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MOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE CcpeAHero oOuiero o0Opa3oBaHUs
pa3paborana Ha ocHOoBe DenepanbHOTo 3akoHa OT 29.12.2012 No 273-D3 «0O06
obpazoBanuu B Poccuiickoit denepannny», TpebOBaHU K pe3ybTaTaM OCBOCHUS
dbenepanpHOlt 00pa3oBaTEILHONM MpOrpaMMbl CpeAaHEro oOiiero oOpa3oBaHUs
(®OIT  COO), npencraBaeHHbIX B DeAepadbHOM  TOCYAapCTBEHHOM
obOpazoBarenpHoM cTtangapte COO, ¢ yu€tom Konuenuuu mnpenogaBaHus
y4yeObHOro mnpeamera «XuMHUs» B 00pa3oBaTEIbHBIX OpraHuzanusax Poccuiickoit
@denepanvy, peamu3yOIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNOkeHU «Ctrpaterun pa3BuTusi Bocnutanuss B Poccuiickoit
®epnepanuu Ha nepuon A0 2025 rona» (Pacnopsxenue IlpaBurenscta PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY OJX0J0B K pa3pad0TKe MpOrpaMMbl IO XUMHH, K OIIPEAEICHUIO
oO1uielt ctparerun oOy4eHus, BOCIUTaHUS U pa3BUTHS 00YUaIOIIUXCSl CPEeICTBAMU
yueOHoro npeameta « Xumus» 11st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIU
koHentyaipHele nonoxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH LEJEH,
COJepKaHusl, pe3ylbTaToB OOydYeHHs M TpeOOBaHMIl K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM JTallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. ODTH LEHHOCTH KacaroTcs
MO3HAaHUS 3aKOHOB IPUPOABL, (HOPMUPOBAHKS MUPOBO33PEHUS U OOLIEH KYIbTYpPHI
YeN0BeKa, a TaKKe DSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3M0POBbI0 M TpHUpOAHOW cpene. Peanmusyercs xumudeckoe 0Opa3oBaHHe
oOyyJaromuxcsi Ha YpOBHE CpeJIHEero o011ero o0pa3oBaHus Cpe/icTBaMU y4eOHOTO
npeaMera «XuMUsA», COAEP)KaHWE M IOCTPOCHHE KOTOPOIO OIPEJENIEHbl B
mporpaMme IO XUMHH C YYETOM Crhenuukd HaykKu XuMUW, €€ 3HAUYCHUS B
MO3HAHUU TPUPOABI M B MaTEpPUANTbHOM >KU3HU OOIIECTBA, a TakXke C Y4ETOM
oOuuMX 1ejaell W NPHUHIMIIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpesiHero oduiero oopazosanust B Poccuiickoit deneparmm.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HaYK UIPaeT 0CoOYI0 POJib B
COBPEMEHHOM IUBWJIM3AIMH, B CO3JJaHUU HOBOM 0a3bl MaTEpUAIbHOU KYJIbTYPHI.

Ona BHOCHUT CBOI1 BKJIa]] B (DOPMHUPOBAHHUE PALIMOHAIBHOTO HAYYHOTO MBILIJICHUS,

B CO3JJaHUE LEJIOCTHOIO MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €JUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (hOpMHUPYETCS B XUMUHM Ha OCHOBE MOHUMAaHHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPY)KAIOIIETO0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU O00JACTIMU MPUMEHEHUS.



TecHO B3aMMOJEHUCTBYS C IPYTMMU €CTECTBEHHBIMU HAYKaMH, XUMHSI CTajla
HEOTHEMJIEMON YacThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHEM YCIIEITHOTO
TpyAa U KU3HU KaXJIO0ro uwieHa ooOmiectBa. CoBpeMeHHass XUMHsS KakK Hayka
co3uJaTeNabHass, KAaK HayKa BBICOKMX TEXHOJOTMM HalpaBJICHA HAa pEIICHUE
rJI00AIbHBIX TMPOOJEM YCTOMYHMBOTO pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON OE30IaCHOCTH U OXPaHbI 3/I0POBbS.

B cooTrBercTBUM C OOHIMMM LENIMHU M TPUHIMIAMU CPEIHEro OOIIero
oOpazoBanus coaepkanne npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
M3YUYCHHS) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOATOTOBKY
oOydJaronmxcsi, HEOOXOAUMYI0 UM JJs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOUYEHUA B IKU3Hb COIMYMa, MPOJOJKCHUS
00pa3oBaHUs B pa3IUYHBIX 001aCTAX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMHUE.

CocTaBnsitomuMu  TIpeAMeTa  «XUMHs»  SBISIOTCS 0a30BbIE  KypChl —
«Oprannyeckas xumusi» U «OOm@ass M HEOpPraHUYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMA
3HaHUU M0 HEOPTaHUYECKON XUMUH (C BKIIOUCHUEM 3HAHUHN U3 OOIIEH XUMUN) U
OpraHn4yecKon xuMuu. @opMUpOBAHUE TAHHOM CUCTEMBI 3HAHUM IIPU U3YyUYEHUU
npeaMera 00ecleurnBaeT BO3MOXKHOCTh PACCMOTPEHHsS BCEro0 MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIMX IMOHSITHH, 3aKOHOB U TEOPHUI XUMUHU.

CtpykTypa comepxanusi KypcoB — «Opranwdeckas xumus» u «OOmas wu
HEOpraHWYeckas XuMus» chopmupoBaHa B TMporpamMme MO XHMHH Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3YyYECHHIO Y4YeOHOro maTrepuaiia U o0O0ycloBJIeHa
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBa
paccMaTpUBAlOTCAd HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPTraHUYECKUX
COCIMHEHUW, a TaKKe Ha YpPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX
NpeAcTaBlIeHUt o cTpoeHuu BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTUHU — OT YIJIEBOJIOPOJOB /10 CIOKHBIX OMOJIOrMYECKU
AKTUBHBIX COCIMHEHHU. B Kypce OpraHM4ecKOor XHMHUHU IMOJYy4YarOT pPa3BUTHE
chopMHUpPOBaHHbBIE HA YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus MepBOHAYAIbHBIC
MPECTABICHUS O XUMHYECKOHN CBSI3U, KIIaCCU(DUKAIIMOHHBIX MTPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIIUH.

[Tonx HOBBIM yrJIOM 3peHHS B TMpeaMeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpUBaeTCs M3YYCHHBIH Ha YPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs
TEOpPETUUYECKUN MaTepual MU (PaKTOJIOTUUECKHE CBEJICHHS O BEIIECTBAX W
XUMUYECKo# peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0111ast 1 HeopraHudeckas
XUMUSD» O00YyYaromUMCS TPEIOCTaBISACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOIMYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOOJIOTMUECKUX MTO3UIIHH,



rIy0oke TOHSATh MCTOPUYECKOE HW3MEHEHHE (YHKIMHA D3TOrO0 3aKOHA — OT
00o01m1aromei 10 00bSICHSIOMICH U TPOTHO3UPYIOICH.

Envnas cucrtema 3HaHUM O BaXKHEMIIINX BEIIECTBAX, KX COCTABE, CTPOCHHUH,
CBOMCTBAx M MPUMEHECHHH, a TAK)KE 0 XUMHUCCKUX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnonHseTca B Kypcax 10 m 11 xknaccos
AJIIEMEHTaMHU COJEpKaHUs, WMEIOIIMMU KYJIbTYpPOJIOTHUYECKUNH U TPUKIATHON
XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT IOHMMAaHUIO B3aUMOCBSI3U XHUMHHU C
ApPYTUMHU HayKaMmH, pacKphIBAlOT €€ poJib B TO3HABATEIBHONM W TPAKTUYCCKOM
JESTENHPHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXEHUS K TPOIECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUUECKUX MPUITIOKEHUN XUMUH, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBAaTHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjemMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIIMBATh HHPOPMAIHAIO U
OPUMEHATh €€ JUIsl TIOMOJIHCHWSI 3HAHWM, PEIICHHs WHTEJUICKTYyaJIbHBIX U
AKCIIEPUMEHTAIILHBIX UCCIIE0BATEIbCKUX 3aa4.B 11e5om copepxanue yueOGHOTro
npeaMera  «XUMHS»  JTAHHOTO  YPOBHS  HM3yYCHHs OPHCHTHUPOBAHO  Ha
dbopmupoBaHne y OOYYarONIUXCS MHPOBO33PCHUECKOW OCHOBBI JJII TIOHMMAHUS
bunocodpckux uAeH, TaKMX KaK: MaTepuaJbHOE EIWHCTBO HEOPTaHHMYECKOTO U
OpraHUYeCKOT0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM U
CTpOEHHEM, TI03HABaeMOCTh TIPHUPOJHBIX SBJICHHA ITyTEM DOKCIEpPHUMEHTa |
pEeIICHUS TMPOTHBOPEYMN MEXKIy HOBBIMH (aKTaMH U TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHHUE POJIM XUMUU B PEIICHUH DKOJIOTHYECKUX MPodIeM, a
Takke MpobJieM cOepeKeHUs SHEPTETUUECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHWss 3agad  BOCIUTAHUS, Pa3BUTHS € CONUATU3AIMH
OOy4YarommMxcsi MPUHATBIE MPOTPaAaMMOM IO XWMHUM TOJAXOJIBI K OMpPEACIICHUIO
collepKaHUsI M TOCTPOEHHUS TpeIMeTa MpeaycMaTpuBalOT (hopMupoBaHue
YHUBEPCAIbHBIX Y4Y€OHBIX JCHCTBUN, UMEIOIUX 0a30Bo€ 3HA4YEHHE IS
pPa3TUYHBIX BHUAOB JCATEIHHOCTH: pEIICHHWs] MpoOjeM, IOWCKa, aHaIW3a W
00paboTk HHPOPMAITHH, HEOOXOIUMBIX ISl MPUOOPETEHUS OTBITA MPAKTUIECKOM
Y UCCJIeI0BATEIbCKON JEATEIHbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHUST XMMHHM KaK HAa YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHUs, TaK U HAa YPOBHE CPEAHETO OOIIEro 00pa3oBaHMs, IIPH ONPEICTICHUH
COJIepKATeIbHOW XapaKTepUCTUKHU LeJiel H3ydeHHsl MpeAMeTa HaIpaBiICHUEM
MEPBOCTCTICHHOW 3HAYUMOCTH TPATUIIMOHHO TIPU3HAETCS (HOPMHUPOBAHKE OCHOB
XUMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHIECCKOM
JESTEIHHOCTH Y€JIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTyphl. C
METOJMYECKOM TOUYKH 3pEHHS] TaKOW TOJIXOJ K OIPENCICHUIO Ielied HW3y4eHUs
MpeMETa SBISICTCS BITOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMSI TJaBHBIMH LIEJISAMU H3Y4YEHUS MpeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) sBIISIFOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk BaKHEWIIeH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOM
JIeKAT KITFOYEBBIC MOHATUS, (PyHIaMEHTaIbHbIC 3aKOHBI M TEOPUH XUMHUH,
OCBOCHHME $3bIKA HAyKH, YCBOCHHE U IIOHUMAaHUE CYIIHOCTU JOCTYITHBIX
0000111eH1IT MUPOBO33PEHUECKOT0 XapaKkTepa, O3HAKOMJIEHUE C UCTOPUEH
VX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHHUE U pa3BUTHE IPEACTABICHUN O HAYYHBIX METOJaX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUi, HEOOXOIUMBIX I NPHOOPETeHUS
YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMHYECKUX SIBIICHUH,
MMEIOIIMX MECTO B IIPUPOJIE, B IPAKTUYECKON U TIOBCEIHEBHOM KU3HH;

e pPa3BUTUE YMEHUH U CIIOCOOOB JEATEILHOCTH, CBI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TpPaBHII
0e30macHOro oOpaIieHus ¢ BEIIECTBAMMU.

Hapsny ¢ atum, copeprkarenbHas XapaKTepUCTHKA LEJEH 1 3a1a9 U3y4eHUs
MpeIMETA B MPOrpaMMe 110 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMH NIPUOPUTETAMHU B CUCTEME CpeiHEero odiero oopasoanusi. CeronHs B
NpernoJlaBaHiy  XUMHM B OOJbIIEH  CTENMEeHW OTAAETCS  NPEANoYTeHHE
PaKTUYECKOM KOMIIOHEHTE COJAEpKaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHOI OpraHu3alni, BiIaIeioero He
HA0OpOM 3HaHUM, a (YHKIMOHAJIBLHOM T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHUSAMHU aKTUBHOTO MOJIYYECHHS 3HAHUUN U IPUMEHEHUS UX B PEATbHOMN KU3HU
JUISL PELICHUS ITPAKTUYECKUX 3a4ad.

B cBA3M ¢ 3TUM 1OpU U3YyYEHUM IIpeaMeTa «XHUMHUS» JOMUHUPYIOIIEE
3HAauYEHUE MPUOOPETAIOT TAKKE 1IeJIN U 3a]1a4H, KaK:

aganTtaiys oOy4arommxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUpAa,
(GopMHpOBaHHE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO TPAMOTHBIX
PELICHUN B KOHKPETHBIX KU3HECHHBIX CUTYALIUsIX, CBA3aHHBIX C BEILIECTBAMU U UX
MIPUMEHCHUEM;

dopmupoBaHnne y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIIU), UMEIONIUX YHUBEPCAIbHOE 3HAYEHUE JUIsl Pa3IUYHBIX BHUJIOB
JEeSTENBHOCTU: pelIeHUs Tpo0ieM, MorcKa, aHanu3a u 00padoTku nHpopmaluu,
HEOOXOAMMBIX Il MPUOOPETEHUs] ONbITa MACSITENbHOCTH, KOTOpas 3aHUMAET
BA)KHOE MECTO B IIO3HAHMM XHMHHM, a4 TaKXe U1 OLEHKH C MO3ULUHU
HKOJIOTHYECKON Oe30MacHOCTH XapaKkTepa BIUSHHUS BEIIECTB W XUMHYECKHX
IIPOLIECCOB HA OPraHU3M UY€JIOBEKA U IPUPOIAHYIO CPENY;



pa3BUTHE I[I0O3HABATEIILHBIX WHTEPECOB, WHTEIUICKTyIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEN 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHMS TI0 XUMUHU B COOTBETCTBUU C )KM3HCHHBIMU MTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEeMEHHBIC MH(POPMAITMOHHBIC TEXHOJIOTHH JIJIsl TTOVCKA U aHAIHM3a yIeOHOH U
HAyYHO-TIOMYJISIPHON HHPOPMAIIUA XUMUYECKOTO COICPIKAHUS;

dbopMHpoBaHUE U pa3BUTHE Y O0OYYAIOIINXCSI ACCOLUATUBHOTO U JIOTUYECKOTO
MBIIIIEHUS, HA0MIOAaTeIIBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHWU W TPOBEACHUH XUMHUYCCKOTO
HKCIIEPUMEHTA;

BOCMUTaHUWE Yy oOydarommxcss yOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTH XHMHUHU, €€ BaXHOW pOJM B pEHICHUU TJI00aIbHBIX MPOOJIEM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHUS, TIOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB H
COXpaHEHUs MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOUIIEHUSI K TMPUPOJIE M CBOEMY 3J0pPOBBIO, a TaKXke MPUOOPETEHUs OIbITa
WCIIOJIP30BAHUS TIOJYYCHHBIX 3HAHWUW 11 TPUHATHS TPAMOTHBIX PCIICHWH B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SIBIICHHUSIMHU.

B ydeOHOM mane cpemHero oOmiero oOpa3oBaHUS TPEAMET «XUMUSD»
0a30BOr0 YpOBHS BXOJMT B COCTaB MpeAMETHOM oOnactu «EcTecTBeHHO-HayUHBIE
MIPEIMETHD.

OO611ee ynciIo YacoB, OTBEEHHBIX VISl U3YYCHHS XUMHH, Ha 0230BOM yPOBHE
cpeaHero oomero oopasoBanus, cocraiseT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heenio).



COIAEPKXAHUE OBYYEHUA
10 KJTACC
OPI'"AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOU XUMHUU

[IpenmeT opraHnyeCcKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BELIECTB WU MaTepuasioB. Teopusi CTPOEHUS OPraHUYECKHX
coenunenuiit A. M. byTtiepoBa, e€ ocHOBHbIE TT0JI0KeHUS. CTPYKTYpHBIE (POPMYITBI
OpPraHMYeCKuX BemiecTB. [ omosiorusi, wu3oMepud. XHUMHUYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUSAX — OJIUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccuuUKAIMU OpraHUIeCKUX BemniecTB. HomeHkmaTypa
OpPraHUYECKUX COEAMHEHUN (CHCTEeMaTh4yecKas) W TpUBHUAIbHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTEIIEN KIIACCOB OPTaHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HX IMPEBpaIlCHUI:
O3HAKOMJIEHHE C oOpasmamMu OpraHWYeCKHX BEIIECTB W MaTepuHalaMH Ha WUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAONIOJCHUE U
OMMCAHUE IEMOHCTPALIMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUA psAa. MeTaH W 3TaH —
MPOCTEHIIINE TPEJACTABUTENIM aJIKaHOB: (PU3MYECKUE U XUMHUYECKHE CBONCTBA
(peakuuu 3aMelIeHUs] U TOPEHHs), HAXOXKICHUWE B TMPUPOJE, IOJyYEeHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUIIEH U IPOIHIICH —
NpOCTEUIlINE MPENCTABUTENN AaJIKEHOB: (PU3WYECKHEe U XUMUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUApPATAIIUU, OKHUCICHUS W
MOJIMMEPU3AIUK ), TOJIyYEHHE U IPUMEHEHUE.

Ankanuensl: Oyrtaauen-1,3 u wmetwnOyrtaauen-1,3: crpoeHue, BaKHEUIIHE
XUMHUYECKUE CBOMCTBA (peakius nonumepusanun). [lonmydenne CHHTETUYECKOTro
Kay4yKa U PE3UHBL.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUH Psijl. ALIETUIICH
— TMPOCTEHIIHMI TpPEACTaBUTENbh aJKUHOB: COCTaB, CTPOCHHE, (U3UYECKUE W
XUMUYECKHE CBOMCTBA (pEeaKlMK THIPUPOBAHUS, TAIOTCHUPOBAHUS, THIpaTaIliH,
TOpEHHUsI), MOJTyYeHUE U TPUMEHEHHUE.

Apensl. benzon: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHE CBOWMCTBA
(peakIiuu rajJoreHUpPOBAHUS U HUTPOBAHUS ), IOJTyUYCHUE U IpUMEHEHue. 10.yo:
cocmae, cmpoeHue, (uzuveckue U  Xumudeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTHuecKkas CBsA3b MEXKAY YIIEBOAOPOJAMM, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIaCCaM.

IIpupoaHble HMCTOYHUKHM YIrieBOAOpOoaAoB. IIpuponaHbIi ra3 W DONyTHBIE
He(dTauble Ta3bl. HegTh 1 €€ npoucxoxaenue. CnocoObl nepepadboTKH HEPTH:
MEPEroHKa, KPEKUHT (TEPMHUUYECKUN, KATAIUTHYECKU), muposn3. IIpoaykTsl
nepepaboTky He(TH, UX IPUMEHEHHUE B IPOMBILUIEHHOCTH U B ObITy. KameHHbIN
YToJb ¥ NPOAYKTHI €ro nepepadoTKH.

OKCHEepUMEHTAIbHBIE METOJIbl W3Y4YEHHs BELIECTB M HUX IPEBpPALICHUM:
O3HaKOMJIEHHE C O00pa3lamMu IUTaCTMAcC, KAay4yKOB M PE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoOJENMpOBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, TPOBEICHHE MIPAKTHUYECKON PAOOThI: OJyYeHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuérnble 3anaumn.

Boluucienuss 1mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00béMma,
KOJIMYECTBA UCXOIHOIO BEMIECTBA WM MPOAYKTA PEAKIIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB I MPOJAYKTOB PEAKIIHH).

Kuciiopoacoaep:kauue oprannyecKkue coelMHeHus

[IpenenpHple OQHOATOMHBIE CIOHUPTHL. METaHONI W 3TAHOJN: CTPOCHHE,
buznueckue M XMMHUYECKHME CBOMCTBA (peakuuu C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEHUE. BOoJOpoAHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eicTBHE METaHOJIA ¥ 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaToMHbl€  CIHUPTHL. JTWICHIJMKOJIb W  TJHILEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO UICIOYHBIMU
MeTaJUlaMH, KAayeCTBEHHAs peaklUHss Ha MHOroaTOMHbIe coupthl). JleiicTBue Ha
opraHusM yenoBeka. [IpumeHenue rmuepuHa U 3THICHIJIMKOJIS.

deHo: CTpoeHHE MOJEKYJbl, (U3MUECKHME W XUMHYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penomna.

Anpnerugpl U kemowuwvl. DopManmpaeruy, AanETAIBAECTHI: CTPOCHHE,
buznyecKrue 1 XUMHUYECKUE CBOWCTBA (pPeaKIMU OKUCICHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbBIE PEaKIIMU), OJyYeHHE U IPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KMCJIOTBI: CTPOEHHUE, PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
o0riue ISt Kjlacca KUCIOT, peaklus STepu(pUKaIim), HoJTydeHUue U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPECTABUTEIN BHICIINX KAPOOHOBBIX
KHUCIJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBUE.

Cnoxsble 3@QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxHBIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruveckas
POJIb JKHPOB.



VYraneBoapl:  coctaB, Kilaccuukanus — yrieBoioB  (MOHO-, JU- U
noyiucaxapubl). [ 1roko3a — mpocTenii MoHOCcaxapu: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMUYECKHE CBOWMCTBAa (B3aMMOJEUCTBHE C
ruapokcuom meau(Il), okucnenne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHWE TIJIOKO3bl), HAXOXKJICHHE B NPHUPOAE, IPUMEHEHUE,
ouonoruyeckas poisib. @otocunre3. pykro3a kak U30Mep TIFOKO3BI.

Kpaxwman u nemirosno3a Kak npupoanbie nojiuMepsl. CTpoeHre Kpaxmania u
HEeuono3bl.  PU3MYECKMe W XMMHYECKHE CBOMCTBAa Kpaxmayia (THUApPOIH3,
KAueCTBEHHAsI PEAKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJIbl H3Y4Y€HHs BELIECTB M HUX MPEBpalICHUM:
MpOBE/ICHHE, HAOJIOJICHHE W OINHUCAHHE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KayeCTBEHHBIE pEAKIMM OJHOATOMHBIX CHUPTOB (OKUCJIEHHE STaHOJIA
okcusioM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIULEPUHA C
ruapokcuom meau(Il)), anpaerunoB (OKUCIeHHE AMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcunom wmenu(ll), B3aumojmelicTBHE Kpaxmajia C HOJIOM),
MIPOBEICHHE NMPAKTHYECKOW padOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00béMa,
KOJIMYECTBAa UCXOAHOTO BEIIECTBA WIIM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A3oTcoaeprkalue OpraHu4ecKue COeMHEHMS.

AMMHOKHCIIOTHI Kak aM(QOTepHbIE OpraHuecKre coequHeHns. Ouzndeckue
U XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe TiulMHa). buonoruueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkn kak mnOpUpOIHBIE BBICOKOMOJEKYJSIpHBIE coequHeHus. llepBuunas,
BTOPUYHAsT W TPETUYHAs CTPYKTypa OeNkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallHsl, KAYECTBEHHBIE PEaKI[MU Ha OCKH.

OKCHepUMEHTAIbHBIE METOJIbl W3Y4YEHHs BELIECTB M HUX IPEBpPALICHUM:
HAOJI0/IEHUE U ONTUCAaHUE TEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Ipu
HarpeBaHUM, [IBETHBIC PEaKIINK OEIIKOB.

BbicokoMouiekyJIsIpHbIE COeIMHEHUS

OCHOBHBIE OHATHSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEAHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHUN —
MOJINMEpU3aIUs U TOJTUKOHIEHCAIIUS.

OKCHepUMEHTAIbHBIE METOJIbl W3Y4Y€HHs BELIECTB M HUX IPEBpPALICHUM:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3HU.



Peanuzanus MexnpeaMeTHbIX CBSI3€H MTPU U3YYEHUU OPTraHUYECKON XUMHH B
10 krmacce OCYIIECTBIAETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HayYHBIX MMOHSTHUH, TaK U MOHATHUH, SIBJISIONIUXCS CUCTEMHBIMU JJISI OTJICTBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mmue ecTecCTBeHHO-HAYYHbIC TTOHATHS: SBJICHUE, HAYYHBIN (haKT, TUTIOTE3a,
3aKOH, TEOPHsl, aHAIIU3, CUHTE3, KJIacCUUKaIUs, TEPUOJUIHOCTb, HAOIIOACHHE,
HU3MEpEHUe, IKCIIEPUMEHT, MOJICTTMPOBaHUE.

®duzuka: wMmarepus, DdHEprus, Macca, aroM, DJIEKTPOH, MOJEKya,
DHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OO0OBEM, arperaTrHoe COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUUMHBI U €IUHUIIBI X U3MEPEHHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OUOJOTUYECKHM AaKTUBHBIE BellecTBa (O€IKHU, YTIEBOJbI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE TOPO/IBI, MTOJIE3HbIE HCKOTIAEMbIE, TOTUIMBO,
peECYpPCHI.

TexHoJorusl: THUIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIE 1 KOCMETHUECKHUE MPENapaThl, MaTepUalbl U3
MCKYCCTBEHHBIX U CUHTETHYECKHX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

Xumuyeckuii 3ieMeHT. AToMm. Sapo artoma, H30TOMNBL. DJIEKTPOHHAA
000J10YKa. DHEPreTUIECKUE YPOBHHU, TOIYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH pacipeieNICHUs AJEKTPOHOB 110 OPOUTANISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOHPUTYpalHsi aTOMOB.

[Teprnonnueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b EpUOIUYECKOT0 3aK0HA U [lepuoanyeckoi CUCTEMBI
xumuueckux ameMeHToB 1. . MenaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HU3MEHEHUS CBONCTB XHUMHUYECKHX »BJIEMEHTOB U
oOpa3yeMbIX WMH TPOCTBIX M CJOXKHBIX BEIIECTB MO TPyNmaM M MEPUOJAM.
3HaYeHue NMepUuoOgUYECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasi CBsI3b. BHIIBI XUMHYECKOW CBS3MU
(KoBaJIeHTHasi HEMOJIsIpHAasi W TOJIApHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIA U JIOHOPHO-
akuenTopHslii). BomoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPUUATEIBHOCTD.
Crenenb okucieHus. OHbI: KATUOHBI U @aHHOHBL.



BemectBa MOJEKYJSAPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MTOCTOSTHCTBA COCTAaBa BEIIECTBA. THUIIbI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[TonsiTne 0 pAucnepcHeIXx cucTeMax. VICTHHHBIE W KOJUIOMIAHBIE PACTBOPBL.
MaccoBast 10JIs1 BELIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHUH. Homenknarypa
HEOpPraHMYECKUX BEUIECTB. | €HEeTHYeCcKas CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKAIMX K PA3JIMYHBIM KJIACCaM.

Xumudeckas — peakmusa.  Knaccudukammss  XMMHUYECKHX — peakmuidi B
HEOPraHWYECKOW M OPraHMYECKON XMMHUU. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAIIECHUS YHEPTUU NTPU XUMUUYECKUX PEAKIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3IMuHbIX (pakTopoB. OOpaTumbie
peakunu. XUMHYECKOEe paBHOBecue. DakTOphl, BIUSAIOLIAE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunmun JlelllaTense.

DnekTponauTuueckas aucconuanus. CUIbHBIC U ciladble AIeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCasl, HEUTPaIbHAs, IIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJBl M3Y4YEHHs BEIIECTB M WX IPEBPAILCHUI:
neMoHcTpanus tTabnui «Ilepuoanueckas cucrema xumMudeckux sneMeHToB /1. U.
MenneneeBay, W3ydY€HHE MOJIENICH KPUCTALIMYECKUX PEHIETOK, HAOIIOJICHHE W
OTMHMCAaHME IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3IoKEHUE TIEPOKCHIA
BOJIOpPOJA B IPUCYTCTBUM KaTajau3aTopa, ONPEAEICHUE CPEALl pACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpPA, pPEAKIUU HOHHOTO OOMeHa),
MPOBEJICHUE MPAKTUUECKON paboThl « Biusinue pa3nuuHbix (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU pEAKIUM.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSAM XHMMHUYECKHX pPEaKkUHUi, B TOM YUCIIE
TEPMOXMUMHUYECKAE pPACUEThI, PACUEThl C HCHOJIB30BAHUEM TOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxxenune HemetaiuioB B Ilepuoamueckonn  cucreme
xumuueckux 3nmemeHToB J1. 1. MenaeneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB.
@u3nuecKue CBOWCTBA HEMETAIIOB. AJUIOTpONUST HEMETAJIOB (HA MpUMEpE
KHCJIOpoaa, cephl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAIIOB (raJOT€HOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJACOIEPKALIUX KUCIIOT, BOJOPOIHBIX COCIUHEHUN ).

IIprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCIUHEHUN.



Meramisl. [lonoxenune meramioB B [lepuoanyeckoi cucteMe XUMUYECKUX
anemenToB Jl. 1. MenaeneeBa. OcOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O01ue pusnveckue cBoMcTBa MeTaioB. CIulaBbl METAIIIOB.
DIIEKTPOXUMHUYECKHAN AT HANPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOWMCTBA BaKHEUINIMX METAIIOB (HATpUM, Kajdui, KaJblLIMi,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCTMHEHH.

OO61ue crnocoObl moJy4eHus: MeTaioB. [IpuMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl W3Y4Y€HHs BELIECTB M HX IPEBpPALICHUM:
U3Y4YEHUE KOJUIEKIMH «MeTallibl W CIUIaBbl», OOpa3lOB HEMETAJUIOB, pEIICHUE
HKCIIEPUMEHTANBHBIX 3a]a4, HaONIOACHUE U ONHCAHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (B3aUMOACHCTBUE THAPOKCUA AITFOMUHUSA C PACTBOPAMHU
KHCJIOT U IEJI0YEe, KAUECTBEHHbBIE PEAKLINN HA KATHOHBI METAJIJIOB).

PacuérHble 3anaun.

PacuéTel Macchl BelecTBa uin 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce€ WM O00BbEMY OJHOIO U3 YYaCTBYIOIIMX B pEAKIMH BEIECTB,
pacuéTtel Macchl (00bEMa, KOTMYECTBA BELIECTBA) IPOYKTOB PEaKLUH, €CIIU OJTHO
Y3 BEILECTB UMEET IPUMECH.

XuUMHUA U KU3Hb

Ponp xumMuu B 00€CTieUeHNH IKOJIOTUUECKOM, SJHEPreTUIeCKO U MUIIEBOM
0e30MacHOCTH, pa3BUTHM MeAULUHBL. [loHATHE O Hay4YHBIX MeETOJaX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MNPUHOUIAX [POMBILIIEHHOTO
ITOJTyYEHHS BAKHEUIIINX BEIIECTB.

YenoBek B MHpE BELIECTB M MATEPHUANIOB: Ba)XHEHIINE CTPOUTEIIbHBIC
Marepuaiabl, KOHCTPYKLMOHHBbIE MAaTepuajbl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepUaJIbl AJIs1 JIEKTPOHUKH, HAHOMATEPHUAIbl, OPTaHUYECKNE U MUHEPAJIbHBIE
yaoOpeHus.

XuMus W 300pOBbE YEJIOBEKA: IIPAaBWJIA HCIIOJIB30BaHUA JIEKAPCTBEHHBIX
IpenaparoB, MpaBusa 0€30MacHOr0 UCTIOIb30BAHMS MPENapaTOB OBITOBON XUMUH
B IOBCEJHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX CBA3CH TpU  U3YYEeHUHW OOmed W
HEOPraHM4eCKOr XuMHHM B 11 Kitacce oCyIecTBISIETCS YEPE3 UCTIOJIb30BAHHUE KAaK
OOLIMX EeCTECTBEHHO-HAYUYHBIX TMOHSTHH, Tak ¢ TMOHATUH, SABISIOUIUXCS
CUCTEMHBIMM JUUI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO11ue ecTecTBEHHO-HAYUYHbIE MIOHATHUS: HAyUHBIH (DaKT, rUmoTe3a, 3aKoH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKALM, TMEePUOJAUYHOCTh, HAOII0ICHUE,
DKCHEPUMEHT, MOAEITUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusuKa: MaTepus, SHEPTUs, Macca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOM, PaAUOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUUECKUIN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIUUMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTh.

buonorusa: knerka, opraHu3M, OKocHCTeMa, Ouocdepa, MaKpo- H
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE OPOIbI, MOJE3HBIE UCKOIMIaeMbI€, TOILIIUBO,
PECYPCHI.

TexHomoTHs: XUMUYEeCcKas MPOMBIIUICHHOCTh, METAJLTyPTHsl, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPUATIOB, CEJIIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpEenapaToB, MTPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XMMHUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOy4arolMMHUCS T[POrpaMM CpeAHEro o0mero o0pa3oBaHUsS (JIUYHOCTHBIM,
MeTanpeAMETHbIM W TpeaMeTHbiM). HayuyHo-meTtoguueckoil OCHOBOM — JIst
pa3pabOTKH TUIAHUPYEMBIX PE3YJIHTATOB OCBOEHUS MIPOTrpaMM CPEJIHEr0 OOLIETO
00pa30BaHMUs SIBISIETCA CUCTEMHO-AESITEIbHOCTHBIN MOIXO.

B coOTBETCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS TMpeaMeTa «XHMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHuUs BbIJIEICHBI CIEAYIOIIUE COCTABIISIONIUE:

OCO3HAaHHE OOYYAIOUIUMHUCS POCCUUCKON TPaXXKJaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIEIIECHUIO;

HaJIM4KMe MOTUBALIMK K OOYUECHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUIN JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAMLIMI 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCSI B CBOEHU
NEATENbHOCTH LIEHHOCTHO-CMBICJIIOBBIMA YCTAHOBKAaMH, MPUCYUIUMHU LEITOCTHON
CUCTEME XMMHYECKOr0o 00pa3oBaHus;

HaJIM4He MPABOCO3HAHUS SKOJOTHYECKOU KYJIbTYpPbl M CHOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KM3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yNIbTaTbl OCBOCHHS MpeaMeTa «XHMHUS» JOCTUTalTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JESITENIBHOCTU B COOTBETCTBUU C
I'YMaHHUCTHYECKMMH, COLIMOKYJIbTYPHBIMU, 1YXOBHO-HPABCTBEHHBIMH LICHHOCTSMHU
U WJeallaMd POCCHMCKOrO0 TPakJaHCKOro o0OIlecTBa, MPUHATHIMU B OOLIECTBE
HOpMAaMH W TMpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMONO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
O0yJarOIIIXCS.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOEHHs MpeaMera «XUMUsS»  OTpaxaroT
c(hOpPMHPOBAHHOCTh OIbITA [MO3HABATENBHOW M TMPAKTHUYECKOW AESTENbHOCTU
oOy4Jaronuxcs o peain3aluy IPUHITHIX B 00ILECTBE LIEHHOCTEN, B TOM YUCTIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHMS :

OCO3HAHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOIOPSIIKY;

NPEACTABICHUS] O COLUMAIbHBIX HOpPMax M MPABWIAX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



IFOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPpU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIICHUN YUeOHBIX U ITO3HABATEIbHBIX 3a/1a4, BHIITOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M MPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IpYTUX PU aHAJIU3€ Pa3JIUYHbIX BUJOB YUEOHOU E€ATEIBbHOCTH;

2) IAaTPHOTHYECKOTO BOCIIMTAHMS

LIEHHOCTHOTO OTHOUIEHHS K HCTOPUYECKOMY W HAy4YHOMY HACIIEIHIO
OTE€UYECTBEHHON XMMUH,

yBaXEHHUsI K TMpoIleccy TBOpuUecTBa B 0O0JacTHM TEOPHUH U MPaKTUYECKOTO
IIPUMEHEHUS XMMUH, OCO3HAHMS TOr'0, YTO JOCTHXKEHHSI HAYKH €CTh PE3YJIbTaT
JUINTENIbHBIX ~ HAaOMIOJEHUM, KPOMOTJIMBBIX  HKCIEPUMEHTAJIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa W TI03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHUU M IOCIEAYIOLIEM
aHaJin3e NH(OPMALIUU O NEPEIOBIX JOCTUKEHHUSIX COBPEMEHHOM OTEUEeCTBEHHOI
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOI'O CO3HAHUsI, STUYECKOTO ITOBEICHU;

CIIOCOOHOCTH OLIEHUBATh CUTYalliH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHAMAaTh OCO3HAHHBIE PELIEHHUS], OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE NOBEJICHNUE U IOCTYIIKM CBOUX TOBAPHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHME IIOCIEACTBHM OTUX
ITOCTYTIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBb:

NOHMMAaHUA LEHHOCTEH 370poBOoro u 0Oe3omacHOro obpasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U
IICUXWYECKOMY 370pPOBBIO;

coONtoIeHnss TpaBuil 0E€30MacHOTO OOpallleHHs ¢ BEeHlecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOU JIESITEIBHOCTH;

IIOHUMAaHUs LEHHOCTH TIPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYALMSIX, YTPOKAIOMINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHMS MOCJIEACTBUNA U HENMPUATHUS BPEHBIX PUBBIUEK (YIIOTpeOIeHUs
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHHUsA);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeJOBATEIbCKON
NESTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYTHX BHJIAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHWHM MPAKTUYECKUX 3a1ad
COLIMAJIbHOM HaINpaBJIE€HHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEeHHIO TIpodeccrii pa3InyHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUU;

YBOKEHUS K TPYAY, JIOJSIM TPYJla U pe3yJibTaraM TPYJI0BOH JAeATeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HHAMBUIYaTbHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymeld mpodecCHr W pealu3alui COOCTBEHHBIX IKHW3HEHHBIX
MJIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpedHOCTEH 00I1IeCTBA;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

HKOJIOTUYECKU II€JIECO00PAa3HOTO OTHOIIECHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHMMAaHUSI TJIOO0AJTBHOTO XapakTepa JKOJOTUYECKUX TMPOOJIeM, BIUSHUS
HAKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATBHOMN CPEbL;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JIOCTHIKEHUW XUMHH JJIS
pelIeHns BONPOCOB PAIMOHAIIBHOTO IPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, TMPUHOCAIIMX BpEH OKPYKArOLIEH
MPUPOJHON Cpefie, YMEHHUS IPOTHO3UPOBATh HEOJATONMPUATHBIC HKOJOTHUECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX AEHCTBUI U MIPEAOTBPAILATH UX;

HaJIM4us Pa3BUTOTO SKOJIOTMYECKOTO MBILIJIEHHUS, SKOJIOTUYECKON KYJIBTYPHI,
OTbITa NEeSATeIbHOCTH HKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATHCSA UMH B ITO3HABATEIIBHOW, KOMMYHUKAaTUBHOW U COLMAIIBHOM
MPAKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HWJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKHU;

MOHUMAaHUs CHeUUKA XUMUU KaK HayKd, OCO3HaHHs €€ pOJu B
dbopMUPOBAHUM PAIMOHAILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM 1E€JIOCTHOTO
MpeCTaBIICHHS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPObI U YETIOBEKA, B
MO3HAHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOJeM COXpaHCHUS
MIPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU IS COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyYMaHHCTHYECKOW HAIPaBICHHOCTH M BaXXHOM poJK B
CO37IaHMHU HOBOM 0a3bl MaTEPUABHON KYJIBTYPbI, PEIIEHUH TJI00ATBHBIX MPOOIIeM
YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPhEBOM, SJHEPIreTUYECKOM, MUIIEBON U
DKOJIOTMYECKON O€30MacCHOCTH, B Pa3BUTUU MEIULIHUHBI, O0ECIEYCHUU YCIIOBHI
YCIEUIHOTO TPyJa W HKOJOTMUYECKM KOMMPOPTHOW KHU3HU KaXKJIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHHMaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH UCIIOIb30BaTh



NoJTy4yaeMble 3HAHMSI JUIsl aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
OPOUCXOAIINX B HEM U3MEHEHU, yMEHUS J1eJaTh 000CHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C UENbI0 MOJyYEHHUS
JOCTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHWMHUYECKUE 3HAHMS IS
peleHus: Ipo0JieM B peasibHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U HUCCIIEA0BATENbCKON NEATENBHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUIO0, K AaKTHUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUUH 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU NOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TPYyAa B pa3iMuHbIX cdepax IpodheccHoHATBHOM

NEATEIIbHOCTH.
METAINIPEIAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIie pe3yJibTaThl OCBOCHHS YUeOHOTO MpeaMeTa « XUMUs Ha
YPOBHE CcpeHero 001ero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBbIE In: dbopmupoBaHUs MHPOBO33PEHUSA oOy4Jaronmxcst
MEXAUCIUTUTMHAPHBIE (MEXIPEIMETHbIE) 00IIeHAYYHbIE MTOHATHS, OTPAXKAIOIIINE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa W CHEeUUPUKY METOJ0B TO3HAHMS,
UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, YHEPI U, SIBJICHHE,
Mpoliecc, CUCTeMa, Hay4HbIN (haKT, MPUHIIUIL, TUTIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJoBaHuE, HAOII0IEHUEe, U3MEPEHHE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCaAJIbHbIC YueOHbIE AeCTBUS (MTO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PErYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH M COI[MAJIbHON KOMIIETEHLIUN 00y4YaroIuXcs;
CIIOCOOHOCTh 00yYaromuxcst UCTIOJIb30BATh OCBOCHHBIE

MEXAUCIHUIUTMHAPHbBIE, MUPOBO33PEHUYECKME 3HAHUS U YHUBEPCAIIbHbBIE YUeOHbIE
JICHCTBUS B ITI03HABATEIIBHOW Y COLMAIBHON MPAKTHUKE.

MeranpenMeTHble pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JNEUCTBUSAMU.

OBianenue YHHBeEpCaIbHBIMH y4eOHBIMHU N03HABATEIbHBIMU
NEeHCTBUAMM:

1) 6a30Bble JIOrHYECKHE TeHCTBUA:

CaMOCTOATENbHO  (QOpMYyJNHMpPOBaTH W aKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEIH JEATEIbHOCTH, 3aJaBas IlapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YNIbTATHI JEATEINBHOCTH C ITIOCTaBICHHBIMU LIEJIIMU;

MCIIOJIB30BaTh IIPYU OCBOEHNUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS —
BBIJICIIATH XapaKTePHbIC IPU3HAKU NOHATUN U YCTAaHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS ISl OObSICHEHUS OT/IEIbHBIX (PaKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAHUS M KPUTEPUU [UIS KJIACCHU(UKALMK BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXKIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBbIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IIPUMEHSATH B IIPOLIECCE MO3HAHUS, UCIIOJIb3YEMBbIE B XUMUN CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIEILHBIE MPE/ICTABICHUS — XUMHUYECKUI
3HaK (CHMBOJI) 3JEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHE XHMHYECKOU
peakuuu — MpH pPELIEHUH Yy4eOHBIX I[O3HABATENIbHBIX M MPaKTHYECKUX 3ajad,
IIPUMEHSATH Ha3BaHHBIE MOJIEIIbHBIC PEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaEeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 0a3oBbI€e MCCJIEI0BATEIbCKHE NeCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O NTO3HAHHUS BEIIECTB U XUMUYECKHUX
peaKIuii;

(bopMyIUpOBATh LIEJIM U 33]1a4U UCCIIEI0BAHUS, UCIIOIb30BaTh TOCTABICHHBIE
U CAMOCTOSITEIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAauyeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIs1 (POPMUPOBAHMSI TUTIOTE3BI IO MTPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHH;

BJIAJETh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS U IPOBEICHHUS
YUYEHHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HA0IIOAATH 32 XOJ0M
polecca, CaMOCTOSITENIbHO MPOrHO3UPOBaTh €ro pe3ynibTar, (opMyIUpoBaTh
0000LIEHNS U BBIBO/IBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIM OTYET O POJETAHHON padboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JESATENbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY
IIOMCKY METOJOB pEUICHUS MPAKTUYECKUX 3a/1ad, INPUMEHEHHIO pa3JIMYHBIX
METO/IOB IMO3HAHUSI.

3) pabora ¢ nngopmanueii:

OPUEHTHPOBAThCS B PAa3IMYHBIX HCTOYHUKAX UHPopManuu (HAy4IHO-
HOMYJIsSIpHAsl JIMTEpPATypa XHWMUYECKOTO COJEP)KAHUS, CIIPABOYHBIE MOCOOMS,
pecypcbl HTepHeTa), aHanu3upoBaTh HHGOPMAIIUIO Pa3IUYHbIX BUIOB U (OpM
IIPEICTABIICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;



(bopMyIIHPOBATh 3aMPOCHl U MPUMEHSTH PAa3IMYHbIE METOIBI TP OUCKE U
orbope wuHpOpPMAIIUM, HEOOXOAUMOW IS BBITIOJTHEHUS Y4YEeOHBIX 3ajad
OIPEJICIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCIOJb30BaHUA HWH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  NPEACTABICHUS
uHpopmanuu (cxembl, rpaduKy, 1UarpaMmbl, TAOIHIIbI, PUCYHKH U JIPYTHE);

UCIIOJIB30BaTh HAY4YHBIM $3bIK B KaueCTBE CpeACTBa IpU paboTe ¢
XUMHUYECKON HH(OpMAIMel: NPUMEHSITh MEXIpeaIMeTHble (puznyeckue W
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (pOpMyJibl, aO0OpeBUATYypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CpPEICTBa
HarJISTHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMU:

3aJ1aBaTh BONPOCHI IO CYILIECTBY 00CYKAaeMON TEMBbI B XOJI€ 1Uaiora u/uiu
JIUCKYCCUHM, BbICKa3blBaTh  HJE€HU, (POPMYJIHPOBATH CBOM  MPEHAJIOKEHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS NIPEAIOKEHHON 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAlMell pe3yJIbTaTOB IO3HABATEIbHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU NP BBINOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, TPAKTUYECKON paOOThI [0 UCCIIEI0BAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peaTn3alii y4eOHOTO MPOeKTa U POPMYITUPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEAEHHBIX UCCIIEI0BAaHUIN MYTEM COTIIACOBAHUS O3UIIHIL B
X0Jie 00CyX1eHNU 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJbLHBIMH PeryJisiTUBHbIMM 1eiCTBUSIMU:

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK IO3HABATEIbHYIO
JESATENbHOCTh, ONpeneNsss €€ Uenu W 3a4aud, KOHTPOJMpPOBaTb W IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBaTh MpEIaraéMblii alropuT™M JAEUCTBUNA IpU
BBITIOJIHEHUH Y4Ye€OHBIX M HCCIEOBATEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBI €MOcOO0 WX pemeHuss ¢ Y4YETOM TMOJIY4YEHHsS HOBBIX 3HAHUUA O
BEILIECTBaX U XUMUYECKUX PEAKLIUAX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOaHaIN3a
Y CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJTACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «Opranudeckas XHUMUSD»
OTpa)KaroT:

chOPMHUPOBAHHOCTh  NPEACTABICHHMHM O XUMHUYECKOW  COCTaBJISIFOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUM B TIO3HAHWUM SIBIICHUU



npuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYJIbTYphl JIMYHOCTH, €€
(GyHKIMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOMN sl pelIeHUs TPAKTUYECKHUX 3a/1a4
Y HKOJIOTHYECKHM 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOM
cpexne;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKHM DJIEMEHT, aToM, OJJIEKTPOHHAsS
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPULIATENIbHOCTh, XUMHUECKast
CBSI3b, CTPYKTYpHas popmya (pa3BEpHyTasi U COKpaliéHHast), MOJIb, MOJISIPHAS
Macca, MOJISIpHBIH OO0BEM, YIJIEpOJAHBIA CKeseT, (PyHKIMOHAJIbHAs TpYIIIa,
pauKal, U30Mepusi, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YIIIEBOJAOPOIbI,
KHCJIIOPOA W a30TCOJAEpkKAaIIUE COECIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHNS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS
opranndeckux BeuiectBs A. M. BytnepoBa, 3ak0H COXpaHEHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHUM; MHUPOBO33PEHUYECKUE 3HAHUS,
Jexaluue B OCHOBE TNOHUMAHMS TNPUYUHHOCTM M CHCTEMHOCTHM XHMHUYECKHUX
ABJICHUM, (PAKTOJOTMYECKHE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJb30BAaHUN BAXKHEUIINX OPTraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHMM BBISIBJIATH XapaKTepHbIE TPU3HAKUA TOHSTHIM,
YCTaHABJIMBATh UX B3aNMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE OHATHS IIPH
ONMCAHNUU COCTaBa, CTPOCHMS U NPEBPALCHUN OPTAHUYECKUX COCIUHEHNM;

chOpMHPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XUMHUYECKYI) CHUMBOJIMKY IS
COCTABJICHHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaliéHHOMN)
(GopMyn OpraHMYECKMX BEIIECTB M ypPaBHEHUH XHMHYECKUX pEaKIHil,
M3TOTaBJIMBATh MOJEIN MOJIEKYJI OPTaHUYECKUX BEIECTB I WIIIOCTPALIUU UX
XUMHUYECKOT'0 U IMPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OpPMHPOBAHHOCTh YMEHHMM yCTaHaBIMBATh MPUHAJICKHOCTh HW3YUYEHHBIX
OPraHWYECKUX BEUIECTB II0 HMX COCTAaBY M CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpynme COoeluHEHUuN (yriaeBOJOpOAbl, KHUCIOPOA M a30TCoAepKallue
COCJIMHEHHUSI, BBICOKOMOJICKYJISIDHbIE COCIWHEHHMsI), JaBaTh WM Ha3BaHUSA IO
cuctematudyeckoil Homenkinarype (IUPAC), a Takke NpUBOAWTH TPHUBUAJIBHBIC
Ha3BaHUSl OTIEIbHBIX OPraHMYECKUX BELIECTB (3TWJIEH, NPONWIIEH, AalETUJIEH,
STUJICHTJIMKONb, TIUIEPUH, (eHon, Qopmanbaerusa, aueTaibIeruja, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, [eJUTI0JI03a, TIUIIHH);

c()OPMHPOBAHHOCTh YMEHHS ONpPENENsATh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCIMHEHUAX (OJAMHAPHBIE U KPATHBIE);



chOPMHPOBAHHOCTh YMEHHSI TPUMEHATH TOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. BytnepoBa 1711 00bsiCHeHHs 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MAaCChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKkue W XUMHUYECKHME CBOMCTBA THUIHMYHBIX MPEACTABUTEICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (MeTaH, ATaH, OSTWJIEH, MPOIMWIEH, AalleTHJICH,
Oyranuen-1,3, merunOyranuen-1,3, OeH30J, METAaHOJ, 3TAaHOJ, ATHJICHIJIUKOJIb,
rIepyH, GeHo, aleTaabAeTH l, MypaBbiHAs U YKCYCHAsI KHUCJIOTHI, TTI0K03a,
KpaxMall, IeJUTI0J103a, aMUHOYKCYCHAsl KUCJI0Ta), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSA3b MEXJy HHUMH YypPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHMUYECKHX PEAKIUNA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYII,

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTIJIEBOIOPOIHOTO
Chipbsi (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu W
MPaKTUYECKOE TPUMEHEHHUE TIPOYKTOB MEPepadOTKu;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJTUYECTBA UCXOHOTO BEIIECTBA UK MPOAYKTA
peakiuu TO0 W3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO U3 HCXOJTHBIX
BEILECTB UJIU TIPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJQJIETh CHUCTEMON 3HAaHUI 00 OCHOBHBIX
METOJIaX HAy4YHOT'O MO3HAHMUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUCHUU BEILIECTB U
XUMHUYECKUX SIBIICHUM (HaOJII0JICHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTIMPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHUMHUYECKHWE 3HAHUA IS TPUHATUS PEIICHUNA B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBA3aHHBIX C BENIECTBAMH U UX
MIPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHUHN COOIIOIATh MTpaBUiIa MOJIb30BAHUS XUMHUYECKOM
NoCy/Ioll U J1abopaTopHbIM O0OPYJIOBaHHMEM, a TakKe IpaBuia OOpalieHusi c
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMU IO BBITIOJIHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHMM IIJIAHUPOBATh W BBIMOJIHATH XUMHYECKUH
AKCIIEPUMEHT (IIPEeBpAIllEHHs] OPTaHMYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
ATUJIEHA W W3Yy4YEHHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIMU OPTraHUYECKUX
BEILIECTB, JICHATypalusi OCJIKOB IPU HArpeBaHHU, [IBETHHIC PEAKIIMU OCIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MacHOCTH TMpU OOpalieHUuH ¢
BEIIECTBAMH U JIA0OPAaTOPHBIM OOOPYJOBAaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMUYECKOTO JKCIepuMeHTa B ¢GopMe 3anucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIUPOBaATh BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

cOpPMHPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
uH(dopMaIMIo, TOJYy4aeMyl W3 pa3HbIX HCTOYHMKOB (CpEACTBA MAacCOBOMU
uHpopmanuu, TaTEpHET U IpYyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  coOMOAaTh  IpaBUJa  AKOJOTHYECKHU
11€JI€CO00Pa3HOT0 TOBEIEHUS B OBITY U TPYIAOBOM MACATENBHOCTH B IENIIX
COXpPAHEHHUSI CBOEro 3JI0POBbSI U OKPYKAIOIIEW MPUPOJAHON Cpesbl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS Ha KUBbIE OPTraHU3MBbI OMNPEACTEHHBIX OPraHUYECKUX
BEIIECTB, TOHUMas cMbIc nokazatesns [1JIK, moscHsITh Ha mpuMepax crmocoOb
YMEHBIIEHUS M TMPEAOTBPAIEHUsS HUX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUTs1 OOYYarOIIMXCS ¢ OTPAHUYCHHBIMHU BO3MOKHOCTSIMH 37I0POBBS: YMCHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHUSA BEIIECTB W
XUMHUYECKHUX SIBJICHUM;

JUISL CJIETBIX M CIA0OBHIASIIMX OOYYaIOIIMXCS: YMEHHE UCIO0Ib30BaTh
penbedHO-TOUeUHYI0 cucTemy o0o3Hauenuit JI. bpaitns st 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3yibTaThl OCBOoeHUsI Kypca «OOImass u HeopraHudeckas
XUMHUSD» OTPAXkKaKOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHHH: O XHUMHYECKOM  COCTaBIISIOIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUM B TIO3HAHWUM SIBJICHUI
npupojbl, B (POPMUPOBAHWUU MBIIUICHUS ©  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATHLHON TPAMOTHOCTH, HEOOXOAMMOMN ISl pEIIEHUs TPAKTUYECKHUX 3a/1a4
1 DKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/JI0POBBIO M IIPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TIOHATHS (XUMWYECKHA JJIEMEHT, aToM, HW30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJICKYJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCJIEHHUSI, XUMUYECKasl CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJJTNYECKas, BOJOPOJIHAS ), KpUCTAINUECKas penieTka,
TUNBl XUMHYECKHX  PEAKLIHUH, PACTBOpP, DJIEKTPOJMUTHI, HEIJIECKTPOJIUTHI,
AJICKTPOJUTHYECKAS JIUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuy, XHUMHUYECKOE€ pPaBHOBECHUE);TEOPHUU M 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW JuccolmManuu, nepuoanueckun 3akoH J[. M. Menpgeneesa,
3aKOH COXPAaHEHUS MacChl BEUIECTB, 3AKOH COXPAHEHUS U IPEBPAILLICHUS SJHEPTUU
IpU  XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU S3BIK XHMHH,
MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIM€ B OCHOBE IOHMMAHUS TPUUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAKTOJOIMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJTYUYECHUHU U O€30MaCHOM UCMHOJIb30BAHUH BAXXHEUIIINX HEOPTaHUYECKHUX
BEIIIECTB B OBITY M MPAKTUYECKOM CSITEIHHOCTH YCIIOBEKA;



chOpPMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEPHbIE TPU3HAKUA TIOHSTHH,
YCTaHaBIIMBATh UX B3aUMOCBS3b, UCII0JIb30BAaTh COOTBETCTBYIOIIUE ITOHATHS IIPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY IS
coctaBieHusi GOpMyJ BEHMIECTB M  YPAaBHCHMM XHWMHUYECKHX  PEaKIIHi,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuagbHble Ha3BaHUS OTICIbHBIX
HEOPraHWMYECKUX BeIIEeCTB (yrapHblii ra3, yTJEKUCIbIM Tra3, aMMHuakK, raméHas
U3BECTh, HETaIlIEHAS! U3BECTh, MUThEBAS COJIA, TUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEEISITh BAICHTHOCTD U CTEMIEHb OKUCIICHUS
XUMHUYECKUX JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMUYECKOU
CBSI3M (KOBaJICHTHAs!, MOHHAs, METaJUIMUECKasi, BOJIOPOIHAs) B COEAMHEHUSIX, TUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOI'O BELIECTBAa (ATOMHas, MOJIEKYJIsIpHasi,
MOHHAas, METAJUINYECKas ), XapaKTep CPeAbl B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
COCJIMHCHUH;

c(hOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB [0 HMX COCTaBy K OINPEAeNEHHOMY KiacCy/Trpyrmnne
COEIMHEHUH (ITPOCTHIE BEUIECTBA — METAJLIBI M1 HEMETAJLIbL, OKCUbI, OCHOBAHHS,
KHUCIIOTBI, aM(OTepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPHIBATH CMBICI IEPUOUYECKOTO 3aKoHa /J.
W. MenpeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, O0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX »dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuUCTEMBI
xumudeckux siemeHtoB [[. M. MenzaeneeBa, ucCnosib3ys MOHATHA «s-, p-, d-
AJIEKTPOHHBIE opouTaIY, «IHEPreTUYECKNe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB XMMUUYECKUX 3JIEMEHTOB U UX COCAUHECHUH
0 nepuojam u rpymnnam l[lepruoanyeckon CucTeMbl XUMAYECKUX 31eMeHTOB []. U.
Menneneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKMX  BELIECTB  Pa3jIMYHBIX  KJIAcCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIAYy HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

chOpPMHPOBAHHOCTh YMEHHs KIIACCU(PUITUPOBATh XUMHUYECKHUE PEAKIUU T10
pa3TUYHBIM MPU3HAKAM (YHCIIy M COCTABY pearupyrouux BEIIeCTB, TEINIOBOMY
ety peakiuu, U3SMEHEHUIO CTETICHEN OKUCIIEHUS SJIEMEHTOB, OOPaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

chOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THUHbBIX
THUIIOB, TIOJIHBIE ¥ COKPAIIEHHBIE YPABHEHUSI pEaKI[Mii HOHHOTO 0OMEHA, YYUThIBAs
YCIIOBHS, TPY KOTOPBIX 3TU PEAKINHU UIYT A0 KOHIIA;



c(OPMHUPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOATBEPIKIAIOIIHE
KAueCTBEHHBIA COCTAaB pPAa3IUYHBIX HEOPTaHMYECKUX BEIECTB, PACIO3HABATh
OTIBITHBIM TYTEM MOHBI, PUCYTCTBYIOITUE B BOJAHBIX paCTBOPaX HEOPTAaHMUECKUX
BCIIECTB;

cOPMHPOBAHHOCTh YMEHHI  PacKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS JJIEKTPOHHOTO OaslaHca
ATUX PEaAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIMK OT PA3THYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHemHero Bo3aeiicTBus (mpuniun Jlelllatense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMHUUYECKHE TIPOIICCCHI,
JIeKAIIUE B OCHOBE TPOMBITIUICHHOTO TTOTYUYEHHUST CEPHOUM KUCIIOThI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTh TPENCTABICHUN OO0 OONMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOoOIeMax XUMUYECKOTO TPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYUCICHUS C HCIIOJIb30BAHHEM
MOHATHUS «MacCOBast JOJIS BEIIECTBA B PACTBOPE», OO BEMHBIX OTHOIICHHUH Ta30B
MIPU XUMHUYECKUX PEAKIIMSIX, MACCHI BEIIECTBA WIIM 00bEMA ra30B 1O U3BECTHOMY
KOJIMYECTBY BeIlleCTBa, Macce UM 00bEMY OJIHOTO U3 YYACTBYIOUIUX B PEaKIIUU
BEIIECTB, TEIIOBOTO 3(PdeKTa peakinu Ha OCHOBE 3aKOHOB COXPAHECHHS MacChI
BEIIECTB, IPEBPAIICHIS 1 COXPAHCHHS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOIIOIATh MTpaBUiIa MOJIb30BAHUS XUMUYECKOM
NoCcyJIoil U J1abopaTopHbIM O0OPYJIOBaHHMEM, a TakKe IpaBuiIa OOpalieHusi c
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKITUSMH IT0 BHITIOJTHCHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHMM IUJIAHUPOBATh W BBIMOJIHATH XUMHYECKUH
AKCIIEPUMEHT (Pa3iI0KeHHe MEPOKCUIa BOIOPO/ia B IPUCYTCTBUM KaTaln3aTopa,
ONpe/eNIEHNEe Cpelbl pAcTBOPOB BEIIECTB C TOMOINBID  YHUBEPCAIHHOTO
WHIUKATOPA, BIUSHUE PA3INYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PEAKIINH,
peaknuu HWOHHOTO OOMEHa, KadyeCTBEHHBIC pEakiuh Ha cyinbdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KATHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIbHBIX 33724 110
TeMaM «Metamiely W «HemeTamibl»y) B COOTBETCTBHHM C TPaBWJIAMH TEXHUKH
6e3omacHOCTH MPU OOpAIICHUH C BEMIECTBAMU U JIA0OPATOPHBIM 000PYA0BAHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme 3ammucu
YpaBHEHUHN COOTBETCTBYIOIIMX peakiuii U (GopMyIHpOBaTH BEIBOIBI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHHHM KPUTHYECKH aHAJIU3UPOBATH XUMHUYCCKYIO
uH(OpMAIMIO, TOJYyYaeMyl W3 pPa3HbIX HCTOYHHMKOB (CpPEACTBA MAacCOBOMU
KOMMYHUKaIU, HTepHeT U apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  coOMOAaTh  IpaBUJa  AKOJOTHYECKHU
11€JI€CO00Pa3HOT0 TOBEIEHUS B OBITY U TPYIAOBOM MACATENBHOCTH B IENIIX
COXpPAHEHHUSI CBOEro 3JI0POBbSI U OKPYKAIOIIEW MPUPOJAHON Cpesbl, OCO3HABATh
OMacCHOCTh BO3/ICHCTBUS HA KUBBIC OPTaHU3MbI ONIPEACIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarenst [IJIK, mosicHATh Ha mnpumMepax CcrnocoObl YMEHBIIEHUS U
MPENOTBPALIEHUS UX BPEIHOI'O BO3AEHCTBUS HA OPTaHU3M YEJIOBEKa;

JU1s1 00YUaIOIINXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CIENBIX M CIA0OBHAAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-ToUeUHYI0 cucTemMy o0o3HaueHuit JI. bpaitns ajist 3anucu XUMUYECKUX

dbopmy.
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KoimyecTBo yacoB
HaumeHnoBaHue pa3iesioB 4 TeM
Ne n/m Konrtposabubie | TpakTn
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4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
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KoaunyecTBO 4acoB
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1.3 XHUMHUYECKUE PEAKLIUU 6 1 ]
Hroro no pazneny 13
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INIOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

n/n

Tema ypoka

KoaunyecTBo yacos

Bcero

KonTpoabHbie
padoThI

MpakTnyecky
padoThI

[IpeameTr opraHM4ecKol XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUs OpPraHUYECKUX
coequnennit A. M. bytneposa, eé
OCHOBHBIE MOJIOKECHUS

[IpencraBnenue o kiaccupukanuu
opraHuyeckux BemiecTB. HomenknaTtypa
(cucremaTnueckasi) U TpUBHUAJIbHbIE
Ha3BaHMsI OPIraHUYECKHUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

Meran u 3TaH — npocTenIre
MIPEACTABUTENM AJIKAHOB

AnKeHbI: cocTaB U CTpOCHUC, CBOMCTBa

OTWJIEH U IPOMWIEH — MPOCTEHIIINE
MPEICTaBUTENN AIKEHOB

[TpakTrueckas pabota Ne 1. «Ilonydyenue
9TUJICHA U U3YUYEHUE €r0 CBOMCTBY

Ankanuensl. byraauen-1,3 u
MeTmiOytaguen-1,3. Ilonyuenue




CUHTETUYECKOTO KayuyKa 1 Pe3UHBI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTHYECKHM psAll. AUETHUIIEH —
MPOCTEUIINI MPECTABUTEND ATKUHOB

1 Brluncnenus no ypaBHEHUIO XUMAYECKON
peakuuu

12 ApeHsl: 6eH30:1 U TOIyoJ. TOKCUYHOCTD
apeHoB

13 I'eneTnueckas CBA3b yrieBOAOPOJIOB,
MpUHAAJIEKANUX K Pa3IMYHbIM KjaccaM
[TpupoiHbIE HCTOUYHUKHU YTIEBOIOPOIOB:

14 MIPUPOHBINA Ta3 U MONMYTHHIC HEDTIHBIC
rasbl, He()Th U IPOIYKTHI €€ mepepaboTKH
[TpupoiHbIE HCTOUHUKHU YTIIEBOIOPOJIOB:

15 IPUPOJIHBIN ra3 U MOMyTHHIE HEPTIHbIE
ra3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu

16 KontponbHas pabora 1o pasaeny
«YTIIeBOAOPOABD)

17 [TpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoj. BogopoaHas cBs3b

13 MHoOroaTOMHBIE€ CIUPTHI: STUIICHTJIUKOIIb U
TJIMLEPUH

19 ®DeHoJI: CTPOCHHE MOJIEKYJIbI, (PU3UIECKUE
Y XMMHYECKUE CBOMCTBA, IPUMEHEHUE

20 Anpreruapl: GopMaIbaAeTHI H
aneraiabaerul. AIETOH

21 OHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE




KHUCJIOTBI: MypaBbUHAs U YKCYCHAsI

22

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH U OJICMHOBAs KHUCJIOThI, KaK
MpEaACTAaBUTCIIN BBICIIINX Kap60HOBbIX
KHUCIIOT

24

MBela KaK COJIM BBICHINX Kap60HOBLIX
KHUCJIOT, UX MOIOIIIECC JIeicTBHue

25

CrnosxHble 3(¢upbl Kak IPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX

3¢hupoB

26

Kupsl: runponan3, npuMeHeHue,
Ouosoruueckas pojb >KUPOB

27

YrneBosl: cocTas, KiaccuuKamus.
Baxneiime nmpeacTaBuTeNN: II0K034,
bpykTo3a, caxaposa

28

Kpaxman u nemirono3a Kak mpupo/IHbIe
HOJIUMEPHI

29

KonTponbHas paboTa mo pasaeny
«Kucnopoacoaep:xaiiue OpraHn4ecKue
coenuHeHMs»/ Beepoccuiickas
npoBepoyHas pabora

30

OO11ast XapakTepUCTHKA a30TCOAEPIKAIINX
OpPraHUYeCKUX COCTUHEHUH /
Bcepoccuiickas npoBepouHas pabota

31

AMMWHBI: METUJIAMUH 1 aHUJINH

32

AMHMHOKHCIIOTHI Kak aM(OTepHBIE
OpPraHUYECKUE COCTMHECHMS, NX




ononornyeckoe 3HaueHue. Ilentuan.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHbIE COETUHEHUS

OCHOBHBIE TTOHSTUS XUMHUHU

33 BBICOKOMOJICKYJISIPHBIX COSIMHEHUI !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETUHEHUI. 1
[Imactmaccel, kKaydyKkH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KIIACC

n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

[MpakTnyeckr
padoThbI

XUMUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToOMOB

[Tepuoanueckuit 3axkoH u [lepuoanueckas
cHCTeMa XUMHYEeCKuX 3yeMeHToB []. 1.
MenneneeBa, uX CBA3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYCCKHX 3JIEMEHTOB U UX COCIMHEHUH 110
rpyniaM 1 nepuojaM. 3Ha4eHHe
MEPUOANYECKOTO 3aKOHA U CUCTEMBI
xumudeckux djemenToB .M. Menaeneena B
pa3BUTUHU HAYKH

CtpoeHue BemecTBa. XUMHUYECKasi CBA3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBs3U. BoopoaHas cBs3b

BasieHTHOCTB. DIEKTPOOTPUIIATEIHLHOCTD.
Crenens okuciienus. Bemecrsa
MOJIEKYJISPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10715 BeIlleCTBa B pacTBOPE




Knaccudukanus u HomeHKIaTypa
HEOPraHWYECKUX COeNUHEHUH. [ eHeTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3TMYHbIX
KJIaCcCOB

Knaccudukanus XuMHyecKux peakiuui B
HEOPraHNYECKON U OPraHN4EeCKON XUMHH.
3aKOH COXpPaHEHUs MACChI BEIIECTB; 3aKOH
COXPAHEHHUS U IPEBPAILCHNS YHEPTUH IIPU
XUMHYECKHUX PEAKIMIX

Ckopoctb peakuuy. OOpaTUMbIe PEAKIMH.
XUMHUYECKOE paBHOBECHE

10

[Tpaktuueckas padora Ne 1. «Bioustaue
pa3INYHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON peakIum)

11

OnexTponurnyeckas aucconnanus. [lonsarue
0 BoJopoiHOM mokazareie (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX U HEOPraHUUECKUX BEILECTB

12

OKUCINTENIbHO-BOCCTAHOBUTEINIbHBIE
peakuuu. [TonsTue 06 3nexTponuze
pacIIaBoB ¥ pacTBOPOB COJIEH

13

KonTponbnas paboTta o pazneny
«Teopernyeckue OCHOBBI XUMHM»

14

Merainnel, ux nonoxxenue B [lepuonnueckon
CHCTeME XUMHUYECKHUX 351eMeHTOB []. .
MenneneeBa 1 0COOCHHOCTH CTPOCHHS
atomoB. O0mue pu3nvIecKrne CBONCTBA
METaJlJIOB




15

CrutaBbel METAIOB. DIEKTPOXUMHUYECKUN AT
HaINpsHKeHUH METAIIIIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHECHIITNX
METaJUIOB (HATPHH, KKK, KAJIbINI, MATHUN,
IFOMMHMI) U UX COETUHEHHH

17

XUMHUYECKUE CBOMCTBA XPOMA, MEAU U UX
COeIUHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKeje3a U UX
COEeIMHEHUN

19

[TpakTrueckas padora Ne 2. "Pemenue
HKCIIEPUMEHTATIBHBIX 3a/1a4 110 TEMe
«Metamne»"

20

Hemeramnel, BX NOJIOKEHUE B
[Tepuoanueckoit cucTeMe XUMHUYECKHUX
anemenToB JI. 1. MenzaeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3nYecKre CBOMCTBAa HEMETAIIIIOB.
AJUTOTpOTIHS HEMETAJUIOB (Ha IpUMepe
KHCIIOpOJa, cephl, pocdopa u yrieposa)

22

XHUMHUYECKUE CBOMCTBA IFAJIOT€HOB, CEPBI U UX
COCIMHEHUN

23

XuMHUecKue cBoicTBa a3ota, Gpocdopa u ux
COEIMHEHUN

24

XUMHUYECKUE CBOKCTBA yIiIepoaa, KpEMHHUS U
HUX COeIUHECHUN

25

[IpumeHeHre BaKHEUITUX HEMETAIIJIOB M X
COEeUHEHUN

26

O0001IeHME U cCUCTEMATU3ALM 3HAHUI 1O




TeMe «HeMeTtaimiey. Beraucinenns mo
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHUYECKHUE PACUETHI

27

[TpaxTnueckas padota Ne 3. «Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"HemeTtanmst"»

28

Kontponbhas pabota o temam «MeTamibh»y
u «Hemeramibny

29

HeopraHquCKHe N OPpraHN4YCCKUC KHUCJIOTHI.
HCOpFaHI/I‘-IeCKI/Ie " OpraHNn4CCKUC OCHOBAHUA

30

AMoTepHbIe HeopraHHYECKHUe U
opraHuyeckue coequHeHus. ['enernyeckas
CBSI3b HEOPTaHMYECKHUX M OPraHUIECKIX
BEILIECTB

31

Poip xuMuu B 00ecrieueHHUHU BKOHOFHQGCKOﬁ,
BHCPFGTH‘IGCKOI;'I u HHH.[CBOﬁ 6630HaCHOCTI/I,
Pa3sBUTHU MCOUIIUHBI

32

[Ipencrasnenus: 00 00X HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOl"O HOqueHHﬂ
Ba)KHEUIIINX BEIIECCTB

33

YenoBek B MHPEC BCIICCTB U MAaTCPpHAJIOB

34

XuMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOI ITPOT'PAMMBbBI

10 KJTACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
00pa30oBaTeILHON NMPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHUYECKOW XUMUU

1.1

ChopMUpPOBAaHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTaBIISIONICH
GCTGCTBGHHOHay‘{HOfI KapTUHbBl MHpA, POJIM XHWMHU B IIO3HAHWUU
SBIIEHUN TPHUPONbI, B (POPMHUPOBAHUHM MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIbHOM I'PaMOTHOCTH, HEOOXOAMMOW JUIs
pelleHus] TMPAKTUYECKUX 3aJad U DSKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3JIOPOBBIO M IPUPOAHOI cpelie

1.2

Bnagenue cucremoil XUMHUYECKUMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIararoIime MOHATUS (Monexyna, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIILHOCTh, CTETEHh OKUCIEHUS, XUMHYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, YIIEPOAHBINH CKETeT,
dbyHKIMOHANbHAST ~ Tpyndma,  pagukail,  H30Mepusi,  HU30MEpHl,
TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, VYTJIEBOJAOPOJAbI, KHUCIOPOA- U
a30TcoJiepKallie COEAUHEHUs, OWOJIOTMYECKH AaKTHUBHBIEC BELIECTBA
(yrineBopbl, )KUpbl, O€IKN), MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO,

BBICOKOMOJICKYJISIPHBIE COCIUHEHHMsI); TEOPHUM M 3aKOHBI (Teopus

XUMUYECKOTO CTpOeHUsi opraHumdeckux BemecTB A.M. byrtneposa)
3aKOHOMEPHOCTH, CHMBOJHYECKHHA S3bIK XUMHUH, (aKTOIOTUYECKUE
CBEJCHHSI O CBOICTBaX, COCTaBe, MOJIYYECHUHM U O€30IacHOM
WCIIOJIb30BAHUM  BAXKHEMILIUX HEOPTraHWYECKUX U  OPraHUYECKHUX

BCIICCTB B 6LITy n HpaKTHQCCKOﬁ JACATCIIBHOCTH YCIO0BCKaA

p

1.3

ChopMHpOBaHHOCT, yMEHHMH BBIABIATH XapaKTEpHbIE MPHU3HAKU
NOHATUM,  YCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOJIB30BAaTh
COOTBETCTBYIOIIME IOHATUSA IIPU OIMCAHUU COCTaBa, CTPOEHUA U

MPEBPAILCHUI OPraHUYECKUX COCTUHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XUMHUECKYIO CUMBOIIUKY

JUISL COCTABJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COokpamEéHHor) (opMyn OpraHMYECKWX BEHIECTB U  ypaBHEHUU
XUMUYECKHUX PEAKIUHI, U3rOTABINBATh MOJIEIN MOJIEKYJI OPraHUYECKUX

BCIICCTB AJId WITIOCTPAlIMHU UX XUMHUYCCKOTO U IMMPOCTPAHCTBEHHOT'O

CTPOCHUA




1.5

ChopMHupoBaHHOCT, ~ YMEHHH  yCTaHaBIMBaTh  IPUHAJJIEKHOCTD
M3YYEHHBIX OPraHMYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO
onpeAenéHHOMY Kiaccy (Tpymme) CcoeauHeHHi (YIJIeBOAOPOIbI,
KHUCJIOPOJlT U a30TCOJAEp)KALLME COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHMs), JaBaTh MM  Ha3BaHUS [0  CHCTEMaTHYeCKOH

Homenkiatype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS OTPEACIISATH BUIABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COEAMHEHUSAX (OJMHAPHBIC U KPATHBIC)

1.6

ChopMHpOBaHHOCT,  YMEHHUSI MPUMEHATH: TIOJOXKEHUS  TEOpUHu
CTpOeHus oprannyeckux BemecTB A.M. ByTiepoBa i1t 00bsicHeHUs
3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa M CTPOCHHUS; 3aK

COXpPAaHCHHUA MACChI BCUICCTB

OH

VYTI1eBo10pOabl. Kucnopoaconepxarime 51 a30TcoIepIKaIIne

OpTraHU4YCCKUEC COCAUHCHU. BLICOKOMOH@KYJIHPHBIC COCAUHECHUA

2.1

CdopMupoBaHHOCT, YMEHHH TPHUBOJUTH TPHUBHAIBHBIC HAa3BAHUS

OTJIENbHBIX OPraHUYECKUX BEHIECTB (ITWJIEH, MPOMMIIEH, AaleTHJIeH
STHJICHTJIUKONb, TIHWIEPUH, (eHoN, (opMambIeTHa, ameTaibIeTuI,
MypaBbUHAasl KHCIJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCJOTA,
CTeapuHOBasl KHCJIOTa, TIJIIOKO3a, (PYKTO3a, Kpaxmal, LEeJUIi0JI03a,

TJTMIIVH)

>

2.2

ChopMHUpOBaHHOCT, YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
¢u3NYecKue W XUMHUYECKHE CBOWMCTBA THIMYHBIX IMPEICTaBUTEICH
pa3jMYHBIX KJIACCOB OPraHMYECKHUX BEHICCTB (METaH, 3TaH, ATHIIC
MponuiieH, aneTtwieH, Oyrtaaues-1,3, metunOyraauen-1,3, OeH3zon,
METaHOJ, TAaHOJ, STUICHIJIUKOJIb, TIHIEPUH, (DEHOI, alleTanbaeTu I,

MypaBbHHAs W YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMmaj, IIeJIIII03

aMUHOYKCYCHasl KUCJIOTa)

23

ChopMHUpOBaHHOCT YMEHHUS WJUIIOCTPUPOBATh T'€HETUYECKYIO CBS3
MEXIy  TUIOUYHBIMH  TPEACTABUTEISIMH  PA3IMYHBIX  KJIACCOB
OpraHUYECKUX BEUIECTB YPABHEHUSIMHU COOTBETCTBYIOIIMX XUMUYECKUX

peakuuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (opMyII

24

CdopMupoBaHHOCTH yMEHUs XapaKTepPHU30BaTh HMCTOYHHUKHU
YTIEBOJIOPOJAHOTO ChIPhs (He(Th, MPUPOIHBIN Ta3, Yroib), CHOCOOBI HX

nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE IPOAYKTOB NIepepaboTKu

XUMHUSA U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BJI/IETh CUCTEMOUN 3HAHUI 00 OCHOBHBIX

MCTOJJaX HAYYHOI'O NO3HAHUW A, UCIIOJIB3YEMBIX B XUMUHW ITPHU U3YUYCHUU




BEUIECTB W XHUMUYECKUX SBICHUM (HaOmoaeHHe, U3MEepeHHe,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKHE 3HAaHUS I TPUHATHS pEHIeHMHM B  KOHKPETHBIX

JKU3HCHHBIX CUTyalludX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM

32

CdopmupoBaHHOCT, yMEHHH COONMIOATh TpaBHIA MOJB30BaHUS
XUMUYECKON TMOCy0H M Ja0OpaTOPHBIM O0OpYJOBaHHEM, a TaKXK
mpaBujia 06paH.IeHI/I5I C BCHICCTBAMU B COOTBETCTBUH C MHCTPYKIIUAMHA

110 BBIITIOJTHCHHUIO na6opaT0pHHx XHUMHUYCCKUX OIIBITOB

33

CopMUpOBaHHOCTh YMEHHH MJIAHUPOBATH U BHITIOIHATH XUMUYECKUMA
HKCIIEPUMEHT (TIpEeBpAILEHUs] OPraHMYECKUX BEILECTB IPH HAarPeBaHUH,
MOJTYYCHUE 3TUIICHA M U3yYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEaKITUH
OpPraHUYECKUX BEIECTB, JeHATypals OEJIKOB TNpPH HArpeBaHUH,
[IBETHBIC pEaKIUH OEJIKOB) B COOTBETCTBHHM C MPAaBWIAMH TEXHH]
0€30MacHOCTH TpH OOpaIIeHWH C BEMIECTBAMH H JIAOOPaTOPHBIM
000pyTOBaHUEM; NPEACTaBISATH pE3yNbTaThI XUMHYECKOTO
JKCIlepUMeHTa B (opMe 3almucu  ypaBHEHUH COOTBETCTBYIOLIUX

peakuuii 1 GopMyIupoBaTh BHIBO/IBI HA OCHOBE 3THX PE3yJIbTATOB

K1

34

CdopmupoBaHHOCTH YMEHUN IPOBOAUTH BBIUHUCICHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WU
MPOAYKTA PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO

U3 UCXOIHBIX BEIECTB WJIN IPOAYKTOB PEAKIIIH)

3.5

CdopmupoBaHHOCTD yMEHUHI KPUTHYECKU aHaJIU3UPOBATh
XMMHUYECKYI0 HH(POpMALMIO, IOJYyYaeMyl U3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit nHpOpManuu, ceTh IHTEpHET U ApyTHE)

3.6

ChopMupoBaHHOCTh YMEHHMH COOJIOAATh MpPaBUIa 3KOJIOTMYECKH

1eJIeCO00Pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JAESITEIBbHOCTU
[EeNAX COXPAaHEHUS CBOETO 3/0pOBbS M OKPYXKAIOMIEH MPHUPOTHON
Cpenbl, OCO3HAaBaTh OMACHOCTh BO3JCHUCTBHSA HAa JKUBBIC OPraHHU3M
OHpelleJ'IéHHI)IX OpraHn4€CKuX BCUICCTB, TIOHUMAA CMBICJI ITOKA3aTCIIA

[TIJJK (mpemenbHO JOMYCTHMOW — KOHIIGHTpAIMM), TOSCHATH Ha
nmpumMepax CIIOCOOBI YMCHBIICHUSA W MNPEAOTBpallCHUSA HUX BPCIAHO

BOSHeﬁCTBHH Ha OpraHu3M 4CJIOBCKaA

bl

O

11 KIIACC

Kon
NMpoBepsieMoro

HpOBepﬂeMble NpeAMETHBIC PE3YJbTAThI 0OCBOCHUS OCHOBHOI1

o0pa3oBaTe/IbHOI MPOrpaMMBbI CPeHEro 001ero 0opa3oBaHus




pe3yjabTarta

1

TeopeTnyeckrue OCHOBbI XUMHUU

1.1

Brnanenune cucTeMONM XMMHYECKHX 3HAHHM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATaloMIMe  MOHATHUA  (XMMHYECKHMH  DJIIEMEHT,  aToM,
AIIEKTPOHHASI 000JI0YKa aTOMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIN aTOMOB,
HMOH, MOJIEKYJa, BaJCHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTENECHb
OKHCJICHUsI, XMMHYECKas CBs3b, MOJIb, MOJISIpHAs Mmacca, MOJISIPHb
00BbEM, KpHUCTAJUTMYECKash peHIETKa, THUIBl XUMHUYECKUX PEaKIUi
(OKHCTTUTENbHO-BOCCTAHOBUTEIbHBIE, DJK30- U  JHIOTEPMHYECKHE,
peaKknuy HOHHOTO OOMEHA), PacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOJIUT
ANEKTPOJIUTHUYECKAs JTUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XUMUYECKON pPEeaKIH, XMMUYECKOE PAaBHOBECHE); TEOPUH U

3aKOHBI (TEOpHUSl SIEKTPOJMTUYECKOW auccouuanuu, llepuoanyecky
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUS MacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUU, (DaKTOJIOTUUECKHUE CBEICHHS O CBOMCTBAX,
cocTaBe, IMOJy4eHHH U O€30MacHOM HWCIOIb30BAHUH BAKHEUIITNX

HEOPraHWYECKUX BEUIECTB B OBITY U MPAKTUYECKOW JEATEIbHOCTH

YCJIOBCKAa

1.2

ChopMHpOBaHHOCT, YMEHHH BBISBISATH XapaKTEpHbIE MPHU3HAKU U
B3aUMOCBSI3b M3YUYCHHBIX TOHSATHH, MPUMEHATH COOTBETCTBYIOIIHE
MOHATUS TPU ONHCAHUM CTPOCHHUS] U CBONCTB HEOPraHMYECKUX

BEUIECTB U HUX MPEBPALICHMI; BBISBIATH B3aWMOCBS3b XHMHUYECKHY|
3HAHUHN c MOHSATUSMHU u MPEICTAaBICHUSIMH IPYTHX

C€CTCCTBCHHOHAYYHBIX ITPEAMETOB

1.3

BJ'Ia)IGHI/Ie OCHOBHBIMHM MCTOAAMM HAYYHOI'O IIO3HAHUsA BCHICCTB W
XUMHYECKUX  SBIICHUH (Ha6J'IIO,I[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICJIUPOBAHUE)

1.4

ChopMHupOBaHHOCTh YMEHHH OINPEAETSATh BaJCHTHOCTh W CTENEHBb
OKHCJICHUSI XHMHMYECKHX DJJIEMEHTOB B COEIMHEHUSX PA3IHYHOIO
COCTaBa, BHJ  XUMHYECKOM  CBsi3M  (KOBajJeHTHas, HOHHAas,
MeTaJUIMuecKasi, BOJIOPOJHAs) B COEIMHEHUSIX, TUIl KPUCTAIIIMYECKON
PEIIETKY KOHKPETHOTO BellecTBa (AaTOMHAs, MOJIEKYJIsIpHas, HOHHAS,

MeTaJuInyecKas)

1.5

ChopmupoBaHHOCTH YMEHUH ONPEAETATh XapaKTep CPelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUMN

1.6

C(bOpMI/IpOBaHHOCTB YMCHUA KJ'IaCCI/I(I)I/ILII/IpOBaTB XHUMHUYCCKUC

peaKuy 1Mo pa3InyHbIM IPHU3HAKAM (YUCILY U COCTaBYy pearupyrommx

BEIIECTB, TEIUIOBOMY JGh(}EKTy peakiuu, W3MEHEHUIO CTereHel

bl

17



OKHUCJIGHHS  DJJEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO

KaTajaus3aTopa)

1.7

ChopMHpOBaHHOCT,  YMEHHIl  COCTaBISATH YPAaBHEHHSI  PEaKIIHid
pa3IMuYHBIX THUIIOB, IOJHBIE M COKpaUIEHHbIE YpaBHEHUS peaklUui
MOHHOTO 0OMEHA, YYUTHIBAs! YCIOBHSL, IPU KOTOPBIX 3TU PEaKIUN UIYT

JI0 KOHIIA

1.8

ChopMupoBaHHOCTH YMEHHUI MMPOBOIUTH PEAKIMH, TIOATBEPKIAIOIINE
KAUeCTBCHHBIM  COCTAaB  pa3JIMYHbIX HEOPIaHWYECKUX  BELIECTB,
pacro3HaBaTh ONBITHBIM IMYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHK

pacTBOpax HCOPraHNMYCCKUX BCIICCTB

X

1.9

ChopMHpOBaHHOCTh YMEHHM pAacKpbhIBaTh CYIIHOCTh OKHCIUTEIBHO
BOCCTAHOBUTEIbHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajyaHca dTHX peaKHI/Iﬁ

1.10

CopMUpPOBAaHHOCTh YMEHHH OOBSCHATH 3aBUCHUMOCTH CKOPOCTH

XMUMUYECKOH peakIuy OT Pa3IUIHBIX (PaKTOPOB

ChopmupoBaHHOCT,  yMEHUH  OOBSCHATH  XapakTep  CMEUICHHS
XUMHUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHEIIIHETO BO3ACHCTBUS

(npunnmn Jlelllarense)

OO611ast 1 HeOpraHuyecKasi XUMHs

2.1

ChopMupoBaHHOCTb yMEHHUH pacKpblBaTh cMbica Ileproauueckoro
3aKOHa JN. Menneneesa u JIEMOHCTPHUPOBATH €ro
CHUCTEMAaTU3UPYIOLIYI0,  OOBSCHUTENIBHYI0 U  HPOTHOCTHYECKYIO

byHKIMHA

2.2

CdhopmupoBaHHOCTh YMEHUI XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucteMbl xuMuueckux snemeHToB .M. Mengeneesa, ucnonb3ys
MOHATUS  «S-, p-, d-dJCKTPOHHBIC OpPOUTAIN», <«IHEPreTHUYCCKUE
ypOBHI/I», O6’B$ICH$[TI) BaKOHOMepHOCTI/I N3MCHCHUS CBOI71CTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUH 10 Mepuoaam U rpynmnam

[Tepuoanueckoil cucteMbl xuMuueckux 3nemenToB [[.. MenneneeBa
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ChopMHupOBaHHOCTh YMEHHM XapaKTEepH30BaTh (OMUCHIBATH) O0OIIUg
XUMHYECKHE CBOMCTBA HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,

MOATBEPXKIATh  CYIIECTBOBAaHHME  TEHETHUECKOM  CBSI3M  MEXIY
HEOPTraHUYECKUMHU BEILIECTBAMU c MOMOILIbIO ypaBHEHUH

COOTBETCTBYHOIIHNX XUMHUYCCKUX peaKunﬁ
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ChopMUpOBaHHOCTh ~ YMEHHMH  yCTAHABIMBAaTh  NPUHAAJICKHOCTH

HCOPTaHNYCCKUX BCHICCTB I10 NX COCTABY K OHpeI[e.]'IéHHOMy KJIaCcCy




(rpymnme) coequHEeHUH (MPOCTHIEC BEIIECTBA — METAJUIBI M1 HEMETAILIIBI,

OKCH/Ibl, OCHOBaHUs, KUCIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIN)

2.5

CchopMUpOBaHHOCTb YMEHUI HCHOIB30BATH XUMUYECKYIO0 CUMBOJIUKY
JUIsL  cocTaBieHHs] (OpMyJl BEIIECTB M YpPaBHEHUH XHMHUYECKUX
peakuuii, cuctemarnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble
Ha3BaHUs OTIEJIbHBIX HEOPraHMYeCKHX BelecTB (yrapHblii ras,
YIJIEKACIIBIA Ta3, aMMHAK, Tall€éHash W3BECTb, HEraméHas W3BECTb,

MUTHEBAs COJIa, MUPUT U APYyTHUE)

2.6

ChopMHupOBaHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIUg
XUMUYECKHE CBOMCTBA HEOPTaHUYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB,

MOATBEPXKJATh  CYIIECTBOBAaHHME  TEHETHUYECKOM  CBSI3M  MEXIY
HEOPTraHUYECKUMHU BEILIECTBAMU c MIOMOIIIBIO ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUUCCKUX peaKI_II/Iﬁ

2.7

CdopMUpOBaHHOCTH YMEHHH IJIAHUPOBATH M BHIMIOJIHATH XUMUYECKUN

HKCHEPUMEHT (Pa3lioKEHHE IEPOKCHAa BOAOPOAAa B INPUCYTCTBUU
KaTaJM3aTopa, ONpeAeIeHUE CPEabl PACTBOPOB BELIECTB C IOMOIIIBIO

YHHMBEPCAJIBLHOTO WHAWKATOpA, BIMSHUE Pa3IMYHBIX (HaKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUIuH, peaklud HMOHHOrO0 OOMeHa,
KayeCTBEHHbIE PEAKIIMU Ha CyJb(aT-, KapOOHAT- U XJIOPU-aHUOHBI, HA
KaTHOH aMMOHHUS, PpEIIeHHE OHKCIEPUMEHTAIBHBIX 3a7ad IO TeMan
«Meramney u «HemeTanssl») B COOTBETCTBUU C MPAaBUIAMH TEXHUKHU

0e30macHOCTH TMpH OOpallleHUH C BeIeCTBAaMU U JabOpaTOPHBIM
000pyIOBaHUEM; IPEACTaBIATH PE3yNbTaTHI XMMHYECKOTO
OKCIEpUMEHTa B (OpME 3alHMCH YpaBHEHHH COOTBETCTBYIOLIMX

peaxiuii 1 GopMyIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3yJIHTAaTOB

2.8

CdopmupoBaHHOCT, yMEHHMM COOMIOAATh MpaBWiIa  IOJIb30BAHUS
XMUMUYECKOH mocynoi M JabopaTOpHBIM OOOpYZOBAaHHEM, a TaKXkK
npaBuiIa OOpaleHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSAMHU

10 BBIIIOJTHCHUIO na6opaT0pHHx XUMHNYCCKHUX OIIBITOB
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ChopMUpOBaHHOCTh ~ YMEHMH  XapakTepu30BaThb  XHMHYECKHE
IIPOLIECCHI, JIeXkKAIIUE B OCHOBE IPOMBILIUIEHHOTO MOTYYEeHHs CEpHON
KHCJIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEJICTaBICHUH 00
o0mMX HayyHbBIX MPUHLOUIAX M HKOJOTHYECKUX  Mpodiemax

XUMHUYCCKOTO IMPOU3BOACTBA

XUMUS U )KU3Hb. PacuéTel

3.1

ChopMHpOBaHHOCTh TPEACTABICHHA O XHWMHUYECKOW COCTaBIISIOIICH

CCTCCTBGHHOH&y‘IHOfI KapTUHBI MHpa, POJIM XHUMHU B IIO3HAHUH

SBJIGHUN TPHUPOAbI, B (HOPMHUPOBAHMHM MBIIUIEHUS M KYJIBTYPbI




JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOIUMOW st
pelleHus] TMPAKTUYECKUX 3a7ad M DKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie

3.2

CdhopmupoBaHHOCTh yMEHUI KPUTHYECKH aHAIM3UPOBATh
XMUMUYECKYI0 HH(POpMalMIO, MOJyYyaeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOW KOMMYHMKAIIUH, c€Th IHTEpHET U ApyTHe)

3.3

CdopMupOBaHHOCTH yYMEHUW COOMIOJATh MPaBHJIA DKOJOTHUYECCKH
1[e1ecO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JESITENBbHOCTU
LEJISAX COXPAaHEHHUS CBOEro 3J0pPOBbS W OKpYXKalolled MNpUupoaHOn

cpenbl

3.4

Oco3HaBaThb ONACHOCTb BO3ACHCTBUS HA JKUBbIE OPraHU3MBI
OnpeAeNEHHbIX BEUIECTB, MOHUMas cMbIci nokazarens [1JIK, noscHaTh
Ha MpUMeEpax CocoObl YMEHBIIICHUS U IPEOTBPAIICHUS UX BPEIHOTO

BOSHGfICTBPISI Ha OpraHus3M 4CJIOBCKa

3.5

CdhopmupoBaHHOCTH yMEHUM MIPOBOJIUTH BBIYMCIICHHS c
WCIIOJIb30BAaHUEM TIOHATHS «MaccoBas JOJs BEUIECTBA B PacTBOPY
OOBEMHBIX OTHOIICHUW Ta30B MPU XHUMHUUYECKHX PEAKIUAX, MAaCCh]
BelIeCTBa UIH 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WIM O0BEMY OIHOTO M3 YYaCTBYIOUIMX B PEAKIMH Belleg
TEIUIOBOTO d(eKTa peakluy Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI

BCIICCTB, IIPEBPAIICHHA U COXPAHCHUA DHEPTIUU




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KITACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

TeopeTquCKI/Ie OCHOBBI OpFaHI/I‘{CCKOﬁ XUMHH

1.1

IIpeamer opraHM4YeckoM XHWMHM: €€ BO3HUKHOBEHHME, DAa3BUTHE U 3HAYCHUC
IIOJ[yYEHUU HOBBIX BEIIECTB U MaTepHaloB. Teopus CTpOEHHs OpPraHUYECK

coenuaeHnit A.M. BytnepoBa, €€ 0CHOBHBIE MTOJIOKEHUS

1.2

CrpykrypHble (OpMyJbl OpPraHUYECKUX BEINECTB. [ OMOJIOTHS, H30MEpHUSL.
XuMHUecKasi CBs3b B OPraHMYECKUX COCIMHEHMAX — OAMHApHbIE M KpaTH

cBs3u. [IpencraBienue o KaccupUKaU OPraHUUECKUX BEIIECTB

1.3

Homenkatypa opraHu4ecKux COeIMHEHUH (cucTeMaTHuecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaXKHEUIIIMX HpG}lCTaBI/ITeJIefI KJIaCCOB OPraHUYCCKUX BCUICCTB

YrieBoaopoibl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — MpocTeuire
NPEJCTaBUTENIN aJKaHOB: (pU3MUecKHe M XMMHUYECKHE CBOMCTBA (peakiuu

3aMCIICHUA U FOpeHI/ISI), HaxXOXXIACHUC B IPHUPOAC, MOTYUYCHUC N IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHH psla. OTWIEH U MNPONWIECH
MPOCTEUININE TIPEICTABUTENN AQJIKCHOB: (PU3UYECKHE W XHWMHUYECKHE CBOWCTB
(peakuu TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUJpATAllMU, OKHUCIEHUS U

HOHI/IMepI/ISaHI/II/I), IMMOJIYYCHHUC U IIPUMCHCHUC
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Anxanuensl: Oyranuen-1,3 u mertwnOytaguen-1,3: cTpoeHue, BakHEHIINe
XMMHUYECKHE CBOMCTBa (peakuus nonuMmepusanun). [lonyyeHne cuHTETHYECKOTO

KaydyKa U pe3UHbI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHUECKUH psijl. ALIETUIIEH —
MPOCTEHUIINK TIPEJICTABUTENb QJIKWHOB: COCTaB, CTpOEHHE, (QU3NYECKHE U
XUMUYECKHUE CBOMCTBA (PEaKIMK TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUAPATALINH,

FOpeHI/ISI), MOJIYYCHHEC U ITPUMCHCHUC

2.5

Apenbl. beHszon: coctaB, cTpoeHMe, (U3NYECKME U XHUMHYECKHE CBOMCTBA
(peakuuu raJoreHUpoBaHUs U HUTPOBAHUS), IOIY4EHHUE U IpUMeHeHue. Toiryod:
coCTaB, CTpoeHHe, (u3uyeckMe M  XUMHYECKHe CBOMCTBa  (peakuuu
TJIOTEHUPOBAHUSA M HUTPOBAHUS), MOJIYYEHHE U IPUMEHEHHE. TOKCHUYHOCT]
apeHoOB. ['eHernueckas CBSA3b MEXKAY YIJIIEBOAOPOJAMM, NPHUHAMIEKAIVMHU |

Ppa3InYHBIM KJIacCaM




2.6

[IpupoHbIe HCTOUYHUKH yTIIeBoA0poAoB. [IpuponHslii ra3 u nomyTHbIe HETIHBIC
ra3sl. Hete 1 €€ mpoucxoxnenue. CriocoObl nepepaboTKU HEPTU: IEpEroHKa,
KPEKUHT (TepMHUYECKUil, KaTamuThdeckuii), mupomus. IIpoaykTel mepepaboTK
HeTH, WX TNPUMEHEHHE B NPOMBIIUICHHOCTH W B ObiTy. KameHHBId yroJ

HPOAYKTHI €ro nepepaboTku

Kucnoponconeprxkaiue opraHn4eckie coeIMHEHUs

3.1

[IpenenbHbIE OJHOATOMHBIE CIUPTHL. METaHOM U ATAHO: CTpOeHUE, PU3NUECKHe
M XMMHYECKHE  CBOMcTBa  (peakiuu ¢  aKTHUBHBIMH  MeETaJUIaMH,
rajJloreHOBOJIOPOJIaMH, TOpEHHE), MpUMEHeHHe. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHUE METaHOIA U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.
MHoOroaToMHbI€ COUPTHI. DTUICHTIUKOIb U TTUIEPUH: CTPOCHHE, (PU3HUECKUEe U
XUMHYECKHE CBOMcTBa  (B3aMMOJEMCTBME CO  WICJIOYHBIMH  MeTajlslaMu,
KaueCTBEHHAs] peaklMsi Ha MHOroaTOMHbIe cHUpThl). JleiicTBue Ha opraHujy

YCJIOBCKa. HpI/IMeHCHI/Ie rIIMOepruHa U 3TUJIICHTTIMKOJIA

M

3.2

®DeHO:  CTPOCHHE MOJICKYJBbI, (U3WUECKHe W XHUMHYECKHe CBOMCTBA.

Tokcuunocts (eHona. [lpumenenue genona
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Anbaeruipl ¥ KeToHbl. DopMabIeru, aleTaabAeTu I CTPOCHHE, (pr3ndeckue u
XUMHUYECKHUE CBOMCTBA (peaklui OKUCIICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE

peaxIum), MoydeHue U NpuMeHeHHe
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OOHOOCHOBHBIE NpeaeNbHbIE KAapOOHOBBIE KHUCIOTH. MypaBbUHas UM YKCYCH
KUCJIOTBI: CTpOeHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, 001IHe IS
Kjlacca KHUCJIOT, peakuus JSTepuduKannu), TMOJydyeHHe U IpHUMEHEHHE.
CreaprHOBas U OJIEMHOBAsA KMCIOTHI KaK MIPEJICTABUTENN BBICIIUX KapOOHOBBIX

KHUCJIOT. Mblia KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC JIEUCTBUE

3.5

CrnosxHble 3(Upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
a¢upos. XKupsl. I'naponus xupos. [Ipumenenue xupos. buonornueckas poib

KHUPOB

3.6

VYTrneBoasl: cocTaB, KiacCcu(UKAUs yrieBo 0B (MOHO-, IU- U TIOJHCAXAPHIBI).

['moko3a — mpocTelmuii MOHOCaXapua: OCOOCHHOCTH CTPOEHHS MOIEKYIIbI,
buznyeckue 1 XuMUYECKHe CBOMCTBA (B3aumoieiicTBue ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBIeHUE,
OpOoXXEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJAE, NPUMEHEHHE, OHOJIOTHYecKd
posib. DotocunTe3. PpyKTO3a KaK U30MEP IITIOKO3bl. KpaxMait v Lesiroiio3a Kak
npupojHeie monauMmepbl. CTpoeHue Kpaxmana U 1eutono3sl. dusmueckue |

XMMHUYECKHE CBOICTBA Kpaxmaiia (THUIpoJIu3, KaueCTBEHHAs! peaKIUs ¢ HOJIOM)

ASOTCOI[ep)KaH_[I/Ie OpraHNn4Y€CKHUC COCAUHCHUA

4.1

AMUHOKHUCIIOTHl Kak aMm@oTepHble opraHuueckue coefauHeHus. Dusnueckue




XMMHYECKHE CBOWCTBA AaMMHOKHCIOT (Ha MpuMepe INMLKHA). buonornyeck

3HAa4YCHUEC aMHHOKHUCIOT. HGHTI/II[LI

DC

4.2

benkun Kkak mnpUpoJHBIE BBICOKOMOJIEKYJIIpHbIE coenuHeHus. IlepBuuHas,
BTOpPUYHAsT W TpEeTUYHas CTPYKTypa OeakoB. XUMHUYECKHE CBOMCTBa OEIKO

TUAPOJIN3, ACHATypalus, KaUCCTBCHHBIC PCAKIIUN HA OcKH

BpICOKOMONEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHBIC TIOHSTHSA XHMHHU BBICOKOMOJICKYJISIPHBIX COCI[PIHCHHﬁZ MOHOMCED,
MMOJINMEP, CTPYKTYPHOC 3BCHO, CTCIICHD MMOJIMMEPHU3alNH, CPCAHASA MOJICKYJIApHAA
Macca. OCHOBHBIE METOAbl CHUHTEC3a BbBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ —

noJimMeEpur3altus U MOJIMKOHACHCAIUA
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3KCH€pI/IMeHTaJIBHLIC MCTOAbl H3YYCHUA BCHICCTB HU HUX HpeBpaHleHHfIZ
O3HaKOMIJICHHUC C 06pa3uaMH NpUPOAHBIX U NICKYCCTBCHHBIX BOJIOKOH, INIaCTMACC,

Kay4yKOB. HonyquHe CHUHTCTUYCCKOI'O KaydyKa U pC3NHbI

11 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHUH

1.1

XuMudeckuil 3nemMeHT. AToM. S1po aToMa, U30TOIbL. DJIEKTPOHHAs 000JI0UKa.
DHepreTuyeckre ypoBHHU, IOAYPOBHH. ATOMHBIE OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcobeHHOCTH pacTipeieNIeHUs IEKTPOHOB 110 OPOUTAIISIM B aTOMAaX JIEMEHTOB

NEePBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOHPUTypaIys aTOMOB

1.2

[Tepuoanuecknii 3akoH U [lepuonnyeckas cucreMa XuMH4YeCKUX d1emMeHToB JI. 1.
MenpeneeBa. Cs3p mnepuoanyeckoro 3akoHa U Ilepumonnyeckoil cuCTEMBbI
XUMUYecKux 3ieMeHToB [[.M. MenzeneeBa ¢ COBpeMEHHON TEOpUEH CTPOCHHUS

aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHYECKHX DJJEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX M CIOXHBIX BEIIECTB IO TpymraM U MEpUos

3HaueHue MepUoIUIECKOro 3aKOHA B Pa3BUTHH HAYKU

AM.

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BHAB XUMHUYECKOW  CBS3U
(koBalleHTHasl HEMOJNSpHAs M TOJSpHAs, HOHHAs, MeTajudeckas). VOHBI:
KaTHOHBI ¥ aHHOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJIGHTHON XMMHYECKOU CBSI3H

(0OMeHHBIN M JOHOPHO-aKIEeNTOPHBIN). BogoponHas cBs3b

1.4

BaneHTHOCTB. DneKTpOoOTpUIIATENHHOCTD. CTETICHh OKUCIICHUS

1.5

BemecTBa MOIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUSI. 3aKOH ITOCTOSHCTBA
cocTaBa BellecTBa. TUIbl KpUCTAIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA

BEIIECTB OT THUIA KpPUCTALIMYECKOM pem€rku. [loHATHE O aucCnepcHBIX




cucremMax. MIcTuHHEIC B KOJUIOWAHBIC paCTBOPBLI. Maccosas J0JIs1 BEICCTBa B

pacTtBope

1.6

KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHUYCCKUX COCJIMHECHUM. HOMGHKJ’IaTypa HCOPraHNYCCKUX

BE€IICCTB

1.7

XuMHu4YecKas pcaKknus. KHaCCI/I(I)I/IKaI_II/IH XHUMHUYCCKUX peaKum?I B
HeOpFaHquCKOﬁ u OpFaHquCKOfI XAMHH. 3aKOH COXpaHCHUA MacCChl BCUICCTB,

3aKOH COXpaHCHHA U MMPEBPALICHUA SHCPTIHUU ITPU XUMHUUYCCKUX PCAKIUAX

1.8

CkopocTh peakiyu, €€ 3aBUCUMOCTb OT Pa3INYHbIX (PaKTOPOB

1.9

O6paTI/IMLIe pCaKknuu. XHUMHUYECKOe paBHOBECHC. (DaKTOpLI, BJIMAOIIMEC Ha

cocTosiHMe XuMuueckoro pasHosecus. [Ipuanun Jlelllarense

1.10

Onektponutnueckas nucconuanusa. CuiapHble W ciiadble AIeKTpodauThl. Cpe
BOJIHBIX PACTBOPOB BEIIECTB: KHCIasl, HEUTpalibHasl, MIEeJI0YHAas1. Peakiiuu HOHHOTO

oOmeHa

OKHUCIIUTEITFHO-BOCCTAaHOBUTEILHEIC pe€aKuuun

Heopr AHNYCCKasa XUMUA

2.1

Hewmerannsl. [Tonoxxenue HemeramuioB B lleproanueckoil cucremMe XUMHYECKUX
anemenToB J[.1. MenneneeBa 1 0COOEHHOCTH CTpOeHHs aTOMOB. Pu3nueckne
CBOWCTBA HEMETAJUIOB. AJUIOTPOIIUS HEMETAJUIOB (HA IIPUMeEpE KUCIOPOJa, CEPHI,

docdopa u yriaepona)

2.2

XWMHYECKHUE CBOWCTBA BAXXKHEWIIMX HEMETAJIOB (TAJIOT€HOB, CEPHI, a30Ta,
dochopa, yrmepoma U KpeMHHS) H WX  COCAMHEHUH  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAINX ~ KUCJIOT, BOJOPOJHBIX coeauHeHuii). [lpumeneHue

BAKHENUIIINX HEMETAJIUIOB U X COEAUHEHUN
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Meramnsl. Ilonoxxenne wmeramioB B llepuoguueckoil cucremMe XHUMHYECKUX
anemenToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTayutoB. O6mue gusnueckue cBoiicTsa MetamioB. CIijIaBbl METAJLJIOB.

DNEKTPOXUMHUECKUN Psii HAPSHKEHUN METalioB

24

XHUMHYECKHE CBOICTBA Ba)XHEHIIMX METAJIOB (HATPHUM, Kaiaui, KalbLM,
MarHuii, allOMHUHUN, IHUHK, XpOM, Kele30, MeIb) U uX coeauHeHui. OOmue

CHocoObI MOTy4YeHHs MEeTaIoB. [IpuMeHeHe MeTamIoB B ObITY U TEXHUKE

2.5

I'eneTnyeckas CBA3b HEOPTaHNYCCKUX BCUICCTB, IPUHAIJIC)KAIIUX K PA3JIMIYHBIM

KiI1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B oOOeCneYeHHHM SKOJOTHYECKOW, SHEPreTHYECKOM U IHIIECBOH
6C3OHaCHOCTI/I, Pa3BUTHU MCIULUHBI. Ilonsgrue o HAay4YHBIX MCTOAaX IMMO3HAHUWA

BCHICCTB U XUMHUYCCKHUX peaKHI/Iﬁ




[IpencraBienust 06 00X HAYUHBIX TPUHLKIIAX IPOMBIIIJIEHHOTO MOTy4YeHUs

BAKHEMIIMX BELIECTB. YeI0BEK B MUPE BEIIECTB U MATEPHUAIIOB: BaKHEUILINE

3.2 CTpOUTENbHbIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepuajbl, KpPacKH, CTEKIIO,
KepaMHKa, MaTepuasbl JUIsl AJIEKTPOHMKH, HAHOMaTepHasibl, OpPraHU4ecKue |
MHUHEpaJIbHbIE YI00peHHs
XuUMHUST M 370pOBbE YENOBEKa: MpaBWiIa MCIOIb30BAHUS JI€KApPCTBEHHBIX

33 npenapaToB, MpaBuiIa 6€30MacHOT0 UCIOIB30BAHUS MPENapaToB OBITOBOW XUMUHU

B HOBCGHHCBHOI;'I KHN3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

* Xumus. 10 knacc. I'abpuensna O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxnnonepHoe obmiecTBo «M3narenbetBo «IIpocBeneHuey
» Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxrmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI JIVISA YUHUTEJIA

Hacronpnas kaura yuutens. Xumus 10 -11 k. O.C. IN'abpuenss. dpoda 2022 r.

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmnoreka IIOK
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