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YnbsiHOBcKada obnactb 2024

HOACHHUTEJIBHAA 3AIINCKA

[Iporpamma mo XMMHUM Ha ypOBHE CpeHero odiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe denepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepannny, TpedboBaHUMN K pe3yibTaTaM O0CBOeHHUS (eepaibHON
oOpa3oBareipbHON mporpamMmbl cpeaHero ooOmiero obpaszoBanus (POIl COO), mpexacraBiennbsix B DenepanbHOM
rocyaapcTBeHHOM oOpazoBatenbHoM ctangapte COO, ¢ yuérom Konnenuu npenomaaBaHusi yaeOHOTO IpeaMeTa « XUMHUSD B
oOpa3oBarenbHBIX Opranm3anusx Poccuiickoit denepaiuu, peanu3yoNuX OCHOBHBIE 00pa3oBaTEIbHBIC MPOTPAMMBI, U
OCHOBHBIX moJoxeHuh «Crtpareruu pas3BuTus BocnuTanus B Poccuiickoit ®@enepanuu Ha nepuon g0 2025 ropa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOJXOJIOB K pa3pabOTKe MPOrpaMMbl MO0 XMMHUHU, K OMPEEICHUI0 O0IIeH cTpaTeru o0y4eHus, BOCIIUTAHUS U
pa3BUTHs OOYydYalOIMUXCS CpeAcTBaMU ydeOHoro mpeamera «Xumusi» s 11 kmacca Ha 0a30BOM ypOBHE COCTABWIIH
koHuenrtyanbabie nonoxenuss ®I'OC COO o B3auMOOOYCIIOBIECHHOCTH IIENIeH, COAEpPKaHUS, PE3YJIbTaTOB OOyUYEHUS H
TpeOOBaHUM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHUE, TMOJy4aeMO€  BBIMIYCKHUKaMU  OO0IIe00pa3oBaTEIbHOM  OpraHu3alluu, SIBISETCA
HEOTHEMJIEMOHN YacThI0 MX 00pa3oBaHHOCTH. OHO CIIYKHUT 3aBEPIIAIONIAM 3TAIOM peaTn3allid Ha COOTBETCTBYIOIIEM €MY
0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIMX IETOCTHOW CHUCTEME XHWMUYECKOro O0pa3oBaHUs. DTH IIEHHOCTU
KacaloTcsl TO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHMS MHUPOBO33PECHHS M OOIICH KyJbTYphl YEIOBEKa, a TaKKe
HKOJIOTUUECKM OOOCHOBAHHOI'O OTHOIIEHMUSI K CBOEMY 3JI0POBBIO W MPUPOAHON cpeae. Peanusyercss XumMuueckoe
oOpa3oBaHHE OOYYaIOIIMXCSl HAa YPOBHE CpEAHEro o0mero oOpa3oBaHUs CPEACTBAMU YYEOHOTO MpeaMeTa «XHUMHUS,
coJiep>KaHHe M MOCTPOCHUE KOTOPOTO OMPEIENICHbI B IPOrPaMMe 10 XUMUU C YYETOM cieliu(UKH HAYKH XUMUHU, €€ 3HaUYCHUS
B TIO3HAHUM TMPUPOABI UM B MATEPHAIBHOM IKMU3HU OOIIECTBa, a TaKXke C Y4ETOM OOHMX IeJied W TMPUHIIUIIOB,
XapaKTepU3yIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHEro 00111ero oopazoBanus B Poccuiickoit @eneparuu.



XuMusl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B COBPEMEHHOM IMBUIIU3AIUMHU, B CO3/IaHUU
HOBOW 0a3pl MaTepHAIBHON KynbTyphl. OHAa BHOCUT CBOU BKJIaa B (hOpMUPOBaHHUE PAIlMOHAIHHOTO HAYYHOTO MBIIIUICHHUS, B
CO3/IaHHE TEJIOCTHOTO MPEACTABICHUS 00 OKpYX aIoleM MUPE KaK O €UHCTBE MPUPOJIBI U YEJIOBEKa, KOTopoe (hopmMupyercs
B XMMHMHU Ha OCHOBE IMOHMMAaHMS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIETr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C JPYTMMH €CTECTBCHHBIMM HAyKaMHM, XUMHS CTaja HEOThEMJIEMOW 4YacThbIO MHUPOBOU
KYJIbTYpbI, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO TPYyAa U KM3HU KKJI0T0 WwieHa oomecTBa. CoBpeMeHHasi XMMUS KaK HayKa
co3ujiaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHUM HaIpaBlIeHa Ha pelIeHUE TJIO0AJIbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS
YeJIOBEUECTBA — CHIPbEBOM, YHEPreTUUECKOM, MUIIEBOM, IKOJIOTUUECKON 0€30IaCHOCTH U OXPaHbI 3JI0POBBSIL.

B cooTBeTcTBUU C OOMMMY HEISIMHA W TIPUHIIUIIAMEU CPETHEro 001Iero oopa3oBaHus COJAEPKAHUE MPEAMETa « XUMHUS
(10-11 xmaccel, 6a30BBI ypOBEHb H3yYEHHS) OPUEHTUPOBAHO MPEHUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO IOJTOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJii BBIPAOOTKM MHPOBO33PEHUECKHUX OPHUEHTUPOB, YCICIIHOTO BKJIIOYEHHUS B >KU3Hb
colyma, IpoJI0JKEHUST 00pa30BaHUs B PA3JIMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XMMUEH.

CocraBnstomuMu  TipeaMeTa «XUMHS» SBISIIOTCS  0a3oBble Kypchl — «Opranwdeckas xumus» U «OOmas u
HEOpraHWYeCKass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0Aa30BOM HayKH: CHCTEMa
3HAaHUM MO0 HEOPraHUYECKOW XMMHH (C BKIIOYEHHWEM 3HAHMHM U3 OOILIEeH XUMHH) U OpraHuueckor xumuu. GopMmupoBaHue
JJAHHOW CHCTEMbl 3HAHUW TPU M3YUYEHUU MpeaMeTa O0OECIEeYUBACT BO3MOXHOCTh PACCMOTPEHHUS BCErO0 MHOroo0Opasus
BEIIECTB HA OCHOBE OONIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepkanusi KypcoB — «Opranudeckas xumus» U «OO0IIass 1 HeOpraHmueckass XuMus» cpopMHUpPOBaHA B
nporpaMMe Mo XMMHH Ha OCHOBE CHCTEMHOTrO TMOJAXO0Ja K M3YyYCHHUI0 Yy4eOHOTO Marepuajia U 00YyCIIOBJIEHa MCTOPUYECKHU
00OCHOBAaHHBIM PA3BUTHEM 3HAHUI Ha OMNPENENIEHHBIX TEOPETUUECKUX YPOBHSAX. Tak, B Kypce OpPraHMYECKOW XUMHUHU
BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOW TEOPHUH CTPOCHHSI OPraHMYECKHX COCIMHEHUN, a TAKKE HAa yPOBHE
CTEPEOXUMHUYECKUX M AJIIEKTPOHHBIX MPEACTABICHUN O cTpoeHuu BemiecTB. CBeleHUs 00 M3y4aeMbIX B Kypce BellecTBax
JTAI0TCSl B PA3BUTUU — OT YTJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJOTUUECKU aKTUBHBIX COeIMHEHUMN. B Kypce oprannyeckoi Xumuu
MOJIy4aloT pa3BUTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs MEpPBOHAYAIbHBIC MPEICTABICHUS O



XUMUYECKON CBSI3U, KIACCU(PUKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BELIECTB OT HMX CTPOEHUS, O
XAMHYECKON PEaKIIHH.

[Ton HOBBIM yIJIOM 3peHMs] B mIpeaMere «XUMHsS» 0a30BOro YpPOBHS paccMaTpUBAETCS H3YYEHHbIH Ha YpOBHE
OCHOBHOT'O 00IIero 00pa3oBaHHUsl TEOPETUYECKUM MaTepuall U (PaKTOJIOTMYECKHE CBEJACHMS O BELIECTBAX M XUMUYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuyeckass XuMus» 00ydarolUMCs PEIOCTaBISAETCS BO3MOXKHOCTh
OCO3HATh 3HAYEHHE MEPUOAMYECKOr0 3aKOHA C OOIIETEOPETUYECKHMX U METOAOJOTHYECKHX MO3UIHMM, TIIy0ke MOHATH
UCTOPUYECKOE U3MEHEHHE (PYHKIIUH ITOT0 3aKOHA — OT 0000IIAI0IIEH T0 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Enunasg cucrteMa 3HaHMM O BaKHEWMIIMX BEUIECTBAX, UX COCTABE, CTPOCHUH, CBOWCTBAaX W MPUMEHEHUHU, & TAKKE O
XUMHAYECKUX PEAKIMIX, X CYIIHOCTH U 3aKOHOMEPHOCTAX POTEKaHMs AonoaHsAercs B Kypeax 10 u 11 kiraccoB anemenTamMu
COJEpKaHUsl, MMEIOIIMMHU KyJIbTYPOJOTHUYECKHM M MPHUKIATHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT HMOHHUMAaHHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMHM HayKaMH, PacKpbIBalOT €€ pPOjb B IIO3HABATEIbHOM M IPAKTHUYECKOW JESATENbHOCTH
4yeJioBeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUN
XUMUH, TIOMOTAlOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOsiemMax, CBSI3aHHBIX C
XUMHEH, KpUTHUYECKH OCMBICIMBATh HHPOPMAIIUIO U IPUMEHSATH €€ [Tl TONOTHEHHS 3HAHUH, PeIIeHUs] HHTEIUIEKTYaJbHbIX U
HKCIEPUMEHTAIbHBIX HCCIIEOBATEIBCKUX 3aJa4. B 1eiaoM copepxaHue yuyeOHOro npeamera «XUMus» JaHHOTO YPOBHS
U3YYEHUS] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Yy OOYHAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI Il TOHUMaHUsST PUII0COPCKUX
UJeH, TAKUX KaK: MaTEepUAIbHOE €JUHCTBO HEOPraHUYECKOTrO U OPraHUYEeCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEILLECTB
UX COCTaBOM M CTPOEHHUEM, NIO3HABAEMOCTbH MPUPOJHBIX SBJICHUN MYTEM 3KCHEPUMEHTA U PELICHUS MPOTUBOPEUUN MEKIY
HOBBIMU (paKTaMU M TEOPETUYECKUMH MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHMU B PELIEHUH SKOJOTMYECKHX IpodiieM, a
Takke Mpo0JeM cOepeKeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nuiane pemieHus 3ajad BOCHMTAHMS, Pa3BUTHS U COLMAIM3ALMKU OOYYaIOLIUXCS MPUHATHIE MPOrpaMMOM M0 XUMUHU
HOJXOJbl K OIpPENETCHUIO COJIEpP)KaHUs W MOCTPOCHUS MpEeAMETa IpeayCcMaTpUBaOT (POPMHUPOBAHUE YHHUBEPCATbHBIX
y4eOHBIX ACUCTBUNA, MMEIOIUX 0a30BO€ 3HAYEHME JUISl PA3JIMYHBIX BUIOB JIEATEIBHOCTH: PELIEHUs MpoOsieM, IMOMCKa,
aHanuza U o0paboOTKM MHGOPMAIMK, HEOOXOJUMBIX I TMPUOOPETEHHs OMbITa MPAKTUYECKOM U HUCCIEeI0BATEIbCKOU
JEATEIIbHOCTH, 3aHUMAIOLIEN BA)KHOE MECTO B TIO3HAHUU XHMUHU.



B npakTtuke npenojaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHusi, TaKk U HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHUs, TPU OMNPEICICHUU COICPKATCIPHOW XapaKTEPUCTHKU IeJe W3y4YeHHs TpeIMeTa HampaBlIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHME OCHOB XHMHMUYECKOW HAayKH Kak o0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM JCATEILHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
C MeTOJIMYeCKOM TOUKH 3pEHUs TAKOW MOAXO0J] K ONPEACIICHUIO 1IeJIe U3ydYeHUs ITPeMETa SIBIISICTCS BIOJHE OMPAB/IaHHBIM.

CornacHO MaHHOW TOYKE 3PEHHs TJIABHBIMHU IICJIIMH HM3y4YCHHUS TpeameTa «Xumush» Ha 0a3zoBom ypoBHe (11 ki)
SABJISIFOTCSL:

e (opMHUpOBaHUE CHUCTEMBl XUMHYECKUX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOW KapTHUHBI
MHpa, B OCHOBE KOTOPOM Jie:KaT KIIFOYEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUHU, OCBOCHUE S3bIKA
HAYKHW, YCBOCHHE W IIOHUMAHHE CYITHOCTU JOCTYITHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C
UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS;

e (QopMHUpOBaHUE W PaA3BUTHE NPEACTABICHUM O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB MU XUMHUUYECKUX PEaKIui,
HEOOXOJUMBIX I TPUOOPETEHUS] YMEHHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB M XMMHUYECKUX SIBICHUN, UMEIOIINX
MECTO B IPUPOJIC, B MMPAKTUYECKON U OBCEJHEBHOM KU3HH;

e pa3BUTHE YMEHHMA M CIOCOOOB JIEATETHLHOCTH, CBSI3aHHBIX C HAOMIOJIEHHUEM U OOBSICHEHHEM XHMHYECKOTO
AKCIIEPUMEHTA, COOJTI0JIEHUEM MPaBUI O€30MaCHOT0 OOpaIeHUs C BEIIECTBAMM.

Hapsiny ¢ stum, colepxareinbHas XapakTEpUCTHUKa LeNied M 3ajady M3Y4YeHHs MpeaMera B MporpaMme Mo XUMHUU
YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBMU C HOBBIMU TMPUOPUTETAMH B CHUCTEME CPEIHEr0o OoOIero oOpa3oBaHUSI.
CeronHs B MpenojiaBaHUM XUMUU B OOJBIIECH CTETIEHH OTAAETCS MPEANOUYTEHHUE MPAKTUYECKONW KOMIIOHEHTE COJACpIKaHUS
oOy4eHUs, OpUCHTUPOBAHHON Ha MOJITOTOBKY BBIMTYCKHHKA 00I111€00pa30oBaTeIbHON OpraHu3aliy, BIaICOIEero He HabopoOM
3HaHUH, a PYHKIMOHAIILHOW T'PAaMOTHOCTBIO, TO €CTh CLIOCO0AMH M YMEHUSIMU aKTUBHOTO MOJIYYEHHUSI 3HAHUN U MPUMEHEHUS
WX B peajbHOM )XU3HU JIJIs1 PEUICHUS MPAKTUYECKUX 3a7a4.

B cBsi3u ¢ 9TUM mpu U3ydeHHH TpeaMeTa « XUMHs JOMHUHHUPYIOIIEE 3HAYCHHE MPUOOPETAIOT TaKhe IENH U 3a/1auH,
KaK:



aganTanus oOydYarolMXcsi K YCJIOBUSIM JUHAMUYHO pa3BUBAIOIIErocs MuUpa, (OPMUPOBAHHUE HWHTEIUIEKTYaJbHO
pPa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIIUsIX, CBA3AHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;

dbopMHpoOBaHUE Y 00YYAIONINXCS KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMITCTCHIIMH ), IMCIOIIMX YHUBEPCAIbHOC 3HAUCHUE
JUISL pa3JIUYHBIX BUJIOB JICATEIILHOCTH: PELICHUs MPOOJieM, MOUCKa, aHaIu3a U 00paboTku nHGOpMALIUKU, HEOOXOIUMBIX JIJIs
MPUOOPETEHUS OTBITA IEATEILHOCTH, KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHUU XUMUH, a TAKXKE JIJIST OICHKH C TIO3UIUH
HKOJIOTHYECKOM 0€30MMaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOJIHYIO
cpeny;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yYaroUUXCsi: CIOCOOHOCTH
CaMOCTOSATEIFHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XMMHUU B COOTBETCTBHH C KM3HCHHBIMU TOTPEOHOCTSIMH, HUCIIOIH30BATh
COBpEMEHHbIC HH()OPMAIMOHHBIE TEXHOJIOTHHM JJIsi MOMCKAa U aHaiu3a Y4eOHOW W Hay4YHO-TOMYJSPHOM HH(pOpMaIuu
XUMUYECKOTO COJICPIKAHMUS;

dbopmMupoBaHUEe M pa3BUTHE Yy OOYYAIOIMIMXCS ACCOLUMATHUBHOTO M JIOTMUECKOTO MBIILJICHUS, HAOII0aTeIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWUU W TIPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYaromuxcs yOexJAEHHOCTH B TYMAaHUCTHYECKOW HAINpaBICHHOCTH XWMHH, €€ BaKHOW pOJIM B
penieHuyd ria00abHBIX MPOOJIEM PAIMOHAIBHOTO MPUPOIOINOIL30BaHUSA, TMOMOJHEHUS DJHEPreTUUECKUX PECYPCOB U
COXpaHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOTO OTHOIIEHUS K MPUPOJIC M CBOEMY 370POBBIO,
a TakKe MPUOOPETEHUsI OMBbITA MCIOJIB30BAHUS TOJNYYCHHBIX 3HAHWM /I MPUHATHAS TPAMOTHBIX PEIICHUM B CUTYaIlUsX,
CBSI3aHHBIX C XUMHUYCCKUMU SIBJICHUSMHU.

B yueOHOM maHe cpeaHero oliiero 0opa3zoBanus npeaMer « XuMus» 0a30BOr0 ypOBHSI BXOJUT B COCTaB MPEAMETHOMN
obnactu «EcTecTBeHHO-HayUYHBIE PEIMETHIY.

OOmiee 4KMCIIO 4YacoB, OTBEAEHHBIX JUIsl M3YyUYCHHS XUMHUHU, Ha 0a30BOM YPOBHE CpeaHEro oOmiero oOpa3oBaHuf,
coctaBisier B 11 knacce — 34 gaca (1 yac B HezelHO).



COAEPKAHUE OBYUEHUA
11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKHM 35IeMeHT. ATOM. Sapo aroMa, U30TOIbI. DJIEKTPOHHASI 000I0UKa. DHEPreTUYECKUE YPOBHU, TTOAYPOBHH.
AToMHBIE opOuTanu, s-, p-, d- anemMeHTsl. OCOOEHHOCTH pachpeieNIiCHUs YIEKTPOHOB MO OPOUTAISIM B aTOMaxX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpAIIUSI aTOMOB.

ITepuonnueckuii 3akoH u Ilepuoaudeckass cucrtema xumuueckux »dyemeHtoB JI. W. MenneneeBa. CBsi3b
MEPUOAUYECKOr0 3aKOoHa U lleproanueckon cucreMbl Xumuueckux aneMeHToB J[. . MeHnneneeBa ¢ COBpEMEHHON TEOpUEN
CTPOCHHSI aTOMOB. 3AKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB XMMUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEILIECTB M0 IPyNIaM U rnepuojaM. 3HaUYeHUE MePUOANIECKOro 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemecTBa. XMMHUYECKasl CBA3b. BUIIbI XUMUYECKON CBs3M (KOBaJEHTHAs! HEMOJISIpHAS M MOJIApHAs, HOHHAS,
MeTajndeckas). MexaHu3mMbl 00pa30BaHUsI KOBJICHTHOM XUMHUYECKOW CBsI3U (OOMEHHBIM M JOHOPHO-aKIICNTOPHBIN).
BonoponHas cB3b. BaleHTHOCTE. DNEKTpOOTPUIATENLHOCTh. CTeneHb OKUCIeHUS. IOHBI: KATHOHBI U AHUOHBL.

BemiectBa MOJIEKYJISIPHOTO H  HEMOJEKYJISIPHOTO CTPOEHHMs. 3aKOH TIOCTOSIHCTBA COCTaBa BeIIECTBA. [HIIbI
KPUCTAJINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUMA KPUCTAJUIMYECKON PEIIETKH.

[ToHsiTHE O qUCTIEPCHBIX cucTemax. MICTUHHBIE U KOJUIOW/IHBIE pacTBOPBI. MaccoBas 107151 BEMIECTBA B PACTBOPE.

Knaccudukanus HeopraHmyeckux coeluHeHuid. HomeHknaTypa HeOpraHM4ecKMx BeUIeCTB. | eHeTuyeckas CBS3b
HEOPraHUYECKUX BEILIECTB, MPUHAICKAIINX K PA3TUYHBIM KIJIACCaM.

Xumnueckas peakius. Krnaccudukamnuss XMMUYECKUX pPeaKIUi B HEOPTaHMYECKOW M OpPraHMYecKOM XUMHUU. 3aKOH
COXPaHEHHMS MacChl BEILIECTB, 3aKOH COXPaHEHUSI U MPEBPAIICHUS SHEPTUH ITPU XUMUYECKUX PEAKITUIX.

CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT paziMuHbIX (PakTopoB. OOpartumbie peakiuu. XUMHUYECKOE pPaBHOBECHE.
@aKTOpBI, BIUAIOUIME HA COCTOSIHUE XUMUUYECKOTo paBHoBecus. [Ipunuun Jlelllarense.



OnekTponutnyeckas gucconuanus. CuiibHble U cladble 3J1eKTpoduThl. Cpesa BOJHBIX pacTBOPOB BEIIECTB: KUCTAs,
HEWTpaJIbHAas, IEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKCIepUMEHTAIbHBIE METOJIbl M3YUYCHMsl BEIIECTB M WX MpeBpalleHuit: aeMoHcTpanus tabnui «llepuoanueckas
cucteMa xuMuueckux sneMmeHToB J[. M. MenaeneeBa», uzydeHue MOJENCH KPUCTAUIMUECKUX PEIIETOK, HAOIIOJCHUE U
OMMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IOKEHNE TEPOKCHIa BOJAOPO/Ia B IPUCYTCTBUM KAaTaln3aTopa,
OTIPEJICIICHHE CpPE/bl PACTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATBLHOTO WMHIMUKATOpA, PEAKIMH HOHHOTO OOMEHa),
MIPOBEJICHNE MPAKTUYECKON paboThl «BiusiHue paznuyHbiX PakTOPOB HA CKOPOCTh XUMUUECKON PEaKIIUM.

Pacuérnble 3anaun.

Pac4€Tel 10 ypaBHEHUSIM XUMUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOIb30BAHUEM
MOHSATHS «MACCOBAs JI0JIsI BELLIECTBAY.

Heopranuuyeckast xumust

Hemeramnbl. Ilonoxkenne nHemerammioB B llepmommueckoi cucreme xumuueckux snemeHToB [[. M. MenneneeBa u
OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOWCTBA HEMETAIIOB. AJIOTPONHS HEMETAUIOB (Ha MpuUMepe KHUCIopoja,
cepsl, pocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHITUX HEMETA/UIOB (TrajOT€HOB, cepbl, a30Ta, docdopa, yriepojia U KpeMHHUsS) U HX
COCIMHEHUM (OKCHUJIOB, KUCIOPOCOAEPKAIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUH).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEAUHECHU M.

Mertamnel. [lonoxenue wmeramwioB B Ilepuoguueckoit cucreme xumuueckux odigemeHtoB . M. Menneneena.
OCoOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue ¢uzndeckue cBoicTBa MeTaioB. CIUIaBBbI
METAIJIOB. DJIEKTPOXUMHUUYECKUI P HAIIPSIYKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAJJIOB (HATPUM, KaJdui, KaJlbIlMid, MarHui, aJIIOMUHUNA, IIUHK, XpOM, XKeJe30,
Me/Jlb) U UX COCJTMHEHUH.

O6mue criocoObl ToTyueHust MmetasuioB. [IpuMeHneHne MeTaioB B OBITY U TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl U3YUYEHHS BEIIECTB U UX MPEBPAIICHUN: U3YYEHUE KOJUICKIUH «MeTauibl U CIUIaBbD»,
o0pa3lioB HEMETAIJIOB, PEIICHWE OSKCIEPUMEHTAIBHBIX 3a7ad, HaOMIOICHHe ¥ OINHCAHHWE JEMOHCTPAIMOHHBIX U



Ja00paTOPHBIX OMBITOB (B3aUMOEHCTBHUE THIPOKCH/IA AIFOMUHHUSI C pACTBOPAMU KHUCJIOT U IIEI0UYeH, KAYECTBEHHBIE PEaKIUU
Ha KaTUOHBI METAJLJIOB).

PacuétHrle 3amaun.

Pacuétpl mMacchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMU BEIECTB, PACYEThl MacChl (00BEMA, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIU OJHO W3
BEIIECTB UMEET ITPUMECH.

XuUMUA U KU3Hb

Ponp xumum B oOecriedyeHHUM HKOJOTUYECKOM, SHEPreTUYECKOW W MHINEBOM 0€30MacHOCTH, Pa3BUTUU MEIUIIUHBI.
[ToHsITHE O HAYYHBIX METO/IaX MO3HAHUS BEMIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnennst 06 OOITMX HAYYHBIX MPUHIIAITAX TPOMBITTUICHHOTO MTOTYYEHUST BAKHEHIITUX BEIIECTB.

YenoBek B MUpPE BEUICCTB U MATEPHUATIOB: BaKHEWIIIME CTPOUTEIbHBIC MaTepHuaibl, KOHCTPYKIIMOHHBIC MaTepUalbl,
KpacKH, CTEKJIO, KepaMHKa, MaTepUalIbl JJIsl JICKTPOHUKH, HAHOMATEepUaJIbl, OpPraHUYECKUE U MUHEPAJIbHbIC YA00pEHUS.

Xumusi U 370pOBbE YEJIOBEKA: MpaBWja HCIOJIL30BaHUS JIGKAPCTBEHHBIX IMpPENapaToB, IMpaBwia 0e30MacHOro
HCITOJIb30BaHUS MIPEIapaToB OBITOBOM XMMHUH B IIOBCETHEBHOM KU3HHU.

MekTpeIMETHBIE CBS3U.

Peanuzanus MexnpeaMETHBIX CBA3EH MPU U3yYCHUU OOIIeH M HeopraHuveckod xuMuu B 11 Kiacce oCyIiecTBIsSeTCsS
4yepe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TMOHSTUN, TaK W TOHATHUM, SBISIONIMXCS CHUCTEMHBIMHU IS
OTJAEJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mMe ecTeCTBEeHHO-HAy4YHBIC TOHATHS: HAYYHBIH (pakT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kilaccudukamms,
MePUOANYHOCTh, HAOJIIOACHUE, DKCTIEPUMEHT, MOICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuKa: MaTepus, dHEPTrUsi, Macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOI, PAAUOAKTUBHOCTb, MOJIEKYJIA,
OHEPTeTUYECKUN YPOBEHB, BEIIECTBO, TEIIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PU3NUECKHUE BETMYUHBI U STUHUIIBI UX
W3MEPEHMUS, CKOPOCTh.

buosnorus: kieTka, opraHusM, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEILECTB B
OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIBI, TTOJIE3HBIC NCKOMTAEMbIE, TOTUTUBO, PECYPCHI.



TexHomnorus: XUMHUYCCKas IMPOMBINIJICHHOCTD, MCTAJIIIyprusi, ITPON3BOACTBO CTPOUTCIIbHBIX MaTCcpuaoB,
CEJIbCKOXO03I1CTBEHHOE IMpOU3BOACTBO, IIHNIICBAA IMPOMBIINIJIICHHOCTD, (l)apMaHeBTI/I‘{eCKaSI IIPOMBINIJIICHHOCTD, IIPOHU3BOACTBO
KOCMCTHYCCKHUX IIpCIIapaToB, IMpOU3BOACTBO KOHCTPYKIHNOHHBIX MaTCpUaJIOB, QJICKTPOHHAA IMPOMBINIJICHHOCTD,
HAHOTCXHOJIOTHHN



JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COQO ycranaBnuBaeT TpPeOOBAaHHS K PE3yJbTaTaM OCBOEHHUS OOYYaIOUMMHUCSA MPOTPaAMM CPEIHETO OOIIEeTO
oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeaMeTHbIM). HaydHo-Meroauueckoil OCHOBOW it pa3paboTKu
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS MPOTPaMM CpeaHero oOiiero oOpa3oBaHUs SIBISETCS CUCTEMHO-AESTEIbHOCTHBIN
MOAXOI.

B cooTBeTCTBUU C CUCTEMHO-AEATEIbHOCTHBIM MOAXOJ0M B CTPYKTYpPE JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpEeAMETa
«XuMHS» HA YPOBHE CPEHEr0 0011ero 00pa30oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOIIUMHUCS POCCUUCKON TpaKJaHCKOM MJIEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOIPEIEICHUIO;

HAJIMYKUe MOTUBAIMH K O0yUCHHUIO;

1[eJIeHANPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX
Tpaauiuii 6a30BOM HAYKH XUMUU,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarolMXCsl PYKOBOJCTBOBATHCS B CBOEH JAESATEILHOCTH ILIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAaMH, MIPUCYIIIMMHU [IETTIOCTHON CUCTEME XMMUYECKOTO 00pa30BaHuUs;

HaJIM4YKE MMPABOCO3HAHUS IKOJOTUYECKON KYJIbTYPhI U CIIOCOOHOCTHU CTaBUTh LEIH U CTPOUTH KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pe3yJIbTaThl OCBOCHMS MpeaMeTa «XUMHUSD JTOCTUTAIOTCS B €AUHCTBE Y4e€OHOM M BOCHHUTATEIbHOU
JEATEIbHOCTY B COOTBETCTBUM C TYMaHHUCTHYECKUMH, COLUOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U
ujeallaMi POCCHUHCKOTO TPaKIAHCKOTO OOIEeCTBa, NPHUHITHIMA B OONIECTBE HOPMAMH U TIPABWJIAMH TIOBEICHHS,
CIOCOOCTBYIOUTUMU MIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HDABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YHAIOIINXCS.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaXKarT CPOPMHUPOBAHHOCTH OIbITA MO3HABATEILHON U
MPAKTUYECKOMN JEATETbHOCTH 00YUYaIOIIMXCs IO peasi3alliy MPUHSITHIX B 00IIECTBE LIEHHOCTEH, B TOM YKCJIE B YaCTH:

1) rpa’KaIaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIITMOHHBIX MPAB U 00513aHHOCTEN, YBOXKEHHS K 3aKOHY U IIPABOTIOPSIKY;

MPECTaBICHUS O COIUATIBHBIX HOpMaXxX U MpaBuiaX MEXKJIMYHOCTHBIX OTHOIIIEHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKON NESITEIBHOCTU MPU CO3JIaHUM YYEOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyYMEHThI IPYTUX MPU aHAIU3E Pa3IYHBIX
BUJIOB YUEOHOU JIESITEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS

LEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACJIE/IUI0 OTEUECTBEHHON XUMUU;

YBaXXEHUSI K IMPOIIECCY TBOPUECTBA B OOJACTH TEOPHH U MPAKTUUYECKOTO MPUMEHEHHUS XUMHUHU, OCO3HAHHS TOTO, YTO
JIOCTUKEHUS HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSIHHOTO
TpyAa YYEHBIX U MPAKTHUKOB,;

WHTEpPECa W II03HABATEIBHBIX MOTHBOB B TMOJYYCHHUH W TOCIACAYIOIMIEM aHaiu3e HHPOpMalud O TMePeOBBIX
JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJICHUS,

CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBSI3aHHBIE C XUMHYCCKUMH SBICHHUSIMH, W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U TIOCTYIKH CBOMX TOBAPHIICH C MO3UIMNA HPABCTBEHHBIX U MPABOBLIX HOPM U
OCO3HAHHUE MOCIEACTBUM 3TUX IMOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPHbI 310POBbS:

MOHUMAaHUsSl IIEHHOCTEW 3/I0pOBOro M 0Oe3omacHOro oOpasza >KHW3HH, HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3/I0POBBIO;

coOtoieHuss mpaBuil 0Oe30MacHOro oOpamieHus C BellecTBaMu B OBbITY, IMOBCEJHEBHOM >XM3HM U B TPYAOBOMU
JEATEIIbHOCTH;

MOHUMAaHUSl I[EHHOCTU TPaBWJI WHAUBUAYATBHOTO M KOJUIGKTUBHOTO O€30MaCHOTO TIOBEJACHHS B CHUTYaIHsX,
YIPOXKAIOIIKMX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHUS MOCJIEICTBUI U HEMPUSATUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS alIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

S) TpyA0BOI0 BOCIIMTAHMS:



KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4€OHO-UCCIEOBATEIbLCKON JEATEeNbHOCTU, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOW U JIPYTUX BUJIAX JEATEIbHOCTH;

YCTAHOBKH Ha aKTHMBHOE Y4YacTHE B PCIICHHM MPAKTUYECKUX 3a7a4 COLMAIIbHOM HAMpaBJICHHOCTH (B paMKax CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3Yy4YEeHUIO MNpodeccuil pa3auyHOro poja, B TOM YHUCJIE HAa OCHOBE NPUMEHEHHS
MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBXXEHUS K TPYAY, JIIOJAM TPYJia U pe3ybTaraM TPyA0BOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHAYaJIbHON TPAaCKTOPUHU O0OpazoBaHus, OyayIiiei npodeccuu u peaausaiuu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YUYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U MOTPEOHOCTEM
00111eCTBA;

6) 3K0JI0rH4eCcKOro BOCIIUTAHUSA:

AKOJIOTHUYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UICTOUHHMKY CYIIIECTBOBAHMS )KM3HU Ha 3eMIIe;

MOHUMAaHUS TJI00AJIbHOTO XapaKTepa IKOJIOTUYECKUX MpOoOJieM, BIUSHHUS SKOHOMUYECKHX MPOILIECCOB HA COCTOSHUE
MIPUPOJHOMN U COLIMATIBHOU CPEJIbL;

OCO3HAaHUS HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHKEHWM XHMHHM JUIS pEIIeHHs BOIPOCOB PaIlMOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS;

AKTUBHOTO HENPHUATUSA ACHUCTBUM, NPHUHOCIIIMX BpPEN OKPYXAKIIEH NPUPOAHOM Cpene, YMEHHMS IPOTHO3UPOBATh
HEeOIaronprUATHBIC SKOJIOTHICCKHE MOCIICICTBHUS IPSAITPUHIMACMBIX JSHCTBUI M IPEAOTBPAIIATh UX;

HaJIMYUS PA3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKOW KYJIbTYpPbl, ONbITA AEATEIHBHOCTH SKOJOTHYECKOM
HaIpPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS MMH B IIO3HABATEIbHON, KOMMYHUKATHBHOW U COLIMAIBHOM TMPAKTHKE,
CIIOCOOHOCTHU U YMEHUSI aKTUBHO MTPOTUBOCTOSITH UE0JIOTUN XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
MPaKTUKH,



MOHUMAHMS CHEeUU(PUKH XUMHUU KaK HAyKd, OCO3HAaHUS €€ poJiu B (POPMHUPOBAHUU PAIMOHATBHOTO HAYYHOTO
MBIIIJICHUS, CO3/IaHUU TIEJIOCTHOTO TPEACTABICHHUS] 00 OKpYXKalolmleM MHpPE Kak O €IMHCTBE MPHUPOABI M YEIIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U peIIeHUH MPOoOJIeM COXPaHEHUS PUPOJITHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUHU JUIsI COBPEMEHHOM IMBWIM3alMM: B €€ TYMaHUCTUYECKOU
HaIpaBJICHHOCTH M Ba)XXHOW POJIM B CO3/JaHUM HOBOM 0a3bl MAaTepUANIbHOM KYJIBTYPHI, PEIICHUH TI00AIBHBIX MPOOJieM
YCTOMYMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM, TUIIIEBOM M AKOJIOTHIECKON O€30MacCHOCTH, B PA3BUTHU
MEJTUITMHBI, 00ECTICUEHUH YCIOBHM YCIIEITHOTO TPYAa U SKOJOTUYECKA KOM(POPTHOM KU3HU KAXKIAOTO YieHa OOIIeCTBa;

€CTECTBCHHO-HAYYHON TPAMOTHOCTU: MOHMUMAHMUSI CYUIHOCTH METOJOB TO3HAHUS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHU HCIIOJIb30BaTh MOJy4aeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOMSAIINX B HEM U3MEHECHHM, YMEHHUS JIeJaTh 0OOCHOBAHHBIE 3aKIIIOUCHUS HA OCHOBE HAYYHBIX (PAaKTOB M MMECIOIIMXCS
JTAHHBIX C LIEJIBbIO TOJIYUYECHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HMCIOJIb30BaTh XMMHUYECKUE 3HAHMS ISl PEIICHUS MPoOJieM B PeaibHBIX YKU3HEHHBIX
CUTYyalUsIX;

VMHTEPECA K MO3HAHUIO U UCCIIEI0BATEIBbCKOM JEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMUIO U CaMOOOPa30BaHUIO0, K AaKTUBHOMY IOJTYYEHHUIO HOBBIX
3HAHUU MO XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3InNuHbIX chepax npodhecCuoHanbHOU NeATeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yJibTaThl OCBOCHUSI YU4€OHOro mnpenMera «XUMHUs Ha YPOBHE CpPEIHEro o0miero oopa3zoBaHUs
BKJTFOYAIOT:

3HaYMMBbIe JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIUXCA  MEKIUCIUIIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOllleHay4YHbIE TIOHSATHUS, OTPAXKAIOIIME IEJOCTHOCTh HAYYHOM KapTUHBI MHpa M CHENU(PUKY METOJ0B IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIECTBO, JHEPrus, sIBIEHHE, MPOIECC, CHUCTEMa, Hay4dHbIA (DaKT,
MPUHITAI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, CCIIEIOBaHNE, HAOIIOICHNE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);



YHUBEpCAJIbHbIE y4eOHbIC JEHCTBUSI (MO3HABATEJIbHBIE, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), OOECICUUBAIOIINE
dbopmupoBanre QYHKIIMOHATHEHON TPAMOTHOCTH U COIMAIBHONM KOMITETCHIIMHA 00YYaIONnXCs;

CIIOCOOHOCTh OOYYaOIIUXCS HKCIOJIb30BaTh OCBOSHHBIC MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHYECCKUE 3HAHUSA U
YHUBEpPCAJIbHBIC YUCOHBIC ICUCTBUS B TTO3HABATEILHON U COIIMATILHOMN ITPAKTHUKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAXKAOT  OBJIAJICHHUE  YHUBEPCAJIBHBIMU  YU4E€OHBIMHU  TO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJiaieHNe YHUBEPCAJIbHBIMHU Y4e€OHBIMYU MO3HABATEJIbHBIMY A€HCTBUSIMH:

1) 0a30Bble JJOrHYecKHe JeiCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTyaJIU3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LETU JESITeNbHOCTH, 3a/JaBas MapamMeTpbl U KPUTEPUM HUX JIOCTUXKEHHS, COOTHOCHUTH PE3YJIbTaThl
JIESITEILHOCTH C TIOCTABJICHHBIMHU LIEJISIMU;

WCIIOJIb30BaTh MIPU OCBOECHUHU 3HAHUU MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIJICTSATh XapaKTepHbIC MPU3HAKYU TOHATUH U
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIONIUE MTOHATHS 111 OOBSICHEHUS OT/ICJIbHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHMS Ml KPUTEPHUH JUIS KJIACCH(PUKAIIUN BEIICCTB U XMMUYSCKUX PEaKITUI;

yCTaHaBJIMBATh MPUYMHHO-CJICJICTBEHHBIC CBA3U MEXKIY U3YyUYaeMbIMU SBJICHUSIMU;

CTPOUTHh JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHBIC, JCIYKTHUBHBIC, 0 aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYITUPOBATH BBIBOJIbI U 3aKJIIOUYEHUS,

MPUMEHSTh B TIPOIIECCE MO3HAHUS, MCIIOJIB3yeMbIe B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPEoOpa30BHIBATH
MOJICTbHBIC TPEJCTABICHUS — XUMHYECKUM 3HAK (CMMBOJI) JJEMEHTa, XUMHUYeckas (Gopmysa, ypaBHCHHE XHMHYECCKON
peaKkiMu — MpU PEIICHUH YYCOHBIX TIMO3HABATEJIBHBIX M MPAKTHMUYECKUX 3a7a4, MPUMEHATh Ha3BaHHBIC MOJICJIbHbBIC
MPEACTaBICHUS IS BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble HcCIaeA0BATEILCKHE NeiiCTBUS:

BJIaJIETh OCHOBAMHU METOJ/I0B HAYyYHOI'O MO3HAHUSA BEIIECTB U XUMUYECKUX PEaKIU;

dbopMyIMpOBaTh 1IN U 33/1a4U UCCIICIOBAHMS, UCIIOJIb30BaTh MMOCTABJICHHBIC U CAMOCTOATENIBHO CPOPMyITUPOBaAHHBIE
BOIIPOCHI B KA4eCTBE MHCTPYMEHTA MO3HAHMUS M OCHOBBI JUIsi (DOPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbBIX CYXKJCHUI;



BIAJCTh HAaBBIKAMH  CAMOCTOSITCIIPHOTO  TUIAHUPOBAHWS W TPOBEJACHUS  YUYEHWYECKUX  DKCICPHUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHS HaOMIOAaTh 3a XOJOM TIPOIecca, CaMOCTOSITENBHO TPOTHO3MPOBATH €ro  pe3yibTar,
dbopmynupoBarh 0000IIEHUST W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUSA, COCTaBIAThH
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

npuoOpeTaTh OMBIT YYEHHUYECKOW HCCIEAOBATEIBCKONM W TPOCKTHOW MAESITENbHOCTH, MPOSBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOWCKY METOJIOB DPEIICHHUS MPAKTHYECKUX 3a1ad, MPUMEHEHUIO Pa3IMYHBIX METOJ/IOB
MO3HAHUS.

3) pabora ¢ uHpopManmei:

OPHUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX wWH(popManuu (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa XUMHUYECKOTO
collep KaHMs, CIPaBOYHBIC IMOCoOUs, pecypchl MHTepHeTa), aHANMM3UPOBATh HH(POPMAIHUIO PA3IUYHBIX BHJIOB U (OpM
MPE/ICTABIICHUS], KPUTUUYECKH OIEHUBATH €€ TOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMyIMpoBaTh 3aNpPOCHl M MPUMEHSATH pa3iIMdHbIe METOJBI MPHU MOWCKE W 0TOOpe MHpOpMaIKu, HEOOXOAUMOMN AJIs
BBITIOJTHEHHSI YY€OHBIX 33724 ONPEACIEHHOTO TUTIA;

npUOOpETaTh OMBIT HWCIOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMA W Pa3IMYHBIX TTOMCKOBBIX
CHCTEM;

CaMOCTOSATEIILHO BBIOMPATHh ONTUMAJILHYIO (GopMy TpeacTaBicHus WHGOpMauu (CXeMbl, T'papuKH, IUArPAMMBbI,
TaOJIMILIbI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIM SI3BIK B KA4eCTBE CpEACTBA MpuU paboTe ¢ XUMHUYECKOW WH(OpMaIuen: TPUMEHSTh
MEXIpeIMETHbIC ((PU3NUeCKre U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH.

OBj1ajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSIMH:

3a/laBaTh BOMPOCHI TIO CYIIECTBY OOCYXJTaeMOW TEeMbl B XOJE AWAIOTa W/WIM JUCKYCCHH, BBICKA3bIBATH HWJICH,
bopMyIMpOBaTh CBOU MPEJIOKEHHUSI OTHOCUTEIHHO BBITIOJIHEHHSI MPE/IOKEHHOM 3a/1a4H;

BBICTyNIaTh C TMPE3EHTAIle pe3yJbTaTOB IO3HABATEIBHOW JCSATEIbHOCTH, TOJMYYEHHBIX CaMOCTOSITEILHO WU
COBMECTHO CO CBEPCTHUKAMHU IPH BBHIMOJTHEHUH XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON paboThl MO HMCCIEAOBAHUIO



CBOMCTB M3y4YaeMbIX BEIECTB, peaJU3alui y4eOHOTO MPOEKTa U (HOPMYIUPOBATH BHIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX
WCCJICIOBAHUN ITyTEM COTIIACOBAHUS TIO3UIIMI B X0J1e 00CY X ICHHSI M1 OOMEHA MHEHUSMH.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSMM:

CaMOCTOSITENIFHO TIAHUPOBATH M OCYIIECTBISITH CBOIO TIO3HABATENBbHYIO ACSITEILHOCTD, OTpPEeIss e€ 1eln U 3a/1a4Hu,
KOHTPOJIUPOBATh M IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEJIaraéMblii aJfOPUTM JACHCTBUN TIPH BBITOJTHCHHUH
y4eOHBIX W MCCIICIOBATEIBCKUX 3a/1a4, BRIOMpaTh HanOoJee 23(h(HEKTUBHBIN CIIOCO0 WX PEIICHHUS ¢ YIETOM MOTYUYEHUS HOBBIX
3HAHHUM O BEHIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBISTh CAMOKOHTPOJIb CBOCH JIeATEILHOCTH Ha OCHOBE CaMOaHalIn3a U CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpeaMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O01as U HeOpraHu4eckasi XUMUs» OTPaKAIOT:

chOpMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKON COCTaBISIONICH E€CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, POJIU
XUMUU B TO3HAHUU SBJICHUU TNPUPOJbI, B (HOPMHUPOBAHWU MBIIUICHUS M KYJbTYpbl JUYHOCTH, €€ (YyHKUIHOHATHHOU
IrPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs] MPAKTUYECKUX 3a7ad M HKOJOTHMUYECKH OOOCHOBAHHOI'O OTHOIIEHHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMON XMMUYECKHMX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBOMOJATAIONINE MOHATUS (XUMUYECKUM DIIEMEHT,
aToM, H30TOIl, S-, p-, d- 2JIEKTpPOHHBIE OpOMTANIM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJSPHBIA 00BEM, BaJECHTHOCTD,
AIEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKHUCJICHUS, XMMUYECKas CBS3b (KOBAJICHTHAs, MOHHAs, METAJJIMYECKasi, BOAOPOIHAs),
KPUCTAJUIMYECKasd PEMIETKA, TUIbl XUMHUYECKUX PEAKLHM, PAacCTBOP, SJIECKTPOJIUTHI, HEJICKTPOIUTHI, SJICKTPOJIUTHYECKAS
JTUCCOIIMAIIHS, OKUCIUTEh, BOCCTAHOBUTEb, CKOPOCTh XUMUYECKON pEaKIINi, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopus PNEKTPOIUTUYECKON AHUccolranuu, nepuoandeckuit 3akon J[. 1. MenaeneeBa, 3aKk0oH COXpaHEHHsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBpAIEHUS SYHEPTUU MPU XUMUUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3bIK XUMUH,
MHPOBO33PEHUYECKME 3HAHMS, JIEKAIIMEe B OCHOBE IMOHMMAHHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHUX SIBJICHUM,



(haKTOJIOTHYECKHE CBEJICHUS O CBOIMCTBAX, COCTABE, MOJYYCHUU U OE30MaCHOM MCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YETIOBEKA;

chOpPMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHbIC TMPU3HAKK TOHATUN, YCTAaHABIMBATh MX B3aUMOCBS3b,
MCI0JIb30BaTh COOTBETCTBYIOLIME MOHATHS IIPU ONTMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALCHUIA;

c(hOpMUPOBAHHOCTh YMEHUN UCIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJIs COCTaBJIEHUs (hOPMYJI BEIIECTB U YPaBHEHUI
XUMHUUYECKUX peakuuil, cucteMarnueckyto HoMeHkIaTtypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIbHBIX HEOPraHUYECKHUX
BelecTB (yrapHblii ra3, yriaeKUcibli ra3, aMMHaK, raiméHas U3BeCTh, HeraléHas U3BECTh, MUThEBAs CO/IA, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHHU ONpE/EsiTh BAJICHTHOCTh M CTENEHb OKHCJICHUS XMMHUYECKUX DJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOW CBSI3M (KOBAJEHTHAs, MOHHAs, METaJUIMUECKasi, BOJOPOJHAsA) B COCIUHECHUSX, TUI
KPUCTAINTIMYECKON PEIIETKH KOHKPETHOTO BEIECTBa (aATOMHAasl, MOJIEKYJISipHAsi, MOHHAsI, METAJUIMUECKasi ), XapaKTep Cpe/bl B
BOJIHBIX PACTBOPaxX HEOPraHUYECKUX COCIANHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMH YCTaHABIWBATH NPUHAIJICKHOCTh HEOPraHWYECKUX BEIIECTB 110 HMX COCTaBy K
OnpeIeNIEHHOMY KJIacCy/Tpynie CoOeMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJLIbl, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI,
amM(pOTEpHBIC THAPOKCUIBI, COJIH);

chOpMHPOBAHHOCTH YMEHHUI PacKphIBaTh CMBICT nepuoandeckoro 3akoHa J[. M. MenneneeBa u 1eMOHCTPUPOBATH €TI0
CUCTEMATH3UPYIOIIYI0, 00BICHUTEIIBHYIO U TPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTb YMEHUM XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUUYECKHUX 3JIEMEHTOB 1—4 nepuojoB
[lepnonnueckoit cuctemMbl xumudeckux snemeHToB J[. M. MenpeneeBa, WCMONB3ys TOHSTHS «S-, p-, d-3JIEKTPOHHBIE
opOuTANINY», «IHEPTreTUYECKHUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB XMMHYECKHX DJIEMEHTOB M HX
COCIMHEHUH T10 neprojiam U rpynmnaM [lepruoanyeckon cucreMbsl xumuueckux aneMeHToB 1. . Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePHU30BaTh (OMHUCHIBATH) OOIIME XUMHUUYECKUE CBOMCTBA HEOPTaHUUYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXkKIATh CYIIECTBOBAHHE T€HETUYECKOM CBSI3M MEXKJIY HEOPraHMYECKHMMHU BEUIECTBAMH C
IIOMOILBI YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(hOPMUPOBAHHOCTh YMEHHUS KJIACCUPUIIMPOBATH XMMUYECKHE PEAKIIMU IO PA3IMUHBIM MPHU3HAKAM (YUCIY U COCTaBY
pearupyronmx BeIIECTB, TEIIOBOMY 3(PPEeKTy peakiuu, U3MEHEHUIO CTENEeHEH OKHUCICHUS 3JIEMEHTOB, OOpaTHUMOCTH
pEeaKIuy, y4acTUIO KaTaau3aTopa);



c(hOpMUPOBAHHOCTh YMEHHU COCTABJISTh YPAaBHEHUS PEaKIUi Pa3IUYHbIX TUIIOB, MOJTHBIE U COKPAIIEHHBIC YPaBHEHUS
peaKiuii HOHHOTO 0OMEHA, YUUTHIBAsI YCJIOBUS, IPU KOTOPHIX 3TH PEAKIUKU UAYT JO KOHIA;

chOpPMHUPOBAHHOCT, YMEHHI TMPOBOAUTH PEAKIUMHU, TMOJATBEPKAAIONINE KAYECTBEHHBI COCTaB  pa3IMYHBIX
HEOPraHUYECKHUX BEIIECTB, PACIO3HABATH ONBITHBIM MYyTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKHUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHM PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMA IMOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIInii;

c(hOPMUPOBAHHOCTh YMEHUM OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUUYECKOW peakIuud OT pPas3IuyHbIX (DAKTOPOB;
XapakTep CMEIICHUS] XUMUYECKOTO paBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpunnun Jlelllarense);

chOpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XHUMHYECKHE TMPOIIECCHI, JIEKAIME B OCHOBE MPOMBIITUICHHOTO
MOJIYYCHHS] CEPHOM KHMCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYUYHBIX MPUHIUIAX H
HKOJIOTHYECKUX MPOOIeMax XMMHUUECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTb YMEHHMU MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAaHWEM IOHSTHUS «MaccoBas JIOJisl BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIIEHUN Ta30B MPH XUMUYECKUX PEAKITUIX, MACCHI BEIIECTBA WU 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEUIECTB, TETIOBOTO 3¢ (deKkTa peakinuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

cOPMHPOBAHHOCTh YMEHHMH CcOONIOAATh MpaBHUia TOJb30BaHUS XMMHMUYECKOW TMOCYIOM M J1abOpaTOPHBIM
o0opyZ0BaHMEM, a TaKKe NpaBWiIa OOpalICHHs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH IO BBITOJTHCHHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI TJIAHUPOBATH U BBIMOJHATh XUMUYECKUM SKCIIEPUMEHT (pa3ioKeHHE EPOKCHIa BOJOPO/Ia
B IPUCYTCTBUM KaTaIU3aTopa, ONPEACIICHUE CPEIBI PACTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBHOTO HHANKATOPA, BIUSHUE
pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIINU, PEAKIIMK HOHHOTO 0OMEHA, Ka4eCTBEHHBIE PEaKIny Ha Cyibdar-,
KapOOHAaT- W XJIOPUA-aHUOHBI, Ha KATHOH aMMOHHS, PEIICHHE DJKCIEPUMEHTAIBbHBIX 3a7ady 1Mo TeMaMm «MeTtamiey u
«HemeTainpl») B COOTBETCTBUU C MpaBUJIaMU TEXHHKH O€30MaCHOCTH MpU OOpaIlEHHWU C BEIIECTBAMHU M JIaOOPAaTOPHBIM
000Opy10BaHUEM, MPEACTABIATh PE3YIbTAaThl XUMUUECKOTO IKCIEPUMEHTA B (pOpME 3alMCU YPABHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOPMyYITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;



chOpMHPOBAHHOCTh YMCHHMHA KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYIO HH(POPMAIUIO, TMOJIYYaeMyH €3 Pa3HBIX
MCTOYHUKOB (CpPEJICTBA MACCOBOM KOMMYHHKAINUU, IHTEpHET U IpyTHX);

chOpMHUPOBAHHOCTh YMEHUHN COOJIIO/IATh MpaBHia SKOJOTUYECKH IIeJIeCO00OpPA3HOT0 MOBENCHUSI B OBITY U TPYIAOBOM
NEATETPHOCTH B IICJISIX COXPAHCHUS CBOETO 3J0POBbS M OKPYKAIOIIEH NPHPOAHOW Cpeabl, OCO3HABaTh OINMACHOCTh
BO3JICHCTBHSI HA JKUBBIC OPTaHU3MBI ONPENCIEHHBIX BEIICCTB, MOHUMAas cMbIch mokazatens [1JIK, moscHaTs Ha mpumepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHS UX BPEHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT OOyYaroIIMXCSd C OrPAHMYECHHBIMHU BO3MOXKHOCTSIMU 3/I0POBBSI: yMEHHE MPUMEHSATh 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/aX ITO3HAHMSI BEIIECTB M XUMUYECKHX SBJICHU;

JUISL CTIETIBIX U CJIA0OBUJIAIIUX OOYUYAIOUIUXCS: YMEHHUE UCMOJIb30BaTh pelibeHO-TOUECUHYIO0 cUCTEMY 00o3HaueHuit JI.
bpaiins s 3anucu xuMudeckux Gopmy.
[pu odopmiteHnn paboyeii mporpaMMbl ObLTH HCHIOIE30BaHbI CIIEAYIONINE YCIOBHBIE 0003HAYEHUSI:
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12 Knaccudukanus 16.10. Bubnunoteka CK YHH3




XUMHYECKUX PeaKIui 2024 BK Ky

B HEOPraHUYECKOMN 1

OpraHUYEeCKON XUMHH. LLOK

3aKOH COXpaHEHHUs http

MaccChl BEIIECTB; 3aKOH s://m.edso0.ru

COXpaHEHUS U /ff0d210c

MIpEeBpaIICHUS YIHEPTUU

MIPU XUMHYECKUX

peakuusx

22.10. Bubnnoteka CK YHH3

CKopocTh peakuuu. 2024 LLOK BK KY
13 OO6paTuMbIe peaKIyu. http

XHUMHYECKOE s://m.edsoo.ru

paBHOBECHE /ff0d210c

TTpakTHyeckas pabota 23.10. BubaunoTeka CK V33

Ne 1. «Bnusguune 2024 LIOK BK yones
14 pa3IuyYHbIX (aKTOPOB http

Ha CKOPOCT s://m.edsoo.ru

XUMUYECKON PEAKIUN» [ff0d210c
15 DIIEKTPOJIUTHYECKAS 29.10. Bubnunoteka CK YUH3

JTCCOITHAITHSL. 2024 LOK BK Ky

[TonsiTue o http

BOJOPOJHOM s://m.edsoo.ru

nokazarene (pH) /ff0d210c

pactBopa. Peakiun
HOHHOTI000OMeHa.
I'maponus
OPraHUYECKUX U




HCOPIraHUYCCKUX

BEIIIECTB
[Haponus coneii. 30.10. Bubnvoteka CK YUH3
Peaxiym, 2024 LOK BK Ky
16 MPOTEKAIOILLINE B http
pacTBopax s://m.edsoo.ru
AJEKTPOIUTOB /ff0d210c
OKHUCITUTENBHO- 05.11. Bu6/MOTEKE CK VHH3
BOCCTAHOBHTEIILHBIE 2024 LIOK BK Ky
17 peakiuu. [Tousitue 06 http
9JIEKTPOJIN3E s://m.edsoo.ru
pacIuiaBoB U /£f0d210¢
pacTBOPOB COJIEN
06.11. Bubnnoteka CK YHH3
MeTo 37eKTPOHHOTO 2024 LIOK BK K
18 (27IEKTOHHO-MOHHOT0) http
Gananca s://m.edsoo.ru
/ff0d210c
12.11. Bubnnoteka CK VHUH3
DIIEKTPOIn3 2024 LIOK BK K
19 PacTBOPOB U http
pacIIaBOB BEILECTB s://m.edsoo.ru
/ff0d210c
20 KoHnTtponbHas pabota 13.11. Bubnunoteka YK y33
10 pasjieny 2024 LOK CK YOUC3
«Teopetnueckue http

OCHOBBI XUMHHN

s://m.edsoo.ru




/ff0d210c

Mertamisl, ux 26.11. CK VUH3
MOJIOKEHUE B 2024 BK Ky
[Tepronnueckoii EuBAMOTEKa
cUCTEME XUMUUYECKUX LLOK
snemenToB /1. U.
)1 )\ http
Menzeneesa u s://m.edsoo.ru
0COOEHHOCTH /£f0d210c
CTPOEHHUSI ATOMOB.
Ob6muedu3nueckrecBo
HCTBaMETaJIOB
27.11. BubnaunoTeka CK YUH3
CnuraBel METaJLIOB. 2024 LLOK BK Ky
DIEKTPOXUMHAYECKUI
22 P § http
PAL HANIPSHKCHU N s://m.edsoo.ru
METAJIOB /£f0d210c
03.12. Bubnuoteka CK YHWH3
BK KY
JKécTKkoCTh BOABI U 2024. LOK
23 CII0CO0EbI €8 http
yCTpaHeH s s://m.edsoo.ru
/ff0d210c
XUMHAYECKHE CBOWCTBA 04.12. EuBAMOTEKa CK YUH3
BaXHEHUILNX METAJUIOB 2024 LIOK BK Ky
HaTpUH, KaJaui,
24 (Harp i ) http
KaJlblIMH, Maruuu, s://m.edsoo.ru
ATFOMHUHHN) U UX /£f0d210c

COECUHEHUN




10.12. BubnunoTeka CK YUH3
XUMHUUECKUE CBOICTBA 2024 LLOK BK Ky
25 XpoMa, MeJT ¥ X http
COEeOMHEHUN s://m.edsoo.ru
/ff0d210c
dusnyeckue u 11.12. BubnunoTeka CK YUH3
XHUMHYECKHE CBOWCTBA 2024 LLOK BK Ky
26 XpOMa U €ro http
COeIMHEHMH, X s://m.edsoo.ru
NpUMEHECHUE /ff0d210c¢
Baxueiimnme 17.12. BubnunoTteka CK YUH3
COE/IMHEHNUS] MAPTaHIA. 2024. LIOK BK Ky
27 [TepManrasar Kanus, http
€ro OKUCIIUTEIbHEIC s://m.edsoo.ru
CBOWMCTBA /[ff0d210c
18.12. Bubnnoteka CK YHH3
XuMHUECKHE CBOMCTBA 2024 LLOK BK Ky
28 [IMHKA, JKeJIe3a U UX http
COeOUHEHUN s://m.edsoo.ru
/ff0d210c
dusnueckue u 24.12. BubnunoTteka CK YUH3
XMMHYECKHE CBOWCTBA 2024. LOK BK Ky
29 MeIu U eé http
COEIMHEHNH, UX s://m.edsoo.ru
PUMEHEHUE [ff0d210c
30 du3nueckue n 25.12. Bubnnoteka CK VYUH3




XUMHYECKHE CBOMCTBA 2024 BK Ky
OUHKA U €T0 LOK
COEIMHEHUH, UX http
MIPUMEHEHUE. s://m.edsoo.ru
M IPOKCOKOMILIEKCHI [ff0d210c
[IUHKA
AJIOMUHUI: 14.01. Bubnnoteka CK YUH3
IIOJIyYCHHUE, 2025 LLOK BK Ky
31 Gusnueckue u http
XMMHYECKHE CBOMCTBA, s://m.edsoo.ru
IPUMEHEHUE [ff0d210c
AmodorepHbie 15.01. CK YUH3
CBOICTBA OKCHJIA U 2025 Bubnunoteka BK KY
TUAPOKCHIA LOK
32 AIOMUHUS, http
TUIPOKCOKOMILIEKCHI s://m.edsoo.ru
AIFOMUHMYS, UX /ff0d210c
pUMEHEHHE
[MpakTrueckas paboTa 21.01. Bubnnoteka CK V33
Ne 2. "Pemienune 2025 LLOK BK YOWUC3
33 AKCIIEPUMEHTAIbHBIX http
3a/1ay o TeMe s://m.edsoo.ru
«MeTamis" [ff0d210c
34 O06o006meHe U 22.01. Bubnnoteka CK YUH3
cUCTeMaTH3aIUs 2025 LOK BK Ky
U3YYEHHOTO http

Marepuasa 1o TemMe
"MeTtaymier"

s://m.edsoo.ru




/ff0d210c

Hemeramnsl, ux 28.01. CK VHH3
HOJIOKEHHUE B 2025 EubanoTeka BK Ky
[Tepuoanueckoit LLOK
15 CHCTEME XUMHUYECKUX http
onementos J1. 1. s://m.edsoo.ru
Menneneesa u /ff0d210¢
0COOEHHOCTH
CTPOEHHUSI ATOMOB
dU3NYECKHE CBOMCTBA 29.01. CK YUH3
HEMETaJlIOB. 2025 Bubnnoteka BK Ky
Annorponus LIOK
36 HEMETaJJIOB (Ha http
IpEMepe KHCIOpoJa, s://m.edsoo.ru
cepsl, hochopa u £0d210c
yIaepoaa)
04.02. Bubnnoteka CK YHH3
Bonopoa: nonyuenue, 2025 LIOK BK Ky
37 buszngeckue u ) http
XHMHYECKHE CBOHCTBA. s://m.edsoo.ru
[uppuer /ff0d210c
05.02. Bubnnoteka CK YHH3
XHMHUYECKHE CBOMCTBA 2025 LIOK BK K
38 rajioreHoB, CEphbl U UX http

COE€IMHEHUN

s://m.edsoo.ru

/ff0d210c




Bubnanoteka CK YHUH3
11.02
["aioreHoBOJOPOIEL. LLOK BK Ky
Baxueiimue .2025
39 http
KUCJIOPOACOAEpKaLLIUeE s://m.edsoo.ru
COEIMHEHHUS TaJIOTCHOB /ff0d210c
JlaGopaTopHsble u 12.02. CK YUH3
NPOMBILUICHHBIE 2025 Bnubanoteka BK KY
CTI0COOBI MOTyYeHHs LOK
40 raJOreHOB. http
[TpumeHeHUE s://m.edsoo.ru
TaJIOTCHOB U UX ff0d210c
COCIMHEHU
25.02. BubanoTeka CK YUH3
BK KY
XuMHUECKUe CBOIICTBA 2025 LLOK
41 asorta, ¢pocdopa u ux http
COCIMHEHUT s://m.edsoo.ru
/ff0d210c
26.02. Bubnnoteka CK YHUH3
BK KY
XUMHUECKUE CBOICTBA 2025 LIOK
42 yIJIepoia, KPEMHHUS U http
WX COCIMHEHUIA s://m.edsoo.ru
/ff0d210c
04.03. BubaunoTeka CK YUH3
[Tpumenenne 2025 LOK BK KY
BayKHEHIITNX
43 http

HEMETaLJIOB U UX
COeIMHEHUN

s://m.edsoo0.ru
/ff0d210c




Kucnopon: 05.03. CK VYUH3
nabopaTopHbIE U 2025 EnBAMOTEKa BK KY
NPOMBIILICHHBIC LLOK
44 CHOCOOBI TTOTYYCHHUS, http
usndeckue u s://m.edsoo.ru
XUMHYECKHE CBOWCTBA. /f0d210¢
O3o0H. [Ipumenenue
KHCJIOPO/Ia U 030HA
11.03. Bubnvoteka CK YUH3
2025 LIOK BK KY
45 OKcubl ¥ IEPOKCHUIBI http
s://m.edsoo.ru
/ff0d210c
Cepa: HaXOXJICHHE B 12.03 Bubnuorexa CK YUH3
NPUPOJIE, CIIOCOOBI LOK BK Ky
46 MIOJTyYEeHUs, 2025 http
(usnueckue u si//m.edsoo.ru
XMMHYECKHUE CBOMCTBA £f0d210c
18.03. Bubnvoteka CK YUH3
2025 LIOK BK KY
47 CepoBogopo, http
cyb(uubl s://m.edsoo.ru
/ff0d210c
48 Kucnopoacoaepxaniu 19.03. Bubnnoteka CK YUH3
€ COEJIMHEHNS CEPBI. 2025 LIOK BK KY
OCo0EHHOCTH CBOICTB http

CEpPHOM KUCIIOTHI

s://m.edsoo.ru




/ff0d210c

A30T: HaxX0XKJICHUE B 25.03. EubanoTeKa CK YUH3
IpUPOJIE, CIOCOODI 2025 LIOK BK KY
49 MOJTYYCHUS, http
usuyeckue 1 s://m.edsoo.ru
XUMHUYECKHE CBOMCTBA. /ff0d210¢
AMMUAK, HUTPUIBI
26.03. Bubnnoteka CK YUH3
Kucnopoznconepxamu 2025 LLOK BK Ky
€ COCTMHECHHUS a30Ta. http
>0 OcobeHHOCTH CBOICTB s://m.edsoo.ru
a30THOM KHUCJIOTBI /£f0d210c¢
01.04. Bubnuoteka CK VHUH3
[TpumeHenue a3ora u 2025 LOK BK e
51 €ro COSTMHEHUH. http
A3oTHBIEC yn0OpeHus s://m.edsoo.ru
/ff0d210c
docdop: HaxoKIEHNE 02.04. BUBMOTEKa CK YHH3
B IIPUPOJIE, CIIOCOOHI 2025 LIOK BK Ky
HOJTYYCHUS, http
> usirdeckne u s://m.edsoo.ru
XUMHYECKHE CBOWCTBA. /ff0d210¢
dochuast u hochun
53 Oxcunbt pocdopa, 15.04. Bubnuoteka CK YUH3
ocdopcoaepxamue 2025 LIOK BK Ky
kuciotel. Cou http

dhochopHON KHCIIOTHI

s://m.edsoo.ru




/ff0d210c

0O0001eHne n 16.04. CK YyOouncs

CHCTeMAaTH3aIIUs 2025 BK

3HAHUHU 110 TEME Bubnnoteka YWH3

«Hemerauiby. LOK
54 BerunciaeHus no http

yPaBHEHHUSAM s://m.edsoo.ru

XUMUYECKUX PEaKInn ff0d210c

U TEPMOXUMUYECKUE

pacyéThl

[MpakTudeckas pabora 22.04. BubnunoTeka CK V33

Ne 3. «Pemrenue 2025 LOK BK yOWncs
55 SKCIIEPUMEHTAIBHBIX http

3aj1a4 10 TeMe s://m.edsoo.ru

"Hemeranasl"» /ff0d210c

23.04. Bubnnoteka YK Y33

KoHTposbHas paboTa 2025 LIOK CK youc3

56 o TeMaM «MeTaIb» http
. . .
u «HemeTtamibsy s://m.edsoo.ru
/ff0d210c

Heoprannueckue u 29.04. EuBnmoTeKa CK VUH3

OpTraHUYECKUE 2025 LIOK BK KY
57 KHCJIOTHI. http

Heopranuueckue u s://m.edsoo.ru

OpraHnu4ecKue /ff0d210c

OCHOBaHHUS
58 AmMdoTtepnbie 30.04. Bubnuorteka CK YHUH3




HEOPraHUYECKUE U 2025 BK KY
OpraHUYEeCKHUe LIOK
COEJTMHEHUS. hitp
I'enernueckas cBs3b s://m.edsoo.ru
HEOPTraHUYECKHUX U /ff0d210¢
OPraHUYECKHUX
BEILIECTB
Ponb xumun B 06.05. CK VUH3
obecreueHnn 2025 Bubnmnoteka BK Ky
3KOJIOTHYECKOH, LIOK
59 SHEPreTUYECKON U http
ITHIIEBOM s://m.edsoo.ru
0€30ITacCHOCTH, [ff0d210c
Pa3BUTHU MEIAUIHBI
[Ipencrasnenus oo 06.05. EuBAMOTEKa CK YHUH3
00IIMX HAYYHBIX 2025 LIOK BK Ky
60 MpUHIUIIAX http
MIPOMBIIIEHHOTO s://m.edsoo.ru
TOJTy4CHUS /ff0d210c
BOKHEHIITUX BEIIECTB
07.05. Bubnvoteka CK YUH3
2025 LIOK BK Ky
61 Yenosek B Mupe http
BEIIIECTB U MaTEPHUAIOB s://m.edsoo.ru
/ff0d210c
62 XumMudeckoe 13.05. Bubaunoteka CK VYHUH3
3arpsA3HEHUE 2025 LIOK BK KY
OKPYXArOIIeH CpeIbl 1 http

€10 NMOCJICACTBHA

s://m.edsoo.ru




/ff0d210c

13.05. Bubnuoteka CK YHWH3
2025 LIOK BK Ky
Xumus u http
63 3I0pPOBHCYCIIOBCKA s://m.edsoo.ru
/ff0d210c
14.05. BubaunoTeka CK VYHUH3
Xumus numuy. Ponb 2025 LIOK BK KY
64 XUMUHU B 00€CTICUCHUH http
IHUILEBOM s://m.edsoo.ru
0€301acCHOCTH /ff0d210c
14.05. Bubnnoteka CK YHH3
Kocmernueckne u 2025 LLOK BK Ky
napQroMepHbIe http
65 cpenctsa. beitoBas s://m.edsoo.ru
XHUMHUA /ff0d210c
Xumus B 20.05. EuBAMOTeKa CK YHH3
CTPOUTEIIBCTBE. 2025 LIOK BK Ky
Baxwueiiime http
66 CTPOUTETLHBIE U s://m.edsoo.ru
KOHCTPYKIIMOHHBIE /ff0d210c
MaTepuabl
XuMus B CEIHCKOM 20.05. BEubavoTeKa CK YHH3
XO3SICTBE. 2025 LLOK BK KY
67 Oprannueckue u http
MUHEpPaJIbHbIE s://m.edsoo.ru
yaoOpeHust /ff0d210c




68

21.05.
CucreMmaruzanus u 2025
0000I1ICHIE 3HAHUH 10 1
TEME

Bubnnoteka
LOK

http
s://m.edsoo.ru
/ff0d210c

CK
BK

YUH3
KY

OBIIEE KOJIMYECTBO O 2 omon
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