MCHONB3yS TOHATHS «S-, p-, d-



SJICKTPOHHBIC 0p6HTaHI/I», «HEPIreTUICCKUEC YPOBHUNY, OG’I)SICHSITI) 3aKOHOMCPHOCTHU M3MCHCHUA CBOMCTB XMMHYECKHUX
AJIEMEHTOB W WX COCIUHEHMIA IO mepuoaaM u rpymmam [lepuomudeckoil cucteMbl XuMH4YecKux 3nemeHntoB [I. .
MeHneneena;

c(hOopMHPOBAaHHOCTh YMEHHHA XapaKTepHU30BaTh (OMMCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA HEOPTaHWYECKHX
BCIICCTB PAa3JIMYHBIX KJIIACCOB, IOATBEPXKIAATh CYHICCTBOBAHUC TeHETHUYECKOH CBSI3H MCXKAY HCOPraHN4Ye€CKUMH
BeuiecTBaMu C IIOMOIIBIO ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX XUMHYCCKUX pCaKHHﬁ;

c(hOpPMUPOBAHHOCTh YMEHHS KIaCCU(UIIUPOBATh XUMUYECCKUE PEAKIMH 10 PA3IUYHBIM MpPU3HAKaM (YUCITy U
COCTaBy pEarupyrolnx BeEIIeCTB, TeruioBoMy 3(deKTy peaxiuu, W3MEHEHHIO CTEICHEH OKHUCIICHHUS DIIEMEHTOB,
00paTUMOCTH PEaKINH, YIaCTHIO KaTaln3aropa);

c(hOpPMHUPOBAHHOCTh YMEHHH COCTABIATh yPAaBHEHHS PEAKIHMH pa3IMYHBIX THUIIOB, MOJHBIE W COKPAIIEHHBIE
YpaBHEHHUsI pEaKIUil HOHHOTO OOMEHa, YUUTHIBAsI YCIOBUS, IPU KOTOPBIX STH PEAKIUU HAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOIUTH PEAKIMH, IOATBEPKIAIOIINE KAYECTBCHHBIM COCTaB Pa3IHMYHBIX
HEOpPraHMYECKUX BEIIEeCTB, pACIO3HABATh OIMBITHBIM ITyTEM HWOHBI, MPHUCYTCTBYIOIIME B BOIHBIX pPacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(pOpMHUPOBAHHOCTh YMEHUH pacCKphIBaTh CYIIHOCTh OKHCIHTEIHFHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEZCTBOM COCTABJICHUS 3JICKTPOHHOTO OajaHca STHX PeaKIluii;

c(hOpPMUPOBAHHOCThL YMCHHU OOBSACHATH 3aBHCUMOCTh CKOPOCTH XHMHYECKOW PEakIUu OT Pa3IHuHBIX
(hakTOpOB; XapakTep CMENICHUS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTHU OT BHEIIHETO BO3jeicTBus (nmpuHimn Jle
[Iarense);

c(hOpPMHUPOBAHHOCTh YMEHUH XapakTepHU30BaTh XMMHUECKHE MPOIECCHI, JIKAIINe B OCHOBE IPOMBIIIEHHOTO
MOJTYYEHUS CEPHOI KHCIIOTHI, aMMHaKa, a Takke c(hOpMHUPOBAaHHOCTH MPECTABICHUI 00 OOIIMX HAYYHBIX MPUHLIUTIAX
Y 3KOJIOTUYECKUX MPOOIIeMaxX XUMHUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOIUTH BRIYUCIIEHUS C HCIIOIB30BAHUEM MOHATHUS «MAacCOBast IO BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIIEHHWHA Ta30B TP XMUMHUYECKHX PEaKIUAX, MACChl BEIIECTBA WM 00bEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OFHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEMIECTB, TEIUIOBOTO
a¢dexTa peakiuy Ha OCHOBE 3aKOHOB COXPaHEHMsI MACChI BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(OPMUPOBAHHOCTh yMEHHH COONIONATh MpaBWiia MOJNB30BaHMUS XMMHUYECKOH MOCYIOW W J1abopaTOpHBIM
o0Opy/oBaHHEM, a TaKXKe IMpaBHiia OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHSAMHU TIO BBITOIHEHUIO
71a00PaTOPHBIX XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHWH IUIAHUPOBATHh W BBITIONHATH XUMHUYECKHIA SKCIEPUMEHT (pa3iokeHHe TepOKCHIA
BOJIOPOJIa B MPHUCYTCTBUU KaTajiu3aTopa, ONpPEICIICHUE CPEIbl PACTBOPOB BEHISCTB C TOMOIIBI0 YHHUBEPCAIHLHOTO
WHIWKATOpa, BIMSHHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOW pEaklHy, PEeakUud HOHHOTO oOMeHa,
KaueCTBCHHBIE peakIuu Ha cyiabdar-, KapOOHAT- W XJIOPUI-aHUOHBI, HAa KATHOH aMMOHUs, pPEIICHUE
OKCIEpUMEHTANFHBIX 3a7ad 1o TemMam «Meramiby u «Hemeramns») B COOTBETCTBMH C TMPaBWIAMU TEXHUKH
0€30MacHOCTH TIpH OOpaIIeHWHd C BEIIECTBAMH M JITA0OpPaTOpPHBIM O00OpYIOBaHHEM, MPEACTABIATH PE3YIbTATHI
XMMHYECKOTO SKCIICPUMEHTa B OPME 3alMCH YPAaBHEHUN COOTBETCTBYIOIIMX Peakiuil u (GOpMYIMpPOBATh BHIBOBI HA
OCHOBE 3THUX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHATH3UPOBATH XUMUYECKYFO HH()OPMAITHIO, TTOTy9aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CPEICTBa MACCOBOI KOMMYHUKaIH, THTepHET 1 ApYyTHX);

c(hOopMHPOBAHHOCTh YMEHHUH COOMIOAATh TIPaBHIIA DKOJOTHUYCCKH IIEIECO00pa3HOTO TOBENCHUS B OBITY U
TPYIOBOH JEATEIBHOCTH B IIEJAX COXPAHEHHSI CBOETO 3J0POBbS M OKPY)KAIOIIEH MPHUPOIHON Cpelbl, 0CO3HABATh
OMACHOCTh BO3JCHCTBUS Ha JKHUBBIC OPTaHU3MBI OIPEACNEHHBIX BEIIECTB, MOHMMas cMbica mokazarens [IJIK,
MOSICHATH Ha MPUMEpPaxX COoCOObl YMEHBIIICHUS U MPEIOTBPAIICHUS UX BPESTHOIO BO3ICHCTBHS Ha OPraHU3M YEIIOBEKa,

JUTE OOYYalOIINXCSl ¢ OTPAHWMYSHHBIMH BO3MOXXKHOCTSMH 370POBbS: YMEHHE MPUMEHSITh 3HAHUS 00 OCHOBHBIX
JOCTYTHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMHUYECKHX SBICHUH;

JUISL CHENbIX W ClIa0O0BHIANMX OOYYAIOUIUMXCS: YMEHHE MCIOIb30BaTh PEIbePHO-TOUCUHYIO CHUCTEMY
o6o3nauenwnii JI. Bpaiins amst 3amucu xuMudeckux Gopmyi.



TEMATHUYECKOE IINTIAHUPOBAHHUE

10 KIIACC
KosnvecTBo yacos DJIEKTPOHHbBIE
Ne /i HaunmMeHoBaHue pa3aesioB U Koutpon  Tlpakruu (uu¢posbie)
TeM NPOrpamMMbl Bcero LHBIE eCKHe o0pa3oBaTe/IbHbI
padoThI padoThI ¢ pecypeet

Pasnes 1. Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMHH

IIpeamer oprannyeckom
1.1 xumun. Teopus cTpoeHus 3

OpraHUYEeCKUX COCANHEHUH A.
Wroro no pazgeny 3
Pazaea 2. YruieBonopoabl
2.1 [IpenenbHble yIIIeBOAOPOABI — 2

99 HenpenenbHble yrieBogopOIbL: 6 {
' QJIKeHBI, aJIKaTUEHBI, aTKUHBI

2.3 ApoMarrnyecKkue yrieBoa0pOIb 2

H HUPOAHBIC HCTOYHUKHU
24 PYp 3 1
YIIIEBOIOPOIOB M HX

Uroro no pazneny 13
Paznen 3. Kuciopoaconep:xamue opranu4eckue coeJHHeHUsI
3.1 Crnuprsl. deHon 3

39 Anpnerunpl. KapooHOBEIE . 1
' KUCIIOTHL CII0KHBIE dPUPBI

33 YrneBobl 3 1
Wroro no pazneny 13
Pasnen 4. A3oTcogep:kaniue oOprannyeckKkue coeTUHEeHUs
4.1 AMUHBI. AMUHOKHCITOTBI. 3
Hroro no pazneny 3
Pa3zgea S. BbicokoMoJieKyIsipHbIE COeIMHEHUS
5.1 [Tmactmaccel. Kayuyku. 2
Hroro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10

34 2 2
I[TPOTPAMME



11 KVIACC

KosmuecTBo yacos DJIEKTPOHHbIE
Ne i/ HaumenoBanue pasaeyioB 1 Koutpox  Ipaktus (undgposbie)
n TeM NMPOrpamMMblI Bcero LHEIE eCKHe o0pa3oBareJibHbI
padoTsbI padoTsbI ¢ pecypeel
Pasjen 1. Teopernueckne 0CHOBbI XUMUM
CrpoeHne aTOMOB.
L1 [lepronnueckuii 3aK0H U 3
' [lepuonnyeckas cucremMa
XUMHYECKHUX daeMeHToB /1. H.
19 CrpoeHue BelecTna. 4
’ MHoroo0pasue BeIECTB
1.3 XHUMHUYECKHE PEAKIINHU 6 1 1
Uroro mo pazneny 13
Pasnes 2. Heoprannueckass XuMus
2.1 Meramibl 6 1
2.2 Hewmerainet 9 1 1
53 CBsi3p HEOPTAHUYECKUX U 5
’ OPraHUYECKHUX BEIECTB
Wroro no pazneny 17
Pasnen 3. Xumus u Ku3Hb
3.1 XuMHUS U )KU3Hb 4
Wroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3

[TPOTPAMME



ITOYPOYHOE IINTAHUPOBAHUME

10 KJIACC
KosnvecTBO 4acos DJIeKTPOHH
N Jlara bIe
e Kontpo  IIpaktn
Tema ypoka P P WYY udposbie
n/m Bcero  abHBbIE yeckKue p
eHUA
o0pa3oBare

padorsl  padoTHI
JIbHbIE

IIpenmeT opraH4ecKor Xumuu, e€

BO3HUKHOBCHHC, PA3BUTUC U

Teopus cTpoeHust OpraHMYECKuX
2 coenuHenuilt A. M. Bymieposa, e€ 1
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o kiaccupukauu
OpraHUYECKHUX BEILECTB.
Howmenkinatypa (cuctemarudeckas)

" TPUBHUAJIbHBIC HA3BAHUA

AJIKaHBI: COCTaB U CTPOCHHUE,

TOMOJIOTHYECKHI paa

MertaH u 3TaH — npocTernme

IIPEICTAaBUTENN AJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1

OTUJICH U MMPOIMUJICH —

IIPOCTEMIINE TPEACTAaBUTEIN

[TpakTrueckas pa6ora Ne 1.

«HonyquI/Ie OTUJICHA U U3YYCHUC

Aunkanuensl. bytanuen-1,3 u
9 metunOyraauen-1,3. Ilomydyenune 1

CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHMS, TOMOJIOTUYECKHUM PSAI. 1

AneThiIeH — MpOCTEHIINI

1 Brrancnenus no YPaBHCHUIO 1

XMMHYECKON peaKiuu

1 ApeHbl: OEH301 U TOTYOII. )
ToKkCHYHOCTH apeHOB

13 I'eneTnueckas cBsI3b i
YIJIEBOJOPO/IOB, TPUHAIICKALTUX K



14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

[IpupoaHbIe HCTOYHNUKHU
YITIEBOJOPOIOB: IIPUPOJHBIN a3 U

MONyTHBIC He(PTSIHBIC Ta3bl, HEDTh U

[IpupoaHble HCTOUHNUKHU
YITIEBOJOPOOB: IIPUPOJHBIN a3 U

MONyTHBIC He(PTSIHBIC Ta3bl, HEPTh U

KontponsHas pabota mo pazaery
«YTIeBoa0poabY

Hpel[eJIBHBIe OJHOATOMHBIC

CIIMPTHL: MECTAHOJI X 3TAHOJI.

MHOroaToOMHbIE CIIUPTHI:

STUJICHIJIUKOJIb U ININICPUH

denom: CTPOCHHUC MOJICKYJIbI,

(1)I/I3I/I‘~I€CKI/IG U XUMHNYECKUEC

Anpaeruapl: GopMaIbICTHI U

areraiabaerua. ALeToH

OIHOOCHOBHBIE TIPEIEITbHBIE

KapOOHOBBIE KUCIIOTHI: MypaBbUHAs

[IpakTuyeckas padora Ne 2.

«CBoiicTBa pacTBOpa YKCYCHOM

CreapuHOBas U OJICMHOBASI

KHCJIOTBI, KaK IIPCACTABUTCIIN

Mpb11a Kak COlY BBICHINX

KapOOHOBBIX KHCIIOT, UX MOIOIIEE

Crnoxnble 3UpbI KaK TPOU3BOTHEIE
KapOOHOBBIX KUCIOT. [ maponus

CJIOKHBIX 3(UPOB

JKupsl: runponus, NpuMeEHEHHE,

Ouosoruyeckas POJIb )KUPOB

VriieBoJibl: COCTaB, Ki1acCU(PHUKALIUS.
Baxwneimue npeacraBuTenu:

IJII0K03a, PpyKTO3a, caxaposa

KanMaJ'I " OCI0JI0O3a KaK

IIPUPOAHBIE ITOJIUMEPHI

KonTtponpHas pabora mo pa3aeny
«Kucnopozaconepxariue

OpTraHU4YCCKUC COCAUHCHUS)



30 AMUHBI; METHJIAMUH W aHWJINH

AMHMHOKHUCIIOTHI KaKk aM(oTepHbIe
31 OpraHUYECKHE COCTMHEHUS, UX

OHMOJIOTUYECKOE 3HAYECHHUE.

benku xak npupoaHeie

32
BBICOKOMOJICKYIISIPHBIE COCTUHEHUS

13 OCHOBHBIC TIOHSATHUS] XUMHH
BBICOKOMOJICKYJISIPHBIX COCIMHCHHIMA
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX

coeauHeHnmi. IImacTMaccsl,

OBILIEE KOJIMYECTBO YACOB I10

34



11 KVIACC

KosmuecTBo 4acos JIEKTPOHH
N Hara bie
2 Konutpo IIpakTn
Tema ypoka P P WYY udposbie
n/n Bcero JbHBIE — YecKuHe p
eHHUs
oOpa3oBare

padorsl  padoThI
JbHBbIE

XUMHAYECKUN DIIEMEHT. ATOM.

DeKTpoHHas KOH(pUTypalus aToMOB

[Teproguueckuii 3aK0H U
[lepuonnueckas cucrema
XAMHUYeCKHuX 351eMeHToB /1. 1.

MCH,Z[CJ'ICCBH., X CBA3b C

3aKOHOMepHOCTI/I M3MEHEHHUS CBOMCTB
XHUMHUYCCKHUX DJICMCHTOB U X
COCI[I/IHCHI/Iﬁ [0 TrpyHIiaM u rnepuoam.
3HaueHHne NEPUOANYICCKOro 3aKoHa 1
CHUCTCMbI XUMHNYCCKUX 3JICMCHTOB

J.. MeHneneeBa B pa3BUTUH HAYKH

Crpoenue BelecTBa. XUMUYeCKas
4 CBsI3b, €€ BU/JIbI; MEXaHU3MbI 1

00pa30BaHMsI KOBAJIEHTHOI CBSI3U.

BanentHoCTb.
DNEeKTpOOTPULATEIbHOCTD. CTENeHb 1

okucieHus. BemntecTa

[lonsATHE O NUCTIEPCHBIX CHCTEMAX.
6 HcTrHHBIE U KOJUIOUIHBIE PaCTBOPBL. 1

MaccoBas J10J1s1 BEIIIECTBa B pacCTBOPE

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHUYECKUX COCOUHECHUM.
['eneTnyeckast CBsI3b HEOPTAHUYECKUX

BCIUICCTB, PA3JIMYHBIX KJIACCOB

Krnaccudukanus XumMuiecKux

pEaKUMil B HEOPTaHUYECKOU U

OpraHUYeCcKOM XUMUU. 3aKOH 1
COXpaHEHUS MaccChl BEIIECTB; 3aKOH
COXpaHEHUS U NIPEBPAILICHUS SHEPTUU

CxkopocTsb peakuuu. O6parumblie

PCAKIHH. Xumudaeckoe PaBHOBCCHUC



10

11

12

13

14

15

16

17

18

19

20

21

22

[IpakTnueckas pabora Ne 1.
«BnusiHue pa3nnyHbIX GaKTOPOB HA

CKOPOCTb XMMHUYECKOI peakinm»

DIEKTPONUTHYECKAS AUCCOLHALIMSL.
IToHsATHE O BOLOPOMHOM IIOKA3aTese
(pH) pactBopa. Peakiinu nonHoro
oOMeHa. ['uponn3 opraHndecKux u

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC
peakuuu. [lonarue o0 snexTponuse

pacIuIaBoB U pacTBOPOB COJEH

KonTponbHas paboTa 1o paszzaeiny

<<TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHHN

MeTaHHBI, X IIOJIOKCHUC B
IIepuonnueckont cucreme
XUMHU4YecKuX 3yemMeHnToB . .
MeHnpeneeBa 1 0COOEHHOCTH

ctpoenus aromoB. O0mue

CnaBel METAJIIOB.

DNEeKTPOXUMUUYECKUH Psifl

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIINX
METAJIJIOB (HaTPUH, KaJaui, KaJabIuH,

MarHui, aJqrOMUHUN) U UX

XUMHUYECKHE CBOMCTBA XPOMa, MEIU

U UX COeOUHEHUN

XuMHYecKHe CBOCTBA ITMHKA,

JKene3a U UX COCOUHEHUN

[IpakTuueckas padorta No 2.
"Pemenue skcriepMMEHTANBHBIX 3a71a4

1o teme «MeTtauie»"

Hemeranibl, ux nojgoxeHue B
[Iepnonnueckoit cucreme

XUMHYECKHUX d1eMeHToB /1. H.

dusnveckre CBOMCTBA HEMETAILIOB.
AJIIOTpOITUS] HEMETAIJIOB (Ha
npuMepe KUCiaopoaa, cepsl, pocdopa

XUMHUUYECKHE CBOMCTBA raJJIOIr€HOB,

CEphI U UX COCTMHEHUI



oy XnMHUyecKre CBOMCTBA a30Ta, i
¢docdopa u ux coenuHeHUN

24 XHUMHUUYECKHE CBOMCTBA YINIEPOaa, {
KPEMHHMS U UX COCAUHEHUN

5s [IpumeHeHne BaxHEUIINX {
HEMETAJIJIOB U UX COEAUHEHUI

O0001IeHrE U CUCTEMATU3ALIA
2% 3HaHuH 110 TeMe «HemeTanib. !
Boruricnenus o ypaBHEHUSIM

XUMHYECKUX PEAKLINI 1

[Ipaktugeckas padora Ne 3.
27 «Perienne dKCepUMEHTaIbHBIX 1

3aza4 1mo treMe "Hemeramisr"»

KonTponbHas paboTa 1mo remam
28 «Meraiue» u «Hemeraiuis/ 1

Bcepoccuiickas mpoBepouHas pabota

20 Heopranuueckue u opraHuueckue {
KuciaoTsl. Heopranndeckue u

AM@oTepHbIe HeOpraHUYECKUE U
30 OpraHUYECKHUE COCTUHEHUS. {
I'eneTnueckas cBA3b HEOPraHUIECKUX

" OPraHruv4CCKUX BCUICCTB

Ponp xumun B oGecriedeHnn
31 JKOJIOTUYECKOH, SHEPreTHUECKOM 1 1

MUIIEBON 0€30MaCHOCTH, Pa3BUTHHU

[IpencraBienust 06 00IKX HAYYHBIX
32 MIPUHITMATIAX TTPOMBIILICHHOTO 1

MOJTYYEeHHUsI BA)KHEHIIINX BEIIECTB
33 UYenoBek B MUpE BEIIECTB U 1
34 XuMHUs U 310pOBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIUIA YYHEHUKA

» Xumust, 10 xmace/ I'abpuensa O.C., Octpoymos W.I., Cnagkos C.A. M:«[Ipocsemienuey, 2024
Xumus, 11 xknace/I'abpuensa O.C., Octpoymos WU.T., Ciankos C.A. M:«IIpoceemenue», 2024

METOAUYECKHUE MATEPUAJIBI I YUUTEJIA

Pabouas mporpamma o xumuu 10 knace Jlnans YMK TI'abpuensaa O.C. DI'OC

Pabouas nporpamma no xumun 11 kinace. Jluans YMK T'abpuensaa O.C. IOC

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://resh.edu.ru Poccwiickas 3mekTpoHHAS MIKOJIA
2. https://uchi.ru  JIuctanimorHOE 0Opa3oBaHUE IS IIIKOIHHUKOB. https://
school.mos.ru MocKoBCKast 3IEKTPOHHAS KO

3. http://windows.edu.ru/ «kEanHoe okHO TocTyna kK 00pa3oBaTeIbHBIM pecypcam»
4. http://school-collection.edu.ru/ «Eaunas xommekius MuppoBBIX 00pa30BaTEIBHBIX PECYPCOB
5. http:/fcior.edu.ru/ http://eor.edu.ru «DenepanbHbiii HeHTP HHOOPMAITMOHHBIX

00pa3oBaTesIbHBIX PECYpPCOB)

6. http://www.alhimik.ru [IpencraBneHbl pyOpHKH: COBETHI aDUTYPUEHTY, YUUTEIIO XUMHUH,
CIIPaBOYHUK (O4eHb OoJbIIas moaOOpKa TabNHII ¥ CIIPABOYHBIX MaTepUaIOB), Becemnas
XHUMHSI, HOBOCTH, OJTMMITHAIbI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUIECKUX
CBE/ICHUN).

7. http://www.hij.ru XXypHan « XuMusi 1 )KU3HBY MOHITHO ¥ 3aHUMATEJIbHO PacCKa3biBacT 000
BCEM MHTEPECHOM, YTO IIPOUCXO/IUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

8. http://chemistry-chemists.com/index.html DnexrpoHHbIi XKypHaT « XUMHKH ¥ XUMUS», B
KOTOPOM ITIPE/ICTABICHO MHOXECTBO OIBITOB 110 XMMHUH, 3aHUMATEIbHON HHPOPMALIUH,
MO3BOJISIFOLICH YBIICYb YYCHUKOB IKCIICPUMEHTAIBHON YaCThIO MIPEIMETa.

9. http://c-books.narod.ru BceBo3morkHast TuTeparypa 1o XuMHu.

10. http://www.drofa-ventana.ru MI3BecTHOE N3AaTENBCTBO YUeOHOM uTepaTypsl. HOBUHKH
HAyYHO- MOIYJIAPHBIX U 3aHUMATeJIbHBIX KHUT 10 XuMHH. http://1september.ru Kypuaun s
YUYHTEIeH 1 HE TOJIBKO. BosbIIoe KoIn4ecTBo paboT yYCHUKOB, B TOM YHCIIC H
HCCIIEIOBATEIbCKOTO XapaKTepa.

11. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKONBHBIN TOPTAI CO
CCBUTKaMHU Ha 00pa30BaTeNIbHBIC CAMTHI 110 XUMUH.

12. www.periodictable.ru COOpHHK cTaTell 0 XUMHYECKHUX IEMEHTaX,

WIUTIOCTPUPOBAHHBIN SKCTICPHUMEHTOM.
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