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NOACHUTE/IbHAA 3ANMUCKA

[Iporpamma mo XMMHM Ha YpOBHE CpEeAHETO 0011ero oopazoBaHusi pazpadoraHa Ha ocHOBe DeepabHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O06 obOpazoBanun B Poccuiickoit denepanum», TpedoBaHUl K pe3ynbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTeNbHOM MporpaMmbl cpeaHero obmiero oodpaszoBanus (DPOII COO), npencraBieHHBIX
B ®PeepanbHOM rocyaapcTBeHHOM oOpazoBarenbHoM ctannapte COO, ¢ yuérom Konuenuuu npenosaBaHus yueOHOro
npenMera «XuMus» B 00pa3oBaTesbHBIX opraHu3anusx Poccuiickoit ®enepanuu, peanu3yomMUX OCHOBHBIC
oOpa3oBaTeibHbIE MPOTPAMMBI, M OCHOBHBIX mojoxkeHud «Crpaterun pa3Butus BocnuTanus B Poccuiickoi
®deneparuu Ha niepuoA a0 2025 rona» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIX0/I0B K pa3pabOTKe MPOrpaMMbl IO XUMHH, K ONPEJEICHHUIO 00IIeH cTpaTeruu o0ydeHus, BOCIUTaHUS U
pa3BUTHA OOydYarOMMUXCS CpEeACTBaMHU ydeOHoro mnpenmera «Xumus» miaa 10-11 kmaccoB Ha 06a30BOM YpOBHE
coctaBwiii KoHuenryainbHbie nonoxenus GI'OC COO o B3anM000YCIOBICHHOCTH LIEJEH, Collep KaHus, pe3yIbTaToOB
oOy4deHus ¥ TpeOOBaHMM K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

XuMuyeckoe oOpa3oBaHWE, TOJydyaeMoe BBIMYCKHUKaMHU  00I1e00pa3oBaTeNbHOM  OpraHu3aldd, SBISETCS
HEOTHEMJIEMOI YacThIO UX 00pa30BaHHOCTH. OHO CIIYKHUT 3aBEPIIAIOIIMNM dTAIlOM pean3alii Ha COOTBETCTBYIOIIEM
emy 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEW, MPUCYIIUX IEJIOCTHOM CHCTEME XHMHYECKOro oOpa3oBaHUA. OTH
[IEHHOCTHU KaCaroTCs MO3HAHMS 3aKOHOB MPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTyphbl UeJOBEKa, a
TaK)Ke PKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOM cpene. Peanusyercs xumudeckoe
o0Opa3oBaHHEe 00YyYalOIIMXCS HAa YPOBHE CPEJIHEro OO0IIero oO0pa3oBaHUs CPEACTBAMHU yUeOHOro mnpeaMera «XuMUs»,
CoJIep’)KaHUE U MOCTPOEHUE KOTOPOTO OINpEAeNieHbl B MpOorpaMMe MO XUMHUH C y4ETOM CHeUM(PUKU HAyKH XUMUHU, €€
3HAa4YeHMsI B MO3HAHUU NMPUPOABI U B MATEPUAIILHON JKU3HHU OOLIECTBA, a TAaKXKe ¢ Y4ETOM OOLIUX IeJiel U MPUHIUIIOB,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpeiHero ol1ero oopazosanus B Poccuiickoit denepanuu.
XUMUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UTPaeT 0COOYIO0 pOJib B COBPEMEHHOW LMBWIM3ALUH, B CO3AaHUU
HOBOM 0a3pl MaTepuanbHOM KyibTyphl. OHa BHOCHUT CBOM BKJIaA B (OPMHUPOBAHHME PAMOHAIBHOTO HAYYHOTO
MBIIIJIEHUS, B CO3JJaHUE LIEJTOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €JUHCTBE MPUPOJbI U YEIIOBEKa,



KOTOpoe (GopMuUpyeTcs B XMMHHM HAa OCHOBE TMOHMMAaHHUS BEUIECTBEHHOTO COCTaBa OKPYKAIOIIEIO0 MHUpPa, OCO3HAHUS
B3aMMOCBSI3U MEX1Yy CTPOCHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMHU O0JIACTAMU MIPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C JPYTMMU €CTECTBEHHBIMM HayKaMH, XUMHS CTalla HEOTHEMJIEMOM YacCTblO MHUPOBOU
KYJbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO TPY/Jla U KU3HU KaxA0ro wieHa oomiectBa. CoBpeMeHHasi XUMHUS Kak
HayKa CO3MJaTelibHasl, KaKk HayKa BBICOKMX TEXHOJIOTUH HaIlpaBlieHa Ha PEIICHHUE II100aIbHBIX MPOOJIEM YCTOMYUBOIO
Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SHEPTE€TUUECKOM, MUIIEBOM, IKOJOTUUECKO O€30MaCHOCTH U OXPaHbI 3JI0POBBS.
B cootBeTcTBHUM ¢ OOIMMMU HEJISIMU U MIPUHIIUIIAMU CPEIHETO OOIIEro 00pa3oBaHus COJEpKAHUE TIPeAMETa « XUMUSH)
(10-11 xmaccel, 6a30BBI YpOBEHb W3YUYCHHS) OPHEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, He0OXOAUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUCHUS B )KU3Hb
coryma, poJIOJKeHHUST 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.
CocCTaBISIONIMMH TpEeIMeTa «XUMHS» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas xumus» u «OOmas u
HEOpraHUYeCcKasi XUMHUSI», OCHOBHBIM KOMITOHEHTOM COJIEP)KaHUSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHUW TI0 HEOpPraHWYeCKOW XWMHUHU (C BKIIOYCHHEM 3HAHUW U3 OOIeH XUMHUHU) W OPraHUYEeCKOM XHUMHHU.
dopMHUpOBaHUE TAHHOW CHCTEMBI 3HAHUH MPU U3YUEHUHU TIPeMeETa 00eCIeunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPHI XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Oprannyeckas XxuMusi» U «OO0I1as ¥ HeOpraHUIecKasi XUMuUs» cPopMHpOBaHa B
mporpaMMe IO XMMHH Ha OCHOBE CHCTEMHOr0 IOAXOJa K H3Y4YeHHIO ydeOHOro marepuajga U OOyCIIOBJICHA
UCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUN Ha ONPEACIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpPraHUYECKOM XMMHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHHMYECKUX
COCJIMHEHUH, a TAaK)KE Ha YPOBHE CTEPEOXUMHUUYECKUX U DJIEKTPOHHBIX MPEACTABICHUN O CTpOeHUH BellecTB. CBeaeHUs
00 M3y4aeMbIX B Kypce BEIIEeCTBAaX JAIOTCS B Pa3BUTHH — OT YIIIEBOJOPOJOB JIO CIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coeqMHEHUH. B Kypce opraHmdeckoid XMMHUHU IOJIYy4JaloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs TIEPBOHAYAIBHBIC IPEACTABICHUS O XMMHYCCKOW CBS3H, KIACCH(PUKAIIMOHHBIX MPH3HAKaX BEIICCTB,
3aBUCHUMOCTH CBOWMCTB BEIIECTB OT UX CTPOECHHUS, 0 XUMHUYECKON PEAKIIUU.

ITonq HOBBIM yriioM 3peHHS B mpeameTe «XuMHsS» 0a30BOTO YpOBHS PAacCMATPUBACTCS HM3YYCHHBIM Ha YpOBHE
OCHOBHOTO 001Iero o0pa30oBaHUS TEOPETUUYSCKUH Marepual W (PAKTOIOTHYECKHE CBEACHUS O BEIIECTBAX M
XUMHUYECKOW peakmuu. Tak, B YacTHOCTH, B Kypce «OOm@as W HeopraHudeckas XUMHUS» O0yJaroImIuMCs



MPENOCTABISAETCS BO3MOXXHOCTh OCO3HAThb 3HAY€HUWE MEPUOAMYECKOr0 3aKoHa C€ OOIIETEOPETHYECKUX U
METO/I0JOTUYECKUX MO3ULUHI, MTy0Ke MOHATh UCTOPUUYECKOE M3MEHEHUE (PYHKLHMI 3TOro 3aKOHa — OT 0000IIaromIei
710 OOBSICHSIIOLIEH U IPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHUM O BaXKHEWINMX BEIIECTBAX, UX COCTAaBE, CTPOCHHMM, CBOWCTBAX U IIPUMEHEHHH, a TaKXKe O
XUMUYECKUX PEAKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTIX MpOTEKaHWs naomnonHsaercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEP)KaHMsI, UMEIOUIUMHU KYJIbTYPOJOTUYECKUM M MPUKIATHON XapakTep. DTHU 3HAHHS CIHOCOOCTBYIOT
NOHMMAHHUIO B3aMMOCBSI3M XMMHHU C JPYTMMU HayKaMH, PacKpbIBalOT €€ POjb B MO3HABATEIbHOW M MPAKTHYECKOM
JEeSTENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHMIO YBaXKEHHS K MPOLIECCY TBOpYECTBA B 0OJACTH TEOPUU U
OPAKTUYECKUX TPUIIOKEHUNA XUMHUHU, MOMOTalOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO U JUYHOCTHO
3HAUYMMBIX TpoOJieMaX, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MHPOPMAIMIO U NPUMEHATH €€ s
NOTOJTHEHUS] 3HAHUM, PEIICHHUS] WHTEUIEKTYalbHbIX M HKCIEPUMEHTAJIbHBIX MCCIENOBAaTENbCKUX 3anad. B uenom
colepkaHre ydeOHOro mnpenMera «XUMUS» JAHHOTO YPOBHS HM3Yy4YEHHMs OPHUEHTHUPOBAHO Ha (POpMUpOBAHHE Y
00y4aroUIXcs MUPOBO33PEHYECKON OCHOBBI JJI MOHUMAaHUS (pUiocopCKuxX uaen, TaKuX Kak: MaTepUaIbHOE €IMHCTBO
HEOPraHWYEeCKOr0 M OpPraHMYECKOro Mupa, OOYyCIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHHUEM,
IIO3HABAEMOCTh NMPUPOAHBIX SBJIECHUN MYyTEM SKCIIEPUMEHTA U PEIICHUs NPOTUBOPEUYUM MEXIy HOBBIMHM (DaKTaMH U
TEOPETUUECKUMHU TPEANOCHIIKAMHU, OCO3HAHME POJIM XMMHUM B PELICHUH 3KOJOTHYECKUX MPOoOJeM, a Takke Mpoliaem
cOepeKEeHUsI FHEPTETUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJOTUN U MaTepHaJIOB.

B nnane pemeHus 3aa4 BOCIUTAHUS, Pa3BUTHS M COLMATM3ALUN O0yUYaIOUXCS MPUHATHIE MPOTPAMMOM MO XUMHUHU
HOJXO/bI K OINpPENEICHUIO COJAEPKaHUsI U MOCTPOEHUS IMpeIMeTa MpelycMaTpuBaloT (JOPMHUPOBAHUE YHUBEPCAIBHBIX
yueOHBIX NEHCTBUI, UMEIOIUX 0a30BO€ 3HAYCHHE IS Pa3IMYHBIX BUAOB ACSITEILHOCTU: PELIeHUs Mpoliem, MouckKa,
aHanu3a U 00paboTKKM MHPOpPMAIIUK, HEOOXOAUMBIX JJIsi IPUOOPETEHUS OIbITA MPAKTUYECKONW U MCCIICOBATEIHCKON
NEeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUH.

B mpaktuke mpernogaBaHMs XMMHUM Kak Ha yYpOBHE OCHOBHOTO 0OIIero oopazoBaHuUs, TaK M Ha YPOBHE CPEIIHErO
obmiero 00pa3oBaHUs, MpPHU ONPEACICHUH COAEPKATEIbHOM XapaKTepUCTUKH LeJed Hu3ydeHus mpeameTa
HaIpaBJICHUEM MEPBOCTENIEHHON 3HAYMMOCTH TPAJAMLMOHHO MpHU3HAETCA (POPMHUPOBAHUE OCHOB XHMHUYECKOW HAyKH
KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTHUECKON JNEATEIBHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB



MHPOBOM KydbTypbl. C METOAMYECKOM TOYKM 3pPEHHsI TAKOM IMOAXOJA K ONPEACIICHUIO LEJNEHd W3y4YEHHs NpeIMeTa
SIBJIICTCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs IIaBHBIMM LEJISIMHU M3y4eHHMs npeaMera «Xumus» Ha 6azoBoMm ypoBHe (10 —11 ki)
SIBJISIFOTCS :

o (opMHUPOBaHUE CUCTEMbl XUMUUYECKUX 3HAHUN KaK BaKHEHIIEH COCTaBISAIONIEH €CTeCTBEHHO-HAYYHOU KapTUHBI
MHpa, B OCHOBE KOTOpOH JiexaT KJIIOYEeBbIE MOHATUA, (PyHAaAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE
A3bIKa HAyKH, YCBOCHHE U TMOHUMAHUE CYIIHOCTH JOCTYMHBIX 00OOUIEHHMH MHUPOBO33PEHUYECKOrO XapakTepa,
O3HAKOMJICHUE C UCTOPUEUN UX PA3BUTHS U CTAHOBJICHUS;

o (opmupoBaHHre U pa3BUTHE MPEACTABICHUNA O HAy4YHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUUYECKHX PEAKIUH,
HEOOXOJUMBIX JUIsl TPUOOpPETEHUsT YMEHHM OPHUEHTHPOBATHCA B MHUPE BEIIECTB M XUMHUYECKUX SBIICHUM,
UMEIOLHUX MECTO B IIPUPOJE, B IPAKTUYECKOMN U ITOBCEIHEBHOMN KU3HU;

e pa3BUTHE YMEHMH M CIOCOOOB JEATETBHOCTH, CBSI3aHHBIX C HAOIOJIECHHEM U OOBSICHEHHEM XHMHYECKOTO
HKCIEPUMEHTA, COOJIIO/IEHUEM MPaBUi 0€3011aCHOTO 0OpAIEHNs ¢ BELIECTBAMH.

Hapsany ¢ stum, coxeprkarenbHas XapaKTEPUCTUKA LEJIEW M 3aJay U3y4YeHUs IpeaMera B IpOorpamMme 0 XUMHUU
YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU B CUCTEME CPEAHETO 00IIero oOpa3oBaHuUs.
CerogHs B IpenojaBaHUM XUMUU B OOJbIIed CTENEHU OTAAETCA MPEANOYTEHHE MPAKTUUYECKOH KOMIIOHEHTE
coJepkaHusi 0O0y4eHHs, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBITYCKHUKA 00111€00pa30BaTebHON OpraHu3aluH,
BJIJICIOLIETO HE HAOOpPOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHMSIMH aKTUBHOTO
II0JIyYECHUS 3HAHUW U IPUMEHEHUS UX B PEAIbHOM KU3HU ISl PELICHUS IIPAKTUYECKUX 3a1a4.

B cBsi3M ¢ 3TUM IIpU U3yYEHHH NpeaMera «XUMUsS» JOMUHHUPYIOLIEe 3HAaUeHHE NMPUOOPETArOT TaKUe LEIU W 3a/]auu,
KaK:

ajanrtanusi oOy4aloUIMXcs K YCIOBUSM JAMHAMHUYHO PAa3BUBAIOLIETOCS MHUPA, (OPMUPOBAHUE HHTEIUIEKTYalIbHO
pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3o0BaHHIO, COTPYJHHYECTBY, CaAMOCTOSTEIBHOMY MPUHSATHIO TPAMOTHBIX
peleHn B KOHKPETHBIX )KM3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

GopmMupoBaHue y O0OYyYarOIIMXCSl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETECHIIMH), WMEIOLIUX YHUBEPCAIbHOE
3HAYCHHE NJIS Pa3lIUYHBIX BUAOB JEATEIBHOCTH: pEHIeHHUs MpoOsieM, MOMCKa, aHaiau3a M o0paboTKH HMHQOpMAIHH,
HEOOXOIMMBIX I MPUOOPETEHHs OIbITA JIEATEIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B IO3HAHMM XHMHH, a



TaKKe IS OIEHKH C TMO3HIIMKA SKOJOTHIECKON 0€30MMacHOCTH XapakTepa BIUSHHS BEIIECTB U XUMHUYECKHUX TPOIECCOB
Ha OpPraHu3M YeJIoBeKa U NPUPOIHYIO CPENY;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yYarOIIMXCs: CIIOCOOHOCTH
CaMOCTOSATEILHO TMPUOOpETaTh HOBBIC 3HAHUSA 10 XHMHH B COOTBETCTBUHM C JKU3HCHHBIMU MOTPEOHOCTIMH,
HCITOJI30BaTh COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJIOTHH JIJIs TTOMCKA W aHajJu3a y4eOHOW M HAy4YHO-TIOMYJISIPHOU
UHPOPMAIIMH XUMHUYECKOTO COICPIKAHUS;

dbopMHUpOBaHUE W Pa3BUTHE Y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBINIJICHUS, HAOJIOIaTeIbHOCTH,
cOOpaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, NMPHU IUTAHUPOBAHUW W TIPOBEICHUU
XHUMHYECKOTO KCIIEPUMEHTA,;

BOCIIMTAaHUEC y OOYyYaromuXcs YOSKIEHHOCTH B TYMAaHMCTHYCCKOW HAIPABICHHOCTH XWMHH, €€ Ba)XKHOW POJU B
PEIICHUH TJIO0ANBHBIX MPOOJEM pPalMOHAIBLHOTO MPUPOIOTIOIB30BAHMS, MOMOJHECHHUS SHEPTETUYECKUX PECYpCOB H
COXPAaHCHHUS TPHPOJTHOTO PABHOBECHs, OCO3HAHUS HEOOXOIUMOCTH OEpEeXHOTO0 OTHOIICHHS K IMPUPOJEC U CBOEMY
3JI0pPOBbIO, & TAKXKE MPUOOPETEHHUS OIbITa UCTIOIB30BAHUS MOJYYSHHBIX 3HAHUM I MPUHATHUS TPAMOTHBIX PEIICHUN B
CUTYallUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueGHOM 1u1aHE cpeHero oluiero oopa3oBanus npeaMeT «XuMus» 0a30BOro YpoBHSI BXOAHUT B COCTaB MPEIMETHOM
obnactu «EcTecTBeHHO-HayUHbIE IPEIMETHI.

OO6miee 4YMCIIO 4YacoB, OTBEACHHBIX JUIS WM3YYCHHs] XUMHUM, Ha 0a30BOM YpOBHE CpeaHero oOiiero oOpa3oBaHWS,
coctaBiisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezento).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHUYeCKONH XUMUM

[Ipeamer opranumveckoil XuMuu: €€ BOZHMKHOBEHWE, PA3BUTHE W 3HAYEHHE B TMOJYYCHHUH HOBBIX BEIIECTB WM MaTepuaiioB. Teopus
CTpPOEHHs OopraHmyeckux coenuHeHuit A. M. BbyrtnepoBa, e€ ocHoBHbIE mojoxeHus. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BEIECTB.
I'omonorus, nzomepus. XuMuueckasi CBs3b B OpraHUYECKUX COCTUHEHUSIX — OJIMHAPHBIE U KPaTHBIEC CBS3H.

[IpencraBnenne o kiIacCUpUKAIIMK OPraHUYECKUX BemiecTB. HomeHkIaTypa OpraHMYecKHX COEAMHEHUH (CHUCTeMaThyeckKas) U
TPUBHAIIbHBIC HA3BaHUS BAKHEUIITHUX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

DKCHEepUMEHTAIBHBIE METOJbl M3YyYCHUs BEIIECTB W WX NPEBPAIICHUN: O3HAKOMJICHHE C O00pa3laMd OPraHMYeCKHX BEIIECTB H
MarepuajiaMu Ha UX OCHOBE, MOJCIMPOBAHNE MOJIEKYJI OPTaHMYECKHUX BEIIECTB, HAOIIOJCHUE W OTTMCAHUE JIEMOHCTPAITMOHHBIX OTBITOB IO
MPEBPALIEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHuu (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHU psAn. MeTaH W 3TaH — MPOCTEHINHME TPEACTABUTENN aJKaHOB: (u3Wyeckue u
XMUMHYECKHE CBOMCTBA (peaKuy 3aMeIIeHUs U TOPEHU), HAXO0KIEHUE B IPUPOJIE, MTOJIydeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUI psii. DTHIIEH U MPOIUJICH — MPOCTeHIlne MpeACTaBUTENN AIKEHOB: (U3UYECKUE U
XMUMHYECKHUE CBOMCTBA (peakiuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIMM, OKHUCICHHUS U TMOJMMEpHU3allMU), MOJydeHUEe U
MIPUMEHEHHE.

Anxamuensl: Oyramuen-1,3 m MermnOyramueH-1,3: CTpoeHHe, BaXKHEWIINE XHMHUYECKHE CBOWMCTBA (pEaKIus IMOJIUMEPHU3ALINHN).
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psAl. AUETHIEH — MPOCTEUIINI MPeICTaBUTENb ATKHHOB: COCTaB,
CTpoeHHue, (U3MYECKue M XUMHYECKHE CBOMCTBa (peaklUd THUIPUPOBAHUS, TAIOTCHUPOBAHMS, TUIAPATALMU, TOPEHUS), TOIyYCHHE U
MIPUMEHEHHE.

Apensbl. benson: cocras, cTpoeHue, pusndeckue U XMMHYECKHUE CBOMCTBA (peakluy TaJoreHUpOBAaHUS U HUTPOBAHMS ), TIOTYYSHHUE U
npuMeHeHue. Tonyon: cocmas, cmpoenue, guzudeckue u XUmMuieckue ceoUcmsa (peakyuu 2aio2eHupo8anus U HUMpo8aHus), noaydexue u
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHuUecKas CBA3b MEXIY YIJI€BOAOPOAAMHU, IPUHAICKAIIMMHU K Pa3IMUHBIM KJaccaMm.



[TpupoHbIe UCTOUYHUKHU YrieBoaopoaoB. IIpupoansiii ra3 u monmyrtHele HedTsHbie ra3sl. Hedrs u e€ mpoucxoxaenue. CrocoOb!
nepepaboTKu HEPTU: TePEeroHKa, KPEeKUHT (TEPMUYECKUHN, KaTaJTuTUYeCKuii), mupoius. [IponykTel nepepaboTku He(TH, UX TPUMEHEHHUE B
MIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ MPOYKTHI €r0 ImepepaboTKu.

DKCcIepUMEHTAIbHBIE METO bl N3YYSHHS BEIIECTB U WX MPEBPAICHHUH: 03HAKOMIIEHHE C 00pa3liaMy IUIacTMAacC, KaydyKOB M PE3HHBI,
kosuekun «Hed1b» u «YToam», MoaenmupoBaHie MOJIEKYJT YIIIEBOAOPOIOB U TaJIOTEHONPON3BOIHBIX, TPOBEJACHNE NPAKTUIECKON pabOTHI:
MOJIy4eHHE 3TIIICHA U U3YUCHHE €TO CBOICTB.

Pacuérnpie 3amaun.

Brruucnenust mo ypaBHEHHIO XUMUUYECKOW peakinu (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WUJIM MPOJIYKTa PEAKIIUU TIO
HU3BECTHBIM Macce, O6’I)éMy, KOJMYCCTBY OJJHOT'O U3 UCXOJHBIX BEHIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

Kucaopoacoaep:kamme oprannyeckue coeMHeHUs

[IpenenbHble OJHOATOMHBIE COUPTHL. METaHON U 3TaHOJ: CTpOoeHHe, PU3NYECKHe U XUMHUYECKHE CBOMCTBA (peakluu ¢ aKTUBHBIMU
MeTaJUlaMH, TaJOTreHOBOJJIOPO/IaMH, TOpPEHHUE), MpUMeHeHne. BogopoaHbIe CBS3M MEXIy MOJIEKYJIaMH CIHUpTOB. JleicTBHE MeTaHONa M
ATaHOJIa Ha OpPraHU3M YeJIOBeKa.

MHoroaToMHble CHUPTHI. DTWICHIVIMKOIb W TJIMLEPUH: CTpOeHHue, (U3UYecKue M XMMHUYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO
IIEJIOYHBIMU METaJUIaMH, KaYeCTBEHHAsl peakliis Ha MHOTOaTOMHbIe CIUPTHI). JlelicTBUe Ha opraHu3M yenoBeka. [IpuMeHenue raunepruta u
STUJICHTJIUKOJIS.

®deHoJT: CTpoeHHE MOJISKYITBI, (PU3NYECKHE U XMMUYECKUEe CBOKCTBA. TokcnuHOCTh eHoa. [Ipumenenue denona.

Anbnerunpl U kemonsl. Dopmanbaerus, aneTaabAerul: CTpoeHHe, (PU3NUYEeCKHe U XUMHUYECKHE CBOWMCTBA (pEaklUU OKHUCIICHUS U
BOCCTaHOBJICHUS, KAUECTBEHHBIE PEAKIUH), [TOJIyd€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAasi M YKCYCHAasi KUCJIOTBI: CTpOEHHUE, (U3NYECKHEe U XUMUYECKUE
CBOICTBa (CBOMCTBA, OOIIME IS Kacca KUCIOT, peakius dTepudukanun), noirydyeHue 1 npuMmenenue. CTeapuHoBasi U OJIGMHOBAS KUCIIOTHI
KaK MPEeJCTaBUTEIN BhICIINX KAPOOHOBBIX KUCIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

CrnosxxHble 3(pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['maponu3 cioxHbix 3¢upoB. XKupsl. 'maponus xupos. [lpumenenue
XKUPOB. brosiornueckas posb xKUPOB.

VYrneBopl: cocTaB, KiaccuuKalus yriieBoJ0B (MOHO-, M- U MoJucaxapubl). [ 1roko3a — mpocTeimnii MOHOCaXapua: 0COOEHHOCTH
CTPOEHUS MOJIEKYIbI, (pU3HUecKue U XUMHUYECKUE CBOMCTBa (B3anumo/eiicTBue ¢ ruapokcuaom meau(ll), okucnenne aMMuayHbIM pacTBOPOM
okcuaa cepebdpa(l), BoccranoBieHHe, OpOKEHHE TIIOKO3bI), HAXOXKIAEHUE B MPHUPOJE, NMPUMEHEHHe, Ouojorudeckas poib. DoTocuHTES.
@pyKTO3a KaK U30MEP TITIOKO3BI.

Kpaxman u nemnronoza kak npupoiHbsie noaumepbl. CTpoeHHE Kpaxmalia W HeJuTtosio3bl. DU3nMueckue M XUMUYECKHE CBOWCTBA
KpaxMmaia (TUAPOJIN3, KaueCTBEHHAs PEeaKIHsl C HOJIOM).



OKCIepUMEHTAJIBHBIE METO/Ibl U3YUEHHUS BEIECTB U UX MPEBpAILECHUMN: [IPOBEJIEHUE, HAOIIOIEHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX
OIBITOB: FOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIMM OJHOATOMHBIX CHMPTOB (OKHUCiIEeHHE 3TaHosa okcuaom Menu(ll)), mHOroaromHsIx
cupToB (B3auMojeicTBue rauuepuHa ¢ rugpokcugom meau(Il)), anpaernnoB (OKucIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuaoM meau(ll), B3auMoaelicTBre Kpaxmaina ¢ H0/10M), IPOBEICHUE PAKTUYECKOM pabOThl: CBOICTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaum.

Bbruncnenus no ypaBHEHMIO XHMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJIHOTO BEIIECTBA MM MPOAYKTA PEAKIMH IO
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WJIN IPOAYKTOB PEAKIIMH).

A3oTcozeprKale OpraHn4eckie CoeqMHEHMUSI.

AMUHOKHUCIIOTHI Kak aM(OTEepHble OpraHuYeckue coeAuHeHUs. PU3nyecKkue U XMMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha Npumepe
rmiuHa). buomornueckoe 3HaueHNe aMMHOKHUCIIOT. [lenTuabr.

benku xak nmpupoaHbIe BHICOKOMOJIEKYNIIpHbIE coeMHEeHUs. [lepBuuHas, BTOpUYHAs U TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOJIH3, ICHATYPAIIHs, KAYSCTBEHHBIC PEAKIIUU Ha OCIIKH.

DKCclepUMEHTAIbHbIE METOAbl M3y4YeHHsS BEIIECTB W UX MpeBpallleHuil: HaOJIIoAeHHe M OMHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypalus OeJIKOB NPU HarpeBaHUU, IBETHBIE PEAKIMN OEIKOB.

BbicokomoIeKy/IsIpHBIE COeIMHEHUS

OcHOBHBIE MOHATHS XUMHAH BBICOKOMOJIEKYISIPHBIX COCIUHEHUI: MOHOMED, NMOIMMED, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3aLNH,
CpenHss MOJIEKyJIsIpHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYIIIPHBIX COCAUHEHUM — MOJIMMEPU3alus U MOJIUKOHICHCALIMSL.

OKCIepUMEHTAIIbHBIE METO/bI U3Y4YEHHUsl BELIECTB U UX MPEBPAIIECHUIN: 03HAKOMIIEHHE C 00pa3laMH MPUPOJHBIX U MCKYCCTBEHHBIX
BOJIOKOH, INIACTMAcCC, Kay4yKOB.

MesxnpeaMeTHbIE CBS3H.

Peanuzanus MEXNpeAMETHBIX CBS3€H IIPU U3YYEHUU OPraHUYECKOM XxuMHM B 10 Kacce OCyIECTBISAETCS 4epe3 UCIOJIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATHUH, SBISIOIIMXCS CUCTEMHBIMHU Ul OTAEIbHBIX NPEJAMETOB €CTECTBEHHO-HAY4YHOTO
LUKJIA.

OOuire ecTecTBEHHO-HAy4Hble IMOHATHSA: SBJICHHME, HAYYHBIH (DakT, TMIOTE3a, 3aKOH, TEOPHs, aHaJIM3, CUHTE3, KJIacCU(pHKalUs,
NEePUONYHOCTb, HAOIOICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOEIHPOBAHUE.

dusmuka: MaTepus, 3HEprusi, Macca, aToM, JIEKTPOH, MOJIEKYla, SHEpreTUYeCKUi YpOBEHb, BEIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSIHHE BEIeCTBa, (PU3NUECKUE BEIMUUHBI U €TUHUIIBI UX U3MEPEHUS.

buosnorusi: kierka, opranusM, Ouocgepa, oOMeH BellecTB B OpraHusMe, (poToCHUHTE3, OMOJIOTMUECKH aKTUBHBbIE BellecTBa (OeNKH,
YTJIEBO/IbI, )KUPBI, (PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, OJIE3HBIE HCKOMIAeMbIe, TOIIMBO, PECYPCHI.



TexHomorus: MUIICBLIC MNPOAYKTbI, OCHOBLI PAllMOHAJIBHOI'O0 IMHUTAHUA, MOIOINHUC CPCACTBA, JICKAPCTBCHHBIC W KOCMCETHUYCCKHUC
npemnaparbl, MaTCpUAJIbl U3 HCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuveckne 0CHOBbI XUMHMHU

XUMHUYECKUN 37eMeHT. AToM. Spo aToma, M30TOMbBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTUYECKUe YpPOBHH, MOJYPOBHH. ATOMHBIC
opburany, s-, p-, d- anemenTs. OCOOEHHOCTH pacrpeIeCHUs JIEKTPOHOB 110 OPOUTANISIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKkTpoHHass KOH(PHUTypaIusi aTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucrema xumudeckux smemeHToB . M. MenneneeBa. CBA3b MEpUOIUYECKOTO 3aKOHA U
[Tepuonnueckot cucrembl Xxumudeckux sieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJIOKHBIX BEIIECTB IO TPyMIaM M TEpHojaM. 3HAYCHHUE
MEePUOTUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKash CBs3b. Buapl XuUMHUYecKOW CBsA3M (KOBaJCHTHAs HEMOJSIpHAs W TOJIspHas, HWOHHas,
MeTajuTmdeckas). Mexanu3smbl 00pa3oBaHHs KOBAICHTHOM XMMHUYECKOU CBsI3M (OOMEHHBIM M IOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b.
BanentHoctb. DnekTpooTprnareabHOCTh. CTeneHp okucaeHus. IOHbl: KaTHOHBI ¥ aHUOHBI.

BemectBa MONEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbl KPUCTAITMYECKUX PEHIETOK.
3aBUCUMOCTD CBOICTBA BEIIECTB OT THUIA KPUCTAILITUYECKON PEIIETKH.

[Tonsitre o aucniepcHbIX cuctemax. McTuHHbIE U KOJUIOMAHbBIE pacTBOPHL. MaccoBas 10Ji14 BEUIECTBa B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuil. HomeHknatypa HeopraHHYeCKHUX BelIecTB. |'eHeThueckas CBSI3b HEOPraHHYEeCKHX
BEIIECTB, MPUHAAICKALIUX K PA3TUUYHBIM KJIaccaM.

Xumunueckas peaknus. Knaccupukanus XuMu4eckix peakiifnii B HEOPraHM4ecKoil 1 OpraHu4ecKoi XMMHUH. 3aKOH COXPAaHEHH ST MacChl
BEIIECTB, 3aKOH COXPaHEHHs U MPEBPALICHUS YPHEPTUU IPU XUMHUYECKUX PEaKLIUsX.

Ckopocth peakuuu, €€ 3aBUCUMOCTh OT pa3Nu4HbIX (GakTopoB. OOpaTuMmble peakmuu. XuMmuueckoe paBHOBecue. DakTopsl,
BIIUSIOLIUE HA COCTOSIHUE XuMudeckoro paBHoBecus. [Ipuniun JlelllaTense.

DnexTponuTHueckas auccoruamus. CuiabHble U cialble dMeKTpoluThl. Cpela BOIHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpallbHas,
1IeI0YHAas.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.



DKCIIepUMEHTAIHBIE METOJbl M3YYCHHS BEIIECTB M WX MpeBpamleHuil: nemMoHctpanus Ttabmui «[lepuomudeckas cucrema
xumudeckux oanemeHtoB JI. WM. MenneneeBay, wu3yueHHe MojJeNeH KPUCTALIMYECKUX PEIMIETOK, HaOMI0/IEHHEe |  OINHCAaHHUE
JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHUIA BOJOPOJA B MPUCYTCTBUHM KaTalU3aTOpa, OIMPEACNICHUE CPEIIbI
PacTBOPOB BEHIECTB C MOMOIIBI0 YHUBEPCATHLHOTO WHANKATOPA, PEAKIIMH HOHHOTO 0OMEHa), TIPOBEICHNE MPAKTUICCKOW paboThl «BriusHue
pa3nYHbBIX (DAKTOPOB HA CKOPOCTh XUMUYECCKON PEAKIIHI.

Pacuérnpie 3amaun.

Pacuérel Mo ypaBHEHHSIM XMMHUYECKHUX PEAKIUH, B TOM YHUCJIE TEPMOXHUMHUYECKHE PACUETHI, pacy€Thl C HCIOJIb30BAaHUEM TOHSTHS
«MaccoBasi J0Jisl BEIIECTBAY.

Heoprannueckasi xumust

Hemerannel. Ilonoxxenne HemeramioB B Ilepuonnueckoil cucreme xumuyeckux anemeHToB Jl. M. MennaeneeBa u ocoOeHHOCTH
CTpoeHHs aTOMOB. PU3NUECKHE CBOMCTBA HEMETAUIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MpUMEpPE KUCI0poa, cepsl, hochopa u yriaeposa).

XUMHYECKHE CBOWCTBAa BaXHEHIIMX HEMETAIJIOB (TaJloreHoB, cephl, a3oTa, (ocdopa, yriepoga U KpeMHUS) U UX COEAUHEHUHN
(OKCHIOB, KUCIIOPOJICOAEPKAIINX KUCIOT, BOJOPOJIHBIX COCTUHEHUN ).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U X COCUHEHU.

Mertamnbl. [Tonoxenune meramioB B [lepuonnueckoit cucreme xumuueckux annemeHToB Jl. M. MenneneeBa. OCOOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JIOYEK aToMOB MeTauioB. OOmme dusndeckue cBoicTBa MeTaioB. CIUIaBbl METALIOB. DJIEKTPOXUMUUYECKHHA P
HanpsH>KEHU METaJIOB.

XWMHUYECKHUE CBOWCTBA BAKHEUIIUX METAUIOB (HATPHUM, KaJWK, KaJbIMH, MarHWi, aJlOMHHHH, IMHK, XpOM, JKEJIe30, MEIb) U HX
COECIUHEHU.

O61ue crnocoObl NoayYeHus MeTamioB. [IpuMenene MeTamuioB B ObITY U TEXHUKE.

DKclepUMEHTAIbHBIE METO/Ibl M3YYEHHUS BEIIECTB M UX IPEBpallleHUil: u3ydyeHue KoJuieKiuuu «MeTamibl U CIUIaBbl», 00pa3lioB
HEMETAJJIOB, pEIIeHHE OHKCIEPUMEHTAJIbHBIX 3a/]ay, HaONIOJeHHEe W OMNHCAHHME JEMOHCTPAIMOHHBIX U JIAOOPaTOPHBIX OIBITOB
(B3auMoelicTBHE THIPOKCH 1A ATFOMUHHUS C PACTBOPAMHM KHUCIIOT U I1I€JI0Yel, KaUeCTBEHHBIE PEaKI[Mi Ha KaTHOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuérel Macchl BenecTBa wiin 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY BEIECTBA, MAcCe MM 00bEMY OJTHOTO M3 YUaCTBYIOIIUX B
peaxiuu BelecTB, pacuéTel Macchl (00BbEMA, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIHH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xumuu B o6ecriedeHrH SKOJIOTHUYECKON, JHEPreTUYECKON 1 MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeTUIUHEL. [loHATHE 0 HAYYHBIX
METO/aX MMO3HAHUS BEUIECTB U XUMHUECKUX PEaKIIHil.

[IpencraBienust 00 OOMKX HAYYHBIX TPUHIIMIIAX MPOMBIIUICHHOTO MOJTYYeHUS BaKHEHIITNX BEIIECTB.



YenoBek B MHUpe BELIECTB U MAaTEpUAJIOB: BAKHEHIINE CTPOUTENbHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE MaT€pUaJIbl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTepHalIbl IS 3JCKTPOHUKH, HAHOMATEPUaIbl, OPraHNYeCKUEe 1 MUHEPAIbHbIC YA0OpEHHS.

XuMHsS UM 30pOBbE YEJIOBEKA: IpaBWJIa MCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIpENapaToB, MpaBuja O€30MaCHOTO HCIOJb30BaHUS
mpernapaToB OBITOBOW XUMUU B TIOBCETHEBHOW KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeIMETHBIX CBSI3ed NpU HM3ydeHUH OOIIe M HeopraHMdeckod XxuMuu B 11 Kiacce OCyIIECTBISETCS uepe3
HCI0JIb30BAHNE KaK OOLIUX €CTECTBEHHO-HAyYHBIX MOHATUN, TaK U TMOHSTUH, SIBISIIOIIMXCS CUCTEMHBIMHM JUIsl OTAEIbHBIX NPEAMETOB
€CTECTBEHHO-HAY4YHOT'O [IUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIM (akT, TMIIOTe3a, 3aKOH, TEOPHUs, aHAIN3, CHHTE3, KJIaCCU(PUKALUS, IEPUOIUUHOCTD,
Ha0JI0/IEHUE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE, U3MEPEHUE, SIBJICHHUE.

®duznka: MaTepus, SHEPTUsl, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII, PAJAUOAKTUBHOCTb, MOJIEKYJIA, SHEPTeTUUECKHM
YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, PU3NYECKUE BEIMYNHBI M €IMHUILIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadust: MuHepasbl, FOpHbIE IOPO/IbI, MTOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: XuMHUYECKasi NMPOMBIIUIEHHOCTh, METAJUIypIHsi, IPOU3BOJACTBO CTPOMTEIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SHMCTBCHHOE
IIPOU3BOJICTBO, THMILIEBAasl MPOMBIIUIEHHOCTb, (apMaleBTHUECKasi IPOMBIIUIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKUX IIpEnapaTos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MATEPUAIIOB, 3JIEKTPOHHAS IPOMBIIITICHHOCTh, HAHOTEXHOJIOTUN.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110 XUMHWU HA BA30BOM VYPOBHE CPEJAHEI'O OBILIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3yidbTaTaM OCBOCHHS OOYUYAIOIIMMHUCS MPOTpaMM CpeaHero o0Imiero ooOpa3oBaHUs
(JINYHOCTHBIM, METalpeJMETHBIM M TNpeAMETHbIM). HayuHo-meToauueckoil OCHOBOW Juid pa3paOOTKU IUIAHHPYEMBIX pe3YJIbTaTOB OCBOEHHUS
MPOrPaMM CPEJTHETr0 O0IIero 00pa30BaHUS SBIISETCS CHCTEMHO-ICSITeILHOCTHBIN TTOIXO/T.

B cootBeTCcTBHU C CUCTEMHO-ACATCIbHOCTHBIM MTOAXOJA0OM B CTPYKTYPEC JTUUYHOCTHBIX PE3YIIbTATOB OCBOCHUSA IMPEAMETA «XuMus» Ha YPOBHE
cpeaHero o0Iero 00pa3oBaHUs BBIJICICHBI CIICTYIOIINE COCTABIISIONINE:

OCO3HAaHHWE OOYYAIOIMIUMHUCS POCCHHCKONW TPAKIAHCKOW WICHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

HaJIM4Me MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIECHUN JIMYHOCTH HA OCHOBE KJIIOUEBBIX IEHHOCTEH M MCTOPUYECKUX Tpaguluii 6a3oBoii
HayKH XUMUWU;

TOTOBHOCTb M CIOCOOHOCTh OOy4YarolIUXCs PYKOBOJACTBOBATHCS B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMHU,
MPUCYIIMMHU LIEJIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4Yue IPaBOCO3HAHUS SKOJOTHUYECKON KYIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHS MpeaMeTa «XHUMHUsS» JOCTUTAIOTCS B EAMHCTBE Y4eOHOM M BOCHHUTATEIbHOW JEATEIbHOCTH B
COOTBETCTBUU C T'YMaHHUCTHYECKUMH, COLUOKYIbTYPHBIMH, AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH MU HJEaJaMH POCCHICKOIO TPaXJIaHCKOTO
oOuiecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH M TMpaBUIAMHU TOBEIEHUS, CHOCOOCTBYIONIMMH IPOIECCaM CAaMOIO3HAHUS, CAMOPa3BUTUS U
HPABCTBEHHOI'O CTAHOBJIEHUS TMYHOCTU OO YyJAIOLTUXCA.

JIM4HOCTHBIE PE3yabTaThl OCBOCHHS MpeaMeTa «XHUMHUS» OTpaxaroT CHOPMHUPOBAHHOCTh OTNbBITA IMO3HABATEIBHONW W MPAKTUYECKOU
JEeSITEeNbHOCTH 00YJaIOIIUXCsl 10 Peau3alliy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPAIKY;

MIPEJICTaBJICHHSI O COLIMATBHBIX HOPMaX M MpaBUiIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPUECKOH AESATETHHOCTU MPHU CO3AAHUU YUEOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX W MO3HABAaTEIbHBIX 3ajad,
BBITIOJTHEHUH XUMUYECKHUX IKCTIEPUMEHTOB;



CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI JIPYTHX IMPU aHATU3E PA3UYHBIX BHJIOB Y4EOHOM
NeSITEIILHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

IIEHHOCTHOTO OTHOMICHUS K UCTOPUICCKOMY U HAyYHOMY HACIICJNIO OTCYCCTBCHHON XUMUU;

YBOKCHHSI K MTPOIECCY TBOPYECTBA B 00JACTH TEOPUHU U MPAKTHYESCKOTO MPUMEHEHUS XHMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh
Pe3yIbTaT JUTUTEIIBHBIX HAOIIOICHUH, KPOTIOTIUBBIX IKCTICPUMEHTAIBHBIX TOMCKOB, IIOCTOSTHHOTO TPYy/la YIEHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATEIIbHBIX MOTHUBOB B TOJIYYCHHH M TMOCIEAYIONIEM aHaiu3e WH(HOPMAIUK O MEPEIOBBIX JOCTHXEHUSIX COBPEMEHHON
OTE€YCCTBECHHOM XNMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHUBATh CHUTYallUW, CBS3aHHBIC C XUMHYCCKHMH SBJIICHUSMHU, W TPHHAMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYICH Ha
MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TOBEJCHWE W IOCTYIKHA CBOWUX TOBApPHWIICH C TO3HMIIMA HPABCTBCHHBIX W TPABOBBIX HOPM H OCO3HAHHWE
MOCJIEJICTBUI 3TUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYpPbI 310POBbS:

MMOHUMAaHMs IIEHHOCTEH 3I0pOBOro W 0Oe30macHoro oOpa3a >KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY
(bu3nYecKOMy U IICUXUYECKOMY 37J0POBBIO;

coOroieHus mpaBuil 0€30MacHOro oOpalleHus ¢ BeleCTBaMU B ObITY, IOBCETHEBHOM KU3HU U B TPYIOBOI 1€ TEIBHOCTH;

MMOHUMAaHMS [IEHHOCTH MPaBUJ MHAWBUIYATbHOTO M KOJUIEKTUBHOTO OE30MaCHOTO MOBEICHUS B CUTYAIUSX, YTPOKAIOIIMUX 370POBBIO U
JKU3HH JIIONIEH;

OCO3HAHUS MOCIIEACTBUI U HEMPUSITUS BPEAHBIX IPUBBIUEK (YIOTPEOJIEHUS AIKOTO0JIs, HAPKOTUKOB, KypeHHS);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKAaTHBHOM KOMIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON AEITEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U APYTrUX BHUIAX
NesITeNIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTUE B PELICHUU MPAKTUYECKHUX 3a]]au COIMATbHOM HAIIPaBICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yIeHHIO MPO(GEecCHil pa3TuyHOTO Poja, B TOM YKCJIe Ha OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHHH 110 XUMUU;

YBKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTataM TPYIOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUIYaTbHOW TPAaeKTOpHH 00pazoBaHus, Oyaymied mpodeccuu M peanu3alu COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEM 00111eCTBa;

6) 3K0J10rM4YeCcKOro BOCIIUTAHMS:



9KOJIOTMYECKHU L1€71€CO000pPa3HOro OTHOUIEHUS K PUPOJIE, KaK HICTOYHHUKY CYLIECTBOBAHUS JKU3HU Ha 3eMJIE;

MOHUMAaHMs TJI00AJIBHOIO XapakTepa HKOJIOIMYECKUX HpOoOJIeM, BIMSHUSA SKOHOMHYECKHUX IIPOLECCOB Ha COCTOSIHME NPUPOJTHOU H
COLIMAIBHOU Cpebl;

OCO3HAHHUS HEOOXOJMMOCTH UCTIOIb30BAaHUS IOCTHKEHUN XUMUH U1 PELLIEHUS BOIIPOCOB PAllMOHAIBHOIO IIPUPOI0NI0Ib30BaAHUS;

AKTUBHOTO HENpUATUS JAEUCTBUN, NPUHOCAIIUX Bpel OKpYXKarolledl NpUpOJHOW cpele, YMEHMs NPOTHO3UPOBATh HEOIArompusTHBIE
9KOJIOTMYECKHE MOCIEACTBHSI IPEANPUHUMAEMBIX TEHCTBUI U PEAOTBPAILaTh UX;

HaJIM4Yus Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHUS, SKOJIOIMYECKON KyJIbTYphl, OINbITA JAEATEIbHOCTH AKOJIOTMYECKON HampaBiIeHHOCTH,
YMEHHUSI PYKOBOJACTBOBATbCS HMH B II03HABATEIbHOW, KOMMYHUKATHBHOW W COIIMAJIBHOM TpPAKTUKE, CIIOCOOHOCTM W YMEHHUS AaKTHBHO
MIPOTUBOCTOSATH UEOJIOTUH XeMOpoOuu;

7) UEHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOILIECTBEHHOM MPaKTUKU;

MOHUMAaHMs Creun(PUKN XUMUU KaK HayKH, OCO3HaHHUS €€ posid B (OPMHPOBAHMM PAIMOHAJIBHOTO HAYYHOTO MBILIUICHHUS, CO3/aHUU
LIEJIOCTHOTO TPEACTaBIEHUS 00 OKpYyXalolleM MHpe Kak O €IUHCTBE MPUPOJbl U YeJIOBEKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH u
pelIeHny TpodsieM COXpaHEHUsl PUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU U1 COBPEMEHHON LIMBUIN3AlMU: B €€ TYMaHHUCTUYECKON HAIIPAaBJIEHHOCTH U Ba)KHOM POJIU B
CO3JaHMM HOBOM 0a3bl MaTepUaNbHON KyJIbTYpHl, pPEUICHHH TJI00aIbHBIX MPOOJIEM YCTONYMBOIO pPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBOM U 3KOJIOTMYeCKON 0e30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00€CIIEYeHUH YCIOBUM YCIIEUTHOTO TPyAa U 3KOJOTUYECKU
KOM(OPTHOM JKMU3HU KaXKJOT0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH: MOHHMAHHs CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIO0JIb30BATh MOJy4yaeMble 3HAHUA Ui aHanM3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIET0 MUpAa U MPOUCXOISAIIMX B HEM M3MEHEHUH, YMEHHS
nenath 000CHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HayYHBIX (DaKTOB U MMEIOIINXCS JAHHBIX C 1[€JIbI0 MOJYyYeHHs! IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEILHO UCIIONIB30BATh XUMUYECKUE 3HAHUS ISl pelIeHHs MPoOIeM B peabHbIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM A TEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY IMOJYYE€HUIO HOBBIX 3HAHUN MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU;

UMHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InUHbIX cepax NpodhecCHOHATBHON e TeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeTaHpe,[[MeTHHC pe3yiIbTaTbl OCBOCHUSA yqe6H0r0 nmpeamMeTa «XUMHS» Ha YPOBHE CpCAHCTO 06mer0 O6pa3OBaHI/I$I BKJIFOYAIOT:



3HaYMMbIe 7SI (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIUXCA MEXAUCIUIUIMHAPHBIE (MEXIpeAMeTHbIe) OOIIeHayYHbIE TOHSITHS,
OTpa’KalolIe IEOCTHOCTh HAYYHOH KApTHHBI MHpa W CHEHU(HUKY METOJOB IO3HAHWS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (Marepws,
BEILIECTBO, SHEPrus, SIBIECHUE, IPOLIECC, CUCTEMAa, HAy4HbIH (aKT, NPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIEI0BAaHUE,
HaOJr0IeHNe, U3MEPEHNE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHble YyueOHble JeWcTBHs (IIO3HABaTEJIbHbIE, KOMMYHHMKATHBHBIE, pETyJISTHUBHBIE), oOecrneunBamomue (opMHUpPOBaHHE
(YHKIIMOHATIBHOM IPaMOTHOCTH M COI[UAJIBHOI KOMITETEHIIMU 00yYarouXcs;

CIIOCOOHOCTh O0YYarOIMUXCS MCHOJIb30BaTh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS U YHUBEpCAJIbHbIE ydeOHBIE
JIEMCTBUS B IO3HABATEIBHOW U COLUAIBHOMN MPAKTHUKE.

MertanpeaMmeTHble pe3yibTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU Y4YEOHBIMU TO3HABATENbHBIMH, KOMMYHHUKAaTHUBHBIMH U
PETYIATUBHBIMU AEUCTBUSMHU.

OgiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEJIbHBIMH [1eHCTBUSIMU:

1) 6a3oBble JorMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIBHO (POPMYIHPOBATH U aKTYaIU3UPOBATh MPOOIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENCIATh LENU JeATENBHOCTH, 3aJaBas IapaMeTpbl M KPUTCPUU HX JOCTIKEHHUS, COOTHOCHUTH PE3YNbTATHl JEATEIBHOCTH C
ITOCTABJICHHBIMHU LIEJISIMU;

HCII0JIb30BATh NP OCBOECHUU 3HAHUU NMPUEMBI JJOTHYECKOTO MBIIUIEHUS — BBIICIATh XapaKTePHbIC IPU3HAKU MOHATUN U yCTaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOLINE MOHATUSA AJIs1 O0OBACHEHMsI OTJCIBHBIX (DAKTOB U SABJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIsl KJIACCU(DUKALMY BEILIECTB U XUMUYECKUX PEAKIINM;

YCTaHABJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBS3U MEXKy U3y4a€MbIMHU SIBICHUSIMU;

CTPOMUThH JIOTHUECKUE PACCYXKAEHUS (MHIYKTUBHbIC, ACAYKTUBHBIC, 110 AHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH M HPOTUBOPEYHs B
paccMaTpUBaeMbIX ABJICHUX, OPMYIUPOBATH BHIBO/IbI U 3aKITIOUCHMS;

IPUMEHATh B Ipollecce IO3HAHMSA, HCHOJb3yeMble B XUMHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, NpeoOpa3oBbIBATH MOJEIbHbIE
IIPEJCTAaBICHUS — XUMUYECKUN 3HAK (CMMBOJ) 3JI€MEHTa, XUMHUYeckas (GopMmysia, ypaBHEHHE XMMHUYECKON peakuuu — IpU pelieHUur ydeOHBIX
[I0O3HABATENIbHBIX M IPAKTHMYECKUX 3a]ay, NPUMEHATh HAa3BaHHBIE MOJECIbHBIE IPEACTABICHUS Ui BBISBICHUS XapaKTEPHBIX ITPU3HAKOB
M3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKLIUH.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeliCTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NIO3HAHMS BEILIECTB U XUMHUUYECKUX PEAKIIUIA;

(dbopMynHUpOBaTh LEJIN U 33/1a4M UCCIIEOBAHUS, UCIIOIb30BaTh TOCTABICHHBIE U CAMOCTOSATENHHO C(OPMYITHPOBAHHBIE BOIPOCHI B KAU€CTBE
MHCTPYMEHTA MO3HAHMS U OCHOBBI [yl (POPMUPOBAHUS TUIIOTE3HI 110 MIPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHH;



BJIQJICTh HaBBIKAMH CaMOCTOSITEJIbHOTO IIJIJAHUPOBAHMUSI W IPOBEIEHUS YUYEHHYECKHMX OSKCIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHS
HaOIIO/IaTh 32 XOJOM IIPOLECCa, CaMOCTOSATENBHO IMPOTHO3UPOBATH €r0 pe3ysibTaT, (GopMymupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIHLHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHUSI, COCTABIATH 0OOCHOBAHHBIN OTUET O IPOJEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYSHHYECKOW HCCIIEOBATENILCKOM M TMPOEKTHOW JEATENbHOCTH, TNPOSIBISATH CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY IIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IU4YHbIX METOJ0B [TO3HAHUS.

3) pab6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCSA B Pa3IMYHBIX MCTOYHMKAX MHQOpManuu (HAy4HO-TIOMYJSpHAas JHUTEepaTypa XUMHUYECKOTO COJIEP)KaHHs, CIPAaBOYHBIE
nocobusi, pecypcbl MHTepHeTa), aHAIU3UPOBATH HHQPOPMAIMIO PA3IUYHBIX BUIOB U (QOpPM IMPEACTaBICHHS, KPUTUYECKU OLIEHHWBATh €€
JIOCTOBEPHOCTH M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3aIPOCHl U MPUMEHSTH Pa3INYHbIE METOIbI IIPU TIOUCKE U 0TOOPE MHPOPMAIMH, HEOOXOTUMOM /7Sl BBINOJIHEHUS YUeOHBIX
3aJ1a4 OMPENEIEHHOTO TUTIA;

MpHOOPETATh OMBIT UCTIOIHF30BaHMSI HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHN M PA3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMaJIbHYIO (OpMy MpeAcTaBiieHus HMHPopManuM (CXeMmbl, rpapuKu, aUarpamMmbl, TaOJIULbI, PUCYHKH U
Jpyrue);

MCIO0JIb30BaTh HAyYHBIN SI3bIK B KaYECTBE CPEACTBA MPHU pabOTe ¢ XUMUUYECKON MHPOpMAIMel: MPUMEHATh MeXIpeaMeTHbIe (hu3ndeckue u
MaTeMaTHYECKHUE) 3HAKH U CUMBOJIBI, PopMyIibl, aO0OpeBUATyphl, HOMEHKJIATYPY;

HCI0JIb30BATh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATTISIAHOCTH.

OBiajgeHHne YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOW TeMbl B XOJE JHaliora W/WIW JUCKYCCHH, BBICKA3bIBaTh HJEH, (OPMYIHPOBATH CBOU
MpeII0KEHUs. OTHOCUTEIIFHO BBITIOJHEHUS MPEASIOKEHHOM 3a/1a4H;

BBICTYIATh C MPE3EHTAIMEH pe3yIbTaTOB MM03HABATEIBHON JIESATEIBHOCTH, MOTYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMU
IIPH BBITIOJIHEHUH XUMHYECKOTO IKCIEPUMEHTA, MPAKTHUYECKON padOoThl 10 MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alund yieOHOTO
poekTa u GopMyIUPOBATH BHIBOJBI MO PE3y/IbTaTaM MPOBEAEHHBIX UCCIEIOBAHUI MyTEM COTJIACOBAHMS TO3HIIMIA B X0€ OOCYXACHUS U 0OOMeHa
MHEHUSIMHU.

OsJajieHHe YHUBEPCAJIbHBIMH PeryJssTHBHBIMM el CTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILLECTBIIATH CBOIO MTO3HABATENIBHYIO JIETEIbHOCTD, ONpEAess e€ esn U 3a/1a4i, KOHTPOJIUPOBATH U 110
Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MpeaIaraeMblil alrOpuT™ ASUCTBUN NMPHU BHIMOIHEHUH y4eOHBIX U MCCIEeI0BAaTEIbCKUX 3a/1a4, BHIOMPATh
Haunbosee 3(p(HeKTUBHBIN cIOCO0 UX pelIeHus ¢ y4ETOM MOTy4YeHHsI HOBBIX 3HAHUHN O BEIECTBaX M XMMUYECKUX PEaKIHsIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.



HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpa)xaroT:

c(OPMUPOBAHHOCTh MPEACTABIEHUN O XMMHYECKOW COCTaBISAIOLIEH €CTECTBEHHO-HAYyYHOW KAapTHUHBI MHpa, POJU XMMHUU B IO3HAHUU
SIBJIGHUH TPUPOJIBL, B (POPMUPOBAHUU MBIIUIEHUS] U KYJIbTYpPbl JINYHOCTH, €€ (YHKIMOHAJIbHOW TIPaMOTHOCTH, HEOOXOAMMOM ISl pelIeHUs
MPaKTUYECKUX 3a7a4 U IKOJIOTHUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0POBbIO U PUPOJAHOM CpEIE;

BJIQJICHUE CHCTEMOM XMMHUYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloliue MOHATHS (XMMUYECKUN AJIEMEHT, aTOM, 3JIEKTpOHHAs
000JI0uKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb, MIEKTPOOTPHULIATEILHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas popmMmyia (pa3BEpHyTast U COKpaIIEHHast),
MOJIb, MOJISIpHASI Macca, MOJIAPHBIA 00BEM, YIIIEpOIHBIN CKeNleT, PyHKIMOHAIbHAS IPYIIA, paguKal, U30MepH i, U30MEpbl, TOMOJIOTHUECKUHN psf,
TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOA M a30TCOACpXKAIINE COEAWHEHUS, MOHOMEp, IOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEJMHEHUS); TEOPUM M 3aKOHBbI (TEOpHsl CTPOEHUs oOpraHuuyeckux Bemects A. M. byrinepoBa, 3akOH COXpaHEHMs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHN S3bIK XMMHH; MMPOBO33PCHUECKHE 3HAHHMS, JIEKAUIME B OCHOBE NMOHMMAaHWS NPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBIEHUH, (PAKTOJIOTUYECKHUE CBEICHUS O CBOMCTBAX, COCTaBE, MOJIyYEHUN U OE30I1aCHOM HMCIIOJIb30BAaHUH BaXXHEHUIIINX OPraHUYeCK X
BEIIECTB B OBITY U IPAKTUYECKOMN EATEILHOCTH YEIIOBEKA;

C(OPMHPOBAHHOCTh YMEHHMHM BBIABIATH XapaKTE€pHbIE IPU3HAKM IOHATHUH, YCTAHABJIMBAaTh MX B3aUMOCBSA3b, HCIOJIB30BATh
COOTBETCTBYIOIIME NOHATHS IIPH ONIMCAaHUM COCTAaBA, CTPOEHUS U NIPEBPAILCHNI OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTb YMEHHUI HCIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY AJISI COCTABJICHUS MOJIEKYISPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpAIEHHON) (GOPMYJT OPraHUYECKUX BELIECTB U YPaBHEHUH XMMHUYECKUX PEAKLMH, N3rOTaBIMBATh MOJEIN MOJIEKY] OpPraHMYECKUX BEILECTB
JUI WJUTIOCTPALMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHMH YyCTaHaBJIMBAaTh NPUHA/UIEKHOCTh HM3YYEHHBIX OPraHMYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHHIO K
OIpe/IeNIEHHOMY KJIacCy/TpyIIe COeAUHEHUH (YTriIeBOI0OpO/Ibl, KUCIOPO M a30TCOAEPIKaINe COSAMHEHUS, BHICOKOMOJIEKYIIIPHbIE COCIMHEHHUS),
7aBaTh UM Ha3BaHMA Mo cucrematndeckoil HoMmeHkinarype (IUPAC), a Taxke mpuBOAWTH TPUBUAIbHBIC HA3BAaHMUS OTICIIBHBIX OPraHMYECKHX
BELIECTB (3TUJIEH, MPOMNMJIEH, aleTHJICH, STHIICHIJIMKOJb, MIMLEPUH, (eHo, (GopManblaerui, aueraibAeruji, MypaBbUHas KHUCIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTeApUHOBAst KMCIIO0Ta, III0K03a, PPYKTO3a, KpaxMal, LeJII0103a, [NIUIHH);

C(OPMHUPOBAHHOCTb YMEHHUSI ONPEAEIATh BUbI XUMUYECKOH CBA3HM B OPIraHUYECKUX COETMHEHUX (OJMHAPHBIE U KPaTHBIE);

C(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHATh MOJOKEHHUsS TEOPUU CTPOCHHUs OpraHuyeckux BemecTB A. M. byrnepoBa st oObsICHEHUS
3aBUCHMOCTHU CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUs MACCHI BEILIECTB;



c(OPMHUPOBAHHOCTh YMEHHUH XapakTepH30BaTh COCTaB, CTPOCHHE, (PU3MUYECKHE M XWMHUYECKHE CBOWMCTBA TUIMHMYHBIX IPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, IPOMUJICH, alleThiIeH, Oyraauen-1,3, metunOyraaueHn-1,3, 6eH301, METaHO,
9TaHOJI, STWICHTJIMKOJIb, TIMLIEPHH, (EHOI, alleTalbIeTu, MypaBbHHAS U YKCYCHAsl KHUCIOTHI, TIIOK03a, KpaxMall, [eJUII0I03a, aMUHOYKCYCHAS
KHCJIOTa), WJUTFOCTPUPOBATH TEHETUYECKYIO CBS3h MEKIYy HUMHU YPAaBHCHUSMH COOTBETCTBYIOIIUX XHMHUYCCKUX PEAKIUN C HCIIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOIHOIO ChIpbs (HEPTb, NMPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadOTKH U MPAKTHYECKOE TPUMEHEHHE TIPOTyKTOB NepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHUCICHHUS MO0 XUMHYECKHM ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WM TIPOAYKTA PEAKIIMU TI0 U3BECTHBIM Macce, 00BEMY, KOJMUECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB MIIM MIPOJTYKTOB PEAKIINN);

c(OPMHUPOBAHHOCTh YMEHWU BIIAJICTh CHCTEMON 3HAHWKW 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HAHMS, HCIOJIb3YeMBIX B XHMHH TIPH
W3yYEHHUH BEIIECTB M XUMUYECKUX SBIICHHUN (HAOIOACHNE, N3MEPEHNE, SKCIICPUMEHT, MOJCTHPOBAHNE), UCIIOIB30BaTh CHCTEMHBIE XUMHUECKHE
3HAHMS JUTSI IPUHATHS PENICHUIA B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BENICCTBAMH M UX TPUMCHEHHEM;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAAThH NMPaBMIIa MOJIb30BaHM XUMUYECKON MOCYA0N 1 1a00paTOpHBIM 000pYJOBaHUEM, a TaKKe MTpaBuiia
oOpallleHus ¢ BelleCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUITAHUPOBATh M BBIMOJHATh XUMHYECKUH HKCHEPUMEHT (IpEeBpallleHHus OPraHMYecKUX BEIIECTB IMpU
HarpeBaHUH, MOJYYEHHE OTHJIEHA M M3YYEHHE €ro CBOMCTB, KAaUE€CTBEHHBIE PEAKIUM OPraHMYeCKUX BEIIECTB, JEHAaTypauus OENKOB IpH
HarpeBaHWH, [IBETHBIC PEAKIIMN OEJTKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKH O€30TIaCHOCTH MPH 0OpaIeHNuH C BEUIECTBAMH U JTAOOPAaTOPHBIM
o0opy/noBaHUEM, NPEICTABIATH PE3yJIbTaThl XUMUYECKOTO OSKCIEpUMEHTa B (OpMe 3amucH YPaBHEHHMH COOTBETCTBYIOUIMX pEakIuil u
(bopMynupOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHATU3UPOBATH XMUMHUYECKYI0 HMH(OPMALNIO, MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa
MaccoBoii nndopmanuu, IHTepHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUI COOIIOIATH MpaBUIia SKOJIOTHUYECKHU 11eIeCO00pa3HOro MOBEACHHS B OBITY U TPYAOBOM JIEATEIBHOCTH B IEISAX
COXPaHEHHUsI CBOETO 3[I0POBBSI U OKPYXAIOIIeH MPUPOJAHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI ONpPEAETEHHBIX
OpraHMYECKUX BEIECTB, MOoHMMasi cMbich nmokaszarens [1/JIK, moscHaTe Ha mpuMepax cmocoObl YMEHbBIIEHUS W MPEJOTBPAIICHUS] UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKa;

Uis 0Oydarolmuxcss ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3JIOPOBBSI: YMEHHUE TMPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XUMHUUYECKUX SIBIICHU;

JUIS CJETIBIX U CIIa0OBUAAIINX OOYYAIOIIMXCS: YMEHUE UCTOIb30BaTh peibeHO-TOUCUHYIO0 cucTteMy obo3HaueHuit JI. bpaiinsg nns 3anucu
XUMHYECKUX POpMYII.



11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OO011as 1 HEOpraHM4ecKast XUMHUS» OTPaKaroT:

c(OPMHUPOBAHHOCTH TIPEICTABICHUI: O XMMHUYECKOH COCTaBIISIOMICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMHH B IMO3HAHHUU
SIBIIGHUH TPUPOJIBL, B (POPMUPOBAHUU MBIIUIEHUS] U KyJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIbHOM IPaMOTHOCTH, HEOOXOJMMOM [UIsl pelIeHus
MPaKTUYECKUX 3a7a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO M PUPOIHOMN CpEIE;

BJIQJICHUE CUCTEMON XMMHUYECKHX 3HaHMUI, KOTOpas BKJIIOYAET: OCHOBOIOJIAraolue MOHATHS (XUMUYECKUI 3I€MEHT, aToM, U30ToT, S-, P-,
d- sneKTpOHHBIE OpPOMTANM aTOMOB, MOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH 00BEM, BaJCHTHOCTb, 3JICKTPOOTPHIATEIBHOCTh, CTEIEHb OKUCIICHHS,
XMUMHYECKasi CBsI3b (KOBaJE€HTHAas, WOHHAs, METAINIMYECKas, BOJOPOAHAsA), KPUCTAJUIMUECKas PEIIETKA, TUIBl XUMUYECKHX PEaKIHil, pacTBop,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAs IUCCOIMALINS, OKUCIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON peakliy, XUMUYECKOe
PaBHOBECHE); TCOPUHU U 3aKOHBI (TCOPHS AIEKTPOJIUTHUECKON TUCCOIMAIINY, TIepuoandeckuii 3akoH J[. . MenneneeBa, 3aKOH COXpaHEHUS MaCChI
BEIIECTB, 3aKOH COXpPAaHEHHs M MPEBPALICHUS SHEPruuM NpPHU XUMHYECKHX PpEaKIMsX), 3aKOHOMEpPHOCTH, CHMBOJUYECKHHM S3BIK XUMHH,
MHPOBO33PEHYECKUE 3HAHNUS, JIEXKAIINE B OCHOBE TIOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, PaKTOIOTHYECKHE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJYYEHUH U 0€30MacCHOM HCMOJb30BAaHUHM BAKHEUIINX HEOPraHWYECKUX BELIECTB B OBITY U MPAKTHUECKON AEATEIbHOCTU
YEII0BEKa;

cOpPMUPOBAHHOCTh YMEHUH BBISBISTH XapaKTepHblE MPU3HAKK TMOHSATHM, YCTaHaBIMBAaTh WX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIME MOHITHUS PU ONTMCAHUN HEOPraHUYECKUX BEIIECTB U UX MIPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHUH HUCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY ISl COCTaBlieHHS (OpMysd BEUIECTB M YPAaBHEHUH XHMHUYECKUX
peaknuii, cucrtematudyeckyro HomeHkiarypy (IUPAC) um TpuBHaibHBIC Ha3BaHUS OTACIIBHBIX HEOPTraHUYCCKUX BEHISCTB (yrapHblid Tas,
YTJIEKUCIIBIN Ta3, aMMHUAK, raliéHas U3BeCTb, HeraléHasi U3BECTh, IUTHEBAsA COJA, MUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHHI ONIPEAETATh BAJICHTHOCTh U CTENIEHb OKHCICHUSI XUMUYECKUX AIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTaBa,
BHJI XUMUYECKOH CBsI3U (KOBaJIeHTHAas, MOHHAS, METAJIMYECKas, BOJAOPOIHAs) B COCAMHEHUSX, TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BeIECTBA (AaTOMHAsl, MOJICKYJIIpHAsi, HOHHAs, METAJUIMUECKasi), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX COCTUHEHHIA;

chOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAAIEKHOCTh HEOPraHMUECKUX BEIIECTB M0 UX COCTaBY K ONpeAeNEHHOMY Kilaccy/Tpyrie
coeuHeHUH (IIPOCThIe BEUIECTBA — METAJLIBI U HEMETAJUIbI, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIE THUIPOKCHIBL, COJIN);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaThb CMBICT mepuoaundeckoro 3akoHa JI. M. MenngeneeBa W JAEMOHCTPUpPOBATH  €ro
CUCTEMAaTU3UPYIOILYIO, OOBSICHUTENBHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh AJIEKTPOHHOE CTPOCHHME aTOMOB XMMHUYECKUX ieMeHTOB 1—4 nepuonoB Ileproanueckoit
CHCTEMBbI XUMHUECKUX ieMeHTOB J[. M. MeHzeneeBa, MCHONB3ys MOHATHS «S-, P-, O-2JIEKTPOHHBIC OPOUTAIMY», «IHEPTETHUCCKUE YPOBHHY,



OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX JICMCHTOB M UX COCIUHCHHM 10 meproiaM u rpynmnam [lepuoandeckoil CHCTeMbl
xuMmudeckux anemeHToB JI. . Menieneena;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OIMHMCHIBATE) OOIINE XHMHYECKAE CBOWCTBA HEOPraHMUECKUX BEIISCTB PA3IMUHBIX KIIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXAY HEOPraHWYeCKUMMH BEUIECTBAMH C TOMOINBIO YPaBHEHHIH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCH(PUIIMPOBATH XUMHUYECKHE PEAKIIMU IO Pa3TUYHBIM MpHU3HAKaM (YHUCIYy U COCTaBy pearupyroimx
BEILIECTB, TEIUIOBOMY A (DEKTy peakinu, N3AMEHEHUIO CTENIEHEH OKUCIICHUS DJIIEMEHTOB, 00pPaTUMOCTH PEAKIIUU, YYACTHUIO KaTaIN3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTaBIIATh YPAaBHEHUS PEAKIIUN PA3IUYHBIX TUIIOB, MOJIHBIE W COKpAIIEHHBIC YPABHEHHS PEAKIIM MOHHOTO
oOMeHa, YIUTHIBAs YCIOBUS, TPH KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKINH, TMOITBEPKIAIONINE KAaYECTBEHHBIM COCTAB PA3MYHBIX HEOPraHUYECKUX BEIICCTB,
pacro3HaBaTh OMBITHBIM MMYTEM HOHBI, MPUCYTCTBYIONINE B BOJIHBIX PACTBOPAX HEOPTraHWYECKUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHUW PpaCKpbIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIM TOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHI OOBSCHITH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pEaklUd OT Pa3IMUHBIX (PaKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHENTHETO Bo3nekcTBus (npuHiui JlelllaTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XUMUUYECKUE TIPOIIECCHI, JIKANTHE B OCHOBE ITPOMBIIIUICHHOTO TIOJIYY€HUS CEPHOM KUCIIOTHI,
aMMHaKa, a Takke CPOPMUPOBAHHOCTH NPEACTABICHWA 00 OOMMX HAyYHBIX MPUHIMIAX W OSKOJOTHUECKHX MPOoOJIeMax XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW IMPOBOJUTH BBIYUCIICHHS C MCIOJIb30BAaHHUEM TOHSTHS «MaccoBas J0Js BEIIECTBA B PAacTBOPE», 0OBEMHBIX
OTHOIIICHUH Ta30B MPH XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIM 0OBEMY
OJIHOTO M3 YYAaCTBYIOIIUX B PEaKIIMU BEIIECTB, TEIJIOBOrO 3(deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChl BEIIECTB, MPEBPALICHUS U
COXpaHEHUS SHEPIUU;

chOpMUPOBAHHOCTh YMEHHI COOIIOAATH MPaBUIIa MOJIb30BAHM XUMUYECKON MOCYA0N U 1a00paTOpHBIM 000pYJOBaHHEM, a TAK)KE MTPaBHIIa
oOpallieHus ¢ BElIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU MO BBITIOJHEHHUIO JTA00PATOPHBIX XUMUYECKHX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IJIAHUPOBATh U BBIMOJIHATH XUMHUYECKHM SKCIEPUMEHT (pa3lioKEHUE MEepPOKCHAa BOJOPOJAA B MPUCYTCTBUU
KaTajan3aTopa, OmpeesieHne cpebl PpaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO UHIUKATOPA, BIUSHUE PA3IMUHBIX (AKTOPOB HA CKOPOCTh
XMUMHUYECKON peaklliy, peakllud MOHHOTO OOMeHa, KaueCTBEHHbIC PeaKInHu Ha cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHWSI,
pelleHrne PKCIEPUMEHTANbHBIX 3a/ad 1Mo Temam «Metamnsl» U «HemeTamnasl») B COOTBETCTBHU C TMpaBUJIAMH TEXHHUKH O€30MacHOCTH MpHU
oOpallleHnH ¢ BellecTBaMH U J1a0OpaTOpPHBIM OOOpYIOBAaHUEM, MPEACTABIATh PE3YyNbTaThl XUMHUYECKOTO AKCIEpPUMEHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOLIUX PeaKIuii U (OPMYTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIU3MPOBATH XMMHUYECKYI0 MH(POPMAIHIO, TOTYy4aeMyl0 M3 Pa3HBIX HMCTOYHUKOB (CpeICTBa
MaccoBOM KOMMYyHUKalMK, IHTEpHET U Ipyrux);

cpOopMUPOBAHHOCTh YMEHUH COOIOAATH MPABMIIA HKOJOTUYECKH IEIECO00Pa3HOT0 MOBEAEHUS B OBITY M TPYJIOBOH AEATEIBHOCTH B LIEJIAX
COXpaHEHUsI CBOETO 3J0POBbsS U OKPYKAIOIIEW MPUPOJHOM Cpefbl, OCO3HABATh ONACHOCTh BO3JACUCTBUSA HA XKUBBIE OPraHU3MbI OINPEICIIEHHBIX
BEIIECTB, MoHUMas cMblca nokaszatens [1/IK, noscHATh Ha mpuMepax crocoObl YMEHBIIEHUS U MPEJOTBPAICHUsS] UX BPEIHOTO BO3AEHUCTBUS Ha
OPraHM3M 4Y€JI0BEKa,

UIs 00ydaroluXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMHM 3/I0POBBSI: YMEHHUE INPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAx
ITIO3HAHMS BEUIECTB U XUMHYECKHUX SBJICHUI;

JUTSL CIICTIBIX U CIA0O0BHISIIMX OOYJArOIIMXCS: YMEHHE HCTOIb30BaTh pelbe(HO-TOUeUHyI0 cucTeMy o0o3HaueHuit JI. bpaitns mis 3amucu
XUMHYECKUX popmyi.
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Ne
n/n

Tema ypoka

[Ipeamer opraHn4ecKOi XUMHH, €€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHHUE.

Teopust CTpOEHUSI OPraHUYECKUX
coequnennit A. M. byrieposa, eé
OCHOBHBIC ITOJIOKCHHS.

[Ipencrasnenue o Kinaccuuxanuu
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Ha3BaHMs OPraHUYECKHUX BEIIECTB.
Bxonnoii koHTpoJib Nel.
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MeTunoyraauen-1,3. Tlonyyenne
CHUHTETUYECKOIO KaydyKa U PE3UHBI.
AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,
TOMOJIOTUYECKHM psiji. ALETUIICH —
MPOCTEUIINI IPEACTABUTEIIb ATIKUHOB.
BrprunciieHus o ypaBHEHHIO XUMHUYECKOU
peaxuu.

ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHOB.

['enetnyeckas cBs3b YIrieBOAOPOIOB,
MpUHAIEKANTUX K Pa3IMYHbIM KIaccaM.
[IpupoIHbIE NCTOYHUKH YTJIEBOIOPOJIOB:
MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKH.
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIE
ra3bl, He)Th U MPOIYKTHI €€ repepaboTKH.
KontponbHas padota Ne2 no pazgeny
«YTIIeBOIOPOABI».

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BomopoaHas cBs3b.
MHoOTroaTOMHBIE CIUPTHI: ATUIICHTIIUKOIb U
TJIULIEPUH.

@DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE.
Anpnerunsl: GopMaibaerua u
aneTanbAeru/l. AIETOH.

OZ[HOOCHOBHLIC MMpEACIIbHBIC Kap60HOBBIe

2yeTB

34yeTB 2 nonyr

7.11

14.11

21.11

28.11

5.12

12.12

19.12

26.12

9.01

16.01

23.01

LHOKhttps://m.edsoo
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KHCJIOTBL: MypaBbUHAA U YKCYCHAas.

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI».

CreapuHOBas U OJIECMHOBAS KUCJIOTHI, KaK
MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT.

MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JICHCTBUE.
CrnosxHbie 3(UPBI KaK MPOU3BO/THBIC
KapOOHOBBIX KUCJIOT. [ HAPOIINA3 CIIOKHBIX
3¢upoB.

Kupsl: THAPOIN3, PUMEHEHHE,
O6uosoruyeckas poJib )KUPOB.

VYrneBopl: cocTaB, KiaccupuKaIius.
Baxwueline npeacTaBuTeNu: riI0K03a,
bpykTO3a, caxaposa.

Kpaxman u nenitonosa kak IpupoHbie
MIOJIUMEPBHIL.

KontponbHas padota Ne3 no pazgeny
«Kucnopoacoaepkaniye opraHu4ecKue
COCIUHEHUS.

AMUHBI: METUJIAMUH U aHUJIHH.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHNYeCcKUe COCIMHEHUS, UX
6uonornyeckoe 3HaueHue. [lentumapl.
benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COCJUHEHMSL.

KonTponpHas paboTa ajsi IpOMEXYTOUHOM

4 yeTB

30.01

6.02

13.02

20.02

27.02

5.03

12.03

19.03

2.04

9.04

16.04

23.04
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aTTeCTanuu.

OcHoBHEIC METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJIIPHBIX COEIMHEHUM.

HHaCTMaCCI)I, Kay4yKH, BOJIOKHA.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

8.05
15.05

LHOKhttps://m.edsoo
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara
Ne ungposbie
Tema ypoka KoHTpoabHbI IIpakTuyecku H3y4YeHH
n/n Bcero o0pa3oBaTe/bHbBI
e padoThI e padoTbl |
e pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 4.09 [HOKhttps://m.edsoo

KOH(uUTrypauus aToMoB. Tu/7f4131ce
[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W. 1 11.09
MenneneeBa, UX CBSI3b C COBPEMEHHOM '

TEOpHUEN CTPOECHHS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB

XUMHUYECKUX JJIEMEHTOB U UX COEMHEHUH MO

rpyImam U nepuojaM. 3HauYeHUe 1 1 18.09 [HOKhttps://m.edsoo
TMIEPUOJNIECKOTO 3aKOHA U CHCTEMBI .ru/7f4131ce
xuMmudeckux daemenToB [[.. Meneneena B

pa3BUTHHU HayKu. BxoiHOM KOHTpoJib Nel.

CrpoeHue BelecTBa. XUMUYeCKas CBs3b, e
BH/JIbI; MEXaHU3MbI 00pa30BaHMS 1 25.09
KOBaJICHTHOM CBsi3H. BogopoHas CBs3b.

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIbHOCTB.

Crenenb okucnenus. Bemecrna 1 510 [HOKhttps://m.edsoo
MOJIEKYIAPHOTO U HEMOJIEKYJISIPHOTO ' Tu/7f4131ce
CTPOCHHSL.

IToHATHE O AUCTIIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOJUIOUIHBIE PACTBOPBI. 1 9.10
MaccoBas 10715 BEIIeCTBa B paCTBOPE.
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Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3INYHBIX
KJIaCCOB.

Knaccugukamus XuMIHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX.

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE.

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUn».

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BojiopoiHOM Tokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHWYECKUX U HEOPTaHUYECKUX BEIIECTB.

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTposuse
pacIiaBoB U pacTBOPOB COJICH.

KonTponsnas pabora No2 mo pazaemny
«TeopeTrndyeckre OCHOBBI XUMHM.

Mertaisl, ux nojgoxenue B [leproauueckoit
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puznveckre cBONCTBa
METaJJIOB.

2 yeTB

16.10

23.10

13.11

20.11

27.11

4.12

11.12

18.12
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CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIIpsHKEHUHA METaJUIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATpUH, KaJui, KaJblUi, Maraui,
ATIOMUHUI) U UX COCTMHEHU.

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHMH.

XuMHYeCcKHe CBOMCTBA ITMHKA, JKeJle3a U UX
COECIUHEHU.

[IpakTueckas padota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33/1a4 10 TeME
«Metamne»".

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUC B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB.

du3znyeckre CBOMCTBA HEMETAIIIOB.
AmtoTponusi HEeMETaUIoB (Ha IpUMEpe
KHCJIOpoJia, cepbl, hochopa u yriepoa).
XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEIMHEHUI.

XHUMHYECKUE CBOMCTBA a30Ta, (hochopa 1 ux
COEIMHEHUI.

XHUMHUUYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
UX COCJMHEHMH.

[IpuMeHeHne BaxXHENIINX HEMETAJUIOB U UX
COCIUHEHUH.

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO

3 yeTB
2 nonyr

4 yeTB

25.12

15.01

22.01

29.01

5.02

12.02

19.02

26.02

4.03

11.03

18.03

1.04
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Tteme «Hemeramiey. Beruncinenus mo
YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHE PACUETHI.

[Ipaktuyeckas padora Ne 3. «Pemenne
27 HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtansl"»

28 KonTponsnas padora Ne3 no temam
«Metamael» u «HeMeTaminy.

Heopranudeckue u opraHn4ecKue KUCIOTHI.
29 Heopranunueckue u oprannyeckue
OCHOBAaHMS.

AmpoTepHbIe HEOpraHUYECKHUEe U
30 OpraHMYeCcKHe COeqUHEHUs. | eHeTnueckas

CBs3b HCOPraHUWYCCKUX U OPraHUYCCKUX
BCIIICCTB.

Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKOM,
31 SHEPTEeTUYECKON U MUIIEBOU O€30TTaCHOCTH,
Pa3BUTHUH METUITUHBI.
[Ipencrarnenus: 06 0OMMUX HAYYHBIX
32 MPUHIIAIIAX TTPOMBIIIICHHOTO MTOTYYCHHS
Ba)KHEUIIINX BEIIECCTB.

33 YenoBek B MUPE BEILIECTB U MATEPHAJIOB.
34 XHUMHS ¥ 3I0POBbE YEITOBEKA.

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34

8.04

15.04

22.04

29.04

6.05

13.05

20.05
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