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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMMa Mo XuMHUHM Ha ypOBHE CpelHero obmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoe DexepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepaunn», TpeOOBaHHI K pe3ylbTaTaM OCBOEHHUs (enepalibHOl 00pa3oBaTeIbHOM
porpaMMel cpeanero oomiero oopazosanus (POIT COO), npeacrapneHHbIX B DeepalibHOM
rocynapcTBeHHOM oOpaszoBarensHoM cranaapte COO, ¢ yuérom KoHnenmnuu npenogaBaHus
y4eOHOro mpeamera «XuMus» B 00pazoBaTelbHbIX opranusanusax Poccuiickont denepanmu,
peayu3yIolMX OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, W OCHOBHBIX IOJIOKECHHIA
«Ctparerun pasutusa BocnuTaHus B Poccuiickoit @enepanuu Ha nepuof ao 2025 roga»
(Pacnopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXONIOB K pa3pabOTKe MpOrpamMmbl MO XMUMHH, K ONpeAeNeHHI0 001eit
cTpaTeruu OOy4YeHHUs, BOCHUTAHHS W pPa3BUTHUS OOY4YaIOLIUXCS CPEICTBAMHU Y4eOHOTrO
npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABWIIM KOHIICTITYaJIbHbIC
nonoxenuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIeJIeH, COJEp)KaHMs, PE3yIbTaTOB
oOyueHusi U TpeOOBaHUN K YPOBHIO OJITOTOBKU BBIMTYCKHUKOB.

XuMudeckoe o00pa3oBaHME, IMIOJIydaeMO€ BBIMYCKHUKAaMH O0IIe00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMON 4dacThio uX oOpa3zoBaHHOCTH. OHO CIIYXKHUT
3aBepUIAIOIIMM ATArlOM peajn3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITFOUYEBBIX
LIEHHOCTEH, MPUCYIIUX MEIOCTHOW CUCTEME XHMHYECKOro oOpa3oBaHMs. ODTH IIEHHOCTU
KacaroTcs MO3HAHMs 3aKOHOB MPUPOIBI, (POPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YeloBeKa, a TaKkKe OSKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3I0POBBI0 U
NpUpOAHON cpene. Peanmusyercss xumuueckoe oOpa3oBaHHME OOYYarOIIMXCS Ha YpPOBHE
cpenHero oOmiero oOpa3zoBaHUs CPEACTBAMH y4eOHOro mpeaMera «XuMHsS», COACpKAHUE U
MIOCTPOCHHE KOTOPOTO OMPEIENICHbI B MPOrpamMMe MO XUMUU C YYETOM CHElU(pUKUA HAYKH
XUMHH, € 3HAYCeHUS B TIO3HAHWH MPHUPOJABI U B MaTEpUaIbHON KHU3HU OOIIECTBa, a TAK¥KeE C
y4€TOM O0IIMX LeNiel ¥ MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpenHero obmiero oopazoBanus B Poccuiickoii deneparum.

XuMHUsL Kak »DJEMEHT CHUCTeMbl €CTEeCTBEHHBIX HayK WrpaeT ocoOyi poiib B
COBPEMEHHOW LIMBUIIM3ALIMH, B CO3/JaHUN HOBOM 0a3bl MaTepuaibHOM KylIbTypbl. OHAa BHOCUT
CBOH BKJIaJl B (POPMUPOBAHHE PALMOHATIBHOTO HAYYHOT'O MBILIIEHUS, B CO3/1aHUE 1IETIOCTHOTO
NPEJCTaBICHUS 00 OKPY)KAIOLIEM MHUpPE KaK O €IMHCTBE HPUPOABI U YEIOBEKa, KOTOpOe
¢dbopmMHpyeTcs B XUMUH HAa OCHOBE TTIOHUMAaHUS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MUpA,
OCO3HAaHHUsl B3aMMOCBSA3M MEXKIY CTPOEHHEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMU
00J1aCTsIMH TPUMEHEHHUS.

TecHO B3auMOIEHCTBYs C JPYTMMH €CTECTBEHHBIMM HayKaMM, XUMHUS cTajia
HEOTHEMJIEMON YacCThbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHUEM YCHEIIHOTO TPyAa U
KHU3HM KaXA0ro uwieHa oOmectBa. CoBpeMeHHas XUMHsS KaKk HayKa cO3MJaTesbHas, Kak
HayKa BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha pellleHHe II00albHBIX MpoOjIeM yCTOWYMBOIO
pa3BUTHsA 4YEJIOBEYECTBA — CBIPHEBOM, DHEPreTHUYECKOM, IHUIIEBOM, 3KOJOTHYECKON
0€30MaCHOCTH U OXPaHbI 37J0POBBSI.

B cootBercTBMM ¢ OOIIMMHU HEISAMHU W NMPUHLMIAMH CPEAHEro o0Iero odopa3oBaHus
cogepkanue mnpenmera «Xumus» (10-11  kmaccel, 0a30BbIii  ypOBEHb HM3y4YEHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY OOYyYaromuxcs,
HEOOXOAMMYI0O UM JuId BBIPaOOTKM MHPOBO33PEHUYECKHX OpPUEHTHUPOB, YCIIEUIHOTO
BKJIIOYEHUSI B JKM3Hb COI[MYMa, INPOJODKEHUS O0pa3oBaHMs B pa3IMUYHBIX 00JAcTAX, HE
CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTraBisiomuMu NpeaMeTa «XUMHs» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OOmmas U HeOopraHuveckas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUs
KOTOPBIX SIBJIAIOTCS OCHOBBI 0Aa30BOM HAYKH: CUCTEMA 3HAHUH 10 HEOPraHUYECKOW XUMHH (C
BKJIFOYCHHEM 3HAHUN M3 0oOlIed XMMUHM) U opraHudeckod xumuu. dopMupoBaHue JTaHHOU



CHCTEMBbI 3HaHUH NIPU U3YYEHHH IPeaAMeTa 00eCTIeunBacT BO3SMOKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3usl BEMIECTB HAa OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPUI XUMUH.

CrtpykTypa conmepxaHusi KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHu4ecKas XUMus» COPMUpPOBAaHA B MPOrpaMMe IO XHMMHUU Ha OCHOBE CHCTEMHOTO
MOJX0Ja K M3YYEHHIO y4yeOHOro marepuana U oOyCIIOBIIEHa MCTOPHUYECKH 00O0CHOBAaHHBIM
pa3BUTHEM 3HAHUI HA ONpENeIEHHBIX TEOPETHUECKUX YPOBH:X. Tak, B Kypce OpraHuuecKoi
XMMHH BEIIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KIJIACCHYECKOW TEOPUH CTPOCHUS
OpPraHMYEeCKUX COEJAMHEHHH, a TaKkKe Ha YPOBHE CTEPEOXMMHYECKHX M DIIEKTPOHHBIX
IpEeACTaBICHUN O CTpoeHnH BeniecTB. CBeneHns 00 M3yd4aeMbIX B Kypce BELIECTBaX Jar0TCs
B Pa3BUTUH — OT YIJIEBOJIOPOAOB IO CIIOKHBIX OHMOJIOTMUECKH AKTUBHBIX COCAMHEHHMH. B
Kypce OpraHMYecKOW XMMHH IIOJIy4aloT pa3BUTHE c(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero o0Opa3oBaHMs TEpPBOHAYAIBHBIC IPEJCTABICHUS O XUMHYECKOH  CBS3H,
KJIacCU(HUKAMOHHBIX ITPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHHS,
0 XMUMHYECKOI peakium.

[Tox HOBBIM yriIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOr0 YpOBHS pPacCMaTpUBACTCS
M3y4CHHBIH Ha YypPOBHE OCHOBHOTO OOHIEro 0Opa3oBaHMs TEOPETUYECKUI Marepuan u
(baKTOIIOTUYECKHE CBEACHUS O BEUIECTBAX M XMMHYECKOH peaknuu. Tak, B YaCTHOCTH, B
Kypce «OOmas 1 HeopraHuyeckass XMMHs» O0OydaroIIUMCs MPEIOCTaBISIETCs BO3MOKHOCTh
OCO3HATh 3HAYEHHUE MEPUOIMYECKOTO 3aKOHA C OOLIETEOPETHUECKHX M METOJOJIOTMYECKUX
NO3MIUHA, TIyOXKe TWOHATh HCTOPHYECKOE H3MEHEHHEe (YHKUMH 3TOro 3akoHa — OT
o0o0maromiei 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O Ba)KHEHIINX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX
U TPUMEHEHHH, a TAaKKe O XUMHYECKUX PEaKIHAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSIX
IpOTeKaHus JornoHseTcs B Kypcax 10 u 11 kimaccoB 3neMeHTaMu COAEpKaHMs, UMEIOLMU
KYJIBTYpOJIOTMUECKUI U NPUKIAJAHOM XapakTep. DTH 3HAHUSA CIIOCOOCTBYIOT NOHMMAHUIO
B3aUMOCBSI3M XHMHHM C JPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIBHOH U
MPAaKTHYECKON JIESITENbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHS K IPOLIECCY
TBOpYECTBA B O00JACTH TEOPHM M MPAKTUYECKHX TPHIOKECHUH XHMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX IpoliemMax,
CBSI3aHHBIX C XUMMEH, KPUTUYECKH OCMBICIMBATh HH(POPMALMIO U HPUMEHATH €€ s
MOTIOJIHEHUsI ~ 3HAHUHM,  pelleHWs  WHTEJUIEKTYaJlbHBIX M JKCIHEpUMEHTaIbHbIX
HCCIIeIOBAaTEeNbCKUX 3aJad. B menoMm cogepkanue ydeGHOro mpeamera «XUMHs JTaHHOTO
YPOBHS U3yU€HHs] OPUEHTHPOBAHO HA (POPMUPOBAHUE Yy OOYUAIOIIMXCS MUPOBO33PEHUECKON
OCHOBBI /ISl TOHUMaHUS (GUIOCOPCKUX UAEH, TAKMX Kak: MaTepHajJbHOE eIUHCTBO
HEOPraHMYeCKOro ¥ OPraHM4ecKoro Mupa, 00yCJIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM
U CTPOCHHEM, I03HABAEeMOCTb INPHUPOJAHBIX SBICHUH NYTEM S3KCIEPUMEHTa M peIIeHUs
MPOTHUBOPEYNI MEXy HOBBIMH (paKTaMH U TEOPETUUYECKUMHU HPEANOChUIKAMH, OCO3HAHUE
pOJAM XHMMHU B pEIIEHUH OHKOJOTMUECKHX MpobsieM, a Takxke mpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPhs, CO3aHUS HOBBIX TEXHOJIOIUN U MaTepUAJIOB.

B mnnane pemieHus 3ajad BOCIUTAHMS, PA3BUTHS U COLMAIM3ALMU OOYYaOLIMXCS
MPUHATBIE MPOTPaMMOIl MO XMMHUHU TOJXOJbI K ONpPECNICHUIO COAEp)KaHUS U MOCTPOCHHUS
npeaMera NpeaycMaTpuBalOT — (OPMHPOBAHME YHUBEPCAIbHBIX  y4eOHBIX JAEHCTBHIA,
UMeroIuX 0a30Boe 3HAUEHHUE Ul PA3JIMYHBIX BUAOB JAEATENBHOCTH: PELICHUs HpoOieM,
MOMCKA, aHanmu3a M o0paboTKHM HH(GOpPMAIMK, HEOOXOJUMBIX ISl MPUOOPETEHHs OIbITa
MPAKTUYECKOH M HCCIEO0BAaTENIbCKOM JEATETbHOCTH, 3aHUMAIOIIEl BakKHOE MECTO B
MO3HAHUU XUMUH.

B mpakTuke npenojaBaHus XMUMHHM KaK Ha YpPOBHE OCHOBHOT'O 00Iero oOpa3oBaHus,
TaK MU Ha YpPOBHE CpelHero oOmiero oOpa3oBaHMs, NMPU ONPEAENCHUH COJAep)KaTeNTbHON
XapaKTepUCTUKH 1IeJeld M3yueHHs MpeaAMeTa HallpaBlIeHHEM IEpPBOCTENIEHHONW 3HAYMMOCTHU
TPAJUIMOHHO TpHU3HAETCS (OPMHUPOBAHHME OCHOB XHMHYECKOM Hayku Kak oO01acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, NMPAKTHUECKOW NEATEIbHOCTH YEeNIOBEKa M KaK OJHOTO M3



KOMIIOHEHTOB MHPOBOH KyJIbTypbl. C METOAMYECKOM TOYKM 3pPEHHMS TaKOW MMOIXOd K
OIIPEEIICHUIO LIeJIel N3YUeHHS PEMETa SBISETCS BIOJIHE ONPABIaHHBIM.

CorylacHO JaHHOHM TOYKE 3pEHUs TJIaBHBIMHU LENSIMH M3y4eHUs IpeaMeTa « XUMUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (QopMUpOBaHHE CHUCTEMBl XMMHYECKMX 3HAHWH KaK Ba)KHEWIIEH COCTaBISIOLICH
€CTECTBEHHO-HAYyYHOH KapTUHBI MUPA, B OCHOBE KOTOPOH JIe)KAT KIIFOYEBbIE TIOHSATHS,
(byHIaMeHTaJIbHBIE 3aKOHBI M TEOPHUH XHMHHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U
MOHUMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIICHWH MHMPOBO33PEHYECKOr0 XapakTepa,
O3HAaKOMJICHHE C MICTOPHEH UX Pa3BUTHUS M CTAHOBJICHUS;

e (QopMupoBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IMO3HAHMUS BEIECTB
M XMMHUYECKMX  DPEaKIid, HEOOXOAMMBIX s  NPHOOpPETEeHHs  YMEHHit
OPHEHTHPOBATHCS B MHpPE BEIIECTB M XWMHUYECKHX SIBJICHUH, MMEIOIIUX MECTO B
IpUpOJie, B IPAKTHYECKOM 1 TTOBCETHEBHON KU3HH;

® pa3BUTHE YMEHUH M CIOCOOOB JEATEIFHOCTH, CBS3aHHBIX C HAOJIONCHHEM H
OOBSCHEHNEM XHMMHYECKOTO O3KCIICPUMEHTa, COOJIOACHHEM NpaBHJ Oe301acHOro
oOpalleHHs C BEIIECTBAMHU.

Hapsiny ¢ atum, conepikartenbHas XapakKTepHCTHKA IIeJIel U 3a7a4d U3y4eHus IpeMeTa
B TporpaMMe€ II0 XUMHU YTOYHEHa M CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMHU
IIPUOPUTETAMU B CUCTEME CPEHEro obuiero oopazoBanust. CerogHs B NpenojaBaHuu XUMUU
B Oouiplllell cTemeHW OTHAETCS NPENNOYTEHHE MPAKTUYECKOH KOMIOHEHTE COAEpIKaHMs
o0Oy4eHUs, OpPHEHTHPOBAHHOM Ha TIIOATOTOBKY BBINYCKHHKA 0O0IE00pa30BaTEeIbHOI
OpraHM3alH, BIAJCIOIIET0 HE Ha0OpOM 3HAHWH, a (YHKIMOHAJIBHOW TPaMOTHOCTHIO, TO
€cTh croco0aMu M YMEHUSMH aKTHBHOTO TIOJTyYCHUS 3HAaHUH M NPUMEHEHUS UX B pEaJbHOM
KM3HU JUTS PELICHUS TPAKTUYECKUX 3a/1a4.

B cBs#3um ¢ 3THM npu HM3ydYeHHH mOpeaMeTa «XUMHS» JIOMUHHpYIOIIee 3HauCHHE
PUOOPETAIOT TaKUe LENU U 331341, KaK:

amanTanys oOydJaroIMXCs K YCIOBHSIM JUHAMHYHO PAa3BHBAIOLIETOCS MHDA,
(dbopMUpOBaHNE HHTEIUIEKTYAJIbHO DPa3BUTOM JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHUIO,
COTPY/HUYECTBY, CaMOCTOSITEJIbHOMY MPHUHATUIO T'PAaMOTHBIX pELIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BEIIECTBAMM U X IPUMEHEHHUEM,;

¢dbopmupoBaHHE Yy OOYyYaroIMXCs KIIOYEBBIX HAaBBIKOB (KIIOYEBBIX KOMIIETEHIIM),
UMEIOIINX YHHMBEpPCAIbHOE 3HA4YeHHWE /IS DPA3IUYHBIX BUAOB JCATEIbHOCTU: pPELICHUS
npobeM, MOUCKa, aHanu3a U 00paboTKH HMH(pOpMaUK, HEOOXOIUMBIX AJS NMPHOOpETeHUs
OIbITA JIEATENBHOCTH, KOTOpasi 3aHMMAeT Ba)XHOE MECTO B TMO3HAHUHM XMMHUH, a TaKxkKe I
OLIEHKW C TO3UIMH SKOJOrMYeckod Oe30MacCHOCTH XapakTepa BIUSHHMS BEIIECTB U
XMMHUYECKHX MPOLIECCOB HA OPraHU3M YeJloBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE  TIO3HABATEIIbHBIX  WHTEPECOB, HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00YUarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBbIE 3HAHUS
[0 XUMHHM B COOTBETCTBMM C JKM3HEHHBIMHM MOTPEOHOCTSMH, HCIOJIb30BAaTh COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJIOTUU JJIs TOMCKAa M aHaiM3a Y4eOHOM M Hay4HO-TIOMYJISIpHOU
nH(pOpMaIUY XUMUYECKOTO COJIepKaHMS;

dbopmMHpoBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS AacCOLMAaTUBHOIO U JIOTUYECKOTO
MBILIUIEHUS, HAOMIOJATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO
HEOO0XOAMMBI, B YACTHOCTH, NP TJIAHUPOBAHUYU U IPOBEACHUU XUMHUECKOTO HKCIIEPUMEHTA;

BOCIIUTaHHE y OO0ydYaromuxcs YOSKAEHHOCTH B T'YMaHMCTHYECKOH HalpaBIeHHOCTH
XUMUH, €€ BaXHOW pOJM B peIIeHHMH TJ00ANbHBIX MpOOJIeM  palOHAIBHOTO
MIPUPOJIOTIONB30BaHUS, TTOMOIHEHUSI SHEPIreTUYECKUX PECYPCOB U COXPAHEHUs! MPHUPOJIHOTO
paBHOBECHsI, OCO3HAHHS HEOOXOAMMOCTH OEpeX HOro OTHOIICHUS K IPHPOJIE U CBOEMY
3/I0pOBbIO, a TaKXe IPHOOPETEHUsI OMNbITa HWCMOJb30BAHUS MOJIYYEHHBIX 3HAHMHA JUIs
MPUHATHUS TPAMOTHBIX PEIIEHUH B CUTYAIUSIX, CBSI3aHHBIX C XUMHUYECKUMU SBJICHUSIMH.



B yueOGHOM mutane cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XuMHus» 0a30BOTO
YPOBHSI BXOJTUT B COCTaB MpeAMETHON o0sacTi «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OoO1miee yrcio 4acoB, OTBENEHHBIX I U3YUCHHS XUMHHU, HA 0a30BOM YPOBHE CPETHETO
obmiero obpazoBanusi, cocrasisieT 68 yacos: B 10 kinacce — 34 vaca (1 gac B Henenmo), B 11
KJ1acce — 34 yaca (1 gac B HEJIEINIO).



COJEP)KAHUE OBbYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[Ipenmer opraHuueckol XHWMHHU: €€ BO3HUKHOBEHHUE, DPa3BUTHE M 3HAYEHUE B
IIOJIyYE€HUHU HOBBIX BELIECTB U MaTepUalloB. Teopus CTPOCHUS OPraHUYECKUX COCIUHEHUHN A.
M. BytnepoBa, €€ ocHOBHbIE oJ0KeHUsI. CTPYKTypHbIE (POPMYJIbI OPraHUYECKUX BEILECTB.
I'omouorus, nzomepus. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJWHAPHBIE U
KpaTHBIE CBSI3H.

IIpencraBnenne o kiaccudukanum opraHudeckux BemiectB. HomeHnknarypa
OpPraHUYECKUX COEJMHEHUH (cucTeMaTHyecKas) M TpHUBHAIbHbIE Ha3BaHMsS BaXKHEHUIIMX
IIPEICTAaBUTENECH KJIACCOB OPraHUYECKUX BEIECTB.

OKCIIEpUMEHTAIIBHBIE METO/Ibl U3YUEHHsI BEILIECTB U UX MPEBPAILECHUN: O3HAKOMJICHUE
c oOpa3uamMM OpraHMYEeCKMX BEIIECTB W MaTepHajaMd Ha HMX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJI OPIaHUYECKUX BEIIECTB, HAOII0IEHUE U ONKCAHUE IEMOHCTPAI[MOHHBIX OIBITOB IO
[IPEBPAILEHUIO OPraHMYeCKUX BEIIECTB IMpPU HarpeBaHUM (IUIaBJI€HHUE, OOYIJIMBaHUE U
TOpEHue).

YrieBogopoabl

AJKaHBI: COCTaB U CTPOCHUE, FOMOJIOTMUECKUN psaA. MeTaH M 3TaH — NpoCTedIIne
IIPEJCTaBUTENIN AJNKAHOB: (U3MYECKHE U XMMHUYECKHE CBOMCTBA (peakUuM 3aMeLIeHHs U
TOpEHUs), HaX0XKJICHUE B IIPUPOJIE, TOTyUYEHHE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKHUH Dsi. OTUIEH M IPONUIEH —
IIPOCTEHIINE MPEICTABUTENIN AIKEHOB: (U3MYECKHE U XUMHUYECKUE CBOMCTBa (peakuuu
T'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THPATAllUY, OKUCICHUS U MOJIMMEPU3aLH), OTydeHHe
U IPUMEHEHHUE.

Ankanuensl: 6yraguen-1,3 u metwnOyraauen-1,3: crpoeHue, BaxXHENIINEe XUMUYECKHe
cBoMcTBa (peakuus noauMepusanun). [lonryuyeHre CHHTETHYECKOT0 KaydyKa U Pe3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, T'OMOJOTMUYECKUH psAna. ALETWIeH —
NPOCTEHIIMI TpeACTaBUTENb AaJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBA (peakLuu THAPUPOBAHNUS, TAIOTEHUPOBAHNUS, THIPATAlluK, TOPEHUS), TTOIy4EeHUE U
IIPUMEHEHHUE.

Apensbl. bensoin: cocrtaB, cTpoeHHe, PU3NUYECKHE M XUMHUECKHE CBOMCTBA (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), MOJTYYEHUE U NpUMEHEHue. Tonyon: cocmas, cmpoeHue,
QusuyecKkue u xumuieckue c0lUCmea (peakyuu 2ar02eHUposanus U HUMpOBAanUs), noay4eHue
u npumenenue. TOKCUYHOCTb apeHOB. [eHeTHuYeckas CBA3b MEXAY YIIIEBOJOPOAAMH,
MIPUHAUIEKANIUMU K Pa3JIU4HbIM KJIacCaM.

[TpupoaHble UCTOYHUKM YriaeBoAOpoAoB. IIpuponHslii ra3 u mnomyTHble He(TsHBIE
ra3sl. Heptp u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu He(TH: MEperoHkKa, KPeKUHT
(TepMuyeckui, KaTamuTHyeckuif), mnuponus. IIpoaykTbl mepepaboTku  HePTH, HX
IpPUMEHEHHE B TMPOMBIIUIEHHOCTH M B ObITy. KaMeHHbBII yromb M MHPOAYKTHI €ro
nepepadoTKH.

OKCIepUMEHTAJIBHBIE METO/IbI U3yUYEHMSI BEILIECTB M UX MPEBPAILECHUN: O3HAKOMIICHUE
c oOpa3maMu IjacTMacc, KaydyykoB M pe3uHbl, kouekuuu «Hedte» u  «Yromby,
MOJIETMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOAOB W  TaJlOT€HONPOU3BOJHBIX, IPOBEACHUE
IPAaKTUYECKON pabOThl: MOTYUYEHUE STUIICHA U N3YUYEHHE €ro CBOUCTB.

PacuérHbie 3anaun.




Bobruncnenuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BELIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxanye oprannieckue coeuHeHUs1

[IpenenpHble OAHOATOMHBIE CHOUPTHL. MeETaHON M ATAHON: CTpOEHHE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakluy ¢ aKTUBHBIMU METaJlJIaMH, TaJJOr€HOBOJ0POJIaMu, TOPEHHUE),
npuMeHenue. BojgoponHbie CBSi3M MEXIy MoOJeKylamMu crnuptoB. [leiicTBue MmeTaHona u
3TaHOJa Ha OPraHU3M YeJIOBeKa.

MHoOroatoMHble CHOUPTHL. OTHIEHTIIMKOIb M TJIHULEPUH: CTpOCHUE, (U3NYECKUE U
XUMHUYECKHE CBOICTBA (B3aUMOJICHCTBUE CO IIETOYHBIMUA METAJJIAMH, KAU€CTBEHHAsl PEaKIUs
Ha MHOTOaTOMHbIe cnupThl). JleiicTBue Ha opranusMm denoBeka. [IpuMmeHeHue riuiepuHa u
STHJICHTJIUKOJIS.

®eHo: CTpOeHHE MOJIEKYIbl, (U3MYECKHEe U XMMHUYECKHE CBOMCTBAa. TOKCHYHOCTH
(denona. [Ipumenenne eHoa.

Anpperuabpl U kemownsi. Dopmanpierun, aneTalbIerwa: CTpoeHue, (pusuveckue u
XUMHUYECKHE CBOMCTBA (pEaklMU OKUCICHUS U BOCCTAHOBJICHHS, KQUeCTBEHHBIC PEAKIIHH),
MOJIy4eHUe U PUMEHEHHE.

OAHOOCHOBHBIE TMpe/eNbHbIe KapOOHOBBIE KHUCIOTHI. MypaBbuHas U YKCycHas
KHCIIOTBI: CTpOoeHHe, (pU3nueckre U XMMHYECKHe CBOMCTBa (CBOWCTBa, oOlIMe IJs Kiacca
KHCIIOT, peakiusi Tepudukanmu), noiydyeHue u npumeHnenue. CTeapuHOBas U OJIICUHOBAs
KHCIIOTHl KaK MpPEICTaBUTENM BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaK COJHM BBICIIUX
KapOOHOBBIX KUCJIOT, MX MOIOIIIEe IeHCTBUE.

Crnoxuble 3(upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MAPOIM3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue sxupos. bruonoruueckast poib KHPOB.

VYrneBoabl: cocTaB, Kiaccu(UKAIMs YIrIeBOAOB (MOHO-, TU- M TOJUCAXapHJbl).
I'moko3a — mpocTeimmii MOHOCaxapua: 0OCOOCHHOCTH CTPOCHHS MOJIEKYINbI, (pU3UUecKue u
XUMHUYECKHE CBOMCTBA (B3auMmojerncTBue ¢ runpokcunom menu(ll), okucienne aMMuadHbIM
pactBopom okcuaa cepebpa(l), BoccTaHOBjIE€HHE, OpPOKCHHE TJIFOKO3bI), HAXOXKIECHHE B
puUpojie, IpuMeHeHue, Ouonoruueckas poib. Porocunre3. Gpykros3a Kak U30Mep IITFOKO3BI.

Kpaxman u wnemnmono3a Kak npupoaHble noiauMepsl. CTpoeHue Kpaxmaina U
Hesroo3pl. PU3nyeckue M XUMHUYECKHE CBOWCTBA KpaxMmana (TMIpOJM3, KaueCTBEHHas
peaKIus ¢ HOJ0M).

DOKclepUMEeHTaIbHbIE METOJIbl M3YYEHHUsS BEIIECTB U MX IpEeBpallleHHil: MpoBeAeHuE,
HaOJII0ICHNEe U ONKCAaHHE JIEMOHCTPAL[MOHHBIX OIBITOB: TOPEHUE CHHMPTOB, KaYECTBEHHBIE
peaKkIMM OJHOATOMHBIX CHUPTOB (OKHCIeHHEe 3TaHoda okcuaoMm menu(ll)), MHOroaToMHBIX
CUpTOB (B3auMozelcTBUe rinuepuHa ¢ rugpokcuaom meau(ll)), anprernnos (okuciaeHue
aMMMa4dHbIM pacTBopoM okcuaa cepebpa(l) u ruapokcugom wmenu(ll), B3ammoneiicrBue
KpaxMaia ¢ HOJOM), NMPOBEICHHE IMPaKTHYECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérneie 3amaun.

Bbruuciienuss 1mo ypaBHEHHMIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJINYecTBa
HCXOJ/IHOTO BEIIECTBA MJIM MPOJYKTa pEaKkIMH MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOT'O U3 MCXOHBIX BEUIECTB WM MPOJTYKTOB PEAKIINN).

A3oTCcozepKale OpraHn4eckue CoeIMHEHUS.

AMUHOKHCIIOTBl Kak aM{QOTepHble OpraHuveckue coeAuHeHus. Du3MuecKue u
XMMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha IMpHUMepe TIJMIMHA). buonoruyeckoe 3HaueHHE
aMMHOKUCIOT. [lenTupl.

benku kak mpuUpoHbIE BEICOKOMOJIEKYIISIpHBIE coequHeHus. [lepBuuHas, BTOpuyHas U
TPETHUYHAsi CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB: TMAPOJIU3, JACHATypalus,
KayeCTBEHHbIE pEeaKMy Ha OEJIKH.



DKcrnepuMeHTalIbHbIE METO/Ibl U3YYEHUS BEUIECTB U MX MpeBpallleHuii: HaOIoAeHe U
OINMCaHHE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypauus OENKOB IpU HArpeBaHUH, L[BETHHIC
peakiuu OEIKOB.

BbicokomosiekyisipHble coeJUHEeHHs

OcHOBHbIE TIOHATHS XUMHH BBICOKOMOJEKYJSPHBIX COSAMHEHUN: MOHOMED, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTEIECHb MOJIMMEpPHU3alluu, CPeaHss MOJeKyssipHas macca. OCHOBHBIE
METOJIbl ~ CHHTE3a  BBICOKOMOJICKYJISIPHBIX  COCIMHEHUH  —  MOJIMMEepH3almus U
MIOJIMKOHJICHCAIIHSL.

DKcrepuMeHTaIbHbIE METO/Ibl U3YUYEeHHsI BEIIECTB M UX MPEBpallleHUii: 03HAKOMIICHUE
¢ o0pa3namMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYyKOB.

Me:xnpeamMeTHbIe CBSI3U.

Peanuzanuss MeXNpeAMETHBIX CBSI3€d MHpPU W3YYEHUM OpPraHudyeckod xumuu B 10
KJIaCCe OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHIA,
TaKk W TOHSTHH, SBISIFOIIMXCS CHUCTEMHBIMU JJISl OTAEIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO0miue ecTecTBEHHO-HAYYHbIE TOHSATHS: SIBICHUE, HAYYHBIH (DaKT, THIOTE3a, 3aKOH,
TEeOopus, aHallu3, CHUHTE3, KiIacCHU(PUKAIUs, MEPUOJUYHOCTh, HAONIOJCHUE, H3MEpEHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE.

Oduzuka: Marepusi, dHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, SHEpPreTU4YecKuil
YpOBEHB, BEILECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, (PU3NUECKHE BETUYUHBI
Y €IMHULIBI KX U3MEPEHHUS.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BELIECTB B OpraHuszMme, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBObL, JKUPHI, (DEPMEHTBHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLINBO, PECYPCHI.

TexHonorus: mnuIIeBble NPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IHTaHUS, MOIOIIUE
CpEeICTBa, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpernapaThl, MaTepualibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUU

XuMudeckuil aneMeHT. AToM. Spo aroma, HW30TONBL. DIEKTPOHHAs 000JIOYKA.
DHepreTHyeckue YpOBHH, TOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, - 3JIEMEHTHI
OcoOeHHOCTH pachpesiesieHdss SJEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB MEPBBIX
YeThIPEX TEPUOI0B. DICKTPOHHAS KOHPHUTYpallrs aTOMOB.

[lepuonnueckuii 3akoH U Ilepuommueckas cucrema XuMHYeCKHx dieMeHToB 1. .
MenaeneeBa. CBsi3b NepuOAMYECKOro 3akoHa W [lepumonnueckold CHUCTEMbl XHUMHYECKUX
anemeHToB [I. 1. MenneneeBa ¢ COBpeMEHHONW TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB W 00pa3yeMblX UMH MPOCTBIX U CIONKHBIX
BEILIECTB I10 TpyNnaM U neprojiaM. 3HaueHHe MePUOANIYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BUIbI XMMHYECKON CBsA3M (KOBaJEHTHAas
HEMoJISIpHAas U MOJISIpHAs, OHHAsI, MeTaJUTHUecKas ). MexaHu3Mbl 00pa30BaHMs KOBAaJICHTHON
XUMHUYECKOH cBsi3u  (OOMEHHBII W  JOHOPHO-aKLENTOpHBIH). BomopomHas  cBs3b.
BanentHocts. DnektpoorpunareabHOCTh. CTeneHnb okucieHus. IoHbI: KaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKOH TIOCTOSHCTBA
COCTaBa BeEIlIeCTBAa. THUIbI KPUCTALINYECKUX PEHIETOK. 3aBUCUMOCTbh CBOMCTBA BELIECTB OT
THINA KPUCTAIIIMYECKOUN PEIIETKHU.

[TonsTue o nucnepcHbIX cucteMax. MCTHHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas
JIOJIsI BEILLIECTBA B PACTBOPE.



Knaccudukanmss HeopraHuueckux coenuHeHW. HomeHknarypa HEOpraHHMYEeCKHX
BelIeCcTB. ['eHeTHYecKasi CBsi3b HEOPraHMYECKUX BEILECTB, NMPUHAMICKAIUX K PA3TUYHBIM
KJIaccaM.

Xumudeckas peaknus. Knaccudukarus XUMUYECKUX PEaKlUid B HEOPraHUYECKOU W
OpPraHMYeCKOM XHMMHUHU. 3aKOH COXPAaHEHHMS MacChl BEIIECTB, 3aKOH COXpPAaHCHHUS U
MPEBPAILICHUS SHEPTUU TIPU XUMHUUECKUX PEAKIIUIX.

CKopocCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (akTopoB. OOpaTUMBIE PEaKIUU.
Xumuyeckoe paBHoBecHue. DakToOphl, BIAMSIONIME HA COCTOSSHUE XUMHYECKOTO PABHOBECHS.
[Tpunmun Jle [laTense.

OnekrponuTrdeckas aucconuanus. CuibHbIC U ciadbie 3eKTponuThl. Cpera BOIHBIX
pacTBOPOB BEUIECTB: KHUCJasi, HEUTpaIbHasl, IEI0YHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

DKCIEpUMEHTAIIbHBIE METO/Ibl M3YUYEHHUSI BEUIECTB M MX MPEBPAILCHUI: JEMOHCTpALIUS
Ttabmun «lleprognueckas cuctema xuMuueckux 3neMmentoB J[. M. MeHneneeBay, nusydeHue
MOJCNIeH KPUCTALTMYECKUX PEMETOK, HAONIOJACHHE M OMHMCAaHUE JIEMOHCTPAIIMOHHBIX H
1abopaTOPHBIX OMBITOB (pa3lioKeHHE MEPOKCHIa BOAOPOAa B MPUCYTCTBHH KaTalld3aTopa,
ONpeJIEJICHUE Cpelbl PAcTBOPOB BEIIECTB C IIOMOIIBK) YHHUBEPCAJIBHOIO HWHIUKATOPA,
peaknuu MOHHOTrO OOMEHAa), IMPOBEACHHE IPAKTUYECKOH paboThl «BiusHUE pa3IudHBIX
(haKTOpPOB HA CKOPOCTh XUMHUYECKON PEAKIIUUY.

Pacuérnbie 3amaun.

Pacuérel 1o ypaBHEHHSM XUMHUYECKHMX pPEAKLUUH, B TOM YHUCIE TEPMOXUMHUYECKHUE
pacuéThl, pacy€Thl C UCIIOJIL30BAHUEM MOHSITHS «MACcCOBasi J0JIS BEIIECTBAY.

Heopranuueckasi Xumms

Hemeramnbl. [lonoxkenue nHemeramioB B Ilepuoanyeckoil cuCTEME XUMHUYECKUX
anemenToB J[. . MennaeneeBa U 0COOCHHOCTH CTPOCHHsI aTOMOB. DU3MUYECKHE CBOWCTBA
HEMETA/UIOB. AJUIOTPONHS HEMETa/lIoB (Ha TIpuUMepe Kucioponaa, cepsl, (dochopa wu
yriaepona).

XHWMHYECKHE CBOWCTBA BAKHEUIINX HEMETAJIOB (TaJIOTEHOB, CEpbl, a30Ta, docdopa,
yriaepoaa W KpPEeMHHs]) U HMX COCOUHEHHH (OKCHIOB, KHUCIOPOACOJAEPKAIIUX KHUCIOT,
BOJIOPOAHBIX COETUHEHUI ).

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUN.

Mertaiuibl. [lonoxenne MeraiioB B [lepuoauueckoit cuicTeMe XMMUYECKUX 2JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX OOOJIOUEK aTOMOB METAJLIOB.
O6mue ¢usndyeckue cBoicTBa MeTammoB. CIUIaBbl METaNIOB. DIEKTPOXUMHUYECKUH psif
HaNpPsLDKEHUNA METAJIOB.

XUMUYEeCKHE CBOMCTBA BaKHEUIIMX METANIOB (HATPUM, Kajuii, KalblLUWA, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJle30, MEJIb) U UX COCTUHEHHI.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYE€HMsS] BEUIECTB U MX MPEBpALICHUN: H3y4yeHUE
KOJUIeKIIMU «MeTaulbl U CIUIaBb», 00pa3lioB HEMETAIJIOB, PEIIeHHE AKCIEePUMEHTAIbHBIX
3ama4y, HaONIOJIeHWe ¥ OMHCAaHHE JEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX  OMBITOB
(B3auMoielicTBHE TUIPOKCHIA aTIOMUHUS C PACTBOPAMH KHUCIOT U IIeNouei, KaueCTBEHHBIE
peaKkIy Ha KaTHOHBI METAJIOB).

Pacuérupie 3amaun.

Pacuétel Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Uik 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, pacYEThl Macchl (00BEMa,
KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJJHO U3 BEILIECTB UMEET MPUMECH.

XUMHA H :KU3Hb

Ponp xumMum B 00ecleYeHHH JKOJOTUYECKOW, HHEPreTHUYeCKOW U MUIIEeBOH
0€30MacHOCTH, Pa3BUTUN MEIUIMHBL [loHSATHE O HaydyHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUH.



[IpeacraBnenuss 00 OOmMMX HAYYHBIX TMPUHIHUINAX [POMBIIIJICHHOTO TMOTYYSHUS
Ba)KHEHIIINX BEIIECTB.

UYenoBek B MHUpE BEHIECTB M MAaTEPUAJIOB: BaKHEWUIINE CTPOUTEIBHBIE MaTEpHAIbI,
KOHCTPYKIIMOHHBIC MaTepUalibl, KPACKH, CTEKJIO, KepaMHKa, MaTepUaJIbl JIJIs AJICKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKHUE U MUHEPAIbHBIC YI0OPECHHUS.

XUMHS 1 370pOBbE UEJIOBEKA: MPaBHJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaTosB,
npaBujia 6€30MacHOT0 MCIOJb30BaHUS IIPENapaToB OBITOBON XMMHUHU B TTIOBCEAHEBHOM KH3HHU.

MexnpeaMeTHbIC CBSI3H.

Peanuzarus MeXnpeIMETHBIX CBS3€H NTPU U3YYCHUH OOIIEH U HEOPraHUYECKOW XUMUHU
B 11 kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUW, TaK W TIOHATUH, SBISIOIMIMXCA CHUCTEMHBIMH JUISI OTHCNBHBIX IIPEIMETOB
€CTECTBEHHO-HAYyYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (PakT, THIOTE3a, 3aKOH, TCOPHS,
aHaIM3, CHUHTE3, KiIacCU(UKAIUs, TEPUOJUYHOCTh, HAONIOJCHUE, OKCIICPUMEHT,
MOJICIIMPOBaHNE, U3MEPCHHE, SBJICHHE.

dusmka: mMatepus, SHEPrusi, Macca, aToM, dJEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOIL,
PaMOaKTUBHOCTb, MOJIEKYJa, OJHEPreTHUECKUd ypOBEHb, BEUIECTBO, TeElO, OOBEM,
arperaTHO€ COCTOSIHHE BeIeCTBa, (DU3WYECKUE BEIWYMHBI W CIUHUIIBI MX HW3MEPEHUS,
CKOPOCTb.

buonorus: ximetka, opraHm3M, dKocucTeMa, Ouocdepa, MaKpO- U MHKPOIJIECMEHTHI,
BUTAMHHBI, 0OMEH BEIICCTB B OpraHU3MeE.

I'eorpacdus: MuHepabl, TOpHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus:  XuMudeckas  MPOMBIIUIEHHOCTb,  METAJUTyprusi,  MPOU3BOACTBO

CTPOUTCIIBHBIX MaTCpUuaIoB, CEIIbCKOX03IMCTBEHHOE IIpOu3BOJACTBO, numeBas
IIPOMBIIIJIICHHOCTD, (I)apMaI_IeBTI/I‘IeCKaH IPOMBIIUICHHOCTD, IMPOMU3BOACTBO KOCMCTHUYCCKUX
IpcIiapaTosB, IIPpOU3BOJACTBO KOHCTPYKIHUOHHBIX MaTCpUuaoB, QJICKTPOHHAs

IPOMBINIIICHHOCTb, HAHOTCXHOJIOT'H.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOIPAMMBLI 110 XMMHKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yjbTaTaM OCBOCHHs OOYYarOIIUMUCS
porpaMM  cpenHero oomero oOpa3oBaHHs  (JUYHOCTHBIM, METANpeAMETHBIM U
npeaMeTHbIM). HayuHo-MeTo1n4yeckoi OCHOBOM Uil pa3pabOTKU MIAHUPYEMBIX Pe3yJIbTaToOB
OCBOEGHUS MPOTPaMM CpEIHEro oOIiero oopa3oBaHus SBISETCS CUCTEMHO-ACSTEIbHOCTHBII
MOIXO/I.

B cooTBeTcTBUU C CHCTEMHO-JEATEILHOCTHBIM MOJAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHUS NpeaMeTa «XHUMHsS» Ha YpOBHE CpelHero olmiero oOpa3oBaHUs
BBIJICTICHBI CIIEIYIOIINE COCTABIISAIONINE:

OCO3HaHHE 00YYAIOIIUMHUCSA POCCUICKON IpaskJaHCKON UACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOIPE/ICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

L[EeJICHANIPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHHH IJMYHOCTH Ha OCHOBE
KIIFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaJAULIUK 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH 00YUAIOLIUXCS PYKOBOJICTBOBATHCS B CBOCH JESITETHHOCTU
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMHU, TMPUCYIIAMHU IEIOCTHOM CHUCTEME XHMHUYECKOTO
o0pa3zoBaHUs;

HaJIM4Yue MPABOCO3HAHUS IKOJIOTMYECKON KYIbTYPBl M CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH >KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS MpeaMera «XUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOW W BOCHHUTATENbHOW JACSITENBHOCTH B COOTBETCTBUU C TYMAaHHCTUYECKUMH,
COLIMOKYNIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HJ€aJaMH POCCHICKOTO
Ipa)XJIaHCKOro O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH W TMpaBUIAMHU TOBEJCHUS,
CHOCOOCTBYIOUIMMHM  TIPOIlECCaM  CAMOIO3HAHUS, CaMOpa3BUTUS U HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTU O0YYarOIINXCS.

JImuHOCTHBIE pE3yNbTaThl OCBOCHHMS npeaMera «Xumus» OTpa)aroT
c(hOPMHUPOBAHHOCTH OIBITA MO3HABATEILHOW M MPAKTUYECKOW JIEATETHHOCTH O0YUYaOLTUXCS
0 peanu3aliy MPUHATHIX B 00IIEeCTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHUs OO0yYarOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 00s3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPSIAKY;

MPEACTABICHUS O COLMAIbHBIX HOPMax M MpaBUJIAX MEXIWYHOCTHBIX OTHOUIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JEATENBHOCTH TPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUU YUYeOHBIX U TIO3HABATENBHBIX 3a/lady, BBIOJHEHUH XHUMHUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTMKY W apTryMEHTHI
JPYTUX TPU aHAJIM3€ PA3TUYHBIX BUOB YUEOHOU e TEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS K MUCTOPHUYECKOMY M HAy4YHOMY HACJIEIHUI0 OT€YECTBEHHOM
XUMHH,

YBKEHHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, UYTO JOCTHKEHHSI HAYKHU €CTh Pe3yibTaT JIUTEIbHBIX HA0OIIOICHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M I03HABaTEIbHBIX MOTHBOB B TOJYYEHMH M IMOCJIEIYIOLIEM aHalIu3e
nH(OpPMAIIUY O MEePEIOBBIX JOCTKEHUAX COBPEMEHHON OT€YECTBEHHON XHMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:



HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIIEHHWBAaTh CHUTYyallMH, CBSA3aHHBIE C XWMHUYECKHUMH SBICHHIMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE TOBEACHHE W IOCTYNKH CBOUX TOBAPHINCH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUNA ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3JI0pOBOr0 M 0€30IMacHOro ooOpasza >KM3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXHYECKOMY 3/I0POBBIO;

coOJTI0ICHHsI TIPaBHJI 0€30MacCHOTO OOpaIeHusl ¢ BEIIECTBAMU B OBITY, ITOBCEIHEBHON
YKU3HH U B TPYIOBOM JESATEIHLHOCTH;

MMOHUMAHUS IIEHHOCTH TIpaBUJ WHIWBHAYAIHHOTO W KOJUIEKTHBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HaAHUS MOCJICJICTBUA U HETIPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIs,
HapKOTUKOB, KypeHHs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENIbCKON HEeSATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEILHOCTH;

YCTaHOBKM Ha AaKTUBHOE y4yacTHE B pPEIICHUU NPAKTUYECKUX 3a7ad COIUAIbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUYEHHIO MPOoQeccuil pa3iuyHOro poja, B TOM YUCIIE Ha
OCHOBE NMPUMEHECHHS IIPESIMETHBIX 3HAHUN 110 XUMHH;

YBKEHHUSA K TPYIY, JIOASIM TPYyJa U Pe3yJbTaTaM TPYAO0BOM e TEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHIUBUIYaTbHOW TPACKTOPHH OOpa30BaHUS,
Oyayuieit mnpodeccun W peanu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM
JIUYHOCTHBIX MHTEPECOB, CITOCOOHOCTEH K XUMHUH, HHTEPECOB M IMOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

JKOJIOTMUECKHU  I[€JIeCOO0Pa3HOr0  OTHOIICHHUS K  NPUPOJE, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUS  TJI00ATbHOTO  XapakTepa  OKOJOTMYECKHUX  TpoOiieM,  BIUSHUS
SKOHOMUYECKHX MPOLIECCOB HAa COCTOSIHUE MPUPOAHON U COLIUATBHOU CpEIbl;

OCO3HAaHUS HEOOXOJUMOCTH HCIONIB30BaHUSA JOCTHKEHUN XUMHUU IS pPElIeHUs
BOIIPOCOB PallMOHAIBHOTO MPUPOAOIOIb30BAHNUS;

AKTUBHOTO HENIPUATUA ACUCTBUM, MIPUHOCIIINX BPEA OKPYKaIOIIEeH IPUPOAHON cpere,
yYMEHUS MIPOTHO3UPOBATH HEeOIaronpusITHbIE AKOJIOTUYECKHE MOCJIE/ICTBHS
NpeANpPUHUMAEMBbIX JEHCTBUN U IPEIOTBpalIaTh UX;

HaJU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIbTYpbI, OMbITA
NESATEIbHOCTH 3KOJIOTMUECKOW HANpaBJI€HHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCS HMHU B
MO3HABATENIbHON, KOMMYHHKATUBHOW M COLMAIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
aKTUBHO MPOTUBOCTOSITH UJEOIOTUU XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOU MPAKTUKU;

MOHUMAHUS CIeMU(UKA XUMHUH KaK HayKH, OCO3HaHHUS €€ ponu B (HOpMHpOBAHUU
paIMOHAIFHOTO HAYYHOTO MBINUICHHS, CO3JaHUM IIEIOCTHOTO TMPEJCTaBICHHUS 00
OKpY’KalollleM MHUpPE KaK O €IWHCTBE NPHUPOAbl M YEJIOBEKa, B IMO3HAHWUU MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHUuH mpobdIeM coXpaHeHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUI COBPEMEHHOW IUBUIIM3AINH: B €€
T'YMaHUCTHYECKOW HAMPABICHHOCTH W BaKHOUM POJIH B CO3JJaHUU HOBOM 0a3bl MaTepHallbHOMN
KYIbTYphl, PEUICHUH TI00ANTbHBIX MPOOIEM YCTOMUMBOTO pPAa3BUTHUS YEINOBEYECTBA —
CBIPBEBOM, HHEPreTHYECKON, MHINEBON M HSKOJIOTHMYECKON O0e30MacHOCTH, B Pa3BUTHH



MEIUIUHBI, 00CCIICYCHUH YCIOBHIA YCIIEIIHOTO TPYAa U 3KOJOTHUECKH KOMMDOPTHOW KU3HU
KaXXJIOTO YiIeHa O0IIEeCTBa;

€CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHUMaHHS CYIIHOCTH METOJIOB TO3HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HWCIIOJIB30BaTh IMOJIy4aeMble 3HAHUS
JUIL aHajdu3a W OOBSCHEHMS SBICHUH OKPYXKAIOUIETO MHpPAa M TPOHMCXOJSAIIUX B HEM
W3MEHCHHI, YMEHHS Jenarh 0OOCHOBAHHBIC 3aKIIOYCHUS HAa OCHOBE HAy4YHBIX (DAaKTOB U
UMEIOIINXCS JAHHBIX C LENBIO MOTyYeHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS JUIS PEIICHHS
po0JIeM B peaibHBIX KU3HCHHBIX CHTYaIlUsX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEIILCKOM e TeIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIIOJIYYUCHUIO HOBBIX 3HAHUW 10 XUMHH B COOTBETCTBUH C >KU3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3iuuHbIX cdepax mnpodeccHOHATBLHON
JeSITeITbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOSHUSI Y4eOHOro mpenMera «XUMHS» Ha YpOBHE
CpemHero o0Iero oopa3oBaHMs BKIIOYAOT:

3HaYUMBIE JUIs1 (DOPMUPOBAHMSI MHUPOBO33PEHUS O0YUAOIIUXCSI MEXKIUCIUILIMHAPHbBIC
(MexIpenMeTHbIE) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOUIUE LIETOCTHOCTh HAYYHOW KapTHUHBI
MUpa U creun(uKy MeToJ0B MO3HAHUS, UCTOIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPrus, SIBICHHUE, MPOIECC, CHUCTEMa, HAy4HbIH (akT, NPUHLHUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeIOBaHNEe, HAOII0IeHnEe, U3MEPEHHUE, IKCIICPUMEHT H
apyrue);

yHHUBEpCalbHbIe  y4deOHble  JelicTBUA  (IO3HABaTelbHbIE, KOMMYHHKAaTHUBHBIC,
perynatuBHble), oOecneunBatoniye (GopmMupoBaHHe (QYHKIMOHAIBHON TIpPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Y4arOIInXCs;

CIOCOOHOCTh ~ OOy4alOIIMXCS UCHOJB30BaTh OCBOGHHBIE MEKIUCIUILUIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS W YHUBEpCAbHbIE Y4eOHbIE NEHCTBUS B TMO3HABATEIBHOU U
COLIMAJIbHOM MPAKTHUKE.

MertanpeamMeTHble pe3yNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JCHCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEJIbHBIMH JAEHCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENTFHO (DOPMYTHPOBATh M aKTYaIM3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNEeNATh LENU NEATeIbHOCTH, 3aJaBas NMapameTpbl U KPUTEPUH MX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

WCIIOb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIAEIATH
XapakTEepHble NPU3HAKK TMOHATUW M YCTaHABIMBAaTh UX B3aUMOCBSA3b, HCIIOIb30BATH
COOTBETCTBYIOIIUE TIOHATHUS JUII OOBSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA,

BBIOMpATh OCHOBAaHUS M KPHUTEPUHU s KIacCHU(PHUKAIMU BEIIECTB U XUMHUYECKUX
peaKLuii;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3U MEXIY U3YyUaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHE pACCYXACHHs (MHIYKTUBHBIC, NEAYKTUBHBIE, O aHAIOTHUH),
BBISIBIIATH ~ 3aKOHOMEPHOCTM M NIPOTUBOPEUMS B  pacCMaTpUBAEMbIX  SIBJICHUSX,
(hopMyIHUpOBaTh BHIBOJIBI M 3aKITIOYCHHUS,

MPUMEHATh B TMPOIECCE TMO3HAHUS, MCHOJIb3YyEMblE B XUMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJENHU, MPEeOOpPa3OBLIBATH MOJICIbHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK



(cumBOMT) dJeMeHTa, XUMHUYecKas (QopMyna, ypaBHEHHE XHWMHUYECKOW pEaKkmuu — TpH
pelieHnrd y4eOHBIX IO3HABaTENbHBIX M MPAKTHYECKUX 3aJad, MPUMEHSITh Ha3BaHHbIC
MOJIeTIbHBIE MTPEICTABICHUS /JIsl BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILIECTB U
XUMHUYECKUX PEaKIIUi.

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOT'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh LEIM U 3aJa4d HCCIEIOBaHMS, HCIIOJIb30BAaTh MOCTABICHHbBIE U
CaMOCTOSITENILHO C(OPMYIMpPOBAaHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA IIO3HAHUS H
OCHOBBI i1 (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

BJIa/IETh HABBIKAMHU CAMOCTOSTEIHHOTO IJIAHUPOBAHUS M IPOBEICHUS yYECHHYECKHX
SKCIIEPUMEHTOB,  COBEPIICHCTBOBaThH yMEHHUs HaOJOaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITENILHO TMPOTHO3UPOBATh €T0 Pe3ynbTar, (HOpMyIHpoBaTh OOOOIICHHUS U BBIBOJIBI
OTHOCHUTENILHO JIOCTOBEPHOCTU pE3yJIbTaTOB HCCIEIOBAHUS, COCTaBJISATH OOOCHOBAHHBIN
OTY€T O MpoieTaHHON padoTe;

MpUOOpPETaTh OMBIT YYCHHUECKON HCCIEAOBATEIbCKONM M MPOEKTHOM AESITeTbHOCTH,
MPOSBIIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY IOMCKY METOJIOB pPELICHHS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOAOB [TO3HAHUSI.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWHGOpMaluu (HAay4YHO-TIOMYyIsIpHas
IuTepaTypa XHMMHUYECKOTO COJAEp)KaHMs, CHpaBOYHBbIE mocolus, pecypcbl HHTepHeTa),
aHAIM3UPOBaTh MHGOPMAIUIO Pa3IMYHBIX BHJIOB U (OpPM MpeACTaBIEHUS, KPUTHUYECKH
OLICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(dbopMynrupoBaTh 3ampOChl M MPUMEHATH Pa3MYHbIE METOJbI MPU MOUCKE U OTOOpE
uH(popManuy, He0OXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOPETATh OIBIT UCTIOIB30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y Pa3JIMYHBIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (opmy mpencraBieHus HHGOPMAIUU
(cxemsl, rpaduKH, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAY4HBIM S3bIK B KayecTBE CpeJCTBa Npu padoTe ¢ XMMUYECKOMH
uHbopMalMel: MPUMEHSATh MEXIpeaMeTHble ((pu3nueckue M MaTeMaTH4eCKUe) 3HAKU U
CUMBOIIBI, (hOopMyIIbl, a0OpEeBHATYPHI, HOMEHKIATYPY;

HCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATJITHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

3aJjaBaTh BOIIPOCHl IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ Juajiora W/win
JMCKYCCHM, BBICKA3bIBaTh UJAEH, (HOPMYyIHpOBaTh CBOU MPEAJIOKEHHUS OTHOCUTEIBHO
BBHITIOJTHEHUS IPEAIOKEHHOM 3a/1a4u;

BBICTYNIaTh C  MpE3CHTAled  pe3ylbTaTOB  IO3HABATENIbHOW  JAEATENIbHOCTH,
MOJyYEHHBIX CaMOCTOSTENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBITOJHEHHUH
XUMHUYECKOT0 HKCIIEPUMEHTA, MPAKTUYECKON pabOThI 10 UCCIEIOBAaHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, pean3aluu y4eOHOro MpoekTa M (opMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM
MIPOBEAEHHBIX MCCIIEJOBAHUH IMyTEM COIJIACOBAHUS MO3MLUI B X0J€ 00CYXKIeHUsS U OOMeHa
MHEHUSIMHU.

OBiajieHne YHMBEPCAJIbHBIMH PeryJ/siTUBHBIMU /Il CTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO O3HABATENIBHYIO JI€ATELHOCTB,
orpenenss e€ Leau U 33aa4i, KOHTPOJIUPOBATh U M0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh
npeiaraeMblii aIrOpUTM ASHCTBHIA P BBHIOJHEHUU YIEOHBIX U UCCIIEOBATENBCKUX 3a/ad,
BbIOMpaTh Hanbosee F3PPEeKTUBHBIN CIIOCOO UX PEIIEHUS ¢ YYETOM MOITYUYEHUSI HOBBIX 3HAHUN
0 BEIECTBaX U XUMHUYECKUX PEaKIIUAX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH JIESITEIbHOCTM Ha OCHOBE CcaMoOaHalu3a H
CaMOOLICHKH.



INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIe pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMUPOBAHHOCTh TMPEICTABICHHA O XUMHYECKOH COCTABJISIONICH E€CTECTBEHHO-
HAyYHON KapTUHBI MUPA, POJM XMMHUHU B TO3HAHUH SIBICHHHA MPHUPOJIBI, B (OPMHPOBAHUU
MBILUICHUS. U KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOMN JyIst
pelIeHus] MPAaKTHUYECKUX 3a/Jad W JKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3J10pOBBIO U IPUPOJIHOM CpenE;

BJIQ/ICHUE CHCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOINOJArarolue
MOHATUS (XMMHUYECKUH OJIIEMEHT, aTOM, OJJIGKTpOHHas 000JI0uka aroMa, MOJIeKyJa,
BAJICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, XHMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTass U COKpaméHHas), MOJIb, MOJISIPHAsT Macca, MOJSPHBIH O0BEM, YIIICpOIHBII
CKeJeT, (YHKIMOHANbHAsl TPYIa, PaJWKal, M30MEpHUs, U30MEPHl, TOMOJIOTHMYECKHHA psi,
TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPO U a30TCOAEPIKALUE COEAUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMs); TEOPHUM M 3aKOHbI (Teopus
CTpoeHMsI opraHndeckux BemectB A. M. ByriepoBa, 3ak0OH COXpaHEHMsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUH; MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE MOHHMMAaHUSl IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJIEHUH, (DAKTOJIOTrHYECKUE
CBEICHUSI O CBOICTBaX, COCTaBE, IOJIyUYEHHU U OE€30MACHOM HCIIOJIb30BAHUU BaKHEMIINX
OpPraHUYECKUX BEIIECTB B OBITY U IPAKTHUECKOM EATEIbHOCTU YEJIOBEKA;

C(OPMHPOBAHHOCTh ~ YMEHHWH  BBIABIATH  XapaKTePHbIE TMPHU3HAKK  ITOHITHH,
YCTAHABIIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BAaTh COOTBETCTBYIOINE MOHATHUS IIPU OMUCAHUU
COCTaBa, CTPOEHUS U IIPEBPALLECHUN OPTaHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTH YMEHHUH UCIOIH30BaTh XUMUYECKYIO CHMBOJIHMKY JJISi COCTABIICHHSI
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmIEHHOW) (OPMYIT OpraHMYECKHX
BEUIECTB M YpPaBHEHMH XHMHUYECKHMX peakluid, M3roTaBiIMBaThb MOJEIN  MOJIEKYI
OpPraHMYECKHUX BELIECTB U1 WUIIOCTPAIMM HMX XUMHYECKOTO M IPOCTPAHCTBEHHOTO
CTPOCHHUS;

cOPMUPOBAHHOCTh ~ YMEHMIl  YCTaHABJIMBATh  MPUHAJIEKHOCTb  HU3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO WX COCTaBYy U CTPOCHHUIO K OMNPEAEeNIEHHOMY KiacCy/Tpyrie
COEIMHEHU I (yrneBoaopoJsl, KHCIIOPOJL u a30TcoJeprKaIIne COETMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHHUS), JaBaTh MM Ha3BaHMs [0 CHUCTEMaTHYeCKOUN
nomernkinarype (IUPAC), a Takke NpPUBOJUTH TPHBHAIBHBIC HAa3BaHUS OTACIHHBIX
OpPraHMYECKUX BEUIECTB (3TWUJICH, IPONMWIEH, alleTUIIEH, STUICHIJIMKOIb, TIIMIEPHUH, (EeHOM,
dbopManbaeru, anetaibAeTul, MypaBbHHas KHUCIOTa, YKCYyCHas KHUCIIOTa, OJEHMHOBAs
KHCIIOTa, CTEApUHOBAs KUCIJIOTA, IIII0K03a, PPYyKTO3a, KpaxMmal, HeJIII0J103a, TJIULIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPENEIATh BUABl XUMHUECKON CBSA3M B OPraHMYECKUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUSI IPUMEHSAThH MOJIOKEHUSI TEOPUH CTPOEHHUS OPTraHMYECKUX
BeuiectB A. M. BytnepoBa 11t 00bsiICHEHHS] 3aBUCHMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOEHHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTb COCTaB, CTPOEHHUE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA TUIWYHBIX MPEACTABUTEIEH pa3IMUHBIX KJIACCOB OPraHHMYECKHUX
BelecTB (METaH, 3TaH, STHJICH, MPOIWICH, aleTwieH, OyramueH-1,3, meTmnOyraauen-1,3,
OEH30J1, METAaHOJI, 3TAHOJI, STUJICHIJIUKOJb, MIULEPHH, (EHOJI, alleTalbAer i1, MypaBbUHas U
YKCyCHasl ~ KHMCIIOTBI, TIJIIOKO3a, Kpaxmal, IeJUII0JIo3a, AaMHUHOYKCYCHasi KHUCIJIOTa),



WUIIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKIYy HHMH YPaBHEHUSAMHU COOTBETCTBYIOIIUX
XMMHUYECKHUX PEaKLUil ¢ UCII0Ib30BaHUEM CTPYKTYPHBIX (GOPMYIT;

C(OPMHUPOBAHHOCTb YMEHHsI XapaKTepU30BaThb MCTOYHUKU YIJIEBOJOPOJHOTO ChIPbS
(aedTh, MpUPOAHBIIT Ta3, yroyip), COCOObI UX MepepabOTKH U MPAKTUYECKOE MPUMEHEHHUE
IIPOAYKTOB IIEpepabOTKH;

Cc()OPMHUPOBAHHOCTb YMEHUH IMPOBOAUTH BBIUMCIEHHUS O XUMHUYECKUM YpaBHEHHSIM
(mMacchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEILECTBA WM IMPOAYKTAa PEaKLUH M0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB UM IIPOAYKTOB PEAKIIUHN);

Cc(OPMHUPOBAHHOCT YMEHHMH BIaJE€Th CHUCTEMOM 3HaHMH OO0 OCHOBHBIX METO/aX
HAy4yHOT'O II03HAHHUA, HUCIOJIb3YEMbIX B XHMHUHU IPU H3YYEHUU BELIECTB U XMMHUYECKHUX
ABJICHUM (HAOJIOZECHUE, W3MEpEHHe, SKCIEPUMEHT, MOJEIUPOBAHUE), MCII0Ib30BaTh
CHUCTEMHBIE XUMHUYECKHE 3HAHHA I INPUHATUSA PELICHHH B KOHKPETHBIX >KM3HECHHBIX
CUTYalUsIX, CBA3aHHBIX C BEHIECTBAMU U UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCTb YMEHMH COOJIIOAATH MpaBUiIa M0JIb30BAaHUSI XUMUYECKOH MOCy10H
u JabopaTOpHBIM 000pyJIOBaHHMEM, a TakKe IpaBWja OOpallleHHs C BELIeCTBaMH B
COOTBETCTBUH C MHCTPYKLIUSAMHU I10 BBIIIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIIOJIHITH XUMHYECKHH 3KCIIEPUMEHT
(mpeBpaleHusi OpraHMYeCKUX BEIIECTB IPH HArpeBaHWH, MOJIyYE€HHE STHIIEHA U U3y4YCHHE
€ro CBOWCTB, KaYECTBEHHBIE pPEAKIMM OPraHUYECKUX BEILECTB, JAEHATypauus OeNKOB NpHU
HarpeBaHWHU, LBETHbIE pEaKUUU OCJKOB) B COOTBETCTBUM C IpaBWIAMU TEXHUKU
0e30macHOCTM IpH OOpallleHuH C BeleCTBAMU U J1a0OpaTOpHbIM 00OpYyIOBaHMEM,
IPEJCTABIATh PE3yJbTaTbl XMMHUYECKOIO HKCIHEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOLINX pPeakUuil U (hOPMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHUECKU aHAIM3UPOBATh XMMHUUYECKYIO0 MH(OpMAIHIO,
[OJIy4aeMyl0 M3 DPa3HbIX HCTOYHMKOB (cpeacTBa MaccoBoi uHpopmanuu, WHTepHeT u
APYTHX);

Cc(OPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHJa SKOJIOTMYECKH IEJIecO00pa3HOro
NOBEJCHHUsI B OBITY M TPYAOBOW JEATEIBHOCTU B LENIAX COXPAaHEHHsI CBOErO 3/10pOBbS U
OKpY’KaloIlleW MPUPOJHOM Cpelpl, OCO3HAaBaTh OMNACHOCTb BO3ACUCTBUS Ha JKHUBBIC
OpPraHMU3MBbl OIPENEIEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMAas cMbicia nokazarens [IJIK,
MOSICHATh Ha TpHMEpax CHocoObl YMEHBIIEHUS U TPEJOTBPAIIEHUS HMX BPEIHOrO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00YYaIOLIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE NTPUMEHSATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIECTB U XMMUYECKUX SIBIICHUIA;

JUIL CJIENBIX M CJIA0OBUASIIUX OOY4aloIIMXCS: yYMEHHE MCIIONb30BaTh pelibeHO-
TOUEYHYIO cucTeMy o0o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux GopmyIl.

11 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOEHHs Kypca «OOmias M HeopraHuueckas XUMHs»
OTpaXKaroT:

Cc(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIOLIEH €CTECTBEHHO-
HAay4YHON KapTUHBI MHUpA, POJM XMMHUHU B TMO3HAHUM SIBICHUH MPUPOJIbI, B (POPMHUPOBAHUU
MBILUIEHUS] U KYJBTYpPbI JUYHOCTH, €€ (YHKIMOHAJIBLHONW IPaMOTHOCTH, HEOOXOAMMOM s
peleHusl MPAaKTUYECKUX 3a/7ad U JKOJOTMYECKH OOOCHOBAHHOI'O OTHOLICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpEnE;

BJIaJICHUE CHCTEMOW XMMHUYECKMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIMOJArarolue
MOHATHSA (XMMHUYECKHI 3JIEMEHT, aTOM, M30TOM, S-, P-, O- 3JEKTPOHHBIE OPOMTAIM aTOMOB,
WOH, MOJIEKYJa, MOJIb, MOJISIpPHBIH 00BEM, BaJI€HTHOCTH, 3JIEKTPOOTPULIATETILHOCTh, CTENEHb
OKHCIICHHs, XUMHYecKas CBS3b (KOBAJEHTHas, HMOHHAs, METaJUIMYecKasi, BOJOPOJHAs),
KpUCTAJNIMYECKass pemETKa, TUIBI XMMUYECKUX pEaklHid, pacTBOp, AIIEKTPOJIUTHI,



HEDJICKTPOJIUTHI, DJICKTPOIUTHICCKAS TUCCOIUAIINS, OKHCIUTEIh, BOCCTAHOBUTEh, CKOPOCTh
XUMUYECKOH  PEaKlUH, XUMHUYECKOE pPaBHOBECHE); TEOPUHM W  3aKOHBI  (Teopus
AJIEKTPOJUTUYECKON nuccoumanuu, nepuoandeckuit 3axkon JI. WM. MenzaeneeBa, 3akoH
COXpaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBPAIICHHUS SHEPTHUHU MMPHU XUMHYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMA SI3BIK XWMHH, MHUPOBO33PEHUYCCKHUE 3HAHMS,
JIeXKAIIe B OCHOBE IMOHMMAHMS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYCCKUX SIBJICHHH,
(hakTOJIOTUUECKHE CBEACHUS O CBOWMCTBaX, COCTaBe, TIOJY4YCHHHM |  0O€30MacHOM
WCIIOIb30BAaHUHM BAXHEHITMX HEOPTraHWYECKUX BEIIECTB B OBITY W IMPAKTHYECKOU
JeITEILHOCTHY YEJIOBEKA,

c(hOPMUPOBAHHOCTb  YMEHHMH  BBISBIATH  XapaKTepHbIE  TPU3HAKU  TOHSATHH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIONIUE MOHSATHUS TIPH OIMMCAHUH
HEOPraHUYECKHMX BEIIECTB U UX MPEBPAIICHHI;

c(hOpPMHUPOBAHHOCTh YMEHUM HUCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY JIJISl COCTABJICHUS
(dhopMyn BEIIECTB M YpPaBHEHUH XMMHYECKHUX PEAKIMH, CHCTEMaTHYECKYI0 HOMEHKIIATYPY
(IJUPAC) u TpuBHaibHbIC Ha3BaHUS OTICIbHBIX HEOPraHMYECKMX BelIecTB (yrapHblil ras,
YIJICKUCIBIN Ta3, aMMHUaK, raiméHas U3BeCTh, HeraméHas U3BeCTh, MUThEBAsI COMAA, MUPUT U
ApyrHe);

chOpPMUPOBAHHOCTh YMEHHMM OINpPEAENSATh BaJCHTHOCTh U CTENEHb OKHUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BHJ XHMHYECKOW CBS3H
(KoBajJIeHTHAs, MOHHAS, METATMYCCKAs, BOJOPOIHAs) B COCIMHCHHAX, TUIT KPUCTAUTMYECKOM
pPEMIETKH KOHKPETHOTO BelIecTBa (aTOMHAs, MOJEKYJspHas, HOHHAs, MeTaJUIMYecKas),
XapakKTep Cpe/bl B BOJHBIX pacTBOpPaX HEOPTAaHMUECKUX COCAMHEHU;

chOpPMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPHUHAICKHOCTh HEOPraHUYECKUX
BEIIECTB 10 UX COCTaBYy K OMPEIeIEHHOMY KJacCy/TpyIie CoeIMHEeHUH (IIPOCThie BEllecTBa
— METaJIBl 1 HEMETAJLIbI, OKCHJIbl, OCHOBAHHMS, KUCJIOTHI, aM(OTEPHBIE THIPOKCH/IBI, COJIH);

cOpPMUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICI Nepuoauyeckoro 3akona JI. .
MenzaeneeBa W JEMOHCTPHUPOBATH €ro CHUCTEMATH3UPYIOLIYI0, OOBSCHUTENBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3JIeMEHTOB 1—4 nepuoaos Ilepmoanyueckoil cuCTEMbl XUMHUYECKHX 3JIEMEHTOB
JI. W. MenngeneeBa, UCOONb3YyS MOHATHS «S-, P-, d-DJIEKTPOHHBIE OpOUTATMY,
«QHEPreTUYECKHE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XHMHUYECKUX
3JIEMEHTOB M HMX COEQUHEHUU 1o mnepuojaM u rpynmnaMm Ilepuoamdeckoil cUCTEMBI
XUMHYECKUX 3eMeHTOB J[. 1. MeHaeneeBa;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMUYECKUE
CBOMCTBAa HEOPTraHWYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3W MEXJy HEOPraHMYeCKHMMH BEIIeCTBAMH C IOMOUIbIO ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIaCCU(DUIIUPOBATH XUMUYECKUE PEAKITUH TIO PA3TUIHBIM
npu3HakaM (YUCIy W COCTaBy pearupyroliux BEIIeCTB, TEIUIOBOMY 3(hdexTy peaxiuwu,
W3MEHEHUIO CTETEeHEH OKHUCIEHHUS DJIEMEHTOB, OOpaTUMOCTH pPEaKIUH, YYacTHIO
KaTajan3aropa);

c(hOpPMUPOBAHHOCTh YMEHHI COCTaBISATh YPAaBHEHHS PEAKIUl pa3INYHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE ypaBHEHUS PEaKkIMii MOHHOTO OOMEHa, yYUTHIBas YCJIOBHUA, MPHU
KOTOPBIX 3TH PEAKIMH YT 10 KOHLA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKINH, MOATBEPKAAIONINE KadyeCTBEHHBIN
COCTaB PAa3IUYHBbIX HEOPraHMYECKUX BEUIECTB, PACHO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH yYMEHUI pacKkpbIBaTh CYILIHOCTh OKHCIIUTENLHO-
BOCCTAHOBUTENBHBIX PEAKIUN TOCPEICTBOM COCTABJICHUS JJIEKTPOHHOTO OallaHca 3TUX
peaKLuii;



c(hOPMUPOBAHHOCTh YMEHHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakiuu
OT pa3NMYHbIX (PAaKTOPOB; XapaKTep CMEIIECHUSI XUMUYECKOTO0 PaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XMMHUYECKHE IPOLIECCHI, JIeKAlIue B
OCHOBE  MPOMBIIIJICHHOTO  TMOJYYeHHs] CEpHOM  KHUCIOTBI, amMMHakKa, a  TaKke
c(OPMUPOBAHHOCTh MPEACTABICHUI 00 OOIIMX HAyYHBIX NPUHLHUIAX U 3KOJIOTUYECKUX
poOiieMax XUMHUYECKOTO MMPOU3BOJICTBA;

cOpPMUPOBAHHOCTh YMEHHMI NPOBOAUTH BBIYUCIIEHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBasi JI0Ji1 BEIIECTBA B pPacTBOpE», OOBEMHBIX OTHOIICHHN Ta30B MPU XUMHUYECKUX
peaKkuusax, Macchl BellecTBa Ui 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OHOTO U3 YYAaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3 (deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COOI0aTh MpaBUiia MOJIb30BAHUSI XUMUYECKON TOCYI0i
u JabopaTopHbIM OOOpyIOBaHMEM, a TaKXe IMpaBuia OOpalleHHus C BelleCTBaMU B
COOTBETCTBUH C MHCTPYKLUSIMH IO BBIITOJIHEHUIO JTa00PaTOPHBIX XUMHUUECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATH W BBIOIHATH XUMHUECKUN SKCIIEPUMEHT
(paznmokeHue MEpOKCHIa BOJAOpPOJAa B MPHUCYTCTBUU KaTaiau3aTopa, OMpEICIICHHUE Cpe.bl
pacTBOpPOB BEUIECTB C IOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOPA, BIUSHUE PAa3TUMYHBIX
(aKkTOpOB HAa CKOPOCTh XMMHMUYECKON pEaKkIuH, pPeaKkiMH MOHHOTO OOMEHa, KaueCTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha KAaTHOH aMMOHUS, pEIICHHE
AKCIIEPUMEHTANbHBIX 3a7a4 Mo TeMaM «Mertamisl» U «Hemeramib») B COOTBETCTBHH C
MpaBWJIaMHd TEXHUKU OE€30MacHOCTH MNpH OOpaIleHUU C BELIECTBAMH U JaOOPaTOPHBIM
000py/IOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (JOpME 3amucH
yYpaBHEHUN COOTBETCTBYIOIIMUX pEAKIU U (QOpMYIHpPOBaTh BBIBOJIBI HAa OCHOBE 3TUX
PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHIM KPUTHUECKU aHAIM3UPOBATh XUMHUUYECKYIO HH(POPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHMKOB (CpElICTBAa MAacCOBOM KOMMYHUKaluu, VHTEpHET U
APYTHX);

chOpPMUPOBAHHOCTh YMEHHM COOIIOJaTh MpaBHlia KOJOTHYECKH IEJIecO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOW NEATENHHOCTH B LIEISAX COXPAHEHUS CBOETO 3JI0POBbI U
OKpY’Kalollled MPUPOJHOM Cpeapl, OCO3HABAaThb OMNACHOCTb BO3ACHCTBUS Ha JKHUBBIC
OpraHu3Mbl OIpPEACNIEHHBIX BEUIECTB, MoHUMAas cmbica nokaszarens I[IJIK, mosicHsaTe Ha
MpUMepax CHocoObl yMEHBIIEHUS W TMPEAOTBPAILEHUS WX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

I O0y4aIOUINXCcs C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 37I0POBbS: YMEHHE TPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SBJICHHIA;

JUIS CIeNBIX W CHabOBUASIIMX OOydYarOIIUMXCs: YMEHHE HCIIONb30BaTh peibedHO-
TOYEYHYI0 cucteMy oOo3Hauenuii JI. bpaitng pans 3amucu  XUMHYECKHX  (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHoBaHue KoanuyecTBO 4acos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iejioB U TEM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NpOrpamMmel padoThI padoThI

Pa3nen 1.Teoperudyeckue 0CHOBBI OPraHU4eCKOM XUMUH

IIpeamer
OpraHuYeCcKOu
xumuu. Teopus
11 CTPOEHUS 3
OpraHNu4eCKHUX
coequHeHuit A. M.

byrneposa

Hroro no pazneny 3

Paznes 2.YrieBoaopoabl

[Ipenenbuble
2.1 YTJIEBOJIOPOIBI — 2
aJIKaHbI

HenpenensHusble
YTJIE€BOIOPOIbIL:
2.2 aJIKEHDI, 6 1
aJIKa/IEeHBl,
AITKWHBI

2.3 Apomaruyeckue 2




yTJ1€BOJIOPO/IbI

[Ipupoansie
HUCTOYHUKHU

24 3 1
YIJ1€BOJIOPOAOB U

ux nepepadoTka

Uroro no pazaeny 13

Pa3znen 3.Kucnopoaconep:kamue oprannyeckue coeTHHEHHsI

3.1 Cruptel. deHon 3
AJLIeruael.
39 KapGoHoBsie .
KHCIIOTBHI.
CnoxxHbIe A(UPBI
3.3 VriaeBoasl 3 2
Hroro nio pazaeny 13

Pa3nen 4.A30Tconepikamue OpraHu4ecKue coeJHHeHHA

AMUHBI.
4.1 AMHHOKHUCIIOTEIL. 3
benxn
Hroro no pazneny 3

Pa3pnen S.BeicoKOMOJIEKYy I PHbIE COCAUHEHUSA

[ImacTmaccer.
5.1 2
Kayuyxu. Bonokna

Hroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KJIACC

HauMeHoBaunue Koau4yecTBO yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmbl padoThI padoThI
Pa3znean 1.Teopernueckue 0CHOBbI XUMHH
CrpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
Ilepuonnueckas
1.1 P 3
cucrema
XUMHUYECKHUX
anemenTtoB [l. U.
Menneneena
CrtpoeHue BeniecTna.
1.2 MHoroob6pasue 4
BEIIECTB
XuMU4YeCcKue
1.3 6 1
peakuuun
Hroro no pazneny 13
Pa3nen 2.Heoprannueckasi xXuMusi
2.1 Meranibl 1
2.2 Hemetamnst 1
CBs3b
2.3 2
HEOPTaHUYECKHUX U




OPraHUYECKHUX

BELIECTB
Uroro no pazaeny 17
Pa3nen 3.Xumus v :Ku3Hb
3.1 XuUMHS ¥ )KU3Hb 4
Htoro no paznemny 4
OBUIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi

1

TeopeTnueckre OCHOBbI OPraHU4YEeCKOH XUMHUHU

11

CdopMHupOBaHHOCTH MpeCTaBICHUI 0 XUMHUYECKOH COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA, POJIM XUMUU B MO3HAHUH SIBICHUN MPUPOJIBI, B
GbOpMUPOBAHUM  MBIIUIEHUS W KYJIbTYPbl JUYHOCTH, €€ (QYHKIHOHAIbHON
rPaMOTHOCTH, HEOOXOIUMOW MMl pElIeHUs MPAKTUYECKUX 3aJad M HKOJIOTMYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpejie

1.2

Bnangenue cucteMol XMMHMYECKHMX 3HAHUM, KOTOpPAs BKJIKOYAET: OCHOBOIMOJIATAOUIUE
NOHSATUS (MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATENLHOCTb, CTENEHb OKHCIIECHHUS,
XUMHYECKas CBSA3b, MOJIb, MOJIIPHAsl Macca, MOJIAPHBIA O0BbEM, YIJIEPOJIHBIN CKEJET,
(GyHKIMOHAIbHAS TpyNIa, pajuKal, H30MEpUs, U30MEpPbI, FOMOJIOTMYECKUU psil,
FOMOJIOTH,  YIJIEBOAOPOJBL,  KHUCJIOPOA- M  A30TCOJAEp’KAIllME€  COEIUHEHMS,
OMOJIOTMYECKH aKTHUBHBIC BellecTBa (YIJIEBOJBI, KUPHI, OCIKHU), MOHOMED, MOJIUMED,
CTPYKTYpHO€ 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHS
XUMHUYECKOI0 CTpoeHusl oprannyeckux semiectB A.M. ByTtiepoBa), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XMUMHHU, (PAKTOJOTHMUYECKHE CBEACHUS O CBOICTBax, COCTaBe,
MOJIyYUeHUH U OE30MaCHOM HCIOJIb30BAaHWM BAXKHEUIIMX HEOPTaHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESITEIbHOCTH YEJIOBEKa

1.3

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIIATDH XapPaKTCPHBIC IIpHU3HAKU HOHHTI/Iﬁ,
YCTAaHABJIIMBATb WX B3aUMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOIIUEC IIOHATHUA IIPU
OIMMCAaHUHN COCTaBa, CTPOCHUA U HpeBpaH_IeHI/Iﬁ OPraHUYCCKUX COE€IUHEHHI
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c(OpPMUPOBAHHOCTh ~ YMEHHI  HCIIOJNB30BaThb XUMHYECKYIO  CHUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHOM) Gopmyn
OpraHMYECKUX BEUIECTB M YpaBHEHHI XMMHUYECKUX PEaKIMW, U3rOTABIMBATh MOJAEIU
MOJIEKYJI ~OpPraHMYECKHMX BELIECTB Ul WUIIOCTPAlUM HMX XHMHUYECKOTO0 U
IIPOCTPAHCTBEHHOTO CTPOCHMUSI

1.5

ChopMUpOBaHHOCT, ~ YMEHUH  yCTAaHABJIMBaTh  MPHHAJIC)KHOCTh  M3YyYCHHBIX
OpPraHUYeCKHUX BEIIECTB MO WX COCTAaBy U CTPOCHUIO K ONPEICIEHHOMY KJaccy
(rpymre) coemuHeHu (YrJIEBOJOPOJBI, KUCIOPOJ M a30TCOJEpIKAIIUE COCTUHCHUS,
BBICOKOMOJICKYJIIDHBIE COCIUHCHHUs), JaBaTh MM Ha3BaHHsS 1O CHCTEMAaTHYEeCKOU
Homenksarype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHUS OINpPENEsaTh BUJIbI XMMHUECKON CBS3U B OPraHHMYECKUX
coeTMHEHUX (0JIMHAPHBIE U KPaTHBIE)

1.6

ChopMHpPOBAaHHOCT, ~ YMEHUSA  TPHUMEHSTH.  TOJOXKEHHS  TEOPUH  CTPOCHUS




oprannyeckux BemiecTB A.M. bytnepoBa myis 0OBSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUS MAacChl BEIIECTB

VYraesomopoasl.  Kucnopoxaconepikamue ¥ a30TCOACPIKAIME  OPraHUYECKHUE
COCANHCHUA. BBICOKOMOJIGKy.HHpHBIe COCAUHCHU A

2.1

CdopMUpOBaHHOCTh YMEHUN MPHUBOJIUTH TPHUBHAIbHbIE HAa3BaHUA OTAENbHBIX
OpPraHUYECKUX BEIIECTB (ITHJICH, MPOIMMUJICH, AlleTHJICH, STHJICHIJIUKOJb, TJIULEPHH,
denon, dopManbaerui, aueTalblIeruj, MypaBbUHAas KHUCIIOTa, YKCYCHas KHCJIOTa,
OJICMHOBAsl KHUCJIOTa, CTEapUHOBas KHUCIIOTAa, TIJIOKO3a, (PYyKTO3a, Kpaxmall,
LEJUTI0JI03a, TIUIIHMH)

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (PUINYCCKUE U
XUMHNYCCKUC CBOﬁCTBa THUITNYHBIX HpeﬂCTaBI/ITeJIGfI pa3quHbe KJIaCCOB
OpPTaHWYECKHUX BEIIeCTB (METaH, 3TaH, ITHJICH, MPOIMJICH, aleTuiIeH, OyranueH-1,3,
MeTWIOyTaaueH-1,3, OeH30, METaHOJ, 3TaHOJ, JTHUJICHIJIMKOIb, TIHICPUH, (HEHOI,
aneTabJICTH]l, MypPaBbHHAsI M YKCYCHAas KHCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTF0JI03a,
aAMUHOYKCYCHasl KUCJIOTa)

2.3

C(bOpMHpOBaHHOCTB YMCHHA  WUIFOCTPUPOBATH  I'CHCTHUYCCKYIO  CBA3b  MCKAY
TUIIMYHBIMU ~ IPCACTABUTCILIMHU  PA3JIMYHBIX  KJIIACCOB  OPraHM4YCCKHUX  BCIICCTB
YpaBHCHUAMU  COOTBCTCTBYHOIIUX  XMUMHYCCKUX peaKI_II/Iﬁ C  HCIIOJB30BaHUECM

CTPYKTYPHBIX OpMyII

2.4

CdopMUpOBaHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJOPOJHOTO CHIPhS
(nedTb, TPUPOAHBIMA Tra3, Yrojb), CHOCOOBI HUX TMEpPepadOTKH U MPAKTHUECKOE
NPUMEHEHHE TIPOJIYKTOB TIEPepadOTKU

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh YMEHUH BIAAETh CHCTEMOH 3HAaHUW OO0 OCHOBHBIX METOAaX
HAay4YHOI'O TTO3HAHHUSI, UCNIOJIB3YEMbIX B XUMUHU NIPU U3YyYEHUHU BEUIECTB U XUMUUYECKHUX
ABIeHUN (HaONO/IeHNE, U3MEpPEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM

3.2

CdopMHUpOBaHHOCTH YMEHUH COOJTIOIATh TTpaBUJIa MOJB30BAHMUS XUMHUYECKOU MOCyI0M
U 1a0b0paTopHBIM 00OPYIOBAHHMEM, a TAaK)Ke MpaBHiia OOpalleHHs] C BEUIECTBAMH B
COOTBETCTBUU C MHCTPYKIIUSIMU TIO BBIMOJTHEHUIO TAOOPATOPHBIX XUMUUECKUX OMBITOB

3.3

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IUIaHUPOBATH U BBIINIOJIHATDH XUMHUYECKHM OKCIICPUMCHT
(npeBpameHI/m OpraHu4YCeCKUX BCHICCTB IIpU HAIpCBAHUH, IIOJTYYCHUC OTUJICHA U
HU3YUCHUC €TI0 CBOﬁCTB, KauCCTBCHHBIC PCAKIIUU OPTaHUYCCKUX BCHICCTB, ACHATYpAUA
OeIKOB IpU Harp€BaHuH, LBCTHBIC PCAKIINUN 6CJ'IKOB) B COOTBCTCTBUHU C IIpaBUIaMU
TEeXHHMKH 0€30MacHOCTHU npu 06paI_I_[CHI/II/I C BC€IOICCTBAMHU H J'Ia60paT0pHBIM
O60py2lOBaHI/ICM; NPpEACTABJIATL PC3YJbTAThl XUMHUYCCKOI'O SKCIICPUMCHTA B (I)OpMC
3alrucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX peaKuHﬁ )51 (bOpMyJ'II/IPOBaTL BBIBOJAbI HA OCHOBEC
9TUX PC3YJILTATOB

3.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPOBOAWUTL BBIYHUCJIICHHUA IO XUMHUYCCKUM YPABHCHUAM




(Macchpl, 00BbEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa PEaKIUU 10
U3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OIHOTO W3 MCXOJIHBIX BEIIECTB WIIU
MIPOJYKTOB PEAKIIH)

3.5

CdopmupoBanHOCTh yMEHUHI KPUTHYECKU aHAJIU3UPOBATH XAMHUYECKYIO
UHPOpPMALIMIO, TOJIydaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHpopmanuu, cetb IHTEepHET U Apyrue)

3.6

CdopmMupoBaHHOCTh YMEHUN COOMIOAATH MpaBHJa KOJOTHYECKH IIEeJIeCO00pa3HOro
MOBE/ICHUA B OBITY U TPYJOBOM JESITENLHOCTU B LIEISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpY’Karollel MPUPOJHONU Cpesbl, OCO3HABATh OINACHOCTb BO3/JCHCTBUS HA >KHUBBIC
OpraHU3MBbl OMNPEJCIEHHBIX OpPraHMYECKUX BEIIEeCTB, MOHKMMAas CMBICT IMOKa3aTels
[TAK (mpenenbHO AOMYCTUMOW KOHLEHTpPALMHU), MOSCHATH Ha MpUMEpax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBeKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TeopeTnueckrue OCHOBbI XUMUHU

11

Brnanenne cucteMoil XMMHYECKHMX 3HAHUM, KOTOpas BKJIOYACT: OCHOBOIOJIATAOIINE
HOHSTUSL (XMMHYECKHI DJIEMEHT, aToM, JJICKTpOHHas o0ojoyka aroma, S-, p-, -
JIEKTPOHHBIE opburanu aTOMOB, VOH, MOJIEKYJIa, BaJICHTHOCT,
SJICKTPOOTPULATCIIBHOCTD, CTCIICHL OKHUCJICHUSA, XUMHWYCCKasA CBsA3b, MOJIb, MOJIAPHAas
Macca, MOJISIPHBIM OOBEM, KpUCTAUIMYECKas pemI€TKa, THMbl XMMHYECKHX pEeaKIHi
(OKUCIIUTENIEHO-BOCCTAHOBUTENbHBIE, AK30- U SHAOTEPMHUYECKHE, PEaKIUH HOHHOIO
o0MeHa), pacTBOP, AJIEKTPOJIMUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHUECKAs JHUCCOLUALINS,
OKHCITUTENb, BOCCTAHOBUTEIb, CKOPOCTb XHUMHYECKOM peakuuu, XUMHUYECKOe
paBHOBECHE);, TEOpPUM W 3aKOHBI (TEOpUs AJIEKTPOJUTUYECKON  JTUCCOIMAIINH,
[lepuonnueckuit  3akoH  J[.MI. MenzaeneeBa, 3akOH COXpPaHEHHS  Macchl),
3aKOHOMCPHOCTH, CUMBOJIMYECKHAHN  SI3BIK XUMUH, (1)&KTOHOFI/I‘I€CKI/I€ CBCIICHUA O
CBOWCTBaX, COCTaBe, IMIOJyYEHMH M O€30IaCHOM HCHOJb30BAHWU BAKHEMIINX
HCOPraHNM4YCCKHX BCUICCTB B 6BITy n HpaKTI/I‘-IGCKOI\/JI JCATCIIPHOCTHU YE€JIOBEKA

1.2

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XApPAaKTCPHBIC TMPHU3HAKW W B3aMMOCBA3b
HN3YUCHHBIX HOHHTHﬁ, NPUMCHATH COOTBCTCTBYIOIIUC TIOHATUSA TIpH OINMUCAHWUU
CTPOCHUA U CBOICTB HCOPraHNMYCCKUX BCHICCTB U HX npeBpameHHﬁ; BBIAABJISATH
B3aUMOCBS3b XHMHMYECKHX 3HAaHUM C MOHATUAIMH U NpEACTABICHUAMU JPYIrux
CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Bnanenve OCHOBHBIMM METOJaMH HAy4YHOTO II0O3HAHUS BEHIECTB U XUMHUYECKUX
sBJIeHUN (HaOII0IeHe, U3MEpEeHHe, YIKCIEPUMEHT, MOJICJINPOBAHHE)
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CdopMUpOBaHHOCTh yMEHUN OINpPEAENsATh BAJIEHTHOCTb U CTENEHb OKHCIICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHUSIX Pa3IMYHOIO COCTaBa, BUJ XUMHUUYECKOU CBS3U
(koBaJieHTHasi, MOHHAs, MeETaJUIMYeCKasi, BOJOPOAHAS) B COCIWHEHUSX, THUI
KPUCTAIZIMYECKON pPEIIETKH KOHKPETHOTO BeIllecTBa (aTroMHasi, MOJIEKYJsSpHas,
MOHHAsI, METAJJTNYECKasl)

1.5

CdopMUpOBaHHOCTE YMEHHI OIpeNesaTh XapaKTep Cpeldbl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCIUHEHUI

1.6

CdopmupoBaHHOCTh  yMEHHUs KiIacCU(PUIMUPOBATH XMMHUYECKHE pEaKUUd 10
pa3MyYHBIM TpU3HAKaM (YUCIYy M COCTaBy pearupyrolidx BEIIECTB, TEIIOBOMY
3¢ dexTy peakuuu, WU3MEHEHUIO CTENEHEH OKHUCICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuy, y4acTUIO KaTaanu3aTopa)

1.7

ChopMupOBaHHOCTH YMEHHUH COCTaBISATh YPaBHEHHS pPEAKIUN pa3IMYHBIX THIIOB,
IIOJIHbIE M COKpalIEHHbIE YPAaBHEHUS peaklUuil MOHHOrO OOMEHa, YUMThIBAsl YCIIOBUS,
IIPU KOTOPBIX 3TU PEAKUUU UIYT 10 KOHIA

1.8

CdopMupoBaHHOCTh YMEHHUI MPOBOIUTH PEAKINH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB Pa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAaHUYECKUX BEIIECTB

1.9

CdopMHupOBaHHOCTH YMEHUI pacKpbIBaTh CYILLHOCTh OKHCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMK MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OajlaHca ATHX
peaxkuun

1.10

ChopMupoBaHHOCT YMEHUH OOBSACHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKOMH
peakuuu OT pa3IMuHbIX (AaKTOPOB

1.11

CdopMupoBaHHOCTb yMEHUH OOBSICHITH XapakTep CMEIHICHUS XHUMHUYECKOTO
paBHOBECHsI B 3aBUCMMOCTH OT BHelTHero Bo3jaelictus (mpunuun Jle [larensbe)

O6H_[a${ U HCOPraHUYCCKasA XUMMHS

2.1

CdopmupoBaHHOCTh yMeHUH packpbiBaTh cwmbich [lepuoanueckoro 3akona J[.M.
MenpeneeBa U JAEMOHCTPUPOBATH €T0 CHUCTEMATH3HPYIOUIYI0, OOBSICHUTENBHYIO U
IPOTHOCTUYECKYIO (DYHKIIUU

2.2

CdopMupoBaHHOCTh yMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 3JeMeHTOB 1-4 mnepuonos Ilepuoanueckoil cucTteMbl XHMHUYECKUX
anemenToB JI.M. MenneneeBa, WCHONB3ysl TOHSITUS «S-, P-, Od-3JIEKTPOHHBIC
opOuTaNN», «IHEPreTUYECKUE YpPOBHU», OOBACHITH 3aKOHOMEPHOCTHM HW3MEHEHUs
CBOMCTB XMMHYECKHMX OJJIEMEHTOB M MX COCAUHEHUH II0 MEepHoJaM M TIpymnnam
ITepuoanueckoil cucrembl xumudeckux 3ueMenToB .M. Menneneera

2.3

CdopMUpoBaHHOCTh yYMEHMI XapaKTepU30BaTh (OMHCHIBATH) OOIIHME XHMUYECKUE
CBOMCTBA  HEOPraHMYECKUX  BEHIECTB  pA3JIMYHBIX  KJIACCOB, IOJATBEPKAAThH
CYyILIECTBOBAaHUE TEHETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKUMHU BELIECTBAMU C
MOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUI

2.4

ChopMHpPOBAaHHOCT, YMEHHH YCTAaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKHX
BEIIECTB 10 MX COCTaBy K OMpeNe’aEHHOMY Kiaccy (Tpymnie) coequHeHHH (IpocThie




BEIIIECTBA — METAJUIbI M HEMETAJUIbl, OKCHIbI, OCHOBAaHHUS, KHUCJIOTHI, aM(OTEpHBIC
TUAPOKCHIBI, COJIH)

2.5

CdopMupoBaHHOCTH  YMEHHH  HUCHOIB30BaTh  XHUMHYECKYI0 CHMBOJIMKY  JUIS
cocrtaBleHUs  (GopMyl  BEIIECTB W  YPaBHCHHHM  XUMHYECKHX  PEAKIIH,
cucremarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTICIIBHBIX
HEOPraHWYECKHUX BelIeCTB (yrapHbIi ra3, YriIeKUCIIbIN ra3, aMMHUakK, raiéHas u3BecTb,
HeraméHasi U3BeCTb, MUTHEBAS COJIA, TUPUT U JIPYTHE)

2.6

CdopMUpOBaHHOCTh YMEHHMH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBAa  HEOPraHWYECKUX  BEIIECTB  PA3IUYHBIX  KJIAcCOB, MOJATBEP)KIATh
CYIIIECTBOBaHHE T'€HETUYECKOM CBSI3U MEXIy HEOPraHMYECKUMHU BEHIECTBAMU C
MOMOIUIbIO YPaBHEHUI COOTBETCTBYIONINX XMMHUECKHUX PEaKIIHii

2.7

ChopMupoBaHHOCTH YMEHUI TUIAHUPOBATH M BBHIMOIHATE XUMHUYECKHI IKCTIEPUMEHT
(paznoxeHue meEepoKcUIa BOJOpPOJAa B MPHUCYTCTBUHM KaTalU3aTopa, OIpeAesieHUue
Cpenbl pacTBOPOB BEIIECTB C IMOMOLIBIO YHMBEPCAIBHOIO WHIUKATOPA, BIUSHUE
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIIMH, PEaKIIMi HOHHOTO OOMeHa,
KayeCTBEHHBIE pPEaKkuuu Ha cyiabpaT-, KapOoHAT- W XJIOPHUI-aHHOHBI, HA KAaTHOH
aMMOHHUS, PEIICHHE OSKCIEPUMEHTAIbHBIX 3a7ad 1o Temam «Metaime» U
«HemeTtamibi») B COOTBETCTBHH C TIPAaBUIIAMHU TEXHUKH 0€30IIaCHOCTH TPH 0OpaIeHUH
C BellecTBaMM M JIaOOpaTOpHBIM O00OpPYAOBAHHUEM; IPEACTABIATh PE3YJIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aMHCH YPaBHEHUH COOTBETCTBYIOIUX PEAKIIHIA
1 GOpPMYIIMPOBATh BHIBOJIBI HA OCHOBE ITHUX PE3YIbTATOB

2.8

CdopmupoBaHHOCTH YMEHHI COOIIOATH MPaBUJIa MOJIb30BAHUS XUMUYECKON TTOCYI0H
U 1abopaTopHBIM 000PYIOBaHHMEM, a TAaK)Ke MpaBHiia OOpaIleHHs] C BEUIECTBAMH B
COOTBETCTBUU C MHCTPYKIMSIMHU T10 BBITTOJIHEHHUIO J1a00paTOPHBIX XMMUUYECKUX OTMBITOB

2.9

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTCPU30BaTb XUMHUUYCCKUEC HPOUECCCHI, JICKAIIUEC B
OCHOBC THPOMBIIUICHHOI'O IIOJIYYCHHA CepHOﬁ KHUCJIOTBI, aMMHaKa, a TaKXcC
C(i)OpMPIpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ 00 06IJ_II/IX HayYHBbIX IIpuHOHUIIax u
9KOJOTHYCCKUX np06neMax XUMHYCCKOT'O IMTPONU3BOACTBA

XUMHS U KU3Hb. PacyéThl

3.1

CdopmupoBaHHOCTH IpeJCTaBIeHUN 0 XUMHUYECKOH COCTaBJISAIOLIEH
€CTeCTBEHHOHAYYHOIH KapTHHBI MHUpPa, POJIM XUMUH B MMO3HAHUU SIBIEHUI MPHUPOJIBI, B
(GOpMHpPOBAHUM  MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €€ (PYHKUMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM Ui pelleHUs] NPAaKTUYECKUX 3a7ad U IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOJIHON Cpefie

3.2

CdopmupoBaHHOCTD yMEHUHN KPUTHYECKU aHAIN3UPOBATH XAMUYECKYIO
uH(pOpMallMIO, TOJYy4yaeMyl0 W3 pa3HbIX HCTOYHMKOB (CpelcTBa MacCcOBOM
KOMMYHUKAIUH, CeTh IHTEpHET U npyrue)

3.3

CdopMupoBaHHOCTh YMEHUU COOMIOAATH MpaBHJIa KOJOTHYECKH IIETIECO00pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOM JESITENLHOCTH B LIEISIX COXPAHEHHSI CBOETO 3/I0OPOBBS U
OKpY>Karolle NPUPOIHON CPEIbI




3.4

Oco3HaBaTh OMMAaCHOCTH BO3HCﬁCTBHﬂ Ha XUBBIC OPraHU3MBbI OHpe,Z[GJ'IéHHBIX BCIICCTB,
IIOHHUMas1 CMBbICJI ITOKa3aTeJIs HZ[K, IIOSICHATH Ha IMPUMEPaAX CIIOCOOBI YMCHBIICHUA U
MNpeaoOTBpaAICHUA UX BPCIHOI'O BOS,Z[CI;'ICTBPIH Ha OpraHu3M 4€JIOBCKa

3.5

ChopMupoBaHHOCTh YMEHU NPOBOAUTH BBIYMCICHUS C WCIHOJIH30BAHUEM IOHATHUS
«MaccoBasi JIONIi BELIECTBA B PACTBOpPE», OOBEMHBIX OTHOLICHWH Ta30B NpU
XUMHUYECKHX pEeaKIUsAX, MacChl BeIIeCTBA WIH O00BEMa Ta30B MO H3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WIM O0BEMY OJHOTO W3 YYAaCTBYIOUIMX B PEAKIHU
BEIIIECTB, TEIUIOBOro 3(¢dekra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEIIECTB, IPEBPALIECHUS U COXPAHEHMsI SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 TeOpeTI/I‘IeCKI/Ie OCHOBBI Opr&HH‘ICCKOﬁ XUMHHN

[IpenMeT opranuyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B MOJYYECHUH HOBBIX
11 BEILLIECTB U MarepuanoB. Teopus cTpoeHHs opraHudeckux coennHeHuii A.M. byrtneposa, eé
OCHOBHBI€ MTOJIOKEHUS

CrpykrypHbIe (hOpMYIIBI OpraHMUYECKUX BelecTB. I'oMoorus, nsoMepus. XUMHUYECKas CBSI3b B
1.2 OpPraHMYECKUX COCAMHEHUAX — OJUHApHble M KparHele CBs3u. [lpencraBienue o
KJIacCU(UKAIMN OPTaHUYECKHUX BEIIECTB

HOMeHKHaTypa OpPraHu4CcCKUux COCIUHECHUMN (CI/ICTeMaTI/I‘{eCKaﬂ) U TPHUBUAJIBHBIC HA3BAHUA

1.3 . .
BAXHEHMIINX NPEACTABUTEIEH KJIACCOB OPTraHUYECKUX BEILIECTB
2 VYraeBoaopoibl
AJKaHbBl: COCTaB U CTPOEHHME, TI'OMOJIOTMUECKUH psa. MeraH M 3TaH — HpocTeiiue
2.1 IPEJICTABUTENIN AJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOWCTBA (peakUuu 3aMeLleHUs Hu
TOpPEHMs1), HAXO0XAECHNUE B IPUPOJIE, NOJTYyYEHHE U NPUMEHEHUE
AJIKEHBI: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKHM psAld. OTWIEH M INPONUIEH — IPOCTeHIne
2.2 IPEJCTaBUTENIN aJIKEHOB: (DU3MYECKHEe M XUMHUYECKHE CBOMCTBa (peakluu I'MIpUpPOBaHUS,
raJIOreHUPOBAHUS, THAPATALIMH, OKUCIIECHHSI U TIOJTMMEPU3alliN), MOJydeHHEe U IPUMEHEHHe
53 Ankamuensl: OyragueH-1,3 u wmerwiOyraguen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE

cBoiicTBa (peakius noaumepusannu). IlonydeHre CHHTETHYECKOTO KayuyKa U pe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUA, TOMOJIOTMYECKHUI pAA. AI_IeTI/IJ'IeH - HpOCTCﬁH.IHfI
2.4 MMpEACTaBUTCIIb AJIKUHOB: COCTaB, CTPOCHUC, (bH3PI‘-ICCKH€ U XHMHYECKHE CBOMCTBA (peaKI_[I/H/I
TUAPUPOBAHUSA, TAJIOTCHUPOBAHUA, TUApATAIIUU, FOpeHI/IH), IMOJIYYCHHUC U ITPUMCHCHUC

Apenbl. benson: cocraB, cTpoeHHE, (PU3NUECKHE ¢ XUMHUYECKHE CBOWCTBA (pEakKiuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), MOJydyeHUE M NpuMeHeHue. Toiyomn: cocTaB, CTpOEHHE,
2.5 ¢bu3nyecKkne U XMMHUYECKHE CBOMCTBA (peaklMy TaJJOTeHUPOBAaHUS U HUTPOBAHUSA), NTOJIyYEHUE
u rnpuMeHeHHe. TOKCHMUHOCTH apeHoB. ['eHeTHueckas CBSI3b MEXAY YIJIEBOAOPOJaMH,
MpUHAJIC)KAIIMMHA K pa3IMYHbIM KJjIacCaM

[TpupoaHbIe HCTOUHUKH YTIIeBo10po10B. [IprpoiHblii ra3 u nonyTHble HeTaHbIe ra3sl. HedTh
u e€ mpoucxoxaeHue. CrnocoObl mepepadOTKH He(TU: MeperoHka, KPeKHHI (TepMUYECKUH,

2.6 .
KaTaluTHueckuii), nuponu3. Ilponykrel mnepepaboTku HedTH, HX TNPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH YToJib M IPOIYKTHI €r0 NepepaboTKu

3 Kucnoponconeprxaiiye opraHn4eckiue CoeTMHEHNS

31 [IpenensHble OJHOATOMHBIE CHHUPTHI. MeETaHON W 3TaHON: CTpOeHHe, (U3NYeCKue |

XUMHYECKHE CBOICTBaA (peaKLII/II/I C aKTUBHBIMH MCTAJUIAMHU, TaJIOTCHOBOAOPOAAMU, T OpeHI/Ie),




npuMeHeHue. BoIopoaHbie CBSI3M MEXAY MOJIEKyJIaMu CHUpPTOB. JledicTBME MeTaHona |
9TaHOJia Ha OpraHuW3M uYeloBeKa. MHOroaTOMHbIE CHHUPTHL. ODTUJICHTIMKOJIb U TJIHLEPHH:
CTpoeHue, (pu3nveckre U XUMHUYECKHe CBOMCTBA (B3aUMO/IEHCTBHE CO LIEJIOYHBIMU METAJUIAMU,
KaueCTBEHHAasl peaklys Ha MHOIOAaTOMHbIE CHHPTHI). JlelicTBMEe Ha OpraHu3M YeJIoBeKa.
[TprMmeHeHue TIMIeprHa U ATHIICHTITUKOJIS

3.2

@DeHoII: CTPOCHHE MOJICKYIbI, (PU3MUECKHEe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHOIa.
[Ipumenenue genomna

3.3

Anpaeruapl 1 KeToHbl. DopManbAeTUl, alleTalbACTU/l: CTPOCHHUE, (PU3NIYCCKUE U XMMUYCCKHE
CBOMCTBA (pEaKIMU OKUCJICHUS W BOCCTAHOBJICHHS, KAY€CTBECHHBIC PEAKIIMH), MOJIYYCHHE H
MIPUMEHEHUE

3.4

OnHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAsT M YKCYCHas KHCIIOTHI:
CTpoeHue, (pu3muecKkue W XHMMHUYECKHE CBOWCTBa (CBOWMCTBA, 0OIIMe IS Kiacca KHCIOT,
peakust sTepudukanum), morydeHue u npumenenne. CTeapuHoOBasi U OJIEUMHOBASI KMCIOTHI KaK
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MBUIa KaK COJH BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIONIEE IEUCTBUE

3.5

CrnosxHble 3(hUphl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uAponn3 cnoxkHbiX 3¢upoB. XKupsbl.
['unponus xupos. [Ipumenenue xxupoB. buonorunueckas posib KUPOB

3.6

YrieBoasl: cocTaB, Kiaccuukamus yrieBoJoB (MOHO-, IW- W ToJHcaxapuibl). [rokoza —
NPOCTEHIINNA MOHOCAXapua: OCOOCHHOCTH CTPOCHHUS MOJCKYJIbI, (PU3UYECKUE M XUMHYCCKUE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcuaom meau(ll), okucieHne aMMUAYHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIIGHHE, OpOKEHHE TJIOKO3bI), HAXOXKJICHHE B IPHUPOJIE,
npUMeHeHHe, onosorndeckas poiib. @orocuuTe3. DpykTo3a Kak U30Mep TIIOKO3bl. Kpaxman u
IEJUTF0JIO3a KaK MpPUPOAHbIe mosuMepbl. CTpoeHHE KpaxMmasia M [eJUTI0JI03bl. Dusndeckue u
XUMHYECKHE CBOMCTBA KpaxMaina (THUIPOJIN3, KAYeCTBEHHAs PEAKIIHS C HOIO0M)

A30Tcoz[ep>1<a1u1/1e OpTraHU4YC€CKUC COCANHCHUA

41

AMUHOKHCIOTH KaKk amM(OTepHbIe OpraHuyecKkue coeAuHeHus. Duznyeckue M XUMUYECKHE
CBOICTBa aMHWHOKHUCIOT (Ha TpuUMepe IIHIKHA). buomormyeckoe 3HadeHHE aAMUHOKHUCIOT.
Ilentuapl

4.2

benkn kak TpUpPOAHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHHs. llepBuuHas, BTOpUYHAA W
TpeTUYHast CTPyKTypa OenkoB. XHMHYECKHE CBONCTBAa OCJIKOB: THAPOJIN3, JCHATYpaIus,
KaueCTBEHHBIC PEAKIIUK Ha OeJIKU

BBICOKOMONIEKYIISIpHBIE COEIMHEHUS

5.1

OcCHOBHbIE TOHSTHS XHMHUU BBICOKOMOJIEKYJSIPHBIX COEJUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3AlMU, CPeAHss MoyeKyispHas Macca. OCHOBHbIE
METO/]Ibl CHHTE€3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS

5.2

SKCHepI/IMCHTaHBHLIC MCETOJAbI M3YUYCHHA BCHICCTB H HX HpCBpaLHCHHﬁI O3HAKOMJICHUE C
06pa3uaMH NpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YYKOB. HOJ’Iy‘-ICHI/IC
CUHTCTUYCCKOI'O Kay4yKa U PC3UHbI

11 KJIACC




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

TeopeTndyeckre OCHOBbI XUMUU

11

Xumuueckuit  3nemMeHT.  AToM. Sapo  aroma, M30TONBL.  DJNEKTpOHHas  000J04YKa.
DHepreTHYecKue YpOBHH, OAYPOBHU. ATOMHBIC OpOUTaiH, S-, P-, d-aneMenThl. OCOOCHHOCTH
pacripesienieHus: JIEKTPOHOB MO OPOHUTAISM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHas! KOH(UTYpaLUsl aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepronuueckas cucremMa xumuueckux snementoB .M. Menneneena.
CBsA3b MEPHUOIMYECKOTO 3aKoHa M llepmogmyeckoil cucTeMbl XMMHUYECKUX djeMeHToB JI.U.
MeHpeneeBa ¢ COBPEMEHHOM TeOpHel CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUST CBOWCTB
XUMHUYECKUX JJIEMEHTOB W 00pa3yeMbIX MMM IPOCTHIX M CJIOXKHBIX BEIISCTB IO TpyIIaM H
nepuoiaM. 3HaueHUe NePUOJUYECKOT0 3aKOHA B Pa3BUTUU HAYKU

1.3

CrpoeHnue BeuiecTBa. XUMHUECKas CBsI3b. BUIbl XUMHUECKOH CBSA3M (KOBaJIEHTHAs! HEMOJISpHAsI
U TOJISIpHAsl, MOHHAsA, MeTaJulnueckas). MIoHbl: KaTMOHBI U aHMOHBL. MeXxaHnu3Mbl 00pa30BaHUs
KOBAJICHTHOM XMMHUYECKOM CBsI3U (0OOMEHHBIN M JOHOPHO-aKLIENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHocts. DnektpoorpuniareabHOCTh. CTENeHb OKUCIICHUS

1.5

BemectBa MOJEKYJISPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THMbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBa BEIIECTB OT THIA
KpUcTAIUIM4EeCKOM pem€Tku. IloHaTHe 0 nucnepcHbIX cucremax. VMICTMHHBIE M KOJIJIOWIHBIE
pacTBOopbl. MaccoBas [10J1s1 BEIIECTBA B pacTBOPE

1.6

Knaccudukanusa Heoprannueckux coeAuHeHnid. HoMeHkiaTypa HeOpraHu4eckux BELECTB

1.7

Xumuueckas peakuus. Kiaccupukamuss XMMHUYECKHX pPEaKIMid B HEOPTaHWYECKOH |
OpPraHUYEeCcKON XMMUHU. 3aKOH COXPaHEHHUSI MacChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPAILCHUS
SHEPTHUH NPU XMMUYECKUX PEAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.9

OOpatumble peakuuu. XuUMHUYecKoe paBHoBecHe. DakToOpbl, BIMSIONIME HA COCTOSHUE
xumuyeckoro paBHoBecus. [Ipuanun Jle [larense

1.10

9J'IeI(TPOJ'II/ITI/ILICCKa}I Jucconuanus. CuIbHBIC U ci1a0bIe OJICKTPOJINTHI. Cpez[a BOJHBIX PACTBOPOB
BCHICCTB: KUCJIas, HeflTpaJ'IBHaH, 1Ieno4Has. Peakiyy HOHHOTO oOmeHa

1.11

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pakuuun

HeopraHquCKaﬂ XUMUA

2.1

Hemeramnsl. Tlonoxenue HemetayuioB B Ilepuoguueckoi cucTeMe XUMHUYECKUX 3IIEMEHTOB
JL.U. MenneneeBa U OCOOEHHOCTH CTpOeHHsI aToMoB. Du3HuUECKHEe CBOHCTBA HEMETAJUIOB.
AJIoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIIopoJia, cepbl, ocdopa u yriepozaa)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIITUX HEMETAUIOB (TajloreHoB, cephl, a30Ta, (hocdopa, yriepoaa
U KpPEeMHHSI) W WX COCIUHEHHH (OKCHIOB, KHCIOPOJICOJEPKAINIUX KHCIOT, BOJOPOJHBIX
coenuHeHui). [I[puMeHeHNe BAXKHEUIIINX HEMETAUIOB U UX COCTMHECHUM

2.3

Meraubl. [lonoxenue meramioB B Ilepuoandeckonn cucremMe Xxumuyeckux anemMeHtos JI.H.
MenpaeneeBa. OcoOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI04eK aToMOB MeTayuioB. OOriue




¢uzmveckue cBoiicTBa MeTaioB. CIulaBbl METAUIOB. DJIEKTPOXUMHYCCKUHN PsJl HAPSHKCHUN
METaJIJIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAIUIOB (HATPUM, Kaduil, KaJIbLMM, MarHui, allOMUHUH,

24 IUHK, XPOM, XeJe30, Melb) M HuX coeAuHeHwil. OOmmue crmocoObl MONTYYeHHUS METaJUIOB.
[TpuMeHeHre METaJIOB B OBITY M TEXHUKE
2.5 I'eneTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, MPUHAICKAIINX K PA3TMYHBIM KJIaccam
3 XUMHS ¥ )KU3Hb
Ponp xumMum B obOecrieyeHUH 3KOJOTUYECKOW, SHEPreTHYeCKOW M MHUIIEBOM 0e30MacHOCTH,
3.1 pazBuTUM MeAuUMHBL. [lOHATHE O HAay4YHBIX METOJax IO3HAHMS BEIIECTB U XMMHUYECKUX
peakuuii
[IpencraBienust 00 OOMIMX HAYYHBIX MPUHLMUIIAX MPOMBIIUIEHHOTO IMOJYyYEHHUs Ba)KHEHUIIUX
39 BelecTB. YenoBeK B MHUpPE BEIIECTB U MaTEpUajOB: BaKHEUIINE CTPOUTEIbHBbIE MaTepUabl,
' KOHCTPYKLIMOHHBIE MaTepuajbl, KpPAacKH, CTEKJIO, KepaMuKa, MaTepuasbl IS DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHN4YeCKre U MUHEpaJIbHbIC yI0OpEHUS
33 XUMUS ¥ 3JI0pOBbE YETIOBEKA: IMPaBUiIa UCIOJI30BAHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuiIa

0€30MaCHOT0 MCITOJIb30BAHMS MTPENapaToB OBITOBON XMMHH B TOBCEAHEBHOM KU3HU
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