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HOACHUTEJIBHAS 3AITMCKA

[IporpamMma mo XuMHUHM Ha YpOBHE CpeIHEro o0Iiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS ¢eaepanbHON 00pa30oBaTeNbHOM
nporpamMmbl - cpeaHero obmiero oOpazoBanus (POIl COO), mnpencraBieHHBIX B
®denepaibHOM TOCYAapCTBEHHOM oOpaszoBarenbHoM cranjpapre COO, ¢ yuérom
Konuenuuu mpenonaBanusi y4eOHOro ImpeameTa «XHUMHUS» B 00pa30BaTeIbHBIX
opranm3amusix Poccuiickoit ®Denepanuu, pean3yrOINIMX OCHOBHBIE 00pa30BaTEIIbHBIE
IpOrpaMMbl, U OCHOBHBIX MOJOKEeHUN «CTparernn pa3BUTHs BocnHUTaHUs B Poccuiickoit
®eneparuu Ha iepuoA 110 2025 rona» (Pacnopspkenue [pasurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY NOJAX0/IOB K pa3paboTKe MporpaMMbl MO XMMHH, K OIpEAeNICHUI0 oO0Iei
CTpaTeruu OOY4YEHHMs, BOCIUTAHUS W PA3BUTUS OOYYAIOLIUXCS CPEICTBAMH Y4eOHOTO
npeamera «Xumus» aiig 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIIETITYaJIbHbIC
nosioxkeauss ®I'OC COO o B3auMOOOYCIOBICHHOCTU 1IEJeH, COAepKaHus, Pe3yJIbTaToB
oOy4eHHs ¥ TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

XuMHuueckoe o00pa3oBaHHE, TOJydyaeMoOe BBITYCKHUKaAMU 0011e00pa3oBaTeIbHON
OpraHu3alliM, SIBJISETCS HEOTHEMJIEMOW YacThi0 UX 00pa3oBaHHOCTH. OHO CIYXKUT
3aBEPIIAOIIUM JTAllOM peaiu3allid Ha COOTBETCTBYIOIIEM €My ©0a30BOM ypOBHE
KJIFOUEBBIX IEHHOCTEH, MPUCYIUX IEJOCTHON CHCTEME XMMHYECKOro oOpa3oBaHus. JTU
[IEHHOCTH KacaloTCsl TO3HAaHUSI 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U
oO11el KyIbTYphI YEJIOBEKA, & TAKXKE IKOJIOTHYECKA 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JI0POBBIO U MPUPOJIHOM cpene. Peannszyercst xumudeckoe oOpazoBaHre 00y4aromuXCcsl Ha
YPOBHE CpeaHero ooOIero oOpa3oBaHUS CPEJICTBAMHM YYEOHOTO MpeaMeTa «XUMH,
COJICp’)KaHHE U TOCTPOCHHE KOTOPOTO OIPEIEIEHbl B MPOTPAMME IO XUMHHU C Y4ETOM
cnenudUKd HAyKu XUMHH, €€ 3HaYeHUsl B TTO3HAHWU TIPUPOJBI U B MaTEPUATIbLHON JKU3HU
oOIecTBa, a Takke C Yy4€ToM OOImMUX Ieledl W MPUHIMIIOB, XapaKTepU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI CcpenHero obmero oOpa3oBanus B Poccuiickoii
denepanum.

XUMHSI Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT oco0yi poJib B
COBPEMEHHOM NMBWJIM3AIMU, B CO3JJaHUU HOBOW 0a3bl MarepuaibHOW KynbTypbl. OHa
BHOCHUT CBOH BKJIaJ B (DOPMHPOBAHUE PAIMOHAIILHOTO HAYYHOT'O MBIIIUICHUS], B CO3/IaHUE
[[EJIOCTHOTO TPEJCTaBICHUS 00 OKPYXKAIoIIeM MHpPE KaKk O EIMHCTBE NPHUPOABI U
YeJioBeKa, KOoTopoe (QopMUpYyeTCcsl B XMMHHM Ha OCHOBE IMOHHMAHUS BEIIECTBEHHOTO
COCTaBa OKPY>KalOIIETO MUpPa, OCO3HAHUSI B3aUMOCBSI3U MEKYy CTPOCHHEM BEUIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJIEWCTBYST C JAPYrMMU €CTECTBEHHBIMM HAayKaMH, XHUMHS CTala
HEOTHEMJIEMON YaCThIO MUPOBOU KYJIBTYPhI, HEOOXOAMMBIM YCJIOBHEM YCIEITHOTO TPY/ia
Y JKU3HU KaXa0ro wieHa oomiecTBa. CoBpeMeHHasi XMMUS KaK HayKa CO3uJaTeNbHas, KaK
HayKa BBICOKUX TE€XHOJIOTHH HaIpaBjieHa Ha pelIeHue TI00ATbHBIX MPOOIEeM YCTOMYHUBOTO
pPa3BUTUSL YEJIOBEUYECTBA — CBIPbEBOM, DHEPr€THUUYECKOW, MHIIEBOW, SKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 3J0POBBSI.

B cootBeTcTBMU C OOIMUMHU IETSIMU M MIPUHIIMIIAMHA CPEIHETO 00IIero 00pa3oBaHUs
comepxkanue mpenmera «Xumus» (10-11 kmaccel, 0a30BBIf  ypOBEHb W3y4YCHUS)
OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO IMOJATOTOBKY OOYYarOIIMXCH,
HEOOXOAMMYIO WM [l BBIPAOOTKA MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYCHUS B JKM3HB COIIMYMA, MIPOJOJDKEHUS 00pa30BaHMS B Pa3IMUHBIX OOJIACTSAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsonmmMu npeamMeTa «XuMHUs SIBISIIOTCA 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OO0Ias 1 HeOpraHMYecKass XUMHUSL», OCHOBHBIM KOMIIOHEHTOM COJICpPKAHUS
KOTOPBIX SIBIITFOTCS OCHOBBI 0a30BOM HAYKHW: CUCTeMa 3HAHUH MO HEOPTraHUYECKOW XUMUU
(c BKIIOUYCHHMEM 3HAaHUU W3 OOIIEH XWUMHUHU) W OpraHudeckod xumuu. DopMupoBaHUE
JAHHOW CHUCTeMBbl 3HAHUM TIPU W3YUYCHUH TMIpeAMeTa O00eCTeYrBacT BO3MOXKHOCTh
PAacCCMOTPEHHUSI BCETO MHOT000pa3vs BEIIECTB HA OCHOBE OOIIWX TMOHATHNA, 3aKOHOB U
TEOPUM XHUMUH.



CtpykTypa comepxkanusi KypcoB — «Opranmueckas xumus» u  «OOmas u
HEOpraHuyeckas XuMus» cpopMUpoBaHa B MPOrpaMMe MO XUMUU Ha OCHOBE CUCTEMHOTO
MOJIX0Ja K U3YUYCHHIO yueOHOro MaTepuana U 00yCcIOBIeHa UCTOPUIECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAaHUU Ha ONpEAEIEHHBIX TEOPETHUYECKUMX YpOBHAX. Tak, B Kypce
OpraHMYeCKON XMUMHUHM BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHUECKOW TEOPUU
CTPOEHHS OpPraHWYECKUX COCIMHEHUW, a TAaKXKE Ha YPOBHE CTEPEOXUMHUYECKHX U
AJNIEKTPOHHBIX MPEACTaBICHUI O CTpOoeHHH BeliecTB. CBeaeHuss 00 M3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUA — OT YIVIEBOJOPOJOB JIO CIIOXKHBIX OHOJOTMYECKU
AKTUBHBIX COEAUWHEHHW. B Kypce OpraHM4ecko XUMHH TIOJIy4arOT pPa3BUTHE
chOopMUpOBaHHbIE HAa YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs MEpPBOHAYAIIbHBIC
NpEJICTAaBICHUSI O XHUMHUYECKOW CBsI3M, KIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[Ton HOBBIM yTJIOM 3peHUS B IpeaMeTe « XUMUs» 0a30BOTO YPOBHSI pacCMaTpUBAETCs
M3YYCHHBII Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETHMUYECKUN MaTepuan H
(bakToNornuecKrue CBEICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass u HeopraHuyeckas XuUMHUs» OO0ydaronUMCs  TPETOCTABISIETCS
BO3MOKHOCTh OCO3HATh 3HAY€HHE MEPUOAUYECKOrO 3aKOHAa C OOIIETEOPETHUYECKHX U
METOI0JOTUYECKUX MO3ULUHI, TIIy0Ke MOHATh UCTOPUUECKOE M3MEHEHUE (QYHKIMA 3TOTO
3aKOHa — OT 00o0MaroIed 10 OOBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunass cucremMa 3HaHMM O BaXKHEHIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX M TMPUMEHEHHUH, @ TAKXKE O XHUMHUYECKUX pEaKUMsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHWs AomnojHsAeTcs B Kypcax 10 m 11 kmaccoB sneMeHTamu
coJlepKaHus, UMEIOIIMMH KYJIbTYPOJIOTMYECKUA M MPUKIAAHOW XapakTep. OTU 3HAHUS
CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U XUMHUHU C JPYTMMHU HayKaMU, PacKphIBalOT €€
pOJIb B IIO3HABATEIbHOW M MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBaXXEHHUS K IPOLECCY TBOpPUECTBa B 00JIACTU TEOPUU U MPAKTHUYECKHX
MPWIOKEHUN XUMHUHU, TOMOTAlOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpoOsieMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIUBATH
MH(}OpMALUIO U TPUMEHSATH €€ JIJISl TOTOJIHEHUS! 3HaHUW, PEIICHUs UHTEJUIEKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIEIOBATENbCKUX 3aJady. B 1enoMm coxaepxaHue y4eOHOro
npeaMeTa «XUMHsD JAHHOTO YPOBHSI M3Y4YEHHUSI OPUEHTUPOBAHO HAa (POpMUpOBAHHUE Y
oOy4Jaronmxcsi MUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMaHUA PUIOCOPCKUX UIEH, TaKUX
KaK:  MaTepualibHOE  E€JUHCTBO  HEOPraHWYeCKOro M  OPraHMYecKOro  MHpa,
O0OyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTABOM M CTPOEHHUEM, IT03HABAEMOCTb
MPUPOIHBIX SBJICHUN MYTEM 3KCHEPUMEHTA M pPEUICHUS NPOTUBOPEUH MEXKIYy HOBBIMU
(dakTaMM W TEOPETUYECKHUMH MPEANOChUIKAMH, OCO3HAHHE PO XUMHUU B pEUICHUU
AKOJIOTUYECKUX MpoOJeM, a Takke MNpoOsieM COEpeKEeHHUs HHEPreTUYECKHX PEeCypCOoB,
CBIPbS, CO3/JaHUSI HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nnane pemieHus 3agad BOCHUTAHUS, Pa3BUTHS M COLMAIM3ALUU O0YyYarOIIUXCS
MPUHSATHIE MPOrPaMMOI MO XUMHUHU MOJIXOJbI K ONPEACICHUIO COAEPKAHUS U MTOCTPOEHUS
npeaAMeTa MNpeAyCMAaTpUBAIOT (POPMHUPOBAHUE YHHUBEPCATBHBIX YYEOHBIX JEHCTBUI,
MMEIIIMNX 0a30BO€ 3HAYEHUE ISl PA3IMUYHBIX BUJOB JACSITEIBHOCTU: PELIECHUs MPoOIieM,
MOMCKa, aHajau3za U o0paboTku WHGOpPMAIUU, HEOOXOAUMBIX JJIsi MPUOOPETEHUST OIbITa
MPaKTUYECKOM M MCCIIEIOBATEIbCKOM JEATEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B
MO3HAHUU XUMUHU.

B npakTtuke npenojiaBaHusi XUMUU KaK HAa YPOBHE OCHOBHOT'O 00I1ero oOpa3oBaHus,
TaK ¥ Ha YPOBHE CpeIHEro oOlero oOpa3oBaHUs, MPHU OMNPEIEICHUU COAEPKATEIbHOU
XapaKTEPUCTUKU 1EJe U3yuyeHHs peIMeTa HallpaBJIeHUEM NMEPBOCTENEHHOW 3HAYMMOCTHU
TPAAUIIMOHHO MpPU3HAETCS (OPMHUPOBAHME OCHOB XUMHUYECKONM HAyKH Kak o0O0JacTu
COBPEMEHHOT'O0 €CTECTBO3HAHMS, MPAKTUUECKON AEATEIbHOCTH YeJIOBEKAa U KaK OJHOTO M3
KOMIIOHEHTOB MHpPOBOM KyJNbTyphl. C METOJUYECKON TOUKHM 3pEHUs TAKOM MOAXO0Hd K
ONpEETICHUIO LIEe U3yUeHUsl IPEeaMeETa SBISETCS BIOJIHE ONPAaBIaHHBIM.

CorynacHO JaHHOUW TOYKE 3pEHUs IJIaBHBIMHU LEISIMHU HU3YUYEHUs MpeaMeTa «XUuMUs»
Ha 6azoBom ypoBHe (10 —11 kJ1.) sIBASIOTCS:



e (opMupoBaHUE CUCTEMBI XUMHYECKHX 3HAHUN KaK BaKHEUIEH COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOHM JIEKAT KIIOYCBBIC
MOHATHUS, (DyHIAMEHTAIbHBIC 3aKOHBI M TEOPUM XWMHUU, OCBOCHHUE SI3bIKA HAYKH,
YCBOCHHE U MOHUMAHHE CYIIHOCTH JOCTYIHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPHEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMupoBanue " pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAaX ITO3HAHUS
BEIIECTB M XHWMHUYECKHX PEAKIHi, HEOOXOAUMBIX IIsi TPHOOPETCHHS YMEHHMA
OPUEHTHUPOBATLCS B MHUPE BEIIECTB W XUMHUYCCKUX SBJICHUH, UMEIONIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUNA U CIOCOOOB J[EATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM H
OOBSICHEHHEM XHMHUYECKOTO 3KCIEpUMEHTa, COOJIIOJCHHEM MpaBHi 0€30MacHOro
oOpallleHHUsI C BEIIECTBAMM.

Hapsiny ¢ »Tum, copepxkatenpHasi XapaKTepUCTHKa Ieied W 3a1ad H3ydyeHUus
mpeaMeTa B IporpaMMme M0 XMMHH yTOYHEHAa W CKOPPEKTUPOBaHA B COOTBETCTBUHU C
HOBBIMHU TIPUOPUTETAMU B CHUCTEME CpelHero olmero ooOpa3zoBanusi. CerogHs B
MPENOIaBaHNM XUMHUU B OOJBIIEH CTEMEHW OTHAETCA NPEANOYTCHHE MPAKTHISCKOU
KOMITOHEHTE COJIepKaHusI OOyYCHWs, OPHUEHTHUPOBAHHOW Ha TOJATOTOBKY BBITYCKHHKA
00111€00pa30BaTeIbHON  OpraHu3alliy, BIJAJICIONIETO HE  HAa0OpOM  3HaHWH, a
(YHKIMOHATIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0OAMHU M YMEHHSIMU aKTUBHOTO TTOTYUYCHUS
3HAHWH ¥ PUMCHCHUS UX B PCATHHON KU3HU JUTSI PEIICHUS TPAKTUUECKHUX 33]1a4.

B cBs3u ¢ 3TMM mpu W3yYeHHH TpeaMeTa «XHUMHs» JOMUHHPYIOIICe 3HAUYCHUE
PUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanrtanus OOydJalomuXcsi K YCIOBUSM JUHAMHYHO Pa3BHBAIOIIETOCS MHPA,
dbopMUpOBaHNE WHTEIIEKTYyalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BAaHMIO,
COTPYIHHYECTBY, CAMOCTOSTEIPHOMY MPHUHATHIO TPAMOTHBIX PEIMICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHECHUEM;

dbopMupoBaHre y OOYYaIOMIMXCS KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUM),
MMCIOINX YHUBEPCATHHOE 3HAUEHWE I Pa3IMYHBIX BHUJIOB JCSITCIBHOCTH: PEIICHUS
npo0JseM, MOKUCKa, aHaau3a U 00paboTKH MH(POPMALIMK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS
OTIBITA JIEATEITLHOCTH, KOTOpAs 3aHUMAET BaXHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JIJIS
OLICHKH C TIO3WIIMK DKOJIOTUYECKOW Oe30MmacHOCTH XapaKTepa BIMSHHUS BEIIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHEC TIO3HABATCIBHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN OO0y4YaroIMXCsA: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpETaTh HOBBIE
3HaHWS 10 XHMHUH B COOTBETCTBHHM C JKU3HCHHBIMH IOTPEOHOCTSIMH, HCIIOJIH30BaTh
COBpEMEHHBIE HMH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIS TTIOMCKA U aHaIn3a y4eOHON U HaydHO-
MOMYJIIPHON HHPOPMAITMA XUMHUYIECKOTO CONCPKAHUS;

dopMupoBaHHEe W pa3BUTHE y OOYYAIOIIUXCS AacCOIUATHBHOTO W JIOTUYECKOTO
MBIIUICHHSI, HaOII0JATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TMPH TUIAHUPOBAHUUW M TMPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIUTAHHE y OOydaroumxcs yOeKIEHHOCTH B TYMAaHUCTUYECKOW HampaBICHHOCTH
XUMUH, ©€ BaXHOW POJIM B PEIICHWH TJO0OATBHBIX TPOOJIEM PaIlMOHAIBEHOTO
MPUPOJIOTIONH30BAHUS, TIOTIONIHEHUS  DHEPreTUYEeCKHMX PECYpCOB M COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOC
U CBOEMY 37I0POBBIO, a TAK)KE MPHUOOPETEHHUS OMBITA UCIIOJIB30BAHMS TIOTYYSHHBIX 3HAHUH
JUISL TIDUHSATHS TPAaMOTHBIX PEIICHUH B CHUTYalUsX, CBSA3aHHBIX C XUMHUYCCKUMH
SIBJICHHUSIMHU.

B yueOHOM miaHe cpenHero oOIero oopa3zoBaHusl HpeAMET «XUMHS» 0a30BOro
YPOBHS BXOJUT B COCTaB MPeAMETHON 001acTu « EcTecTBeHHO-HAYYHBIE PEAMETHD.

OOGmiee yucao0 4YacoB, OTBEACHHBIX MJIA M3Y4YCHUS XUMHUHM, Ha 0a30BOM YpOBHE
cpeaHero oOiiero oopa3zoBanusi, coctariseT 68 daco: B 10 kimacce — 34 yaca (1 ygac B
HEJIETIO), B 11 KJj1acce — 34 gaca (1 qac B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecKo XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE
B ITOJIyYE€HHUH HOBBIX BEIIECTB U MATEPHAIOB. TE€OPUS CTPOCHUSI OPraHUYECKUX
coenuHeHnd A. M. bBbytiepoBa, €€ OCHOBHbIE MOJIOKEHUA. CTPYKTYypHBIE
(dbopMyibl OpraHUYeCcKUX BellecTB. [ 'omosorus, usomepus. XuMUUecKasi CBSI3b
B OPTAHUYECKUX COEAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJMHEHUH (CUCTEeMaTUyecKasi) U TpPUBHAIIbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OPTraHWYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTraH u 3TaH —
OpOCTEUIINE MPEJCTABUTEIN ajJKaHOB: (M3MYECKHE U XMMHYECKUE CBOMCTBA
(peakiuu 3aMellleHHss U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAMl. DTUIIEH U MPOIUIICH
— TPOCTEUIITNE MPEICTABUTENN AIKEHOB: (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA
(peakiuu TUIPUPOBAHUSA, TATOTCHUPOBAHUS, THUApPATAIMU, OKHUCICHUA U
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: crpoeHne, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peakmus MOJIMMEPU3AITUN). [Tonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUU PsIl.
AlLleTWIIEH — TMPOCTEHIIMN TMPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOMCTBA  (peakiuu  TUJIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensbl. benzoin: coctas, ctpoenue, GuU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYEHHE U TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, guauueckue u Xumuyeckue ceolcmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NOJYy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJICKAIMMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoObl nepepadoTku HedTH:
MePEroHKa, KPEKUHT (TEPMUYECKUI, KaTaauTUyeckuil), nmupoiu3. [IpoaykTel
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTU W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3llaMy IUIAaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKITUU
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOTeHONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIydYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKUUH IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue M XMMHUYECKHME CBOICTBA (peakiMu C aKTUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpUMEHEHHE. BoJopoaHbIe CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeicTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€ CHOUPTHL. OTWICHIVIMKOIAb W TJIMUEPUH: CTPOEHUE,
duznueckue M XUMHYECKHE CBOMCTBa (B3aMMOJICUCTBHE CO MICIOYHBIMU
MeTaslllaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHnne rauuepuHa u STUIECHJINKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ilpumenenue gpenona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
bu3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHAasi KHUCIIOThI: CTpOEHHE, GU3HUECKIEe U XUMHUECKHE CBOMCTBA (CBOMCTBA,
oOmme [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydYeHue U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHUCJIOT. Mpblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Cnoxxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maposnus
cnoxkubiX dpupoB. Kupwel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapuibl). [Joko3a — TPOCTEHUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcugom meau(ll), okucnenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, MPUMEHEHHE,
ouonoruyeckas posib. @otocunres. OpykTo3a Kak H30Mep IITHOKO3BI.

Kpaxmain u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HeJUtoNIo3bpl.  Du3nyeckne M XUMHYECKHE CBOWCTBA Kpaxmana (THAPOJIU3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPAIICHUIL:
poBe/ieHne, HAOI0/IEHNE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuzoM memu(ll)), MHOrOaToOMHBIX CIUPTOB (B3aUMOJIEHCTBHUE TIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa PEAKIHUH IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOMHBIX BEHICCTB WM MPOJYKTOB
peakIun).

A3oTcoieprKaniie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKUCIIOTBI ~ Kak  aM(OTepHbIE  OpPraHWMYECKUE  COCIUHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPEe TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAsT CTPYKTypa OeNKOB. XWMHUYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
NpU HAarpeBaHWH, [IBETHBIE PEaKIIUU OCIIKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TIOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITUS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSTHUSA: SIBJIICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, Kiaccudukaius, MepuoguIHOCTb,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MYECKUE BEJIMYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TIOJE3HbIE HNCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IHTAHMS,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHN »eMeHT. AToM. Sapo aroma, H30TOMBIL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOHPUTYPAIIHS aTOMOB.

Ilepuonnueckuit 3akoH u llepuoamueckas cucTemMa XHUMHUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H
[lepuoanueckort cucteMbl xumudeckux i3neMmeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOM TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS



CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX UMM MPOCTHIX M CIOXKHBIX
BEILIECTB [0 TpyHIaM M MEepHoJaM. 3HAYEHUE MEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XHUMHYECKOW CBS3U
(xoBayieHTHAasl HEMOJSIPHAs U MOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBIH U JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. THUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtne o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COEAMHEHUM. Homenknatypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBsI3b HEOPTaHMYECKUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKHMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAaHCHHs U [PEBPAILCHHS SHEPTUU [PU XUMUYCCKUX PEAKLMSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIOINIME HA
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas auccoruanus. CHIbHbIE W CJIa0ble 3JIEKTPOJIMTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIIAsl, HEUTpaJIbHAs, IIEJIOYHAS.

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB WM HUX IPEBPALICHUIL:
neMoHcTpanus tadmui «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, u3yueHUe MOJIEel KPUCTAIUTMYECKUX PEMIETOK, HAOII0IeHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIoKEHHUE
IIEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OINPEHCICHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKOW paboThl «BrusHue pazmudyHbIX
(haKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

PacuérHble 3anaumn.

Pacuétsl 1O ypaBHEHUAM XHUMHYECKHX pEaklHii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C HUCMOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeranner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMuueckux 3rmemeHToB JI. V1. MenaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
dusnueckre CBOMCTBA HEMETAUIOB. AJUIOTPOMHS HEMETAIOB (Ha TMpUMEpe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX HEMETAJIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKATUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune Mmetamnos B [lepuoanyeckoit cucTeMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOEHHOCTH CTPOCHUS DIEKTPOHHBIX
00oouek aToMOB MeTaiioB. O0mme dpuznueckue cBocTBa MeTaIoB. CIiiaBbl
METAIIOB. DJIEKTPOXUMHUYECKUN PSAJT HANPSXKEHUI METaJIoB.



XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/IOB (HATPHM, KaJlui, KaJbIIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCTMHEHUM.

OO6rue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIbHbIC METOJIbl U3YYEHHUSI BEIIECTB M MX IPEBPAIICHUM:
U3Yy4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJIJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ/1ayu, HAOJIOJCHUE U OINMHCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aJIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOYEH, KA4YeCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeniecTBa UM 00bEéMa ra3oB M0 U3BECTHOMY KOJUUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIIU
OJIHO U3 BEIIECTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumum B o0ecrieueHr SKOJOTHUECKOM, SJHEPTETUISCKON M TTUIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIULIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MTOJIYYECHUSI BXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB W MaTE€PUATIOB: BAXKHEUIIME CTPOUTEIIBHBIC
MaTepUalibl, KOHCTPYKIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEpHUaJIbl, OPraHUNYECKUE U MUHEPATIbHBIE
yI0OpeHus.

XuUMHS U 3J0POBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO HCIIOJb30BaHUS IPENapaToB OBITOBOM
XWMHH B TIOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE€ CBS3H.

Peanuzamuss MeXNpeaMETHBIX CBSI3€M TMpu  HW3ydyeHUH oOOmed o
HEOpraHuyecKod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK W TIOHSATHH, SBJISIOIIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAyYHbIN (akKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiIaccuuKamus, IEepUOIUIHOCTh, HaOII0JICHHE,
SKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBJICHHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJEKTPOH, MPOTOH, HEWUTPOH,
VWOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJia, SHEPIr€TUYECKUNU YpPOBEHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (HU3UUYCCKHE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpasBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHL.

TexHomorusi: XAMHUYECKas MIPOMBIIIEHHOCTb, METaJLTyprus,
MPOU3BOIACTBO CTPOUTEIBHBIX MaTEpPHUAIIOB, CEJIbCKOXO3SIICTBEHHOE
MIPOU3BOCTRBO, MUILEeBast MIPOMBIIIIEHHOCTb, (dhapMareBTHYSCKAS
MPOMBIIJIEHHOCTbD, MPOU3BOJACTBO KOCMETHUYECKUX MPENAPATOB, MPOU3BOICTBO
OHCTPYKIIMOHHBIX MaTepUayoB, AJIEKTPOHHAS MPOMBIIIEHHOCTb,
HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMUCs TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM U MpeaMeTHbIM). HayuHo-meTonuyeckol OCHOBOM st
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpamMM CPEIHETo OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAamMeTa «XUMUsD» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYyYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJIEHUW JIMYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAayKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LETOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIM4YMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYpbl MU CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMH TIOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAHUs, CaMOPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
0o0yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M MPAKTUYECKON JeATEIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUS OOYYAIOIIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TIpaB H
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON [EATEIIbHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUS TOTO, YTO JIOCTUKEHHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX HAOMIOACHUM, KpPOMOTIMBBIX SKCIEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHE IOCHEACTBUNA ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370poBOro u 0Oe3omacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOMIo/IeHrs TMpaBuil O0€30MacHOro0 OOpallleHUs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HH U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HU
JIIOJIEH;

OCO3HAaHMSI  MOCIHEACTBHM W HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEOBATEIHCKON
JESTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHUE B PEIICHUM MPAKTUYECKUX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3inMyHOro pojia, B
TOM YHMCJIE HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHHUS K TpyAy, JIOIAM Tpylda W pe3yJbTaram  TpYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYAJIBHON TPACKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH WCIIOJIb30BAHUS JOCTIDKCHUA XUMUU JIS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCAIIMX BpEd OKPYKAIOLIEH
MIPUPOHON Cpesie, YMEHHUSI TPOTHO3UPOBATh HEOIArONPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMUCTBUM U MPEIOTBPAILATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHON



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO MPOTHUBOCTOSATH HWICOJIOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(opMUPOBAHNHN PAITMOHATEHOTO HAYYHOTO MBIINUICHHUS, CO3JIaHUU IIEIOCTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUpE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexIEHHOCTH B 0CO00OW 3HAYMMOCTH XUMHUHU JJISi COBPEMEHHOMU
UBWIM3AIMHA: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3aHMM HOBOW 0a3bl MaTEpHATBHOW KYJIbTYPHl, PEHICHHH TJIOOATBHBIX
po0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUICCKOM,
NUIIEBOM U DKOJIOTMYECKOM  O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TOHHMMAHHS CYIIHOCTH METOJ/OB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TOJydyaeMble 3HAaHUS JUIsl aHallu3a U OOBICHEHUS SIBICHUUN
OKPYXAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUI, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENHCKON JeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO mMpeaMera «XUMUsH
Ha YpOBHE CpPeAHEro 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  O00yYaroluXxcs
MEXAUCHUILTMHAPHBIE (MeXTpeIMETHBIE) oOllleHayYHbIE MIOHATHS,
OTpaXKaroUIUe IEJOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEprusi, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHbIA (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHME, HAOIIOJIEHUE, U3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTUBHBIE, PpEryJSTUBHBIE), oOecreunBaromue (HOopMUpPOBaHUE
(GyHKIIMOHATBHON TPAMOTHOCTH U COIMAILHON KOMITETEHIIMN O0y4arolIuXCs;

CIIOCOOHOCTH oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAILHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCAJTbHBIMU
y4eOHBIMM  I103HABATEJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISITUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAETATh LEIN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aHMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MTOHSATUS IS OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHHUS M KPUTEPUM IS KiacCHUKAIMA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAyKTHBHBIC, II0
AQHAJIOTUH ), BBIABIIATH 3aKOHOMEPHOCTH M NMPOTHBOPEYHS B pPacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJICNIM, MpPeoOpa3oBBIBaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHUMBOJ) DJJIEeMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TPHU PEIHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh HAa3BAaHHBIE MOJICIIbHBIC
MPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJadyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MOCTaBJICHHBIC M CAMOCTOSTEIBHO C(OPMYITMpPOBAHHBIC BOMPOCHI B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBHOIO IIJIAHUPOBAHUS U IPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJOM  TpOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro  pe3yJibTar,
dbopmynmupoBath 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PEe3yJIbTAaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM TMPOEKTHOM
NESTETLHOCTH, TPOSIBIISITh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEILICHMS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/I0B TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCA B PA3JIMYHBIX HWCTOYHHMKAX WHoOpManuu (Hay4dHO-
MOMyYJISipHAsT JINTepaTypa XHUMHYECKOTO COJCp>KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHeTa), aHAIM3UPOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm



NpEICTaBIICHUs,  KPUTHUYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb  H
HEMPOTUBOPEUUBOCTD;

(bopMyIHpPOBATH 3aIIPOCHI U IPUMEHSTH Pa3IUYHbIE METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

nprOOpeTaTh OMBIT MCIOJb30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBI S3bIK B KauyecTBE CpeIACTBa Npu paboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMyibl, aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOll TEeMbl B XOJ€ AHayiora
W/WIN JUCKYCCUH, BBICKa3bIBaTh HUJEH, (GOPMYIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHYECKOTO DKCIIEPUMEHTA, MPaKTUYECKOM paboThl IO
UCCJICIOBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB, PeaIM3allMi y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS TO3UIUI B X0J1€ 00CYXKICHHS 1 0OMEHA MHEHHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJisiTHBHBIMHU JeHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeILHOCTD, OMNpeesiss e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBITIOJIHEHUNM YYE€OHBIX M HCCIEIOBATEIIbCKUX 3a]lady, BBIOMpaTh Hambosee
3¢ PeKTUBHBIN COCOO WX pEIHICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTHU HA  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3yJbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpa)KkaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥  KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOJAMMOW [JISi PEIICHUS MPAKTHUYECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TIMOHATUS (XUMHUYECKHUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0oiouka aTroma, MOJEKYyJa, BaJEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTD,



XUMHYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W COKpamEHHas),
MOJIb, MOJISIpHas  Macca, MOJIAPHBIA  OO0BEM,  YIJCPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTHYCCKHIMA
psii, TOMOJIOTH, YTIIEBOAOPOJBI, KHCIOPOA M a30TCONEPKAIINe COCAMHCHHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCIUHEHU);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHndecKux BemiectB A. M. bytneposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUSCKHE 3HAHUA, JICKAIMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHYCCKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJTYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BRXHEHUIINX OPraHUYECKUX BEIISCTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEPHBIC MPU3HAKU TTOHITHA,
yCTaHaBIIUBAaTh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHSTHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILICHUNA OPTaHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUHN UCIOJIb30BATh XUMHUYECKYIO CUMBOJIUKY JIJIS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKPAIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (YriaeBOAOPOJIbI, KUCIOPOJ U a30TCOJAEpXKAIIHe
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIE COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IIO
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAIIbHbBIE
Ha3BaHUSl OTJIEIBHBIX OPraHUYECKUX BEUIECTB (ITWIJICH, MPOIMIICH, alleTUJICH,
ATUJICHTIUKOb, TTULEPUH, (heHo, popManbaerul, aleTaibAerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAsl KHCIIOTa, CTEapUHOBAasi KHUCIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IEJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byriepoBa mis 0ObSICHEHHS 3aBUCHMOCTHU
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUSA;, 3aKOH COXPAHECHHS MAaCChI
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nuecKkue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENCH Pa3IMUHbIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 9TaH, STUJIEH, MPOMUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TJIAIEepYH, (GEHOJI, alleTalbIeTH ], MypaBbUHAS U YKCYyCHAsi KUCIOTHI, TIFOKO3a,
Kpaxmayu,  I[eJUII0JIO3a,  aMHUHOYKCYCHasi  KHUCJIOTa),  HILIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
VTJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU U MIPAKTUIECKOE IPUMEHEHHUE MMPOAYKTOB IMepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJHWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMy 1O W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJTM TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH MPU U3YYCHUHU BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICIMPOBAHUE), HCIOJB30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUS  JJISA
INPUHATHSL PEIIEHUH B KOHKPETHBIX >KU3HCHHBIX CHUTYAIMSAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMCHECHHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHUE OTUJICHA M U3YyYEeHHE €ro CBOWCTB, KA4YeCTBEHHBIC PEAKIIUH
OPraHUYECKUX BEILECTB, JCHATypamus OEIKOB MNpU HArpeBaHWH, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BeleCTBaMH M J1aO0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE JTUX
pE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOPMAIMIO, TOJYy4aeMyl0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MAaCCOBOMA
uHpopmaiuu, IHTepHeT U ApyTrux);

chOPMHUPOBAHHOCTh ~ YMEHUW  COOJIOJATh  MpaBHJIa  DKOJIOTHUYECKH
11EJI€CO00pa3HOT0 TOBEACHUS B OBITY W TPYJOBOM JIEATEILHOCTH B IEJSAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPTaHU3MBI OMPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbicl nokaszatens [1JIK, nmoscHats Ha nmpumepax crocoObl
YMEHBIIICHUS U TPEIOTBPAIICHUS MX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YEJI0OBEKa,;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailna nmma  3amumcu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenmeTtHble pe3yabTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOpPMHUPOBAHHOCTh TNPEACTABICHUM: O XHMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJIM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTMUECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHYECKHH 3JIEMEHT, aToM, W30ToII, S-, p-, d-
ANIEKTPOHHBIE OpPOUTATU aTOMOB, MOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTh, JJEKTPOOTPUIATEIILHOCTh, CTEIEHb OKHUCJICHHUS, XHUMHUYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKasi, BOJIOPOAHAS), KPUCTAIIINYECKAs



pelmETKa, TUIBl XUMUYECKUX PEAKIINHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS] IUCCOLMAUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakivy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHHS M IPEBPALLCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3bIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEkKAlIM€ B OCHOBE ITOHUMAaHHUS
OPUYUHHOCTH U CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, IMOJYYCHUM U OE30MaCHOM HCHOJIb30BAHUU
BaXHEUIIINX HEOPTaHWUYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOU NESITEIbHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU OMMCAHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUHN HCIOJIb30BATh XUMHUYECKYI0 CUMBOJIUKY JIJIS
coctaBieHusi GOpMysd BEHIECTB W ypaBHEHUN XMMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJICTIbHBIX HEOPTAHUUYECKUX BEIIECTB (yrapHblii Ta3, yrieKUCIbIi Ta3, aMMHUaK,
ram€Hasi i3BeCTh, Heral€Hasi U3BECTh, IUThEBAs COJIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBs3U (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs) B
COCAMHEHUAX, THUN KPUCTAIMYECKOW pEIIETKH KOHKPETHOTO BEILIECTBA
(aToMHast, MOJIEKYJIsIpHAs, HOHHASI, METAITHYECKast), XapaKTep CPebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBIINBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIe
COeMHEHMI (TIPOCThIE BEIIeCTBA — METAUIbl M HEMETaJUIbl, OKCHJIBbI,
OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
JA. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O0OBSCHUTENFHYIO U TPOTHOCTHYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuonoB Ileproanyeckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIB3ysT MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «OHEPreTHUYECKHUE  YPOBHW»,  OOBICHSTH
3aKOHOMEPHOCTM HM3MEHEHUSI CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COCMHEHUN N0 Mepuoaam U rpynnaM llepuoanueckon CUCTEMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKIAATh CYIIECTBOBAHUE I€HETUYECKOMN CBS3U MEXAY HEOPTaHUYECKUMU
BEIIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTABY PEArupYIOIIUX BEIIECTB, TEIIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS DJIEMEHTOB, 00paTUMOCTH
peaKuy, yHaCTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHiI COCTABIIATH YPABHCHUS PEAKLHi PasiuIHbIX
TUTIOB, TIOJHBIE M COKpAaNIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMeEHa,
YUYUTHIBAs YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB,;

c(hOPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakiMu OT pPa3duyHbIX (aKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIITHETO BO3JICUCTBUS (IPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIeJKAIME B OCHOBE MPOMBIIIEHHOIO MOJYYEHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a
Takke cPOPMHUPOBAHHOCTH MPEJACTABICHUN 00 OOIMMX HAyYHBIX MPUHIMMAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JI BEIIECTBa B pacTBOPE», 00BEMHBIX OTHOIIICHHUH T'a30B
IpU  XUMHUYECKMX pEaKIMIX, MacChl BeEIIeCTBA WM OO0BEMA Ta30B IIO
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEILIECTB, IMIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOJIIOJaTh  TMpaBWa  IOJIb30BAHUS
XUMHUYECKON TIOCY/IoM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIIEpUMEHT (Pa3yioKeHUE MEPOKCH/Ia BOJAOPO/Ia B IPUCYTCTBUHU KaTaanu3aTopa,
OIIPENICJIEHUE CPEIbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAILHOTO
WHIWKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHHM C TIpaBWJIAMH TEXHUKH OC30MaCHOCTH TIpH OOpaIleHuu C
BCIIECTBAMU M J1A0OpPAaTOPHBIM OOOpYAOBAaHHUEM, IPEACTABISATH PE3YJIbTAThI
XUMHUYECKOTO JKCIepUMEHTa B (hopMe 3alliCH YpaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOPMyITHPOBATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMCHHH KPUTHUCCKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(popManuio, IMOJIy4YaeMyl M3 pa3HbIX HMCTOYHHUKOB (CpeJcTBa MAacCOBOM
KOMMYHUKaIWU, MHTEpHET U JpyTHX);

c(hOpPMHUPOBAHHOCTh ~YMEHHMH  COOMIOJaTh TpaBHJIA  AKOJOTHYECKHU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IEIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
OTNAaCHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHuMas cmbic  Tokazarens IIJIK, moscHATR Ha mpuMepax CHoCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;



JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMHAYECKUX dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunumenoBanue
pa3/aesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acos

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH

11

[Ipenmer
OpraHu4eCcKOn
xumun. Teopus
CTPOEHUS
OpPraHUYECKUX
coenuHeHnit A. M.
byrneposa

Hroro no pazneny

38

Pa3nen 2. Yraesonopoabt

2.1

IIpenenbubie
YIII€BOAOPOABI —
aJIKaHbl

2.2

HenpenensHubie
YIIE€BOIOPOIBI:
QJIKEHBI,
AJIKaJUECHBI,
AJIKHBI

15

2.3

Apomarndeckue

27




YTJ1€BOJIOPO/IbI

[Ipupoansie
HUCTOYHUKHU

24 5 1
YIJ1€BOJIOPOAOB U

ux nepepadoTka

Hroro no pasaeny 33
Paznea 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust
3.1 Cruptel. denon 6
AJLIeruael.
Kap6onossie
3.2 P 7
KHUCIOTEI.
Crnoxuble 3(upbl
3.3 VraeBoasl 5 1
Hroro mo pazueny 18
Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus
AMUHEL
4.1 AMUHOKHCIIOTEL 6
beakn
Hroro no pazgeny 6

Pa3nen 5. BeicokoMoJIeKy aIsIpHbIE COeIMHECHUS

IInmactmaccel.
5.1 3
Kayuyku. Bosnokna

Hroro no pazgeny 3




OBIIEE KOJIMYECTBO

YACOB I10 68 2 2
[TPOI'PAMME
11 KJIACC
HauMeHoBauue Koaun4decTBO yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ie/ioB H TeM KoHTpoJibHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE PecypcChl
NMporpamMmbl padoTbI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CrpoeHue aToMOB.
ITepuoanueckuit
3aKOH U
[Tepuoanueckas
1.1 prox 3
cucrtema
XUMHUYECKHUX
snemenToB /I. W.
MenneneeBa
CrtpoeHue BeniecTna.
1.2 Mmuoroo6pasue 4
BELIECTB
XuMU4YecKue
1.3 6 1 1
peaxkuuu
Wroro no pazmeny 13
Pa3nen 2. Heopranmueckasi XuMust
2.1 Metamibt 6 1




2.2 Hemetamint 9 1 1
CBs13b
53 HEOPTraHUYECKHUX U )
OpraHUYECKUX
BEIIICCTB
Hroro no pasaeny 17
Pa3zgen 3. XuMus u ;Ku3HL
3.1 XuUMHS U )KA3HD 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOT'PAMME
INIOYPOYHOE IIVIAHUPOBAHMUE
10 KNIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KoHTpoJibHbIE IIpakTHyeckune
n/n Bcero U3YYeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 IIpeamer opranndeckou 1
XUMHUU
Bo3nuknoBenue
2 OpraHUYECKON XUMUHU 1
,pa3BUTHE U 3HAUCHUE
3 Teopus cTpoeHus 1




OPraHUYECKUX COCTUHEHUI
A. M. byrneposa, eé
OCHOBHBI€ ITOJIOKEHUS

IIpencrasnenue o
KJTacCU(UKALIUN
OpTraHU4YCCKUX BCIICCTB.

Homenkiarypa
(cucremaruueckas) u
TPUBHUAJIbHBIE Ha3BAaHUS
OpraHMYECKUX BEIIECTB

CocTosiHHE B aTOME
QJICKTPOHOB

DJeKTpOHHAs NPUpPOAa
XUMHUYECKHX CBs3eH B
OpPraHMYECKUX COCIUHEHUAX

Knaccudukanms
OPTraHUYECKUX COCTUHEHUIN

BxonHas KOHTpOIbHAS
pabora

10

AHanu3 KOHTPOJIBHOM
paboThl. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE AJIKAaHOB

11

Ankansbl: cocTaB U
CTPOCHUC, TOMOJIOTUYECKHUI

pan




Meran u 3Tag —

12 IPOCTEHIINK IPEICTAaBUTEIND 1
AJIKaHOB

13 OTaH — npocTeniuit
NPECTaBUTEINb AJIKAHOB 1

14 [ukmoankaHbl 1
Pewenne 3amau Ha

15 HAXOKJCHUN MOJIEKYISPHOU
(GhopMyIIbl OPraHUYECKHUX 1
BEIICCTB
AJIKEHBI: COCTaB U

16 . 1
CTpOEHHE, CBOICTBA
Ou3nyecKue 1 XUMUIECKHE

17 CBOIiCTBa ankeHoB. [IpaBuio 1
MapkoBHHKOBa

18 OTuneH — NpocTenni
MPE/ICTaBUTENb ATKEHOB 1

19 IIponwiien — npocrenmmin
MPEICTaBUTENb ATKEHOB .
[TpakTiueckast pabora Ne 1.

20 «[TomydyeHue STUIICHA U 1
W3yYEHUE ETO CBOMCTB)»

21 Peakiuu monmuMepuzamum 1

22 [TpuMmeHeHne alnKeHOB 1

23 AJKaTUEHBI. 1

24 byranuen-1,3 u 1




MeTmI0yTaauen-1,3.

HOJ'IyLICHI/Ie CHUHTCTHUYCCKOI'O

25 KaydyKa U pe3UHbI

26 ALIETUIICH U €ro TOMOJIOTH

97 KonTtposnbhas pabora 3a 1
M0JIyro/iue
AHanu3 KOHTPOJbHOM
paboThl. AJIKUHBI: COCTaB U

98 O0COOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PSI.
Aueruien — npocreimuni
MIPEICTABUTENH AIKUHOB

29 AJKMHBI: TOMOJIOTUYECKUM
pan.

30 ALIETUIIEH — NPOCTEUIIHNI
MPEACTABUTEND AIKUHOB

31 Brruucnenust mo ypaBHEHUIO
XUMUYECKON peaKun

32 ApeHbl: 6€H30J1 ¥ TOITYOJL.

33 dusnuecKkue 1 XUMHIECKUE
CBOIicTBa OeH30I1a
['omonoru 6ensona.

34 Oco0eHHOCTH XUMHUYECKUX
CBOICTB Ha MPUMEPE
TOJIyoJa

35 TOKCHYHOCTH apeHOB




36

I'emeTnyeckas cBA3b
YIJIEBOAOPOOB,
MPUHAJIECKAIIUX K
Pa3IMYHBIM KJlaccam

37

IIpupoaHbIE HICTOYHUKH
YTJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepaboTKu

38

IIpupoaHbIE HCTOYHUKH
yTJI€BOAOPOAOB: HEPTH

39

Hedtpb u npoaykrs! eé
nepepadoTKu

40

Ileperonka

41

Kpekunr repmuyeckuii u
KATAJIMTUYECKHUN

42

Omnpenenenre MacCoBON WM
00bEMHOM JOJIH BBIXO/a
MPOYKTA PEAKITUU OT
TEOPETUICCKOTO
BO3MOKHOTO

43

Ornpenenenre MaccoBOM MIIN
00bEMHOM JOJIH BBIXOa
MPOYKTA PEAKITUU OT
TEOPETUICCKOTO
BO3MOYKHOT'O




44

I'enernueckas CBS3b MEKIY
KJIacCaMH yTJIEBOJIOPOAOB

45

KonTponbhas pabota no
paszaenny «YTIeBOAOPOIbI»

46

AHanu3 KOHPOJIbHOU
pabotsl. [Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHOJI.

47

MHoroaToMHEIE CIINPTHI:
OTHJICHITIMKOJIb U I'NITMICPUH

48

MHOroaroMHbIE CIIUPTHI:
[JIALEPUH

49

duznonornueckoe IercTBUE
CIIMPTOB Ha OPraHU3M
4eJ0BEeKa

50

®deHnout: cTpocHUe
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
IpUMEHEHNE

51

Anpaeruapl: hopMaIbaeTH I
U areTabaeru]. ANIeTOH

52

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAsA U YKCyCHast

53

[TpakTuyeckas padora Ne 2.
«CBolicTBa pacTBOpa




YKCYCHOM KHUCJIOTBI»

54

CreapuHOBas ¥ OJICHHOBAS
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT

55

MbLa Kak COJIH BBICIITHX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBUE

56

CrnosxHble 3(Uphl KaKk
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. ['MaposIn3 CI0KHBIX

3¢upoB

S7

Kupsl: runponus,
prUMEHEHNE,
Ouosorudeckas poJib KUpPOB

58

VrieBoasl: cOCTaB,
KITacCH(pUKaIHS.
Baxneimme
MIPECTaBUTENH: TIIOKO03a,
bpykTo3a, caxaposa

59

Kpaxman u nemironosa kak
MIPUPOJHBIE TOTUMEPBI

60

[TpakTuyeckas padora Ne 3
“Pemenue
HKCIIEPUMEHTAIBHBIX 33124
Ha MOJIy4YeHHE U




pacro3HaBaHHe
OpraHUYECKUX BEIECTB”

61

KonrtponbHas pabdora 3a
kypc 10 knacca

62

AHanu3 KOHTPOJbHOM
paboThl. AMUHBI:
METHJIAaMUH U aHUIIUH

63

AMMHOKHCIIOTHI KaK
aM(doTepHbIC OPraHUYECKHE
COEIUHEHMS, UX
OHOJIOTHYECKOE 3HAUYEHHE.
Ilenrtuabl

64

benkn kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

65

Ddusnyeckre 1 XUMUYECKHAE
CBOICTBA OEJIKOB

66

OCHOBHBIG ITIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUN

67

OCHOBHI)Ie METOAbI CUHTE3a
BBICOKOMOJIEKYIIAPHBIX
coenqmuennii. IlnmacTMacchl,
Kay4yKH, BOJIOKHA

68

Opranuueckas XuMus,
YeJIoBeK U IpHUpo/ia




OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHH S

DJIEKTPOHHbBIE
mudposbie
oOpa3oBaTe/ibHbIE

pecypchI

XUMHAYECKHUHN DJIEMEHT. ATOM.

DneKTpoHHAas KOH(pUTYypanus
aTOMOB

ITepuoauueckuii 3aK0H U
ITepuoanueckas cucrema
XUMHYECKHUX 3jieMeHToB J[. 1.
MenneneeBa, UX CBA3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX IIEMEHTOB
U UX COCTMHEHUH 10 TPYIIaM U
MepPHOIaM.

3HaYeHHe MePHOIUIECKOTO
3aKOHA U CUCTEMBbI XUMHNYCCKUX
anemenToB J[.M. MenneneeBa B
Pa3BUTHU HAYKH




CrpoeHue BeniecTna.

Xumudaeckas CBsI3b, €€ BUJIBI,
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU CBSA3H.

Bonopoanas cBs3b

Pemenne pacdeTHsIX 3a1a4 Ha
BBIYHCIICHUE MACChI TIPOJIYKTa
peaKInu, ecliv JIsl €r0o
MOJIYYCHHS JaH PacTBOP C
ONpeeICHHON MacCOBOM J10J1eH
HWCXOJIHOT'O BEIIECTBA

10

Bxonnas koHTposbHas paboTa

11

AHann3 KOHTPOJIbHOM paboTHI.
BanenTHoCTb.
DIIEeKTPOOTPULIATETHHOCTb.

12

CTeneHb OKHUCIICHUS. BemectBa
MOJICKYJIAPHOTO
HEMOJICKYJIAPHOTO CTPOCHUSA

13

ITonsaTue o AUCIICPCHBIX
CHUCTCEMaAX.

14

HUctuaurnie u KOJIJIOUIHBIC
pactBopbl. MaccoBas 10Ji4
BEILIECTBA B paCTBOPE

15

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COECTUHECHMI.

16

I'eneTnueckas CBI3b




HCOPTaHN4YCCKUX BCIICCTB,
Pa3JIMYHBIX KJIACCOB

17

Knaccugukanus xumuueckux
peakuyii B HEOPraHU4eCKON 1
OPraHU4YEeCKON XUMHH.

18

3aKOH COXpaHEHHS MaCChI
BEIIECTB; 3aKOH COXpaHEHUS 1
MPEeBpaIeHHs] SHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

19

Cxopoctb peakiuu. OOpaTuMeble
peaKIuu.

20

XUMHUYECKOE PABHOBECUE

21

[TpakTrueckast padora Ne 1.
«BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOU
peaxkuum»

22

DIEeKTPOTUTHIECKAS
nucconuanms. Iloasarue o
BOJIOpoiHOM Toka3artene (PH)
pacTBopa.

23

Peakmun nonnoro oOMeHa.

24

FI/IIlpOJ'II/IS OpraHn4YCCKUX 1
HCOPTaHNYCCKUX BCIICCTB

25

OKHUCIIUTENBHO-
BOCCTAHOBHUTEIHHBIC PEAKITHH.

26

[TonsiTrie 06 AMEKTpoOIU3E




pAacIUIaBOB U PacTBOPOB COJICH

27

[TonsiTre 06 sexTponn3e
pacIuiaBoB ¥ pacTBOPOB COJICi

28

Pewenne pacueTHbIX 3a1a4 110
teme ‘“TeopeTnyeckre OCHOBBI
XUMUK”

29

Kontposbnas paboTta mo pazaeny
((TGOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHN»

30

AHaim3 KOHTPOJIBHOH paboTHI.
Mertamisl, X MOJOXKCHHUE B
Ilepnonnuecko cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa 1 0COOEHHOCTU
CTPOEHHUSI ATOMOB.

31

OO6mue ¢puznueckre CBOMCTBa
METaJIOB

32

CI1aBel METAILIIOB.

33

DIEKTPOXUMUYECKUN PSITT
HaANPSDKEHUH METalIoB

34

XUMHUYECKUE CBOMCTBA
BaXHEHMIINX METaJUIOB (HaTpHii,
KaJlui, Kalblui, Maruui,
ATIOMUHUI) U UX COeTMHEHUI

35

XUMHYECKUE CBOMCTBA XpoMma,
MEIU U UX COSIUHEHNHN

36

XUMHYeCKHE CBOMCTBA IIMHKA,




JKeje3a U UX COEIMHEHU

37

ITpakTuueckas padota Ne 2.
"Pemnienne sKCriepuMEHTAIbHBIX
3aza4 rno reme «Meramib»"

38

Hemertaiibl, NX NOJIOKEHUE B
[lepuoauueckoii cucreme
XUMHUYECKUX 3jieMeHToB 1. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHUSI aTOMOB

39

duznyeckue cBOMCTBA
HEMCTAJIJIOB.

40

Annotponust HeMeTauIoB (Ha
IIpUMeEpE KUCIOPOa, CEPBI,
docopa u yriepoaa)

41

XUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COeIMHEHUU

42

XuMH4uecKrne CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

43

XUMHYECKUE CBOMCTBA yIJIepoJa,
KpEMHHA U UX COG}II/IHCHI/Iﬁ

44

[IprMmeHeHne BaKHEUIINX
HEMETAIJI0B B UX COeTUHESHUHN

45

O00011IeHNE U CUCTEMATH3AIIS
3HaHui 1o Teme «HemeTtayby.

46

Beruncnenus no ypaBHEHUAM




XAMHUYECKHUX PEaKUUi U
TEPMOXHMHUYECKUE PACUETHI

47

[TpakTuueckas padota Ne 3.
«Pemienue 3KcrepuMeHTaIbHbIX
3a1a4 o reme "Hemeramibi"»

48

KoHTposbHast paboTta 1mo Temam
«Mertamiae» n «HemeTamis»

49

AHaIM3 KOHTPOJIBHON pabOTHI.
Heopranuueckue u opranudeckue
KHUCTIOTHI.

50

Heopranunueckue u opranuueckue
OCHOBaHMUS

o1

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYECKHUE COETUHEHUS.

52

Brraucnenus 1o YpaBHCHHUAM
XUMHUYCCKUX peaKLII/Ifl n
TEPMOXUMHUYCCKUC paCYCThI

53

I'eneTnueckas cBA3b
HEOPTaHUYCCKUX U OPTraHNUYCCKUX
BCIICCTB

54

Pemienue pacyeTHbIX 3a1a4 1O
TeMaM “Mertauisl”’ U
“HemeTamnsr”’

55

HtoroBast koHTpoJibHAs paboTa 3a
Kypc 11 kmacca

56

Ponb xumuu B oOecrieueHHn




HKOJIOTHYECKO# 0€30IacHOCTH,

Poinp xuMun B o0ecnieueHun

> SHEpPreTH4ecKoil 6e30MmacHOCTH
Posb xumuu B obecnieueHNH

58 MHIIEBOM 0€30IMacHOCTH,
Pa3sBUTHU MEIULIUHBI
[TpencraBienust 06 0OMUX

59 HaYYHbIX IPUHIUIAX
IPOMBIIIJICHHOTO MOJIyYEHUS
Ba)XHEHIINX BEILECTB
XUMUS B IPOMBIIIUIEHHOCTH.

60 [TpyHIMIIBI XUMUYECKOTO
IPOM3BOJICTBA
XHWMHUKO-TEXHOJIOTUYECKUE

61 TPUHIUITBI TIPOMBIIIIEHHOTO
MOJTyYEHHUST METAJJIOB

62 XuMHUECKasi MPOMBIIUIEHHOCTh U
OKpy’Karolias cpena

63 YenoBek B MHUpE BELIECTB U
MaTepHasoB

64 X¥MHUS U 3J0POBBE UeIOBEKa

65 XWMHUS U 30pOBBE UEIOBEKA

66 Xumus B ObITY

67 IToBTOpenue “TeopeTnueckue
OCHOBBI XUMHH’

68 [ToBTOpenue “Metamnsl’” n




“Hemeramnsr”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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