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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE CpeHero obmiero oopazoBanus pazpabotaHa Ha ocHOBe deAepanbHOTO 3aKOHa OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (eepaabHOM
oOpasoBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (DPOII COO), mpeacraBneHHsix B DenmepanbHOM
rocyjiapctBeHHOM obOpazoBaTenbHoM ctanaapte COO, ¢ yuérom Konnenuu npenogaBanusi yaeOHOro npeaMera « XuMus B
oOpa3oBarenbHbIX opranu3aunuax Poccuiickoil denepannn, peanu3yOlIUX OCHOBHbIE 00pa30BaTENbHBIE MPOTPamMMBbl, U
OCHOBHBIX mMoJIo)keHUN «Ctparerun pa3Butua BocnuTanus B Poccuiickon ®Pepepauumn Ha nepuon no 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJI0B K pa3pabOTKe MPOrpaMMbl MO XUMUHU, K OTIPENICTICHUIO 00Iel CTpaTeruu 00ydeHUsl, BOCIIUTAHUS U
pa3BUTHS OOy4YaIOIIMXCA CpeAcTBaMU yueOHoro mpeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIei, COAEp>KaHUs, PEe3ylbTaTOB OOyYEHHs H
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XyuMHUecKoe 0o0pa3oBaHUE, TIOJIy4aeMOE€ BBIMYCKHHUKAMU  OO0IIE00pa3oBaTENbHOW  OpPraHM3alluu,  SBISETCA
HEOThEMJIEMOM 4acThi0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEpLIAIOIIMM 3TAllOM peajln3aliid Ha COOTBETCTBYIOLIEM €My
0a30BOM YypOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIMX LIEIOCTHOM CHCTEME XMMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH
KAacaroTCs MO3HaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4YEJIOBEKa, a TaKKe
HKOJOTUYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3J0pOBbIO W MPUPOAHOW cpene. Peanusyercss XuMHYecKoe
oOpa3oBaHHe OOydYarOIIMXCS HA YPOBHE CpEAHEro ooiiero oOpa3oBaHUS CpEACTBAMH YYeOHOTO mpeameTra «XHUMUs»,
coJiepKaHue ¥ TIOCTPOCHUE KOTOPOTO OIMPEIENICHbI B TPOrpaMMe TI0 XUMHUU € yUETOM CHelu(UKN HAyKU XUMHUH, €€ 3HAUCHUSI
B TO3HAaHUU TMPUPOJIbI M B MaTEpPUAIbHOW JKU3HU OOIIECTBA, a TakkKe C Y4€ToM OOmMX Meled W TPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpelIHero ob1iero oopazoanus B Poccutickoit denepanmm.

XUMHSI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPaeT O0COOYIO POJb B COBPEMEHHOU IMBHWIM3AINK, B CO3JIaHHUH
HOBOU 0a3bl MaTepUAIbHON KylbTyphl. OHa BHOCUT CBOHM BKJIAJ B (JOPMUPOBAHUE PANMOHATHLHOTO HAYYHOTO MBIIICHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABICHUS 00 OKPYKaOIIeM MHUpE KaK O €IMHCTBE MPHUPOABI U YeJIOBEKa, KOTOpoe PopMUpyeTcst



B XMMHMH Ha OCHOBE ITIOHUMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO MUPA, OCO3HAHUS B3aUMOCBS3H MEKIY CTPOCHHEM
BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTAMH PUMEHEHHS.

TecHO B3aMMOAEHCTBYS C IPYTMMHM €CTECTBEHHBIMM HAyKaMH, XHMHS CTaja HEOTBEMJIEMOM YacTblO MHUPOBOU
KYJIBTYpbl, HEOOXOMMBIM YCJIOBHEM YCIEIIHOTO TPyAa U KU3HU KaK0ro ujaeHa odmectBa. CoBpeMEHHAs XMMUS KaK HayKa
co3ujarebHasl, Kak HayKa BBICOKMX TEXHOJIOTMH HampapiieHa Ha peuieHHe IN00albHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBOM, SKOJOTUUECKONW OE30MMACHOCTH U OXPaHbI 30POBbSL.

B cooTBeTcTBUM € OOIIMMU LEISIMU U IPUHUUIIAMU CPEIHET0 O0IIEro 00pa3oBaHus CoAepkKaHUE MpeaMeTa « XUMUs»
(10-11 xmaccel, 0a30BBI YpOBEHb H3y4YCHHs) OPHUCHTHPOBAHO TNPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO IOATOTOBKY
oOyyaromuxcs, HeoOXOJUMYI0 UM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHUS B >KU3Hb
colyma, poJoJKEHHsI 00pa30BaHuUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomuMH - nipeamMeTa  «XUMUsS»  SBISOTCS  0a3oBble Kypchl — «Oprannueckas xumus» U «OOmas u
HEOpraHWYeCcKas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUsl KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUH [0 HEOPraHMYECKOW XMMHUU (C BKIIOUEHHEM 3HaHUN M3 OOIIe XMMHUHM) U OpraHuuecKod xumuu. PopmupoBaHue
JAaHHOM CHCTEMbl 3HAHMW TpPU HM3YYEHUHU MpeAaMeTa o0ecrnedyuBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUHN, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa conepxxaHusi KypcoB — «Oprannyeckas xumus» u «OOmas U HeopraHuyeckas XuMus» cQopMUpoBaHa B
nporpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YYEHHIO yueOHOTro mMaTepuayia U oOyCJIOBJIEHa MCTOPUYECKH
00OCHOBAaHHBIM pPa3BUTHUEM 3HAHUI Ha OMNpenelEHHBIX TEOPETHUYECKHX YPOBHIX. Tak, B Kypce OpPraHMYECKON XUMHH
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUs OPraHMYECKUX COCAMHEHMM, a TAK)KE Ha yPOBHE
CTEPEOXUMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHHH BeulecTB. CBeneHHs 00 M3ydaeMbIX B Kypce BeEIEeCTBax
JAI0TCA B Pa3BUTUU — OT YIIIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeAMHEHMI. B Kypce oprannueckoil XuMuu
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl MEPBOHAYAIbHBIC MPEACTABICHUS O
XUMHUYECKON CBSA3H, KIACCU(PUKAIIMOHHBIX MPHU3HAKAaX BELIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUSA, O
XUMHUYECKOUN PEAKIIUU.



[Toa HOBBIM yTJIOM 3pEeHUS B IPeAMETE « XUMUSD» 0a30BOTO YPOBHS PACCMATPUBAETCSI U3YUCHHBIN Ha YPOBHE OCHOBHOTO
o01m1ero o6pa3oBaHus TEOPETUUECKUI MaTepral U (PaKTOIOTHYECKUE CBEACHUS O BEIIECTBAX U XUMHUYECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «O011asi 1 HeopraHM4ecKasi XuMUs» 00yUJarolUMCs MTPEIOCTABIISETCS BOBMOKHOCTh OCO3HATh 3HAUYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAO0JOTUYECKUX TO3UIUH, TIy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE
(YHKITUI 3TOTO 3aKOHA — OT 0000IIaroIIel 10 00BSICHSIONMEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUW O BaKHEWIIMX BEIIECTBAX, MX COCTaBe, CTPOCHHUM, CBOMCTBaX M MPUMEHEHHH, a TaKkKe O
XUMHUYECKUX PEAKIMIX, X CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHMs TOMOJHsIeTcs B Kypcax 10 u 11 kiaccoB aneMeHTamMu
COJIEp)KaHUsl, MMEIOIMIMMH KYJIbTYPOJOTHYECKH M TPUKIAJAHON XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TOHHUMAaHHIO
B3aMMOCBSI3M XMMHUU C JAPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B MO3HABATEIIbHOM M MPAKTUYECKOM NEATEeIbHOCTH
YeJIOBEKa, CITIOCOOCTBYIOT BOCITUTAHUIO YBXKEHHS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUIIOKEHUN
XUMHH, TTOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C
XUMUEH, KpUTHIECKU OCMBICTTUBATh MH(POPMAITUIO U IPUMEHSATD €€ TSl TIOTIOTHEHUS 3HAHUW, PEIICHUS HHTEIJICKTYJIbHBIX U
AKCIIEPUMEHTAJIFHBIX MCCIIEN0BATeNbCKUX 3a/1ad. B 1enmom conepikanne yd4eOHOTo mpenMera «XUMHs JaHHOTO YpPOBHS
W3Y4YEHUS OPUEHTUPOBAHO Ha (DOpMUPOBaAHKE y 00YUAIOUTUXCS MUPOBO33PEHUYECKON OCHOBHI ISl MIOHUMaHUS (HUI0CO(DCKUX
ujeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEILECTB
UX COCTAaBOM M CTPOCHHEM, NTO3HABAEMOCTh MPHUPOJHBIX SBICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKITY
HOBBIMU (haKTaMU U TEOPETUYECKUMH TPEINOCHUIKAMH, OCO3HAHHUE POJHM XUMHH B PEIICHUU DKOJIOTUYECKUX MpoOieM, a
TaKKe MpooIieM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/JaHMs HOBBIX TEXHOJIOTHI U MaTepUaOB.

B mnane permenus 3aga4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIUN OOYYAIONIUXCS MPUHSATHIE MPOTPAMMON 0 XUMHH
MOAXOABl K OMPEIEICHUIO COACPKAHUS WM TIOCTPOCHHS TMpeaMeTa NpeaycMaTpPUBaAIOT (POPMUPOBAHUE YHUBEPCATBHBIX
y4eOHBIX ICHCTBHIA, MMEIOIMNX 0a30BO€ 3HAYCHHWE MJIsi Pa3IMYHBIX BHUIOB ACSITEILHOCTU: PEIICHHs MpoOJeM, MOHUCKA,
aHanu3a W 00paboTku uHGOPMAIMK, HEOOXOIMMBIX [JIsi MPUOOPETEHHUS! OMbITa MPAKTUYECKOW W HCCIEA0BATENIbCKOM
JESITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUH XUMHH.

B nmpakTtuke npenogaBaHusl XUMUU KaK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHus, TaK U Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHusl, TpU ONPENEICHUU COACPKATEIHHOW XapaKTePUCTUKU LieJied U3ydeHUusi IMpeAMeTa HalpaBJIeHUEM
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NEPBOCTEIICHHOW 3HAYMMOCTH TPAAMIMOHHO TPHU3HAETCS (POPMUPOBAHME OCHOB XHMMHUYECKOM HAyKH Kak o00JacTH
COBPEMEHHOT'0 €CTeCTBO3HAHUS, IPAKTHUECKOM JAEITETFHOCTH YeJIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI.
C MeToIM4ecKoi TOUKH 3pEHUs TAaKOM MOAX0/1 K OMPECIICHHUIO 1ee N3yUeHHs IPeIMETa SIBISETCS BIIOJHE ONPaBAaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUS IVIABHBIMU IEJIAMH MU3Y4YEeHHs mpeamera «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SBJISTFOTCSL:

e (opMupoBaHUE CHUCTEMBbl XMMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBJISIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHpa, B OCHOBE KOTOPOU JIeKAT KIIOYEBbIC MOHATHA, (yH/IaMEHTAIbHbBIC 3aKOHBl M TEOPUU XMUMHH, OCBOCHHUE SI3bIKA
HAyKH{, YCBOCHHUE W IOHUMAHHE CYITHOCTH JTOCTYIHBIX 0000IEHNI MUPOBO33PEHYECKOTO XapaKTePa, 03HAKOMIIEHUE C
UCTOpUEH UX PAa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuEe M PA3BUTHUE NPEJCTABICHUNA O HAYYHBIX METOJAX TMO3HAHUS BEIIECTB M XUMHUYECKHX PEAKIUH,
HEOOXOUMBIX ISl IPUOOPETEHUSI YMEHUI OPUEHTHUPOBATHCS B MUPE BEIIECTB M XMMHUYECKHUX SBICHUN, UMEIOIIUX
MECTO B MPUPOJIE, B MPAKTUYECKON ¥ TOBCEIHEBHOM KU3HMU;

e pa3BUTHE YMEHHUH U CMOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOAEHHEM U OOBSICHEHHEM XHMHUYECKOTO
AKCIIEpUMEHTA, COOJI0/IEHNEM MTPaBUII 6€30MacHOr0 0OpAIlEHUs C BEIIECTBAMH.

Hapsiny ¢ atum, copepskarenbHas XapakTEepUCTHKa IeNiel W 3a/lad M3Y4deHUus IMpeAMeTa B IMporpamMme Mo XUMHH
YTOYHEHa M CKOPPEKTHpPOBAaHAa B COOTBETCTBHH C HOBBIMH MPUOPUTETAMH B CHUCTEME CpPETHETO OOIIeT0 00pa30BaHUA.
CeromHsi B mpemnojiaBaHuy XUMUW B OOJIBIIEH CTEMEHW OTAAETCS MPEANOUYTEHHE MPAKTUIECKOW KOMIIOHEHTE COACpKAHMS
oOy4eHus, OPHECHTHPOBAHHON Ha MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHU3aIliy, BIAICIONEer0 He HabopoM
3HAHWH, a QYHKIIUOHATHHOU TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMH aKTUBHOTO MOJTYYEHUS 3HAHUN U IPUMEHCHUS
WX B peATbHOM XKU3HU TSI PEIICHUS IPAKTUICCKUX 3a/1a4.

B cBsi3u ¢ 3TMM mpu M3ydeHUH TpeaMeTa «XUMHs» TOMHHHPYIOIIee 3HAYCHHE MPUOOPETAIOT TaKue IEeNu U 3aJayH,
KaK:

ajanrtanus OOyYaroIIMXCS K YCJIOBUAM JMHAMUYHO pPAa3BUBAIOIIETOCS MHpPa, (HOPMUPOBAHHE HHTEIUIEKTYaTIbHO
Pa3BUTOI IMYHOCTHU, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPUHITHIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalIUSIX, CBA3AHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;



dopMupoBaHrEe y 00yUJAIONUXCSI KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIINH ), IMCIOIINX YHUBEPCATHHOE 3HAUCHUE
JUTSL Pa3IMYHBIX BUOB NIEATEILHOCTH: PEIICHUsS Po0eM, MOUCcKa, aHaan3a U o0paboTku nH(pOpMaIuu, HEOOXOIUMBIX IS
MPUOOPETEHUS OMBITA JACSITEIBHOCTH, KOTOPast 3aHUMAET BAYKHOE MECTO B MTO3HAHUM XUMHH, a TAKXKE ISl OIICHKHU C TTO3HIIHMA
AKOJIOTHUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOIIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOTHYIO
cpeny;

pPa3BUTHE MO3HABATEIIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEHN 00ydaronuxcs: CriocOOHOCTH
CaMOCTOSTEIIHO TPUOOPETaTh HOBBIC 3HAHUS MO XUMHUU B COOTBETCTBHH C YKU3HCHHBIMH MOTPEOHOCTSIMH, MCIOJIB30BATh
COBpPEMCHHBIC HMH(OPMAIMOHHBIC TEXHOJIOTHM I TOMCKA W aHalW3a Y4eOHOW W HAayIHO-TIOMYJSIpHOW WH(OpMaImu
XUMHUYECKOTO COJIEP KaHUS;

dbopMHpoOBaHWEe UM PA3BUTHE Y OOYYAIOIIUXCS ACCOIMATHBHOIO M JIOTHYECKOTO MBIIUICHUS, HaOII01aTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, MNPU TUIAHUPOBAHWW | IPOBEIACHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE y OOydYaromuxcs yOexJAEHHOCTH B TYMaHUCTHYECKOW HAMPABICHHOCTH XWMHH, ©€ BaXXHOW pOJH B
pelieHNr TI00aNbHBIX MPOOJIEM PalMOHAIBHOTO TMPUPOJIONOIB30BAHMS, TOTMOJHEHUSI DSHEPTeTUYECKUX PECYpPCOB U
COXpaHEHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOLIECHUSI K MPUPOJIE U CBOEMY 3JI0POBBIO,
a TaKKe MPUOOPETEHHUs OIbITa MCIOJb30BaHUS TMOJYYCHHBIX 3HAHWHN IS MPUHATHS TPAMOTHBIX PEIICHWH B CHUTYyaIlUsX,
CBSI3aHHBIX C XUMHUYECCKUMU SBIICHUSIMH.

B ydeOHOoM miiane cpemHero o0miero oopa3zoBanus npeaMer «XuMus» 0a30BOro YPOBHS BXOJIUT B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

OO6miee YuCIO 4YacoB, OTBEACHHBIX [IJIi M3YyUYCHHUsS] XUMHUHU, Ha 0a30BOM YpOBHE cpenHero oobimiero oOpa3oBaHWs,
coctaBiisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hezento), B 11 kitacce — 34 gaca (1 yac B Heneo).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer opraHuueckol xuMuu: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYEHHWE B MOJYYCHUU HOBBIX BEIIECTB U
MarepuasioB. Teopusi CTpPOCHUSI OpraHuyYeckux coennHeHuid A. M. BytiepoBa, €€ OCHOBHbIE MOJOXKEHUSA. CTPYKTypHBIE
(dbopMyJsIbl OpraHuyecKux BemecTB. ['oMomnorus, nsoMepusi. XuMU4YeCKasi CBSI3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC
Y KpaTHBIE CBSI3H.

[IpencraBienne o kjIaccuPuUKaIMU OpraHUYECKHX BemiecTB. HoMeHKIaTypa OpraHWYeCKUX COEIUHEHUM
(cucTemaTuyeckasi) M TPUBHAJIbHBIC HA3BaHUS BAKHEHIIINX MPEACTABUTENCH KIIACCOB OPTaHUYECKHUX BEIECTB.

OKCIepUMEHTAIbHBIE METOJIbI M3yUEHHUS BEIIECTB W WX IMPEBPAIICHHI: O3HAKOMJICHHE ¢ 00pasllaMH OpPraHUYeCKHUX
BEIIIECTB M MaTepuajiaMl Ha MX OCHOBE, MOJICIMPOBAHHE MOJIEKYJ OPTaHMYECKUX BEIIECTB, HAOIOJEHHWE U OIMHMCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAICHUI0 OPraHWYECKUX BEIIECTB MPU HAarpeBaHUM (IUIaBJICHUE, OOYrJIUMBaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKMH psj. MeTaH M 3TaH — NPOCTEHIINE MPEACTABUTENHN AIKAHOB:
du3nyeckue M XUMHYECKHE CBOMCTBA (peakiMu 3aMelIeHUss W TOpPEHHUs), HaxOXJICHUE B TPHUPOJE, MOJYyYEeHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUM Psii. DTUJIEH U TPONUIIEH — MPOCTEUIINE MPEICTABUTEIN AJIKEHOB:
du3MYecKue W XHMHYECKHME CBOMCTBA (peakuuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUAPATAINHA, OKUCICHUS U
MOJIMMEPU3AIINN ), TOJYUEHUE U IPUMEHEHHUE.

Ankaauensl: OyrtamueH-1,3 u MetwiOyrtaaueH-1,3: cTpoeHue, BaKHEUIIME XUMHUYECKHE CBOMCTBa (peakius
nosimMepusanun). [lonydeHne CHHTETUYECKOTO KayuyKa U PEe3UHBI.



AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHMSI, TOMOJIOTHUECKUH psAll. ALIETUIIEH — NPOCTEUIINN TPEACTABUTEND aJKHUHOB:
COCTaB, CTPOEHHE, (PU3NYECKHE W XUMHUYECKHE CBOMICTBA (pEakUWH THUIPUPOBAHMS, TAJIOTC€HHUPOBAHUSA, THUIpaTallH,
TOpPEHMSI ), IOJyYEHUE U IPUMEHEHHUE.

Apenbl. benzoun: coctaB, cTpoeHue, GU3NYECKUEe 1 XUMUYECKHE CBOMCTBA (peaKlMK raJIoTeHUPOBAHNS U HUTPOBAHU),
HoJIy4eHHe U npuMeHenue. Tonyon: cocmas, cmpoenue, husuieckue u Xumuieckue ceoucmea (peakyuu 2ai02eHupo8aHus u
HUMpOBAanusl), noaydenue u npumenenue. TOKCUYHOCTb apeHOB. IleHeTudeckas CBA3b MEXIY YIVIEBOJIOPOJAMHU,
[IPUHAJISKAUMHI K PA3JIUYHBIM KJIACCaM.

[IpuponHbie UCTOYHUKY YTIeBOA0Ppoa0B. [Ipupoanblil ra3 u nonyTtHsle HeTsAHbIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Crioco6rbl nepepaboTK He(TU: MEPEroHKa, KPEKUHT (TEpMUUYECKUM, KaTaIuTUUecKuil), nupoaus. IIpoaykTel nepepaboTku
He(TH, UX NPUMEHEHHE B POMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yTroib U MPOAYKTHI €ro NepepadoTKH.

DOKCneprUMEHTAIbHBIE METO/Abl HW3Yy4YEHHUs BEIIECTB M WX NPEBPALIECHUN: O3HAKOMIIEHHE C OOpa3laMH IUIacTMacce,
Kay4yKOB U pe3uHbl, koiekunu «HedpTb» 1 «Yronb», MOJAEINPOBaHNE MOJIEKYJ YIJIEBOAOPOJIOB U rajlOreHONPOU3BOIHbIX,
IPOBEJCHUE MPAKTUYECKON pabOThl: MOJIyUYE€HUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3agaum.

Bbluucnenus no ypaBHEHUIO XUMUUYECKOM peakinuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA
pEeaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WJIU MPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenbHbIe OAHOATOMHBIE CIIUPTHI. METaHO U ATAHO: CTPOCHUE, (PU3HMUECKUE U XUMUYECKHE CBOMCTBA (peakLuu ¢
AKTUBHBIMHU METAJJIAMHU, TaJOr€HOBOIOPOJaMH, FTOPEHNUE), TpUMeHeHne. BoopoaHbie CBA3M MEXAY MOJIEKYJIAMH CITIUPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJI0BEKaA.

MHoroaroMHble CHUPTHI. ODTWICHIVIMKOAb U TIULEPUH: CTPOEHHE, (GU3NYECKHEe U XHUMHUYECKHE CBOWMCTBA
(B3aMMOJEHCTBHE CO LIEJIOYHBIMH METAJJIAMH, KAUECTBEHHAS] pEaK1sl HA MHOIOATOMHBIE CIUPTHI). JlelicTBHE Ha OpraHu3M
yenoseka. [I[pumenenne rimmuepusa U TUIICHTJIMKOIIS.

@DeHOoI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XMMHUUYECKHE CBOMCTBA. TokCMYHOCTh eHona. [Ipumenenue genona.




Anpaerunbl U kemonsvl. opMaIbIeTH, alleTadbIACTHIl: CTPOCHUE, (U3UYECKUE M XMMHUUYECKHE CBOWCTBA (peakiuu
OKHCJICHHS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUHN ), TOTYUYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeiebHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAasl KUCIJIOTBI: CTPOCHHUE, (PU3UUYECKHE U
XUMHUYECKUE CBOWMCTBa (CBOMCTBa, OOIIME NIl Kiacca KUCIOT, peakiusi STepudUKalM), MOJy4yeHHWEe U TMpPUMEHEHHE.
CreapriHOBasi U OJIEMHOBAsl KHUCIJIOTHI KaK MPEACTABUTENIM BBICIIMX KAapOOHOBBIX KHUCIOT. MblJa Kak COJU BBICHIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Cnoxxnable 3¢uUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponu3 crnoxkubix 3¢upoB. XKupsl. ['uaponauns xupos.
[Ipumenenue xupoB. buomornueckas poyb KHUPOB.

VYrieBonpl: cocTaB, KiIaccU(pUKalUs yriaeBoAoB (MOHO-, 1WM- M Tojlucaxapujibl). [7oko3a — MOpOCTEHIIHIA
MOHOCaxapua: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUECKHUE U XUMUUYECKUE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCUIOM
Menu(ll), okucienre aMMuayHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIEHUE, OpOXKEHUE TIIOKO3bI), HAXOXKICHUE B
pUpoJie, MPUMEHEeHHEe, Ouosiornueckas posb. @otocunte3. pyKkTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nmoauMepsl. CTpoeHUE Kpaxmaia U HeJUTI003bl. OU3nYecKre U XUMHYECKUE
CBOMCTBA KpaxMasa (TUAPOIN3, KAYeCTBEHHAS PEaKIIHsI C HOJIOM).

OKCIEepUMEHTAIbHBIE METO/bl WM3YUYEHMs BEIIECTB M MX MPEBpAICHUI: TpOBEACHUE, HAOIIOJCHUE U OINHUCAHUE
JIEMOHCTPAIUOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAaUECTBEHHBIE PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCJIEHUE ATaHOJa
okcugom Menu(ll)), mMHOrOaTOMHBIX CHUPTOB (B3auMmojeicTBue riuiepuHa ¢ rugpokcugom menu(ll)), ampmerumos
(oKHuCIIeHHEe aMMUaYHBIM pacTBopoM okcuaa cepedpa(l) u rugpokcunom meau(ll), B3anmoseicTBre Kpaxmaia ¢ UOJIOM),
MIPOBEICHUE NMPAKTUUECKONU PabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCJIOTHI.

PacuéTnrblie 3amaun.

Brruucnenus mo ypaBHEHUIO XUMHUYECKOW peakiiuu (Macchl, 00béMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WM MPOTYKTa
PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIINN).

A3oTcozepKale OpraHnuecKue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK aM(OTepHble OpraHnyeckue coeauHeHusl. PU3nyeckrue u XMMHUYECKHEe CBOMCTBA aMHUHOKHUCIIOT
(Ha mpuMepe rauiKHa). buonornyeckoe 3HaueHNUE AMUHOKHUCIIOT. [lenTus.



benku kak mpupoaHBIE BRICOKOMOJICKYJISIPHBIE coeanHeHus. [lepBruHas, BTOpudHas M TPETUIHAS CTPYKTypa OCIIKOB.
XVMHYECKUE CBOMCTBA OCNIKOB: THAPOIIN3, ACHATYpAlKs, KaYECTBEHHbIC PEAKIIMH Ha OCIKU.

DKCHepUMEHTAIbHBIE METOIbl U3YUYECHHS BEIIECTB U UX MPEBPAILCHUI: HAOIIOIEHHE U ONTMCAaHUE JEMOHCTPAIIMOHHBIX
OTBITOB: JIeHATypalus OCIKOB IPU HarpeBaHUU, [IBETHBIE PEAKIIMKU OEIKOB.

BbicokomoiekyasipHbIE COeUHEHUS

OcCHOBHBIE TIOHATHSI XHMHHA BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AINK, CpPEIHsIsE MOJIeKyJisipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —
MOJIUMEPHU3AIIS U MOJTUKOHICHCAITHS.

DOKCHepUMEHTAIbHBIE METOJ/IbI U3YUEHHs BEIIECTB M MX MPEBPAICHU: O3HAKOMIICHHE C 00pasllaMH MPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TTACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsi3el MPU U3YYEHHH OpraHuueckoi xumuu B 10 Kiacce ocCyiecTBisieTCs 4epes
MCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX TMOHSTHH, TaK W MOHSATUMN, SBISIONIMXCS CUCTEMHBIMU JIJISi OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TOHSTHS: SBICHHE, HAYYHBIH (DaKT, THUIMOTE3a, 3aKOH, TEOpHUs, aHalIu3, CHHTE3,
KJaccuuKanys, NepuoANYHOCTb, HAOII0ICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

duznka: Matepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPTEeTUUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSIHME BEIIECTBA, PU3NUECKHUE BEIIMUYMNHBI M CIUHUIIBI KX U3MEPCHMUSI.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BeIECTB B OpraHu3Me, (HOTOCHUHTE3, OMOJIOTUYECKH aKTHUBHBIC
BelecTBa (0K, YTIIeBOIbI, )KUPbI, (HEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonoTHs: MHINEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO THUTAHHS, MOIOIIUE CPEICTBa, JICKAPCTBEHHBIC U
KOCMETUYECKHE MpernapaTsl, MaTEPUAIbl N3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.



11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUUYECKHH 3JIeMEeHT. ATOM. SIIpo aToma, U30TOIbI. DIEKTPOHHAsT 000710YKa. DHEPreTUYECKUE YPOBHH, TTOIYPOBHH.
ATomHBIC opOHTaH, S-, P-, d- 3meMeHThI. OCOOEHHOCTH pacIpeICICHHUS JICKTPOHOB 10 OPOMTAISAM B aTOMax 3JICMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(UTYypaIKs AaTOMOB.

Ileppogmueckuin 3akoH u Ilepmoamueckass cucrema xumudeckux odnemMeHtoB JI. WM. MenneneeBa. CBs3p
MIEPUOINYECKOr0 3aKoHa U Ilepronnueckon cucteMbl XUumMuyeckux 3iiemMeHToB J1. 1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BENIECTB MO IPyIaM U MeproaaM. 3HAYEHUE IEPUOJNYECKOTO 3aKOHA B PA3BUTUN HAYKHU.

CrpoeHue BemiecTBa. XuMHUUECKas CBsI3b. BUbl XuMHUUECKOU CBsI3U (KOBAJEHTHAsI HEMOJIIPHAS U TIOJIsIpHAsi, MOHHAS,
MeTtayumueckas). MexaHnu3Mbl 00pa3oBaHUs KOBAJICHTHONW XWMHUYECKOW CBSI3M (OOMEHHBIM U JTOHOPHO-aKIIEHTOPHBIN).
BonoponHas cBs3b. BaieHTHOCTE. DneKTpooTpUIATENbHOCTh. CTeneHb OKUCIIeHUS. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTBA. [HIbI
KPUCTAIUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKHU.

[TonsiTue o qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 107151 BELIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeanHeHuil. HoMeHkmatypa HEOpraHMYeCKUX BemiecTB. | eHeTudeckas CBS3b
HEOPraHMYE€CKUX BEIIECTB, TPUHAIICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumnueckas peakuus. Kiaccudukanus XMMHUYECKHX peakldid B HEOPraHMYECKOM M OpraHMYecKOM XUMHUU. 3aKOH
COXpPaHEHHMS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU TPU XUMHUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iau4HbIX (akTopoB. OOpaTuMbie peakiuu. XUMHUYECKOE PaBHOBECHE.
@DakTOpPHI, BIUAIOLIAE HA COCTOSIHHE XUMUUYeCKOro paBHoBecus. [Ipuniun Jle [larense.
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Dnextposmtryeckas aucconuanus. CuimpHbIC U caabbie deKTpoauThl. Cpena BOJHBIX PACTBOPOB BEIICCTB: KHUCIAs,
HEWUTpaJIbHAsL, IETOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCnepyUMEHTAIbHBIE METOAbl M3YyUEHHUs BEIIECTB M WX MpeBpalleHuil: aeMoHcTpauus Tabmun «llepuonnueckas
cucteMa XuMu4eckux aneMmentoB [[. M. MenaeneeBay, nzydeHue Mojelieldl KpUCTAUIMUECKUX PEMIETOK, HAOIIOIeHUEe U
OTHMCaHUE IEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE MEPOKCUAA BOAOPOa B MPUCYTCTBUU KaTalu3aTopa,
OTpeJielieHue Cpebl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOTO WHJMKATOPA, PEAKIMd HOHHOTO OOMEHa),
MIPOBEICHHE NMPAKTHUECKOU paboThl « BiusiHre pa3inyHbiX (HaKTOPOB HA CKOPOCTh XUMUYECKON pPEeaKIum.

Pacuérnbie 3aqaum.

Pacuétel 1O ypaBHEHHSIM XHUMHYECKHX pEAKIUMHA, B TOM YHCJIE TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C
WCMOJIb30BAaHUEM TTOHATHUSL «MACCOBASI AOJISI BEIIECTBAY.

Heoprannyeckasi xumust

Hemerannel. Ilonmoxenue HemetamnoB B [lepuoamueckor cucrteme xumuueckux siieMeHToB [[. M. MennpeneeBa u
OCOOCHHOCTH CTPOCHHSI aTOMOB. DU3MUECKHE CBOMCTBA HEMETAIOB. AJIJIOTPOINMS HEMETAJUIOB (Ha pUMepe KUCIopoja,
cepsl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAXKHEHIIUX HEMETAIJIOB (TajoreHOB, CEphl, a30Ta, (ocdopa, yriepoga U KpeMHHS) U UX
COEMHEHU (OKCHI0B, KUCIOPOJICOAEPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEMHECHUMN.

Meramner. Ilonoxenue wmeramoB B llepuoamueckor cucreme xumuueckux i3neMeHTtoB . M. Menneneesa.
OCo0OEHHOCTH CTPOEHUSI AIEKTPOHHBIX 000J0UYeK aToMOB MeTauioB. O6mme (usznueckue cBoiicTBa MeTauioB. CrulaBbl
METAIIOB. DJIEKTPOXUMHUUECKUN PSAJT HAMPSXKEHUI METaJIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIIUX METAJUIOB (HATPUM, Kaaui, KaJablIMi, MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJe30,
Me€J1b) U UX COCIUHECHUH.

O61ue crnocoObl noJydyeHust MeTaJyIoB. [I[pruMeHeHre MeTaioB B ObITY U TEXHUKE.
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DKCIepUMEHTaIbHBIE METO/Ibl U3YUYCHUS BEILIECTB U UX MPEBPAIICHUN: U3yUYCHHUE KOJUICKIIUU «MeTallIbl U CIUIaBbI»,
00pa30OB HEMETAJJIOB, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJlad, HAONIOJEHWEe W OMNHCAaHWE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aWMOJICHCTBUE THUJIPOKCHIA ATIOMHUHHUSA C PACTBOPAMH KHCJIOT U IIejovYeld, KauyeCTBEHHBIC
peaKIuy Ha KaTHOHBI METAJIOB).

PacuétHpie 3agaun.

Pacuétsl Maccel BemiecTBa Wik 00bEMa Ta30B MO W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce Wi 00BEMY OJIHOTO U3
YYaCTBYIOIIUX B PEAKIIUM BEIIECTB, pacu€Thl Macchl (00bEéMa, KOMMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIU OJHO U3
BEIIECTB UMEET IPUMECH.

X¥MHUA M )KU3Hb

Ponp xumMuu B 0OECIEUEHHHM 3KOJOTHYECKOM, SHEPreTUYECKOM M MUINEBOM O€30MacHOCTH, Pa3BUTHU MEIUIIUHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BENIECTB U XUMUUYECKUX PEAKIIUM.

[Ipencrapierus 06 00X HAYYHBIX MPUHITUIIAX TPOMBIIIICHHOTO MOJYYeHHUST BAXKHEHIITUX BEIIECTB.

YemoBek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEHUIIME CTPOUTEIbHBIE MaTE€pHasibl, KOHCTPYKIIMOHHBIE MATEPHUAIIBI,
KpPacKH, CTEKJIO, KepaMHUKa, MaTepHUaJIbl JJIsl DJICKTPOHUKU, HAHOMATEpUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC YA00PEHUS.

XuMusi W 3J0pOBbE YEJIOBEKA: IpaBWJia MCIOJIH30BAHUS JIGKAPCTBEHHBIX TMPEMapaToB, MpaBujiia 0€30MacHOro
WCIIOJIb30BaHUs MPENapaToB OLITOBON XMMHUHU B MOBCEAHEBHON KU3HHU.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€H MPH M3YUYEHUHU OOIEH U HeOpraHMYecKol xumMuu B 11 Kitacce ocymecTBIsieTcs
yepe3 HUCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK W TOHSATUN, SIBJISIONIUXCS CUCTEMHBIMH IS
OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TIOHITHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIacCU(UKAIIHS,
MIePUOANIHOCTD, HAOIFOACHNE, SKCIICPUMEHT, MOACITUPOBaHUE, U3MEPECHHE, SIBIICHHE.

®dusuka: Marepusi, SHEPTUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIl, PAAUOAKTUBHOCTh, MOJIEKYJIA,
AHEPIreTUYECKUIN YPOBEHb, BEIIECTBO, TEJO, O0BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3UUYECKUE BETUYUHBI U €IUHUIIBI
WX U3MEPEHUSI, CKOPOCTb.
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buonorus: kimerka, opraHu3M, SKOcHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHHU3ME.

['eorpadusi: MUHEpasbl, TOPHBIE TIOPO/IbL, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIUBO, PECYPCHI.

TexHosnorusa: XMMHUYECKass MPOMBIIUIEHHOCTh, METAJUIyprusi, IPOU3BOJACTBO CTPOMUTEIBHBIX  MaTEpHAaJIOB,
CEJIbCKOXO3SIICTBEHHOE TIPOU3BOJICTBO, MTUIIEBAS IPOMBILIIEHHOCTb, (papMalleBTHYECKask TPOMBIIUIEHHOCTh, TPOU3BOACTBO
KOCMETUYECKHX IMpernaparoB, NPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepUaNIOB, DJJIEKTPOHHAs IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTUH.

[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHUN HA BA30BOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHnaBnuBaeT TpeOOBaHUS K PE3yJNbTaTaM OCBOECHHUS OOYyYalOIIMMHUCA NPOrPaMM CPEIHETO OOILEero
oOpa3zoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M TMpeaMeTHbIM). HaydHo-mMeTonn4yeckod OCHOBOM nJisi pa3pabOTKH
IUTAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CpEAHEro oOIiero oOpa3oBaHMs SIBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
ITOJXO/I.

B cooTBeTcTBUM € CUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS IIPEIMETA
«XuMUS» HA YPOBHE CPEHEr0 001Eero 00pa30BaHUs BbIIEIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWE OOYyYaIOIMMUMUCS POCCHUUCKONW TPaXKTaHCKOM HMICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSATEIILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

[eJIeHANpPaBICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEW U MCTOPUUECKHX
Tpaauiuii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOJACTBOBATHCS B CBOEH JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPHUCYIIMMH LIETOCTHOM CHUCTEME XUMUYECKOTO 00pa30BaHuUs;
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HaJM4HE MPABOCO3HAHUS IKOJOTHICCKON KYJIBTYPBI U CIIOCOOHOCTHU CTaBUTH IIEIH M CTPOUTH JKU3HEHHBIC TIAHBI.

JIngyHOCTHBIE PE3yNbTAaThl OCBOCHHUSI MpeAMeTa «XHUMHS» JTOCTUTAIOTCS B €IMHCTBE YYE€OHONW M BOCHUTATEIbHOU
NEATEIBHOCTH B COOTBETCTBUU C TYMAaHHUCTHYECKHMH, COLMOKYJBTYPHBIMHU, AYXOBHO-HPAaBCTBEHHBIMHM ILIECHHOCTSIMH U
ujcealaMi POCCHUUCKOTO TPaKJAHCKOTO OOILIECTBA, MPUHSATHIMU B OOIIECTBE HOpPMaMHM U MpaBWJIaMU TOBEICHUS,
CIIOCOOCTBYIOIIMMHU MpolieccaM CaMOITO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS INYHOCTH 00YYaIOIINXCS.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpakaroT C(POPMHUPOBAHHOCTH OIbITAa MO3HABATEIBHOU U
MPAKTUYECKOMN JACSATEIBHOCTH 00YYArOIIUXCsl M0 Peaiu3allii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA.

OCO3HaHUS O0YYAIOIIMMHUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00S3aHHOCTEN, YBAXKCHUS K 3aKOHY U MTPABOTIOPSIKY;

MPEJICTABICHHS O COLMAIIBHBIX HOPMaxX U MPaBHJIAX MEXKINYHOCTHBIX OTHOIICHHI B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NESITEIBHOCTH MPH CO3JaHUM YUYEOHBIX MPOEKTOB, PELICHUM YYEOHBIX U
[M03HABATEIIbHBIX 3aa4, BBIIIOJHECHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI APYTUX MPHU aHATU3€ Pa3IUYHBIX
BUJIOB YUEOHOU JESATEILHOCTH;

2) NIaTPHOTUYECKOT0 BOCIIUTAHMSA!

LIEHHOCTHOT'O OTHOIIEHHUS K ICTOPUYECKOMY U HAYYHOMY HACJIEINIO0 OTE€UECTBEHHON XUMHUM;

yBaKEHUSI K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTHUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHHS TOTO, YTO
JTOCTIKEHUS HAYKU €CTh PE3YJIbTAT NITUTEIHHBIX HAOIIOACHUHN, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTIOMCKOB, MIOCTOSTHHOTO
TpyJa YYEHBIX U IPAKTUKOB;

UHTEpeca W I[I03HABaTEJIbHBIX MOTHMBOB B TOJIYYEHHU U TMOCIEAYIONIEM aHajn3e HWH(OpMaIMu O MepeIoBhIX
JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0O ITOBEICHUS;

CIIOCOOHOCTH OLIEHHWBATh CUTYallMW, CBSA3aHHBIE C XMMHYECKUMU SIBICHUSMH, U TPUHUMATh OCO3HAHHbBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;
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TOTOBHOCTH OLIEHUBATH CBOE MOBEJECHUE U NOCTYIIKH CBOMX TOBAPHILEH C MO3ULIMIA HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHHWE MOCIEACTBUI ITHX MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl [EHHOCTEN 3/I0pOBOrO U 0€30IMacHOro 00pasa >KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJI0/IeHNs MpaBwil 0€30MaCHOro OOpallleHHs] C BEIIeCTBAMH B OBITY, MOBCEJHEBHOM JXKW3HU W B TPYAOBOU
NEeATENBHOCTH;

NOHMMaHUsl I€HHOCTH TMpaBWI HHIAUBUAYAIbHOIO M KOJUIEKTMBHOIO O€30MAaCHOTO TOBEACHUS B CHUTYalUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JOIEH;

OCO3HaHMS NOCJIEACTBUN U HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS AJIKOTOJIsl, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HUCCJIEIOBATEIIbCKONW JESTENIbHOCTH, OOILECTBEHHO IOJIE3HOH,
TBOPYECKOU M IPYTrUX BUAAX AEATEIBHOCTH;

YCTAaHOBKHM Ha aKTMBHOE y4YacTHE B PEUICHUHM MPaKTUYECKHX 3a/Jad COLMAJIbHON HANpaBJIEHHOCTH (B paMKaxX CBOETrO
KJ1acca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY H3YUYECHHIO MPOPECCUi pazIuYHOro poja, B TOM YHUCIE HA OCHOBE IMPUMEHEHUs
IIPEMETHBIX 3HAHUI IO XUMUU;

YBaXXEHUS K TPYyLY, JIIOJSIM TpyAa U pe3yibTaTaM TPYAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUAYAILHON TpaeKTOpuu 00pa3oBanHus, Oyayuiel npodeccuu u peaanuszauuu
COOCTBEHHBIX U3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPEOHOCTEN
00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

HKOJIOTMYECKHU 1EIeCO00Pa3HOro OTHOUICHHSI K MPUPOIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJie;

NOHUMAaHUS TJI00ATBHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIeM, BIMSHUS YKOHOMHYECKHX MPOLIECCOB HA COCTOSIHUE
IIPUPOJTHON Y COLUAIIBHOM CPEbI;
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OCO3HaHUs HEOOXOJMMOCTH HCIIOIb30BAHUS JIOCTHOKEHUN XHMHHM JJii PEHICHHs BOIPOCOB PAaIlMOHAIBHOIO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATUA ACHCTBUM, NPUHOCIIIMX BpEH OKPYXKAlOled NPUPOJHON Cpele, YMEHHs IPOTHO3UPOBATH
HEeOJIaronpUsTHBIE IKOJIOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U IPEIOTBPAIATh UX;

HaJIM4YUsl Pa3BUTOIO JKOJIOTMYECKOIO MBIIIJIEHUS, dKOJIOTMYECKONW KYJBTYPBI, OIbITA AEATEIBHOCTH JKOJIOTHYECKON
HAIlpaBJICHHOCTH, YMEHUs PYKOBOACTBOBATHCA MMH B II03HABATEIIBHOW, KOMMYHMKATHBHOM M COI[MAJIBHOM IIPAKTHKE,
CIIOCOOHOCTH U YMEHHMSI aKTUBHO IIPOTUBOCTOSATH UAEOJIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM
IIPAKTUKH;

MMOHUMaHUs CHeUU(PUKH XUMHHM KaK HayKH, OCO3HaHUsi €€ posid B (OPMUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBIIUICHHS], CO3JAHUU LEJIOCTHOTO MpPEICTaBICHUs 00 OKpYXKAloUIeM MHpE Kak O €IUHCTBE NMPUPOAbl U UEJIOBEKa, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHnHU NpoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKJIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHUHU Ui COBPEMEHHOM LMBWIM3ALUMU: B €€ T'yMaHUCTUYECKON
HaIPaBJIECHHOCTH M BAXXKHOM pOJIM B CO3[JaHMM HOBOM 0a3bl MaTepUadbHOM KyJIbTYphI, PEIICHUU TI00aNbHBIX MpoOsieM
YCTOMYMBOIO Pa3BUTHSl YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHMUECKOM, MUINEBOM W DKOJOTHYECKOM OE€30MacHOCTH, B
pPa3BUTUN MEIUIMHBI, 00ECIEYEHUH YCJIOBHMM YCHEIIHOTO TPyJa M SKOJOTMYECKH KOM(POPTHON KM3HU KaXKJIOTo 4JjieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: NMOHMMAHMS CYIIHOCTH METOJOB IO3HAHHUS, HUCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTU HKCIOJNb30BaTh MOJy4aeMble 3HAHUS Ui aHAM3a U OOBSCHEHHUS SIBICHHUM OKpY)KaroUIero Mupa u
MPOUCXOSAIINX B HEM U3MEHEHUH, yMEHUS JeslaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE HAayYHbIX (DAaKTOB U UMEIOLINXCS
JAHHBIX C LEJBIO MTOJYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUECKUE 3HAHUS JJI1 PELIeHHS MPOoOJIeM B PEabHBIX MKU3HEHHBIX
CUTYyalUsX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;
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TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOPa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX
3HAHWH M0 XMUMHUHU B COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;
MHTEpeca K 0COOEHHOCTSM TPY/ia B pa3InyHBIX chepax npodhecCuoHaIbHON AESTEIHHOCTH.
METANPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS y4€OHOro npeaMera «XuMUsh» Ha YPOBHE CPEIHEro OoO0IIero oopazoBaHus
BKJIIOYAIOT:

3HaUYUMbIE JUIsI  (POPMUPOBAHUST MHPOBO33PEHHUSA OOYYAIOIMIUXCA  MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOllleHayYHbIE TMOHSTHUS, OTPAXKAIOIIME IIEJOCTHOCTh HAy4YHOM KApTUHBI MHUpa U CHeUUPUKYy METOJ0B TMO3HAHUS,
HCIIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTUsl, SIBJICHUE, MPOIECC, CHUCTEMa, Hay4dHBIN (akT,
MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIEA0BAHUE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCAJIbHbIC Y4YeOHBbIC NEUCTBUS (ITO3HABATENIbHBbIC, KOMMYHUKATUBHBIE, PETYJSITUBHBIE), OOECIECUYMBAIOIINE
dhopmupoBaHrue (GyHKIIMOHAIIBHOM IPaMOTHOCTH M COITUATIBLHON KOMITETEHIIUM 00YYarOITUXCS;

CIIOCOOHOCTh OOYYarOUIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXIAUCIUIIMHAPHBIE, MHUPOBO33PECHUECKHE 3HAHUSA U
YHUBEpCalbHbIe yUeOHbIE IEMCTBUS B TO3HABATEILHON U COLIMAIILHOMN MPAKTHKE.

MeranpeaMeTHble  pe3yJabTaThl  OTPAXKAIOT  OBJIAJICHWE  YHUBEPCATbHBIMU  yY4Y€OHBIMHU  IO3HABATEIbHBIMH,
KOMMYHHMKATUBHBIMU U PETYJISITUBHBIMU JICCTBUSIMU.

OBJageHne YHUBEPCAJIbLHBIMYU Y4€OHbIMH MMO3HABATEIbHBIMU J€ICTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENH JIEeITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUHM HUX JOCTHXKEHUS, COOTHOCHTH pPE3YyJbTaThl
NEATEIIbHOCTHU C MOCTABJICHHBIMU 1EISIMU;

UCIIOJIb30BaTh MPYU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIUICHUS! — BBIICIATH XapaKTepHbIE MPU3HAKKU TTOHSATHN
U YCTaHABJIMBaTh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS JJI OOBSCHEHMS] OTIEIbHBIX (PAKTOB U
SIBJICHUU
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BBIOMPATHh OCHOBAHUS U KPUTEPHUH IS KIIaCCU(PUKAIINK BEIIECTB U XUMUYCCKUX PEAKITUH;

yCTaHABIMBATh MPUIMHHO-CIICACTBEHHBIC CBSI3M MEKIY U3y4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTHYECKHE PACCyXIeHHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, TI0 AHAJIOTHH), BBISIBISITH 3aKOHOMEPHOCTH H
POTUBOPEYHSI B pACCMATPHUBAEMBIX SIBICHUX, (DOPMYJIUPOBATH BHIBOABI M 3aKITIOUCHHS,

MIPUMEHSATH B TIPOIIECCe MO3HAHMS, UCTIOIb3YyEeMbIe B XUMHUHA CHMBOJIMYECKHE (3HAKOBBIC) MOJIEINH, MTPEoOpa30BLIBATh
MOJICITbHBIE TIPEJICTABIICHUS — XWMHWYECKHH 3HaK (CMMBOJI) DJIIEMEHTa, XUMHUYecKas (hopmysa, YpaBHEHHE XHUMHYECKOU
peaKklMy — MpU PEUICHUWH YYEOHBIX IMO3HABATEIbHBIX M MPAKTUYECKHX 3aJa4y, MPUMEHSITh Ha3BaHHBIC MOJICTbHBIC
MIPE/ICTABJICHUS JIJIsl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 6a3oBbIe McCIeA0BaTEILCKHIE NeiiCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XMMHUYCCKUX PEAKITUH;

(dbopMyIHpOBaTh MEJN W 3314l UCCIICIOBAHMS, HCIIOIb30BaTh MIOCTABIICHHBIC M CAMOCTOSATEIHLHO CHOPMYITHPOBAHHBIE
BOIIPOCHl B KAa4yeCTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI ISl (DOPMHUPOBAHMSI THUIIOTE3bl IO IMPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIIQJICTh  HABBIKAMH  CaMOCTOSATEIHLHOTO  IUIAHUPOBAHUS W TMPOBEACHUS  YUCHUUYCCKUX  OKCIEPHUMEHTOB,
COBEPIIICHCTBOBATh yMEHHUS HAONIOMAaTh 3a XOJOM TPOIECcca, CaMOCTOSTEIBHO IPOTHO3WPOBATh €r0  pe3yibTar,
dbopmyaupoBaTh OOOOIICHUS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3YyJIbTaTOB HCCICAOBAHUSA, COCTABIIATH
000CHOBaHHBIN OTYET O IPOJIETaHHOM paboTe;

MpuoOpeTaTh OMBIT YUYCHUUYECKOW HCCIEIOBATEIIbCKOM M TIPOEKTHOW JEATEeIbHOCTH, MPOSBISATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITCIIBHOMY ITOMCKY METOJOB PEIICHHS MPaKTUYSCKUX 3aaad, MPUMEHCHUIO Pa3IMYHBIX METOJIOB
MTO3HAHMUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHMKAX uWHOOpMAIMK (HAYyYHO-TIOMYJISIpHAS JIUTEpaTypa XHUMHUYECKOTO
coliepKaHus, CIPaBOYHbBIE TMOcOOWsA, pecypchl MHTepHeTa), aHAIM3UPOBATh MHGOPMAIMIO PA3TUYHBIX BUIOB U (PopM
NPECTABICHUS, KpUTHUECKH OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTE;
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(dbopMyIHpOBaTh 3aNPOCHI M PUMEHSATH PA3IMYHBIC METOBI MIPU TIOUCKE M 0TOOpe MHGOPMAITH, HEOOXOTUMOM ISt
BBITIOJTHEHUSI Y4€OHBIX 3a71a4 OMPEICIEHHOTO THIIA;

OpuoOpeTaTh OMNBIT MCIONb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M PA3NIUYHBIX ITOMCKOBBIX
CHUCTEM,;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (OpMy TMpeacTaBieHUs HWHGOpMauuu (CXembl, TpadUKH, JHarpaMMBbI,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

UCIOJb30BaTh HAay4YHBIH $3bIK B KauyeCTBE CpEICTBAa MpH padboTe C XHUMHUYECKOM HH(pOpMalMen: NPUMEHSThH
MeXNpeaMeTHbIE (PU3nUecKre U MaTEMaTUUECKNUE) 3HAKU U CUMBOJIBL, (hOpMYyIIbl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.

OgBiageHue yHMBEPCAJIbHBIMA KOMMYHHUKATHBHBIMHU A€ CTBUSIMM:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TEeMbl B XOJ€ IUANOra W/WIA JUCKYCCHH, BBICKa3bIBaTh HJIEH,
(bopMyIIMpOBaTh CBOM MPEIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYNIaTh C TpPE3CHTaluell pe3yJbTaTOB I103HABATEIbHOW JESATEIBHOCTH, TIOJYYEHHBIX CaMOCTOSATEIbHO WM
COBMECTHO CO CBEPCTHHKAMHU TPHU BBINOJHEHUH XUMHUYECKOTO IKCIEPHUMEHTA, MPAKTUYECKOW PadOTHI MO HCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEIECTB, peaju3aluu y4eOHOTO MpoeKTa U POPMYIUPOBATH BHIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX
MCCJIEI0BAHUM MMyTEM COTJIacOBaHUS MO3ULUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSIMHU.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBUSAMH:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO MMO3HABATENBHYIO IE€ATEILHOCTD, ONpEaeIsis e€ e U 3a/1a4H,
KOHTPOJIMPOBATh M MO MEPEe HEOOXOIMMOCTH KOPPEKTHPOBATh MpEIaracMblii alrOpUTM JCHCTBUA NMPHU BHIMOJIHEHUH
y4eOHBIX M HCCIEAO0BATENbCKUX 3aJay, BbIOMpaTh Hanbosnee 3(P(EKTUBHBINA CMOCO0 MX pEeHIeHUs ¢ YYETOM MOJyYEHHS
HOBBIX 3HAHUM O BEIIECTBAX U XUMUUECKUX PEAKIHUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHalIn3a U CAMOOIICHKHU.
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HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHbIE PE3yIbTATHI OCBOCHUS Kypca «Opranndeckast XuMHUsh» OTPaKaroT:

c(OPMUPOBAHHOCTh NPEACTABICHUNH O XMMHUYECKOH COCTaBISIOLIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHUPA, POJU
XUMHHU B TO3HAHUU SIBJICHUN MNPUPOAbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHON
I'PaMOTHOCTH, HEOOXOJAUMOMW /Uil PEIICHUsI MPAKTUYECKUX 3a/1a4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEAE;

BJIa/ICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpPas BKJIIOUAET: OCHOBOIIOJIATAIOUINE MOHATHS (XUMUUECKUNA AJIEMEHT,
aToM, JIEKTpPOHHAst 000JI0UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XMMHUYECKas CBsI3b, CTPYKTYpHas
dopmyna (pa3BEpHyTass U COKpall€HHas), MOJIb, MOJISIpHAs Macca, MOJSIPHbIM OO0BEM, YIJIEPOJHBIM CKEJeT,
(yHKUMOHANIbHAS TPYIIa, pajuKai, U30MepHs, U30MEPbl, TOMOJIOTHYECKUH pAJl, TOMOJIOTH, YTJI€BOJOPOJIbI, KUCIOPOJ U
a30Tco/epKallle COeIUHEHHs,, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COECUHEHUS); TEOPUHU U
3aKOHbI (Teopusi CTpOEHHs opraHudyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH A3BIK XWUMHHM; MHUPOBO33PEHUYECKHE 3HAHMs, JICKAIIUE B OCHOBE ITOHUMAHMS
MPUYMHHOCTA U CUCTEMHOCTH XMMHMUYECKHX SBJICHHM, (PAKTOIOrMUECKHE CBEAEHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHUH U
0€30MacHOM MCIOJIb30BAHUH BAXKHEUILIMX OPraHUYECKUX BEIIECTB B ObITY M MPAKTUUECKOU JI€ATEIbHOCTH YEI0BEKA;

c(OPMUPOBAHHOCTh YMEHHMM BBISBIISATh XApPAKTEPHbIE TMPU3HAKKW TOHSTHM, YCTaHABIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IPU OIUCAHUM COCTaBa, CTPOCHUS U ITPEBPAILEHUN OPraHUYECKUX COCINHEHNM;

c(OPMUPOBAHHOCTh YMEHUU HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTABJIGHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOW) (QOpMyJl OpPraHUYECKHUX BEIIECTB W YPABHEHMH XUMHUYECKUX PEaKLHd,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OPraHWYECKHUX BEILIECTB Ul WIUIIOCTPALUU UX XUMHYECKOIO M MPOCTPAHCTBEHHOIO
CTPOCHHS;
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c(hOpPMHUPOBAHHOCTh YMEHUH yCTAHABIMBATH MPUHAIICKHOCTh H3YUCHHBIX OPTAHMYECKUX BEIIECTB MO WX COCTaBY U
CTPOCHHIO K OIpeAeaEHHOMY KJacCy/Tpymnmne coeluHeHUil (YTrJIeBOAOPObI, KUCIOPOA M a30TCOACpIKAIIUe COCAMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMs), JaBaTh MM Ha3BaHus 10 cucrtemarudeckord HomeHkiatrype (IUPAC), a rtaxxke
NPUBOJIUTH TPUBUAIBHBIC HA3BAaHUS OTJIEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMMIIEH, alleTHJICH, YTHIICHIJIHKOIIb,
rmnepuH, (eHon, GopMalbIerua, amneTadbIerua, MypaBbUHAs KHCIOTa, YKCYyCHAas KHCIIOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPENEATh BUABl XUMHUYECKOW CBS3M B OPTraHUYECKUX COCAMHEHUSX (OJMHAPHBIC U
KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHUS opraHndeckux BemectB A. M. bytneposa ais
O0OBSCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MAacChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3MUECKHE W XUMHUYCCKHAE CBOWCTBA THUITHMYHBIX
MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPTraHWYECKUX BEHIECTB (METaH, 3TaH, dTUJICH, MPONWJICH, alleTuiieH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJ, TaHOJ, TUIICHTJIMKOIb, TIUIEPUH, (DEHOJ, alleTalIbJIEeTH I, MypaBbUHAS U YKCYCHas
KHCIIOTHI, TJIF0OKO3a, KpaxMall, eJUTI0NI03a, AMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXy HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO CHIPhs (HEPTh, MPUPOIHBIN ra3, yrob),
CIOCOOBI X TIEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHUE MPOIYKTOB MEepepadOTKU;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJUTH BBHIYUCIICHHS MO XUMUYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIWYECTBA
MCXOJTHOTO BEIIECTBA MJIU MPOJIYKTA PEAKIIMU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIICCTB
WJIU TIPOAYKTOB PEaKIIHH ),

c(hOpMHUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOAAaX HayYHOTO MO3HAHUS, MCTIOJIb3yEeMbIX B
XUMUHU TIPU HM3YyYCHUU BEIIECTB U XUMHYECKUX SIBJIICHWW (HAOJIOJCHUE, W3MEPEHHE, DKCIEPUMEHT, MOJCIUPOBAHUE),
MCIIOJIH30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUSI IJIs1 IPUHSATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMU U UX MPUMEHEHUEM;
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chOpPMUPOBAHHOCTh YMEHUH COONIONATh TpaBHJa TOJB30BAaHUS XMMHYECKOH TOCynod © 1abopaTopHBIM
o0opy/noBaHUEM, a TaKXe MpaBuia OOpalleHHs C BEHIECTBAMH B COOTBETCTBUH C HWHCTPYKUHUSMHU IO BBIMOIHEHUIO
71a00pPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHN IJIAHUPOBATh M BBIMOJHATH XUMUYECKHM IKCIEPUMEHT (TPEBpAILEHUsS OPTaHMYECKHUX
BEIIECTB MPHU HarpeBaHUU, NMOJyUYEeHUE STUICHA U U3YUYE€HUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTaHUYECKHUX BEIECTB,
AeHaTypanus OeIKOB MPY HArpEBaHWH, IIBETHBIC PEAKIIMH OEJTKOB) B COOTBETCTBUH C MpaBUJIAMH TEXHUKH OE30MACHOCTH
pu 0OpalIeHUH C BELLECTBAMU U JIa0OpAaTOPHBIM 000PYAOBAHUEM, IIPEICTABIIAThH PE3YIbTATHl XUMUYECKOTO SKCIIEPUMEHTA
B (popme 3amucu ypaBHEHUN COOTBETCTBYIOIMIUX PEeAKIUN U GOPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpPMAIIMIO, TMOJYy4aeMyl0 M3 Pa3HbIX
MCTOYHHUKOB (CpeCTBa MaccoBOil MHpopmanu, IHTEpHET U APYyTUX);

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MpPaBHUJia SKOJOTHUYECKH IEIeCO00Pa3HOr0 MOBENEHUSI B OBITY U TPYIOBOM
JESITeIbBHOCTU B LEISIX COXPAaHEHUS CBOEr0 3/I0pOBbS M OKpY)KAIOIIEW NPUPOAHOW Cpeibl, OCO3HaBaTh OINACHOCTb
BO3JICUCTBHS HA KUBBIE OPTaHU3MbI ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMas cMbIca nokazatens [1K, noscHsaTh
Ha TpUMepax CocoObl YMEHBIIICHUS U MTPEIOTBPAILEHHUS MX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M UEJIOBEKa,

s O0y4aroluMXcs C OTPaHMYEHHBIMA BO3MOXKHOCTSMH 370POBBS: YMEHHE NPUMEHATH 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHU;

JUTSL CTIETIBIX M CTA0OBUISIIIUX OOYUYaIOIIMXCS: YMEHUE UCTIOIh30BaTh PElIbe(pHO-TOUCHHYIO cUCTeMy o0o3HadeHui JI.
bpaiins s 3anucu xumudeckux Gopmyi.

11 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHuueckasi XUMHs OTPaKaroT:
c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa, POJIH
XUMHHM B TIO3HAHUU SIBJICHUN MNPHUPOAbI, B (POPMUPOBAHUM MBINUICHUS U KYJIbTYPbl JUYHOCTH, €€ (HYHKIHMOHAIBLHOU
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IPaMOTHOCTH, HEOOXOJUMOMN NIJIsl PEIICHUs MPAKTUYECKUX 33a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIQ/ICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOUAET: OCHOBOIIOJIATAIOUINE MOHATHUS (XMMHUECKUN AJIEMEHT,
aToM, H30TOM, S-, P-, d- SJEKTPOHHBIE OpPOUTATM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJSIPHBIH O0BEM, BaJICHTHOCTH,
ANEKTPOOTPHULIATENIBHOCTD, CTENEHb OKUCIEHUS, XUMUUYECKasl CBA3b (KOBAJIEHTHAs, HOHHAS, METAJNINYECKAsl, BOJOPOIHAS),
KpUCTAJUIMYECKasi peléTKa, THIbl XUMHUYECKUX PEAKUUN, pacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIMTHI, SJIEKTPOIUTAYECKAS
JAUCCOLMAIMS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XMMUUYECKOHN peakliui, XMMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI
(Teopus PAEKTPOIUTUYECKON Tucconnanuu, nepuoanyeckuit 3akon Jl. . MenneneeBa, 3aKk0H COXpaHEHHs] MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS YHEPTHH IPU XUMUUECKUX PEAKIINAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUH,
MHPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE NOHMMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKHUX SIBICHHIA,
(aKTONOrMYeCcKne CBEACHUS O CBOICTBaxX, COCTaBe, MOJYyYEHUH M O€30MaCHOM HCHOJIb30BAHMM  Ba)KHEHIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON AESITETbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTEpHble NPHU3HAKU TOHSATHH, YCTaHABIMBaTh HX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MTPU ONMMCAHUHA HEOPTaHUYECKHUX BEIECTB U UX MPEBpPALICHUM;

c(OPMUPOBAHHOCTh YMEHHMI HCIONb30BATh XMMHYECKYI0 CHMBOJIUKY JJIsI COCTaBiI€HUS (OPMyJ BEIIECTB U
YpaBHEHHI XUMHYECKHX peakiuii, cucreMarndeckyro HoMmeHknatypy (IUPAC) u TpuBHanbHBIE Ha3BaHHS OTACIBHBIX
HEOpPraHUYECKUX BEIIECTB (yrapHbIi ras, yriaekuciablii ra3, aMMuUak, raiéHas u3BeCcTb, HeTaléHasi U3BECThb, MUThEBAs COAA,
MAPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTH YMEHUHN ONPENENATh BAJICHTHOCTh U CTETIEHb OKUCJICHHUSI XMMUYECKUX 3JIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAsA, METAJIMYECKasi, BOJOPOAHAs) B COCAUHEHUSX, THUII
KPUCTaJUIMYECKON PEMIETKM KOHKPETHOTO BELIECTBA (ATOMHAs!, MOJIEKYJISIpHAs, HOHHAsA, METAJUIMYECKasi), XapaKkTep Cpe/bl B
BOJHBIX PACTBOPAX HEOPIaHUYECKUX COECIUHEHUN;

cOpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAMJICKHOCTh HEOPTaHWYECKUX BEIIECTB IO HX COCTaBy K
OIpeneNEHHOMY KJIacCy/TpyIIe COEAUHEHHUH (ITPOCThIE BEIIECTBA — METAJJIbl U HEMETAJLIbl, OKCHU/Ibl, OCHOBAHUSI, KUCIIOTBHI,
aMmdoTepHbIe THAPOKCHUIBI, COJIH);
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c(hOpMHUPOBAHHOCTh YMEHUHN PacKphIBaTh CMBICI Iepruoandeckoro 3akona J/[. . MenaeneeBa u JeMOHCTPUPOBATH €TI0
CHUCTEMATU3HUPYIOITYI0, O0BICHUTEIHHYIO M IPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMUYECKUX AJIEMEHTOB 1—4 mepuoaoB
[Tepronnyeckoit cucTeMbl XuUMHUeckuX 3jeMmeHToB J[. M. MenpaeneeBa, HCIONB3ysl MOHATHS «S-, P-, O-3JCKTPOHHBIC
opOuTaNm», «IHEPTETHUCCKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB U HX
COEIMHEHUH M0 neproaam u rpynnam llepuoanueckon cuctemsl Xumudeckux sneMeHToB . . Menaeneena;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTeprU30BaTh (OMUCHIBAThH) OOIHME XUMUYECKHE CBONCTBA HEOPTAHMYECKUX BEIECTB
Pa3IMYHBbIX KJIACCOB, IOATBEPXKIATh CYIIECTBOBAHUE I'€HETHUYECKOW CBSI3M MEXKJIYy HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCUPUIIMPOBATH XUMUUECKUE PEAKIIUH 110 PA3TUYHBIM MpHU3HAKaM (YUCITY U COCTaBy
pearupymrommx BEHIECTB, TEIJIOBOMY 3(PGEKTy peakiuu, U3MEHEHUIO CTENEHEH OKHCICHUS DJEMEHTOB, OOpaTUMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABJISATh YPABHEHUS PEAKIIUd PA3IMYHBIX TUIIOB, MTOJIHBIE U COKPAIIEHHBIC YPaBHEHUS
peakiuii FOHHOTO 0OMEHa, YUUThIBasK YCIOBUS, IPU KOTOPHIX ATU PEAKIIMHU UAYT JO KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOJUTHL PEAKIUM, TOATBEPKAAIONIME KAYECTBEHHBIM COCTAaB  Pa3IMYHBIX
HEOPraHMYECKHUX BEILIECTB, PACMO3HABATH OMBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHM PaCKpPBhIBATh CYIIHOCTh OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

c(hOpMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peakIuu OT Pa3IudHbIX (DAKTOPOB;
XapakTep CMEILICHUS] XUMUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpuniun Jle [Hlarense);

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XWMHUYECKHE IMPOIIECCHI, JIeKAllue B OCHOBE IMPOMBIITUICHHOTO
MOJIYYCHHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a Takke cPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;
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c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HWCIIOJIB30BAHWEM IIOHSATHS «MaccoBas JIOJISI BEIIECTBA B
pacTBOpe», 0OBEMHBIX OTHOIICHUN Ta30B MPH XUMUYCCKUX PEAKIIUIX, MACChl BEIIECTBA WU 00bEMA Ta30B 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe UM 00BEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIMH BEIIECTB, TEIUIOBOTO d(pdeKTa peakun Ha
OCHOBE 3aKOHOB COXpPaHEHUS MacChl BEIIECTB, IPEBPAIICHHSI U COXPAHCHUS SHEPTHUH;

c(hOPMHUPOBAHHOCT, yMEHHUH COOIOMATh TpaBUjia TOJI30BAHUS XUMHUYECKONM TIOCYIOM © JIabOpaTOPHBIM
o0opyIoBaHMEM, a TaKXKe MpaBWiia OOpaIeHUs C BEMIECTBAMH B COOTBETCTBHU C HHCTPYKIHMSIMH IO BBHITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHN IUJIAHUPOBATH M BBIMOJHATH XUMUYECKUUA SKCIEPUMEHT (Pa3lioKEHHE TIEepOKCUIA
BOJIOPO/Ia B TPHUCYTCTBHM KaTaju3aTopa, OIpEAeNIeHHE Cpelbl pPacTBOPOB BEHIECTB C IMOMOIIBI YHUBEPCAIHHOTO
WHIUKATOPA, BIUSHUE PA3IMIHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKIINH, PEAKIIMA HOHHOTO 0OMEHAa, KaueCTBEHHBIC
peaknuu Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE dKCIIEPUMEHTAIBHBIX 3374 110 TeMaM
«Mertamns» u «Hemetamnbs»y) B COOTBETCTBHM C IMpaBUIIaMU TEXHHKH O€30MaCHOCTH MPHU OOpAIlleHUH C BEIIECTBAMH U
7a00paTOPHBIM 00OpPYIOBAHHEM, TMPEACTABISTH PE3YyIbTaThl XMMHUYECKOTO JKCIEpPUMEHTa B (popme 3amucu ypaBHEHHM
COOTBETCTBYIOIINX PEaKIUi U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIBTATOB;

c(hOPMHPOBAHHOCTh YMECHHUH KPUTHYECCKH aHAIM3WPOBATh XHMHUYECKYIO HH(POPMAIHIO, TOJy4aeMyl W3 pPa3HBIX
HMCTOYHHUKOB (CPECTBA MACCOBOM KOMMYHHUKAUK, IHTEpHET U IPyTHX);

c(hOpMHUPOBAHHOCTh YMEHMM COOJIIOIaTh TpaBUia SKOJOTUYECKU IEJIeCO00pa3HOro MOBEAEHUSI B OBITY U TPYAOBOM
JESATETPHOCTH B TIIENIIX COXPAHEHHS CBOETO 3/I0POBbSl M OKPYKAIOUIEH NPUPOTHON Cpejbl, OCO3HAaBaTh OMACHOCTH
BO3JICHCTBHS Ha JKMBBIC OPTaHU3MBI OINPEACIEHHBIX BEIICCTB, MOHUMas cMbIch Tokasarens [1JIK, moscHATh Ha mpumMepax
CIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBHSI HA OPTaHU3M YCIIOBEKa,;

JUIsT 00YyYaromuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMH 3JIOPOBBSI: YMEHHUE NPHUMEHSTh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHU;

JUTSL CTIETIBIX M CTTA0OBUISIIIIUX OO0YUYaAOIIUXCS: YMEHHE UCTIONh30BaTh Pelbe(PHO-TOUCUHYIO0 cCUCcTeMy 00o3HadeHuit JI.
Bpaiins mist 3anucu XUMUYEeCKUX (POPMYIL.
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