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MMOACHUTEJBbHASA 3AIINCKA

[TporpaMMa o XMMHUH Ha yPOBHE CpeAHEro 001iero oopazoBaHus pazpadboTaHa
Ha ocHoBe DenepanpHoro 3akona oT 29.12.2012 Ne 273-03 «O06 oOpa3zoBaHNH B
Poccutiickoit @eaepanuny», TpeOOBaHUN K pe3yIbTaTaM OCBOCHHUS (enepaabHOM
o0Opa3oBaTeabHOM MporpaMMbl cpeiHero ooiiero oopazosanus (OPOIT COO),
npenactaBieHHbIX B DeniepaibHOM rocy1apcTBEHHOM 00pa3oBaTEIbHOM
crangapte COO, ¢ yuérom Konnenuuu npermnojiaBanust yaeOHOTo npeamera
«XuMus» B o0pazoBaTelIbHBIX opranuzamnusax Poccuiickoit deneparum,
pean3yIoX OCHOBHBIE 00pa30BaTeIbHbIC MPOTPAMMbI, U OCHOBHBIX
nosioxkeHuil «Ctpareruu pazsutus Bocniutanus B Poccuiickoit denepanuum Ha
nepuon a0 2025 rona» (Pacnopsikenue [IpaBurensctea PO ot 29.05. 2015 Ne
996 - p.)

OcCHOBY MOJX0JI0B K pa3pabOoTKe MpOrpaMMbl IO XUMHUU, K OIIPEIETICHUI0 0011Iei
CTpateruu oO0y4eHHs, BOCIIUTAHUS U PA3BUTHUSL 00yYAIOIIMXCS CPECTBAMU
yueOHoro mpeameta « Xumus» it 10—11 kimaccoB Ha 6a30BOM yPOBHE COCTAaBUIIU
koHuentyanbHble mosioxkeHuss PI'OC COO o B3auMo00yCIIOBIEHHOCTH LIEJIEH,
COJIep KaHusl, pe3yJIbTaTOB 00y4YeHUs U TPeOOBaHUM K YPOBHIO MOJATOTOBKHU
BEITTYCKHUKOB.

B cooTBeTCTBUU ¢ JAHHBIMHU MOJIOKEHUSMU MIporpamMma 1o XuMuu (6a30BbIit
YPOBEHb) Ha YPOBHE CPEAHEr0 00111ero 00pa3oBaHUs:

yCTaHaBJIMBaET 00s3aTeIbHOE (MHBAPUAHTHOE) MPEMETHOE COJIEPIKAHUE,
OMpENIEIIAeT KOJIMUYECTBEHHbIE U KAUECTBEHHbBIE €T0 XapaKTEPUCTUKH Ha KaKIOM
JTare U3ydeHUs MpeaMeTa, IpeaycMaTpUBaeT MPUHIIUIBI CTPYKTYPUPOBAHUS
COJIep KaHMs ¥ paclpedesieHHsl ero Mo KjlaccaM, OCHOBHBIM pa3jiejaM U TeMam
Kypca,

JTAET NPUMEPHOE paclpeeieHre YUYEOHBIX YacOB [0 TEMATHYECKUM pa3fienam,
PEKOMEHAYET MPUMEPHYIO TIOCIIEI0BATEIbHOCTh U3YUEHUS OTAEIBHBIX TEM Kypca
C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mpoIriecca, BO3pacTHBIX 0coOeHHOocTer oOydaromuxcs 10—11 kiaccos;

JTAET METOJIMYECKYIO0 UHTEPIPETALIMIO LIETe U3yUyeHHsl PeMeTa Ha YPOBHE
COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPEJIHETO 00I111ero o0Opa3oBaHus,

coJiep KaTelIbHOM XapaKTePUCTUKH TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS
OCHOBHOM 00pa3oBaTeILHON TPOTrpaMMBbl CPEIHEr0 00IIEro 00pa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX ), OCHOBHBIX BUJIOB YU€OHO-
MO03HABATEJIbHOM 1EATEIBHOCTH 00YYaIOLIerocs 10 OCBOEHUIO COJIEPKaHuUs
npeameta. [1o BceM Ha3BaHHBIM MO3UIUSAM B ITpOrpaMMe IO XUMUU COOJTIO/ICHA
IPEEeMCTBEHHOCTh C eiepalibHOM pabouel MporpaMmMoi OCHOBHOTO OOLIETO



oOpaszoBaHus 10 XUMuUU (J1s1 8—9 Ki1accoB 00pa3oBaTEIbHBIX OpraHU3alui,
0a30BBIi YPOBEHB).

XHUMHUYECKOE 00pa30BaHUE, MOTYYaEMOE BhIITYCKHUKaMH 00111€00pa30BaTENbHON
OpraHu3allly, SBJIAETCS HEOTHEMIIEMOM YacThI0 UX 00pa3oBaHHOCTU. OHO
CIJIy>KHUT 3aBEpLIAIOIINM ITAllOM PEeaIM3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM
YPOBHE KJIFOUEBBIX LICHHOCTEH, MPUCYIIMX LIEJIOCTHON CUCTEME XMMHUYECKOTO
oOpa3oBaHMsl. DTU HEHHOCTHU KacaloTCs MO3HAHUS 3aKOHOB IIPUPO/BbI,
(opMHUpOBaHKS MUPOBO33PEHHUS U OOLIEH KyJIbTYphI YEJIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM
cpene. Peanuzyercs xumudeckoe oOpazoBaHue 00y4YaronIMXcsi HA YPOBHE
CpeIHero o0IIero o0pa3oBaHus CPEACTBAMHU YUEOHOTO MpeaMeTa « XUMUsD»,
COJIEpKaHUE U MOCTPOEHUE KOTOPOTO OIPEIEICHBI B IPOrpaMMe 110 XUMHUHU C
y4€TOM crieun(UKN HayKd XUMHUHU, €€ 3HaUeHUsI B IO3HAHUU TIPUPOJIBI U B
MaTepuaIbHON )KM3HU O0ILECTBA, a TAKXKE C YUETOM OOLIUX LeNel U IPUHIHUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHETO 0OILEro
oOpazoBanus B Poccuiickoit denepanuu. Tak, Hanpumep, npu GopMUpOBaHUHU
COZIEpKaHUs TpeaMeTa « XUMUSD YUTCHBI CIEAYIONIUE MTOJI0XKEHHS O CHeI(pIKe
Y 3HAYCHUU HAYKU XUMUHU.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B
COBPEMEHHOW LIMBUJIM3ALMH, B CO3JJaHUN HOBOM 0a3bl MaTepUaIbHOM KYyJIbTYpPHI.
Ona BHOCUT CBOM BKJIaJ B (JOPMUPOBAHNE PALIMOHAIBHOI'O HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY’KaloleM MUPE KaK O €IMHCTBE
IPUPOJIBI U YENIOBEKA, KOTOPOe (POPMHUPYETCSl B XMMHUU HA OCHOBE TIOHUMaHUS
BEIIECTBEHHOT'O COCTABa OKPYXKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKITY
CTPOCHHMEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSIMU TPUMEHEHUSI.
TecHO B3aMMOACHUCTBYS C IPYTUMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTalla
HEOTHEMJIEMOM YaCThbi0O MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBUEM
YCHELIHOT0 TPy/ia U KU3HU KaKJ0ro wieHa oOuiectBa. CoBpeMeHHast XUMUS Kak
HayKa co3MJaTellbHasl, Kak HayKa BBICOKMX TEXHOJIOTUI HalpaBiieHa Ha pelleHue
r1100ambHBIX MPOOTIEM YCTOWYUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
YHEPreTHUECKOM, MUIIEBOM, YKOJIOTHYECKON 0€30MacCHOCTH M OXPaHBI 310POBBSI.
B cooTBeTCTBMU C OOIKMMU HEISIMHA U IPUHIIATIAMHU CPETHETO OOIIETo
oOpazoBanus coepkanue npeamera « Xumus» (10—11 kimaccol, 0a30BbIid yPOBEHb
U3YYEHHUS) OPUEHTHUPOBAHO MTPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOATOTOBKY
00y4Jaronuxcsi, HeOOXOANUMYIO UM JIJIsI BRIPAOOTKH MUPOBO33PEHUYECKHIX
OPUEHTHPOB, YCIEIIHOTO BKIIOUEHHS B KU3Hb COIIUYMa, IPOAOKEHUS
00pa30BaHMsI B Pa3IMYHBIX 00JIaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.



CocTaBnsiOIUMHU MpeAMETa « XUMHUS SBIISIOTCS 0a30BbIE KYPChI —
«Opranndeckas xumus» 1 «O0I1as 1 HEOPraHUIeCcKasi XUMHS, OCHOBHBIM
KOMITOHEHTOM COJEPKaHHSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUU 110 HEOPTaHUUYECKON XUMUU (C BKIFOUEHUEM 3HAHUN U3 00I1Ie XUMUN) U
OpraHnyeckoil xumuu. @opMHUPOBAHUE AAHHON CUCTEMBI 3HAHUU ITPU U3YUYECHUH
npeaMeTa ooecreunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Oprannueckas xumus» u «Oo01mas u
HEOpraHWYeCcKas XuMus» cOpMHUPOBaHA B IIPOrpaMMe IO XUMUU Ha OCHOBE
CHUCTEMHOTO TIOJIX0/[a K H3yUEHHUIO yueOHOro MaTepualna u 00yciIoBiIeHa
UCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha ONPEAEIIEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHM4ecKol XMMHH BEUIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KIIACCHUUYECKON TEOPUH CTPOEHHUSI OPraHUYECKHUX
COEIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
IpeJICTaBICHUN O CTpOeHUU BemiecTB. CBenieHus: 00 U3yd4aeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOIOB JI0 CIOKHBIX OMOJIOTMYECKH
AKTHBHBIX COCIMHEHUN. B Kypce OpraHn4ecKkor XMMHUH MOJTy4YaroT Pa3BUTHE
c(hopMUPOBaHHBIEC HA YPOBHE OCHOBHOTO 00I1IET0 00pa30BaHuUsI MEPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKOM CBSI3M, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEAKIINH.

[Tox HOBBIM yTJIOM 3pEeHHS B IPEAMETE « XUMUSD» 0a30BOTO YPOBHS
paccMaTpHUBAETCSl U3YUYCHHBIN Ha yPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs
TEOPETUUYECKUI MaTepran U (aKTOJIOrHYECKUE CBEJIEHUS O BEUIECTBAX U
XUMHUUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHudeckas
XUMUSD» 00yYAOIIMMCS MPEIOCTaBISETCS BOZMOXHOCTh OCO3HATh 3HAUCHHE
NEPUOINYECKOT0 3aKOHA C 00IIETEOPETUUECKUX U METOAO0JIOTMYECKUX TTO3ULIUH,
rIIy0’Ke MOHSATh UCTOPUYECKOE U3MEHEHUE (PYHKIIUN ITOTO 3aKOHA — OT
00001m1aro11Iel 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cuctema 3HaHUM O BaXKHEMIINX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX U MPUMEHEHUH, & TAKKE O XUMUUECKUX PEAKIMIX, X CYITHOCTH U
3aKOHOMEPHOCTSX NPOTEKaHus fomnonHsercs B kypcax 10 u 11 kmaccos
AJIEMEHTAMHM COJICPIKAHUSI, UMEIOIIUMH KYJIbTYPOJOTUUECKUN U MPUKITATHON
XapakTep. DTH 3HaHMs CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XUMUU C
JPYTUMH HAyKaMH, pacKpbIBalOT €€ poJib B TO3HABATEIBLHON U MPAKTUUYECKON
JIESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K TIPOIIECCY
TBOpYECTBA B 00JACTH TEOPUH U MPAKTHUECCKUX MPUIIOKEHUN XUMUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsemax. B 1ienom conepxanue yaeOHOro nmpeamera « XuMus» TaHHOTO



YPOBHSI U3yUY€HUSI OPUEHTUPOBAHO HA (POPMHUPOBAHKE y O0YUaIOIIUXCS
MHPOBO33PEHYECKON OCHOBHI I MOHUMaHUS (PUIOCOPCKUX UACH, TAKMX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTaHUUECKOTO U OPTaHUYECKOTO MUPA,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOEHHEM, TT03HABAEMOCTh
MIPUPOJIHBIX SIBJICHUM MYTEM SKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUHNI MEKIY
HOBBIMH (paKTaMH U TEOPETUUECKUMH MPEINOCHUTIKAMH, OCO3HAHUE POJIU XUMHH B
pEIICHUH SKOJIOTMUECKHUX MPOOJIeM, a TaKKe MpodieM cOepeskeHUs
HDHEPreTUUYECKUX PECYPCOB, ChIPbSI, CO3AaHUS HOBBIX TEXHOJOTHI U MAaTEPUAJIOB.
B mane peiienus 3a1a4 BOCIUTAHUS, PA3BUTHUS U COLMANIM3AIUN 00YUYarOIINXCS
MPUHATHIC TPOTPAMMOM 110 XUMHUHU MOJXO0/IbI K OMPEJEICHUIO COJIEPHKAHUS U
MOCTPOCHUS TIPEIMETA MPEAYCMATPUBAIOT (POPMHUPOBAHNE YHUBEPCATHHBIX
y4eOHBIX JIEHCTBUM, UMEIOIIMNX 0a30BOE 3HAUCHUE JIJIs1 PA3IMYHBIX BUIOB
NeSATeILHOCTH: pelIeHus Ipo0ieM, MOMCcKa, aHaau3a U 00paboTku nHGOpMaIIIH,
HEOOXOAMMBIX JIJIsi TPUOOPETEHUS OTbITA TPAKTUYECKON U HCCIIE0BATEIBCKOMN
NEATEIIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IO3HAHUH XUMUHU.

B npakTuke npenogaBaHus XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs TaK U HA YPOBHE CPEAHETO 00IIETo 00pa3oBaHusl, PU OMPEACICHUN
COJIEpKaTEJIbHOW XapaKTePUCTUKHU 1IeJIeH U3yYeHUs TpeMeTa HapaBieHUEM
MEPBOCTENICHHOW 3HAUUMOCTHU TPAJAUIIMOHHO MPU3HAETCS HOPMHUPOBAHKE OCHOB
XUMHUYECKON HayKH Kak 00JIacTU COBPEMEHHOTO €CTECTBO3HAHU S, TPAKTUUECKOU
JEATEIIbHOCTH Y€JIOBEKAa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbL. C
METOJIMYECKOW TOUKHU 3PEHUS TAKOW MOAXOJ K ONPEACIICHUIO LEJIeH N3YYEHHUS
npeaMeTa SBISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS IIaBHBIMU LIEJISIMU U3YUYEHUS PeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10-11 ki1.) ssBasitOTCS:

dbopMUpOBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BaKHEHIIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBbIE
NOHATHS, GyHIAMEHTAJIbHBIE 3aKOHBI M TEOPUU XUMHH, OCBOCHUE SI3bIKA HAYKH,
YCBOEHHUE ¥ TIOHUMAHKUE CYITHOCTU JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;
dbopMupOBaHUE U PA3BUTUE MPEJICTABICHUN O HAYUHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKIUi, HEOOXOUMBIX ISl MPUOOPETEHUSI YMEHU I
OPUEHTUPOBATHCS B MUPE BEUIECTB M XUMUUECKUX SIBJICHUHN, UMEIOIINX MECTO B
MIPUPOAE, B MPAKTUYECKOW U OBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUN U CITIOCOOOB JACATEIHHOCTH, CBA3aHHBIX C HAOIIOJICHUEM H
00BSCHEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOJI0/ICHUEM MTpaBuil 0€301MacHOTO
oOpallieHusl ¢ BEIIECTBAMU.



Hapsiny ¢ aTum coneprxaTenbHas XapaKTepUCTHKA LIeJIe U 3a/1a4 U3yUueHUs
npeaMeTa B MporpamMme 1o XUMUW YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMH NPUOPUTETAMH B CUCTEME CpeAHero obiiero oopazoanusi. CeroaHs B
IPEroAaBaHUK XUMHUH B OOJIbIIEH CTETIEHU OTAAETCS MPEANOYTEHUE
NPAKTUYECKON KOMIIOHEHTE COAEepkKaHUsI 00yUeHHs, OpUEHTUPOBAHHOM Ha
HOJIFOTOBKY BBIITYCKHUKA 0011€00pa30BaTeIbHON OpraHU3aliy, BJIaACIOIIEro He
HaO0OPOM 3HaHUH, a PyHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHMSIMH aKTUBHOTO MTOJIyYE€HUS 3HAHUN U IPUMEHEHUS UX B PEAJIbHON KU3HU
JUISL pEIICHUS TPAKTUUECKHX 3aj1ad.

B 3TOM CcBSA3M npy U3y4EHUU IIpeaMeETa « XUMHUS» TOMUHUPYIOIIEE 3HAYCHHE
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

ajanranus o0yyaroluxcs K yCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMHUpOBaHNE UHTEIVIEKTYAJIbHO PA3BUTOM JIMYHOCTH, FTOTOBOM K
caM000pa30BaHUIO, COTPYJHUUECTBY, CAMOCTOATEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHbBIX C BEUIECTBAMU U UX
IPUMEHEHHUEM;

(dbopmupoBaHrEe y 00YUYarOIIMXCS KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIUH ),
UMEIOIINX YHUBEPCATbHOE 3HAUCHHE IS PA3TMUHBIX BUAOB JEATEILHOCTH:
perieHus nmpodsem, NoucKa, aHainu3a 1 00padoTku nH(OpMALIUK, HEOOXOAUMBIX
JUIsL IPUOOPETEHUS OTIbITA IEATENbHOCTH, KOTOPasi 3aHUMAaeT Ba)KHOE MECTO B
NO3HAHUM XUMUH, a TAKXKeE JIJIsl OLEHKU C O3UINI SKOJIOrHuecKol 0e3011acHOCTH
XapakTepa BIUSHUS BEUIECTB M XUMHUUECKHUX MPOIIECCOB HAa OPTaHM3M UeJIOBeKa U
IPUPOAHYIO CpELy;

pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYyaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN 00YyUarOIUXCs: CTOCOOHOCTH CaMOCTOSITEILHO MPUOOPETATh
HOBBIE 3HAHUS IO XUMHH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTIAMH,
UCIIOJIb30BaTh COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA U
aHaJin3a yueOHOW U Hay4YHO-TIOMYJISIPHON MH(pOpMALIMY XMUMHYECKOTO
COJIepKaHUs;

(dbopMHpOBaHUE U Pa3BUTHE Y O0OYUAIOIINXCS ACCOUMATUBHOIO U JIOTUYECKOTO
MBIIUICHUSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPHIE
0COOEHHO HEOOXOAMMBI, B YACTHOCTH, MPHU TUIAHUPOBAHUU U NIPOBEJICHUN
XUMHYECKOTO IKCIIEPUMEHTA,;

BOCIIUTAHUE y 00ydaromuxcsi yOexk1EHHOCTH B TYMaHUCTUYECKON
HAIpPaBJIEHHOCTU XUMHUHU, €€ BaXKHOUN POJIM B PEIICHUH TJI00aIbHBIX MPOOIeM
paloHaIbHOTO IPUPOIOTIOIB30BAHUS, IONOJHEHHS SHEPTETUUECKUX PECYPCOB U
COXpaHEeHUs! IPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO
OTHOIIICHUS K TIPUPOJIC U CBOEMY 3[I0POBBIO, a TAK)KE IPHOOPETEHUS OIbITA



UCTIOJTb30BaHUS TIOTYUYEHHBIX 3HAHUH JIJISl PUHSATHUS TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

Lenu u 3amaun n3y4eHus mpeaMera « XUMHUsS» MOIYYHId TOIPOOHYIO
METOMYECKYI0 MHTEpIpeTaluio B pazjaene «[lnanupyemsie pe3yabTaTbl
OCBOEHUSI TIPOTPAMMBI [T0 XUMHUWY, OJIarojaps 4eMy 00ecredeHo 4ETKoe
NPEJICTAaBICHUE O TOM, KaKHe 3HAHUS M YMEHUS UMEIOT MPSMOE OTHOIIIEHUE K
peanu3anuu KOHKPETHOU TIEIH.

B ydeOHOM 11aHE cpeHero o0Iiero oopa3oBaHus MpeaMeT « XUuMus» 0a30BOTo
YPOBHS BXOJUT B COCTaB MpPeAMETHOM 00nactu «EcTecTBeHHO-HayUHbIE
IPEIMETHD.

OO0111ee YnciIo YacoB, peKOMEHJOBAHHBIX JUIA U3Y4YeHHs] XuMuu — 68 gacos: B 10
kiacce — 34 gaca (1 yac B Hegenmo), B 11 kimacce — 34 yaca (1 yac B Henelnto).



COAEPKXAHUE YYEBHOI'O ITPEAMETA Xumus

10 KIIACC

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHM4ecKOr XUMMHUHU: €€ BO3BHUKHOBEHHE, Pa3BUTHE U 3HAUCHNUE B
MOJTyYE€HHUH HOBBIX BEIIECTB U MAaT€pUAIOB. T€OpHs CTPOCHUSI OPTraHUYECKUX
coenuHeHuid A.M. byTtiepoBa, e€ 0CHOBHbIE TI0JIOKEHUS. CTPYKTYpHBIE
dbopMyIibl OpraHudeckux BemecTB. [ 'oMonorus, usoMepusi. XUMHUYECKas CBS3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienue o knaccudukauu opraHudeckux BemiecTs. Homenkmnarypa
OpraHUYECKUX COCTUHEHUH (CUCTeMaTH4ecKas) U TPUBHAIbHbIC HA3BaHUS
BAKHEHMIINX IPEICTABUTENICH KJIACCOB OPIraHUYECKUX BEILIECTB.
JIKCIEPUMEHTAJIbHbIC METOAbI M3YYCHHUS BEIIECTB M MX NPEeBPalleHH
O3HakomileHHE ¢ 00pa3liaMi OPraHMYECKUX BEIIECTB U MaTepuaiaMu Ha X
OCHOBE, MOJICIIMPOBAHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOIIOICHNE U
ONMCAaHNE JEMOHCTPAIHOHHBIX ONBITOB I10 MMPEBPAILIEHUI0 OPTaHUYECKUX
BEILIECTB IIPU HarpeBaHuu (IJIaBjieHUE, 0OYTJIMBaHUE U TOPEHUE).
Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psil. MeTaH U 3TaH — IpocTenIme
IpEICTaBUTENN AKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (pEeaKIU
3aMEILECHNS U TOPEHNUs ), HAXOXKIECHUE B IPUPOJE, ITOITYyUYEHUE U IPUMEHEHHUE.
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUN psAZl. DTUIIEH U HPOIHIIEH —
MPOCTEUIINE MPEICTABUTENN AJTKEHOB: (PU3NYECKHUE U XUMUYECKUE CBOMCTBA
(peakiu TuIpUPOBAHHUSL, TATOT€HUPOBAHUS, TUAPATALIUN, OKUCIICHUS U
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OytagueH-1,3 u metminOyTanuen-1,3: ctpoeHue, BaXHeHIme
XUMHUYECKHE CBOMCTBA (peakuus rnonumepusanun). [loaydyeHrne CHHTETHYECKOTO
KayudyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUUECKUHN Psill. ALETUIICH —
MPOCTEUIINI TPEICTaBUTEIb aJIKUHOB: COCTaB, CTpOEHUE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA (peakUny TMAPUPOBaHUS, TaIOT€HUPOBAHUS, THIpaTalliH,
rOpEeHUs), OJYyUYEHNUE U TPUMEHEHHE.

Apenbl. benzoun: cocras, cTpoenue, pusnueckre U XUMHUUECKHUE CBOICTBA
(peakiuu raJoreHupoBaHus U HUTPOBAHHUS ), TOJIyYEHUE U IPUMEHEHHUE. 101y0:
cocmas, cmpoenue, pusuieckKue u XumuyecKue ceolcmea (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumeneHue. TOKCUYHOCTb
apeHOB. | eHeTnYeCKas CBA3b MEK/y YIIE€BOJOPOJAMH, PUHAIIIEKAIIUMHU K
pa3nuyHbIM Knaccam. IIpupoasbie MCTOYHUKH yrieBonopoaoB. IIpupoauslii ra3 u



nonyTHbIe HedTsaHbIC ra3bl. HedgTh 1 e€ npoucxoxaenne. Criocodbl nepepadoTKu
He(TH: ePEroHKa, KPEKUHT (TEPMUUYECKUHN, KATATUTUIECKHIT ), TUPOIIH3.
[TpoayxTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.
KaMeHHBI# yroib v MpoayKThl €ro nepepadoTKu.

JKCIMePUMEHTATbHbIC METOAbI H3YYCHHUS BELECTB  UX NMpeBpPallleHuil
O3HakomileHHE ¢ 00pa3liamMu TIaCTMACC, KayuyyKOB U PE3UHBI, KOJUIEKIIUU
«HedTh» 1 «YTOIBY», MOJEIUPOBAHKE MOJIEKYJT YTIIEBOAOPOIOB U
raJIOr€HOIIPOU3BO/IHBIX, IPOBEICHUE MPAKTHYECKON PadOThI: IOTyYCHUE
ATUJICHA U U3YUYECHUE €T0 CBOWCTB.

Pacuérnble 3a1aun

Bbluncienys o ypaBHEHUIO XUMUYECKOM peakIuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOI0 BEUIECTBA UJIU MPOAYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOAHBIX BELECTB WM NPOAYKTOB PEAKIIUH).
Kucnopoacoaepxaime opranuyeckue CoOeAUHEHUS

[TpenenbHbIE OJTHOATOMHBIE COIUPTHI. METaHO U 3TaHOJ: CTPOCHUE, PUZUUECKUE
Y XUMHUYECKHUE CBOMCTBA (PEaKIMU C AKTUBHBIMU METaJJIaMH,
rajJjoreHoBOJIOPOJaMu, FOPEHHE ), TPUMEHEHUE. BOTOPOIHBIE CBSA3H MEXTY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.
MHoroaromMHble COUPTHL. DTUICHIIIUKOJIb U TIULEPUH: CTPOEHHE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO IIEIIOYHBIMUA METAJUIAMU,
KayeCTBEHHAas peakliys Ha MHOrOaTOMHbIE CIIUPTHI). JlelicTBUE HAa OpraHu3M
yesioBeKa. [[puMeHeHne ruieprHa U STUICHTJIUKOJIS.

deHo: CTPOCHHE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunbl U kemonwvl. Dopmanbaeruy, aeTaabIerua: CTpoeHue, PU3nyecKue u
XUMHUYECKHE CBOMCTBA (PeaklMy OKUCIEHUSI U BOCCTAHOBJICHHMSI, KAUECTBEHHBIE
peaxium), NoJlyueHue U IpuMeHeHHe. Ayemon: cmpoenue, guuieckue u
Xumuieckue ceoucmea (peakyuu OKUCIeHUs U 0CCMAHOBIEHUS), NOTYYeHUe U
npuMmeHenue.

OOHOOCHOBHBIE NMpEEIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCyCHast
KHCJIOTBL: CTPOCHHE, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, O0LIME IS
KJIacca KUCIIOT, peaKius 3TepuduKanum), noayuyeHue u IpuMeHEHHeE.
CreapuHOBasi U OJICMHOBAsA KMCJIOTHI KaK MPEACTABUTENH BHICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.
Crnoxubie 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupoB. buomorunueckas posib
KUPOB.



VYreBoibl: cOCTaB, KilacCU(PUKALUS YTIIEBOIOB (MOHO-, M- U TIOJIMCAXaPUIbI).
['moko3a — mpocTeiiuit MOHOCaxapua: 0COOEHHOCTH CTPOCHHS MOJIEKYJIBI,
du3HYecKre ¥ XUMUYIECKUE CBOMCTBA (B3anMoaelicTBre ¢ Tuapokcuaom meau(ll),
OKHCIIEHHE aMMHUaYyHbIM pacTBOpoM okcujia cepedpa(l), BoccranoBieHue,
Opo’KeHHE TITI0KO03bI), HAXOXKIACHUE B IPUPOJIE, IPUMEHEHNE, OMOJI0THYeCKast
poiib. ®oTtocunTte3. OpykTo3a Kak U30Mep IITHOKO3BI.

Caxapo3za — npedcmagumens oucaxapuoos, 2uOpoau3, HaxoxHcoeHue 8 npupooe u
npumeHeHue.

Kpaxman u nemirono3a kak npupojiHbie noaumepsl. CTpoeHue Kpaxmaiia u
LEJUTI0NI03bl. DU3NYECKHUE U XUMUYECKHE CBOMCTBA KpaxMana (TUAPOIIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

JKCIepUMEHTAIbHbIE MeTO/IbI H3yYeHHUs BeleCTB M UX NpeBpalleHn i
[TpoBenenue, HaOMIOIEHNE U ONTUCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CHHUPTOB, KAUECTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCIIEHUE 3TAHOJIA
okcuzom menu(ll)), MEOroaTOMHBIX COUPTOB (B3aUMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuaom meau(ll)), anpaeruaoB (OKUCIIEHHE aMMHAYHBIM PACTBOPOM
okcuza cepeopa(l) u rugpokcuaom meau(ll), B3aumoericTBre kpaxmarna c
MO0JIOM), IPOBEJICHUE TPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM
KHCJIOTBI.

PacuérHble 3agaun

Bbruncnenus no ypaBHEHUIO0 XUMUYECKOM peakuuu (Macchbl, 00béMa, KOJIMYecTBa
MCXOJHOTO BEUIECTBA UM MPOAYKTa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).
A3oTcoep:kaniue OpraHnyecKue coeInHeHHus

Amunvl. Memunamun u auunun. cocmas, cmpoeHue, usuyeckue u XumMuyeckue
ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHuYecKue coequHeHUs. PU3nyecKue u
XUMHUYECKME CBOMCTBA aMUHOKHCIIOT (Ha ITpUMepe rauuuHa). buosornueckoe
3HAYE€HWE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoHbie BBICOKOMOJIEKYJISIpHbIE coeaquHenus. [lepBuunas,
BTOPHYHAS U TPETUYHASI CTPYKTypa 0€IK0oB. XMMUYECKHUE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU HAa OCJIKU.
JKCIepUMEHTAJIbHbIE METO/IbI M3YUEeHHUsI BellleCTB M UX NMpeBpPallleHui
Habmoienue u onucanye JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OEIKOB
[IPU HAarpeBaHUU, [IBETHBIE PEAKIIUU OCIJIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE NMOHATHS XUMUHU BEICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIUMEPHU3ALINU, CPEAHSS MOJIEKYJIIIpHAs



Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

IInacmmaccol (nonusmunen, nOIUNPONUIEH, NOJUSUHUAXTOPUO, NOJUCTIUPOI).
Hamypanonwiti u cunmemuueckue kayuyku (6ymaouenosblii, XJ10ponpeHosblil U
u3onpeHoswlil). Borokna: namypanvhvle (x10n0K, uiepcmo, WEK),
UCKYCCmBeHHble (ayemamuoe 0J0KHO, BUCK03a), cuHmemudeckue (KanpoH u
JIABCAH,).

JKCIePUMEHTAIbHbIC METOAbI H3YYCHHUS BeleCTB M UX MpeBPallleHuil
O3HakoMIIeHHE ¢ 00pa3aMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMAacC,
Kay4yKOB.

MexnpeaMeTHble CBSI3H

Peanuzanust MeXIpeAMETHBIX CBSA3EH IPU U3YUYEHUH OPTaHUYECKOM XuMuu B 10
KJIaCCe OCYILECTBIISIETCS YePe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
MOHSATUM, TAK Y TTOHATUMN, ABJISIOMNUXCSI CHCTEMHBIMU JIJIS1 OT/ACJIbHBIX MTPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTecTBEHHO-HAYUHbIE MTOHATHS: SIBIICHUE, HAYYHbIN (DAKT, TUIIOTE3a,
3aKOH, TEOpHUsl, aHAIN3, CUHTE3, KJIacCU(PUKAIIUS, IEPUOAUIHOCTD, HAOJIIOICHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

duznka: MaTepusi, IHEPTHUSI, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3NUECKUE
BEJINYMHBI U €UHULIBI UX U3MEPECHMUS.

buonorus: kierka, opranusm, 6rocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OUOJOTUUECKH aKTUBHBIE BelllecTBa (OCJIKHU, YTIIEBObI, KUPDI,
(bepMeHTHI).

['eorpadusi: MuHepalbl, TOpHBIE MOPOABI, TOJE3HbIE HCKOTIAEMbIE, TOTUIURO,
peCypCHl.

TexHoyorus: NUILEeBbie NPOIYKThI, OCHOBBI PAlIMOHAIBHOTO MUTAHUS, MOIOIIUE
CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MaTepUaIIbl U3
MCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBbI XUMUH

XUMHUECKHUH 3JIeMEHT. ATOM. SApo aToma, U30TOMBI. DJIEKTPOHHAs 000I0UKa.
DHepreTuyecKue YpOBHHU, IOyPOBHU. ATOMHBIC OpOHUTAIIH, S-, P-, d- SIIEMEHTHI.
Oco0eHHOCTH pacTpeeeHus JICKTPOHOB MO0 OPOUTAJISIM B aTOMaX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DICKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.
[Teprnonnueckuit 3akoH u [lepuoauueckas cucrema xXuMuaeckux 3iemMeHTos J[. 1.
MenpeneeBa. CBsi3b IEpUOIUUECKOTO 3aKOHA U [lepuoanueckoi cucTeMBbI
XUMHUYECKUX dy1eMeHToB .M. MenzaeneeBa ¢ COBpEeMEHHON TEOpUEN CTPOCHUS



aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MU MTPOCTHIX U CJIOKHBIX BEIIECTB TI0 TPYIIIIaM U TIEPHOIaM.
3HauYeHHE NMEPUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BeniecTBa. XUMUYECKas CBA3b. BUabl XUMHUUECKOH CBA3U
(KoBaJIeHTHAas! HEMOJISIPHAs U TOJIIpHAsl, MOHHAS, METAJITNYecKas). MeXaHU3Mbl
0o0pa30BaHUs KOBAJIEHTHON XUMUYECKOU CBsI3H (OOMEHHBIN U JJOHOPHO-
akuenTopHsiit). BogoponHas cBsa3b. BalleHTHOCT. DJIEKTPOOTPUIIATEIBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemiecTtBa MOJIEKYJISIPHOIO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BeUIECTBA. THUIBI KPUCTATUNINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[ToHsTHE O MUCTIEPCHBIX cucTeMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J11 BELECTBa B pacTBOPE.

Knaccudukanus Heopranuueckux coenuHennii. HomeHnkiiatypa Heopranmueckux
BEIIECTB. ['eHeTHUEeCKast CBI3b HEOPTAHUYECKUX BEILIECTB, IPUHAJICKAIINX K
Pa3JINYHBIM KJIACCaM.

Xumuueckas peakuusi. Knaccupukanus XUMUYECKUX pPEaKIMil B HEOPraHUYECKOM
Y OPTaHMYECKON XMMUU. 3aKOH COXPAHEHUS MACCHI BEIIECTB, 3AKOH COXPAaHECHUS
Y TIPEBPAILECHUS SHEPTUH NP XUMHUUYECKUX PEAKIIHSIX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTUMBIE
peakuuu. Xumuuyeckoe papHoBecrue. MakTopsbl, BIUSIOMIUE HA COCTOSIHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnektponuTuueckas auccounanus. CuiibHbIE U cinalble 35ekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTpabHas, IeaouHas. [lonamue o
6000pooHom noxkazamere (PH) pacmeopa. Peakuuu nonnoro oomMena. I uopoaus
HeOp2aHu4ecKux u OpeaHuieckKux 6eujecms.

OKUCAUTENHEHO-BOCCTAHOBUTEIbHBIC peAKIMU. [loHamue 06 21ekmponuse
pacniasos u pacmeopos coei. llpumenenue 31eKmpoausa.
JKCNMepUMEHTATbHbIE METOAbI U3YYCHHUS BeleCTB M UX NMPeBpPallleHu il
Hemouctpanus tabnuil «Ilepuoauyeckas cucrema XumMudeckux snemeHTon J1.1.
MeHneneeBay, U3ydeHUE MOJICNICH KPUCTATUIMUYECKUX PEIIETOK, HAOIIOIEHUE U
OMKCAHKE IEMOHCTPALIMOHHBIX U TAO0OPATOPHBIX ONBITOB (Pa3ioKeHUE
MEPOKCH/IA BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTOPa, ONPENEICHUE CPEIbI
PacTBOPOB BEIIECTB C MOMOUIBI0 YHUBEPCAIBHOTO UHIUKATOPA, PEAKLIUN
MOHHOTO 00OMEHA), MPOBEJCHUE TIPAKTUIECKON paboThl «BiausHUE pa3IMUHbIX
(haKTOpPOB Ha CKOPOCTh XUMHYECKON PEaKITHI.

Pacuérnble 3a1aun



Pacuértel 10 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMHUYECKHE
pacu€Thl, pacu€Thl C HCIIOJIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBAY.
Heoprannueckasi xumus

Hewmeramel. [1onoxenne HemeraiuioB B [leproindeckon CuCTeMe XMMHYECKHUX
anemeHToB [[.W. MenneneeBa u 0coOOEHHOCTH CTpoeHus: aroMoB. Duznyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHSI HEMETAIJIOB (Ha MPUMEPE KUCIIOPO/a, CEPhI,
dbocdopa u yriepona).

XHUMHUYECKHE CBOMCTBA BaXXHEHIIIMX HEMETAJUIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdopa, yraepoaa 1 KpeMHUS) U BX COSTMHEHHUH (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COCAUHECHHUI).

[IprMeHeHNE Ba)XHENIIMX HEMETAIUIOB U UX COCIMHEHHM.

Merauisl. [lonoxenne MeraiuioB B [lepruondeckoi CUCTEME XUMUYECKUX
anemenToB /.M. MenneneeBa. OcOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000I0YEK
aToMOB MeTayIoB. O0mue dpusznueckue cBoiicTBa MeTawioB. CIlaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUI PSJI HAITPSYKEHU METAIIIOB.

XUMUYECKHE CBONCTBA BaXKHEUIIIMX METAJUIOB (HATPUM, Kaaui, KaJbIUi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO61ue crocoObl NoydYeHust MeTaIioB. Memannypeus. Koppo3sus memannos.
Cnocobul 3auumul om koppo3uu. lIpuMeHeHe METAIIOB B OBITY M TEXHUKE.
JKCNepUMEHTAIbHbIC METOAbI U3YYCHHUS BeleCTB M UX MpeBpalleHuil
N3yuenue komiekiuu «MeTauibl U CIUTaBbDy, 00pa3lioB HEMETAIOB, PEIICHHE
HKCIIEPUMEHTAILHBIX 33J1a4, HAOJI0/ICHHUE U OTIMCAHUE IEMOHCTPAIMOHHBIX U
J1a00paTOPHBIX OMBITOB (B3aUMOEHCTBUE THAPOKCHIA ATFOMUHUSI C pACTBOPAMU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).
Pacuérnble 3a1aun

Pacuétpl Macchl BeliecTBa UM 00bEMa ra30B M0 U3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MACCE WM 00BEMY OTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIECTB,
pacd€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUH, €CIIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponb XxuMuu B 00ecie4eHrH 3K0JIOTHYECKOW, SHEPIeTUYECKON U MTUIIEBOM
0€30MacHOCTH, PA3BUTUU MEAUIMHEI. [IoHSATHE 0 HAYUYHBIX METOaX MO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIHH.

[IpencraBnenust 00 OOIUX HAYYHBIX MPUHIIAIIAX TPOMBIITUICHHOTO MTOTYYeHUS
BAXKHEUIIINX BELIECTB.

YenoBek B MUpE BEMIECTB U MATEPHAJIOB: BAXKHEUILINE CTPOUTEIIbHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTEPHUAJIbI, KPACKU, CTEKJIIO, KEpaMUKa, MaTEPHUAJIbI JJIs
AIIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKUE U MUHEPaAIbHBIE YI00PEHUSI.



XUMHUS ¥ 3J0POBbE YEJIOBEKA: IPABUIIA UCIIOJIb30BAHNUS JIEKAPCTBEHHBIX
IpenapaToB, paBuiia 6€30MacHOr0 UCTIONIb30BAHUS IPENapaToOB OBITOBON XUMUU
B [IOBCETHEBHOM KU3HHU.

Me:knpeameTHbie CBSI3U

Peanusanus MeXIpeIMETHBIX CBA3EH MTPU U3YyUEHUH 00ILEH 1 HEOPraHU4EeCKOU
XUMHHU B 11 K1acce OCyIIecTBIsETCs Yepe3 UCTIOIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHbIX ITOHATHH, TaK U IOHATUMN, IBJISIOUIMXCS CUCTEMHBIMU JIJIS
OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAYyYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEopusl, aHANIU3, CHHTE3, KJIaccu(UKaIus, IEPUOAUIYHOCTD, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTUPOBAHIE, U3MEPEHHE, SBJICHUE.

dusuka: MaTepus, YHEPIHsl, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJUOAKTUBHOCTb, MOJIEKYJIa, DHEPT€TUYECKUIN YPOBEHb, BELIECTBO,
TEN0, 00bEM, arperaTHOE COCTOSIHUE BELECTBA, (PU3NUECKUE BETUUUHBI U
€IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, opranu3M, IKocuctema, onocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpaIbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIaeMbIe, TOTTUBO,
pecypcehl.

TexHonorus: XuMu4ecKasi MPOMBIIIEHHOCTh, METAJUTY PTUsl, IPOU3BOCTBO
CTPOUTENBHBIX MaTEPUAJIOB, CEIbCKOXO03SCTBEHHOE IPOU3BOCTBO, ITUILIEBAS
IPOMBIIIIIEHHOCTb, (papManieBTHUECKasi IPOMBIIIIEHHOCTb, TPOU3BOCTBO
KOCMETHYECKHX MpernapaToB, IPOM3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHASI TPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

Kypcueom B TekcTe BBIZICICHBI AJIEMEHTHI COJICPKAHUS y4eOHOTO MaTepHaa,
KOTOPBIE U3y4alOTCSI B 03HAKOMUTEIBLHOM IIJIAHE U HE BKIIFOUAIOTCS B COCTaB
npeaMeTHbIX pe3yabTaToB ocBoeHuss OIT COO Ha 6a30BOM ypOBHE.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUH HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHUS
00y4aroIMMUCS IPOrPaMM CpeTHEro 0011ero 00pa3oBaHus (JINYHOCTHBIM,
MeTaIpeIMETHBIM U TpeAMETHBIM ). HayuHo-MeToIMuecKoi OCHOBOM ISt
pa3pabOTKy TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IIPOrPAMM CPEIHETr0 00IIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cOOTBETCTBUU C CUCTEMHO-IIEATEILHOCTHBIM ITOAXO0AO0M B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPEAMETAa « XUMHUSD» HA YPOBHE CPETHETO
o01miero o0pa3oBaHMsI BBIJICICHBI CIASAYIOMIAE COCTABIISIONINE:

OCO3HAHHUE 00YYAOITUMHUCS POCCUMCKOMN IPakKIaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;
HaJIMYUE MOTUBALMU K O0YUEHHUIO;

LIEJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUHN JINYHOCTU Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;
TOTOBHOCTB ¥ CHOCOOHOCTH 00YUaIOIINUXCsl PYKOBOJICTBOBATHCS B CBOEH
JeATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKAaMHU, MPUCYIIIMMHU LIEJIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPbl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeAMETa « XUMHSD» JOCTUTAIOTCS B
€IMHCTBE YUYE€OHOU U BOCIIUTATEIBHON IEATETbHOCTH B COOTBETCTBHH C
I'YMaHHUCTHYECKUMU, COLUUOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMU U UJieaJlaMHi POCCUICKOTO TPa)KJaHCKOTr0 00IIeCTBA, MTPUHATHIMU B
OOLIECTBE HOPMAMH U MPAaBUIIAMU MTOBEACHUS, CIIOCOOCTBYIOIIMMU MpoLeccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U HPDABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH
oOy4Jarommxcs.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS NPEAMETA « XUMUSD OTPAKAOT
c(OpPMHPOBAHHOCTH OMbITA TO3HABATENLHON U MPAKTUYECKOU €ATETbHOCTH
oOy4Jaronuxcs 1Mo peaau3alii NPUHATHIX B O0IIECTBE IEHHOCTEM, B TOM YHCIIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

0CO3HaHUs 00YUYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY U [IPABONOPAJIKY;

IIPEICTABIICHUS O COLIMAIBHBIX HOPMaX M MPaBUJIaX MEKJINYHOCTHBIX OTHOLLICHUN
B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOI TBOPYECKOM AESITEIILHOCTU MIPHU CO3/IaHUU YUEOHBIX
IIPOEKTOB, PELIEHUH YYE€OHBIX U MTO3HABATEIbHBIX 3a/1a4, BBIIIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHWMAThH U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JPYTUX MPU aHAIKN3E PA3IUYHBIX BUI0B YUEOHOH JAESITEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY Y HAYYHOMY HACIICIUIO
OTEUYECTBEHHOW XUMUHU;

YBa)KEHUS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH U MPAKTHYECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PE3ybTaT
JUTUTETHHBIX HAOIIOACHUN, KPOIIOTIMBBIX SKCIIEPUMEHTABHBIX TTOUCKOB,
MOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

WHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MIOJIYYEHUH U MOCIEAYIOIIEM aHAIIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUM;
3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBIICHUSAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSACHh Ha MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE IOBEJICHNUE U ITOCTYIIKM CBOMX TOBAPHILEH C
MO3UIIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBHUI 3TUX
IIOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbS:

MMOHMMAaHMS IIEHHOCTEN 3J0pOBOT0 U 0€30MacHOTO 00pa3a KU3HH,
HEO0OXOMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (pH3ndYecKOMy U
MICUXUYECKOMY 3/10POBBIO;

cOOJTI0/IeHs TTpaBUJiI 0€30MMaCHOT0 0OpaIleHus C BEIECTBAMHU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHUMAaHUS [EHHOCTH MPaBUJI MHIUBUTYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEACHUS B CUTYAIUSIX, YITPOXKAIOUIUX 3I0POBBIO U KU3HU JHOJEH;

OCO3HAHUSI MOCIICICTBUI U HEMPUATUSI BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW KOMIIETEHTHOCTU B y4€OHO-UCCIIEI0BATEIHLCKON
NeSATEeITLHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX
NEeSATEIbHOCTH;

YCTaHOBKHU Ha aKTUBHOE YYacTHE B PELIEHUU MPAKTUYECKUX 3a]]a4 COLUATIBLHOM
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3InyHoro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXEHUS K TPYAY, JIOJIAM TPYyAa U PE3yJbTaTaM TPYJAOBOU JIESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYATHLHON TPACKTOPUHU 00pa30BaHNUS,
Oynyiiel mpodeccuu 1 peanu3aiui COOCTBEHHBIX KU3HEHHBIX MJIAHOB C yUETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U MOTPEOHOCTEN
00IIIECTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHMSA:

AKOJIOTHMYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOE, KaK UCTOUHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0AIBHOTO XapaKTepa SKOJOTUIECKUX TTPOOIIeM, BIUSHUS
DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLUAIIBHOMN CPELbI;
OCO3HAHMS HEOOXOJIMMOCTH UCIOJIb30BAHUS JTOCTUKEHUN XUMUH JIJIsI PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO MPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JECUCTBUN, IPUHOCALLUX BPEJ OKPYKAIOIIEH TPUPOJHON
cpene, yMEHHS TPOTHO3UPOBATH HEOIATOMPUSATHBIC SKOJIOTHUECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYJIBTYPBHI,
OIIBITA AEATEIBLHOCTU SKOJIOTHUECKOW HAIPABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMM B IMO3HABATEIILHOM, KOMMYHUKATUBHON U COLMATIbHOU
MPaKTUKE, CIIOCOOHOCTU M YMEHHMSI aKTUBHO TIPOTUBOCTOSITH UI€OJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CIIEUU(PUKN XUMUU KaK HayKH, OCO3HaHUA €€ posik B (GOPMUPOBAHUU
PaIMOHAIBHOTO HAYYHOT'O MBITIUICHHUSI, CO3/ITAHUU 1[€JIOCTHOTO MPEICTABICHUS 00
OKPYKaKLIEM MUPE KAK O €ANHCTBE MPUPOJIBI U YEIIOBEKA, B IO3ZHAHUHU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPaHEHUS MPUPOTHOTO
paBHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAYUMOCTH XUMHUH JIJI COBPEMEHHOM IIUBUIIM3AIUU: B
e€ TYMaHUCTUYECKOW HAMPaBJICHHOCTH U BaKHOU POJIM B CO3JJaHUU HOBOW 0a3bl
MaTepUaIbHON KYJIBTYPBhI, peIIEHUN TI100aIbHBIX TPOOJIEM YCTONYUBOTO
Pa3BUTHS YEIIOBEUYECTBA — CHIPbEBOM, SJHEPTETUUECKON, MUIIEBOU U
HKOJIOTHYECKOM 0€30MacHOCTH, B PA3BUTUH MEIUIIUHBI, 00ECTICYCHIH YCITOBUH
YCHENIHOTO TPY/Ia U SKOJOTHYECKHA KOM(POPTHOM KU3HU KAXKIOTO YjIeHa
00IIIeCTBA;



€CTECTBEHHO-HAYYHOU IPaMOTHOCTHU: IOHUMAHUs CyIIIHOCTU METOJIOB ITO3HAHMSI,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCIIOIb30BaTh
NOJIy4aeMble 3HAHUS U1 aHaJIu3a U OOBSICHEHHMS SIBJICHUI OKPYXKaIOIEro MUpa u
MPOUCXOMSIINX B HEM U3MEHEHH, yMEHUS Je1aTh 000OCHOBAHHBIE 3AKITIOYEHUS
Ha OCHOBE HAYYHBIX (DAKTOB U UMEIOUINXCS JAHHBIX C LEJIBIO TOITYYECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSATEIbHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JIJISl pELICHUS
po0JieM B PEATIbHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTHU M CLIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BAHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAHHI 110 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTIMU;

MHTEepeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax npoPpeccCuoHaNbHON
NEATEIBbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS YYEOHOTO MpeameTa « XUMUsD Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBbIE I (POPMUPOBAHMS MUPOBO33PEHUS O0yUAIOIINXCS
MEXIMCUUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLIEHAYYHbIE TIOHATHUS, OTPaKaoIne
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELU(PHUKY METOI0B IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, BJICHHE,
IPOLIECC, CUCTEMA, HAYUHbIN (paKT, MPUHIUI, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);
yHUBEpCalbHbIe yUeOHbIE 1eUCTBUS (MI03HABATENbHbIC, KOMMYHUKATUBHBIE,
pEryJisTUBHBIE), oOecnieunBarouue (opMUpOBaHUE (PYHKIIMOHATILHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;

CHOCOOHOCTh 00YYarOIIMXCS UCTI0Ib30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE IEUCTBUS B
MO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIE PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMHU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU
JNEUCTBUSIMH.

Ilo3HaBare/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jornyeckue aeficTBus:

CaMOCTOSITENILHO (POPMYITMPOBAThH U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpUBAaTh;

ONpPENENATh 1eNU AeATEIbHOCTH, 3a/1aBasi HapaMeTPhbl U KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;



MCIIOJIB30BATh IIPY OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBILLICHUS —
BBIJICIIATH XapaKTEPHbIE ITPU3HAKY MOHIATUN U yCTaHABIIMBATh UX B3AUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHUS AJI1 O0BSCHEHUS OTACNIbHBIX ()aKTOB U
SIBIICHUI;

BbIOMpATh OCHOBAHMSI U KPUTEPUH I KJIACCU(UKALIMN BELIECTB U XUMHUECKUX
peakuuii;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXIY U3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, JEAYKTUBHBIE, [10 AHAIIOTHH),
BBISBJISITE 3AKOHOMEPHOCTH ¥ IPOTUBOPEUHSI B PACCMATPUBAEMBIX SBJICHUSX,
(GbopMyIIMpOBaTh BHIBOJIBI M 3aKTIOUCHUS;

IIPUMEHSTH B IIPOLIECCE ITO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIEIIBbHBIE MPEACTABICHUS —
XMMHYECKUHN 3HaK (CUMBOII) 3JIEMEHTa, XUMHUYecKas (popmyia, ypaBHEHHE
XUMHUYECKOHN peakliiy — MPHU pPEelIeHUH yYeOHBIX O3HABATEIbHBIX U
MIPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHBIE MOJEIIbHBIE IPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB N3YYa€MbIX BEIIECTB U XUMUYECKUX
peaKunil.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

BJIaJICTh OCHOBAMH METOJ0B HAy4YHOI'O IIO3HAHUS BEIECTB U XUMUYECKUX
peakuuii;

(dbopMyJIMpOBaTh LEIH U 33JJa4l UCCIIEI0OBaHU, UCIIOJIb30BATh [TOCTABJICHHBIE U
CaMOCTOATENBbHO C(POPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE UHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI 10 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U TIPOBEACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HA0JII01aTh 33 XOJ0M
npolecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €r0 Pe3yJbTaT, (PopMyIHMpoBaTh
000OLIEHNS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB
UCCJIEI0BAHHUS, COCTABJISATH 0OOCHOBAHHBIN OTUYET O MPOJEIaHHON padboTe;
NpPUOOPETATh OIBIT YYEHUYECKON UCCIIEeI0BATEIbCKON U TPOESKTHOU
NEeSATEIbHOCTH, MIPOSIBISITH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY
MTOMCKY METOJIOB PEUIEHNUS PAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX
METOJOB ITO3HAHUS.

Pa6ora c nundopmanueii:

OPUEHTHPOBATHCS B PA3IUMUYHBIX HCTOUYHUKAX HH(POPMALUH (HAyUYHO-TIOMYJIsIpHAast
JUTEpATypa XUMUYECKOTO COICPIKAHUs, CITPAaBOYHbIE TTOCOOUS, peCypChl
WNuTtepHeTa), aHanu3upoBaTh HHGOPMALIUIO PA3IMYHBIX BUAOB U (hopm



MPEACTABIICHUS, KpUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTD U
HEIIPOTUBOPEYHBOCTb;

(dbopMyIIMpOBaTh 3aMPOCH! 1 IPUMEHITH PA3TUUYHBIE METOABI IPU MTOUCKE U
ot6ope uHPpOopMaIK, HEOOXOTUMOMN IS BHITIOTHEHHS YIeOHBIX 3a1a4
ONPEIEIEHHOTO TUIIA;

pUOOPETATh OMBIT UCTIOJIb30BaHUS HHHOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BRIOUPATh ONTUMANIbHYIO (POpMY MpecTaBiIeHUsI HHOpMAITUU
(cxeMbl, TpaduKH, AUarpamMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEACTBA MPHU padOTE C XUMUYECKOU
uHbOpMaIueit: IPUMEHATh MEXIpeAMETHbIE (PU3NUEeCcKre U MaTEMaTHUECKHE)
3HAaKU U CUMBOJIBI, pOpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA
HaIJISTHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

3a/1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1a€MOU TEMBI B X0/ UaIora U/ Win
JMCKYCCHUH, BBICKa3bIBaTh UI€U, (DOPMYJIMPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEI0KEHHOM 3a]a4H;

BBICTYIIATh C IIPE3EHTALMEN PE3yIbTaTOB [I03HABATEIbHOM IEATEIbHOCTH,
IOJIyYEHHBIX CAMOCTOSATEIBHO WA COBMECTHO CO CBEPCTHUKAMM MPH
BBINIOJTHEHUH XMMHUECKOT0 AKCIIEPUMEHTA, IPAKTUUECKOI pabOTHI 110
UCCJIEJOBAaHUIO CBOWMCTB M3YYa€MbIX BEILECTB, pealn3ali yueOHOro MpoeKTa u
(bopMyIUpPOBaTh BBIBOJIBI 110 PE3YJIHTATAM MPOBEAEHHBIX UCCIIEIOBAHUN Ty TEM
COTJIaCOBaHMs MO3UIUHI B X0J1€ 00CYKIEHUSI 1 0OMEHA MHEHUSIMU.
PeryasitTuBHbIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUS

CaMOCTOATENBHO MIAHUPOBATh U OCYUIECTBIISITH CBOO NTO3HABATEIBHYIO
NEATEIbHOCTD, ONIPenesss €€ LeIu U 3aa41, KOHTPOJIUPOBATh U 110 MEpe
HE0OXOMMOCTH KOPPEKTUPOBATH MpE/IaraeMblil alrOPUTM JICHCTBUIA MTPU
BBITIOJIHEHUU YY€OHBIX U UCCIEA0BATENbCKUX 3a/1a4, BEIOUpaTh Hauboiee

3¢ (eKTUBHBIN CIOCOO MX PELICHUS C YUETOM MMOTYUYEHHUS! HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITH CAMOKOHTPOJIb CBOEH JIEATETbHOCTH Ha OCHOBE CaMOaHalIn3a 1
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHBbIE PE3YNBTATHI OCBOCHMSI Kypca «OpraHndyeckast XUMHUsD> OTPaKaroT:
c(OpPMHUPOBAHHOCTH MPEICTABICHUN O XUMUYECKON COCTABJISAIOLIEN €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA, POJIU XUMHUH B MO3HAHUU SIBJICHUH NPUPOJIbI, B



(OpMUPOBAHNYN MBILUIEHUS U KyJIbTYpPbI JINYHOCTH, €€ (PyHKIIMOHAIBHOM
TPAMOTHOCTH, HEOOXOUMOM JIs1 PEIICHHS IPAKTUYECKUX 3a7a4 U SKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIQJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPAasi BKJIIOYAET:
OCHOBOIIOJIAraoIHUe MOHATUS (XUMUYECKHUM 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aTomMa, MOJIEKYJIa, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEBHOCTD,
XMUMHUECKasl CBA3b, CTPYKTYpHast popmyna (pa3BEpHyTasi U COKpal€HHast), MOJIb,
MOJIIpHasi Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, (yHKIIMOHAIbHAs
rpyIa, pajuKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUN P, TOMOJIOTH,
YTJIEBOJOPO/IbI, KUCIOPOA U a30TCOAEPKALIUE COCIMHEHNSI, MOHOMED, MTOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHNS); TEOPUU U 3aKOHBI
(Teopus cTpoeHus: oprannyeckux emects A.M. byTiepoBa, 3ak0H coXpaHEHHUsI
MAacchl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUMN S3bIK XUMUH;
MHUPOBO33PEHUYECKNE 3HAHMS, JIEXKAIIUE B OCHOBE IOHUMAaHUS IPUYMHHOCTH U
CUCTEMHOCTH XUMUYECKHUX SIBJICHUH, (PAKTOIOTHUECKHE CBEIEHUS O CBOMCTBAX,
COCTaBE, MOJYYEHUHU U O€30MaCHOM HCIIOIb30BAHNN BAKHEUIIUX OPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEIIOBEKA;

c(OpMHPOBAHHOCTh YMEHHI BBISIBISITh XapaKT€PHbIEC PU3HAKU TTOHITHH,
yCTaHaBJIMBATh UX B3aHUMOCBSI3b, UCIIOJI30BaTh COOTBETCTBYIOIINE MTOHATHUS IIPU
ONMCAHUM COCTaBAa, CTPOCHHUS U MIPEBPALICHUIN OPTaHUYECKUX COECIMHECHMI;
c(OpMUPOBAHHOCTh YMEHUI HCIIOJIB30BATh XUMUUECKYIO CUMBOJIMKY JUIS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPALLIEHHOMN)
(bopMyJ OpraHMYECKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIHiA,
U3rOTaBIMBATH MOJIEIM MOJIEKYJI OPTaHUYECKUX BEUIECTB JJI WIUTFOCTPALIMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh U3YUEHHBIX
OpPraHUYECKUX BEIIECTB [0 UX COCTABY M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme COeqUHEHU (YTIeBOJOPO/Ibl, KUCIOPOI U a30TCOoAEpKAILNe
COEJIMHEHHS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS ), 1aBATh UM HAa3BaHUS 110
cucremarndeckoit HomeHknarype (IUPAC), a Takyke NpuBOAUTH TPUBHAIIBHEIC
Ha3BaHUs OTEIbHBIX OPraHUYECKUX BEUIECTB (3TUIICH, TPOIMUIIEH, alleTHIIEH,
ATUJICHIJIMKOJIb, MIHUIEPUH, (eHO, popManbaeru, alleTalbIerua, MypaBbuHAs
KHCJIOTa, YKCYCHas KMCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA,
TJII0K03a, (PpyKTO3a, Kpaxmall, [eJIIH0I03a, TIUIIH);

c(OPMUPOBAHHOCTH YMEHUS OMPENEIATh BUIbI XUMUYECKON CBSA3H B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIC);



c(hOpPMHUPOBAHHOCTh YMEHUS PUMEHSTh MOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux Beuiects A.M. ByTiepoBa st 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHUE, GUZUUECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPE/ICTABUTENICH Pa3IMUYHbBIX KIaCCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, ITUJICH, IPOIUJICH, alleTHIIeH, OyTaIueH-
1,3, meTrniOyTanuen-1,3, 6€H3011, METaHO, TAHOJI, THUJICHIJIMKOJIb, TIUIIEPUH,
deHnoun, aneraabaeru, MypaBbHHAas U YKCYCHas KMCJIOTHI, IIII0K03a, KpaxMma,
LEJUII0JI03a, AMUHOYKCYCHAs! KUCIIOTA), WUTFOCTPUPOBATh TEHETHUECKYIO CBA3b
MEK]ly HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJOPOJIHOTO
ChIpbs (He(Th, TPUPOHBIN Ta3, yTojb), CIIOCOOBI UX MEePepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIUMUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEUIECTBA WM MPOAYKTa
pEaKLMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 HCXOJHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHH BJIaJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOaX
HAay4YHOT'O MTO3HAHUS, UCIIOIb3YEMbBIX B XUMHUH MPU U3YUYECHUH BEUIECTB U
XUMHUYECKUX SIBJICHUM (HaOII0/IeHuE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE), UCTIOIH30BaTh CHCTEMHbIE XUMHUECKUE 3HAHUS TSl IPUHATUS
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIIHUSIX, CBSI3aHHBIX C BEIIECTBAMM U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOJIIOAATH MPaBUIa MOJIH30BAHUS XUMUYECKOU
MOCYI0M U TA0OpaTOPHBIM 000PYAOBaHUEM, a TAK)Ke MpaBuiIa 0OpalleHus C
BEII[ECTBAMH B COOTBETCTBUU C MHCTPYKITUSMU IO BHITIOTHEHUIO TAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH MIAHUPOBATH U BHITIOIHATH XUMUYECKUN
AKCTIIEPUMEHT (IIpEBpaleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBaAHUH,
MOJIyYeHHUE 3TUIICHA U U3YUYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMU
OpraHUYeCKUX BEIIECTB, ICHaTypalus OCJIKOB IIPU HArpPEBaHUU, IIBETHBIC
peakiuu 0EJIKOB) B COOTBETCTBUU C MPABUJIAMU TEXHUKUA O€30MaCHOCTH MpU
oOpaIleHuu ¢ BeIeCcTBaMH 1 JIabOpaTOpHBIM 000PYI0BAHUEM, TTPEICTABIISTH
pE3yNbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B (hOpME 3aMUCH YPABHEHHIM
COOTBETCTBYIOIIUX PEAKIUN U (HOPMYTUPOBATH BHIBOJBI HA OCHOBE ITHX
pe3yIbTaTOB;



c(hOpMHPOBAHHOCTh YMEHHUM KPUTHUECKH aHATU3UPOBATh XUMUYECKYIO
uHGOpPMaIINIO, TOTYyYaEeMYIO0 U3 Pa3HbIX HCTOUYHUKOB (CpEACTBA MaCCOBOM
uHdopmaruu, aTEpHET U ApyTHX);

c(hOpMHPOBAHHOCTh YMEHHH COOIIOAATh IPABUIa SKOJIOTUUECKH
1eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM ESITEIILHOCTH B LESIX
COXpaHEHUS CBOETO 3/I0POBbsI 1 OKPY>KAIOIIeH MPUPOIHOM Cpelibl, 0CO3HABATh
OIACHOCTb BO3JICUCTBUSI HA KUBbIE OPraHU3MBbI ONPEICIEHHBIX OPraHUYECKUX
BEIECTB, TOHUMas cMbici nokaszatesns [1JIK, moscHsaTh Ha nmpuMepax crocoObl
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS UX BPEAHOTO BO3ACHCTBHUS HA OPTaHU3M
YeJI0BEeKa;

JUTs1 O0YYarOIIMXCs ¢ OTPAaHUYCHHBIMHA BO3MOKHOCTSIMU 3/I0POBBSI: YMCHHE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMHUYECKUX SIBJICHUM;

JUTSI CJICTIBIX U CTTA0O0BUAAIIUX OOYYAIOIINXCS: YMEHUE UCTIOIB30BATh PEIbeHO
TOYEUHYI0 cucTeMy o0o3HaueHu JI. bpaiins g 3anucu xumuueckux Gpopmyi.
11 KJIACC

[IpeameTHBIC PE3yIBTaThl OCBOCHHSI Kypca «O01Iast 1 HeOpraHu4IeCcKast XUMHUSDH)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh MIPEICTABIICHUN: O XMMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTHUHBI MUPA, POJIA XMMUU B TTO3HAHUU SIBIICHUN
IPUPOBI, B HGOPMUPOBAHUH MBIIIUICHUS U KYJIbTYpPbI JUYHOCTH, €€
GyHKIIMOHATIBLHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHUS PAKTUIECKUX
3a/1a4 ¥ 3KOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO U
MIPUPOJHOM CPENIE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHHUM, KOTOPasi BKIFOUALT:
OCHOBOIIOJIAraoNIUe MOHATHS (XUMUYECKHH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM,
BaJICHTHOCTb, SJIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas CBA3b
(koBaJIeHTHas!, HOHHAs, METaJUTMUECKasi, BOJIOPOIHAS ), KPUCTAILITHYECKAs
peméTKa, THIBI XUMUYIECKUX PEaKITHil, paCTBOP, dJICKTPOJIUTHI, HEIJIECKTPOJIUTHI,
AIEKTPOTUTHICCKAS JUCCOIMAIIHS, OKHUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKOHN peaKIuu, XUMHUECKOE PAaBHOBECHE); TCOPUHU U 3aKOHBI (TCOpHs
AJIEKTPOJIUTHYECKOU TUCCOLMALINY, Tiepuoanueckui 3akoH .M. Menneneesa,
3aKOH COXPAHEHHsS MAcChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBPAIICHUS] YHEPTUN
IPU XUMUYECKHUX PEAKIIUAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHUH,
MHUPOBO33PEHUYECKUEC 3HAHMS, JICKAIINE B OCHOBE MOHUMAHUS IPUYMHHOCTH U
CUCTEMHOCTH XHUMHWYECKHX SBJICHUH, (DaKTOJIOTHUECKHE CBEJICHHS O CBOMCTBAX,



COCTaBe, MOJYYEHUHU U O€30MaCHOM HCIIOIb30BAHUN BAKHEUIITUX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;
c(hOpMHPOBAHHOCTh YMEHHH BBISIBIISITH XapaKTEPHBIC MPU3HAKY TTOHATHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIIME MOHATHS TIPU
ONMCAaHUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI UCHOIB30BATh XUMUUECKYIO0 CUMBOJIUKY JIJIS
COCTaBJICHHSI (POPMYJT BEILIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIHA,
cucremarndeckyro HomeHkinatypy (IUPAC) u TpuBuanbsHbIe Ha3BaHUS
OT/ICJIbHBIX HEOPTaHUUECKUX BEIECTB (YrapHbIil ra3, yriaeKUCbli ra3, aMMHUak,
raméHas U3BeCTh, HeTram€Hasi U3BECTh, MUThEBAsI COJIA, MUPUT U APYTHUE);
c(hOpMHPOBAHHOCTh YMEHHH OINPEACIATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKHUX 3JIEMEHTOB B COEUHEHUSIX PA3JIMYHOIO COCTABA, BUJ XUMUYECKOM
CBsI3M (KOBaJICHTHAsI, MOHHAS, METAJUIMUECKasi, BOJIOPOIHAS) B COCTMHEHUSIX, TUTI
KPUCTALUTNYECKOMN PEIIETKM KOHKPETHOTO BEILIECTBA (aATOMHAs, MOJEKYJISIpHAs,
MOHHAs!, METAJUTMYECKas ), XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOPTAHHMUECKUX
COCIMHCHMI;

c(hOpMUPOBAHHOCTh YMEHUI YCTAaHABIMBATh MPUHAJIC)KHOCTH HEOPTAHUUECKUX
BEILIECTB IO UX COCTaBY K OMPEICIIEHHOMY KJIACCY/TPYIINE COSTUHEHU (MPOCThIE
BEI[ECTBA — METAJTBI U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHbIE
TUAPOKCHU/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICI Mepuoandeckoro 3akona J[. 1.
MeHneneeBa u IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BATh DJIEKTPOHHOE CTPOSHUE aTOMOB
XAMHUYECKUX 3J1EMEHTOB 1—4 nepuoaos [leproanueckoil CUCTEMbl XUMUYECKUX
anemeHToB JI.1. MeHnnesneeBa, UCTIONIB3Ys TIOHATHS «S-, P-, d-2JIEKTpOHHBIC
opOUuTANNY, «IHEPTETUUECKUE YPOBHNY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX AJIEMEHTOB U UX COEAUHEHUN 110 MepruogaM 1 rpyInnam
[Tepuoanueckoi cucTeMbl XUMHUYECKUX diieMeHTOB [[.1. Menneneena;
c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMUCHIBATh) OOIINE XUMUUECKUE
CBOMCTBA HEOPTaHUYECKUX BEILIECTB PA3IUYHBIX KJIACCOB, MOJITBEPKIATh
CYIIECTBOBAHHME T€HETUYECKON CBSI3U MEXITY HEOPTaHMYECKUMU BEIIECTBAMU C
MTOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;
c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUECKUE PEAKITUH TI0
Pa3JIMYHBIM MPU3HAKAM (YHUCIIy U COCTABY PEArHPYIOIINX BEMIECTB, TEIJIOBOMY
b dexTy peakimu, U3MEHEHUIO CTETICHEH OKUCIIEHUS DIIEMEHTOB, 00paTUMOCTH
peaKIlMK, YIaCTHIO KaTaau3aTropa);



c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISATh YPaBHEHUS PEAKIIUN PA3IUUHbBIX TUIIOB,
MIOJIHBIE Y COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOTO 0OMEHA, YUUThIBAs
YCJIOBHSI, IPY KOTOPBIX 3TU PEAKLIMU UAYT IO KOHIIA;

c(OpMUPOBAHHOCTH YMEHHUM MPOBOJUTH PEAKLIUH, MOATBEPKAAIOIINE
KaueCTBEHHBIN COCTAB Pa3IMYHbIX HEOPTaHUYECKHUX BEUIECTB, PACIIO3HABATh
OTIBITHBIM IMMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUYECKHUX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH paCKpbIBATh CYIIHOCTb OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUI MTOCPEICTBOM COCTABJICHHSI JIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHHUHN 0OBIACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakuuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMELIECHUS XUMUYECKOTO
PaBHOBECHSI B 3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (nmpuHuun Jle [larense);
c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKUE TPOIIECCHI, JIeXKaIle
B OCHOBE IPOMBIIIJIEHHOTO TIOJy4YEHHsI CEPHOM KHUCIOTHI, aMMHUAKa, a TAKKE
c(OpMHPOBAHHOCTh NPEICTABICHNN 00 OOIINX HAYYHBIX PUHIMUIIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIUYUCIEHUS C UCIIOJIb30BAHUEM
MOHSITHS «MaccoBast J0JIsl BEILIECTBA B pacTBOPE», 00BEMHBIX OTHOILIEHUH T'a30B
IPU XMMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B 110 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WM 00BEMY OJHOIO U3 YUAaCTBYIOIINX B PEAKIIUU
BELIECTB, TEIUIOBOTO 3P peKTa peakiMi Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUI COOJIIOAATh MTpaBUiia MOJIb30BaHUS XUMUUECKOMN
MOCY/I0M U JTA0OpaTOPHBIM 000PYAOBaHUEM, a TAK)Ke MpaBuiia 0OpalleHus C
BEILECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMU MO BBIMOIHEHUIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH MIAHUPOBATH U BHITIOIHATH XUMUYECKUN
HKCIIEPUMEHT (pa3io’KeHHE NePOKCUIa BOJOPOia B IPUCYTCTBUH KaTalu3aTopa,
OTpPEJETIEHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIIBHOTO
WHIUKATOPA, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOUN peaKIvH,
peakIy HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKIIUU Ha CyJb(aT-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aa4 110
temam «Metamib» U «Hemeranibsy) B COOTBETCTBUU C TPaBUIIAMU TEXHUKHU
0e30macHOCTH MPU OOPAIICHUH C BEIIECTBAMH U JTJAOOPATOPHBIM 000pYI0BaHUEM,
IPEJICTaBIATh PE3yJIbTaThl XUMUUECKOT0 SKCIIEPUMEHTA B (hopme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUN U (OPMYITUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATTM3UPOBATH XUMUYECKYIO
uHGOpPMaIINIO, TOTYyYaEeMYIO0 U3 Pa3HbIX HCTOUYHUKOB (CpEACTBA MaCCOBOM
KOMMYHHUKAIH, UHTEpHET U ApYyTUX);

c(OpMUPOBAHHOCTH YMEHHUH COOJI0IaTh MPaBUiIa 3KOJOTHIECKH
11eJ1eco00pa3HOro MOBECHHS B OBITY U TPYJOBOH JIEATEIHHOCTH B LIETISAX
COXpaHEHHUs CBOETO 3/I0POBbsI U OKPY>KAIOIIEeH MPUPOIHOM Cpeibl, 0CO3HABATh
OIAaCHOCTh BO3/ICHCTBUSA Ha KUBBIE OPTaHU3MBI ONPEIETIEHHBIX BEIIECTB,
nonumas cMbicn nokaszarens [11K, mosicHaTh Ha npuMepax crocoObl
YMEHBIIICHHUS U TPEAOTBPAIICHUS UX BPEIHOTO BO3CHCTBUS HA OpraHU3M
YeJI0BeKa;

JUTSE OOYYAIOIIUXCS C OTPAHUYCHHBIMHU BO3MOYKHOCTSAMU 3/I0POBBS: YMEHHE
IPUMEHATH 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHMSI BEILIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CIIETBIX U Ca00BUASIINX O0YYAIOUINXCS: YMEHHE UCII0JIb30BaTh Pebe(HO
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyoi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  HaummeHoBaHMe pa3/iejioB M TeM NPOTrPAMMBbI Kontpoabsnbie IIpakTuueckue (unpostre)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
P 1I.T
1 aznen e(ipemqecme OCHOBBI 3 0 0
OpraHUYECKON XUMHUHI
2 Paznen 2. YraeBonopo bl 13 1 1
3 Paznen 3. Kucnopoacoaepsxaiue 13 1 1
OpraHUYECKUE BEIECTBA
4 Paznen 4. AzoTconep:xaiiyue opraHuyecKue 3 0 0
COEJIMHEHMS
5 Pazgen 5. BeicokomonekysipHbIe COeAMHEHUS 2 0 0
OBILIEE KOJINYECTBO YACOB 110 34 5 9

INPOI'PAMME




11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne i/mn P Konrpoabubie IIpakTuueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernyeckue OCHOBBI XUMHUH 13
Pazgen 2. Heopranudeckast Xumust 17
Pazzen 3. Xumusa u )XxU3Hb 4
OBLIEE KOJINYECTBO YACOB 110 34 5 3

ITPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
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