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MNOSICHUTEJIBHAS 3AIIMCKA

[IporpamMa 1o XMMHUU Ha ypOBHE CpeAHEro obmero obpa3zoBaHus pa3paboraHa Ha
ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepann», TpeOOBaHUI K pe3yiabTaTaM oOcBoeHHUS (denepaqbHONM 00pa30BaTeNIbHOM
nporpammbl  cpenHero obmiero ooOpazoanusi  (POII COQO), mnpeAcTaBICHHBIX B
denepaibHOM rocy1apcTBEHHOM oOpazoBarenbHoM ctangapte COO, ¢ yuérom Konueniumn
IpenojaBaHus yd4eOHOro mpeamera «Xumus» B 00pa30BaTENbHBIX —OpraHM3alMAX
Poccuiickoit @enepaunu, pealM3yrOIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOrpamMMbl, M
OCHOBHBIX NOJOKEHUN «CTparernu pa3BuTHsa BocnuTaHus B Poccuiickon @enepanuu Ha
nepuoa 10 2025 rona» (Pacniopspkenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY HOJXOIOB K pa3pabOTKe MpOrpaMMbl 110 XUMHUH, K ONpPEIEICHHIO oOmien
CTpaTeruu OOYYEHHs, BOCIHMTAHUS W Pa3BUTHs, OOYUYaAIOUIMXCS CpPEJICTBAMH Y4eOHOro
npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABWJIM KOHIIETITYaJIbHbBIC
nonoxkenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIENIeH, CONEp>KaHUsl, Pe3ylIbTaToB
00y4eHHUs U TpeOOBaHUH K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

Xumuaeckoe o0pa3oBaHHE, IOTy4yaeMOe BBITYCKHHKaMU 00I1e00pa3oBaTeIbHOM
OpraHu3aly, SBISETCA HEOThEMJIEMON YacThl0 HX 00pa3oBaHHOCTH. OHO CIIYXKHUT
3aBEPIIAIOIINM STAIlOM PEAM3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHCTEME XHMHYECKOro o0pa3oBaHHsA. DTH IIEHHOCTH
KacaroTcs [MO3HAHUS 3aKOHOB MPUPO/Ibl, HOPMUPOBAHUSI MUPOBO33PEHHUS U O0IIEH KYIbTYphI
YeJIOBEKa, a TaKXKE HJKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO H
IpUpoAHOM cpene. Peanusyercst xumuueckoe oOpa3oBaHME OOYyYaroIMXCSl Ha YpPOBHE
cpeaHero obmero oOpa3oBaHusl CpeCTBAaMU y4eOHOro mpeaMeTa « XUMHUs», COJepKaHue U
MIOCTPOEHHE KOTOPOT'O ONPEAETICHBI B MPOrpaMMe MO XUMHU C Y4ETOM ClEeHU(UKU HAyKU
XMMUH, €€ 3HaYCHHUs B TIO3HAHUH MPUPOJIBI M B MaTepUAIbHON JKU3HU OOIIECTBA, a TAKXKe C
y4€TOM OOIIMX 1esiell ¥ IPUHIUIIOB, XapaKTePU3YIOIIHUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpennero obmiero odpaszoBanus B Poccuiickoit denepannn.

XUMHUSL KaK DJJIEMEHT CHCTeMbl €CTECTBEHHBIX HAayK MWIpaeT oco0yl poiib B
COBPEMEHHOW ULMBMIIM3ALMM, B CO3/laHUM HOBOM 0a3pl MaTepHalbHOW KyJIbTypbl. OHa
BHOCUT CBOH BKJIaJ B ()OPMHPOBAHHUE PAL[MOHAILHOIO HAYYHOT'O MBILIUICHUS, B CO3/1aHUE
L[EJIOCTHOT'O MIPEJICTABICHUs 00 OKpY)KAIOIleM MUpPE KaK O €IMHCTBE MPUPOJbI U UEIOBEKa,
KoTopoe (opMHpyeTCs B XHMUM Ha OCHOBE IIOHMMaHMs BEIECTBEHHOTO COCTaBa
OKPYXKAIOIEero MUpa, OCO3HAHUS B3aUMOCBS3H MEX/1y CTPOEHUEM BEIECTB, UX CBONCTBAMHU
Y BO3MOXKHBIMU OOJIACTSIMH ITPUMEHECHHS.

TecHo B3auMoOJeHMcTBYs € JpYrMMH €CTECTBEHHbIMH HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOI 4acThI0 MUPOBOM KYJIBTYPhl, HEOOXOAUMBIM YCIOBHUEM YCIIEIIHOTO TPyJAa U
KHU3HM KaXJI0ro wieHa oOmiectBa. CoBpeMEHHas XMMHs KaK HayKa CO3MJaTesbHas, Kak
HayKa BBICOKHMX TEXHOJIOTMH HalpaBlieHa Ha pelIeHHe INI00aIbHBIX MPOOJIEM yCTOMUHMBOIO
pa3sBUTUS 4YEJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HKOJIOTMYECKOU
0€30I1aCHOCTH U OXPAHBI 37]0POBbSL.

B coorBercTBHU ¢ OOIIMMH LENAMH U HNPUHIMIIAMH CPEAHEro odIero oopa3oBaHUs
comepkanue mnpeamera «Xumus» (10-11 kmaccel, ©a30BbIi  ypOBEHb H3Y4YECHHS)
OPHEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IIOATOTOBKY OOydarommxcs,
HEOOXOIMMYI0O KM M BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIELIHOI'O
BKJIIOYCHUS B KU3Hb COLIMYMA, MPOJODKEHHs OOpa3oBaHUS B PA3IMUYHBIX 00JACTAX, HE
CBSI3aHHBIX HENOCPEJICTBEHHO C XUMHEH.



CocraBngomuMy npeaMeTa «XUMUsD ABISAIOTCA 0a30Bble Kypchl — «Opranudeckas
xumus» U «OOmmas U HeopraHudeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHHH 10 HEOPTaHMYECKOW XUMUH (C
BKJIFOYCHHEM 3HAHUM U3 00Ieil XUMUM) U opranndeckoil xumuu. @opmupoBaHue JaHHOM
CUCTeMbl 3HAHUU TNpU HU3YyYECHUH MpeaMeTa 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTpPEHUS
BCET0 MHOT000pa3us BEIIECTB Ha OCHOBE OOIINX MOHATHIA, 3aKOHOB U TEOPUN XUMHUH.

Ctpykrypa coxepkaHus KypcoB — «Opranumdeckas xumusi» u «OOmas u
HEOpraHWYecKasi XUMHUs» CHOPMHPOBAHA B MPOTrpaMMe MO XMMHUHU HA OCHOBE CHCTEMHOTO
MOJX0/1a K M3YYEHHUI0 Yy4eOHOro MaTepuaia U 0OYCIIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUH Ha ONPECIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHn4eCcKon
XUMHUH BEIIECTBA pPACCMATpPUBAIOTCA HAa YPOBHE KJIACCUYECKOM TEOpPUM CTPOCHUSA
OPraHMYECKUX COCAUHEHUM, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX M DIIEKTPOHHBIX
MpPECTaBICHUN O CTpOeHHH BelecTB. CBeeHNs 00 N3ydaeMbIX B Kypce BEHIECTBAX JAIOTCS
B Pa3BUTUU — OT YIJIEBOJAOPOJOB JI0 CIOKHBIX OMOJOrMYECKH aKTHBHBIX COeAMHEHUN. B
Kypce OpraHM4YecKod XMMHH MOJy4aloT pa3BUTHE COPMUPOBAHHBIC HA YPOBHE OCHOBHOTO
obmero o0pa3oBaHUsi TMEepBOHAYaJIbHbIE MPEICTAaBICHUS O XUMHYECKOW  CBS3H,
KJIacCU(MKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCIMOCTH CBOMCTB BEILIECTB OT X CTPOCHUS,
0 XUMUYECKOU peaKlUH.

[Ton HOBBIM yriiOM 3peHHUs B IpeaMeTe «XuMus» 6a30BOro ypoBHs paccMaTpUBaeTCs
U3YYEHHBII Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMsS TEOPETUYECKUH MaTepual Hu
(akToornyecKkue CBEACHHS O BEIECTBAX M XUMHUYECKOH peakuuu. Tak, B 4YaCTHOCTH, B
Kypce «OO0mas 1 HeopraHuuecKasi XuMUs» 00y4aroIIUMCs MPEIOCTABISIETCS BO3MOXXHOCTD
0CO3HATh 3HAUEHUE MEPHOJUYECKOro 3aKOHA C OOIETEOPETHUECKUX U METOA0JOTHYECKUX
MO3HULIMK, TIIyO)Ke TOHATh HCTOPUYECKOe HU3MEHEHHWe (YHKIMA 3TOro 3akoHa — OT
00001aroIIeH 10 00BICHSIONICH W MPOrHO3UPYIOIISH.

Enunas cucrema 3HaHUHM O BaXKHEUILINX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX
U NPUMEHEHHH, a TaKXKe€ O XMMHYECKMX PEAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
MpoTeKaHus JomnosHgercs B kypcax 10 u 11 ximaccoB ayeMeHTamMu cofiepKaHusl, UMEIOIIUMU
KyJIBTYpPOJIOrMUECKUI M MPUKIAJAHOW XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHMIO
B3aMMOCBSI3M XUMHHU C APYTMMHM HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEIbHOU W
MIPAKTUYECKOHN AEATENbHOCTH YeJI0BEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUS K MIPOLIECCy
TBOpYecTBa B 00JacTM TEOPUHM U NPAKTUYECKUX MPUWIOKEHUNW XUMHUH, T[OMOTaIoT
BBIITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBIX Npobiemax,
CBS3aHHBIX C XHWMHEH, KPUTUYECKH OCMBICIMBATh WHGOpPMAIMI0 M TNPUMEHATh €€ s
NOMOJIHEHNS ~ 3HAHUM,  PELIEHUS  UHTEJUIEKTYyaJbHBIX U JKCIEPUMEHTAIBHBIX
HCCIIEeI0BATEeNbCKUX 3a/1ad. B 1enoM coaepxaHue yueOHOro mpeamera «XUMHUSD JaHHOTO
YPOBHS M3YYEHHUSI OPUEHTHPOBAHO HA ()OPMHUPOBAHUE y OOYUAIOLINXCS MHUPOBO33PEHUECK O1
OCHOBBI MJI1 TOHUMaHUS (uimocockux uaeH, TaKUX KaK: MaTepualbHOE EIMHCTBO
HEOPraHUYECKOTO0 U OpraHUYecKOoro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM U CTPOEHHUEM, I103HABAEMOCTb IPUPOAHBIX SBICHUN IIyTEM DKCIEPUMEHTA U
pelleHrs MPOTUBOPEUUH MEXKAY HOBBIMH (akTaMU U TEOPETUUYECKHMMH IPEIINOCHhUIKaAMHU,
OCO3HAHHE pOJMM XUMHMHM B PEIHICHUH DSKOJIOTMYECKHX MpobiieM, a Takke mpolieM
cOepeKeHHsT HSHEPreTHYECKUX pPECYpCOB, ChIpbsi, CO3JaHMSI HOBBIX TEXHOJNOTUH U
MaTepHaJIOB.

B mnnane pemenusi 3aay BOCIUTAHUS, Pa3BUTUS M COLMAIM3AIUHN O0YYaIOIUXCS
IIPUHATHIE MPOrPAMMOM IO XMMHUU IOAXOJBI K ONPEIECIICHUI0 COAEpkKAHUSA U IMOCTPOCHUS



npeaMeTa MpeaycMarpuBaloT (OPMHUPOBAHUME YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHIA,
UMeroIuX 0a30Boe 3HAYCHHME Ul Pa3IMYHBIX BUIOB JEATEIBHOCTH: PEIICHUS INPOoOIieM,
MOMCKa, aHajau3a W o0paboTkM WH}OpMAIMU, HEOOXOAUMBIX IJIi MPUOOPETECHUS OIbITa
MPAKTUYECKOW U HCCIEIOBATEIILCKOW JEATEIbHOCTH, 3aHUMAIOLIECH BaXHOE MECTO B
MO3HAHUU XUMHUHU.

B mpaktuke mpernogaBaHus XMMHUU Kak HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMS,
TaK U Ha ypOBHE CpeIHero ooiero oOpa3oBaHHSs, MPH OMPENEICHUH COAEPKATEIbHOM
XapaKTePUCTUKU Il M3y4EeHHUs MpeIMeTa HalpaBJICHHEM IEPBOCTETIEHHON 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HAETcs (GOPMUPOBAHHE OCHOB XHMHUYECKOM HayKH Kak oO0nacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NIEATEIFHOCTH YeJI0BeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOH KyJibTypbl. C METOIMYECKOW TOYKM 3pEHUS TaKOM IOAXOA K
OIpENIEeTICHUIO 1IeJIel U3YUeHUs IPeaMeTa SBIISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JTaHHOW TOYKE 3pEHUs TJIABHBIMU IEJISIMUA U3YYCHUS MpeaMeTa «XUMHUS Ha
6a3oBom ypoBHe (10 —11 xJ1.) siBASIIOTCS !

e (opmupoBaHHEe CHCTEMBl XUMUYECKUX 3HAHUW KaK BAKHEHMIIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIHOUYEBbIC
MOHATUS, (yHIAMEHTAbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE SI3bIKa HAYKH,
YCBOEHHE M MOHHWMAaHHE CYIIHOCTH JOCTYMHBIX O00OOIIEHHWH MHUPOBO33PEHYECKOrO
XapakTepa, 03HaKOMJIEHHE C UCTOpUEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (GopMHpOBaHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX TTO3HAHUS BEIIECTB
U XUMHYECKHX  pEaKlMi, HEOOXOMUMBIX Ui MPUOOPETeHUS  YMEHUI
OPUCHTHPOBATHCSI B MUPE BEIICCTB M XUMUYCCKUX SBJICHHH, UMCIOIIMX MECTO B
MPHUPOJIE, B MPAKTUYECKON U MOBCEHEBHOM JKU3HM;

® pa3BUTHE YMEHUN U CIOCOOOB JEATEIbHOCTH, CBSI3AHHBIX C HAOIIOJCHHEM U
00BsSICHEHHEM XHUMHYECKOT'0 SKCIEPUMEHTa, COOJIIOJICHHEM IpaBHI OE30MacHOro
o0pallieHus C BEeIeCTBaMHU.

Hapsny c atum, comepxarenbHast XapaKTEpUCTHKA LTSl 1 3a/1a4 U3YYEHUs IpeIMeTa
B MporpaMMe IO XUMHUU YTOYHEHAa U CKOPPEKTHUPOBAHA B COOTBETCTBHU C HOBBIMHU
MPUOPUTETAMU B CHCTEME cCpeaHero ooOmero oOpa3oBanusa. CerofHs B TpENoJaBaHUU
XMMHAKW B OONblIed cTenmeHW OTHaércs MPearnodYTeHUEe TMPAKTHUECKOM KOMITOHEHTE
COZep KaHUS 00y4eHHs, OpPHEHTHUPOBAHHOM Ha MTOJITOTOBKY BBITTYCKHHUKA
o0meoOpa3oBaTeNbHON  OpraHW3alliy, BJIaJEIONero He  HabopoM  3HaHWIA, a
(yHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHUSMHU aKTUBHOT'O MOTy4YEHUS
3HAHWI U IPUMEHEHUS UX B PEAIbHOU KU3HHU IS PEIICHUs TPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Npu HM3yYEHHH MpeaMeTa «XUMHUS» JOMHUHUPYIOIIEe 3HAUYEHUE
MprOOPETAIOT TAKKE eNTU U 3a]]a9H, KaK:

amanrtanus oOy4yaroluxcs K YCIOBUSM JWHAMHYHO PAa3BUBAIOIIETOCS MHDPA,
(dbopMHpOBaHNE WHTEIUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CamMo000pa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOSITEIILHOMY MPHHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAITUSIX, CBSI3aHHBIX C BENICCTBAMU U WX MPUMEHEHHEM,

(dbopMupoBaHrue y oOydaroluXcs KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUH),
MMEIOLIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIS PAa3IMYHbIX BUIOB JI€ATEIbHOCTH: PEIICHUS
mpobiem, Mmoucka, aHanu3a U 00padoTku nHpopmauu, HeOOXOAUMBIX ISl TPUOOPETEHUS
OTBITa JI€ATEIbHOCTH, KOTOpasi 3aHUMAEeT BAXHOE MECTO B MO3HAHHHM XMMHH, a TaKXKe IS
OLEHKH C TIO3UIMHA HSKOJOTHYECKOW OE30MacHOCTH XapakTepa BIMSHUS BELIECTB U
XMMHYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPEy;



pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HMHTEJUICKTYyalbHBIX M  TBOPYECKHX
CIOCOOHOCTEH 00Y4YaroUIMXCs: CIIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETaTh HOBBIC 3HAHUS
M0 XUMHUHU B COOTBETCTBHH C >KU3HEHHBIMH MOTPEOHOCTSMH, UCIOIH30BATH COBPEMEHHBIC
MH(POPMALMOHHBIE TEXHOJOTUU JUIS TIOMCKAa M aHajdu3a Y4eOHOM M Hay4dHO-IIOMYJISpPHOMH
WH(POPMALIUU XUMHUYECKOTO COJIEPIKAHMUS;

dbopMHupOBaHHE W pa3BUTHE Yy OOYyYArOIIMXCA ACCOIMATUBHOIO M JIOTMYECKOTO
MBIIICHHS, HAOJIOJaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO
H€O6XO)II/IMLI, B JaCTHOCTH, npu IJIaHUPOBAHU U u IMPOBCACHNU XUMHUYCCKOI'O
IKCTIEPUMEHTA;

BOCIIMUTAHHE y 00yYaromuxcsi yOeKIEHHOCTH B I'yMaHHWCTUYECKOW HAIpPaBJIEHHOCTU
XUMUM, €€ BaXHOM POIM B pEIICHUH TJI00aTbHBIX MPOOJIEeM  PalUuOHAIBHOIO
MPUPOIONIOIH30BAHNUS, TIONOJHEHUSI YHEPTETUICCKUX PECYPCOB U COXPAHECHHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOIUMOCTH OEpeXHOro OTHOLICHHS K MIPUPOAE U CBOEMY
3I0POBBIO, a TaKKe MPHOOPETCHUsI ONbITA HWCIOJIH30BAHUS TONYUYCHHBIX 3HAHWHA IS
NPUHATUA TPAMOTHBIX pCH_IeHI/Iﬁ B CUTYyalluAX, CBA3aHHBIX C XUMUUYCCKUMU ABJICHUSAMU.

B y4eOHOM maHe cpemHero oOmiero oOpa3oBaHHs NpPEAMET «XUMHS» 0a30BOro
YPOBHA BXOOWUT B COCTAB Hpe[IMeTHOﬁ obnacTu ((ECTeCTBeHHO-Hay‘-IHLIe NpeaAMCETBI».

OOmiee YUCIIO YacoB, OTBEAEHHBIX JUISI M3Y4CHHs XHMHUH, Ha 0a30BOM ypOBHE
cpenHero obmiero oopazoBanus cocrasiseT B 10 kimacce — 34 gaca (1 gac B Hezleno).



COJAEP/KAHUE OBYYEHMUS 10 KIIACC OPTAHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHN4YeCcKOl XUMHH

IIpenmer opraHmyeckoll XUMHM: €€ BO3HMKHOBEHUWE, PA3BUTHUE M 3HAYEHHUE B IOJYYECHUU
HOBBIX BEILIECTB U MaTepUaIoB. Teopusi CTpOeHUsI OpraHndecKux coequHennii A. M. bytieposa, eé
OCHOBHBIE TON0KeHUsI. CTPYKTypHBIE (POPMYIIBI OPTaHUYECKUX BEIIECTB. |'oMonorus, nomepus.
XuMHUYECKas CBA3b B OPraHUYECKUX COCITMHEHUSIX — OIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o kiaccu(uKaluu OpraHMYECKUX BemlecTB. HoMeHKIaTypa OpraHMYecKux
COeMHEHMH (cucTeMaTHdecKasl) U TPUBUAIbHBIC Ha3BaHUs BaKHEUIIHMX IMPEICTaBUTENCH KIIaCCOB
OpPraHUYECKUX BEIECTB.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMsI BEILECTB MU MUX IPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3namMy OpPraHUYECKUX BELIECTB M MaTepuajaMM Ha UX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKUX BEIECTB, HAOIIOAEHNE U ONMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALICHUIO
OpraHUYECKUX BEIICCTB MPH HArpeBaHUH (IJIaBJIeHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TIOMOJOTMYECKMU psaa. MeraH M 3TaH — mIpocTerlIne
NPEJCTaBUTENN aJIKAaHOB: (PU3NYECKUE U XMMUYECKHE CBOMCTBA (PeakUWHu 3aMELICHUs] U TOPEHUs),
HAaxXO0X/JICHUE B IPUPOE, IOTYyUYEHNUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKUM psAN. DTUJIEH M HPONHIEH — MPOCTEHIINe
MPEICTAaBUTENIN AIIKEHOB: (U3WYECKHE W XUMHUYECKHE CBOHCTBa (peakiuu TUAPUPOBAHUSA,
raJIor€HUPOBaHUs, TUIpATAllMU, OKUCIEHHUS U MOJIMMEPHU3aLliN ), IOIYyY€HUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u mermnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKUE
cBOiicTBa (peakuus nonuMmepusanun). [lonydeHne CHHTETHYECKOr 0 KayuyyKa U pe3UHBI.

AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOIMUECKHH psifl. ALETHIICH — IPOCTEHIINN
Mpe/ICTaBUTENIb AJIKUHOB: COCTaB, CTpOeHHE, (PU3MYECKHEe U XUMHYECKHe CBOWCTBa (peakiuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, TUApPATAlUU, TOPEHUS ), TOJIYYEHHUE U IIPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, (u3MUeckue M XUMHYECKHE CBOWCTBa (peakuuu
TraJIOTEHUPOBAHUS W HUTPOBAHUS), IOJIYYEHHWE U NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuueckue ceolucmea (peaxkyuu 2ani02eHUpOBanus U HUMPOBAHUs), NOJVYeHue U
npumenenue.  TOKCMYHOCTb  apeHOB. ['eHeTHdeckass CBSI3b  MEXIYy  YIJIEBOJOPOJaMH,
MPUHAUICKANTUMU K Pa3JIMYHBIM KJIaccaMm.

[TpuponHble UCTOUYHUKH YIiIeBOAOPOAOB. [IpuponHblii ra3 W MnomyTHble HE(TAHbBIE Ta3bl.
Hedts 1 e€ npoucxoxaenne. CrocoObl nepepaboTKku HeTH: MeperoHKa, KPeKHUHT (TePMUYECKHA,
KaTalnuTuyeckuil), nuponus. [IpoaykTel nepepadboTku HEPTH, UX IPUMEHEHHE B IPOMBIIITIEHHOCTH
U B ObITy. KaMeHHBIH yroib ¥ MpOJyKTHI €ro nepepadoTKu.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUSl BEIIECTB M HX IPEBpAIICHUI: O3HAKOMIIEHHE C
o0pa3laMu IUIacTMacC, KaydyyKoB W pe3uHbl, kouiekuun «Hedts» u «Yromby, MomenupoBaHue
MOJIEKYJI ~ YIJIEBOAOPOJOB M TaJOre€HONPOU3BOJHBIX, MPOBEICHHE NPAKTHYECKOH pPabOoThI:
MOJTyYEHHUE 3TUJICHA U U3YYEHUE €TI0 CBOMCTB.

PacuérHbie 3amaun.

Boruricnenus o ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOIMUYECTBA UCXOAHOTO
BEIIIECTBA UJIM MPOAYKTA PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJJHOI'O U3 UCXOHBIX
BEUIECTB UM TIPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckne coeiMHeHUs




[IpenenbHble OJHOATOMHBIE CHOUPTHL. MeTaHON UM 3TAHOJI: CTPOEHUE, (QU3NYECKUE WU
XMMHUYECKHE CBOMCTBa (peaklUM C AaKTUBHBIMHU MeETajUlaMH, TaJOreHOBOAOPOAAMH, TOpPEHHE),
npuMeHeHue. BonopoaHbie cBA3M MEXly MOJIEKyJaMu cupToB. JlelicTBUe MeTaHoJIa ¥ ATaHOJIa Ha
OpPTraHM3M YEJIOBEKa.

MHOroaroMHble CHUPTHL. OTWICHIVIMKOAb M TJMIEPUH: CTpPOEHUE, (QU3NYEeCKUue Hu
XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIETOYHBIMU METAJUIAMH, KaueCTBEHHAs peakius Ha
MHOIOaTOMHbIe CcHHUpThI). JlelicTBue Ha opraHu3sM uenoBeka. [IpuMmeHeHue ThuLEpUHA U
STHJICHTJIUKOJISL.

deHomn: CTpoeHHE MOJIEKYJbl, (U3NYECKUE U XUMUYECKUEe CBOWCTBA. TOKCHYHOCTH (peHona.
[Tpumenenue denoma.

Anpneruapl U kemonvl. DopmanpAerus, auneTaNbIETHA: CTpOEHUE, (U3NYECKUE WU
XUMHYECKHE CBOMCTBA (peakUMU OKHUCIEHHUS M BOCCTAHOBJIEHHUS, KAaUECTBEHHBIC PEAKIIHH),
IIOJTy4YEHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeiibHble KapOOHOBBIE KHUCIOTHL. MypaBbHHAas M YKCYCHAasi KHCIJIOTBI:
cTpoeHue, pU3NUYecKue U XMMHUYECKHE CBOICTBa (CBOMCTBa, oOImIME Ui KJlacca KUCIIOT, PeaKius
stepudukanum), moiaydeHue U npuMmeHeHue. CrTeapuHOBass M OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. MbUIa KaK COJNM BBICHIMX KapOOHOBBIX KHCIOT, X
MOIOIIIEE NEHCTBHE.

Crnoxsble 3(Upbl KaKk NTPOM3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPONU3 CIOXHBIX 3(PHUPOB.
Kupsl. I'maponus xxupos. lIpumenenne xxupos. bruonornueckas poib >KUPOB.

VYraeBonsl: cocTas, Kilaccu(UKanus yrieBoaoB (MOHO-, IU- U Honucaxapuabl). I'mrokosa —
npocTedinii MOHOCaxapuJi: OCOOEHHOCTU CTPOEHHUS MOJEKYJbl, (pU3MUECKHMEe U XHUMHYECKHE
cBoiicTBa (B3aumozeiicteue ¢ ruapokcuom menu(ll), okucinenne aMMuayHbIM pacTBOPOM OKCHJA
cepebpa(l), BoccTaHOBiEeHHE, OpO’KEHHE TJIOKO3bl), HAXOXKICHHWE B MpPHUpOJE, IPUMEHEHUE,
6uonoruueckas poib. ®orocunTe3. OpykTo3a Kak H30Mep IIIIOKO3BI.

Kpaxman u nemmonosa kak npuponHble noauMmepbl. CTpoeHHE Kpaxmajla M LEUIIOJIO3BI.
dusnyeckue U XMMUYECKHUE CBOMCTBA KpaxMaia (THApOJIn3, KaueCTBEHHAsl PEakLUs C HOJIOM).

OKCIIEpUMEHTANIBHBIE METO/bl HM3YYEHHs BEIIECTB U UX MPEBpAIlECHUN: IPOBEACHHUE,
HaOJII0/IEHUE U ONKCAaHKUE JEMOHCTPAIL[MOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEaKINU
OJHOATOMHBIX CIIUPTOB (OKUCIEHHE OdTaHona okcuaoMm wmeau(ll)), MHOroaroMHBIX CHHPTOB
(B3aumMozneicTBie IMuepuHa ¢ ruapokcuaoM meau(ll)), anpaerunoB (OKuCIEHHE aMMHAYHBIM
pactBopoMm okcuna cepedpa(l) u rugpoxcugom menu(ll), B3ammozeiicTBue Kpaxmana ¢ HOJIOM),
IPOBEJICHHE IPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Brruncnenus no ypaBHeHHIO XMMUYECKOH peakuu (Macchl, 00bEMa, KOJIMUECTBA UCXOAHOT O
BElIeCTBA WU MPOIYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOIO U3 UCXOAHBIX
BEUIECTB UJIM IIPOJYKTOB PEAKILIMH).

A3zoTCconeprKalye OpraHM4ecKue COeINHEHUS.

AMHMHOKHUCIOTHI KaK aM(OTepHbIe OpraHHYecKhe coequHEeHUs. PU3NUYECKUe U XUMUYECKUe
CBOWCTBA AaMMHOKHUCIOT (Ha IpuMepe TIJIMIUHA). buonornyeckoe 3HaYeHHWE aAMHUHOKHUCIIOT.
IlenTue.

benkn kak npUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuuHas, BTOpUYHas U
TPETUYHAsi CTPYKTypa O€NKoB. XHMHUYECKHE CBOMCTBA OEJNKOB: THAPOJIH3, JCHATYypalus,
Ka4eCTBEHHbIC PEaKIMK Ha OCJIKH.



DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBpAIlCHUN: HAOIIOJIEHUE U
OIKCaHue IEMOHCTPAIMOHHBIX OIBITOB: JICHATypalus OCIKOB IIPHU HAarpeBaHUU, IIBETHHIC PEAKIIUU
OEIKOB.

BricokoMosIeKyJISIpHBIE COeIMHEHUs

OCHOBHBIE TOHATHUSI XWMHUHU BBICOKOMOJICKYJISIPHBIX COCAUHEHUN: MOHOMEp, IOJIIUMeED,
CTPYKTYPHOE 3BEHO, CTEIIE€Hb MOJIMMEPHU3ALIUN, CPEAHSS MOJIEKysipHas Macca. OCHOBHbBIE METO/IbI
CHHTE3a BRICOKOMOJICKYJISIPHBIX COSTUHEHUN — MTOJIMMEPHU3AIIUs U TTOTMKOH ICHCAITHS.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUS! BEIIECTB U HX MPEBpAllCHHIl: O3HAKOMJIEHUE C
oOpa3siamMu MPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KAYyIyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanusi MeXNpeIMETHBIX CBSI3€H TMPU HM3Y4EHUU OpraHumdyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAHUE KaK OOIIUX ECTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
MOHATUMN, SBISIOUINXCS CUCTEMHBIMH JIJIS1 OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYIHBINA (haKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJIM3, CUHTE3, Kiaccuukamus, MNEepUOJUYHOCTh, HAONIOJEHUE, H3MEPEHUE, OSKCICPUMEHT,
MOJICTTUPOBAHUE.

®dusnka: MaTepusi, SJHEPrusi, Macca, aToM, 3JEKTPOH, MOJEKYJa, SHEPTeTUUECKUI YPOBEHD,
BEIIIECTBO, TEJIO, 00hEM, arperaTHoe COCTOSIHUE BENIECTBA, (M3MUECKUE BETUYMHBI U €AUHUIIBI X
MU3MEpPEHUs.

buonorus: kmerka, opranm3Mm, Oumochepa, oOMEH BEIIECTB B OpraHusMe, (OTOCHHTE3,
OMONTOTMYECKN aKTHBHBIE BelecTBa (OCIKH, YIIIeBOABI, KUPHI, (PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIEC MTOPO/IBI, TOJIE3HBIE UCKOMAEMBbIE, TOILJIUBO, PECYPCHI.

TexHomorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIIMOHAIBLHOTO MHUTAHMS, MOIOIIUE CPEJCTBA,
JICKapCTBEHHBIE W KOCMETHYECKHE MpernapaThl, MaTepUaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

COJIEPXAHHWE OBYYEHUM A
11 KJIACC

OBIIAA U HEOPTTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XMMHUU

XuMHYEeCKUH 37eMeHT. AtoMm. Sapo aroma, W30TONBL. DJEKTpOHHAs 0O0O0JIOYKa.
DHepreTHyeckue ypoBHH, MOJYPOBHH. ATOMHBIE opOHTanu, s-, P-, d- smemeHThl. OcOOEHHOCTH
pacripeieieHusi AJIEKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DneKTpOHHasi KOHPUrypaLys aTOMOB.

Ileppuommueckuit 3axkoH u Ilepuomguueckass cucrema xumudeckux osnemeHros J[. H.
MengeneeBa. CBsi3b IepuOANYECKOro 3akoHa U [leproanyeckoil cuCTeMbl XUMHUUECKHUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIIaM U
nepuojaM. 3Hau€HUE MEPUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BemecTBa. XUMHYECKas CBs3b. BHIBI XUMHUYECKOH CBSI3M (KOBaJICHTHAs
HENoJIsIpHAss M TONISIpHAsi, WMOHHAS, MeTauinueckas). MexaHu3Mbl 00pa3oBaHHs KOBAJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBIM W JOHOPHO-AKIENTOpPHBIN). BomopomHas cBs3b. BalleHTHOCTB.
DIeKTpooTpulaTeIbHOCTh. CTeneHb OKUCIeHUs. FIOHBI: KATHOHBI U aHUOHBI.



BemectBa MOJEKYISIPHOTO W HEMOJIEKYJSPHOTO CTPOEHHUS. 3aKOH TIOCTOSIHCTBA COCTaBa
BellecTBA. THIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBAa BEIIECTB OT THIA
KPUCTAUIMYECKON PEIIETKH.

[lonsatue o mucnepcHbix cucremax. VICTUHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas 1os
BEIIIECTBA B pACTBOPE.

Knaccudukanus HeopraHnueckux coequHeHnil. HoMeHKknaTypa HEeOpraHHYeCKUX BEIIECTB.
I'eneTnueckas CBSI3b HEOPraHMYECKUX BEILIECTB, MPUHAMIEKANUX K PA3IMYHBIM KJIaccaM.

Xumnueckass peakuus. Kraccudukanus XUMHYECKHX peakIUii B HEOPraHUYeCKOoH Hu
OpraHMYeCKON XMMHHU. 3aKOH COXPAaHEHUS MacChl BEIECTB, 3aKOH COXPAHEHHUS U IPEBpAILCHUS
SHEPTUH MPU XUMUYECKUX PEAKITUSIX.

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (akTopoB. OOpaTHMble pPEaKIIHH.
XuMuueckoe paBHOBecHe. DaKTOpbI, BIHUSIOMIME HA COCTOSHUE XHMHUYECKOrO PaBHOBECHS.
ITpuniun Jle [larense.

Onekrponutuueckas auccounanus. CuipHble W cinabble AekTponauThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIasi, HEUTpaibHas, HIEI0YHAas.

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB M MX IMPEBPAIICHUI: JIEMOHCTpalus
tabmun «llepuoamueckas cucrtema xumudeckux diemeHToB J[. M. MenneneeBa», u3ydeHue
MOJIENIe KPUCTALTMYCCKUX PEMIETOK, HAOMIOJeHWEe U ONHCAHWE JCMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joKEeHHWE TMEPOKCHAA BOJIOPOJAa B TPHCYTCTBHHM KaTaau3aropa,
ONPENEIICHUE CPEllbl PACTBOPOB BEIIECTB C IMOMOIIBI) YHUBEPCAIBHOIO WHIMKATOPA, PEAKLIMHU
HOHHOIO OOMEHa), TMPOBEIACHUE NPAKTUYECKON paboThl «BiusHue pa3auvHBIX (AKTOpPOB Ha
CKOpPOCTb XMMHYECKON PEAKIIUN.

PacuérHble 3amaun.

Pacu€Thl 0 ypaBHEHUAM XMMHYECKUX PEAKIHI, B TOM YHCIEC TEPMOXUMHUYECKUE PACUETHI,
pacu€Thl C UCIIOJIb30BAaHUEM MTOHATHUS «MaccoBasi J10JIs1 BEILIECTBAY.

Heopranuueckasi xummust

Hewmeramnsl. [lonoxenue HemeramnoB B Ilepuoguyeckoil cUCTEME XMMHUUYECKUX JJIEMEHTOB
J. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aToMoB. Du3nyeckue CBONCTBA HEMETAJLIOB.
AnoTponus HeMeTaIoB (Ha IpUMepe KUCIOpoa, cepbl, pocdopa u yriepoma).

XWMHYECKHE CBOWCTBAa BAXKHEWIINX HEMETANIOB (TaJoreHOB, cephl, a3ora, (ocdopa,
yriepojia ¥ KpeMHHS) U UX COCIUHEHUN (OKCUJIOB, KHUCIOPOACOEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHHM ).

[IprMmeHeHne Ba)XKHENIINX HEMETAIUIOB U UX COCTUHEHUN.

Meramisl. [Tonoxenne meraiuioB B [leproauueckoit cucreMe XuMu4deckux 3yemeHToB /. 1.
MenneneeBa. OcoOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JO0YEK aToMoOB MeTaioB. OO0mue
¢usnueckue cpoiicTBa MeTayuioB. CIUIaBbl METaNIOB. DJIEKTPOXUMHUYECKUH psAA  HaNpPsDKECHHM
METAaJLIOB.

XUMHYECKHE CBOMCTBA BaXXHEHIIMX METAUIOB (HATpUMd, Kaaui, KadblUi, MarHui,
ATIOMUHHM, IIMHK, XPOM, KEJIE€30, MEJIb) U UX COCTMHECHUM.

O6mme ciocoObl moMy4YeHHst MeTayuIoB. [IprMeHeHe MeTauioB B OBITY U TEXHUKE.

DKCIEPUMEHTAIbHBIE METO/IbI U3YyUEHHUS BEUIECTB U UX MPEBPALICHUI: U3yUYEeHUE KOJUIEKIIMI
«MeTayuTel M CILIaBBI», 00Pa3I[0B HEMETAJIOB, PEIICHUE IKCIIEPUMEHTAIILHBIX 3a/1a4, HAO0IeHUE
U ONHCaHWE JEMOHCTPALMOHHBIX M JIADOPATOPHBIX OMBITOB (B3aUMOJAEHCTBHE THAPOKCHA
ITIOMUHHUS C PACTBOPAMH KUCIIOT Y MIEI0YEH, KAYECTBEHHBIE PEAKIIUU HA KATHOHBI METAJIIIOB).



Pacuérnsble 3anaun.

Pacuérsl Macchl BenecTBa Wi 00bE€Ma ra3oB 10 MU3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMHU BEILECTB, pacu€Thl Macchl (00bEMA, KOIMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIH OHO U3 BEIIECTB UMEET IPUMECH.

XuMHUA H )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTMYECKOM, SHEPreTUYeCKO M MUIIEeBOH 0e30MmacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIUH.

[IpencraBnenus 00 OOUIMX HAYYHBIX MPUHLHUIAX MPOMBIIIJICHHOTO MOMYyYeHHUs BaKHEHIINX
BELICCTB.

YenoBek B MHpE BEHIECTB M MAaTE€PUAIOB: BAKHEMINME CTPOUTEIBHBIE MaTepHalbl,
KOHCTPYKI[MOHHBIE MaTepHallbl, KpPacKW, CTEKJIO, KEpaMUKa, MaTepuanbl ISl DJJIEKTPOHUKH,
HaHOMaTEepHaJIbl, OpraHUYECKUE U MUHEPAJIbHBIE YI00pEHMUSL.

X¥vMHA M 300pOBbE YEJIOBEKAa: IPAaBWJIa HCIIOIb30BAHUS JIEKAPCTBEHHBIX IIPENApaToOB,
npaBuiia 6€30M1aCHOr0 UCII0JIb30BAHHUS MTPENapaToB ObITOBOM XUMUH B IIOBCEAHEBHON KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBSI3eH MpU U3y4eHUU OO0IIel 1 HeopraHuueckoi xumuu B 11
KJlacce OCYLIECTBIISIETCS Yepe3 MCIOIb30BAHNUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U
IIOHATHH, SABJISAIONIUXCA CUCTEMHBIMU JIJIs1 OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIC MOHATHS: HAYYHBIH ()aKT, TMUIOTe3a, 3aKOH, TEOpHs, aHAIM3,
CHHTE3, KJIAacCU(PUKAIMs, NEePpUOJUUYHOCTb, HAOJIOJCHUE, HKCIEPUMEHT, MOAEIUPOBAHUE,
U3MEPEHHUE, SIBIICHUE.

®usnka: marepus, JHEprus, Macca, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHYECKU YpOBEHb, BEIIECTBO, TeI0, O00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, PU3NUECKUE BETUUMHBI U €AUHUIIBI UX HU3MEPEHHSI, CKOPOCTb.

buonorusa: kinerka, opraHusM, OSKocuUcTeMma, Ouocepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BEIIECTB B OpraHU3Me.

["'eorpacusi: MUHEpabl, TOPHBIE IOPO/IbI, I10JIE3HBIE UCKOIIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHomorus: XuMu4eckasi IPOMBIIUIEHHOCTb, METAJUIYPrus, MPOU3BOJICTBO CTPOMTEIBHBIX
MaTEepHUaoB, CEJIbCKOX O35 ICTBEHHOE IIPOU3BOJICTBO, nuuieBas IIPOMBIIIIIEHHOCTb,
(dapmarieBTHYECKas TPOMBIIUIEHHOCTh, MPOU3BOICTBO KOCMETHYECKUX TPENapaToB, MPOU3BOICTBO
KOHCTPYKI[MOHHBIX MaTEPHUAJIOB, JJICKTPOHHASI IPOMBIIIEHHOCTh, HAHOTEXHOJIOT M H.

ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XM HA FA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOSHHUS OOyYaIOIIUMUCS
IpOrpaMM CpefHero oouero o0pa3oBaHUS (JIMYHOCTHBIM, METANpPEAMETHBIM M IPEIMETHBIM).
Hayuno-meroanueckoil ocHOBOM 7151 pa3pabOTKy MJIaHUPYEMbIX Pe3yIbTaTOB OCBOCHUSI IIPOrpamMm
CpeaHero o01ero oopazoBaHusl ABJISETCS CUCTEMHO-ESITEIbHOCTHBIN MOIXOA.

B COOTBETCTBMHM € CHCTEMHO-IEATEIIFHOCTHBIM TIOAXOJIOM B CTPYKTYpe JHUYHOCTHBIX
pe3ynbTaTOB OCBOCHMS MpEAMeTa «XUMHs» Ha YPOBHE CPEJHEro oouiero oopa3oBaHus BbIIEICHbI
CJIETYIOIIIME COCTABIISAIOLIHE!



OCO3HAHUE OOYYAIOIIUMHUCS POCCHICKONW TPaKNaHCKOH HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOONPEIETIEHHUIO;

HaJIM4He MOTUBAIIMH K OOYYCHHIO;

[[EJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOCKIEHUN JIMYHOCTH HA OCHOBE KITFOUYEBBIX
LEHHOCTEN 1 UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaloOIUXCs PYKOBOJACTBOBATHCS B CBOCH JESITEIHHOCTH
[IEHHOCTHO-CMBICTIOBBIMA ~ YCTAHOBKAaMH, TMPUCYIIUMHU  IIEJIOCTHOM CHUCTEME XHUMHUYECKOTO
0o0pa3oBaHus;

HaJIMYUe MPABOCO3HAHMS HKOJIOTUYECKOM KYAbTYpPhl M CIOCOOHOCTH CTaBUTH II€JIM U CTPOUTH
JKU3HEHHBIE TLJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUA» TOCTUTAIOTCS B €IMHCTBE y4eOHOMH
M BOCIIUTATEIbHOM JAESITEIbHOCTH B COOTBETCTBHUM C T'yMaHUCTHUUYECKHUMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH U HJEAIaMH POCCHICKOT0 TpPa)<IaHCKOro OOIIecTBa,
NPUHATEIMH B OOIIECTBE HOPMaMH W TIPAaBWJIAMH TOBEICHHUSI, CIIOCOOCTBYIOIIUMH IMpOIeccam
CaMOII03HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTU O0YYaOIIUXCS.

JIngHOCTHBIE pE3yJabTaThl OCBOCHHUS TMpeaMmeTa «XUMHUS» OTPaKarT CHOPMHUPOBAHHOCTH
OIIbITA MMO3HABATEIHHON U MPAKTUYECKON NEATEIHLHOCTH 00YUYAIOIINXCS M0 PEATH3AINH PUHSATHIX B
o0111ecTBe IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpa’aaHCcKOro BOCIUTAHMS

0CO3HaHUsI O0YYaIOIIMMHUCS CBOMX KOHCTHTYIMOHHBIX NpaB M OOS3aHHOCTEH, YBaKEHHS K
3aKOHY Y MIPaBOMOPSJIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOPMax M NPaBUIAX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH MPU CO3AAHHH yYEOHBIX MPOEKTOB,
penieHur yaeOHBIX U MTO3HABATENbHBIX 3a/1a4, BHITTOJIHCHHN XUMHYECKUX SKCTICPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W MPUHUMATh MOTUBBI, HAMEPEHHUsI, IOTUKY U apTyMEHTBI JIPYTUX
IIPU aHaJIKM3€ Pa3IMYHbIX BUIOB YUeOHO 1S TEIbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

LIEHHOCTHOI'O OTHOIIIEHHS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OT€YECTBEHHON XUMUH;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTH)KEHUS HayKU €CTh PEe3yJbTaT AIUTENIbHBIX HaOMI0AeHUN, KPOIIOTIUBBIX
AKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOT'O TPY/Aa YYEHBIX U IPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOTYYEHUH U MOCIEAYIOLIEM aHaIU3e HHPOpMauu
0 MEPEIOBBIX JOCTUKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHUS,

CIIOCOOHOCTH OILICHHMBATh CHUTYAIlMH, CBS3aHHBIC C XUMHUYECKUMHU SBJICHHUSIMH, U TIPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMIOBEJACHUE M IIOCTYIIKM CBOMX TOBAPHUILEH C MO3ULUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX IMOCTYIIKOB;

4) dopmMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMaHUs IEHHOCTEH 370poBOro U 0Oe3omacHOro oOpas3a KH3HU, HEOOXOIMMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICHXUIECKOMY 370POBBIO;

coOJIoIeHUs TPaBUIl OE30MacHOro O0paIlleHus ¢ BEIIeCTBAMU B OBITY, TOBCEIHEBHOM KU3HU
U B TPYJIOBOM I€ATEITLHOCTH;



MOHUMAaHUS [IEHHOCTU MPAaBWJI UHIUBUYATbHOTO U KOJJIEKTUBHOTO O0€30I1aCHOI0 MOBEICHUS
B CUTYalUsX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIFOCH;

OCO3HAHMS TIOCIEJICTBUM W HENPHUATHS BPEAHBIX MPHUBBIYEK (YMOTPEOJICHHUS aAIKOTOJS,
HApKOTUKOB, KypeHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIbCKON  JESITeNbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKOM M IPYTUX BUJAX JCIATEILHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM NPAKTUYECKUX 3aJad COLUAIbHON
HAIPAaBIEHHOCTH (B paMKax CBOET0 KJIacca, IIKOJbI);

WHTEpeca K MPAKTHIECKOMY U3YUCHHIO TIPOPECCHI Pa3TUIHOTO PO/a, B TOM YUCIIC HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUM MO0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yabTaTaM TPYJI0BOU ESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYaJbHOW TPACKTOPHH 00pa3oBaHMs, OymayIei
npodeccun U peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JUMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U TOTPeOHOCTEl 00IIeCTBa;

6) IK0JI0TUYeCKOT0 BOCIIMTAHMS:

HKOJIOTUYECKH 1e1ecO00pa3HOro OTHOIICHHUS K MPUPOJE, KaK HUCTOYHHKY CYIIECTBOBAHHS
JKH3HU Ha 3emiIe;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, BIHUSHHUS IKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIBHON CPEIb;

OCO3HaHUsI HEOOXOAWMOCTH HWCIOJIb30BaHUS JOCTH)KCHUW XWMHH JIJISi PEIICHUS BOIPOCOB
PalMOHAIBHOT'O TPUPOJIONOIB30BAHUS;

AKTUBHOTO HETPUATUS ICHUCTBUN, MPHUHOCAIIMX BPEIl OKPYXKAIOUIEH NPUPOIHON Cpefe,
YMEHHsI TMPOTHO3MPOBATh HEOIArONPUSATHBIE AKOJOTHYECKHE MOCIEACTBUS MPEANPUHUMACMBIX
JIEUCTBHAN U NPENOTBpalIaTh UX;

HaJU4Msl Pa3BUTOrO SKOJIOTMYECKOIO MBIIUICHHS, JKOJIOIMYECKOW KYJIbTYphl, ONbITa
JICATEIBHOCTH  JKOJIOTMYECKOM  HANpaBIEHHOCTH, YMEHHMS  pPYKOBOACTBOBaTbCA HMH B
MO3HABATEIbHOW, KOMMYHUKATUBHONW M COIMAIILHON MPAKTUKE, CIIOCOOHOCTH M yMEHUs aKTUBHO
MIPOTUBOCTOSTH UACOIOTHH XeMOpoOHH;

7) 1EeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOLIECTBEHHON MPAKTHUKHY;

MOHUMaHUs ClenuUKH XUMUU Kak HayKd, OCO3HaHUs e€ ponu B (GOPMHUPOBAHUU
pallMOHAIPHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHHH LIETOCTHOI'O MPEICTaBICHUs] 00 OKpPYXKaIoIlIeM
MHUpE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEHN U pelIeHUN
po0JIeM COXpaHEeHUsT TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYUMOCTHM XHWMHUHU JJII COBPEMEHHOW IMBWIIM3AIUU: B €6
T'YMAaHUCTHYECKOW HANpaBJICHHOCTH M BAXKHOHW POJM B CO3JaHUM HOBOW 0aszbl MaTepHaTbHOU
KYJIbTYpbI, PEIICHUU TI00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUSI UEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCcKOoi, MUIIEBOM U SKOJIOrHYECKOil 6e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECTIeUeHUU
YCIIOBUH YCIEITHOTO TPY/Aa U IKOJIOTUIECKU KOM(POPTHON KU3HU KaXIOT0 WiieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOH TIpaMOTHOCTH: IOHMMaHUsA  CYIIHOCTH METOJOB  IIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHalM3a U OOBSACHEHUS SBICHUHN OKPY)KAIOIIEro MUpa U MPOUCXOAAIIUX B HEM H3MEHEHUH, YMEHUS



nenatb 00OCHOBaHHBIE 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOUIMXCS JAHHBIX C LEITbI0
HOJIYYCHHUSI JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIIEHO UCTIONB30BAaTh XUMHUECKUE 3HAHUS U PEICHHUs poOjeM B
peabHbBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHHUIO U HCCIIEI0BATENILCKOM IS TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa3oBaHHUI0O M C€aMOOOpPA30BaHMIO, K
AKTHBHOMY TIOJTYYCHHIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHUH C )KHU3HEHHBIMHU TIOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPpyZAa B Pa3IUYHbIX cepax npoeccuoHaIbHON e TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpenmeTHble pe3yabTaThl OCBOCHUS Y4eOHOro mpeaMera « XMMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMBIE Ui (HOPMHPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCA MEXAUCHUTIITMHAPHBIE
(MeX1npeaMeTHBIC) O0IIeHayYHbIC TIOHATHS, OTPAXKAIOIIHE I[EJIOCTHOCTh HAYYHOW KapTUHBI MUPa U
crenuuKy METOJOB TMO3HAHMS, HMCIONBb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHHUE, MPOIECC, CHUCTeMa, HAY4YHBIM (PaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEeI0OBaHNE, HAOII0ICHNE, H3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCAIbHBIC YUeOHBIC JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHBIC),
obecnieunBaromue GopmMupoBaHue (YHKIIMOHATHLHON T'PaMOTHOCTH M COLMATHHOW KOMITETECHITUU
00y4JaronuXcs;

CIIOCOOHOCTH 00y4Jaronuxcst HCII0JIb30BAaTh OCBOCHHEBIC MEXKIUCIUTITMHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHMS W YHHUBEpcalbHble Yy4eOHble MCWCTBHS B TIO3HABATEIBHOU U
COLIMAJIbHOW MPAKTHUKE.

MeranpenMeTHble  pe3yabTaThl  OTPaXKalOT OBIAJCHHE YHHBEPCATbHBIMU  Y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH M PETYJISITUBHBIMH JICHCTBUSMU.

OBi1aieHHe YHUBEPCAJILHBIMU YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE IEHCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIUPOBATh M  aKTYaIM3UPOBaTh MpOOJIEMy, BCECTOPOHHE €&
paccMaTpHUBaTh;

ONPENENATh IIeNI JCSITeTBbHOCTH, 3a/JaBas MapamMeTpbl W KPUTEPUU UX JOCTHIKCHUS,
COOTHOCHUTH Pe3yJbTaThl ICATEIHLHOCTH C MOCTABICHHBIMU IIEIISIMU;

UCIIONB30BaTh MPH OCBOCHUW 3HAHWA TPUEMBI JIOTUYCCKOT'O MBIIUICHUS — BBIICISTH
XapakTepHble TMPU3HAKM TIOHATUA M  yCTAHABIMBAaTh MX B3aUMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIINE TIOHATHUS JUTI OOBICHEHUS OTICIBHBIX (DAKTOB U SBJICHHIA,

BBIOMpATh OCHOBAHUS U KPUTEPUHU JUIA KIACCU(PUKALIMU BEIIECTB U XMMHUECKUX PEaKIIUi;

yCTaHABJIWBATh MPUYNHHO-CIICCTBEHHBIE CBSA3H MEXKITY NU3yIaeMbIMH SIBJICHUSIMU,

CTPOHTH JIOTUYECKUE pacCyXJeHUsl (MHIAYKTUBHEIC, IEAYKTUBHBIE, TI0 AaHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMsI B PACCMATPUBAEMBIX SIBJICHHUSAX, (POPMYIHPOBATH BBIBOJBI H
3aKJIIOUCHUS;

MPUMEHSATh B TIPOIECCE IMO3HAHUS, HMCIOIb3YEMbIE B XHMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJICJTH, TIPe0OpPa30BhIBaTh MOJICIBHBIC MPEACTABICHUS — XHMHUSCKUN 3HAK (CHMBOII) DJICMCHTA,
XuMH4Yeckas (Qopmyna, ypaBHEHHE XHMHUYECKOM peakuuu — TPU PElICHUU y4eOHBIX
MO3HABATEILHBIX U MPAKTUICCKUX 3a/1ad, MPUMEHSATh HA3BaHHBIC MOJICIIBHBIC TIPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a30BbBIe HCCIeA0BaTEeIbCKUE IeliCTBUSA:



BJIa/IETh OCHOBAMH METOJIOB HAyYHOr' O MIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIIHII;

dopMmynupoBaTh L€IM W 3aJaud  MCCJIEIOBAHMSA, MCIIOIb30BATh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA MTO3HAHUSI U OCHOBBI JUISI
(bopMHUPOBaHUS TUIIOTE3BI MO IPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CY)KJICHUM;

BJIQ/IETh HABBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHMSI W TPOBENEHUS YYCHHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HaOMI0JaTh 3a XOJOM IPOLEcca, CaMOCTOSATENbHO
IPOrHO3UPOBAaTh €ro pe3ynbrar, ¢GopMyaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCUTENILHO
JIOCTOBEPHOCTHU DPE3YJIbTaTOB HCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM MCCIEA0BAaTEIbCKOM UM TMPOEKTHOW JESITEIbHOCTH,
HPOSIBJIATE  CIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METO/OB pPELICHUS
IPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMUHBIX METOJO0B [TO3HAHUS.

3) paGora ¢ nHpopmanmei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHMKAX MH(OpManuu (HayqHO-IIONYJsIpHasl JINTepaTypa
XUMHUYECKOTO COJIEpKaHMsl, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHeTa), aHaIU3UpOBaTh
MH(OpMAIMIO Pa3IMYHbIX BHJIOB U (OpM TMpeAcTaBleHUs, KPUTUYECKH OLIEHUBATh €&
JIOCTOBEPHOCTb U HEITPOTUBOPEUMBOCTD;

(GopMyInpoBaTh 3alpOChl U IPUMEHATh pPa3jIMYHbIE METOAbI INPU IIOMCKE M OTOOpE
uH(pOpMaIU, HEOOXOAUMOM JJIS BBITOTHEHUS Y4EOHBIX 33/1a4 ONpeIeIEHHOrO TUIIA,

npuoOpeTaTh OIBIT HCHOIb30BAHUSA HMH(OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpenCTaBIeHHs HHPOPMAIUKU (CXEMBI,
rpaduKky, TuarpaMMsl, TaOJIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAyYHBIH SI3bIK B KayecTBE CpeIcTBa Hpu padoTe ¢ XUMHUYECKOU
uH(popMaIueil: MpUMEHATh MEXIIpeIMETHbIE ((PU3NYECKHe U MaTeMaTUYeCKue) 3HaKu U CUMBOJIBI,
dopmyiibl, a00OpeBHATYpBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U IPe00pa30BhIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIAHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUAIMMU:

3a7laBaTh BOMNPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl B XOJ€ AMANOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh  HJEH, (OPMYIHPOBATH CBOM TPEMJIOKECHHUS OTHOCHTEIBHO  BBIOTHEHHS
IIPEIUIOKEHHOM 3aa4u;

BBICTYaTh C MPE3EHTAlMel pe3yJbTaTOB IO3HABATEIbHON JEATEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSTENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKON paldoThl MO MCCIEAOBAHUIO CBOMCTB M3y4YaeMbIX BEILECTB, pealu3aluy ydeOHOro
npoekTa M (QOpMyJIHMpOBaTh BBIBOABI IO pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM
COTJIAaCOBAHUS MO3UIIMI B X0OZ€ 0OCYK/ICHUSI 1 OOMEHa MHECHUSIMH.

OBnajgeHue yHMBePCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

CaMOCTOATENIBHO IIAaHUPOBaTh M OCYHIECTBJIATH CBOK ITO3HABATEIBHYIO JACATEIBHOCTD,
ompenensas e€ LeNd W 3aJa4d, KOHTPOJIMPOBATH U IO Mepe HEOOXOOUMOCTH KOPPEKTHPOBAThH
npeJlaraéMblii alroOpuT™M JIEHCTBUIM NpU BBINOJIHEHUH Y4eOHBIX M MCCIEI0BATENbCKUX 3ajad,
BbIOMpaTh HambOonee d(Hh(HEeKTUBHBINA CIIOCOO MX PELICHHS C Y4ETOM IOJyYeHHs] HOBBIX 3HAHHHA O
BEUIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMUs» OTPaXaroT:

c(hOPMUPOBAHHOCTh MPEJICTABICHUN O XUMHUYECKOW COCTaBJISIONICH €CTeCTBEHHO-HAy4YHOM
KapTHHBl MHpA, POJTU XUMHUHU B IMO3HAHUU SIBJICHUA TPHPOIBLI, B (OPMUPOBAHWUU MBIIUICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHON TI'pPaMOTHOCTH, HEOOXOIUMOM Ui pEeUIeHHs
IPAKTUYECKUX 3aJad M DSKOJIOTMYECKH OOOCHOBAaHHOIO OTHOUIEHHS K CBOEMY 3J0pPOBbIO U
MIPUPOIHON CpELIE;

BJIQJICHUE CUCTEMON XMMHWUYECKUX 3HAHWW, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINAE TTOHATHUS
(XMMMYECKMI 3JIEMEHT, aToM, OJJEKTpOHHAs oOO0O0JOYKa aromMa, MOJIEKYJa, BaJCHTHOCTD,
3JEKTPOOTPULIATEILHOCTh, XUMHUYECKasi CBSI3b, CTPYKTypHas ¢opMmyna (pa3BépHyTas U
COKpaléHHas), MoJib, MOJIIpHAsE Macca, MOJISIPHBIM 00bEM, YIIIEpOAHBINA CKeNeT, (yHKIMOHATIbHAS
rpyInma, pajukail, U30MepHUsl, U30MEPbl, TOMOJIOTMYECKUH Psi/l, TOMOJIOTH, YIJI€BOAOPObI, KUCIOPOJ
U a30TCOJEpKAIlKE COEUHEHUsI, MOHOMED, IIOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHbIE
COEMHEHMS); TEOPUU M 3aKOHBI (Teopusi CTpOeHHs opraHudeckux BemecTB A. M. Bbyrtieposa,
3aKOH COXpaHEHMsSI MacChl BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XHUMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAHUSA NPUYMHHOCTU M CHCTEMHOCTH
XUMHYECKUX SIBJIEHUHM, (DAKTOJIOTHYECKUE CBEACHHS O CBOMCTBaX, COCTaBe, IMOIYYECHUH U
0€30IaCHOM HCHOJb30BAHUM BAKHEHIINX OPraHMYECKUX BELIECTB B OBITY M MNPAKTUYECKOH
JESATENbHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUI BBISIBIISITh XapaKTEPHbBIE MPU3HAKH MOHSITHI, YCTAHABIMBATh MX
B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIME MOHATHS IIPU ONUCAHUU COCTaBa, CTPOEHUA M
[IPEBPALLECHUI OPTAaHUYECKUX COCAVNHEHUN;

c(hOPMUPOBAHHOCTh YMEHHI HCIONB30BaTh XHWMHUYECKYIO CHMBOJMKY JJISi COCTaBICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpAIIEHHON) POPMYII OpraHUYECKHX BEIIECTB U
YpaBHEHUN XMMHYECKUX PEaKLMi, U3rOTaBIMBATh MOJEIA MOJIEKYJ OpPraHUYECKUX BELIECTB JIf
WUTIOCTPALIMKM UX XUMUYECKOT'O U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHAaBIUBATh MPUHAAJICKHOCTh H3YUYEHHBIX OpPraHUYECKHUX
BEUIECTB [0 KX COCTaBy M CTPOEHUIO K ONPENENEHHOMY KiacCy/Tpylie COeIuHEeHUN
(YrieBoAopoabl, KUCIOPO U a30TCOJepIKAIUe COeTMHEHHS], BBICOKOMOJIEKYJIIPHbIE COSINHEHMS),
JaBaTh WM Ha3BaHHMs 1o cucremarudyeckoii HomeHkmarype (IUPAC), a Taxxke mnpuBOIUTH
TPUBUAJIbHBIE HA3BaHUsl OTJAEIbHBIX OPraHUYECKUX BELIECTB (ITUJICH, MNPONUJICH, AalleTHIICH,
STUJICHTJIMKOJb, TIUIEpUH, (eHO, popMallberul, aleTaabIeTul, MypaBbuHas KUCIIOTa, YKCYyCHas
KHCIJIOTA, OJICMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIIOK03a, PPYKTO3a, Kpaxmal, HeJIIII03a,
TJTUITUH);

c(OPMHPOBAHHOCTh yMEHUS OIPENENATh BUABI XHMHYECKOW CBS3M B OPraHUYECKUX
COeIUHEHMX (OIMHAPHBIC U KPaTHBIC);

c(OPMUPOBAHHOCTb YMEHMSI MPUMEHSTh IOJIOKEHHUS] TEOPUU CTPOEHUS OpraHUYeCKHX
BemecTB A. M. BbyrnepoBa as 0ObsICHEHHS 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHUsI MAacChl BELIECTB;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3HUECKUE U XUMUYECKUE
CBOMCTBAa THUMHMYHBIX MPEJCTABUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BELECTB (METaH, 3TaH,
STHJICH, TPOMNWJICH, aleTWieH, OyramueH-1,3, meTmnOyraauen-1,3, OEH301, METaHOMN, JTAHOI,
STUJICHIJIMKOJb, TIUIEPUH, (DEHOJ, alleTalbIerul, MypaBbuHas U YKCYCHAas KHCIIOTHI, TIIIOKO03a,



KpaxmaJ, LeJIIK0JI03a, aMUHOYKCYCHasi KHMCIIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIY
HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIMUI C HCIOIb30BAHUEM CTPYKTYPHBIX
opmyur;

c(OPMHUPOBAHHOCTh YMEHHsI XapaKTepU30BaTh UCTOYHHUKH YIJIEBOAOPOAHOrO CHIpbs (HE(TH,
IOPUPOJHBIA Ta3, yrojib), CIOCOOBI MX MEpepabOTKHM U MPAKTHYECKOE MPUMEHEHHE IMPOIYKTOB
nepepadboTKy;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJAUTH BHIYMCIEHUS MO XUMUYECKUM YpaBHEHHSIM (Macchl,
00bEMa, KOIMYECTBAa UCXOJHOTO BEUIECTBA MITM MPOAYKTA PEAKIUU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEUIECTB HJIM MIPOAYKTOB PEAKIINHN);

c(OpPMHUPOBAHHOCTh YMEHUH BIAJIETh CUCTEMOW 3HAHHWA OO0 OCHOBHBIX METOIAaX HAyYHOTO
MO3HAHMSI, UCTIOJIb3YEMbIX B XUMUU TIPU U3YUCHHUH BEIIECTB U XMMHUUYECKUX SIBJICHU (HaO0IeHuE,
U3MEpEHHE, IKCIEPUMEHT, MOJEIMPOBAHNUE), UCIIOIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
NPUHATHS PEIICHUA B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BELIECTBAMU U MX
PUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHHUH COOMIOAATh IMpaBHJia MOJIb30BAHUS XMMUYECKOM MOCynod u
nabopaTOpHBIM 00OpPY/AIOBAaHHEM, a TaKXkKe MpaBuiIa OOpaIIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU TI0 BHIMOJTHEHHIO JIA0OPATOPHBIX XUMUYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBIIOJIHATH XUMHUYECKHUH HKCHEPHUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB NPU HArpeBaHUM, NOJYyYEHUE ITUJIIEHA U H3YyYEHHUE €ro
CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPraHUYECKHX BEIIECTB, JIEHATypalus OelIKOB MpU HarpeBaHUH,
[[BETHBIC PEAKLIUU OCIKOB) B COOTBETCTBHH C MPABMIAMH TEXHHKH O€30MACHOCTH NPU OOpaIieHUH
C BemlecTBaMH M J1aOOpaTOPHBIM OOOPYIOBaHHEM, MPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO
IKCIepUMEHTa B (OpME 3aliCH ypPaBHEHUH COOTBETCTBYIOIIMX pEAaKUUH © (OPMYIUPOBATH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
NOJTY4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpesIcTBa MaccoBOM nHpopmanuu, IHTepHET U ApYyrux);

c(hOpMHUPOBAHHOCTh yYMEHHH COOJIIOJAaTh TpaBMJIa DKOJOTMYECKH  I1€JI€CO00pa3HOT0
NOBEJICHUSI B OBITY W TPYNOBOW MAEATENbHOCTH B MLEISIX COXPAHEHHS CBOETO 3/I0POBbS H
OKpY>Kalollle MPUPOAHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OpPraHU3MBbI
ONpEeNEIEHHBIX OPraHUYECKUX BELIECTB, TOHMMAas cMbIch nokasarens [1/IK, noscHaTs Ha mpuMepax
CIOCOOBI YMEHBIICHHS U MPEIOTBPAIICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKa;

Ui O0ydyarouMxcs C OrpaHUMYEHHBIMH BO3MOYKHOCTSMM 3[0POBBSI: YMEHHE MPUMEHSThH
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS BEIECTB U XUMUYECKHX SBJICHUII;

JUISL CIIETIBIX M CITA0OBUIIIUX OOYYAIOMIMXCS: YMEHHE HCIONB30BaTh Pelbe(HO-TOUCHHYIO
cucremy obo3HaueHuit JI. bpaitns s 3anucu XuMuueckux Gopmy.

11 KIIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as U HeopraHu4eckasi XuMUs» OTPakaroT:

c(hOpMHUPOBAHHOCTh TPEACTABJICHHUI: O XUMHUYECKONW COCTABJISIIONIEH €CTECTBEHHO-HAYYHOU
KapTHHBl MHpA, POTU XUMHUHU B TO3HAHUU SIBICHUNA TPHUPOIBI, B (POPMUPOBAHWUU MBIIUICHUS H
KYJIbTypbl JHUYHOCTH, €€ (YHKIMOHAIBHON TI'pPaMOTHOCTH, HEOOXOIUMOM Uil pelIeHHUs
MPAKTHYECKUX 3a7a4 M OKOJIOTHYECKH OOOCHOBAaHHOI'O OTHOIICHHWS K CBOEMY 3/JI0DOBBIO U
MIPUPOJHOU Cpene;

BJIAJICHHE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpPasi BKIIOYAET: OCHOBOIIONATAIOIINE TTOHATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, O- 3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJIa,



MOJIb, MOJISIPHBIA  00BEM, BAJIEHTHOCTH, JJICKTPOOTPHUIATEIHLHOCTh, CTENCHh OKHCICHUS,
XUMHUYECKas CBsA3b (KOBaJeHTHAas, HOHHAs, METaJUIMYecKas, BOJOpPOJAHAs), KpUCTALTUYecKas
pemérka,  TUIOBI  XMMHYECKHX  PEaklUi,  PacTBOpP,  DJICKTPOJIUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOIUTHYECKAs] JUCCOLUALINS, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOM peaklini,
XUMHUYECKOE paBHOBECHE), TEOPHH H 3aKOHBI (TEOpUS DJICKTPOIUTHUYECKON JAMCCOIHUAIINH,
nepuoauyeckuit 3akod /. 1. MenneneeBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB, 3aKOH COXPaHEHUs
W TIpeBpaIieHus] SHEPTUU MPU XUMUUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3BIK
XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIKAILME B OCHOBE TOHUMAHUS IPUUYMHHOCTH U CUCTEMHOCTHU
XUMHYECKUX SIBIICHUHM, (HAKTONIOTHYECKHUE CBEACHHS O CBOMCTBaX, COCTaBe, IMOIYYCHUH U
0€e30MacCHOM HCIIOJIb30BAHUM BAXKHEUINIUX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU
JeSTEIbHOCTH YEIOBEKA;

c(OPMUPOBAHHOCTh YMECHUI BBISIBISITH XapaKTEPHBIC MPU3HAKK MTOHITHH, YCTAHABIIUBATH MX
B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE MOHATHS IIPU OMUCAHUU HEOPTaHMYECKUX BEIIECTB
Y UX NPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHI HCIIONB30BaTh XWMHUYECKYI) CHMBOJIHKY MJIi COCTaBICHUS
(dbopMys BELIECTB U YpaBHEHUM XUMHUYECKUX peaklnii, cucrematnueckyto HoMeHkIatypy (IUPAC)
Y TPUBUAIbHBIC HA3BAHUS OTACIBHBIX HEOPTaHMYECKHUX BEIIECTB (yrapHBIM ra3, YIIeKUCIbIA Tas,
aMMHaK, raniéHasi U3BeCTh, Heral€Has u3BecTb, IUThEBAs COJa, MUPUT U JPYTHeE);

c(OPMUPOBAHHOCTh YMEHHH ONpPENEISITh BAJICHTHOCTh U CTCIICHb OKUCIICHUS XUMHYECKHUX
3JIEMEHTOB B COCIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U (KOBaJICHTHAs, MOHHA,
METaJNIMYecKasi, BOAOPOJAHASA) B COCAMHEHUSX, THUI KPUCTALIUYECKOM PEIIETKH KOHKPETHOI'O
BellecTBa (aTOMHAsi, MOJEKYJspHas, HOHHAas, METAJIMYecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJICKHOCTh HEOPTAaHUUECKUX BEIIECTB IO
WX COCTaBy K OMNpENENEHHOMY KIIacCy/TPYIE COSAMHEHUW (MPOCThIE BEUIECTBA — METAIUIBI H
HEMETAaJUTbI, OKCHJIbI, OCHOBAHUSI, KUCIOTHI, aM()OTepHbIE THAPOKCHUIBI, COJIN);

c(hOopMHPOBAHHOCTh YMEHUM PaCKphIBATh CMBIC NIepuoanyeckoro 3akona Jl. 1. Menneneera
U JISMOHCTPUPOBATH €r0 CHCTEMATU3HPYIOIIYI0, 00BSICHUTENBHYIO U IPOTHOCTUYECKYIO () yHKITUY;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh 3JEKTPOHHOE CTPOECHUE aTOMOB XMMHUUYECKUX
sanemeHToB 1-4 nepuonos Ilepuonnueckoit cucrembl xumuueckux snemeHToB J[. M. Menneneena,
UCIIONIb3Ysl MOHATUS «S-, P-, O-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETUUYECKUE YPOBHHU», OOBSICHSATH
3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHHM MO Mepuojam u
rpynnam Ilepuoauueckoit cucteMsl XuMuueckux aneMeHToB . . Menzeneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMUUYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PAa3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYLIECTBOBAHME TI€HETUYECKOMN
CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIIOMOINBIO YPaBHEHHWH COOTBETCTBYIOIINUX
XUMHYECKUX PEAKLIMIL;

c(OpPMUPOBAHHOCTh YMEHHUS KJIAaCCHU(PHUIIMPOBATh XHUMHUYECKHE pEaKUUU MO0 Pa3IuYHbIM
npu3HaKaM (YUCIy U COCTaBy PEarupyrONINX BEIIECTB, TEIIOBOMY 3P (HEKTy peakiuu, N3MEHEHHIO
CTETeHEeW OKUCIICHUS JIEMEHTOB, 0OpPaTUMOCTH PEaKIUH, YUaCTHIO KaTalu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHUHN COCTaBISITh YPAaBHEHUS PEAKIMI Pa3TUYHBIX THUIIOB, TIOJTHBIC U
COKpalIéHHbIE YpaBHEHHUS peakUuid HMOHHOTO OOMEHa, YYUTHIBAas YCIOBHUS, MPU KOTOPBIX ATH
peakiuu UayT A0 KOHIIA;



c(OpMHPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIIUH, MOATBEPKAAIONINE KaYeCTBEHHBII COCTaB
pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONINE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEILECTB;

c(OPMUPOBAHHOCTh YMEHUU PACKPHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuii oCpeICTBOM COCTaBJICHHMSI 3JIEKTPOHHOr0 OanaHca 3TUX PEeaKItii;

c(hOPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBHCUMOCTh CKOPOCTH XHMMHYECKON pEaKIHH OT
pa3nuYHbIX (AKTOPOB; XapakTep CMEIHICHHs XHUMHUYECKOrO paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepHU30BaTh XMMHUYECKUE MPOIIECCHI, JIeKaIIe B OCHOBE
NPOMBIIUICHHOTO TOMYYEHHs] CEPHOM KHCIOTHI, aMMHaka, a Takke CPOpPMHUPOBAHHOCTH
MpeJICTaBlIeHUd 00 OOIIMX HAYYHBIX MPUHIMIAX M SKOJIOTMYECKHUX MpodiIeMax XHUMHUYECKOro
IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUW TMPOBOAWTH BBIYUCICHUS C HCIOIB30BAHUEM MOHSATHS
«MaccoBasi J10J1s1 BEUIeCTBa B pacTBOPE», 00BEMHBIX OTHOIICHUN ra30B MPU XUMUUYECKUX PEAKIMIX,
Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O00bEMY
OJTHOTO M3 YYacTBYIOIIUX B PEaKIUMU BEILIECTB, TEIJIOBOrO 3P ¢eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHHUs MacChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIO/IaTh TpaBWia IMOJb30BAaHUS XWMHUUYECKOW TMOCYHAOU H
71a00paTopHbIM O00OPYAOBAaHHEM, a TAKXKE MpaBHUJa OOpAIIEHHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMU 110 BBIMOJTHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH TUTAHUPOBATH W  BBINIONHATH XHUMHYECKUN OKCIEPHUMEHT
(paznoxeHue MepoKCHIa BOIOPOIa B MPUCYTCTBUH KaTalu3aTopa, OnpesesieHue cpebl pacTBOPOB
BEIIECTB C TIOMOUIbI0 YHUBEPCATHHOTO MHIMKATOPA, BIUSHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON peakIiny, peakilni HOHHOTO 0OMeHa, KaueCTBEHHbIE Peakliu Ha cynbdar-, kapOoHaT-
U XJOPUI-aHUOHBI, HAa KATHMOH AaMMOHHS, pPEIICHHUE SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMaM
«Metamnel» u «HemeTamnel») B COOTBETCTBUU C TpaBUIAMH TEXHUKH O€30MacHOCTH MPHU
oOpallleHuu ¢ BellecCTBaMU U JIaOOpaTOpHBIM O0OPYJOBaHUEM, MPEJACTABIATh PE3YyIbTaTh
XUMHYECKOT0 OJKCIEpHMEHTa B (opMe 3alKCH YPAaBHEHHW COOTBETCTBYIONIMX pEaKIuid U
(dbopMyIUpOBaTH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTHUYECCKH aHAIM3HPOBATh XUMHUYCCKYI0 HWH(POPMAITHUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpEACTBa MaCCOBOM KOMMYHUKALUU, THTEpHET U Ipyrux);

c(OPMUPOBAHHOCTh yYMEHUW COONMIOJATh TPAaBWJIA OSKOJIOTHYECKH IIeJIECO00pa3sHOTo
noBe/ieHUsT B OBITY W TPYIAOBOM JEATENbHOCTH B LEISIX COXpPAaHEHHS CBOETO 30POBbS U
OKpYy’Karollled MPUPOJHOM Cpesbl, OCO3HABATh OINACHOCTbh BO3JCUCTBMSI Ha >KMBBIE OPraHU3MbI
OTNpeleNnEHHBIX BElIeCTB, MOHUMas cMbicn mokazatens [1/IK, moscHsAT, Ha mpuMepax CcrocoObI
YMEHbILIEHUS U MPEJOTBPAILEHUsI UX BPEAHOr0 BO3CHCTBUS Ha OpraHU3M YeJIOBeKa;

Ui OOy4JarolMXcs C OTPAaHHMYEHHBIMH BO3MOXKHOCTSMH 3[0POBBSI: YMEHHUE MPUMCHSTH
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMUIA;

JUISL CJICTIBIX M CAOOBUIAIIMX OOYYaIOUINXCs: YMEHHE UCIOIh30BaTh Pelibe(PHO-TOUCUHYIO
cucteMy obo3nadeHuii JI. bpaitnst st 3anucu XuMudeckux Gopmy.
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13
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ra3bl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu

R

15

[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB: IIPUPOIHBIN ra3 v MOMYTHEIE HEPTIHbIE
rasbl, HeQTh U IPOJYKTHI €€ nepepaboTKu

16
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Hpe;[eanHe OIHOATOMHBLIC CIIMPTHI: MCTAHOJ U 3TAHOIJI. BOILOpOI[HaH CBA3b

18

MHoroaToMHBIE CIIMPTHI: OTHJICHITIMKOJIb U TTIMICPHUH




19 deHou: cTpoeHue MOJIEKYIbl, (PU3NUYeCKUe U XUMUYECKUE CBOMCTRA, 1
IPUMEHEHHE

20 Anpaerunpl: GOpMalibICTHI M AllETATIbISTHA. ALIETOH 1

21 OIHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KMCIOTHI: MypaBbUHAsl U YKCYCHAsI 1

22 [Tpaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOU KHCIIOTBI» 1

23 CreapuHOBasi U OJIEMHOBAsI KUCIIOTHI, KaK MIPEICTABUTENN BBICIIUX KapOOHOBBIX 1
KHUCJIOT

24 MpbL1a KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEEe JICHCTBHE 1

o5 Crnoxubie 3(UpbI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIH3 CIIOKHBIX 1
a¢hupoB

26 JKupbl: rupoau3, IpuMEeHEeHHE, OMOJIOTHYeCKas pOJIb YKUPOB 1

27 YrneBompl: cocTaB, Kiiaccuukanus. BaxkHeime mpeIcTaBUTeNu  TIII0K03a, 1
bpykTo3a, caxaposa

28 Kpaxman u 1nemitoao3a Kak IpHPOJIHBIC TTOJIMMEPHI 1

29 KonTtponbeHas padora o pasnerny «Kuciopoacoaepikamiue opraHnuecKkie 1
COETUHEHUS

30 AMWHBI: METHJIAMWH ¥ aHWJIHH 1

31 AMUHOKUCIIOTHI KaK aM(OTEPHBIE OPTaHUIECKUE COSAMHECHHUS, UX 1
ounonornyeckoe 3HaueHue. [lentumasr

32 benku kak npupoiHble BBICOKOMOJIEKYIISIPHbIE COeAMHEHUS 1

33 OcHOBHBIE OHSTUSI XMMHUH BHICOKOMOJIEKYJISIPHBIX COeTMHEHUN 1

34 OCHOBHBIE METOIbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX coeArnHeHui. [1macTmaccsl, 1
Kay4yKHd, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 xnmacc

Kor-
Neni/mm Tema ypoxka BO
4acoB

1 XUMHUYECKUH dTIEMEHT. ATOM. DIEKTPOHHAs KOH(PUTYpallHs aTOMOB 1

9 [Tepuoanueckuii 3akoH u [leproauueckas cuctema XuMH4eCKux saeMenToB J1. U. 1
MeHeneeBa, UX CBsI3b C COBPEMEHHOM TEOPHUEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB M UX COSIUHEHHH 110

3 rpymnmnam u nepuojam. 3HaueHHe MePUOUYECKOro 3aKOHA U CUCTEMbBI XUMUYECKUX 1
snemenToB [[.M. Menzeneesa B pa3sBUTUH HAYKU

4 Crpoenue BermecTBa. XUMHYECKask CBsI3b, €€ BUJIbI, MEXaHI3MbI 00pa30BaHUS 1
KOB&JICHTHOM CBsI3H. BogopoaHas cBA3b

5 BanenTHOCTB. Dn€kTpoOoTpUIaTENBHOCTE. CTENEHb OKUCIeHus. BemecTa 1
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS

5 [TonsiTue 0 nucnepcHbIX cucteMax. VICTHHHBIE U KOJIJIOUIHBIE pacTBOpBL. MaccoBas 1011 1
BEIIIECTBA B PACTBOPE

- Knaccudukanus u HOMEHKIaTypa HEOPTAaHUYECKUX COeMHEHNH. [ eHeTrueckas CBsI3b 1
HEOPraHWYECKUX BEUIECTB, Pa3INUYHbIX KJIACCOB
Kiaccudukanys XuMuueckux peakiiuii B HEOPTaHUIECKOM U OpraHUYECKOW XUMUH.

8 3aKOH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH COXPAHEHUS U IIPEBPAILICHUS SHEPTUU MPU 1
XUMHUYECKUX PEaKIMUAX

9 CkopocTtsb peakiuu. OOpaTuMple peakui. XUMHYECKOE PAaBHOBECHE 1

10 [TpakTtuueckas padora Ne 1. «BrnusHue pa3nuyHbiX (PakTOpoOB Ha CKOPOCTh XUMUUYECKOU 1
peakuum»

11 DnexTponutudeckas aucconuanus. [lorstre o BogopomHom mokasarene (pH) pactsopa. 1
Peakiiun nonHoro oomMeHa. [ 'uipoin3 opraHnuecknuX U HEOPraHUYECKUX BEIECTB

12 OKHCIUTETFHO-BOCCTAHOBHUTENIbHBIE peakiuu. [IoHsITHE 00 2JIEKTPOIN3€E PaCIIaBOB U 1
pPacTBOPOB coJIeit

13 Kontponbhas padota no pazneny «TeopeTudeckie OCHOBBI XUMUM» 1

14 Merainnebl, ux nojaoxenue B [lepuoandeckoi cucreme XuMuueckux snemeHToB /. 1. 1
MenpeneeBa 1 0COOEHHOCTH CTpOCHHS aToMOB. O0IMe GU3HIecKrue CBOWCTBA METAIIIIOB

15 CrninaBbel METAJIIIOB. DJIEKTPOXUMHUYECKUN Psii HAIIPSIKEHUM METaJJIOB 1

16 XUMHUYECKUE CBOMCTBA BAKHEUILIMX METAIIIOB (HATPU, KK, KalnbI[Ui, MarHUi, 1
ATFOMUHUN) U UX COSAMHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEAW M UX COCTUHEHHUI

18 XHUMHUYECKHE CBOMCTBA IIUHKA, Kelle3a U NX COSANMHCHUI

19 [Tpaktuueckas padora Ne 2. "Pemienne skcriepuMeHTaIbHBIX 3a/1a4 110 TemMe «MeTamibn"

20 Hewmeraisl, ux nonosxenue B [leppuoanueckoit cucreme XuMu4eckux aaemeHToB 1. W. 1
MeHeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB

21 dusnueckre CBOMCTBA HEMETAILIIOB. AJIJTIOTPOIUS HEMETAJUIOB (Ha MMpUMEpe KUCI0poa, 1
cepsl, pocdopa u yriepona)

22 XUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX COSAMHEHUN 1

23 XUMHUYECKUE CBOMCTBA a30Ta, pochopa U UX COCTUHEHUN 1

24 XUMHUYECKUE CBOMCTBA yriepoa, KpEMHUS U UX COSTUHEHUN 1

25 [IpuMeHeHne Ba)KHEUIINX HEMETANIOB U UX COSAUHEHUN 1

26 O0001IeHe 1 cucTemMaru3anus 35aguiil no reMe «Hemeramwiey. Berauciieusd 1o 1




YPaBHEHUSIM XMUMHYECKUX PEAKIIUN U TEPMOXUMHUYECKUE PACUEThI

97 [TpaxTueckas padora Ne 3. «PemeHue s3kciepuMeHTAIbHBIX 33/]1a4 10 TEME 1
"Hemerannnl"»

28 Kontponbhas pabora no remam «Metamibi» u «Hemeramnsy/Beepoccuiickas 1
IpoBepoyHas pabora

29 Heoprannueckue u oprannueckue Kuciotel. Heopranudeckue u opraHu4eckue 1
OCHOBaHHUS

30 AMdoTepHbIe HECOPraHUYECKUE U OpraHUIECKUEe COeAMHEHUs. | eHeTnueckast CBsI3b 1
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB

31 Ponb xumun B 00ecriedeHIH SKOIOTHYECKOM, SHEPreTUYECKON U TUIIIEBOM 1
0€30MacHOCTH, PA3BUTHH MEIUIMHBI

32 [IpencraBnenust 00 0OUUX HAYYHBIX MIPUHIIAIIAX TPOMBIILICHHOTO TTOTYYCHUS 1
BaXKHECHUIIIX BEIISCTB

33 UYennoBek B MUPE BEIIECTB U MAaTEPUATIOB

34 XUMUS U 3I0POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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OTZAEJIbHbIX MPEAMETOB MMEHU M.H. TOJICTUXUHA", [IOHLIOBA EJIEHA
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