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PABOYASI IPOTPAMMA
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yueOHoro npeamera «Xumusi. bazoBbliil ypoBeHb)»

s ooyuarormumxest 10 — 11 kimaccos

MMOSICHUTEJBHASA 3AIINCKA

[Iporpamma mo XUMHHM Ha YPOBHE CPEIHEr0 oOIIero odopasoBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoi
denepanun», TpeOOBaHUW K pe3ysbTaTaM OCBOCHUSA QeaepanbHoil 00pa3oBaTeNbHON
nporpaMmbl  cpeaHero obmiero  oopazoBanus  (DPOII COO), mnpencraBiICHHBIX B
denepaibHOM TocyaapcTBEHHOM oOpazoBarenbHoM cTangapTe COO, ¢ yuérom Konnenuun
npenojaBaHus ydyeOHOro nmnpenMmera «XuUMHsS» B 00pa3oBaTeIbHBIX OpraHU3AIUSIX
Poccuiickoii ®enepanuu, pealn3yrOMMX OCHOBHBbIE O0Opa30BaTelIbHbIE NPOrPAMMBI, U
OCHOBHBIX MOJOXeHUN «CTpaTeruu pa3BuTusi Bocriutanusi B Poccuiickoit denepannu Ha
nepuon 110 2025 roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TMOIXOJI0OB K pa3pabOTKe MPOTpaMMbl MO XHWMHH, K OMPEACICHUIO OO0IIeH
cTpaTeruu OOyYeHUs, BOCIUTAHUS M Pa3BUTHUS OOYUYAIONIUXCS CPEACTBAMH Y4EeOHOTO
npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIENTYaJbHbIE
nosioxkeHust GI'OC COO o B3anMOOOYCTOBICHHOCTH IIEJICH, COACpKaHUs, Pe3yJbTaTOB
0o0y4eHHs U TpeOOBAaHUH K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, TOJy4YaeMOe BBIMYCKHUKaMHU 0011e00pa3oBaTebHON
OpraHu3alliM, SIBJISIETCS HEOThEMJIEMOM 4YacThl0o HX 00pa3oBaHHOCTU. OHO CIYXKUT
3aBEpUIAIONIMM STalOM pealu3alii Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE
KITIOYEBBIX IEHHOCTEH, MPUCYIIMX IIEIOCTHON CHUCTEME XMMHUYECKOro 0Opa3oBaHus. DTU
[EHHOCTH KacaloTCs TMO3HaHUSl 3aKOHOB MPUPOJbI, (HOPMUPOBAHHMS MHUPOBO33PEHUS U
oO011el KyJIbTyphl YEJIOBEKA, a TAKKE IKOJOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U MPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOmuUXCs Ha



YpOBHE CpeaHEero oO0Iiero o0pa3oBaHUsl CpPEACTBAMU Y4YEOHOro mpeaMera «XHUMUs»,
COJIEpKAHUE U TOCTPOEHUE KOTOPOTO OMPEIETEHbl B MPOrpaMME MO XUMHUHU C YYETOM
crenuUK HayKu XUMHH, €€ 3HAUYCHUS B MO3HAHUM NPUPOJBI U B MAaT€PUATBHOU >KU3HU
oOmiecTBa, a Takke C Y4Y&TOM OOIMMX IelNe M MPUHIUIOB, XapaKTEePU3YIOIIUX
COBPEMEHHOE COCTOSIHHME€ CHCTEMbI cpefHero obmiero obpasoBanus B Poccuiickoit
Oenepanun.

XHUMHSI KaK DJJIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK HIpaeT ocoOylo poib B
COBPEMEHHOM LMBWIM3AIMU, B CO3/IaHUM HOBOM 0a3bl MaTepHallbHOM KyJnbTypbl. OHa
BHOCHUT CBOW BKJIaJ B (DOpMHUPOBAHHUE PAIMOHAILHOTO HAYYHOTO MBILIUICHUS, B CO3JaHUE
LEJI0CTHOTO MPEJACTABIEHUS 00 OKPYKAIOIIEM MHUPE KaK O €MHCTBE MPUPOJbI U YEIOBEKA,
KoTopoe (opMupyercs B XMMHUHM Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOIO COCTaBa
OKpPY’KaloIlIero MUpPa, OCO3HAHUS B3aUMOCBSI3H MEKy CTPOEHUEM BELIECTB, UX CBOWCTBAMU
Y BO3MOKHBIMH 00JIaCTSIMHU IIPUMEHEHHUSL.

TecHO B3aMMOJEHCTBYS C JPYIMMH €CTECTBEHHBIMM HAayKaMH, XUMHUSA CTaja
HEOTHhEMJIEMOM YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOAMUMBIM YCIOBUEM YCHEIIHOTO TpyAa U
KU3HM KaXJoro wieHa oOmiectBa. CoBpeMeHHas XMMHA KaK HayKa CO3UJaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTUI HampaBjeHa Ha pelieHHue TI00adbHbIX MPOOJIEM yCTONUNBOIO
pPa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JSHEPreTHUYECKOW, MHILNEBOM, 3KOJIOIMYECKOU
0€30I11aCHOCTH U OXPAHBI 370POBbSL.

B cootBeTcTBUM ¢ OOUIMMHU TEISIMU U MPUHIMIIAMU CPEIHETO OO0IIero oOpa3oBaHUs
conepxanue mnpeamera «Xumus» (10-11 kmaccwl, 0a30BbIi  ypOBEHb H3y4YEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJbTYpPHYI MOJATOTOBKY OOydYaromuxcs,
HEOOXOJUMYI0 UM Il BBIPAOOTKM MHMPOBO33PEHUECKHX OPHEHTHUPOB, YCIEUIHOTO
BKJIFOYEHUS] B >KM3Hb COLIMYMA, MPOJOJHKEHHS 0Opa30BaHUsl B PA3IMYHBIX OOJACTAX, HE
CBSA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEM.

CocraBnsomuMU TIpeAMeTa «XUMUsD» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumusi» U «OO0IIas U HeopraHuyeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp KaHUS
KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHHM 1O HEOPTaHWYECKOW XUMHUHU
(c BKJIIOYEHMEM 3HAHMA K3 OO0IIe XUMHUU) M OpraHudeckol xumuu. dopmupoBaHue
JAHHOM CcHUCTeMbl 3HAHUW TPU U3YYEHUH TMpeaMeTa o0ecneyruBaeT BO3MOXKHOCTD
paccMOTPEHUs. BCEr0 MHOTOOOpa3usi BELIECTB HAa OCHOBE OOIIMX MOHSTHUH, 3aKOHOB H
TEOPUN XUMUH.

CtpykTypa coaepkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HEOpraHuvecKkas XUMUs» cPOpMUpOBaHA B MPOrpamMMe MO XMMHUHU HA OCHOBE CHCTEMHOTIO
MOJIX0/1a K U3YUYEHHUIO Y4eOHOro Marepuana u oOycCJIOBJIEHA UCTOPUUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHMM Ha ONPENEIEHHBIX TEOPETHYECKUX YpoBHAX. Tak, B Kypce
OpraHUYeCKON XMMHHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOpUHU
CTPOCHHUSI OpPraHUYECKUX COCIWHEHHMI, a TaKKEe Ha YPOBHE CTEPEOXMMHMUYECKUX H
AIIEKTPOHHBIX TPEACTaBICHU O CTpoeHUu BemiecTB. CBeleHUs 00 M3ydaeMblX B Kypce
BEILECTBAX JAIOTCS B PA3BUTHHU — OT YIIEBOAOPOJIOB JIO CIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coequHeHU. B Kypce opraHnueckod XMMHH TOJy4YaloT pa3BUTHE CPOPMHUpPOBAHHBIC HA



YpOBHE OCHOBHOTO OOIIEr0 00pa30BaHus NEPBOHAYAIBHBIC MPEICTABICHHUS O XUMUYECKOU
CBSI3M, KJIACCU(UKAMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX
CTPOCHUS, O XUMHUYECKON PEAKIINH.

[Tox HOBBIM yTJIOM 3pEHHS B MpeAMETE « XUMHUsD 0a30BOT0 YPOBHS pacCMaTPUBACTCS
U3YUYCHHBI Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUsS TEOPETHUECKU MaTepuanl u
(akToNOTUYECKHE CBEACHUSA O BEIIECTBAX M XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O01asi 1 HeopraHudeckasi XuMus»» 0OyYaroIIMMCS MPEAOCTABISETCS BO3MOXKHOCTD
0CO3HaTh 3HAYEHUE MEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOI0JIOTHYECKUX
NO3ULMNA, TIy0Xe MOHATh HCTOPUYECKOE H3MEHEHHE (QYHKUIMUA 53TOro 3akoHa — OT
00o01aromIei 10 0ObACHAIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucreMa 3HaHUN O BaXKHEMIINX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX
U NPUMEHEHUH, a TAKKE O XMMHYECKUX PEAKIMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
npoTekaHus JonoiHsercs B Kypcax 10 m 11 kjmaccoB anemMeHTamMu conepKaHus,
UMEIOUIMMH KYJIbTYPOJIOTUUECKUN U MPHUKIAJHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT
NOHMMAHUIO B3aUMOCBSI3M XUMHUU C JPYTMMU HayKamH, pPacKpblBalOT €€ poJib B
MO3HABATEJIbHON M MPaKTUYECKOM NESITEIbHOCTH YE€JIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHIO
YBaXEHHUS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHHM
XMUMHHU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAUYUMBIX
npobiieMax, CBA3aHHBIX C XUMHEW, KpUTUUECKA OCMBICIUBATh MH()OPMALIUIO U IPUMEHSTH
e€ JJId TOINMOJHEHWS 3HAHWM, PEUICHUS HWHTEUIEKTYAJIbHbIX M 3KCHEPUMEHTAIbHBIX
UCCJIEeIOBATENbCKUX 3a/1au. B 1enom coxepxanue yueOHOTO mpeaMera « XUMHUsD JTaHHOTO
YPOBHSL ~ M3yuY€HUS  OpPUEHTHpPOBAaHO Ha  (GopMUpoBaHME Yy  OOydaroluXcs
MUPOBO33PEHUYECKOW OCHOBBI JJIi TOHUMaHUS (QUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHalIbHOE E€JUHCTBO HEOPraHUYECKOr0 M OPraHMYeCKOro MHpa, OOYCIOBIEHHOCTh
CBOMCTB BEILECTB UX COCTABOM U CTPOEHUEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHUH IMyTEM
AKCIEPUMEHTa M PELICHUS MPOTUBOPEUM MEXIYy HOBBIMU (DaKTaMU U TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHM B PELICHUH HKOJIOTMYECKUX MPOOJieM, a TaKkxKe
npobsieM cOepexeHHs] IHEPTEeTUUECKUX PECYpPCOB, ChIPhS, CO3AaHUS HOBBIX TEXHOJIOTHH U
MaTepHaoB.

B muiane peimeHus 3agady BOCHHUTAHMS, PA3BUTHUS M COLMAIM3ALUU OOYyYaIOLIUXCS
IPUHATHIE TPOrPAMMON MO XMUMHMH MOJAXOJBI K ONPEIEICHUIO COJIEPKAHUS U MOCTPOCHUS
npeaMeTa  MpeaycMaTpUBaOT (OPMHUPOBAHUE YHUBEPCAJIBHBIX YUYEOHBIX JCHCTBHIA,
UMeIoUMX 0a30Bo€ 3HAUYEHHUE Ui PA3IMYHBIX BHUJIOB ACSITENBHOCTU: PEIICHUs MpOoOieM,
MOMCKa, aHanu3a W o0paboTku HHGPOpPMAIUU, HEOOXOIUMBIX MJid MPUOOPETEHUS OMbITA
NPaKTUYECKOM W HCCIEAOBATENIbCKOM NIESITEIbHOCTH, 3aHMMAIOIIEl Ba)XXHOE MECTO B
NO3HAHUU XUMUHU.

B mpakTtuke npemnojgaBaHusi XMMHHM Kak Ha YPOBHE OCHOBHOTO 0011ero oOpa3zoBaHuUs,
TaKk MU Ha ypOBHE cpefHero oOiero oOpa3oBaHMs, MPU OMNPENEICHUU COJep KaTeIbHON
XapaKTEPUCTUKHU LIEJIEd U3y4YEeHUS MTPEAMETa HAMPABICHUEM MEPBOCTENEHHON 3HAYUMOCTH
TPaJAMIIMOHHO TpHU3HAETCA (opMUpOBaHHE OCHOB XHWMHUYECKOM HAyKd Kak o00Jsactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YEJIOBEKAa U KaK OJIHOIO W3



KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUCHHUS MTPeIMETa SIBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUS TJIABHBIMU LIEJISIMU U3YUSHUS TIpeAMeTa « XUMHUS Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABAsIOTCS:

e (opMupoBaHHE CHUCTEMBl XHMHUYECKHX 3HAHUW KaK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpPA, B OCHOBE KOTOPOM JIeKaT KIIOUYEBBIC
NMOHATHS, (yHIAMEHTAIbHBIC 3aKOHBI M TCOPHUU XHMHH, OCBOCHHE S3bIKa HAyKH,
YCBOCHUE U MOHUMAHUE CYIIHOCTU JOCTYIHBIX O0OOIIEHUH MHUPOBO33PEHUYECKOIO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U PA3BUTHE MPEACTABICHUIN O HAYUYHBIX METO/IaX MO3HAHUS BEILIECTB
U XAMHYECKHUX  pEaknuid, HEOOXOMMMBIX I  TPHOOPETCHHS  YMCHHU
OPHUEHTHUPOBATLCS B MHPE BEIIECTB M XUMHUYCCKUX SIBICHHH, UMCIOIMHUX MECTO B
IPUPOJIE, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHMA U CIIOCOOOB JCSATEIBHOCTU, CBS3aHHBIX C HAONIOJCHHEM H
OOBSICHEHHEM XHMHUYECKOTO JKCIEpHUMEHTa, COOIOJCHHEM MpaBMil OE30MacHOTO
oOpallieHusl C BEIIECTBAMU.

Hapsiny ¢ aTuMm, coiepxaTenbHas XapaKTepUCTUKa IeJIel U 3a/1a4 U3yUYeHus MpeaMeTa
B MpOrpaMMe IO XHUMHH YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMU
OPUOPUTETAMU B CHUCTEME CpeaHero ooimiero obpasoBaHus. CerogHs B MPENojaBaHUU
XUMHH B OOJNbIIEH cTermeHu OTHAETCA MPEANoYTeHUuEe TMPAKTUYECKON KOMIIOHEHTE
CoJlepKaHus oOyueHwus, OpPUEHTHUPOBAHHOU Ha MOAITOTOBKY BBITTYCKHUKA
o01eo0pa3oBaTeIbHOM ~ OpraHM3allid,  BIIAJICIONIETO HE  HA0OpOM  3HAaHMKM, a
(GyHKIIMOHATIBFHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMUA aKTUBHOTO TOJTYYEHUS
3HAaHWH W PUMEHEHHUS UX B PEATbHOMN KU3HU TSI PEIICHUS IPAKTHICCKUX 3a71a4.

B cBs3u Cc STUM mpu U3yYEeHUH TpeaMeTa «XUMUs») TOMHHHUPYIOIIEEe 3HaYCHHE
IpUOOPETAIOT TaKue MU U 33/1a49H, KakK:

amantamnus OOydYaromMXcsi K YCJIOBHSM JIUHAMUYHO Ppa3BUBAIOIIETOCS MU,
dbopMHpOBaHNE WHTEJUIEKTYyaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHHYECTBY, CAMOCTOSTCIPHOMY IPHUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHUEM;

dbopmupoBaHre y OOY4YarOMIMXCS KITIOYEBHIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITHH),
UMEIOINX YHUBEPCAIBHOE 3HAYCHHUE JJI PA3IMYHBIX BHUJIOB JIESITEIBLHOCTH: PEIICHUS
npo0iem, Morcka, aHanm3a u 00padoTKku MHpOpMaIK, HEOOXOUMBIX JIJIST TPUOOPETCHUS
OTIBITa JIEATETHHOCTH, KOTOPAs 3aHMMAaeT BaXHOE MECTO B MO3HAHWUU XHMMUH, a TAaKKe AJIs
OIICHKH C TIO3MIMHA DKOJIOTHUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U MPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, WHTEIUICKTyaIbHBIX W  TBOPYECKUX
CIOCOOHOCTEN 00yUaroImuXcsi: CIOCOOHOCTH CaMOCTOSTEILHO MPUOOpPETaTh HOBBIE 3HAHUS
0 XUMHUHU B COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSIMU, MCIIOJIb30BATh COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTMH Ui TIOMCKAa U aHain3a y4eOHOM W HAy4YHO-TIOMYJISIPHOM
nH(OPMAITUU XUMHYECKOTO COJIEPIKAHMS;



dbopMupoBaHHEe W pa3BUTHE Yy OOYYArOMIMXCS aCCOIMATUBHOTO M JIOTUYECKOTO
MBINIICHUS, HAONIOAATeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, TpHU IUIAHUPOBAHUU U TMPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE y oOydaronmxcst yOexJEHHOCTH B T'YMaHUCTHYECKOW HalpaBJICHHOCTH
XUMUH, €€ BaXXKHOH pPOJU B pEHICHUH TIIOOATBHBIX TIPOOJIEM  PAIMOHATHLHOTO
TIPUPOOIIOIH30BAHUS, TIOTIOJTHEHUS SHEPTETHUECCKUX PECYPCOB U COXPAHECHHS IPUPOTHOTO
paBHOBECHSI, OCO3HAHUSA HEOOXOAMMOCTH OEpEeKHOrO0 OTHOIICHUS K MPHUPOJEC U CBOEMY
3I0POBBIO, a TaKXe MPUOOPETEHUsI OIbITa HWCIOJIb30BAHUS TOJYYEHHBIX 3HAHUW s
MPUHATHUS TPAMOTHBIX PEIICHUA B CUTYaIUsAX, CBA3aHHBIX C XUMHUECCKIUMU SIBIICHUSMU.

B yueOHOM 1utane cpeaHero oOmiero oOpa3oBaHUs MpeAMET «XUMHUS» 0a30BOro
YPOBHSI BXOJUT B COCTaB MPEaMETHOM 001acTn « ECTeCTBeHHO-HAyYHBIE TIPEIMETHI.

OOmiee 4YKMCIIO YacoB, OTBEAEHHBIX JUIsI WM3Y4YEHUS XUMHH, Ha 0a30BOM YpOBHE
cpeaHero ooImero oopasoBanms, coctaBiasier 68 dacos: B 10 kmacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COIAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHMYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMer opraHuyeckol XWMHHM: €€ BO3HUKHOBEHHE, DPa3BUTUE M 3HAUEHUE B
MOJIyYEHUH HOBBIX BEIIECTB U MAaT€pUaIOB. Te€0opHsi CTPOCHUSI OPTaHUYECKUX COETUHEHUN A.
M. BytnepoBa, €€ ocHOoBHBIE MOJOKEHUSI. CTPYKTYpHBIE (POPMYJIBI OPTaHUUECKHUX BEIIECTB.
['omonorusi, uzomepusa. XUMUYECKasl CBS3b B OPraHUYECKUX COCIMHEHUSX — OJMHApPHBIE U
KpaTHBIE CBSI3H.

[IpeacraBnenne o kinaccudukanuum opraHudeckux BemiectB. Homenknarypa
OpTraHUYECKUX COCIMHEHUHN (CHUCTeMaThyecKas) WM TpPUBUAJbHBIC HA3BaHUSA BaKHEHIIUX
MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

DKCnepruMEHTAIbHBIE METO/Ibl U3YUYEHHS BEUIECTB U UX MPEBPALICHUIN: 03HAKOMIICHHUE C
oOpa3iiaMu OpraHMYeCKUX BEIIEeCTB U MaTepuajIaMu Ha X OCHOBE, MOJICTUPOBAHUE MOJIEKYT
OpraHUYEeCKUX BEIECTB, HAOIIOJIECHHE U ONHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB TIO
MPEBPAIICHUIO OpPraHUYECKUX BEIIECTB MpPU HArpeBaHUM (MUJIaBlieHHWE, OOYIJIMBAHUE H
ropeHue).

Yriesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUN psii. MeTaH U 3TaH — MpOoCTerlne
MPEACTABUTENN aJIKAaHOB: (U3MYECKHME M XMMHUYECKHME CBOMCTBA (peakiuu 3aMenieHus u
rOpEeHus1), HaXOXJACHHE B MPUPOJIC, TOJyUEHUE U PUMEHEHHUE.

AJNKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKHN psiA. OTWUIEH U NpPONUIeH —
MPOCTEUIINE TPEACTABUTENIM AKEHOB: (PU3MUYECKHE M XWMUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAIIOTEHUPOBAHMUS], THIPATALlUH, OKUCICHUS U TIOJIMMEPU3ALINH), ITOTyUYECHHE
Y IPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u meTunOytaauen-1,3: cTpoeHne, BAXKHEHIIINE XUMUUECKHE
cBOMCTBA (peakius noiuMmepusaiuu). [lonyueHne CHHTETHYECKOT0O KayuyKa U PE3HUHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psl. ALETUIEH —
NpOCTEHIINNA TNpPEACTaBUTENb AJKUHOB: COCTaB, CTpOEHHUE, (U3MUECKHEe M XHMHUYECKHE
CBOMCTBA (peaklMy THAPUPOBAHUS, TAJIOT€HUPOBAHUS, THIpaTal[ui, TOPEHUs), TOTyYEHUE U
MIPUMEHEHUE.

Apensl. benson: cocras, crpoenue, pusmueckre M XMMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUSI M1 HUTPOBAHMS), IMOJYyUYEHUE U NPUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Qu3zuueckue u xumuyecKue ceotUCmea (peaKyuu 2an02eHUpPOSanUs U HUMpOBAaHUs), NoLyyeHue
u npumernenue. TOKCUMYHOCTb apeHOB. ['eHeTMuecKass CBA3b MEXKAY YIVIEBOJOPOJAMM,
NPUHAJIEKAIMMU K Pa3JIMYHbIM KJIaCCaM.

[IpupoaHbIe HICTOYHUKHY YTIEBOAOPOAOB. [IpupoaHbIii ra3 u monyTHHIC He(DTIHBIC Ta3bI.
Hedte u e€ mnpoucxoxaenue. Crocodbl mnepepabOTKM HEPTH: MEPEeroHKa, KPEKUHT
(TepMuYeCKHi, KaTaauTUueckuit), mnupoius. I[IpoaykTtel mepepabOTKu HePpTH, UX



MPUMEHEHWE B TPOMBINIICHHOCTH W B ObITy. KameHHBI yroib ©W TPOAYKTHI €T0
nepepadoTKHU.

DKCIEpUMEHTAIbHBIE METOAbI U3YUYECHHS BEILIECTB U UX NMPEBPALICHUN: O3HAKOMIICHHE C
oOpa3naMud TJIacTMacc, KaydyykoB W pe3usbl, komiekuuu «Hedts» u  «Yromby,
MOJICIMPOBAHUE  MOJIEKYJ  YTJIEBOJAOPOJOB H  TallOT€HONPOU3BOAHBIX, MPOBEICHUE
IPAKTUYECKON pabOThl: MOTyUYEHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Boruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, o0bEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO U3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB MU MPOJYKTOB PEAKIIUN).

Kucsopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenbHble OHOATOMHBIE CHUPTHI. METaHOJI U ATAHOJ: CTpOeHue, (PU3NUYECKHEe U
XUMUYECKHE CBOMCTBA (pPeaKklMK C aKTUBHBIMU METAJIJIaMU, TaJI0T€HOBOIOPOIaMH, TOPEHHE),
IIpUMEHEHUE. BomopoaHbIE CBS3M MEXKIYy MOJIEKYJIaMH CHUPTOB. [lelicTBME MeETaHOJIa H
ATaHOJa HAa OPTraHWU3M YEJIOBEKA.

MHoroatoMHble CHUPTHI. DTUICHIVIMKOJIbL M TIHIEPUH: CTpOCHHUE, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA (B3aUMOJECMCTBHE CO IIEJOYHBIMU METaJIaMH, KadyeCTBEHHas
peakiusi Ha MHOTOaTOMHBIE CHUpPTHI). [lelicTBue Ha opraHu3M uenoBeka. lIpumeHenue
MJIMIEPUHA U STUJICHTJIUKOJIS.

®deHol: CcTpoeHHE MOJICKYNbl, (U3UYCCKHE W XMUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue dheHoma.

Anpnerunipl U kemowsi. DopManbIeTul, alueTalbACTUl; CTPOCHHE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (PEAKIIUM OKHUCJICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIINM),
MOJy4YEHNUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpelneNbHbIE KapOOHOBBIE KHCIOTH. MypaBbUHAasT W YKCyCHas
KHCIJIOTBI: CTpOCHHE, (PU3NYECKre U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 0OIIME IS Kiacca
KHUCJIOT, peakiusi drepudukanuu), nojiydeHue u npuMeHeHue. CreapruHoBasi U OJCHHOBAs
KUCJIOTBl KaK TPEJCTaBUTENIA BBICIIUX KapOOHOBBIX KHCJIOT. MbUla Kak COJU BBICHIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHE.

Crnosxnble 2(UpBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ HIposn3 CIIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxkupoB. bruosnornueckast poJib JKUpPOB.

YrneBoawl: coctaB, kiaccuukamus yrieBojgoB (MOHO-, JIW- W TOJHMCAXapUIbI).
['moko3a — mpocTelmii MOHOCaxapua: OCOOEHHOCTH CTPOEHUSI MOJEKYJbl, PU3NYECKUE U
XUMHMYECKHE CBOMCTBA (B3auMojiecTBrE ¢ TuaApokcuaoM meau(ll), okucienue aMMuadyHbIM
pactBopoM okcuma cepedpa(l), BoccTaHOBICHHME, OpPOXXKEHHE TJIIOKO3bI), HAXOKICHUEC B
pupojie, MpUMEeHeHue, Ouosiorudeckas pojb. @otocunTe3. OpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u memmono3a Kak mpupogHble moiuMepbl. CTpoeHHe Kpaxmala u
HeJUTI01036l. DU3NYECKUE U XMMHYECKHE CBOWCTBA Kpaxmana (THIPOJIU3, KaueCTBEHHAas
peaKIus ¢ UOJ0M).

DOKCnepUMEHTAIbHBIE METOJbI M3YYCHHS BEIIECTB M WX IMPEBPAIICHHIA: MPOBEICHUE,
HaOJI0/IeHNEe M OINMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYCCTBCHHBIC



peaKkuu OJIHOATOMHBIX COUPTOB (OKHCIIeHHE 3TaHoja okcuaoM meau(ll)), MHoroaToMHBIX
CIIUPTOB (B3auMoOjeHCTBHE riauliepuHa ¢ ruapokcuaoMm meau(ll)), anpaerunos (okucieHue
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) m rumpoxcumom menu(ll), B3ammopeiicTBHe
Kpaxmaja C HMOJO0M), NMPOBEACHUE MPAKTUYECKOH pabOThI: CBOICTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnrlie 3agaun.

Bbluucienuss mo ypaBHEHHMIO XMMHUYECKOW peakiuu (Macchl, 00ObEMa, KOJIUYEeCTBa
MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO W3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIINN).

A3oTconepiKale OpraHn4eckiue COeAMHEHNUS.

AMMHOKHCIIOTBI Kak aM@oTepHble oOpraHudeckue coeauHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpumMepe riuuuHa). buonormueckoe 3HaueHue
aMUHOKHCIOT. [lenTuast.

benku kak mpupoHBIE BEICOKOMOJIEKYIISIpHBIE coenuHeHus. [lepBuuHas, BTOpUUHAs U
TpeTUYHasi CTPyKTypa OenkoB. XMMHYECKHE CBOICTBA OENKOB: THMAPOJU3, JCHATypalus,
KaueCTBEHHbBIC PEaKIIUU Ha OCJIKH.

DKcrepuMEHTAIbHbIE METO/IbI U3yUEHUs BEIIECTB U UX MPEBPALCHUI: HAOIIOACHUE U
OMHCaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATypamus OCNKOB MpPW HAarpeBaHWHU, LIBETHHIC
peakiuu OeIKOB.

BbicokomosiekyIsipHBIE COeJUHEHUS

OCHOBHBIE MOHATHSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHUI: MOHOMED, MOIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3allUU, CPEIHss MOJIeKyisipHas Macca. OCHOBHEBIC
METOJIbI ~ CHHTE3a  BBICOKOMOJIEKYJSIPHBIX  COCAMHEHWH  —  TOJUMepu3anus U
MOJIMKOHICHCAIINS.

DKcrepuMeHTaIbHbIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBpAIllCHU: 03HAKOMIIEHHUE C
oOpasiiamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3amus MeXnpeaMETHBIX CBSI3€H MpU U3y4eHUU opraHnueckoi xumuu B 10 kimacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHM, Tak U
MOHSTUH, SBJSIONMIUXCS CUCTEMHBIMHU IS OTAEIBHBIX TMPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO1me ecTeCTBEHHO-HAYUYHBIC TOHSATHUS: sSBICHUE, HAYYHBIA (DaKT, TWIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCCH(HUKAIUSA, MEePUOJUIHOCTh, HAOIIOIEHHE, H3MEpEHHE,
HKCIIEPUMEHT, MOJICMPOBAHHE.

®duszuka: marepusi, SHEprusi, Macca, aToOM, B3JEKTPOH, MOJIEKyJa, JHEPreTUYECKUi
YpOBEHbB, BEIIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITNIMHBI
U €IMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, 6uocdepa, oOMeH BeliecTB B opraHuzme, (HOTOCUHTE3,
OMOJIOTHYECKH aKTUBHbIE BellecTBa (OENKU, YIIeBOb, )KUPBL, (HEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TTOPOJIBI, MTOJIE3HBIE HCKOTIAaEMbIe, TOTIIUBO, PECYPCHI.



TexHonorus: IMUOICBLIC TPOAYKTBI, OCHOBbLI PAIMOHAIBHOIO IIUTAHWUA, MOIOIIHC
cpeacTtBa, JICKAPCTBCHHBIC U KOCMCTHYCCKHC IIpCIapaTbl, MaTCpuralibl U3 UCKYCCTBCHHBIX H
CHHTCTHNYCCKHX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 3JeMeHT. AToM. Sapo aroma, W30TONBL. OJIEKTPOHHAs O000JOYKa.
DHepreTHYecKrue ypOBHH, TOIYPOBHU. ATOMHBIE OpOWTamM, S-, P-, O- dIeMeHTHI.
Oco0OeHHOCTH pachpeiesICHUs] AJIEKTPOHOB IO OpOUTAIsIM B aToMax 3JIEMEHTOB IMEPBBIX
YEeTBIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpALIHsi aTOMOB.

Ilepnognueckuit 3akoH U Ilepmoamyeckas cucrema XuMH4Yeckux sneMeHtoB /I, WM.
MenneneeBa. CBsI3b NMEPUOAUYECKOrO 3aKOHA M Ilepmoamdeckol CUCTEMBI XUMHUYECKHUX
anemeHToB /I. 1. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB XMMHMYECKHX SJIEMEHTOB W 00pa3yeMbIX HMH TPOCTHIX M CIOXHBIX
BEILIECTB IO TPyNIaM U NMepuoJaM. 3HAYEHUE NMEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKasi CBSI3b. BHbl XMMUYECKOW CBSI3U (KOBAJICHTHAs
HETOJISIpHAs M MOJIApHAs, MOHHAsA, MEeTaJUIMYecKas ). MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM
XUMHUYECKOW CBsi3M  (OOMEHHBIH W JIOHOPHO-AaKIENTOPHBIN). BomopomHas  CBs3b.
BaneHTHOCTB. DNeKTpoOoTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U @aHUOHBI.

BeniecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MTOCTOSTHCTBA COCTaBa
BENIECTBA. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBA BEUIECTB OT THIA
KPUCTAJUINYECKOMN PEIIETKU.

[TonsTie 0 mucnepcHeIX cucremax. VICTMHHBIE UM KOJUIOMIHBIE pacTBOpbl. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranmueckux coeauHeHud. HoMeHknarypa HeopraHMYecKux
BENIECTB. ' €HETHUYECKas! CBSI3b HEOPraHUYECKHUX BEIIECCTB, MPUHAIICKAIIUX K Pa3IMUYHBIM
KJIaccam.

Xumnueckas peaknus. Krnaccudukanus XUMHUYECKUX PEakiii B HEOPTAaHUUYECKOW H
OpPraHUYeCKON XUMHUU. 3aKOH COXPAaHEHHS MacChl BEHIECTB, 3aKOH COXPAHECHUS U
MPEBPALICHUS SHEPTUU NPU XUMUYECKUX PEAKIUAX.

CKopocCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (akTopoB. OOpaTUMbIE PEaAKIIMH.
XumMnueckoe paBHOBecue. DaKTOpbI, BIUSIOMINE HA COCTOSSHUE XUMUYECKOTO PABHOBECHUSI.
[Tpunnun Jle [laTenbe.

Onexrposutryeckas nuccoruanus. CuibHbIe U clladbie 3eKTposuThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCHAsi, HEUTpaIbHAas, IIEJIOYHAs.

OKHMCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTaIbHbIE METOAbl U3YUEHUSI BEIIECTB U UX MPEBPAICHUMN: IEMOHCTPALIMS
tabnun «Ilepuoguueckas cucrema xumuueckux snemeHtoB J[. 1. MenneneeBay, nuzyueHue
MoJieNiell KPUCTAJUIMYECKUX PEIIETOK, HAONIOJEHUE M ONHMCAHHWE JIEMOHCTPALMOHHBIX U



71a00paTOPHBIX OMBITOB (Pa3joKEeHHE MEPOKCHAA BOIOpOAa B MPHUCYTCTBUM KaTaln3aTopa,
ONpENEIICHUE Cpeabl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO HWHAMKATOPA,
peakiMy HMOHHOTO OOMEHA), MPOBEICHHE MPAKTUYECKOW paboThl «BiusHHe pa3nTuyHBbIX
(haKTOPOB Ha CKOPOCTh XUMHYECKOU PEAKITHI.

PacuérHble 3anaumn.

Pacuérbel 1o ypaBHEHHSIM XHUMUYECKHX pEaKUUi, B TOM YHUCIE TEPMOXUMUYECKHUE
Pacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBAs 10J1S1 BEIIECTBAY.

Heopranuyeckasi xumms

Hemeramner. Ilonoxxenne HemetamoB B I[lepuoanyeckol CHCTEME XHUMHYECKUX
anemeHToB JI. 1. MenaeneeBa u 0coOOEHHOCTH cTpoeHHsI aToMoB. dusmyeckue cpoiicTBa
HEMETaUIOB. AJUIOTpONuUsT HEMETa/IoB (Ha MpuMepe Kuciopona, cepbl, (ochopa u
yTiiepona).

XUMHUYECKUE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TaJlor€HOB, Cephl, a30Ta, ¢gocdopa,
yriepoga M KpPEeMHHs])) M UX COCAUMHEHUNM (OKCHIOB, KHUCIOPOACOAEPIKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U X COECTMHEHUIA.

Meramnel. [lonoxenue MetaimoB B [leproanyueckoil cucTeMe XUMHUYECKUX AJIEMEHTOB
JI. 1. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX O0OJOYEK aTOMOB METAaJUIOB.
O6mume ¢usnueckue cpoiictBa MeTauioB. CIIaBbl METAJUIOB. DJEKTPOXUMHUYECKHUHN Psif
HANPSKEHUN METAJUIOB.

XUMHUUYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATpPUM, KaiMi, KaJbI[Ui, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

O6mume crnocoObl nosydeHust MeTayyioB. [I[puMeHeHrne MeTaioB B ObITY U TEXHUKE.

OKCIepUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUs BEIIECTB W MX IMPEBpAILCHUN: H3ydeHUE
KOJUIEKITMU «MeTalljibl U CIUIaBbD», 00pa3lloB HEMETAJUIOB, PEIICHHE YKCIEPUMEHTATHHBIX
3amay, HAOMIOJIEHWEe U OINHUCAHWE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX  OIBITOB
(B3auMoeiiCcTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMU KHUCJIOT U IIEJI0Yeil, KaYeCTBEHHbBIC
peaKIuy Ha KaTHOHBI METAJJIOB).

Pacuérnble 3anaumn.

Pacuérer Macch BemecTBa wim 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00hEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMa,
KOJINUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponp xumum B oOecreyeHHHM OKOJOTHYECKOH, DHEPreTHMUYECCKOW U IHUIIEBOM
0e30macHOCTH, Pa3BUTUU MeAUIMHBI. [[oHATHE O HAay4YHBIX METOJaX MO3HAHWS BEIIECTB U
XAMUYECKUX PEAKIIUAM.

[IpeacraBnenuss 00 OOMIMX HAyYHBIX MPUHIUIAX [POMBIIUIIEHHOTO TOJYYeHUs
BaKHEWIINX BEIIECTB.

UYenoBek B MHUpPE BEIIECTB U MaTEPUATIOB: Ba)KHEWIIIME CTPOUTENbHbIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KEpaMUKa, MATEPUAIIbl JJI1 AIEKTPOHUKH,
HaHOMAaTepUalibl, OPraHUYECKUE U MUHEPAIbHBIC YI00PEHHUS.



XuMus ¥ 300pPOBBE YEJIOBEKA: MPABWJIA MCIIOJIB30BAaHUA JIEKAPCTBEHHBIX IPENApPATOB,
npaBujia O€30MaCHOrO MCIIOJIBb30BAHMs IPENapaToB OBITOBOM XMMHMHU B IOBCEAHEBHOM
KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€d NMPU U3yUYEHUH OOLIE 1 HEOPTaHUYECKOW XUMUU
B 11 Kjacce OCyIIECTBISETCS 4epe3 MCIONb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUM, TaK W IOHATHH, SBJSAIOIIUXCS CHUCTEMHBIMH JUISI OTACJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIC MOHATHS: Hay4yHBIA (DakT, rumoresa, 3aKOH, TEOpus,
aHaJln3, CHUHTE3, KilaccupUKalusg, TMEePUOJUYHOCTb, HAONIOJACHHUE, OKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: Marepus, dJHEPrus, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOIl,
paZMOaKTUBHOCTb, MOJIEKYJIa, DJHEPreTUYECKUil ypOBEHb, BELIECTBO, TENO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, (DU3MUYECKHME BEIMYMHBI M E€IWHULBI UX HW3MEpPEHHS,
CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE TOPObI, MOJIE3HBIE HCKOMTAEMbIE, TOILUTUBO, PECYPCHI.

TexHomorus:  XMMHYECKass  NPOMBIIUIEHHOCTb,  METAJUIYPTUsl,  MPOU3BOACTBO

CTPOUTCIIBHBIX MaTCpHUaJIOB, CEIbCKOXO03SMCTBEHHOE IIpOU3BOACTBO, IMUImeCBas
IIPOMBIIIJIICHHOCTD, (bapMaI_[eBTI/ILIeCKaﬂ IIPOMBIINIJIICHHOCTL, IIPOHU3BOJCTBO KOCMCTHYCCKHX
mperaparTos, IMPON3BOACTBO KOHCTPYKIMOHHBIX MaTCpHuaoB, QJICKTPOHHAA

MMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[TPOI'PAMMEI 110 XUMHNHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OO0yJarOIIMUCS
nporpaMm cpenHero oOmiero oOpa3oBaHMsl (JJMYHOCTHBIM, METANpEAMETHBIM U
npeaMeTHbIM).  HaydyHo-Meroamueckoil OCHOBOW ajii  pa3pabOTKU  TUTAHHPYEMBIX
pE3ybTAaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro 0Opa3oBaHUs SIBISIETCS CUCTEMHO-
NEeATEIbHOCTHBINA TOIXO/I.

B coOTBETCTBUU C CUCTEMHO-AEATEIBHOCTHBIM MOJXO0AOM B CTPYKTYPE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOEHUS MpeaMeTa «XUMUsS» Ha ypOBHE CpeIHEro oOuiero oOpa3oBaHHUs
BBIJICJICHBI CJIETYIOLIUE COCTABIISIOLIHE:

OCO3HaHHUE O0YYaIOIMMUCS POCCUMCKON TPa)KIaHCKOU UAEHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BHUTHIO, CAMOCTOSATEILHOCTH H CAaMOOIIPEIETIECHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LIEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U  CIIOCOOHOCTh  OOYYalOIIMXCS PYKOBOJCTBOBATHCSI B  CBOEHU
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMHU, MPUCYIIUMH LEJIOCTHON CHCTEME
XUMHUYECKOTO 00pa30oBaHus,

HaJIMYUE MMPaBOCO3HAHUS SKOJOTUYECKOU KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIEC TIIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa « XUMHs JOCTUTAIOTCS B €UHCTBE
y4eOHOW M BOCHUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUU C TYMaHUCTHUECKHUMHU,
COLIMOKYJIFTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU M HJI€aJaMU POCCUHCKOIO
Ipa)/1aHCKOro OOIIeCTBa, MPUHATHIMU B OOILECTBE HOPMaMH W NpaBUJIaMU MOBEICHUS,
CIOCOOCTBYIOIIMMU ~ TPOLIECCAM  CaMOIIO3HAHUSI, CaMOpPa3BUTHUSI U  HPABCTBEHHOI'O
CTAaHOBJICHUS JINYHOCTH O0YYarOIIMXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUs  IpeaMeTa  «XHUMHS»  OTPa)XaroT
chOpPMUPOBAHHOCTh ~ OMbITA  [O3HABATEIbHOM M  NPAKTHUECKOH  JEATEIbHOCTH
o0yyJaroumxcsi o peajn3aluu IPUHITHIX B OOLIECTBE IEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUSI OOYYArOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX TpaB M OO0S3aHHOCTEW,
YBaXEHUS K 3aKOHY U MTPABONOPAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaxX M MpPaBUIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MNPU CO3JaHUM YUEOHBIX
IPOEKTOB, PELICHUH YUYeOHBIX M IMO3HABATENIbHBIX 3a7a4, BBIIOJHEHUH XHUMHUYECKUX
DKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJIU3€ PA3IMYHbIX BUJIOB YUEOHOU €SI TEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LEHHOCTHOTO OTHOUIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTEYECTBEHHOU
XUMUU;

YBa)XEHUS K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U TIPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh pe3yJbTaT JJIUTEIIbHBIX
HaAOJFOICHHM, KPOIIOTJIMBBIX AKCIIEPUMEHTAILHBIX IMOMCKOB, IMMOCTOSIHHOTO TPyAa YYEHBIX
U IIPAKTHKOB;

WHTEpeCca U NO3HABATEIbHBIX MOTHBOB B TOJYYEHWH W TOCIEAYIOIIEM AaHAJIN3e
MH(pOpMAIINK O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYAallMM, CBSI3aHHBICE C XUMUYECKUMHU SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJCHUE W MOCTYNKU CBOUX TOBApHUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEICTBUI ITUX MOCTYIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUs [IEHHOCTEH 3I0pOBOTO M 0e30MmacHoro odpasa KU3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 37I0POBbIO;

coONtoIeHnss TpaBui  0Oe30MmacHoro oOpalleHust C BELECTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHUMAHUS EHHOCTH MPAaBWJI WHIUBUIYAIBHOTO U KOJIJIEKTHBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIIMX 3I0POBBIO U KU3HU JIIOCH;

OCO3HAHUSI TOCIEJACTBUI W HENPUSATUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIICIOBATEIHCKON JESTEIHLHOCTH,
0OI1IECTBEHHO TOJIC3HOM, TBOPUYECKON U JPYTUX BUJIAX JACATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3aJlady COLMAIBHOM
HaIIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHUYECKOMY M3yUYCHHUIO Tpodeccuil pa3nudHoro pojaa, B TOM YHCIIe
Ha OCHOBE MMPUMEHEHUS MPEIAMETHBIX 3HAHUHN 110 XUMUHU;

YBOKEHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYaJIbHOW TPAEKTOPUU OOpa3zoBaHUS,
Oynymelr mnpodeccud W pean3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUU, MHTEPECOB U MOTPEOHOCTEH 00IIEeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH  LIeNecOO0pa3HOTO OTHOILIGHHUS K TMPUPOJIe, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU HaA 3eMIIE;



NOHUMAaHUsl  TJOOATBHOTO  XapakKTepa JKOJOTMYECKUX  MpoOjeM,  BIMSHUS
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTMKEHHM XUMHM [JIs PEIICHUs
BOIIPOCOB PAIMOHAIBHOTO MIPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENMPUATHS JEHCTBHUM, MPUHOCAIIMX BPEN OKPYXKAIOIIEH IPUPOTHON
cpene, YMEHHsS MPOTHO3UPOBATh HEOJArONPHUSTHBIE HKOJOTHYECKUE TOCIEACTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJMYusl Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYIbTYphl, OMbITA
NEATEIIBHOCTH JKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaTHCS HMHU B
MO03HABATENIbHON, KOMMYHUKATUBHONW W COIIMAIBHOW MPAKTUKE, CIIOCOOHOCTU U yMEHUS
aKTUBHO TIPOTUBOCTOSITH UJEOJIOTUU XeMOhoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

MOHUMAaHUs CIeNM(PUKN XUMHUU KaK HayKH, 0CO3HaHUd €€ posid B (HOPMHUPOBAHUU
pallMOHAJIBHOTO HAY4YHOTO MBIIUJICHUS, CO3JaHUU IIEJOCTHOrO TpeACTaBlIeHUs 00
OKpY>XalollleM MHUpPE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuu Ipo0IeM COXpaHEHHS PUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COO0OM 3HAYMMOCTH XUMUU JJII COBPEMEHHOM ITUBUIIM3AINM: B €€
TYMAaHUCTHUYECKOW HAMpaBJICHHOCTH W BaXXHOM POJM B CO3MaHUM HOBOW 0a3bl
MaTepUaIbHOW KYJIBTYPhI, PEIICHUH TJI00AIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPHEBOM, SJHEPTreTUUECKOM, MUIIEBON 1 SKOJIOTMYECKON 0€30MacHOCTH, B
Pa3BUTHU MEIUIMHBI, OOECNEYeHUH YCIOBUW YCIEHNTHOTO TpyJa W OSKOJOTUYECKU
KOM(OPTHOM KU3HU KaKJIOTO YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOW TI'PaMOTHOCTH: IMOHHUMAHUSI CYUIHOCTH METOJOB IO3HAHUS,
MCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIO0JIb30BaTh MOJydaeMble 3HAHUS
JUIS. aHaiu3a W OOBSCHEHUS SIBJICHUM OKPYXAaIOIIEro MUpa M MPOUCXOM[IINX B HEM
U3MEHEHHUH, YMEHUS JleJlaTh 0OOCHOBAHHBIE 3aKIIIOUEHUS HAa OCHOBE HAay4HBIX (DAKTOB U
MMEIOUIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMHUUYECKHUE 3HAHUS IS PEIICHUs
npo0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00OPa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUW IO XMMHH B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOEHHOCTSM Tpylla B pa3IMyYHbIX cdepax MnpodecCHoHATbHON

NESATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATbBI

MertamnpeamMeTHbIe pe3ysibTaThl OCBOCHHS YYEOHOrO MpeaMeTa « XMMHs» Ha YPOBHE
CpemHero o0Iero o0pa3oBaHUs BKIIOYAIOT:



3HAYUMBbIC JUTS dhopmMupoBaHUsI MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCITUTUTMHAPHBIE  (MEXIPEAMETHBIE) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINC
IIEJIOCTHOCTh HAyYHOW KapTUHBI MUpa U CIIeNU(PHUKY METOIOB ITO3HAHMS, HCTIONB3YEMBIX B
€CTEeCTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPrus, SBJICHHUE, IPOIECC, CHUCTEMa,
Hay4YHBIM (haKT, TPUHIMII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HMCCIEeJI0BaHUE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUeE);

yHUBEpCAIbHBIC y4eOHbIE JEWCTBHS  (IMO3HABATENbHBIC, KOMMYHUKATHBHBIC,
pETyJISATUBHEIE), oOecreunBamme GopMHUpPOBaHUE (PYHKIIMOHATHHOW TPAMOTHOCTH U
COITMAJIbHOM KOMIIETEHIIUU 00yJaroITUXCS;

CIIOCOOHOCTh 0OYYaIOIIMXCSl HCIOJIB30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIC yUEOHBIC JACHCTBUS B MO3HABATEIBbHOU U
COLIMAIBHOM MPAKTHUKE.

MertanpenMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YYCOHBIMU
M03HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACHCTBUAMU.

OBJ1aieHNe YHUBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMU A€CTBUSIMM:

1) 6a30BbIe JIOrHYecKHre AeCTBUS:

CaMOCTOSITETIbHO (pOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuUBaTh;

ONpPEACsATh e NCATEIbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JTOCTUNKEHHUS,
COOTHOCHUTB PE3YJIbTAThI ACATEIBHOCTH C ITOCTABJICHHBIMU 1EIISAMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUUM MPUEMBI JIOTUUECKOTO MBIIUICHUS! — BBIICISTh
XapakTepHbIC TPU3HAKUA TOHATUM M YCTAHABJIMBATH MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE TOHATHS JIJIs1 0OBSICHEHUSI OTJSIBHBIX (DaKTOB M SIBJICHUIA;

BBIOMpaTh OCHOBAaHMS W KPUTEPUM JJIs KIACCH(HMKAIIMKM BEIIECTB M XUMHYCCKHUX
peaKkuuii;

yCTaHaBJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXKJICHUS (MHIYKTUBHBIC, JNEIYKTHUBHBIC, N0 aHAJIOTHH),
BBISIBJIATH  3aKOHOMEPHOCTHM M TNPOTHUBOPEYMST B  pPacCMaTPUBAEMBIX  SIBJICHUSX,
(GbOopMyITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHITh B TMpOLIECCe TO3HAHMS, HCIOIb3yeMble B XHMHUU CHUMBOJMYECKUE
(3HaKOBBIE) MOJIETH, NMPEeoOPa30BhIBaTh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK
(cuMBOJI) BJEeMEHTa, XUMUYeckas (opMmysia, ypaBHEHUE XUMHUYECKOW peaKIuu — TMpU
pelieHny y4eOHBIX IMO3HABATEIBHBIX M TMPAKTHUYECKUX 3a/]ad, MPUMEHSITh Ha3BaHHbBIC
MOJIC/IbHBIE TPEICTABICHUSI JI1 BBIABICHUS XApAaKTEPHBIX MPU3HAKOB H3y4YaeMbIX
BEIIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMU METOJ0B HAy4YHOTO MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIUM;

dbopMynUpOBaTh TN W 33Jla4d HMCCIEIOBAHUS, WCIOJIL30BAaTh IMOCTABICHHBIC U
CaMOCTOSATENIbHO CPOPMYJMPOBAHHBIE BOINPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 111 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CyXJICHUM;



BJIa/I€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUEHUUECKHUX
DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHWS HAOMIOJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO TPOrHO3UPOBATH €r0 Pe3yIbTaT, GOpMYyIUPOBATh OOOOIIICHHS M BBHIBOIBI
OTHOCHUTEJILHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIIEIOBAHUS, COCTaBJIAThH OOOCHOBAHHBIM
OTYET O MPOJICIIAaHHON padoTe;

IpUOOpETaTh OMNBIT YYEHUUYECKON HCCIEN0BATENIbCKON M NMPOEKTHOM JEsITebHOCTH,
IPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSATEILHOMY MOMCKY METOIOB PEIICHHUS
NPAaKTHUECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB IMO3HAHUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHPOpMAIUM (HAYYHO-TIOMYJIIpHas
JUTEepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHBIE TMocoOms, pecypchl HMHTepHeTa),
aHAM3UPOBaTh MHGOPMAIUIO PA3TUYHBIX BUAOB M (OPM TMPEACTABICHUS, KPUTHUYECCKH
OIICHHBATH €€ TOCTOBEPHOCTH U HEMPOTHUBOPEUYUBOCTE;

(dbopMyJIMpOBaTh 3aPOCHl U MPUMEHATh Pa3IMYHbIE METOJbI IIPU TOUCKE U 0TOOpe
uHpopMaIuu, HEOOXOAUMOM JIJIsl BBIIOJIHEHUS yUEOHBIX 3a/1a4 ONpeleaEHHOIO TUIIa;

npuoOperaTh  ONBIT  HCIOJB30BAHUA  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHIA U Pa3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAaJbHYIO (GOpMYy NpeICTaBiICHHUS HHGPOpMaLUU
(cxembl, rpadvKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KAaueCTBE CPEACTBA MpU paboTe ¢ XUMHYECKOH
uH(popMauen: TPUMEHITh MEXNpeaMeTHble ((pu3nyecknue U MaTeMaTUYECKUE) 3HAKH U
CUMBOJIBIL, (hOPMYJIbI, A00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOH TeMbl B XOJ€ AWajiora W/Wiu
JUCKYCCHH, BBICKA3bIBaTh WUACH, (OPMYIMPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEITIOKEHHOM 3a/1a4H;

BBICTYNaTh C Mpe3eHTalMeld pe3yslbTaTOB IO3HABaTENIbHOM  JIESITEeIbHOCTH,
MOJ[yYEHHBIX CAMOCTOATEIbHO WM COBMECTHO CO CBEPCTHMKAMU NPHU BBHIIOJHEHUH
XUMHYECKOTO OKCIIEPUMEHTa, TMPaKTUYeCKOW paboOThl 1O UCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealin3alud y4eOHOTO TpoeKkTa W (OpPMYJIUPOBATH BBIBOABI IO
pe3ysbTaTaM MPOBEAEHHBIX HCCIECJOBAHUNA MYTEM COTJacOBaHUS TMO3UIMA B XOJE
o0cyxaeHus 1 0OMeHAa MHEHHUSMH.

OBiaieHHe YHUBEPCAJbLHBIMHU PEryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOATENIbHO  IUIAHUPOBATh M OCYHIECTBISTH  CBOIO  MO3HABaTEIbHYIO
JESATENIbHOCTD, ONPEeIIsisl €€ LeJU U 3aja4l, KOHTPOJIMPOBATh U 10 MEpPE HEOOXOAUMOCTH
KOPPEKTUPOBATh MpPEIaraeMblii alropuT™M JEHCTBUN TpPHU BBIOJHEHUU YYEOHBIX H
UCCIIEIOBATENbCKUX 3a/lay, BbIOUpaTh HambOojee 3((EKTUBHBINA CIIOCOO MX PEUICHHS C
y4€TOM IOJTy4YEHHs HOBBIX 3HAaHUH O BELIECTBAX U XUMUYECKUX PEAKLUsX;

OCYILECTBIATh CAaMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOLICHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIE Pe3yNbTAThl OCBOCHHS Kypca «OpraHuyeckasi XMMUsD» OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUN O XHMHUYECKOW COCTABIIAIONICH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA, POV XMMUU B TTO3HAHWH SIBJICHUHA MPUPOJIBI, B GOpMUpPOBaAaHUHT
MBIIIICHUS U KYJIBTYPhl TUIHOCTH, €€ (QYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM ISt
pEIICHUs MPAKTUYSCKUX 3a7ad U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHON CPEJIE;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHUM, KOTOpPas BKJIIOYAET: OCHOBOIOJATAOIINE
MOHATHS (XUMHYECKHH DJEMEHT, aToM, JJIEKTpOHHAs o000JI0YKa aToma, MOJICKYJIa,
BaJICHTHOCTh, JJICKTPOOTPHUIATEIIBHOCTh, XHMHYECKas CBS3b, CTPYKTypHas ¢opMyna
(pa3BépHYyTas M COKpaIl€HHAsI), MOJIb, MOJIIPHAs Macca, MOJIAPHBINA 00BEM, YIIIEpOIHBIN
cKelneT, (PyHKIMOHANIbHAS TPYMIa, pajJuKall, U30MEepUsi, ©30MEPbI, TOMOJIOTUYECKUMN psi]I,
TOMOJIOTH, YTJCBOJOPOIBI, KHCIOPOJ ¥ a30TCOACPKAIINE COCIUHCHUS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHCHHWS ), TCOPUU M 3aKOHBI
(Teopusi cTpoeHusi oprannyeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHS] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XMMUU; MUPOBO33PEHUYECKHUE 3HAHUA,
JeXalue B OCHOBE TMOHUMAHUS MPUYMHHOCTU W CHUCTEMHOCTH XMMHUYECKHUX SIBICHHM,
(GaKTOJOTHYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, TMOJYYCHUH U 0O€30MacHOM
WCITOJIb30BAaHUU BAKHEUIUX OPraHWYECKUX BEIICCTB B OBITY W MPaAKTHYECKOU
NeSATEeTbHOCTH YE€JI0BEKa,;

cOPMHPOBAHHOCTh YMEHUU BBISBISATH  XapaKTepHbIE TPU3HAKU  TOHSATHUH,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE TIOHATHS TIpU
OTIMICAaHUM COCTaBa, CTPOCHHMSI M IPEBPAIICHUI OPTraHUYECKUX COSTUHEHUN;

cOPMHPOBAHHOCTh YMCHHHA HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IS
COCTaBJICHHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaméHHON) (opmys
OpTraHUYECKUX BEIIECTB U ypPaBHEHUN XUMUYECKHX PEAKIUH, M3TOTaBIMBATh MOJCIIU
MOJICKYJT ~ OpPraHMYeCKHMX  BEIIECTB JJI  WJUIFOCTPAlMM WX  XHMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHHSI,

cOPMHPOBAHHOCTh ~YMEHHH  yCTAHAaBIWMBATh MPUHAJICKHOCTh  M3YUYEHHBIX
OpPTraHUYECKUX BEIIECTB IO WX COCTaBY U CTPOCHHUIO K OMPENCIEHHOMY KIIacCy/TpyIe
COeNMHEHHM  (YIJIEBOIOPOIBI,  KHUCIOPOX W  a30TCOJEp)KAIlUe  COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIMHCHHMS), JaBaTh MM Ha3BaHHUS 110 CHCTEMATHYCCKOU
Homenknatype (IUPAC), a Takxke NpUBOAWTH TPUBHAIBHBIE Ha3BaHUSA OTACJIBHBIX
OPTraHWYECKUX BEIMIECTB (ITWJICH, MPOMWICH, AaleTW/ICH, STUJICHTJIMKOJb, TJIMIICPUH,
denon, QopmanmpaeTUa, aneTanbAECTHI, MypaBbUHAS KHCIOTa, YKCYCHas KHCJIOTA,
OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIIOK03a, (PpyKTO3a, Kpaxmal, LeJUTI0JI03a,
TJIUIIMH);



c(hOpPMHPOBAHHOCTh YMEHUS ONPEIEIATh BUIbl XUMUYECKON CBA3U B OPraHUYECKUX
COEIMHEHMSIX (OIMHAPHBIE U KPATHBIE);

COPMHPOBAHHOCTh ~ yMEHHUS  MPUMEHSATH  TOJIOKEHUS  TEOPUH  CTPOCHHS
oprannyeckux BemiecTB A. M. bytnepoBa nnsi oObsSCHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh YMEHUW XapaKTepu30BaTh COCTaB, CTPOCHHUE, (DU3UYECKHE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEJICTABUTENCH Pa3IMYHBIX KIACCOB OPTaHMYECKUX
BEIECTB (METaH, ATaH, dTUJICH, IPOIUJICH, alleTuiieH, OyTanauen-1,3, metunOyraauen-1,3,
O€H30J1, METaHOJ, 3TAHOJI, STUJICHIJIMKOJIb, MJIUIIEPUH, (PEHOJI, alleTalbAeTh], MypaBbrUHas
U YKCyCHasi KHCIIOTBI, TIJIIOKO3a, Kpaxmaj, IeJUTI0JI03a, aMUHOYKCYCHasi KHCIIOTa),
WJUTIOCTPUPOBATh T€HETUYECKYIO0 CBSI3b MEXKJIY HUMH YPAaBHEHUSMH COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTePHU30BaTh UCTOUHUKU YTJIIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, YTOJb), CHOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE TPUMEHEHUE
MIPOYKTOB NEPEPaOOTKY;

c(hOpMUPOBAHHOCTh YMEHUMN MPOBOJAUTH BBIUUCICHUS MO XMMUYECKUM YPaBHEHUSIM
(Macchl, 00BEMA, KOJWYECTBA MCXOJHOTO BEIIECTBA WM MPOAYyKTa pPEaKIuu II0
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WM MPOTYyKTOB
peaKIum);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHCTEMOW 3HAHMK 00 OCHOBHBIX METOJaX
HAy4YHOTO TMO3HAHUSI, UCIOJIB3YEMbIX B XUMHUHU MPU HU3YUYCHHHM BEIIECTB M XUMHUYECKUX
ABJICHUA (HaOJIOZEHUE, HU3MEpPEHUe, HKCIEPUMEHT, MOJEIMPOBAHHUE), HCIOIb30BAThH
CHUCTEMHbIE XMMHUYECKHE 3HAHUS JJISl MPUHATUS PEUIEHUNM B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUM COONIOJATh TIpaBWIa TOJIB30BAHUS XUMHUYECKOU
MOCYI0M U JIa0OpaTOPHBIM 000PYAOBaHUEM, a TAKXKE MpaBuiIa OOpalieHus ¢ BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMUUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHM IIAHUPOBATh M BBIMOIHATH XUMHUECKUI DKCIIEPUMEHT
(mpeBpalieHus OpraHUuYeCKUX BEUIECTB IPU HArPEBaHUH, OJYYEHUE STUIICHA U U3YUYCHHE
€ro CBOMCTB, KQUECTBEHHbIC PEAKIIMM OPTaHMYECKUX BEIIECTB, ACHATypalusi OEIKOB MpH
HarpeBaHWM, I[BETHbIC pEAKIIUU OEJIKOB) B COOTBETCTBUM C TMpaBWIAMH TEXHUKHU
O0e3omacHOCTH TIpH OOpalleHWH C BEIIECTBAMH W JIAOOPATOPHBIM 00OPYIOBAHUEM,
MPEACTABIATh PE3YIbTaThl XMMHYECKOTO SKCIEpUMEHTa B (OpMe 3amucu ypaBHEHUU
COOTBETCTBYIOIINX Peakiuii U (HOPMyYJIUPOBAThH BHIBOJIBI HA OCHOBE ITUX PE3YJIhTATOB,;

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aAHAJIM3UPOBATh  XUMHUUYECKYIO
uH(pOpMaIMIO, MOTYYaEMYIO0 U3 pa3HbIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(pOpPMAIINH,
WHTEepHET U Ipyrux);

c(hOpPMHPOBAHHOCTh YMEHHI COOMIOAATh MPAaBHJIa YKOJOTHUYECKU IEJIECO00Pa3HOTO
MOBEACHUS B OBITY M TPYJIOBOM AEATEIBHOCTHU B ILIEJISIX COXPAHEHMS] CBOETO 30POBbSI U
OKpY>Karollled TPUPOAHON Cpenbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha >KUBBIC
OPTraHU3MBbl ONPEACIEHHBIX OPraHMYECKUX BELIECTB, MOHMMAs cMbIch nokasarens [1/IK,



HNOSICHATh Ha IMpUMEpPax CIOCOObl YMEHBIIEHUS W TNPEJOTBPAIICHUS HUX BPEIHOIO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA,

UIs  OOyYaroIMXCsl C OTPAaHMYECHHBIMH BO3MOXHOCTSIMH  37I0POBBSI:  YMEHHE
IPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUU;

JUIS CIENbIX M CIa0OBUIAINIMX OOy4YarolIMXCs: YMEHHE HCIOJb30BaTh pPeibe(HO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins i 3anucu XuMu4eckux (popmyi.

11 KIJACC

[IpeameTHble pe3ysbTaThl OCBOEGHUS Kypca «OOmias M HEOpraHuuecKash XUMHUSD
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN: 0 XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPA, POJIU XUMUU B MO3HAHUU ABJICHUN MPUPOJIbI, B (HOPMUPOBAHUU
MBIIIUICHUS U KYJIbTYPBI TUYHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM ISt
pelieHusl MPaKTUYeCKUX 3a7a4 M AKOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEE;

BJIAJICHAE CUCTEMOM XWMHMYECKUX 3HAHWW, KOTOpAas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMHUYECKHHA 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIEKTpOHHBIC OPOUTAIIN ATOMOB,
WOH, MOJIEKyJa, MOJIb, MOJISIPHBIH 00BEM, BaJEHTHOCTb, JJIEKTPOOTPHUIIATEIHLHOCTD,
CTENEHb OKHUCJICHHS, XUMHUYECKass CBs3b (KOBaJEHTHAs, WOHHAs, MeTaInyecKas,
BOJIOPOJHASA), KpHUCTAJUIMYECKasi PEHETKAa, TUIbl XUMHUYECKUX pPEaklii, pacTBOp,
AJIEKTPOIUTHI,  HEDJIEKTPOJUTHI,  DJIEKTPOJUTHUECKAs  JUCCOLMAIUS, OKUCIUTEb,
BOCCTAHOBUTEb, CKOPOCTh XMMUUYECKOM pEaKlUM, XUMHUYECKOE PaBHOBECHE); TECOPUHU U
3aKOHBI (TEOpHUS DJIEKTPOJUTHYECKON naucconumanuu, nepuogudeckuit 3akon JI. U.
MenpneneeBa, 3aKOH COXPaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS] W IPEBPAIICHUS
DHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUU,
MUPOBO33pPEHUYECKUE 3HAHUS, JIeXKallue B OCHOBE TOHUMAHHUS TMPUYUHHOCTU U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DAKTOJIOTHYECKUE CBEACHUS O CBOMCTBAaX, COCTAaBE,
MOJIYYCHUH ¥ O€30MaCHOM MCIOJb30BAaHUH BAXKHEHIITNX HEOPTAHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOM JEeSATETbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHMM BBISIBISTh  XapaKTEpHbIE TMPHU3HAKKA  TOHSTHUH,
yCTaHaBJIIMBAaTh WX B3aMMOCBS3b, MCIOJIH30BaTh COOTBETCTBYIOIIUE TIOHATHUS TpHU
OTNMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBpaIlCHUIH;

cOPMHPOBAHHOCTh YMEHHUM  HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
cocTaBieHus (HOPMYJ BEIIECTB W YPAaBHEHUN XUMHUYECKUX PEAKIIUN, CHCTEMATUYECKYIO
HomeHknatypy (IUPAC) u TpuBnasibHbIE Ha3BaHUSI OT/ACJIBHBIX HEOPraHUYECKUX BEIIECTB
(yrapHblii ra3, yrieKkMcIbli Ta3, aMMUaK, raiéHasi M3BeCTh, HeraméHas U3BeCTb, MUThEeBast
coJia, MUPUT U IpyTHe);

cOPMHPOBAHHOCTh, yMEHHUH OMPENEIATh BaJCHTHOCTh M CTETNCHb OKHUCIICHUS
XUMHUUYECKUX 3JIEMEHTOB B COEJUHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U



(KoBaJICHTHasi, HOHHAas, MeETaJyIM4yeckas, BOJOPOJAHAs) B  COEIMHEHUSX, THI
KPUCTAJUIMYECKOW PEIETKA KOHKPETHOIO BELIECTBA (aTOMHAas, MOJEKYJSIpHAs, MOHHAs,
METaJUIMYecKas), XapaKTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COECAUHEHUM;

C()OPMUPOBAHHOCTh YMEHMH YCTaHaBIMBAaTh IPUHAJJIEKHOCTh HEOPIaHUYECKUX
BEUIECTB 0 HUX COCTaBYy K ONpPENEIEHHOMY KIACCy/TpyIIle COEIMHEHUH (IIpOCThbie
BEIIECTBA — METaUIbl M HEMETAJUIbl, OKCHJbI, OCHOBAHUS, KHUCIOThI, aM(OTEpHbIE
TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PaCKpBIBATh CMBICH Tmepuonndeckoro 3akona [I. U.
MenneneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOLLYI0, OOBSCHUTEIBHYIO U
IPOrHOCTHUYECKYIO (DyHKIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3SJIEKTPOHHOE CTPOCHHE ATOMOB
XUMHYECKUX dJIeMeHTOB 1—4 mepuonoB llepmomnueckol CUCTEMBI XHMHYECKHX
anemenToB JI. 1. MenneneeBa, UCHONb3ys MOHITHS «S-, P-, d-3IIEKTPOHHBIE OpOHUTATIY,
«HEPTreTUYECKHE  ypPOBHU», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHUS  CBOMCTB
XUMHYECKUX D3JIEMEHTOB M MX COEAUMHEHUHM MO mepuojaMm M rpymmnam llepuoanueckoin
CHCTEMbI XUMHYECKUX 3JIeMeHTOB J[. 1. MeHpeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB, ITOATBEPKIAATh CYIIECTBOBAHHE
TEHETUYECKOM CBA3M MEKJIYy HEOPraHWYECKHMM BEIECTBAMHM C IIOMOIIBK) YpPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

cOPMHPOBAHHOCTh YMEHHS KJIacCU(PUUUPOBATh XHUMHYECKHE PEAKIHH 10
pa3MyYHBIM MpU3HAKaM (YUCIY M COCTaBy pEarupyrollux BELIECTB, TEIIOBOMY 3 deKkTy
peakuuu, U3MEHEHUIO CTENIeHEW OKUCIIEHUS 3JIEMEHTOB, OOPATUMOCTH PEAKIUH, YYACTHIO
KaTaJin3aropa);

c(OPMHPOBAHHOCTh YMEHUH COCTABJISATh YPAaBHEHMS PEAKUUN Pa3IUYHBIX THUIIOB,
MOJIHBIE M COKpPAUIEHHBIE YPABHEHUS! PEAKIIMH MOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, MIPU
KOTOPBIX 3TU PeaKUUu UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIUH, OATBEPKIAIOIINE KaUeCTBEHHBIMH
COCTaB Pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, PACHO3HABATH OIBITHBIM IYyTEM HOHBI,
IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh yMEHUH pacKpbIBaTh CYILIHOCTh OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOrO OallaHCca 3THUX
pEeaKuunii;

C(OPMUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peakiMy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XWMHUYECKOIO pPaBHOBECHS B
3aBHCHMOCTH OT BHEIIHETO Bo3jeicTBuUs (mpuHuun Jle HlaTtense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMHUUYECKUE MPOIIECCHI, JIEKAIINE B
OCHOBE MPOMBILUIEHHOTO IOJIYYEHUSI CEpHOM KHUCJIOTHI, aMMHaKa, a TaKKe
c(OpMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAyYHBIX HPUHLUIAX U HKOJIOTMUYECKUX
npo0JsieMax XMMUYECKOTO ITPOU3BOJICTBA;



c(OpMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYKMCICHUS C HCMOJIb30BAaHUEM MOHSITHUS
«MaccoBasi J0JIs1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX
peakIusIX, MacChl BEIIECTBA WM 00BhEMA Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIoBoro s dexra
peaKuuMy Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl BEUIECTB, MPEBPALICHUS U COXPAHEHUS
SHEPIUH;

chOpPMHPOBAHHOCTh YMEHHH COOJIONATh TMPaBHWJIA TIOJB30BAHHUS XUMUYECKON
NoCyA0N U J1abopaTOPHBIM 00OPYIOBAaHUEM, a TAK)Ke MpaBuia 0OpaIIeHUs C BEUIECTBAMHU
B COOTBETCTBUU C MHCTPYKIMSIMH TIO BBITTOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHM IJIAHUPOBATh U BBHIMNOIHATH XUMHUUYECKUI SKCIIEPUMEHT
(pa3noxeHue NepoKCHAa BOAOPOJA B MPUCYTCTBUU KaTalW3aTopa, OMPEIEICHUE CpPEJbl
pacTBOPOB BEIIECTB C IMOMOIIBI) YHHBEPCAJIBLHOTO HWHJMUKATOPA, BIUSHUE PA3IUYHBIX
(haKTOpOB Ha CKOPOCTh XUMHUYECKON PEaKINK, PEaKIMi UOHHOTO OOMEHa, KAYECTBEHHBIC
peakuuu Ha cyibdar-, kapOOHAT- W XJOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHUE
HKCIIEPUMEHTAIbHBIX 3a/lay 1o TeMaMm «Metamiby u «HeMeramib») B COOTBETCTBUU C
npaBUIaMl TEXHUKH O€30MacHOCTH NpPH OOpaIllEHWH C BEHIECTBAMU M JIA0OPAaTOPHBIM
000pyI0BaHUEM, MIPEJCTABIISITh PE3YIbTAThl XUMHUYECKOTO SKCIIEPUMEHTA B (hOpMeE 3amucu
yYpaBHEHUN COOTBETCTBYIOUIUX peakluuid ¥ (POpMYyJIHUpPOBATH BBIBOJBI HAa OCHOBE 3THX
pe3yJIbTaToB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  KPUTHYECKM  aHAJU3UPOBATH  XHUMHYECKYIO
nH(pOpMaIHIO, TOTYyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPE/ICTBA MACCOBOM KOMMYHUKAIIUH,
WHTEepHET U Ipyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATh MpaBHia SKOJOTHYECKU IEJIECO00pa3HOTO
MOBEJCHUSI B OBITY M TPYJIOBOU JEATEIHHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKpy>Kalollled MPUPOAHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUSI Ha >KUBBIC
OpraHu3Mbl OMNpEEAEHHBIX BEIIeCTB, MoHUMas cMbica mokasarens [IJIK, moscHsaTe Ha
npuMepax CrocoObl YMEHBIIECHUS W TMPEIOTBPAILCHUS] WX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

Ui OOy4YaroIMMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbS: YMEHHUE
MPUMEHSITH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHMS BEIICCTB U XUMUUECKUX
SIBIICHUI;

JUTSL CJICTIBIX ¥ CJIA0OBUISIINX OOYYaIOIIUXCS: YMEHUE HCIOJIb30BaTh pPelibe(HO-
TOYEUHYI0 cucTeMy o0o3HaueHu JI. Bpaiins s 3anucu XuMu4eckux GopMyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB JIeKTPOHHbIE
ungpposbIe
Ne n/m HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI Konrpoabnbie IIpakTnueckue (1 cpp )
Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
11 [Ipenmer opranndeckoit xumuu. Teopust CTpoeHus 3
' oprannyeckux coenruHennii A. M. byrneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKaAHBI 2
59 HenpenenbHble yriieBOAOPOIbI: aTKEHbI, aTKaAHEHBI, 5 1
' AIIKMHBI
2.3 ApomaTH4ecKkue yrieBog0pOo bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOIOB U HX 3 1
' nepepaboTKa
Hroro mo pazneny 13
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckKue coeinHeHus
3.1 Crupter. @enon 3
3.2 Anbnerunsl. Kapoonossie kucnothl. CiaoxHbIE 3(UpPbI 1
3.3 YrneBoast 1
Hroro no paszneny 13
Pa3znen 4. A3oTcoaepxaiiue OpraHnyecKue coe{uHeHus
41 AMHHBI. AMUHOKHUCIIOTHL. benku 3




Hroro no pazneny

Pa3znea S. BbicokoMoJIeKyJISIpHbIE COeINHEHU S

5.1 ’ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
udposbie
Ne ni/m HaumeHoBaHuUe pa3aeioB U TeM MPOTrPaMMbI Kontpoabubie IlpakTnueckue (mupp )
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atomoB. [leproanueckuii 3aKoH U
1.1 [Tepuonnueckas cucteMa XUMHYECKUX 3eMeHToB /1. 1. 3
Menpeneena
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4
13 XUMHUYECKUE PEAKIINU 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertamibl 6
2.2 Hewmerannst 9 1 1
2.3 CBs13b HEOPTaHUYECKUX U OPTaHMYECKHUX BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
3.1 ‘ XuMus v )KU3Hb 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnunyectBo yacos
Ne
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero
padoThI padoThI
[Ipenmer opranu4eckoil Xumuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus crpoeHust opranndeckux coequnenud A. M. byTiepoBa, e€ OCHOBHbBIE MTOJIOKEHUS
3 IIpencraBnenue o knaccudukanuy opraHuyeckux BemecTs. Homenknatypa 1
(cucTemaruyeckas) U TPUBHAJIbHbBIC HA3BAHUS OPraHUUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN PJT 1
5 MertaH 1 3TaH — NpoCTeHIIne NpeACTaBUTENH aJKaHOB 1
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUiEeH U IPONUIEH — MPOCTEHIINE IPEICTaBUTENN AIKEHOB 1
8 IIpakTuueckas padora Ne 1. «IlosyueHue sTuieHa U U3y4yeHHUE €r0 CBOMCTBY» 1 1
9 Ankanuensl. Byraguen-1,3 u metminOyraauen-1,3. [lonydyeHue CHHTETUYECKOTO KaydyKa U 1
pE3UHBI
10 AJNKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUHN Pl ALlETHIIEH — 1
MIPOCTENIINN TPEICTABUTEND aJTKUHOB
11 Brruncnenus no ypaBHEHHUIO XUMHUYECKOW PEAKIIUH
12 ApeHsbl: 6eH301 U TOITy0]. TOKCUYHOCTh apEeHOB
13 I'enernyeckas CBSA3b yII€BOJOPOAOB, IPUHAJICKAIMX K Pa3IMUYHbIM KJlaccam
14 [IpupoaHbIE HCTOYHUKH YITIEBOJIOPOIOB: MPUPOAHBIN a3 U MOMMYTHbIE HEPTSIHBIE Ta3bl, 1
He(Th U NPOAYKTHI €€ epepadboTKU
15 [TpupoHBIE HCTOYHUKH YTIEBOIOPOIOB: IPUPOIHBIH ra3 v MOMyTHbIE He(TSIHBIE Ta3bl, 1
He(PTH U IPOAYKTHI €€ epepadoTKU
16 Kontponbras paboTa mo pazaerny «YTiaeBogopOIb» 1
17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI U 3TaHOJI. BogopoaHas cBs3b
18 MHOroaToMHbIE€ CIUPTHI: STUIIECHTIIUKOJIb U TITULEPUH




19 DeHOII: CTPOCHHE MOJIEKYJIBI, (PU3NIECKHE U XMMHUYECKHNE CBONCTBA, TPUMEHEHNE 1

20 Anpaerunsl: GopMambACTU U alleTaIbIETH . ATIETOH 1

21 OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KHCIOTHI: MypaBbUHAs U YKCYCHAs 1

22 [TpakTrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHON KUCIIOTBD» 1

23 CreaprHOBas U OJIEMHOBASI KMCIIOTHI, KaK MPEICTABUTEIH BBICIINX KaPOOHOBBIX KHCIIOT 1

24 Mpbu1a Kak COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JACHCTBHE 1

25 CroxHble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApONIN3 CIOXHBIX 3¢pUpoB 1

26 JKupsr: ruzmponus, mpuMeHeHne, OMOJIOTHYECKas POJIb )KHPOB 1

97 YrieBoabl: cocTas, Kiaccuukaius. BaxxHee nmpeacTaBuTenu: TI0Ko3a, GPyKTo3a, 1
caxaposa

28 Kpaxman u nenirono3a kak mpupoHbie TOTUMEPbI

29 KonTponbHas padota mo pazueny «Kucinopoacoaepkampe OpraHuiIecKie COeTMHEHUSD)

30 AMUHBI: METUJIAMHUH U aHUJIUH

31 AMUHOKHUCIIOTHI KaK aM(OTEpHBIE OPTaHUICCKUE COSAMHCHHUS, UX OMOJIOTHUICCKOE 3HAYCHHE. 1
[TenTuaet

32 benku kak mpupoHBIC BEICOKOMOJICKYIISIPHBIC COSTMHCHUS

33 OcHOBHbIE OHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COeTUHEHUN

34 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX coeanHeHMA. [ImacTMacchl, KayqyKH, 1
BOJIOKHA
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11 KJIACC

KoaunuecTBO 4acosB

Ne Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero
padoThI padoTsbI
1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAST KOH(PUTYpAIIHs aTOMOB 1
5 Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema XuMHU4ecKux 3neMeHToB . 1. 1
MemnpeneeBa, UX CBSI3b C COBPEMEHHOM Teopuel CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB U UX COCIMHEHH 1O TpyIiaM
3 Y TieproJiaM. 3Ha4eHHE MEPUOANIECKOT0 3aKOHA U CHUCTEMbI XMMHUYECKUX 351eMeHToB J1. 1. 1
MenpeneeBa B pa3BUTHH HAyKU
4 CtpoeHue BemecTBa. XUMUYECKas CBS3b, €€ BUJIbI; MEXaHU3MbI 00Pa30BaHMs KOBAJICHTHOU 1
cBs3u. BogopoaHas cBsi3b
5 BanenTtHocTh. DnekTpooTpunareabHocTh. CTeneHb okucieHus. BemecTsa MONEKyISIpHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHHUS
6 [Tonsatue o aucnepcHpIX cuctemMax. VICTHHHBIE U KOJUTOUIHBIE pacTBOPHI. MaccoBast 40t 1
BEIIECTBA B pacTBOPE
7 Knaccudukanms 1 HOMEHKIaTypa HEOpPraHUIECKUX coeTMHeHU. | eHeTnaeckas cBs3b 1
HEOPraHMYECKUX BEILECTB, Pa3INYHBIX KJIACCOB
Knaccudukanus XuMHUUECKUX peakliuii B HEOPTaHUYECKOW U OpPTraHNYeCKOi XUMUU. 3aKOH
8 COXPaHEHHUS MACChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpAIlleHUs YHEPTHUH MPU XUMUYECKUX 1
peaKIusax
9 CxopocTts peakiuu. OOpaTuMbie peakiini. XUMHUYECKOE PaBHOBECHE 1
10 [TpakTuyeckas padora Ne 1. « BnusiHue pa3nuvHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKOU 1 1
peaxKum»
1 DnekTponauTrueckas auccoruanus. [lonstue o Bomopoanom nokazarene (PH) pactBopa. 1
Peakmuu nonHoro ooMeHa. ['uaponn3 opraHu4eckix U HEOPraHUIECKUX BEIIECTB
12 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [IoHsATHE 00 37eKTpoIH3€e pacIiuiaBoB U 1




pacTBOPOB COJIEH

13 KoHnTtpoinbHas padota mo pazaeny «TeopeTudeckne OCHOBBI XUMHUM» 1

14 Meransl, ux nojoxenue B [leprnoandeckoil cucreMe XUMHYECKUX 21eMeHTOB /1. 1. 1
MenneneeBa 1 0coOeHHOCTU cTpoeHus: aToMoB. OO01IMe Qu3nveckre CBONCTBA METAIIOB

15 CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psii HAIIPSYKEHUI METAIIOB 1

16 XHUMHYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPUM, KAJIWH, KAJIbIIUA, MarHUH, aTFOMUHHMN ) 1
U UX COCTUHEHUN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COCAUHEHUI

18 XYMHYEeCKUE CBOWCTBA IIMHKA, JKeie3a U UX COCTUHEHUM

19 [TpakTudeckas padora Ne 2. "PerieHne sKCIIepUMEHTAIBHBIX 33124 110 TeMe « MeTayb»" 1

20 Hewmertannsl, ux nonoxxenue B [lepuoanueckoit cucreme xumuueckux snementoB 1. U. 1
MeHnpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21 Ou3nyecKue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOINHSI HEMETAIIOB (Ha IpUMEpE KUCIOPOa, Cephl, 1
docdopa u yranepona)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U UX COCTMHEHUI 1

23 XuMHUecKue cBOMCTBa a30Ta, pochopa 1 UX COeTUHEHUN 1

24 XHUMHYECKUE CBOMCTBA YTIIEPO1a, KPEMHHUS U UX COCIMHEHUN 1

25 [TpuMmeHeHre BaXXHEHIIINX HEMETAIIOB M UX COSIMHEHUIMA 1

26 O06o0menue 1 cucTeMaTu3alus 3Hanui mo teme «Hemetamwney. BerauciaeHus mo ypaBHeHUSIM 1
XUMHUYECKHUX PEAKINI U TEPMOXUMHUYECKHE PACUETHI

27 [IpakTuueckas pabora Ne 3. «Penienue skcriepuMeHTaIbHBIX 33/1a4 1o Teme "Hemeranst"» 1

98 KonTponbnas pabota nmo Temam «Metamib» u «Hemeramnbsy/Beepoccuiickas mpoBepodyHast 1
pabora

29 Heoprannueckue u opranndeckue KuciaoTsl. Heoprannyeckue u opraHnuecKre OCHOBAHUS 1

30 AmMoTepHbIe HEOpraHUYECKHe U OpraHNYeCKHe COeTMHEHUs. | eHeTHueckas CBA3b 1
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB

31 Ponp xumuu B obecrieueHnr SKOJIOTHIECKOMN, SJHEPTETHIECKOM U MUIIEBOM 0€3011acCHOCTH, 1




Pa3BUTHH MEIUITTHBI

39 [IpencraBienus 00 OOIMMX HAYYHBIX MPUHITUIIAX IIPOMBIIUICHHOTO MOTYYCHUST BAKHEHIIINX 1
BEIIIECTB

33 YenoBek B MUPE BEIISCTB U MAaTEPHAIIOB 1

34 XuMHUs ¥ 3J0pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







