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PabGouas mporpamma mno ydyeOHOMY mpeaMeTry «XuMmwus» (0a30BbI YPOBEHD)
(npenMetHas obnacTh «EcTecTBeHHO-Hay4YHBbIE MPEAMETHI») (J1ajleeé COOTBETCTBEHHO —
nporpaMma IO XUMHHU, XUMHS) BKJIIOYACT MOSICHUTENBHYIO 3alHCKy, COJEpKaHUe
oOy4eHHUsl, MIIAaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS MPOrPAMMBbI TI0 XUMUH, [IJIAHUPYEMbIE
pe3yNbTaThl, TEMAaTUYECKOE TIIAHUPOBAHUE, ITepeUYeHb (KOAUPUKATOP) pacipeieIeHHbBIX
o KjaccaM TIIpoBepseMbIX TpeOOBaHU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNnbHON MpOrpaMMbl CpPEeIHEr0 oO0mero oOpa3oBaHHUS U DJIEMEHTOB
coJiepKaHusl IO XUMUHU.

[losicHuTenpHast 3amucka OTpakaeT oOIMe NEeNM W 3aJayd HU3y4YeHUs XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ M3YyYCHUIO 00y4aroluuMUcs,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXe MOAXOJbl K OTOOpY COAepKaHusi,
K OIpEACICHUIO TUIAaHUPYEMBIX pe3yJIbTaTOB MU K CTPYKTYpe TEMaTUYECKOro
TUTAHUPOBAHUSL.

Conepxanue OO0ydeHUS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpHIC
MpeiaraloTcs Jisi 00s3aTeIbHOTO0 M3YyYEHHUS B Ka)XJIOM KJIacC€ Ha YPOBHE CPEIHETO
o01ero o0pa3oBaHusl.

[InanupyemMble pe3ysbTaThl OCBOCHHUS MPOrpaMMbl IO XUMHH BKJIIOYAIOT
JUYHOCTHBIE, METAaIlpPeAMETHBIC PE3yJIbTaThl 3a BECh IMEPUOJ OOYYEHHS Ha YpPOBHE
cpenHero obOmero oOpa3oBaHUs, a TaKXKe IMPEIMETHBIE JOCTHKEHHsI O00Yy4aroIlerocs
3a KaXbIi TOJ] OOy4EHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeAHero ooOiiero oopa3oBaHusl pa3padboTaHa
Ha OCHOBe TpeOOBaHUN K pe3yjabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MporpamMMBbI CpeHero ooIero oopaszoBanus, peacrasieHHbx B GI'OC COO, ¢ yuetom
Konnenuuu mnpenomaBaHusi ydeOHOTO mpenMera «XuMus» B 00pa30BaTeIbHBIX
opranuzanusix Poccuiickoit denepaiuu, peaausyroluXx OCHOBHBIE 00pa3oBaTelIbHbBIC
MporpaMMbl, ¥ OCHOBHBIX TOJOXEHMH (denepasibHOW  paboueil  TPOrpaMMbl
BOCITUTAHMUSI.

OcHOBY MOJIX0JIOB K pa3pabOTKe MPOTpaMMBbI IO XUMHH, K OTPEEICHUIO 00IIen
CTpaTeruu OOy4YEeHUs, BOCIIUTAHUS U PA3BUTHS OOYYAIOIINXCSI CPEICTBAMHU y4eOHOTO
npenvera «Xumus» ania 10-11  kmaccoB Ha 0a30BOM  YPOBHE  COCTaBWIIU
koHnenrtyanbabie monoxkeHus DIOC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
colepKaHUs, PE3yJNbTaTOB OOydYeHHss W TpeOOBaHMII K YPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

B cooTBeTcTBMU ¢ JaHHBIMU TOJIOKEHHSIMU MporpamMma Mo XUMHUM (0a30BbIHA
YpOBEHb) Ha YPOBHE CPEAHETO O0ITIeT0 00pa30BaHUS:

yCTaHaBIMBaeT o0s3aTeNbHOC (MHBAPUAHTHOE) TIPEIMETHOE COJEp)KaHUE,
OTIpeeNsieT KOJIMUYECTBEHHBIE U KAaYECTBEHHBIE €T0 XapaKTePUCTUKHN Ha KaXJIOM dTare
M3Y4YEHUsl TpeaMeTa, MPEeayCMAaTPUBACT MPHUHIIUIBI CTPYKTYPUPOBAHMS COACPIKAHUS
U pacrpezieieHus ero mo KjiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;



JaeT MPUMEPHOE paclpe/ielieHne y4eOHBIX YacOoB IO TEMATHYECKUM pasjeliaMm,
PEKOMEHAYET MPUMEPHYIO TOCJIEI0BATEIbHOCTh HM3YYEHUs OTACIBHBIX TEM Kypca
C YY9€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y9eOHOTO MpoIiecca,
BO3PACTHBIX 0cOOCHHOCTEH oOydaronuxcs 10 — 11 kmaccos;

Ja€T METOJMYECKYI0 HWHTEPIpETAlMI0 IeJIeM HW3y4YeHUsl MpeaMeTra Ha YpOBHE
COBPEMECHHBIX TNPHOPUTETOB B CHCTEME CpeaHero obmiero  oOpa3oBaHws,
COJIEP/KATEIIbHOW XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOU
0o0pa3oBaTEeNbHOM MpPOrpaMMbl CPEIHEro oO0mero o00pa3oBaHusl  (JTUYHOCTHBIX,
METaNpEeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IIO3HABATEIIHHOM
JeSTEIPHOCTH OOY4YaloIIerocss MO OCBOCHHUIO cojepxaHus mpeamera. [lo Bcem
Ha3BaHHBIM TMIO3WIMSIM B TpOTpaMMe TI0 XUMHUHU COOJIOZCHAa TMPEEMCTBEHHOCTH
¢ (denepanbHOl pabodyeil mporpaMMoil OCHOBHOTO 0OIEro 0Opa3oBaHUsI MO XUMHUU
(nnst 8-9 kmaccoB oOpa3oBaTeIbHBIX OpraHU3aIlMii, 0a30BbIN YPOBEHB).

[Iporpamma 1O XUMUM SBJISIETCS OPUEHTUPOM [IJII COCTaBJICHUSI paboumx
MpOTrpaMM, aBTOPbI KOTOPBIX MOTYT MPEJIOKUTH CBOM MOJXOJ K CTPYKTYPHUPOBAHUIO
U TIOCJIEIOBATEIBLHOCTH H3Y4YeHUs Y4eOHOro MaTepuaia, a TakKe CBO€ BHUJICHUE
OTHOCHUTEJILHO BO3MOXHOCTH BbIOOpa BapUATUBHON COCTABIISIIONIECH COAEp KAHUS
MpeaMeTa IOMOJHUTEIBHO K 0053aTeIbHON (MHBAPUAHTHOM ) YaCTH €0 COJIep KaHUsI.

Xumuueckoe oOpa3oBaHME, TOJy4aeMOe BBIMYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliu, SIBISETCS HEOTHEMJIEMOM YacThi0 UX OOpa30BAHHOCTU M CIIYXKHUT
3aBEPIIAOIINM ITANIOM PEaTU3ali Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOYEBBIX
IICHHOCTEH, TMPHUCYIIUX IEJIOCTHON CHCTeME XMMHUYeCKoro obOpasoBanus. KiroueBbie
IIEHHOCTH KacaroTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PECHHUS
M 00mmel KyJbTypbl YeJIOBEKa, a TAKXKE IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBI0O W TMPUPOAHON cpene. Peammsyercss xumudeckoe o0Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHEro o0miero oOpa3oBaHUsI CPEACTBAMHU Y4eOHOTO
npeaMera «XuMus», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OINpPEIEIEHbl B Mporpamme
M0 XUMHUHU C Y4€TOM CHelU(UKH HAYKH XUMUU, €€ 3HAYCHUs] B MO3HAHUHM TPHUPOIBI
1 B MaTepuUajibHON JKU3HU OOIIECTBA, a TAKXKE C y4eTOM OOIIUX IeJIed W MPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro oOIIero oopa3oBaHUs
B Poccutickoit denepanuu.

[Ipu dopmupoBanum comepx aHusi MpeaMeTa «XUMHUSD YUYTEHBI CIEIYIONTUE
MOJIOKEHUS O CTIEU(PUKE U 3HAUCHUH HAYKU XUMUMU.

XUMHSI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIh B CO3/TaHUH
HOBOM 0a3bl MaTepuaibHOM KyJNbTYphl, BHOCUT CBOM BKJIaJ B (OpMHUpPOBAHUE
pPallMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE IEJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroIeM MUpe KaKk O €IUHCTBE MPUPOJBI U YEIOBEKa, KOTOpoe (hopMHUpyeTcs
B XMMHU Ha OCHOBE ITOHMMAaHHS BEIIECTBEHHOIO COCTaBa OKPYKAIOIIEro Mupa,
OCO3HAHHMSI B3aUMOCBSI3U MEXY CTPOEHUEM BEUIECTB, UX CBOMCTBAMH M BO3MOKHBIMU
00JacTsIMU TPUMEHEHU .



CoBpemeHHass XUMHsI KaK Hayka CO3UAATeNbHas, HAayKa BBICOKMX TEXHOJIOTHHI
HaIlpaBJI€Ha Ha pelIeHUE TJI00ATBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHUS YEIOBEUECTBA —
CBIPbEBOM, DHEPTETUYECCKOM, MHUIIEBOM, HSKOJOTUYECKON OE30MacCHOCTH W OXPaHBI
310pOBbs. T€CHO B3aMMOJAEUCTBYS C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHs CTaja
HEOTHEMJIEMON YacThI0O MHUPOBOW KYJIBTYpPbl, HEOOXOJWMBIM YCIOBHUEM YCIIEUIHOTO
TpyJla ¥ ’KU3HU KaXKJI0TO 4JieHa 0011ecTBa.

B cooTBeTcTBUU ¢ OOIIMMHU LEISIMH U TPUHIIUIIAMU CPETHETO 00111ero 00pa3oBaHus
conepxkanue mnpeamera «Xumus» (10 — 11 kmaccel, 0a30BbIi ypOBEHb H3y4YCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOJATOTOBKY OOYyUYaIOIUXCS,
HEOOXOUMYI0O UM [IJIi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIHOTO
BKJIFOUEHHSI B JKM3HBb COILIMYyMa, MPOJIOJDKEHUS OOpa30BaHUs B Pa3IMYHBIX 00JIACTSIX,
HE CBSI3aHHBIX HETIOCPEIACTBEHHO C XUMUEM.

CocTaBIsOMUMH TIpeaMeTa « XUMUS» ABISIOTCS 0a30BbIe Kypchl — «Opranudeckas
xuMus» U «O011as 1 HeOpraHUuvecKass XUuMHUs», OCHOBHBIM KOMIIOHEHTOM COJICPKaAHUS
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW 1O HEOPTaHMYECKOU
XUMUU (C BKIIOUYEHHEM 3HAHMM U3 OOmed XUMHH) M OPraHuYecKOW XHUMHH.
@opMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW TpPU HM3YYEHHUH MpeAMeTa O00ecrneyruBaeT
BO3MO>KHOCTh PACCMOTPEHHS BCETO MHOT0O0Opa3usl BEIIECTB HA OCHOBE OOIIMX MOHITHIA,
3aKOHOB U TEOPUN XUMUMU.

Crpyktypa coaepxaHus KypcoB — «Opranudeckas xumusi» u «OOmas
W HeopraHuyeckas XuMUs» cPoOpMHUpOBaHA B MporpaMmMe MO XUMUU Ha OCHOBE
CUCTEMHOTO MOJAXO0/a K U3YYEHHUI0 YYEOHOro mMaTepuana U 00yCIOBIEHA UCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUHN Ha OTPE/ICICHHBIX TEOPETHUECKUX YPOBHAX. B Kypce
OPraHWYECKOM XMMHUM BEIIECTBA PACCMATPUBAKOTCA HA YPOBHE KIIACCHYECKOM TEOPHUH
CTPOCHMUSI OpPraHWYECKUX COEAUHEHHWW, a TaKXKEe Ha YPOBHE CTEPEOXUMHUYECKUX
Y 3JIEKTPOHHBIX MPEJCTABIECHUN O CTpOeHUH BelecTB. CBeieHHs 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHM — OT YIVIEBOJOPOAOB JO CIOXKHBIX OHOJOTMYECKU
AKTUBHBIX COE€IUHEHHMH. B Kypce OpraHMyeckod XUMHUHM IIOJIYy4YarOT pPa3BUTHE
chopMHUpOBaHHBIC Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHUs TEPBOHAYAIHHBIC
MPEACTABICHUS] O XHMHYECKOW CBS3M, KIACCU(DPUKAIMOHHBIX MpPHU3HAKAX BEILECTB,
3aBHCUMOCTH CBOWCTB BELIECTB OT UX CTPOCHUS, O XUMUUYECKOU PEAKIIUU.

B nmpeamere «Xumus» 6a30BOTO YPOBHSI pacCMAaTPUBAETCS MU3YUYEHHBIN Ha ypOBHE
OCHOBHOI0 0011ero 00pa3oBaHUsl TEOPETHUYECKUH MaTepuan M (PaKTOJIOTHYEeCKUue
CBEJICHUSI O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «Oomas
M HEOpraHuyeckas XUMHs» OOydYaroIIMMCs MPEeAO0CTaBISAECTCS BO3MOXXHOCTh OCO3HATH
3HaYeHHE TMEePUOJUUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX M METOJ0JIOTMYECKUX
MO3ULIUNA, TIyOXXKe TMOHITh HCTOPUYECKOE HW3MEHEHHE (YHKIMH 3TOro 3aKoHAa —
oT 00o01Iaromel 10 OOBACHSIONIEH U MPOrHO3UPYIOIIEH.

Envnas cucremMa 3HaHUMKM O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHHUM,
CBOMCTBAX W MNPUMEHEHHH, a TAKXKE O XHUMUYECKUX pEaKUUsAX, HUX CYLIHOCTH
Y 3aKOHOMEPHOCTSX MPOTEeKaHus nononHseTca B Kypcax 10 u 11 knaccoB anmeMeHTamMu



COJIEpKAaHMS, UMEIOIIIMMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. JTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMUHM C APYTUMU HAyKaMu, PACKPBIBAIOT €€
poJib B TO3HABATEIHLHOM W MPAKTUYECKOM JEATEbHOCTU YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUS K IPOLIECCY TBOpUECTBa B OOJACTH TEOPUU U MPAKTUYECKHUX
MPUJIOKEHUN XHMUHU, TIOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO
U JINYHOCTHO 3HAYMMBIX MPOoOJeMax, CBSI3aHHbBIX C XUMHUEH, KPUTHUECKH OCMBICIUBATh
UHGOPMAIIUIO U PUMEHSTH €€ JJIsl TIOTIOHEHUS 3HAaHUM, pEelIeHUsI MHTEIUIEKTYalbHbIX
U 3KCHEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3a1ad. CopepxaHue ydyeOHOro mpenmMera
«XuMus»  JAHHOTO  ypPOBHS  M3YYEHHUS OPHEHTHPOBAHO Ha  (QOpMHUpOBAHUE
y 00yYaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI JIJIsi MOHUMaHWs (DUIOCOPCKUX HIIEH,
TaKuX Kak: MaTepualbHOE €IMHCTBO HEOPraHMYECKOTO W OpPraHUYECKOro Mupa,
0OyCJIOBIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, I103HABAEMOCTb
MIPUPOJIHBIX SIBJICHUW MyTEM SKCIIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEXKIY HOBBIMU
(dbakTaMi M TEOPETHUYECKUMHU MPEINOChUIKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUU
AKOJIOTMYECKUX MpoOJieM, a Takxke MpobsieM COEpeKEeHUs] IHEPTETUUECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHasoB.

B mutane pereHus 3aja4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIMN O0YYaIOIIUXCS
MIPUHATHIC TPOTPAMMOM IO XUMUH MOXO/IbI K OTPEICTICHUIO COJICPKAHUS U TTIOCTPOCHUS
npeaMeTa MpeayCMaTpUBalOT (OpMUpPOBAHUE Yy OOYyYarOUIUXCS YHUBEPCAJIbHBIX
Y4eOHBIX JEHCTBUM, UMEIOIKNX Oa30BOE 3HAUCHUE JI PA3JIMUHBIX BUIOB JCSITEILHOCTH:
pemieHuss mpoOieM, MOUCKa, aHaiu3a M o0pabOTKH MHGOpPMALMH, HEOOXOIUMBIX
JUIsE TIpUOOPETEHUSI OIbITa MPAKTUYECKOW U HCCIEIOBATEIIbCKON JesATeIbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUM XUMUH.

B npakTtuke npenogaBaHus XMMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus
TaKk ¥ Ha YPOBHE CPEIIHEr0 OO0IIero oOpa3oBaHuUs, MPU OMPEIEICHUHN COJEPKATEIbHON
XapaKTepUCTUKU IeJed M3y4deHUs TMpeaMeTa HalpaBiCHUEM MEPBOCTEIICHHOM
3HAYUMOCTHU TPAJAUIIMOHHO TPU3HAETCS (POPMHUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00J1acTh COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JACATEILHOCTH YEJIOBEKA U KaK
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOINYECKON TOYKHU 3PEHUSI TaKOM
MOAXO/I K ONPEAECICHUIO LEJIeN N3yUeHUs MPEIMETA SIBJISECTCS BIIOJIHE OMPaBAaHHBIM.

['maBHBIMU TIETISIMU U3YYEHHS TMpeaMera «XUMUsS» Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus Ha 0230BOM YPOBHE SIBJISIFOTCS:

dbopMupOBaHHE CHUCTEMbl XMMHUYECKHX 3HAHWHM KaK Ba)KHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUW KAPTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHSTHS,
(dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUM XHMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE
¥ TOHMMAHHWE CYIIHOCTH JOCTYITHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;

dbopMHpoBaHWEe W pPA3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJaX TO3HAHUS
BEIIECTB W XUMHUUYECKUX PEaKIHi, HEOOXOAUMBIX [Jii MPUOOPETEHUST YMEHH
OPUEHTHUPOBATHCS B MUPE BEUIECTB U XUMUUECKUX SBJICHHUM, UMEIOIINX MECTO B PUPOJIE,
B IPAKTUYECKOM Y MOBCEAHECBHOW KU3HU,



pa3BUTHE YMEHUH M CIOCOOOB JEATETHHOCTH, CBSI3aHHBIX C HaOIIOJCHHEM
U OOBSICHCHHEM XHMHYECKOTO HKCIIEPUMEHTA, COOJIOICHHEM IMpaBWI O€30MacHOTO
oOpallleHHUsI C BEIIECTBAMM.

CopepxaTenbHast XapaKTePUCTHKA TIeJIeH U 3a1a9 U3YYCHHSI PEAMETa B IPOTpaMMe
0 XMMHUHU yYTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBHUH C HOBBIMHU IPHOPHUTETAMHU
B cHCTEMeE cpeHero obmiero oopazoBanus. CeroaHs B MPEOIaBaHUN XUMUU B OOJIBIIICH
CTCTICHH OTAACTCS MPEANOYTCHHE MPAKTUICCKOW KOMIIOHEHTE COJEp)KaHUsl 0OydeHHUs,
OPHEHTHPOBAHHOW Ha TMOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHW3allnu,
BJIAJICIONIET0 HE HA0OpOM 3HaHWH, a (YHKIMOHAIBHOW TpPaMOTHOCTBIO, TO €CTh
crocob6aMu M YMEHUSIMU aKTHBHOTO TIOJYUYCHHS 3HAHWA U MMPUMEHEHHS UX B peaTbHOU
KU3HHU VIS PEIICHUS TPAKTUIECKUX 3a]1ad.

B 3Toli CBsi3M TpW HM3YyYEHUHW MpeaMeTra «XHUMHS» JTOMHUHHPYIOIIee 3HAUCHHE
MIPHOOPETAIOT TaKUE MEN U 3a/1a49H, KaK:

aganTays OOYJaloImUXCS K YCJIOBHSAM JTWHAMHYHO Pa3BHBAIOMIETOCS MUpa,
(dbopMHpOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTCIIbHOMY NMPUHATHIO IPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CHTYAIIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dopMupoBaHre y 00yJarOMUXCs KITFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTSHIIHN ),
MMCIOINX YHUBEPCATLHOE 3HAYCHUE I PA3IUYHBIX BUIOB JIEATCIBHOCTH: PEIICHUS
npoOjeM, TOMCKa, aHamuM3a W 00paboTku  uHbOpMaIMH, HEOOXOIUMBIX
IUTSL IPUOOPETEHUS OTIBITA ICITEITLHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B TIO3HAHHUU
XUMHUH, a TakKe JUIsl OICHKH C TO3WIMHA 3KOJOTHMUYECKOW Oe30MMacHOCTH XapakTepa
BIIMSTHUSL BEIIECTB M XMMHUYCCKUX TPOIIECCOB HA OPTaHMW3M 4YEJIOBEKA W MPHUPOIHYIO
cpeny,

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEW O00YyYarolUXCsi: CIHOCOOHOCTH CaMOCTOSITEIBHO TPHOOPETaTh HOBBIE
3HAHUS 10 XWMHU B COOTBETCTBHU C XHU3HEHHBIMH ITOTPEOHOCTSMH, HCIOJIH30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTHH JIJIs TOMCKA M aHAIN3a YIeOHOW 1 HAydHO-
MOMYJISIPHON HH(POPMAIH XUMHYECKOTO COJICPIKaAHNS;

dbopMHpoBaHrE W Pa3BUTHE y OOYYAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIICHUS, HaOJF0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, IpPH IUIAHUPOBAHWUU W MPOBEACHUU XHUMHYECKOTO
OKCIIEPUMCHTA;

BOCITUTAHUE Y 00yJarOIMUXCs yOKICHHOCTH B TYMaHUCTUYECKON HAPABIICHHOCTH
XMUMHH, €€ BAXHOH pOJIM B PEIICHUU TJIOOAIBHBIX MPOOJIEM palMOHATBHOTO
MIPUPOJIONIOIL30BAHMS, TIIOMOJIHCHHUS JHEPIreTHYCCKUX PECYpPCOB M COXpaHEHUS
MIPUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOAUMOCTH OEpPEKHOTO OTHOIICHUS
K TPUPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUS ONBITA HCIOJIb30BAHUS
MOJIyUYCHHBIX 3HAHWH JJI MPUHATHS T'PAMOTHBIX PEHICHUH B CHUTYyalMsX, CBSI3aHHBIX
C XUMHUYECKUMHU SIBJICHUSIMH.



lenm w 3amaum  wW3ydeHHUs TpeaMmeTa «XUMHS» TMONYYHId TMOAPOOHYIO
METOAMYCCKYI0 WHTeprnpeTanuio B pasnaene «lLmanmpyembie pe3yabTaThl OCBOCHUS
MIPOTPAMMBI 110 XMMHH», TAKUM 00pa3oM OOECIEYCHO YETKOE TPEICTABICHHUE O TOM,
KaK¥e 3HaHHUS U YMEHHSI UMEIOT MPSMOE OTHOIICHHE K peaM3allii KOHKPETHOM IIEITH.

B yuebGHOM mutaHe cpemHero obmiero oOpa3oBaHHS MpeAMET «XHUMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEeIMETHOM 00macTn « ECTeCTBeHHO-HAyUHBIE TIPEIMETHI.

OO6miee 9MCIIO 4YacoB, PEKOMEHIOBAHHBIX [JII M3yYeHUS XUMUHU, — 68 dacos:
B 10 xmacce — 34 gaca (1 gac B Heemo), B 11 kimacce — 34 vaca (1 yac B Hezeno).



COIEPKXAHUE OBYYEHMUA

10 KJIACC

Teopernyeckue OCHOBBI OPraHUYeCKOM XUMHUU

[IpeameT opraHWyYecKOM XHWMHM: €€ BO3HMKHOBEHHE, DPa3BUTHE U 3HAUYCHHE
B MOJYYEHWH HOBBIX BEIIECTB M MaTepHAIOB. Teopus CTPOEHUS OPraHUuYeCKHX
coequnennit A.M. BbytnepoBa, ee ocHoBHbIe monoxkeHUs. CTPYKTypHBIE (HOPMYIIBI
OpraHUYecKuX BemniecTB. ['omMosiorus, u3oMepus. XUMHUECKasi CBSA3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBinenre o KiaccupuKaluu OpraHUYECKUX BemlecTB. HomeHknatypa
OpraHUYECKUX COCAUHEHUH (CHCTeMaTH4ecKas) U TPUBUAJIbHbIE Ha3BaHUS BAKHEUIINX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

OKCHEepUMEHTAIbHBIE METOJbl M3YYEHHMsS BEIIECTB M WX MPEBpallCHUA:
O3HaKOMJIEHUE ¢ 00pa3llaMl OpPraHMYECKUX BEIIECTB U MaTepHallaMH Ha MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAOJIOJCHUE U ONHCAHUE
JE€MOHCTPALIMOHHBIX OMBITOB MO MPEBPALLEHUIO0 OPraHUYECKUX BEIECTB MPU HarpEBaHUU
(ruaBiieHue, 0OyTIIMBaHUE U TOPEHHUE).

Yruesoaopoasl

AJKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKUI psAl. MeTaH U 3TaH — NPOCTEHIINE
MPEJICTABUTENN AJTKAHOB: (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA (pEaKIUH 3aMEIIECHUs
Y TOpPEHUS ), HAX0K/ICHHE B PUPO/JIE, OJIYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAd. OTWIEH W IPONWIEH —
npocTeire IpeaCcTaBUTeNId alKeHOB: (PU3NMUecKUe U XUMUYECKUE CBOMCTBA (peakLuu
TUAPUPOBAHUS, TaJOTC€HUPOBAHUS, TUIApATAllMM, OKHUCJIEHHS U MOJMMEpU3aLn),
IIOJIy4YE€HHUE U IIPUMEHEHHE.

Anxkanuensl: Oyrtanuen-1,3 u wmetunOyraaueH-1,3: crTpoeHue, Ba)KHEHIIME
XUMUYECKME CBOMCTBa (peakuuss mnoiaumepusauuun). IlomydeHne CcHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTHYECKUN Psif. AUETHUIEH —
MPOCTEUILINI MPEICTABUTENh AJKMHOB: COCTAaB, CTPOCHUE, (PU3UUYECKHE U XUMUUYECKUE
CBOMCTBa (p€akuuu THUIPUPOBAHUS, TAJIOIC€HUPOBAHMS, TUAPATALHMH, TOPEHUs),
MTOJIyYEHHE U IPUMEHEHHE.

Apensl. ben3zon: cocras, cTpoeHue, PU3NYECKUE U XUMUYECKUE CBOMCTBA (peakuu
raJIOTEHUPOBAHUSI U HUTPOBAHHUA), MOJIy4YeHUE M MpUMEHEHUEe. TOKCUMYHOCTh apeHOB.
I'eneTnueckas CBs3b MEXKAY YIVIEBOJOPOJAMH, NPHUHAICKAMMMH K Pa3JIMYHBIM
KJIaccam.

[IpupoaHbie UCTOYHUKHU YTIeBOAOPOIOB. [Ipupoanblii ra3 u nonyTHbie HEPTIAHBIE
ra3el. HedTpb 1 ee npoucxoxaenue. CriocoObl nepepadOTKH HEPTHU: IEPETOHKA, KPEKUHT
(TepMuueckuii, KatanuTuueckuii), muponus. I[Ipoayktel mepepaboTku HedTH, HUX
MPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHbIN yrojib W MPOIYKTHI €ro
nepepadoTKH.



OKCHEPUMEHTAIbHbIE METOJAbl H3YYEHHUSI BEIIECTB W WX MPEBPAIICHUN:
O3HAaKOMJICHHE C Oo0pasllaMu IUIacTMAacC, KaydyKoB M pe3uHbl, Koyuiekiuu «HedToby
U «Yroiib», MOIECIMPOBAHUE MOJIEKYJ VYIJIEBOJAOPOJOB U TaJIOr€HOMPOU3BOIHBIX,
IPOBEJICHNE MTPAKTUICCKON PAOOTHI: MOJYyUYCHHUE ITHUIICHA U U3YUEHHE €r0 CBONCTB.

Pacuernrie 3agaun.

Brruucnenus mo ypaBHEHHUIO XUMHYECKOW peakIuy (MacChl, 00beMa, KOJIMIECTBA
HMCXOJHOTO BEMIECTBA WJIM TMPOAYKTa pEaKIMU IO H3BECTHBIM Macce, 00beMY,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WU MIPOJTYKTOB PEAKIIHH ).

Kucaopoacoaepxaiue oprannyeckue coeMHEeHNs

[IpenenbHbIe OAHOATOMHBIE COUPTHI. METaHON U 3TAHOJ: CTPOCHHUE, (HU3UUECKHE
U XMMHYECKHUE CBOMCTBA (peaklMHM C aKTUBHBIMH METajlaMH, TajJor€HOBOJIOPOJIaMH,
rOpeHue), MpuMeHeHne. BogopoaHbie CBs3M MEXAY MOJEKyJIaMu crupToB. JleilcTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CHUPTHI. DTUJICHTIIMKOIL U TIULEPUH: CTpPOCHHE, (U3UYECKUE
1 XMMHUUYECKHE CBOMCTBA (B3aUMOJICUCTBUE CO IIEIOYHBIMUA METaJJIaMH, KaueCTBEHHAS
peakiys Ha MHOrOaTOMHbIE CIIUPTHI). JlelicTBue Ha opraHu3M uesnoBeka. [IpumeneHue
[JIMIEPUHA U ATUJICHTIIUKOJISL.

®deHoJI: CTPOCHUE MOJIEKYJTbI, (PU3HUUECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
(dbenona. [Ipumenenue denona.

Anpaerunpl. DopManbAeTru, alleTAIbICTU/l: CTPOCHUE, PU3NUECKHE U XUMUYECKUE
CBOMCTBA (pEaKIIMU OKUCIIEHUS U BOCCTAHOBJICHHU S, KAUECTBEHHBIC PEAKIINH ), TOTYyUYCHHE
Y TIPUMEHEHHUE.

OnHOOCHOBHBIE Mpe/e/ibHbIE KapOOHOBBIE KHUCJIOTHI. MypaBbMHAs U YKCYCHas
KHCJIOTBL: CTpOEHUE, PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME AJId Klacca
KUCJIOT, peakuus JTepudukanuu), TMojdydyeHue U mnpuMeHeHue. CreapuHOBas
1 OJICMHOBAs KUCJIOTHI KaK MPEJICTABUTEIN BBICHIUX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JEeHCTBUE.

Cnoxuble 3Qupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIAPOJSIU3 CIIOAKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenune xupos. bruonornyeckas posb KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, AW- U TOJUCAXAPUIBI).
I'mrok03a — mpocTeHmii MOHOCaxXapuI: OCOOEHHOCTH CTPOCHUS MOJICKYJIBI, (DU3UICCKHE
W XUMHUYECKue cBoHcTBa (B3aummopeicTBue ¢ ruapokcuaoM wmeau(Il), oxucnenue
aMMHa4YHBIM pacTBOpoM okcumaa cepedpa(l), BoccraHoBiIeHUE, OPOKEHHE TIIOKO3bI),
HaxOXJeHUE B TPUPOJIE, TPUMEHEHHE, Onosorudeckas poib. dorocunre3. Opykrosa
KaK U30MEP TITIOKO3bI.

Kpaxman wu wuemnono3a kak mnpupojHble monumepbl. CTpoeHne Kpaxmana
U 1eunono3pl. Pu3nmyeckue W XUMHUYECKHE CBOWCTBA Kpaxmana (THUIpOJIu3,
KaueCTBEHHAs PEaKIIUsI C HOJIOM).

DKCIepUMEHTAIbHBIE METOIbI U3YUEHHUSI BEILIECTB U UX IIPEBPAICHUI: IPOBEACHUE,
HaOJIOJICHWE W  ONKHCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
KaueCTBCHHBIC PEAaKIMd OJHOATOMHBIX CIUPTOB (OKHUCIEHHWE OTaHOJA OKCHIOM
Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TIIMIIEPUHA C THAPOKCHUIIOM

10



meau(Il)), ampaerugoB (OKUCIEHHWE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l)
u rtuapokcugom wmenu(ll), B3ammonmelcTBHE Kpaxmaga ¢ HOAOM), IPOBEICHUE
MPAaKTHYECKOH paOOThI: CBOMCTBA pacTBOPA YKCYCHON KUCIIOTHI.

Pacuernsie 3anaun.

Brruncnenus o ypaBHEHHUI0O XUMUYECKOW Peakiuu (Macchl, 00beMa, KOJIHYECTBa
MCXOJTHOTO BEIIECTBA WJIM TMPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00Bemy,
KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A30Tcoaep Kkale OpraHuvyecKue coeMHeHus

AMUHOKHUCIOTBl Kak aM(OTepHbIe OpraHuYecKhe coeauHeHus. Puzndeckue
U XHMHUYECKHE CBOICTBAa aMUHOKHCIOT (Ha mpuMepe TIHUIMHA). buojormueckoe
3HaYe€HUEe aMUHOKUCIOT. [lenTupl.

benku Kkak nOpHUpOJHBIE BBICOKOMOJEKYJsIpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAs U TPETHUYHAs CTPYKTypa OeJIKOoB. XUMHUECKHUE CBOWCTBA OEIKOB: TUAPOIIU3,
JeHaTypalus, KaueCTBEHHBIC PEaKIINH Ha OCIKH.

DKCcTepuMEHTAIbHBIE METO b N3YyUYEHUS BEIIECTB U UX MPEBpAIICHUN: HAOTIOICHNE
¥ OINHCaHWE JACMOHCTPALMOHHBIX OMBITOB: JCHATYypalus OCJIKOB TMpU HarpeBaHUH,
LIBETHBIE PEAKIIUU OEIIKOB.

BrbicokoMoOsIeKyISIPHBIE COeTUHEHUS

OCHOBHBIE TOHSTHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — IMOJIUMEpHU3aLUs
Y TTOJIMKOH/ICHCALIUSL.

OKCIEepUMEHTAIbHBIE METOJIbl M3yUYEHHMS BEHIECTB M UX MpEeBpalleHUM:
O3HAKOMJIEHHE C O0O0pa3llaMu MPUPOJTHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMACC,
Kay4yKOB.

MexknpeaMeTHbIE CBA3H

Peanmzannst MeXIpeaMETHBIX CBS3€d NPU M3YYEHUHM OPraHUYECKOW XHUMHH
B 10 kytacce ocymiecTBIs€TCS Uyepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH [JI1 OTAECIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO6111e ecTeCTBEHHO-HAYYHBIE IOHATHS: SIBJICHUE, HAYYHbIN (DAaKT, TMIIOTE3a, 3aKOH,
Teopusl, aHallu3, CUHTE3, Kiaccuukaius, NepuoJuIHOCTb, HAOII0IeHNE, U3MEPEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®usuka: Matepusi, SJHEPIrusi, Macca, aToOM, JJIEKTPOH, MOJEKYJa, SHEPreTUYECKUI
YpOBEHb, BELIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3UUYECKHE
BEJIMYUHBI U STUHULIBI UX U3MEPECHUSI.

buonorus: knerka, opraHusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
dboToCcHUHTE3, OMOJOTUYECKH AKTUBHBIC BEIIECTBA (OCIIKH, YTIEBObI, JKUPHI, (HEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpHBIE MOPOAbI, IOJE3HBIE HCKONMAeMble, TOIUIKBO,

PECYpCHI.
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TexHonorus: IMUIICBBIC MPOAYKTBEI, OCHOBBI PAllMOHAJIBHOI'O IIMTAHHWA, MOIOIIHEC
CpCaACTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHC ITPCIIapaThl, MAaTCPpUAJIbI U3 HCKYCCTBCHHBIX
N CHHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA
Teopernueckue 0CHOBbI XUMMU

XHUMHUYECKUN 3JeMEHT. ATOM. SAapo aTtoma, M30TONbl. DJNEKTPOHHAs 000J0YKA.
DHepreTUdecKue ypOBHH, IMOAYPOBHU. ATOMHBIE OpOWTanmH, S-, p-, d- DIEMEHTHI.
Oco0OeHHOCTH pacipeeNieHus SJIEKTPOHOB IO OPOUTANISIM B aTOMax AJIEMEHTOB MEPBBIX
YETBIPEX MEePUOA0B. DIEKTPOHHAS KOH(DUTYypaIrs aTOMOB.

Ilepuonnueckuit 3axkoH u llepuomuueckas cucreMa XUMHYECKUX DIJIEMEHTOB
.. MengeneeBa. CBsi3zb MNEPUOJUYECKOTO 3aKOHa U llepmoanmveckol CUCTEMBI
XuMH4eCKuX 3neMeHToB .M. MeHeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHHUS aTOMOB.
3aKOHOMEpPHOCTH M3MEHEHHSI CBONCTB XUMHUYECKHUX HJIEMEHTOB M O00Opa3yeMbIX HMHU
MPOCTBIX M CJOKHBIX BEUIECTB MO TPYIIAM M NEPUOJaM. 3HAYECHUE TMEPUOIAYECKOTrO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHue BelecTBa. XUMUYECKas CBsI3b. BUbI XUMHUUYECKOM CBsI3U (KOBAJICHTHAs
HEMOJsIpHAss W TOJISIpHAsi, HWOHHAs, MeTauimdeckas). MexaHusmbl 0Opa3oBaHUs
KOBAQJICHTHON XMMHYECKOM CBSI3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas
CBSI3b. BalleHTHOCTH. DJIEKTPOOTPULIATEIBHOCTh. CTENEeHb OKUCICHUs. VIOHBI: KaTHOHBI
Y aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSA. 3aKOH IMOCTOSHCTBA
COCTaBa BEHIECTBA. UMbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIIECTB
OT THUIIA KPUCTAIUIUYECKOU PELIETKH.

[TonsTre o nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOUIHBIE PacTBOPbI. MaccoBas
JIOJIsI BEIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coennHeHuii. HoMeHkiatypa HEOpraHMYeCKuX
BeHIECTB. ['€HeTMYecKas CBSI3b HEOPraHWYECKHUX  BEMIECTB, MNPUHALICKAIIUX
K pa3JInYHbIM KJIacCaM.

Xumnueckas peakius. Knaccupukanus XuMAYECKUX peakui B HEOPraHUYECKOU
W OpPraHu4eCcKOM XHWMHHU. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPaHCHUS
Y MPEBPALICHUS SHEPTUU NMPU XUMUYECKUX PEAKLIUSX.

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT pasnuyHbIX (akTopoB. OOpaTuMbIe
peakunu. XuMuueckoe paBHoBecre. DAKTOPHI, BIUSIONIME HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [Hlarense.

OnekTpoiuTuueckas auccouuanusi. CusbHble W cliadbie 3ekTponuThl. Cpena
BOJIHBIX PAacTBOPOB BEIIECTB: KHUCIIAs, HEWTpalibHasA, LIeo4YHasd. Peakuuu HOHHOTO
oOMeHa.

OKuCIUTETLHO-BOCCTAHOBUTEBHBIE PEAKITUU.
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ODKCNEPUMEHTAIbHBICE METO/bl H3YyYE€HUsS BEUIECTB M MX MPEBpaAILCHUMN:
neMoHcTpanus — Taomun  «llepmonnueckas  cucTeMa  XMMHYECKMX — DJIEMEHTOB
J.1. MennaeneeBa», HU3ydeHHE MoOJieNied KPUCTAIIMYECKUX PEIICTOK, HaOJI0JICHUE
U OIHMCAHUE JEMOHCTPAIIMOHHBIX U J1aOOPATOPHBIX OIBITOB (Pa3IOKEHHE IMEePOKCH]IA
BOJIOpOJia B MPUCYTCTBUM KaTajau3aTopa, OINPENCIICHUE Cpelibl PaCTBOPOB BEILIECTB
C MOMOIIBI0 YHHUBEPCATBLHOTO HHIWKATOpA, PEAKIIMM HOHHOTO OOMEHa), MPOBEJICHUE
MpaKTHUECKON paboThl «BiusHHE pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaKkum».

Pacuernrie 3amaun.

PacueTsl Mo ypaBHEHUSIM XMMHUYECKHX PEAKIUKA, B TOM YUCJIE TEPMOXUMUYECKUE
pacyeThl, pacueThl C UCIIOJIb30BAHUEM MOHSITHS «MACCOBAs JI0JS BEIIECTBAY.

Heopranuyeckas xumus

Hemeramnsl. Ilonoxxenne HeMeTtauioB B llepuoanyeckoll cUCTEME XUMHUYECKHUX
aneMmenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHUs aTOMOB. Pu3nyecKue CBONCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpuUMepe KUCIopoaa, cepbl, (ocdopa
U yTJIepoJa).

XUMUYECKHE CBOMCTBA BaXHEWIIUX HEMETAUIOB (TajloT€HOB, CEphl, a30Ta,
docdopa, yriaepoaa u KpeMHUsI) U UX COCAMHEHUN (OKCHUIOB, KHUCIOPOJCOAEPIKALIUX
KHCJIOT, BOJIOPOAHBIX COETMHEHUN ).

IIpuMeHeHre BaXKHENIIINX HEMETAIOB U UX COCUHEHUI.

Meramnel. Ilonoxxenne wetawioB B llepuonnueckon cuCTEME XHMHYECKHX
sanemeHToB J[.M. MenneneeBa. OcCOOEHHOCTH CTPOEHUS INEKTPOHHBIX 000JI0YEK ATOMOB
MetaioB.  OOmue  ¢usmyeckue cBoiicTBa MeTawioB. CIiaBbl  METaJIOB.
DIIEKTPOXUMHUYECKUN PSAI HAMIPSHKEHUN METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIIMX METAUIOB (HATPUM, Kaaui, KaablUi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

OO61Me cnocoObl MoJy4eHHsl MeTaIJIoB. [I[pruMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCNEpUMEHTAIBHBIE METO/IBI U3YUYEHHMS BEIIECTB U UX MPEBPALICHUI: U3YUYECHHE
KoJulekiuu  «MeTajulel M CIUIaBbl»,  OOpa3lioB  HEMETalIOB,  PELICHHE
OKCIEPUMEHTAJbHBIX  3af7lay, HaONIOJIeHWe U  OINHUCAaHHE JAEMOHCTPAIMOHHBIX
U J1a0OpaTOPHBIX OMNBITOB (B3aUMOJCHCTBUE THUIPOKCHIA ATIOMUHHUS C PacTBOpaMH
KHCJIOT U 1IeJI0Yei, KaueCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJUIOB).

PacueTHblIe 3agaun.

Pacyetsl Macchl BemiecTBa WM 00bEMa Ta30B MO H3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, PACUETHI
Macchl (00beMa, KOJMYEeCTBa BELIECTBA) MPOAYKTOB pEaKLUHU, €CIH OJHO U3 BEUIECTB
MMEET ITPUMECH.

Xumus ¥ xKM3Hb. MexXnpeaMeTHble CBA3U

Ponp xmmum B oOecreUeHHUH SKOJIOTHYSCKOM, DHEPreTHYSCKOW M IHUIICBOM
0€30MacHOCTH, Pa3BUTUU METUIIMHEI. [IoHITHE 0 HAYYHBIX METOJaX TTO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.
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[IpeacraBienuss 00 OOIIMX HAYYHBIX MPUHILIMIAX MPOMBIIIJIECHHOTO MOJYyYECHHUS
BOKHEUIIINX BEIIECTB.

YesioBEK B MUPE BEIIECTB U MAaTEPUATIOB: BaXKHEHMIIINE CTPOUTEIbHBIE MAaTEPHAIIbI,
KOHCTPYKIMOHHBIE ~ MaTepuaibl, KpacKd, CTEKJIO, KepaMuKa,  MaTepuaibl
JUTSI DJIEKTPOHUKU, HAHOMATEepUaJIbl, OPraHuYECKUe U MUHEPAIbHBIE YA00PEHHUS.

XuMuUsL W 3J0pOBbE YEJNOBEKA: IMPaBHJIA UCIIOIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO WCIOJIb30BAaHUS MPENapaToB OBITOBOM XHUMHUU
B MOBCEIHEBHOW JKU3HU.

Peanu3zanus MeXNpeaMETHBIX CBSI3eH MPH H3y4yeHUHU OOIIeH M HEeOpraHu4ecKou
xuMuH B 11 Kjacce OCyIECTBISIETCA Yepe3 MCIOJIb30BAaHUE KaK OOILIUX €CTECTBEHHO-
HAay4YHbIX TMOHATHA, TaK M TMOHATHUH, SBIIAIOIMIMXCS CHCTEMHBIMH [JISl OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAY4YHOTO [IUKJIA.

OO111ue ecTeCTBEHHO-HaYYHbIE MOHITHS: HAY4YHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpUs,
aHaJlu3, CHUHTE3, KiacCupuKauus, TI[EPUOJUIHOCTh, HAOIIOJCHUE, DSKCIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, SIBJICHUE.

du3uKa: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKUIl YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHUE BELIECTBa, (PM3NYECKHUE BEJIUYUHBI U €AMHUIIBI UX U3MEPEHMUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3Kocuctema, onocepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusa: MuHepanbl, TOpPHbIE MOPOJIbI, TOJE3HbIE HCKOMAeMble, TOIUIUBO,
pECYpPCHI.

TexHonOrus: XHMMHUYECKash IPOMBIIIIEHHOCTb, METAJUIyprusi, IPOU3BOJCTBO
CTPOUTEIBHBIX  MaTEPHUANIOB, CEJIBCKOXO3AWCTBEHHOE MPOM3BOJCTBO,  IHILEBAs
MPOMBILIUIEHHOCTb, (bapmaneBTUYECKas MPOMBIIUIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHX  IPEnaparoB, IPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MAaTe€pUasoB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

®I'OC COO ycranaBauBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOEHHUS 00YUYaIOIIUMUCS
porpaMMm  cpeaHero oOmero o0Opa3oBaHUsl  (JIUYHOCTHBIM, METampeaMETHBIM
U TnpeaMeTHsIM). HayuHo-meTonuueckod OCHOBOM Il pa3pabOTKU IUIAHUPYEMbBIX
PE3yNIbTAaTOB OCBOCHUS MPOTPaMM CPEHEro OOIIEro 00pa3oBaHus SBISETCS CUCTEMHO-
JeSTETLHOCTHBIN TIOJIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B coorBercTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpEIMETa «XUMUS» Ha YPOBHE CPEAHETO OOLIETO
00pa30BaHUsI BBIJICICHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HAaHME OOYYaIOIIUMHCS POCCUHUCKOM TpaKJaHCKOWM HMACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaAMOOIIPEAEIIECHUIO;

HaJU4he MOTUBALIUU K 00YUYEHHUIO;

L[CJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolUuXcsi PYyKOBOJICTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LIEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAMH, IPUCYILMMU LIETIOCTHOW CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYME MPABOCO3HAHUS SKOJIOTMUECKON KyJIbTYPbl U CIIOCOOHOCTH CTaBUTH LIEJIN
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3YNBTATHI OCBOCHHUS IPEAMETA « XUMUS» TOCTUTAIOTCS B €JUHCTBE
y4eOHOM M BOCHHUTATEIbHOW JAEATEIbHOCTH B COOTBETCTBUU C T'yMaHMCTUYECKUMH,
COLMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU U WJ€AJITAMH POCCUHCKOTO
Ipa)1aHCKOI0 00IeCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH U MPaBUIIAMU MOBEICHUS,
CHOCOOCTBYIOLUIMMH IIpOLIECCaM  CaMOINO3HAHUSA, CaMOpPa3BUTHSI W HPaBCTBEHHOTO
CTaHOBJICHMSI JINYHOCTH 00YYaIOIIUXCS.

JIngyHOCTHBIE  peE3ysNbTaThl  OCBOCHUA  IpeaMera  «XUMHUSD»  OTpPa)karoT
c(OPMHUPOBAHHOCTh ~ OMNbITAa I[MO3HABATEIbHOM M  MPAKTUYECKOM  JIeATeNbHOCTH
oOyyaroluxcs Mo peaqn3alyuy IPUHATHIX B 0011IeCTBE [IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS:

OCO3HaHUSl OO0YYalOIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 0O0s3aHHOCTEM,
YBaXXKEHUS K 3aKOHY M ITPABOIOPAJIKY;

IIPEACTABIICHHS O COLMAJIBHBIX HOPMax U IpaBUiIaX MEXIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTHUBE;

TFOTOBHOCTHM K COBMECTHON TBOPYECKOH MAESITENIBHOCTU NPHU CO3JaHUU Y4eOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX M TMO3HABATEIbHBIX 3a]a4, BBIMOIHEHUM XUMHUYECKHX
SKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh U NPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JAPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOH AESITENbHOCTH;

2) NaTpHOTHYECKOr0 BOCTIMTAHUS:

LICHHOCTHOTO  OTHOWIEHUS K HCTOPMYECKOMY M  HAydyHOMY  HaCIEIUIO
OTEYECTBEHHOU XUMUH;

YBOKEHUA K TMpOlLlECCYy TBOpYECTBA B O0JACTH TEOPUM M IPAKTHUECKOIO
IIPUMEHEHUS XHUMWHM, OCO3HAHMSA TOrO, 4YTO JOCTHIKCHUS HAyKU €CThb pe3yJbTar
JUTATENbHBIX HAOIOICHUH, KPOTIOTJIUBBIX IKCIIEPUMEHTAIBHBIX MMOUCKOB, TOCTOSTHHOTO
TPYyZa YYEHBIX U PAKTUKOB;

MHTEpECAa W IO3HABATEIbHBIX MOTHBOB B ITOJIYYEHHHM U TOCIEAYIOLIEM aHaIU3e
MH(POpPMAIHU O IEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHMUS, ITUYECKOTO MTOBE/ICHMUS;

CITOCOOHOCTH OIICHMBATh CHUTYallUM, CBS3aHHBIE C XUMHUYECKUMHU SBJICHHUSMH,
Y PUHUMATh OCO3HAHHBIE PEIICHUS, ODUCHTUPYSACHh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBbI
Y LICHHOCTH,;

TOTOBHOCTH OIIEHUBATh CBOE MOBEICHUE U TTOCTYIIKM CBOMX TOBAPUIIECH C MO3UIUHN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TOCJICICTBUIN ATUX MOCTYIIKOB;

4) popmMupoBaHMSA KYJIbTYPbI 3/10POBbA:

NOHMMAaHUs LIEHHOCTEN 3/10pOBOTO U 0€30MmacHoro oopasa *u3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U MCUXUYECKOMY
3JI0POBBIO;

cOONIO/IeHNs TMpaBwil 0E€30MacHOro OOpallleHusT C BellecTBaMU B  OBITY,
ITOBCEJHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTU MpaBUJ MHAUBUIYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MIOBEJCHUS B CUTYALUAX, YTPOKAOLIUX 310POBBIO U )KU3HU JTOIEH;

OCO3HaHUSl TOCJIEACTBUUA W HENPUATUS BPEAHBIX MPUBBIYEK (YyHOTpPEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIUTAHMS

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4EOHO-HCCIIEI0BATEILCKOM IESITEILHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUYECKOM U JPYTHX BHAX ACATCIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOC yYacTHE B PCIICHWW TMPAKTUYCCKUX 3aJ1ad COIUATLHOM
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

UHTEpeca K TMPaKTUYECKOMY HW3Y4YeHHI0 mpodeccuid  pa3aIuyHOro  poja,
B TOM YHCJIC HA OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHH,

YBaXEHUS K TPYIY, JIIOISIM TpyAa U pe3yiabTaTaM TPYJAOBOU JEATeILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBHUIYaIbHOW TPACKTOPHUH 00pa30BaHUs,
Oynymieit mpodeccur M peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYE€TOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpPeOHOCTEH
00I11eCTBA;
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6) PK0JIOrHYeCKOro BOCIIUTAHUSA:

AKOJIOTMYECKU II€J€CO00pa3HOro OTHOLIEHUA K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMaHUsl TJ00ANbHOIO XapakTepa dSKOJOTMYECKHX MpoOJIeM, BIMSIHUS
DKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJAHON U COLIMAIIBHON CPEIbI;

OCO3HaHUsI HEOOXOJIMMOCTH HMCIOJIb30BaHUS JAOCTHKEHUN XUMHUHU JJIs PEIICHHS
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIb30BAHU;

AKTUBHOI'O HEINPUATHS JCUCTBHM, NMPUHOCAIINUX BPEZ OKPYXKAIOIIEH NPUPOTHOU
cpele, yYMEHHus IPOrHO3MpOBaTh HEOJIArONPUATHBIE SKOJIOTMYECKHE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIW4YMS PA3BUTOTO SKOJOTMYECKOIO MBINUICHHS, 3KOJIOIMYECKOW KYyJIbTYPHI,
OIBITA JEATEIIBHOCTH JKOJOTMYECKOM HAIIPaBICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCS
UMHU B I03HABaTEIbHON, KOMMYHUKAaTUBHOW U COLMAJIBHOM IMpaKTUKE, CIIOCOOHOCTU
Y YMEHMS aKTUBHO MTPOTUBOCTOSATH UAECOJIOTHH XeMO(poOUH;

7) 1EeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUs crenuUK XUMUHA KaK HAyKd, OCO3HAHMS €€ poJid B (DOPMUPOBAHUU
pPAllMOHAIBHOTO HAy4YHOTO MBIIUJIECHUS, CO3JaHUM UEJIOCTHOTO MPEICTABICHUS
00 OKpyKaroleM MUpPE Kak O €JMHCTBE MPUPOJIbI U YEJIOBEKA, B MIO3HAHUH MTPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXPAHEHHSI PUPOIHOTO PABHOBECUS;

yOEXIEHHOCTH B 0COO0M 3HAYMMOCTH XMMUU JJI1 COBPEMEHHOMW [IUBUJIU3ALIMH: B €€
T'YMaHUCTHYECKOW HANpPaBICHHOCTH M BAXXHOW pOJIM B CO3JaHUH HOBOM 0a3bl
MaTepUaIbHOW KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, SJHEPreTUUECKOM, MUIIIEBON U SKOJIOTMYECKON O€30MacHOCTH,
B Pa3BUTUU MEAUIMHBI, 00ECIEUEHUH YCJIOBHUH YCIEIIHOTO TPYyJa M 3KOJOTUYECKU
KOM(OPTHOM JKU3HU KaXA0T0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHUMAaHUsl CYUIHOCTH METOJOB IMO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIb30BaTh IOIy4aecMbIe
3HAHUS Ui aHajdu3a U OOBSCHEHMS SIBICHUM OKPY’KAIOIIEr0 MHUPA U MPOUCXOASIIMX
B HEM M3MEHEHUH, YMEHHS JejlaTb 0OOCHOBAHHBIE 3aKJIIOYEHHS Ha OCHOBE HAYUYHBIX
(haKTOB M UMEIOIINXCS JTAHHBIX C IEJIBI0 MOJYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO WCIIOJIB30BAaTh XMMHUYECKUE 3HAHUS ISl PEIICHUS
Mpo0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpECa K MO3HAHUIO U UCCIIEN0BATENBCKON ACSITEIHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaAHMUIO,
K aKTHBHOMY IOJYYE€HHUIO HOBBIX 3HAHUM MO XMMHUU B COOTBETCTBUU C >KMU3HCHHBIMU
MOTPEOHOCTSMMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pas3iuyHbIX cdepax mnpodeccruoHaIbHOM
JeSITeIbHOCTH.
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METAINIPEJMETHBIE PE3YJ/IbTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHUS YIEOHOTO NpeaAMeTa « XUMUS» Ha YPOBHE
CpeIHero 0011ero 00pa3oBaHUs BKIIOYAIOT:

3Ha4YMMBbIE JUI1 (POPMHUPOBAHUSI MUPOBO33PEHNUS 00YyUaIOMINUXCS MEKAUCUILITMHAPHbIE
(MexxnpeaMeTHble) OOIIeHAYyYHbIE TMOHSATHS, OTpaXaroUIMe LEJIOCTHOCTh Hay4HOU
KApTUHBI MHpa U CHEHU(PUKY METOJOB ITO3HAHHS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax (Marepwuisi, BEIIECTBO, PHEPIHs, SBJICHHE, MPOIIECC, CUCTEMa, HAy4dHBIH (axT,
MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEHOBaHUE, HAOJIIOICHHUE,
U3MEPEHHE, IKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHbIE yueOHbIE JeMCcTBHs (IIO3HABATENbHbIE, KOMMYHUKATHBHBIE,
peryisTUBHBIE), oOecrneunBarome (opMHUpoBaHUE (YHKIHOHATIBHOW TI'PaMOTHOCTH
Y COLIMAJIBHOM KOMITETEHLIMH 00YYarOnXCs;

CHOCOOHOCTh OOYYaIOIIMXCS MCHOJB30BATh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHUE 3HAHUSA U YHHBEPCAJIbHBIE y4eOHbIE AEHCTBUS B MO3HABATEIILHON
Y COLIMATbHOM MPAKTHUKE.

MeranpeaMeTHbIE  PE3yJIbTaThl  OTPAXKAlOT OBJIAJCHHUE  I[TO3HABATEIIbHBIMU,
KOMMYHHMKATUBHBIMU U PETYJISTUBHBIMHU YHUBEPCAJIbHBIMU YUEOHBIMU JIEHCTBUSAMHU.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble JJoruueckue aelicTBUSA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATH LENU JCATEIbHOCTH, 3a/1aBas NapaMeTPbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTBH PE3yJbTAThI IESITEIBHOCTH C MTOCTABIECHHBIMU LEIISIMU;

KCMOJIb30BaTh IPU OCBOCHUH 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIACSATh
XapaKTEpHbIE MPU3HAKH TOHATUH M YCTAaHABIMBATh MX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS U KPUTEPUM IS KIACCH(UKAIIMU BEIISCTB M XUMHUCCKUX
peaKuu;

YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBA3U MEXKAY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, IETYKTUBHBIE, IO AHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTHM M TMPOTUBOPEYUS B PACCMATPUBAEMBIX SIBIICHUSAX,
(hopMyIHpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATH B TPOLECCE TO3HAHUS, HCIOJb3YEMbIE B XHUMHUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIN, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKHUI 3HAK
(cumBOJI) DNeMEHTa, XUMHYecKas (opmysia, ypaBHEHHE XUMHUYECKOW pEaKIuu —
MIPH PENICHUH YIeOHBIX TTO3HABATEIBHBIX M MTPAKTUYECKUX 33124, MPUMEHSITh Ha3BaHHBIC
MOJICJIbHBIE TPEACTABICHUS U1 BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3y4aeMBbIX
BEIIECTB U XUMHUYECKUX PEAKIUU.
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Ba3oBble uccieaoBaTe/IbCKHeE AeCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TO3HAHUS BEIIECTB U XUMUUYECKHUX PEAKIIUI;

dbopMynHpoBaTh MENW W 3a7a49d HMCCICIOBAHUS, HCIIOJIB30BATh IMOCTaBICHHBIC
U CaMOCTOSITEIFHO C(HOPMYITMPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS
1 OCHOBHI 17151 JOPMHUPOBAHUS THIIOTE3bI IO MMPOBEPKE MPABUIHLHOCTH BBHICKA3bIBAEMBIX
CYXKICHUM;

BJIAJIETh HABBIKAMU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U MMPOBEACHUS YUCHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HaOIIOJaTh 3a XOJIOM IIpollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro  pe3yibTar, (OpMyJIupoBaTh 0O00OIICHUS
Y BBIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIENOBAHUS, COCTABIATH
000CHOBaHHBIN OTUYET O MPOJIeTaHHON paboTe;

pruoOpeTaTh OMBIT YICHUISCKON HCCIIEIOBATEIILCKON U TPOCKTHOM JEATeIbHOCTH,
MPOSIBIIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHECHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS.

Pabora c undgopmanueii:

OPHEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHHKAX WH(POpMaNuu (HAYIHO-TIOMYJIIpHAs
JUTEpaTypa XMMHUUYECKOTO COJEpKaHus, CIpaBOYHbIE MOcoOus, pecypchl MHTepHETa),
aHAIM3UPOBaTh UH(GOPMAIINIO PA3IUYHBIX BUIOB U (HOPM MPEJCTaBICHUS, KPUTHIECKU
OIICHWBATH €€ JJOCTOBEPHOCTh U HEITPOTHBOPECUYNUBOCTH;

(dbopMyIHpOBaTh 3aMPOCH U MMPUMEHSTH Pa3JIMYHbIE METO/IBI TIPH TTOMCKE U 0TOOpe
uHdopmaIuu, He0OX0IMMOM JIJIs BBHITIOJIHEHHS YUEOHBIX 3a71a4 OMPEICICHHOTO THTIA;

nmpuoOpeTaTh  OMBIT  HWCIHOJIB30BaHUS  WH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U Pa3TNIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (DopMy TpencTaBiieHus WHOOpMAIUU
(cxempl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCITOJTh30BaTh HAYYHBIA S3BIK B Ka4eCTBE CPEICTBA MpH pabOTe C XUMHUYCCKOMN
uH(popmaImen: TpUMEHITh MEXKIpEAMETHbIC ((hU3HUecKue U MaTeMaTUYeCKHUe) 3HaKU
¥ CUMBOJIBI, (HOPMYIIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

KoMmyHuKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE eHCTBUS:

3aaBaTh BOINPOCHI IO CYHIECTBY OOCYXKIaeMOH TeMbl B XOJE JHajora
W/WIM  JTUCKYCCHH, BBICKAa3bIBaTh HWICH, (OPMYIUPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHTEJILHO BBITIOJHEHUS MPEIOKECHHOM 3a1a4u;

BBICTYIIaTh C TPE3CHTAlMel pPe3yJIbTaTOB IO3HABATCIILHOW JIEITEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIOJHCHUH
XUMHYECKOTO OKCIICPUMEHTA, TNPAKTUICCKOW pabOTHI IO WCCIICJOBAHUIO CBOWCTB
M3y9aeMbIX BEIIECTB, peaiM3alii YIeOHOTO MpOoeKTa W (OPMYJIUPOBATH BBIBOIBI
[0 pe3yJibTaTaM MPOBEIACHHBIX HCCJICIOBAHUN IMyTEM COIJIACOBAHHUS IO3MUIMH B XOJI€
oOCyXIeHHsI 1 0OMEHA MHEHUSIMU.
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PerynsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JAeMCTBUA

CaMOCTOATENIBHO  IUIAHUPOBAaTh M OCYIIECTBIATH CBOK)  ITO3HABATEIIbHYIO
NEeATENbHOCTh, OIpEeAeNsiss €€ Leld M 3aJadd, KOHTPOJMpPOBaTh M IO Mepe
HE00XOAMMOCTH KOPPEKTUPOBATH MPEAJIAra€MbIil aJITOPUTM JIE€UCTBHI MIPU BHIIIOTHEHUN
y4eOHBIX U HCCIIEAOBATEIbCKUX 33/1a4, BRIOUPATh Hanbosee 3PPEeKTUBHBIN CIIOCOO UX
pELIEHHs C YYETOM MOJTYYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJIAThH CAaMOKOHTPOIIb CBOEU [JEATEIBbHOCTM HA OCHOBE CaMOAHAJINA3a
U CAMOOLICHKU.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTAaThl OCBOSHUS MPOTPAMMBI CPETHEr0 OOIIEro 00pa3oBaHUs
0 XMMHH Ha 0a30BOM ypOBHE OPHUEHTHUPOBAHBI HAa OOCCIECYCHHE MPEHMYIIECTBEHHO
00111€00pa30BaTEIbHON U OOIIEKYIBTYPHOU MOATOTOBKHU 00yUaronuxcsi. OHU BKITIOYAIOT
cnerupuyeckre I y4eOHOTO mpeaMeTa «XHUMHs HaydHbIC 3HAHUSA, YMEHUS
U CIIOCOOBI JCHCTBUI 110 OCBOCHUIO, MHTEPIPETAIIMH M TTPEOOPa30BaHNIO 3HAHWUM, BUJIBI
JESTEIBHOCTH 10 TMOJYYEHUI0O HOBOTO 3HAHUSA M MPUMEHEHHWIO 3HAHUN B Pa3IMYHBIX
y4eOHBIX M pEaAIbHBIX >KM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C XWMHEH. B mporpamme
M0 XMUMUHU MPEMETHBIC PE3YIbTaThl MPEACTABICHBI IO TOJAaM HU3yUCHHUS.

K konmy oOyuenus B 10 kjacce mpeaMeTHBIE pe3yJbTaThl OCBOCHHUS Kypca
«OpraHuueckas XUMHUsD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUNA O XUMHUUYECKON COCTABJISIONICH €CTeCTBEHHO-
HAYYHOW KapTUHBl MHUpA, pOJM XUMHH B TIO3HAHUM  SBJICHUM TMPUPO/IBI,
B (OpMHUpOBAHMM MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (yHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOIMMOW MJisl pEeHIeHUs NPaKTUUYECKUX 3a7ad U DKOJOTUYECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU Cpelie;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET: OCHOBOIIOJIATAIOIIINE
MOHATHS (XMMUYECKHI DJIEMEHT, aToM, J3JIEKTpPOHHas 000JI0YKa aToma, MOJIEKYJIa,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XMUMHYECKAs CBS3b, CTPYKTypHas Qopmyia
(pa3BepHyTas U COKpaIeHHas ), MOJb, MOJIIPHAsI Macca, MOJIIPHBIN 00BEM, YIIIEpOIHBIN
CKeJeT, PYHKIIMOHAIbHASI TPYIINA, PAAUKa, U30MEPHs, H30MEPHI, TOMOJIOTHYECKUHN PSIII,
TOMOJIOTH, YTJIE€BOJOPOABI, KHUCIOPOJI M a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHnueckux BemiectB A.M. byTiiepoBa, 3aK0H COXpaHEHUSI MaCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUH S3bIK XUMHUHU; MUPOBO33PEHUECKHE 3HAHMUS,
JIe)KAIME B OCHOBE MOHMMAHMSI MPUYUHHOCTH M CUCTEMHOCTA XUMHYECKUX SIBIICHUM,
(hakToJIOTHYECKHE CBEACHUS O CBOWMCTBaX, COCTaBe, IOJIYyYEeHUM U O€30MacHOM
WCIIOJIb30BAaHUN BAXKHEHIIMX OPTaHMYECKUX BEHIECTB B OBITY M TPAKTUYECKOMN
JEeSITeIbHOCTH YEJI0BEKA;
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c(hOPMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTepHbIE TIPU3HAKU TIOHATHH,
YCTAaHABJIMBATh HMX B3aMMOCBS3b, HCIMOJb30BAaTh COOTBETCTBYIOLIWE  TOHSTHUS
[IpU OMUMCAHUM COCTABA, CTPOCHHUS U IPEBPAIICHUN OPTraHUYECKUX COEIUHECHUI;

cOPMHPOBAHHOCTh ~ YMEHHM  HWCIIOJIB30BAaTh  XHMHYECKYI)  CHMBOJIUKY
JUTSL COCTABJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKpaIIeHHON) (hopMyIT
OPraHWYECKUX BEIIECTB M YPABHEHHN XUMHYECKMX PEAKIUi, U3rOTaBJIMBATH MOJECIH
MOJIEKYJI ~ OpPraHMYE€CKMX  BEHIECTB  JUIi  WUIIOCTPAlMM WX  XHUMHYECKOIO
Y MIPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMHUPOBAHHOCTh yYMEHHUM yCTaHABJIMBATh IPUHAIJICKHOCTh H3YUCHHBIX
OPTraHUYECKHUX BEIECTB MO UX COCTABY U CTPOEHHUIO K OMpPEACICHHOMY KJIacCy/TpyIie
coeiMHEHUN  (YIJIEBOAOPOABI,  KHUCIOPOJ M  a30TCOAEpXKAIlMe  COEIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IO CHUCTEMATHUYECKOU
Homenkiatype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTAEIbHBIX
OpPraHMYECKUX BEIIECTB (ITUJICH, IPOIUJICH, alleTHIICH, 3TUJICHTJIMKOJIb, TIUIEPUH, (DEHOI,
dbopmaniblieru1, aneTanbIeTul, MypaBbUHasl KUCJIOTA, YKCYCHas KHUCIIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a, (PPYKTO3a, KpaxMall, IEJUTI0103a, TIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPEACIATH BUJIbI XUMHUUECKOHN CBS3U B OPraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);

chOPMUPOBAHHOCTh YMEHHUS MPUMEHSATH TIOJIOKEHUS TEOPUM  CTPOCHHS
oprannveckux BemectB A.M. bytiepoBa st OOBSICHEHUS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTpoeHUe, puznueckue u
XUMHYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTEIEH Pa3IUYHbIX KJIACCOB OPTraHUYECKUX
BelecTB (METaH, dTaH, dTHJICH, IIPOMWJICH, alleTHIICH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OeH30yi, METaHOJ], 3TaHOJ, JTWICHIJUKOJb, TJIULEPUH, (EHOJ, aleTalbIeTul,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, IJIFOKO3a, Kpaxmall, IEJUII0JI03a, aMUHOYKCYCHAsl
KHUCJIOTa), WJUIIOCTPUPOBATh TE€HETHUYECKYI0 CBSI3b MEXKIY HHMHU YpPaBHECHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMI C UCIIOJIL30BAHUEM CTPYKTYPHBIX (DOPMYII,

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaThb HWCTOYHUKH YTJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIA Ta3, yrojib), CIOCOOBl MX MEPepadOTKH U MPAKTHUUECKOE
MIPUMEHEHHUE TTPOJIYKTOB MepepabOTKH;

c(hOpMHUPOBAHHOCTH YMEHUM TPOBOAUTH BBIUUCIICHUS 110 XUMUYECKUM YPaBHCHUSM
(maccel, 00bEMa, KOJMYECTBA WCXOJHOTO BEIIECTBA WJIM TMPOAYKTA PEaAKIUU
M0 W3BECTHBIM Macce, O00bEeMy, KOJMYECTBY OJIHOTO W3 UCXOJHBIX BEIIECTB
WJIY TIPOJTYKTOB PEAKIIHH);

c(hOpPMHUPOBAHHOCTh YMEHUU BJIAIETh CUCTEMOW 3HAHMK 00 OCHOBHBIX METOJIAaX
HAay4YHOTO MMO3HAHUS, UCIOJIB3YEMbIX B XUMHUU MPU U3YYCHUHU BEIICCTB M XUMUYECKHUX
ABJICHUN (HAOMIOZCHUE, U3MEPEHHE, SKCICPUMEHT, MOJEIMPOBAHUE), HCIIOIH30BAThH
CUCTEMHbIE XUMHUUYECKUE 3HAHUS JJISI MPUHSTUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;
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c(OPMUPOBAHHOCTh YMEHUN COONIOAATh MpaBWia IMOJIb30BAHUS XUMHUYECKOU
nocyAoi 1 1ab0paTopHBIM 000PYIOBaHUEM, a TAKXKE MpaBHiia 00paIlleHus C BEIECTBAMHU
B COOTBETCTBUHU C HHCTPYKLIHMSIMH IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCT, ~ YMEHMH  IMJIAHUPOBATh U BBIIOJHATH  XMUMHYECKUN
AKCIIEPUMEHT (TPEBPAILLEHUS OPTaHWYECKUX BEIIECTB MPU HArpEBaHUH, IOJIYYEHUE
ATUJIEHA U HU3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIHMH OPraHHMYECKHX BEILECTB,
JeHaTypainus OeNKOB MpU HarpeBaHUM, IBETHbIE PEaKlUU OEIKOB) B COOTBETCTBUU
C MpaBUJIAMHU TEXHUKH 0€30MacCHOCTH MpU OOPAILEHUH C BEIIECTBAMH U JAOOPATOPHBIM
000OpyI0OBaHUEM, NPENCTABIATh PE3YIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (dopme
3aMyCy ypaBHEHUI COOTBETCTBYIOIINX PEAKIM U (GOPMYITUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

COPMUPOBAHHOCTh ~ YMEHMIl  KPUTHYECKHM  aHAJIU3UPOBATh  XUMHUYECKYIO
MH(pOpMaLKIO, OJyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpecTBa MacCOBOM MH(pOpMAIUH,
WNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOIIOATh PABUIIA SKOJIOTUYECKHU 11€JIECO00PA3HOTO
MOBE/ICHUSI B OBITY U TPYAOBOM JEATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS
U OKpYXKaroled NPUPOIHOM Cpelpl, OCO3HABATh OINACHOCTh BO3ICHCTBUS Ha KUBBIC
OpraHu3Mbl OIPEIEIICHHBIX OPraHMYECKUX BEIECTB, MOHUMAs cMbIca nokaszarens [TK
(mpenesnbHO  JAOMYCTUMOM  KOHIIGHTpAIlMHU), TOSICHITH Ha TpUMEpax CIOoCOObI
YMEHBUIECHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

g O0yYarolmMXCsi C OrPaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHHA OO0 OCHOBHBIX JOCTYIHBIX METOJaX II03HAHUS BEIIECTB
Y XUMUYECKUX SIBJICHUM;

JUISL CTIETIBIX M CHA0OBUASIIMX OOYyYalOIIUXCS: YMEHUE MCMOJIb30BaTh PelbeHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMu4ecKux GopMyL.

K koniry oOyuenus B 11 kiacce npeiMeTHbIE pe3yIbTaThl OCBOCHUS Kypca «OO01mast
Y HEOpPraHWYECKasi XUMUS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJICTABICHUMN: O  XUMMHYECKOW  COCTABIISIIOLICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, POJM XUMHUHU B MO3HAHUU SIBJICHUW HPHUPOIBI,
B (OpPMHPOBAHUM MBINUIIEHUS ¥ KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIHLHON
IPaMOTHOCTH, HEOOXOIMMOW JIsi PEIIeHUs MPAKTUUECKUX 3aJa4 M DKOJOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON cpene;

BJIQJICHUE CUCTEMOUN XMMHUUYECKUX 3HAHUI, KOTOPask BKJIFOYAET: OCHOBOIMOJIArarolue
MOHATUS (XUMUYECKUNM JJIEMEHT, aTOM, HM30TOIM, S-, pP-, d- DJIEKTPOHHBIE OpPOUTAIH
aTOMOB, VOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM o0BbeM, BAJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTETNEHb OKHWCICHUS, XUMHUUYECKass CBs3b (KOBaJICHTHas,
HMOHHAasl, MeTaJUTMYecKasi, BOAOPOAHAs), KPUCTAJIMYECKAS PEIIeTKa, TUIThl XUMUUECKUX
peakui, pacTBOp, ANEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTUYECKAS TUCCOLIMAINS,
OKHUCIIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHYECKOW pEaKlUHUH, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsl DJIEKTPOJUTUUYECKOM IHCCOLMALINU,

22



nepuoaudeckuid 3axkoH JI.JMI. MenneneeBa, 3aKOH COXpaHEHUS MAacChl BEUIECTB, 3aKOH
COXpaHEHUS U MPEBPALLEHUS SHEPTUU MPU XUMHUYECKUX PEAKLHUSX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN S3BIK XMMHMHM, MHMPOBO33PECHUYECKHE 3HAHMS, JIEKAIIHE B OCHOBE
NOHMMaHUsl NPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBICHHH, (haKTOIOrMuecKue
CBECHMSI O CBOICTBAX, COCTaBe, OJIyYEHUH U O€30IIaCHOM HMCIIOIb30BaHUM BayKHEHIINX
HEOPTaHWYECKUX BELIECTB B OBITY U MPAKTUUYECKOM 1E€ATEIbHOCTH UYEI0BEKa,

Cc(OPMUPOBAHHOCTh YMEHUU BBIABISATE XApaKTEpHbIE IMPU3HAKK MOHSTHH,
YCTAHABIMBAaTh MX B3aUMOCBA3b, HCIOJIB30BAaThb COOTBETCTBYIOIIHME  IOHATHUSA
IIPYU ONMCAaHUN HEOPraHWYECKUX BELIECTB U UX IPEBPALICHUM;

chOpPMUPOBAHHOCTh ~ yYMEHHUW  HCIOJNB30BaTh  XHMHUYECKYI0  CHMBOJIUKY
IUIA  COCTaBieHUs (OpPMyNT BEIIECTB W ypaBHEHUN XHMHUYECKUX peaKluH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOpPraHMYECKUX BelIeCcTB (yrapHbli ra3, YrJIEKUCIbIA ra3, aMMHUak, ramieHasi U3BeCTb,
HeralleHasi U3BeCThb, IUThEBAs COAA, MUPUT U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHUW OMNpPEAENSITh BaJECHTHOCTb W CTENEHb OKHCICHUS
XUMHAYECKUX JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XMMHUYECKON CBSI3H
(koBaJIeHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOAHAsA) B COCOUHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BelllecTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAs,
MeTaJUIMYecKas ), XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COECTUHEHU;

c(OPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH NPHUHAMIEHKHOCTh HEOPTaHHMYECKUX
BEILIECTB MO KX COCTAaBY K OINpPEACICHHOMY KJAcCy/TpyIe COeNMHEHHH (IpocCThie
BELIECTBA — METAJUIbl M HEMETaJIbl, OKCHJbI, OCHOBAHHUS, KUCJIOTHI, aM(pOTEpHbIC
TUAPOKCHUIIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHUH pPACKpbIBATh CMBICA TMEPUOJUYECKOTO 3aKOHa
J.1. MenzeneeBa U AEMOHCTPUPOBATh €r0 CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BATh 3JEKTPOHHOE CTPOECHHUE AaTOMOB
XUMHAYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmoamdeckoir CUCTEMBI XUMHUYECKHX
sanemenToB J.M. MeHneneeBa, ucnosb3yst HOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAII,
«QHEPreTUYecKre YpPOBHH», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHUYECKUX BJIEMEHTOB UM MX COCIMHEHUN IO mepuojam W rpymmam llepuonnueckon
CHCTEMBI XUMHUUYECKHUX dJIeMeHTOB /.M. MeHpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHUE TEHETHYECKOW CBSA3M MEXJy HEOPraHWYECKUMH BEIECTBAMMU
C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(OPMUPOBAHHOCTh ~ YMEHHUSI  KJIACCUPUIIMPOBATH  XUMHUYECKUE  pPEAKIUU
M0 Pa3jUYHbIM MpU3HAKaM (YUCIYy M COCTaBy pPEArupyroliMX BELIECTB, TEIJIOBOMY
abdexTy peakiuu, W3MEHEHHUIO CTETNeHEH OKUCIEHUS SJIEMEHTOB, OOpaTUMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aTropa);
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c(hOpMHUPOBAHHOCTh YMEHUN COCTaBIIATh YPABHEHMsI PEaKUUW Pa3IMYHBbIX THUIIOB,
MOJIHBIE M COKpAIIECHHBIE YPAaBHEHUSI PEAKIIM MOHHOTO OOMEHA, YUUThIBAs YCIOBUS,
[IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  PEAKIMUM,  IOATBEPKIAOIINE
KaueCTBEHHBIN COCTAB Pa3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHHIM
MyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEILIECTB;

chOPMHUPOBAHHOCT, ~ YMEHHH  pacKpblBaThb  CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OajaHca 3THX
peaKuuii;

c(hOpPMHUPOBAHHOCTh yYMEHUN OOBACHITh 3aBHCHUMOCTH CKOPOCTH XHMHYECKOU
peakiMu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XUMHUYECKOTO paBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKUE MPOIECCHI, JICKAIUE
B OCHOBE MPOMBIIUICHHOTO TOJYyYEeHHUs] CEpPHOM KHUCIOThI, aMMHaKa, a TakKKe
c(hOpMHUPOBAHHOCTD MPEJCTABICHUN 00 OOIIUX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKHUX
npo0seMax XUMHUYECKOTO MPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOAUTH BHIYUCIIEHUS C UCTIOJIb30BAHUEM TTOHSTHUS
«MaccoBas JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B IPU XUMUYECKHUX
peaklMsIX, Macchl BelIeCTBa WM 00bEMa T'a30B MO M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wi 00beMy OJTHOTO U3 YYACTBYIOIIMX B PEaKI[MU BEIIECTB, TEIIOBOro hdexra
pEeaKIuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MAaCChl BELIECTB, IPEBPAICHUS U COXPAHCHUS
DHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUW COONIOMATh TpaBWiIa IMOJIb30BAHUSI XUMHUYECKOU
MOCYy101 1 JJabOpaTOPHBIM 000PYI0BaHUEM, & TAK)KE MPaBUiIa 0OpAILEHHS C BEIIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCT, ~ YMEHHH  TUIAHUPOBATb W BBINIOJIHATH  XMUMHYECKUN
AKCIIEPUMEHT (Pa3joKE€HHUE IMEPOKCUAA BOAOPOJa B MPUCYTCTBHM KaTaau3aropa,
OTpENICJICHHE CPEAbl PACTBOPOB BEILIECTB C MOMOIIBI YHUBEPCAIBHOTO WHIMKATOPA,
BIIMSIHUE PA3NIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIMU, PEaKIMd UOHHOIO
oOMeHa, KaueCTBEHHBIC PEaKIK Ha Cyib(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHUOH
aMMOHWUS, pElIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTtamby u «HemeTtanib)
B COOTBETCTBUU C MPaBUJIAMU TEXHUKU O€30MACHOCTH IMPU OOpAICHUHU C BEIIECTBAMMU
U J1a0OpaTOpHBIM  OOOPYJOBAaHUEM, TMPEACTABIATh  PE3YJIbTATHl  XUMHUYECKOTO
KcliepuMeHTa B ¢GopMe 3aluch  YpPaBHEHUM  COOTBETCTBYIOIIUX  pEaKIUi
1 (popMyIMpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUNW  KPUTUYECKH  AHAIM3UPOBATh  XUMHUYECKYIO
uHOpMaIUIO, TIOJYy9aeMyHd W3 Pa3HbIX HCTOYHHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIH, THTepHeT 1 ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOTIOAATH MPaBHIIa SIKOJIOTHUECKH IE]1eCO00pa3HOTO
MOBEJICHUS B OBITY M TPYJAOBOM JEATEIBHOCTH B IEJISAX COXPAHEHUS CBOETO 3J0POBbSI
U OKpY>Kalollle MpUPOJHON Cpe/ibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS HA >KHUBbBIE
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OpraHu3Mbl ONpPENENIEHHBIX BelIecTB, MoHMMas cMbica nokazarens I[IJIK, mosicHsaTh
Ha MpUMeEpax CHocoObl YMEHbBILIEHUS U MPEAOTBPAIICHUS UX BPETHOTO BO3IECUCTBUS
Ha OpraHu3M YeJIOBEKa;

Ui O0y4YaronuXxcsi C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBBS: yYMEHUE
OPUMEHSATh 3HAHMS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX T[O3HaHUSl BEIECTB
1 XUMHUYECKUX SIBJICHHM;

JUTSL CIIENBIX M CIA0OBUASIIMX OOYYaIOMIMXCS: YMEHUE MCIOJb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins uist 3anucu XuMU4ecKux GopMyiL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanmue
No KommuectBo OcCHOBHBIE BUIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHOE copepKaHue
n/m 4acoB 00yYarommxcst
y4eOHOro0 MpeaMeTa
Pa3znea 1. TeopeTrudyeckue 0CHOBBI OPraHN4€eCKON XUMHUHU

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYEeCKUX
COCMHEHU

A.M. bytnepoBa

3

[IpeaMeT opraHM4ecKOr XUMUMU:

€€ BO3SHUKHOBEHUE, Pa3BUTHE

Y 3HAYECHUE B MOJIYYEHUU HOBBIX
BEIIECTB U MATEPHUAJIOB.

Teopus cTpoeHUs1 OpraHUYECKUX
coenuHenuii A.M. byTtiepoga,

€€ OCHOBHBIE ITOJIOKECHUS.
CtpykTypHBIE POPMYJIIBI OPTraHUUECKUX
BemiecT. ['oMonorus, uzomepus.
XUMHUYECKAs CBSI3b B OPraHUYECKUX
COEIUHEHUSX: KPATHBIE CBS3H,

G- U TT-CBSI3H.

[IpencraBnenue o KaccupuKanum
OPraHUYECKHX BEIIECTB.
Homenknarypa opranndeckux
COEIMHEHUN (CUCTEMaTHYeCKas)

Y TPUBHUAJIbHBIC HA3BAHUS BAKHEUIIINX
MPEJICTABUTEIICH KJIACCOB OPTraHUYECKUX
BEILIECTB.

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABJIUBATH UX
B3aUMOCBSI3b.

[IpUMEHATh OJIOKEHUS TEOPUHU
CTPOEHMSI OPraHUYECKUX BEIIECTB

A. M. bytnepoBa 115t 00bsiCHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISL COCTABJICHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpAIIeHHOH ) (hOopMYIT OPraHUYECKUX
BEIIECTB.

OnpenensiTe BUJIbl XUMUYECKON CBS3H
(oIMHapHbBIE, KPATHBIE) B OPraHUYECKUX
COCIMHECHHUSIX.

PackpriBaTh poJib OpraHUYE€CKON XUMUU
B IIPUPO/IE, XapaKTEPU30BaTh €€
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JKCrepUMeHTATIbHbIE METOIbI
H3Y4YeHMs BellleCTB U UX NMpeBpalleHuii:
e /leMOHCTpaLMu:

— O3HAKOMJICHHE C 00pa3iamMu
OpraHUYeCKUX BEIIECTB U MaTepUaIaMU
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAILICHUIO
OpTraHUYECKUX BEIECTB IPY HArPEBAaHUU
(ru1aBieHue, 0OyrJIMBaHUE U TOPEHUE).

e JlaGopaTOpHBIE OIBITHI:

— MOJICITMPOBAHUE MOJIEKYT
OpraHUYECKUX BEIIECTB

3HAaYE€HUE B KU3HHU YEIOBEKA,
WJUTFOCTPHPOBATH CBSI3b C APYTHMHU
HayKaMH.

HabmronaTh 1 OUCHIBATh
JEMOHCTPAIIMOHHBIE OTIBITHI; TPOBOIUTH
Y OMHCHIBATH JJAOOPATOPHBIE OIBITHI

1 TIPaKTHYECKHE PAOOTHI

Hroro no pazgeny

Paznen 2. YrieBogopoasbl

2.1 | IlpenenbHble AJIKaHBI: COCTaB U CTPOEHUE,
YIJIEBOIOPOIBI — TOMOJIOTUYECKHM psiA. MeTaH 1 3TaH —
aJIKaHbl MPOCTEUILNE MPEACTABUTENH ATKAHOB!

COCTaB, XUMHUYECKOE CTPOEHHUE,
bu3nYecKue 1 XUMHYECKHE CBOMCTBA
(peakiu 3aMelIeHusl U TOPEHUs),
HaXO0XKJEHUE B IPUPOJE, MOITYyUEHUE
Y IPUMEHEHHE

2.2 | HenpenenbHble AJIKEHBI: COCTaB U CTPOECHHUE,
YTIEBOIOPObIL: TOMOJIOTUYECKUHN Psifl. DTUIICH —

aJIKCHBI, aJIKAJIUCHBI,
AJIKUHBI

MPOCTEUIINH MPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nUecKue U XUMUYECKre CBOMCTBA

PackpbIBaTh CMBIC H3y4aeMbIX
MOHSATUH (BBISIBIISITh KX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MMOHATHUS

P OMKMCAHUK COCTABA, CTPOEHUS

Y MPEBPALICHUN OPTraHUYECKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISl COCTaBIIEHUS MOJIEKYJIPHBIX

U CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaIIeHHOMN ) (hOpMYJI OpraHuIeCKUX
BELIECTB.
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(peakuuu ruAPUPOBAHUS,
raJloreHUpOBaHMS, THJIpATaLIUH,
OKHCIICHUS ¥ TIOJIMMEPU3ALIUH )
Hax0>XJICHUE B IPUPOJIE, TOTYUCHUE
U TIPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3

1 MeTHIIOyTagueH- 1,3, XuMHIeckoe
CTPOEHHUE, PEaKIUs MOJIMMEpU3aLINH,
pUMEHEHUE (1151 CUHTE3A
MIPUPOHOTO U CUHTETUYECKOTO
Kay4dyKa U pE3UHBI).

ANKHWHEBI: COCTaB 1 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTUYECKUH PsiJI.
ANETUJIEH — MPOCTEHITUI
MPEJCTABUTENb AJIKUHOB: COCTaB,
XUMHUUYECKOE CTpOeHUE, (Pru3nueckue
1 XMMHUYECKHEe CBOMCTBA (PEaKIIUH
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJIpaTaliy TOPEHUs ), HAXOXKJICHUE
B IIPUPO/IE, TTOTYUYEHHUE U TPUMEHEHNE

23

ApomaTtuyeckue
YTIIEBOAOPOABI

Apenbl: 0€H30JT ¥ TOIYOJ, COCTaB,
XUMHYECKOE CTPOCHHUE MOJICKYII,
bu3NYecKue 1 XMMUYECKHUE CBOMCTRA
(peakuuu rajJjoreHUpOBaHUS

Y HUTPOBAHMUS ), TIOJTy4YECHUE

U npuMeHenue. Biusaue 6enzona

VYcranaBnuBaTh NPUHANIECKHOCTD
BEIIECTB K OIPE/ICIICHHOMY KJIacCy
YIJIEBOJOPOIOB IO COCTaBY

Y CTPOEHUIO, HA3BIBATh UX

10 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTACJBHBIX TIPEJCTaBUTEIICH
YTJIEBOJOPOIOB.

OnpenensaTh BUIbl XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJeBOJIOPOJIOB;
XapaKTEepPU30BaTh 3aBUCUMOCTh
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHUE,
pUMEHEHue, PU3NIECKHe

1 XUMHYECKHE CBOMCTBA, BaXKHEHUIIIHE
CIIOCOOBI MTOTYYSHHS TUITHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATWJICHA, alleTuiIeHa, Oyranuena - 1,3,
OeH30J1a, TOJIyOJIa).

BbISIBISITh TEHETUYECKYIO CBSI3b MEKTY
YTJIEBOJIOPOIaMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHYECKUX
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Ha OpraHu3M YCII0BCKaA. ['enernueckas
CBA3b YIIJICBOJAO0OPOJA0B

24

[Ipupoaubie
WCTOYHUKU
YTIEBOJIOPOIOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. HeTh 1 ee npoucxoxaeHue.
Croco6b1 iepepaboTKu HEDTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUM,
Karanutudeckuid). [TpoayKTel
nepepaboOTKU HEPTHU, UX TPUMEHEHUE
B ITPOMBIIIUICHHOCTHU U B OBITY.
KameHHbIl yroyib U IpOJIyKThI €70
nepepadoTKH.

IKCIEPUMEHTAIbHbIEC METOAbI
HU3yUYEeHUS BellecTB

U UX NPeBpalleHu:

e J[emoHCTpaInu:

— xomtekiuu «HedpTe» u «YTomaby;
— BugeodparmenT « Bynkanuzanus
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— KauyeCTBEHHOE ONpeJIeNICHHUE
yriiepoa U BOJOpOJa B OPTaHUYECKHUX
BEILIECTBAX;

— O3HAKOMJICHHE C 00pa3IamMu
MJIACTMACC, KAYYyKOB U PE3UHBI;

— MOJICJIMPOBAHUE MOJIEKY
YTJIEBOJIOPOJIOB U
raJIOr€HOMPOU3BOTHBIX.

PEAKLHM C UCITOIB30BAHUEM
CTPYKTYPHBIX (hOpMYI.
XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBIN ra3, yroyb), ClIocoObl UX
nepepaboTKU U MPAKTUYECKOE
IPUMEHEHUE TI0JyYaeMbIX IPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0/IEHUE U OITMCAHUE XUMUYECKOTO
AKcIepuMeHTa (1a00paTOPHBIE ONBITHI
U TIPaKTUYECKUEe paboThI).

CrnenoBaTh mpaBuiIam 6€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl ¥ 000pYyIOBaHUS, a TAKXKe
npaBuiiaM oOpallleHus C BelleCTBaAMU
B COOTBETCTBUH C UHCTPYKLIUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB
U MPAKTHYECKUX padOT MO MOJIYYESHHIO
Y U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3yabTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUU COOTBETCTBYIOLIMX PEAKLIMI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

JUTSL OIIpEeIeNIEHUsI MOJIEKYJISIPHOM
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e [IpakTnueckue pabOTHI:

Ne 1. TlonyueHue sTUIEHA U U3yYEHUE
€ro CBOKCTB.

e PacuerHblie 3a1aun:

— OIIpElENIEeHNE MOJIEKYJIIIPHON
(GhopMyJIbl OPraHUYECKOIO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKUX IJIEMEHTOB;

— pacyeThl 10 YPAaBHEHUIO XUMUYECKOU
peaKimu

(GbOopMyIIBI OPTaHUYECKOTO BEIIECTBA,
10 YPAaBHEHUIO XUMUYECKOU PEAKIIVH.
CaMocCTOsATENBHO TUIAHUPOBATH

Y OCYILECTBIIATH CBOIO I03HABATEIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNnIoBoil yueOHOU
JEATETLHOCTH

Hroro no pazgeny

13

Paznen 3. Kucjopojacoaep:kauiue opraHudecKne coeTHHEHHsI

3.1

CrupTtel. Denon

3

[IpenenpHble OTHOATOMHBIC CITUPTHI:
METAHOJI U ATAHOJI, XUMHUECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKIu ¢ aKTUBHBIMU
METaJIJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npumeHenue. Bogopoanas
CBs13b. PU3HOIOTUYECKOE JEUCTBUE
METaHOJIa U 3TaHOJIa HA OPTraHU3M
YyeJioBeKa.

MHOroaToMHbI€ COUPTHL: TUIEHTJIUKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
bu3nYecKrue 1 XUMUYECKHE CBOMCTBA
(B3auMoOAEICTBHE CO MIETOUYHBIMU
MeTaJlJIaMU, KaueCTBEHHAsI peaKIUs
Ha MHOTOQTOMHBIE CIIUPTHI).

PackpbIBaTh CMBIC H3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aUMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHSATHUS

IIPY ONMKMCAHUK COCTABA, CTPOEHUS

Y MPEBPALICHUN OPTraHUYECKUX
COECIMHECHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISl COCTaBIIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpaIlleHHOM ) (hOpPMYJT OpraHUYECKUX
BELIECTB.

VYcTaHaBnUBaTh NPUHAIIEKHOCTD
BEILECTB K ONPEEICHHOMY KJIacCy
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PU3H0JIOrNYECKOE IEVCTBUE

Ha OpraHu3sMm yesnoseka. [ [pumenenune
TIALIEPUHA U ATUJICHIJIMKOJIS.
®enoi. CTpoeHHE MOJIEKYJIBI,
(¢uznyecKre 1 XUMHUYECKHUE CBOMCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢duznonornyeckoe eHcTBIe

Ha OpraHu3M desioBeka. [Ipumenenue
dbeHomna

3.2

AJBIETUIBL.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3hupbl

Anbnerunnl: GopMaIbIeTrua

Y alleTAJIbJICT U], XAMHUYECKOE
CTpoeHue, PU3NYECKUE U XUMUUYECKUE
CBOMCTBA (pEaKIMH OKUCIICHUS

Y BOCCTAHOBJICHUS, KAUECTBEHHbIE
peakinn), NOJIy4eHHEe

U [IPUMEHEHUE.

OIHOOCHOBHBIE MPEEIIbHbBIC
KapOOHOBBIE KHCIIOThI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOEHUE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA
(oOrmIue CBOMCTBA KUCIIOT, PEaKITUs
TEpUPUKALINN), TOTTyUCHHE

u npuMeHeHue. CTeapuHoBast

Y OJICMHOBAS KUCJIOTHI KaK
MPEJCTABUTEININ BBICIITMX KapOOHOBBIX
KHCJIOT.

MpbLta Kak cou BBICITUX KapOOHOBBIX

10 COCTaBY M CTPOCHUIO, HA3bIBATh UX
M0 CUCTEMATHUYECKON HOMEHKIAaType;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTACJBHBIX MIPEJCTABUTEIICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHUM.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
MIpUMEHEHHE, QU3UICCKUEC

1 XMMHUYECKHUE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI MOTYYSHHS TUITHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
KUCJIOPOJICOJIEPIKAIIMNX COCTUHEHUIN
(MeTaHoOa, 3TaHOJIA, TJIUILIEPUHA,
dbenona, hopmanpaeruia,
aneTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJTIOKO3bI, CaXapo3bl, KpaxMaia,
[EJUTIOJIO3b1 ); BBISIBIISTH T€HETHUECKYIO
CBSI3b MEXKJly HUMU U TTOATBEPKAaTh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceIBaTh COCTAaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHHUE

TS JKU3HEJIEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCThH BO3ICHCTBHS
Ha JKMBBIE OPTaHU3MBbI OIIPEAETICHHBIX
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KHCJIOT, UX MOIOLIEE ICHCTBHE.
CrnoxHble 3(pUpbl KaK IPOU3BOIHBIE
KapOOHOBBIX KUCIIOT.

['naponn3 cinoxHbIX 3(pUpoB.

JKupbl Kak MPpOU3BOIHBIE ITIMLIEPHUHA
Y BBICIINX KAPOOHOBBIX KUCIOT.
['maponus xKupos

3.3

YrneBosl

VYrieBoibl: cocTaB, Kiaccudukaius
yIJIeBOJIOB (MOHO-, IH-

U nonucaxapubl). ['moko3a —
IIPOCTENIIINI MOHOCAXapHI:
O0COOEHHOCTH CTPOEHUS MOJIEKYJIbI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOACHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHA4YHBIM PACTBOPOM OKCHJIa
cepebpa(l), BoccTaHoBiieHUE, OpPOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B PUPOJIE,
MPUMEHEHUE TIIFOKO3bI, OMOJIOTHYeCKast
POJIb B )KU3HEICATEIILHOCTH OpraHu3Ma
yenoseka. dorocunTes. Opykrosa Kak
H30MeED TITIOKO3HI.

Caxapo3a — mpeaCcTaBUTEb
JUCaxapuioB, TUIPOIIU3 Caxapo3bl,
Hax0JICHUE B IPUPOJIC U IPUMEHECHHE.
Kpaxmai u 1ieirono3a Kak IpupoaHbIe
MOJIMMEPBL: CTPOEHUE Kpaxmalia

OpPraHUYECKHUX BEIIECTB, ITOSCHATH
Ha MpUMeEpax CoCOObI YMEHBIICHHS

Y IPEIOTBPALICHHS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHN3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI I0O3HAHUS — IIPOBEJICHHUE,
Ha0JII0/IEHUE U OITMCAHUE XUMUYECKOTO
AKcIiepuMeHTa (1a00paTOpPHBIE ONBITHI
U TIPaKTUYECKUE pabOThI).

CrnenoBaTh mpaBuiiaM 6€30macHON
paboThI B J1abOpaToOpUu

IIPU UCHOJIb30BAHUHN XUMHUYECKOU
NoCyZbl ¥ 000pYyIOBaHUS, a TAKXKe
npaBuiiaM oOpallleHus C BeleCTBaAMU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB

Y MPAKTUYECKUX padOT MO MOJIYYESHHUIO
Y U3YYEHHUIO OPTaHUYECKHUX BELIECTB.
[IpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOLIUX PEAKLIMI
U JIeN1aTh BHIBOJBI HA UX OCHOBE.
[IpoBOINUTH BBIUHUCIEHUS

JUISL OIIPEJEIIEHNS MOJIEKYIISIPHOM
(bopMyJIbl OPraHNYeCcKOro BEIEeCTBa,
10 YPAaBHEHUIO XUMHUYECKON PEAKIUH.
CaMOCTOSATENBHO MIJIAHUPOBATH
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U [EJUTI0N03bI, (PU3HUECKUe

Y XMMHUYECKUE CBOMCTBA KpaxMalia
(Tuaponu3, KaueCTBEHHAs PEeaKIUs

C HOJIOM).

JKCIePUMEHTAIbHbIE METObI
H3y4eHUs] BelleCTB U UX MpeBPaLIeHUIl:
e JlaGopaTopHbIEC ONBITHI:

— TOpPEHHUE CIIUPTOB;

— B3aMMOJICUCTBUE IIIUIIEPUHA

¢ ruapokcugom meau(1l);

— KAQ4ECTBEHHBIEC PEAKIIMHU aJIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa U TUIPOKCUIOM
meau(Il));

— B3aUMOJEHCTBHE Kpaxmaiia ¢ HOJIOM.
e [IpakTuyeckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOU
KHUCJIOTHI.

e PacuerHble 3agaun:

— OINPENEIICHUE MOJIEKYJIAPHOU
(bOpMyJITBI OPraHIMYECKOTO BEIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX PJIEMEHTOB U 110 Macce
(00BeMy) IPOIYKTOB CTrOpaHuUs;

— pacyeThl M0 YPaBHEHUIO XUMUYECKOM
peakuuu

Y OCYUIIECTBIISATh CBOIO TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNIoBoil yueOHOU
JEATETbHOCTH

Hroro no pazgeny

13
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Pa3znen 4. AzoTcoaep:kaiiue OpraHndecKue CoeTuHEHUsI

4.1 | AMUHBL
AMWHOKHUCIIOTEI.
benknu

3

AMUHBI: METUJIAMUH — MPOCTEHUIITN I
MPEJICTABUTENIL AaMUHOB: COCTAaB,
XUMHUYECKOE CTPOCHHE, PU3NUECKHEC

U XUMHUYECKUE CBOMCTBA (peakiuu

C KHCJIOTaMU U TOPEHUS ), HAXOXK/ICHUE
B IPUPOJI€. AMUHOKHUCIIOTHI KaK

aM(l)OTepHBIG OPraHU4CCKUC COCANHCHU .

dusnyeckre U XUMHYIECKHE CBOMCTBA
aMHUHOKHCJIOT (Ha MpUMepe TIIUIMHA).
buonornueckoe 3HaueHNE aMUHOKHCIIOT.
CuHTE3 NENTUIOB.

benku kak mpupoHbIE MTOJUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa O0eIKOB. XUMUYECKHE
CBOMCTBA OCJIKOB: THUAPOJIHU3,
JIeHaTypalys, Ka4eCTBEHHbIE PEaKIINU
Ha OEJIKH.

IKCIepUMEHTAILHbIE METOAbI

HU3YICHUS BCIIECTB U UX npeBpameHI/Iifl:

e JleMOHCTpauu:
— JIeHaTypaivsi 0€JIKOB MpU HArPEBaHUH;
— IIBETHBIC PEAKITUU OCITIKOB

PackpbIBaTh CMBICIT M3y4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aHMOCBS3b, HCII0JIb30BaTh
COOTBETCTBYIOIIUE MOHATHUSA

MIPY OMTMCAHUU COCTAaBa, CTPOCHUSA

Y MPEBPALICHUN OPTaHUYECKUX
COC/IMHCHU.

Hcrnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUUIS COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpAIIEHHO! ) (hOpMYJT OPTraHUYECKUX
BEIIIECTB.

OrnpenensaTs NPUHAJICKHOCTH BEIIECTB
K OIIPEJICIICHHOMY KJIACCY T10 COCTaBYy
Y CTPOEHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTIEIIbHBIX MPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHUE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI TTOTYYEHUS] TUITUYHBIX
MPEACTABUTENIEN a30TCOICPKAIINX
COeIMHEHUH (METHUIaMUHA, TIUIMHA,
OCJIKOB).
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OmnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIE CBOICTBA OEJIKOB; ITOSACHATE
Ha IIpUMEpax 3HaUYCHUE OCITKOB

JUISl OpTaHN3Ma YEJIOBEKa.
Hcronp30BaTh €CTECTBEHHO-HAYIHBIC
METOABI NO3HAHUS — HAOJII0AATh

Y OIKMCHIBATh JJEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT.

CaMOoCTOSITENBHO IAHUPOBATh U
OCYIIIECTBJISATH CBOIO TIO3HABATEIHLHYO
JEATEeTLHOCTh; IPUHUMATh AaKTUBHOE
y4acTue B IpyNIoBoil yueOHOH
NESITEIbHOCTH

Hror

0 TIO0 pazeny

3

Pa3pneu. S. BeicokoMoOJIeKYJ/JISIPHBbIE COCIUHEHUSA

5.1

[ImacTmaccel.
Kayuyku. Bosokna

2

OCHOBHBIE MMOHSTHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEpU3aIUU, CPETHSS
MoJeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX
COCIMHEHUH — MOJIMMEpU3aLUs U
MOJIMKOH/ICHCALIUSL.

[TnacTMaccsl (MOIUATUIIEH,
TTOJIUTIPONTUJICH, TOJTUBUHUIIXJIOPUI,
nosmctupoit). HatypanbHbii

U CUHTETHUYECKHUE KayuyKu

Braners nzydaeMbIMU XUMHUECKUMHU
MOHSATUSAMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TIOHATUH U IPUMEHATH 3TH
MOHATHS TIPH OMMMCAHWN COCTaBa

Y CTPOCHHMSI BEICOKOMOJIEKYIISIPHBIX
OpTaHUYECKUX BEIICCTB,

JUIS1 OOBSICHCHHS OTACIBHBIX (PaKTOB

U SIBJICHUM.

Hcronp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSL COCTABJICHUS CTPYKTYPHBIX (popMyIT
BEILIECTB U YPABHEHNUN pEaKLUN
MOJIMMEPHU3AIUU U TTOJIMKOHIEHCAIINH.
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(OyTanueHOBBIN, XJIOPOTPEHOBBIN

Y M30MPEHOBHIN). BosokHa:
HaTypaJbHbIE (XJIOMOK, HIEPCTh, LIETK),
HCKYCCTBEHHBIE (AlI€TaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHE (KarpoH

W JIaBCaH).
IKCcrepUMeHTATbHbIE METO/bI

M3y4eHHUs] BeleCTB M UX MPeBPalleHUil:
e JleMOHCTpaLuu:

— O3HaKOMJICHHE C 00pa3laMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAy9yKOB

OnuceIBaTh COCTAB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacpoOCTPaHEHHBIX BUIOB
MJIaCTMACC, BOJIOKOH; TPUMEHEHUE

B Pa3IUYHBIX OTPACIISIX.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HA0JII01aTh

Y OIIUCBIBATh JEMOHCTPALIMOHHBIH
AKCIIEPUMEHT

Htoro no pazgeny 2
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME
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11 KJIACC

No
m\it

HanmenoBanue
pa3aenoB U TeM
y4eOHOTro peameTa

KomuuectBo
4acoB

[IporpammHoe conepkanue

OCHOBHBIE BUJIBI ICATEITHHOCTH
00yJaromuxcs

Pa3znen 1. Teoperuueckue 0CHOBbI XUMHUM

1.1

CrtpoeHue aTOMOB.
[Teprnognueckuii
3aKOH 1
[Tepunoanyeckas
CHCTEMa XUMHUYECKUX
AJIIEMEHTOB

J.1. MenpeneeBa

3

Xumuyeckuii aneMent. AtoM. Coctas
aToMa, U30TOTBIL. DJIEKTPOHHAS
0001104Ka. DHEPreTHYECKHUE YPOBHH,
OAYPOBHHU. ATOMHBIC OpOUTAIH,

s-, p-, d-, f-a3memenTbl. OCOOEHHOCTH
pacrpeiesiecHUs SJIEKTPOHOB

10 OpOUTAJISIM B aTOMax MaJIbIX

1 OOJIBIIINUX TTEPUOIOB. DIECKTPOHHAS
KOH(UTypalus aTOMOB.
[leprnoanueckuii 3aKOH

u [lepuoanueckas cucteMa XUMHUUECKUX
anemenToB JI. 1. Menneneena.

CBs13b IEpUOINYECKOTO 3aKOHA

u [lepuoanyueckor CUCTEMBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XUMHUECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TIPOCTHIX
Y CJIOKHBIX BEUIECTB MO rpyImnam

U TIepuoiaM. 3HaueHUE MEePUOINIECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbiBaTh CMBICI U3y4aEMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICT IEPUOAUUECKOTO
3akoHa /1. 1. MenpaeneeBa

Y IEMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOILYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh JICKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKUX
31eMEHTOB 1—4 neproioB, UCTIOIb3YS
MIOHATHUS S-, P-, d-DTEKTPOHHBIC
opOuTav, PHEPreTUUECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COEAUHEHUM

10 MEePUOJIaM U rPyIIam
ITepunoanueckon CUCTEMBI

. . Menneneera
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anemeHToB /.M. Menaeneera

B Pa3BUTHHU HAYKH.
IKCIepUMEHTAIbHBIE METOAbI
U3y4eHHUs BelleCTB M UX NpeBPallleHMii:
e JleMOHCTpaIuu:

Buaer Tabmun «llepuoanyeckas

CHCTEeMa XMMHUYECKHUX PJICMECHTOB

J.1. MenneneeBa»

1.2

CrpoeHne BemecTsa.
Mmuoroobpasue
BEIIECTB

Ctpoenue BemecTBa. XMMHYECKAs CBA3b.
Bubl (koBasieHTHas HEMOJIIpHAs

Y TIOJIsIpHAs, MOHHAS, METaJUTNYECKast)

Y MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBs13U (OOMEHHBIIN U JIOHOPHO-
aKIenTopHbiii). BomopoaHast cBA3b.
BanenTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTETIeHb
okuciieHHs. KaTHOHBI U aHUOHBI.
BemecTBa MosiekyIsspHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHMUSL.

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTBA.
Tumbl KpUCTAIUTUYECKUX PEIIETOK

U CBOMCTBA BEIIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnyecTBeHHbIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIs BEILIECTBA B PACTBOPE).
Knaccudukanust HeopraHmaeckux

PackpbIBaTh CMBICT N3y4aeMbIX
MIOHATUH (BBIICTATHh UX XapaKTePHbBIC
MIPU3HAKK) U IPUMEHSITh 3TU MTOHATHS
IIPY OMKMCAHWUH COCTaBA U CTPOCHUSA
BEIIECTB, J1JIs1 OOBSICHEHHS OT/IEILHBIX
(aKTOB U SBICHH.

OnpenensTe BUIBI XUMUYECKOH CBA3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYECKOU, BOJOPOIHOI)

B COEIMHEHUSIX; TUIT KPUCTAIMYECKOU
PELIETKH KOHKPETHOTO BEIIIECTBA.
OrnpenensaTh BaJI€HTHOCTh U CTEIICHD
OKHCJICHUS XUMUUYCCKHUX DJICMEHTOB

B COCIMHECHUAX PA3JIMYHOIO COCTABA.
[1IpoBOANTE BEIYUCIICHUS

C MCIIOJIb30BaHUEM MMOHITHS «MacCoBas
JIOJIs1 BEIIECTBA B paCTBOPE».

Bianets u3ydyaeMbIMU XUMHUYECKUMU
MMOHSATHUSIMU.
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coequHennii. Homenkiarypa
HEOPraHUYECKUX BEIIECTB.
IKCIepUMEHTAIbHBIE METOAbI
U3y4eHHUs BelleCTB M UX NpeBPallleHMii:
e JleMOHCTpaIuu:

— MOJICJIM KPUCTAUIMYECKUX PEIICTOK.

e PacueTrHrbIe 3amaun:

— pacyeThl C UCTIOIL30BAaHUEM MOHATHUS
«MaccoBas J10Jisl PACTBOPEHHOTO
BEII[CCTBAY

1.3

XUMUYECKHUE
peakuuu

Xumnueckas peakiusi. Knaccuduxarus
XUMHYECKUX PEAKIINI B HEOPTaHUYECKON
Y OPraHMYeCKON XUMUU. 3aKOH
COXpaHEHUs1 MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPALLECHUS SHEPTUH
IPU XUMUYECKUX PEaKIUsX.

CxopocCTb peakiuu, €€ 3aBUCUMOCTh

OT pa3IMYHbIX (PaKTOPOB.

OO6patumblie peakiinu. XUMHUIECKOE
paBHOBecue. PaKTOPBI, BIUSIOLINAE

Ha COCTOSIHUE XMMUYECKOTO
PaBHOBECHSL.

[Tpunnun Jle [laTenbe.
DNEeKTPOJIUTHYECKAS TUCCOLALIUA.
CusibHbIE U Cl1a0ble 3JIEKTPOJIUTHI.
Cpena BoAHBIX paCTBOPOB BEIIECTB:
KHCJIasl, HEUTpaJibHas, IIEJI0YHAasl.

OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM Peakiiuy OT pa3iTuIHbIX
(hakTOpOB.

Onpenensartb XxapakTep CMEIIeHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozjaeiicTBus (mpunuu Jle [latensbe).
CocTaBnsiTh ypaBHEHUS peaKIuit
Pa3TUYHBIX TUIIOB; TIOJHBIC

Y COKpAIICHHBIC YPABHCHUS PEaKITUi
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUS,
MIPH KOTOPBIX ATH PEAKITUU UIAYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJFOICHHUE U ONTUCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (JIEMOHCTPAIMOHHBIC

1 1a00paTOPHBIC OTBITHI, TPAKTUICCKUC
PabOTHI): IO OIPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
HOHHOTO O0OMEHa, BIMSHUIO Pa3TUIHBIX
(baKTOpPOB Ha CKOPOCThH PEAKITUH.
CrnenoBaTh paBUIIaM ITOJIb30BAHUS
XUMHUYECKOUN OCY10i 1 1a00paTOpHbIM
000pyIOBaHUEM.

[IpencTaBusiTh pe3yabTaThI
XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
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Bopopoansiii mokazarens (pH) pactBopa.
Peakuuu nonnoro oomeHa

B OPraHUYECKOW U HEOPTaHUYECKON
XUMUHU.
OKHCIUTENBEHO-BOCCTAHOBUTEIIBHBIE
peakmmu. [TousTe 006 nexTpon3e
pacIuIaBoOB U paCTBOPOB COJICH.
[IprmeHeHue EeKTPOoIIH3a.
JKCIIepUMEHTAIbHbIE METOAbI
U3yYCHUS BELECTB U UX NPeBpaLleHUi:
e J[eMoHCTpauu:

— Pa3JIo)KEHUE IEPOKCHUAA BOJAOPOIA

B IIPUCYTCTBHUU KaTaau3aTopa.

e JlaGopaTopHBIE ONBITHI:

— IPOBEJICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— ONPENEIICHUE CPeIbl PACTBOPOB
BEILIECTB C TOMOIIBIO YHUBEPCATBLHOTO
WHJIUKATOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Biiusiaue pa3nudsbix GakTopoB

Ha CKOPOCTb XMMHYECKOW pPEAKIIUU.

e PacueTHbIe 3aga4n:

— pacueTsl 10 YPABHEHUSM XUMUYECKUX
peaxkiuii, B TOM YUCJIIE
TEPMOXUMUYECKUE PACUETHI

3aIuCcH YPaBHEHUH COOTBETCTBYIOIITUX
peakIui 1 JenaTh BEIBOJBI HA X
OCHOBE.

[TpoBOANTE BBIUKUCIICHUS

110 YPaBHEHUSIM XUMUYECKUX PEAKIIHA,
B TOM YHUCJIE TEPMOXUMHUYECKHE
pacyeTbl

Hroro no pazgeny

13
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Pa3znen 2. Heopranuyeckasi Xumus

2.1

MeTtauibl

6

Mertamnsl. I1lonoxenne MeTaJuioB

B [leproanueckoil cucteMe XUMHUECKUX
AJIEMEHTOB.

Oco00EHHOCTH CTPOEHHMS AIEKTPOHHBIX
000J104EK aTOMOB METAILJIOB.

OO6mue puzndeckre CBONCTBA
METaJJIOB.

[IpumeHeHne MeTauioB B OBITY, IPUPOC
u TexHuke. CIuiaBbl METAIIJIOB.
DJIEKTPOXUMHUYECKUN P HAIPSKEHUN
MeTauioB. O61IHe crocoObl MOTyYeHUS
MetauioB. Koppo3sus Mmetajuios.
CriocoOpbl 3a1UTHI OT KOPPO3HH.
OO611ast xapaKTeprucTUKa METAJIOB
riaBHbIX noarpymi (IA-rpymnmna,
[TA-rpynmna) [lepuoanueckoii cucTemMbl
XUMHUYECKUX DJIEMEHTOB.

Amomunanii. AM¢poTepHble CBOMCTBa
OKCH/JIa U TUPOKCUJIA ATFOMUHUS.
OO6mr1ast xapakTeprucTUKa METAJIOB
no0ouHbIx noarpyni (b-rpymnm)
[leproandeckoi CHCTEMBI

XUMUYECKUX DJIEMEHTOB: ME/Ib,

IIUHK, XpOM, 3KEJe30.

Baxueimme coefuHeHUT METAILIOB
(OKCHUBI, TUAPOKCUIBL, COJIN).

PackppiBaTh CMBICIT U3Yy4aE€MbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPY OMIMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JJIs1 00BSICHEHUS OTAEIbHBIX
(haKTOB U SIBJICHUIA.

OOBICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U KX COEIMHEHUH C YYETOM
CTPOCHHUS UX aTOMOB U TIOJIOKEHUS

B [Iepnonnueckon cucreme
XUMUYECKHUX DJIEMEHTOB

J. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOMCTBA METAIIOB, X
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO ONMKCAHUE MPUMEpPAMU YPaBHEHU I
COOTBETCTBYIOIINX XUMHYECKUX
pPEaKUNil; MPUMEHECHUE METAIUIOB

B Pa3JIMYHBIX 00JIACTAX, & TAKKE
MCIIOJIb30BaHUE UX JIJISI CO3AaHUs
COBPEMEHHBIX MaTE€pUaJIOB

Y TEXHOJIOTHUM.

OnuceIBaTh CIIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

PackppIBaTh CylIHOCTh OKUCIUTEIBHO-
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3KCHepI/IMeHTa.HI)HbIe METOAbI

H3YYCHHS BCIIECTB N UX npeBpameHuﬁ:

e JleMOHCTparuu:

— KOJUIeKIusA «MeTauibl U CIUIaBbD».

e JlaGopaTopHBIE OIBITHI:

— B3aUMOJICHCTBUE THIPOKCHUAA
AJFOMUHHUS C PAaCTBOPAMU KUCIIOT

U IIEJI0YEH;

— KaueCTBEHHBIC PEaKI[MU HA KATUOHBI
METAJLIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemenue skcriepruMeHTanbHbIX
3aj71a4 1o teMe «MeTtaibi».

e PacueTHbIC 33/1a4U:

— pacyeTsl Macchl (00BEMa, KOJIMYECTBA
BEIIECTBA) IPOYKTa PEAKIUH, €CIIN
OJIHO M3 BEIIECTB JaHO B BUJIE pacTBOpa
C OMPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOT'O BELIECTBA

BOCCTAHOBUTEJIBHBIX PEAKIIUN
MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO 0ajaHca 3TUX PEaKIIHil.
[IpoBoauTh peakuuu,

MOJITBEP KIAIOIIUE XaPAKTEPHBIC
CBOMCTBA M3y4YaeMbIX BEIIECTB,
pPacro3HaBaTh OMBITHBIM ITyTEM MOHBI
METaJIJIOB, IPUCYTCTBYIOITNE B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TIO3HAHUS — TPOBEICHHE,
HA0JII0/IEHUE U ONTMCAHUE XUMUYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE

1 1a00paTOPHBIE OTBITH, TPAKTHUECKHE
paboThI).

[IpeacTaBisiTh pe3yabTaThI
XUMHUYECKOT0 IKCTIEpUMEHTA B popme
3aIliCU YpPaBHEHUN COOTBETCTBYIOIIMX
peakIuii U JeaTh BBIBOJIBI HA UX
OCHOBE.

CrnenoBaTh paBHUiIaM TMOJIB30BAHUS
XUMHUYECKOU TOCYI01 1 TabOpaTOpHBIM
000pyI0BaHUEM.

[TpoBOIUTH BHIUMCIICHHSI

10 YPaBHEHUSM XUMUYCCKUX PEAKIIHH.
CaMOoCTOATENBHO TIAHUPOBATH

U OCYIIECTBIISITH CBOIO MTO3HABATEIBHYIO
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JIESITEbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoil yueOHoU
JEATEITbHOCTH

2.2

Hemeramer

Hewmeramnel. IlonoxeHne HEMETaIOB
B [leproanueckon cucreme XuMUYECKUX
anemenToB [[.1. MeHnaeneeBa

1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckre CBOMCTBA HEMETAIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpe
KHCJIOpPO/Ia, cephl, hochopa U yriaepoa).
XHUMHUYECKHUE CBOMCTBA BaXKHEUIIINX
HEMETaJJIOB (TaJOTeHOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHuUs).
OxcHbl HEMETAJIOB.
Kucnopoacoaep:xaiye KucioThI.
Bopopoausie coequHeHus

HEMETAJJIOB.

JKCnepUMEHTAIbHbIE METOAbI
HU3yUYEeHHUS BellecTB

U UX NPeBpalleHUil:

e JlemoHCTpauu:

— 00pa3iibl HEMETAJIOB;

— B3aMMOJICMICTBHE MEJIM C a30THOM
KUCJIOTOM Pa3IMYHON KOHIEHTPALUH.

e JlaGopaTtopHBbIE ONBITHI:

— KAQUECTBEHHbBIC PEAKIIMU HA AHUOHBI
1 KaTUOH aMMOHHMS.

PackpbIBaTh CMBICI H3y4aeMBbIX
HOHSTUHN (BBIIEISATh UX XapaKTEPHBIE
MPU3HAKHN) U IPUMEHATH 3TU NOHATHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, JIJIs1 00ObSICHEHUS OT/IEIbHBIX
(haKTOB U SBJICHHI.

OOBICHATH 0011IME 32aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJUIOB

U UX COCUHEHUN C y4ETOM CTPOCHUSA
UX aTOMOB U TOJIOKEHUS

B [Iepnonnueckoint cucreme
XUMHUYECKUX JIEMEHTOB

J. 1. Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA HEMETAJUIOB, UX
BAXHEHIIIUX COCIMHEHUH, TOATBEPKAAs
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
PEAKLIUM.

XapakTepu3oBaTh BIUSHUE HEMETAIIJIOB
U UX COEJMHEHUN Ha JKUBbIC
OpraHU3MBbl; OIMCHIBATh IPUMEHEHHE

B Pa3JIMYHBIX 00JIACTAX MPAKTHUECKON
JEATEIBHOCTH YEJIOBEKA.
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o [IpakTHueckue paboTHI:

Ne 3. Pemienue skcriepuMeHTaIbHBIX
3a1a4 no teMe «Hemeramibny.

e Pacuernsle 3amaun:

— pacyeTbl Macchl BENIECTBA

WK 00beMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce

UM 00bEMY OJTHOT'O U3 YYaCTBYIOIIHNX
B PEaKIIUU BEIIECTB; PACYEThl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
MPOJIYKTOB PEAKLIUU, ECIU OJJHO

13 BEIIECTB UMEET MPUMECH

23

CBs13b
HEOPTaHHUYECKUX
1 OpPraHUYECKUX
BEIIECTB

Heoprannueckue u opraHu4eckue
KuCnoThl. Heoprannueckune

Y OpraHUYEeCKUEe OCHOBAHMS.
AMdoTepHbIe HEOPTraHNYECKUE

U OPTraHUYECKUE COCITUHEHHS.
I'eneTnueckas CBsI3b HEOPTAaHUYECKUX
Y OPraHUYECKUX BEIIECTB

[ToaTBEpKaaTh CYIIECTBOBAHKE
T€HETUYECKOU CBSI3H MEXKTY
HEOPraHWYECKUMH BEIIECTBAMU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
pEAKLIUH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTABJICHUS
AIIEKTPOHHOTO OaJlaHCa 3TUX PEAKIIHIA.
[IpoBOoaUTH peakiuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4YaeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONTUCAHNE XUMUYECKOTO
JKCIIEpUMEHTA (IEMOHCTPAMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

IIpencraBiaTs pe3yabTaTsl
XUMHUYECKOTO KCIIEpUMEHTa B hopMe
3aMKMCH YPAaBHEHHI COOTBETCTBYIOIIUX
peaklyii U JenaTh BbIBOJBI HA UX
OCHOBE.
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CrnemoBath IpaBUiIaM MOJIB30BAHUS
XUMHUYECKOH OCYA0HM U Tab0paTOPHBIM
000pyI0BaHUEM.

[IpoBOIUTH BBIYUCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIUM.
CaMOCTOATENBHO IJTAHUPOBATH

Y OCYLIECTBIATH CBOIO TO3HABATEIIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYINIOBON yueOHOM
JESATENBHOCTH

Hroro no pazaeny 17
Pa3znen 3. Xumus u )Ku3Hb
3.1. | Xumus u Ku3Hb 4 Ponb xuMuu B o0ecrieyeHUN PackpeIBaTh poJib XUMUH B pEIICHUH

AKOJIOTUYECKOM, SHEPreTUIECKON

U TIUIIEBOM 0€30MaCHOCTH, Pa3BUTUHU
MeauIuHbL. [ToHATHE 0 HAYYHBIX
METOJ[aX MO3HAHUS BEIECTB

Y XUMHYECKUX PEAKLUN.
[IpencraBnenus: 00 00X HAYIHBIX
MPUHITUTIAX MPOMBIIIJICHHOTO MOJTYYCHUS
BaKHEHIITMX BEIIECTB (HA IPUMEpPax
IPOU3BOJICTBA aMMHAaKa, CEPHOU
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIECTB, MATEPUAJIOB
Y XUMHYECKUX PEAKIINI: XUMHUS

U 37I0pPOBBE UETIOBEKA; ITpaBUIIa
WCTIOJTh30BAHUS JIEKAPCTBEHHBIX

YHEPreTUYECKUX, CHIPHEBBIX

1 DKOJIOTHYECKHUX TIPOoOIeM
YeJI0BEUECTBA, OMMMCHIBATH OCHOBHBIE
HaIpaBJICHUS] PA3BUTHUSL XUMHUYECKOM
HayKH M TEXHOJIOTHH.

[IpumensTh npaBusia 0€30MacHOro
oOpallleHusl C BEIIECTBAMH,
UCIIOJIb3YEMbIMU B TTIOBCETHEBHOM
KU3HU, IPaBUJIa TTOBEICHUSI B IETISAX
cOepekeHus 37J0POBbS U OKPYKAIOIEH
MIPUPOJIHON Cpe/Ibl; TOHUMATh BPEl
(oMmacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI ONPEJICICHHBIX BEIIECTB
cmbicl ntokazarens [IJ1K, moscHsITh
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IIpCIIapaToB, IIpaBUjid 0e3011acHOro
HCIIOJIb30BAHUA IIPCIIapPaTOB OBITOBOM
XHUMHUH B HOBCCI[HGBHOﬁ KHN3HHU.
beiTOBast XUMHYECKas I'paMOTHOCTD

Ha MpUMepax crocoObl YMEHbBIIICHUS
U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/1€HCTBUA.

AHaM3UpOBaTh U KPUTHICCKU
OIICHUBATh MH(OPMAIIUIO, CBSI3aHHYIO
C XUMHYECKIUMU TIPOIIECCAMH U UX
BIIUSIHUEM Ha COCTOSIHUE OKpY Karomiei
Cpebl.

Hcrnonb30BatTh MOTy4YeHHBIC 3HAHUS

U TIpeJICTaBIIeHUs 0 cepax
JIeSATETbHOCTH, CBSI3aHHBIX C HAYKOMH
¥ COBPEMEHHBIMHU TEXHOJIOTHSIMU, KaK
OCHOBY JJISI OPUCHTAIINH B BHIOODE
cBoel Oyaymiel nmpohecCHOHATBHOM
JESTEITBHOCTH.

[IpuaUMAaTh yuacTre B 00CYKICHUN
po0JIeM XMMUYECKON M DKOJIOTHUECKOM
HaIPaBJICHHOCTH, BRICKA3bIBATh
COOCTBEHHYIO MO3HIIHNIO TI0 pobieMe
W MpeJiaratb BO3MOXHBIC ITyTH €€
peIIeHUs

Hroro no pasaeiy 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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HEPEYEHb (KOAUDPUKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBbI CPEJJTHET'O OBLIET'O
OBPA30BAHUSA U DJIEMEHTOB COAEP KAHUA 110 XUMUHU

B ¢denepanbHbiX UM pernoHaANBbHBIX MPOIEAYpaxX OIEHKH KadecTBa 0O0pa3oBaHUs
UCIIONIB3yeTCs TiepeueHb (KoaupuKaTop) paclpeaesICHHBIX MO KJaccaM IMPOBEPSIEMBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMBI

CpCaHCTO O6HI€FO O6paBOBaHI/I}I " 3JICMCHTOB COACPKAHUA 110 XUMHHU.

10 KJIACC
IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMsbI
Kog [IpoBepsieMble IpeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOU
IIPOBEPSEMOT0 00pa3oBaTeNbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BAHMUS
pe3yabpTara
1 TeopeTnueckre OCHOBBI OPTraHUYECKON XUMHH
1.1 CdopmMupoBaHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XHMHUHU B IIO3HAHUU
SBJICHUN TPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS W KYJbTYPhI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOU
JUTSL PEIICHUs MPAKTHYECKUX 3a7a4 M DKOJIOTHMUYECKH 00OCHOBAaHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO M IPUPOAHOM Cpelie
1.2 Brnagenue cucTteMoill XHWMHWYECKUX 3HAHUW, KOTOpash BKIIKOYAET:

OCHOBOTIOJIATAOIIIHE MTOHSATHS (Monekyna, BAJICHTHOCTb,
AIIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKHUCIICHUS, XMMHUYECKasl CBSA3b,
MOJIb, MOJISIpHAsi Macca, MOJISAPHBIM 00BEM, YIJIEPOJHBIA CKEJNET,
GyHKUMOHATIBHAS ~ Tpynmna,  paaukan,  HM30MEpUsi,  H30MEDHI,
TOMOJIOTUYECKAM PN, TOMOJIOTH, YIVIEBOAOPOABI, KHUCIOPOJA-
U a30TCOJEpPIKAINE COeTMHEHNS, OMOJIOTUYECKN aKTUBHbIEC BEIIECTBA
(YryieBoJibl, KUpHI, OEIKU), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUsA); TEOPUHM W 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHuuyeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI S3bIK XUMHH, (PAKTOJIOTHUYECKUE
CBEJACHHMS O CBOWMCTBax, COCTaBe, IMOJYYEHHMH U O€30MacHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTAaHUYECKHMX M OPraHUYECKHUX
BEILECTB B ObITY U IPAKTUYECKOH ESITEIILHOCTH YeJIOBEKa
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1.3

ChopMupoBaHHOCT, YMEHHI BBISBIATH XapaKTEpHbIE MPHU3HAKU
NOHATHM,  yCTaHABIMBAaTh HMX  B3aUMOCBS3b,  MCIOJIb30BAThH
COOTBETCTBYIOILIME IIOHATUSA IIPU OIIMCAHUM COCTaBa, CTPOCHHUS
U IIPEBPALCHUN OPTraHUYECKUX COCIUHEHUM

14

ChopMupoBaHHOCTh YMEHHM MCTIOJIB30BaTh XUMHUYECKYIO CUMBOJIHKY
JUISL COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BepHYTOH,
COKpaIlleHHOM) (OpMyJ OpraHMYECKUX BEIIECTB M ypPaBHEHHM
XUMUYECKUX  pEaklMi,  HW3rOTaBJIMBaTh  MOJIETU  MOJEKYI
OpraHMYECKUX BEIIEeCTB JUIsl WJUTIOCTpAIlMM HMX XHMHYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMupoBaHHOCTP YMEHHH YCTAaHABIWBATh IPUHAJICKHOCTD
U3YYCHHBIX OpPraHUYECKUX BEIIECTB MO KX COCTaBYy U CTPOCHHUIO
K OIpenesieHHOMYy Kkiaccy (Tpynmne) coeauHeHui (YrieBoIO0pOIbl,
KHUCIIOPOJT ¥ a30TCOJIEpKAIINE COCTUHEHHUS, BBICOKOMOJICKYJISIPHBIC
COCIIMHEHHUS), JaBaTh UM  Ha3BaHUS TI0  CHUCTEMATHYECKOU
nomenkiatype (IUPAC)

1.5

ChopMUpOBaHHOCTH YMEHUSI OMPEACIATh BUABI XUMUUYECKOU CBSI3U
B OPTaHUYECKUX COCTUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

ChopMupoBaHHOCTh YMEHHUSI TMPUMEHSTH: TOJIOKEHUS TEOpPUHU
CTpOeHHusl oprannyeckux BemecTs A.M. bytiepoBa st o0bsicHEHUs
3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXPaHEHHSI MACChI BELIECCTB

Yranepogopoapel.  Kuciopoaconepxamme W a30TCOJEpKAIIUE
OpraHUYecKue COeIMHEHUs. BBICOKOMOIEKYIIAPHBIE COSIUHECHUS

2.1

CchopmupoBaHHOCT, YMEHUN NPHUBOIUTH TPUBUAIbHBIC Ha3BaHUs
OTJIEJbHBIX OPraHMYECKUX BEUIECTB (ITHIICH, MPOIMUJIEH, alETUIIEH,
ATWJICHIJIMKONb, TJIMUEPUH, (peHon, (opmanbaerui, aueTaibIeruj,
MypaBbUHasl KHUCJOTA, YKCYCHas KHCIIOTa, OJICMHOBAsl KHCJIOTAa,
CTEapUHOBasl KHCJIOTa, IIIOK03a, (PpyKTO3a, Kpaxmai, LEJIHi03a,
1020002050

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3MYeCKue W XMMHYECKHE CBOWCTBA THUITMYHBIX MPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHWYECKHUX BEIIECTB (METaH, dTaH, STHJICH,
NpONWJIeH, anetuiieH, OyraaueH-1,3, metunOyramuen-1,3, OeH3od,
METaHOJI, dTAHOJI, dTUJICHTIIUKOJIb, TIUIEPUH, (EHOJI, alleTalbJICTH/I,
MypaBbUHAs U YKCYCHas KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUII03a,
aMUHOYKCYCHasl KHCJIOTa)
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ChopmupoBaHHOCTH YMEHUSI WIUTIOCTPUPOBATH T€HETHYECKYIO CBSI3b
MEXIY TUIWYHBIMH  TPEACTABUTEISAMU  PAa3JIMYHBIX  KJIACCOB
OpTraHUYECKUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BAaHUEM CTPYKTYPHBIX (popMyl

24

ChopMupoBaHHOCTP ~ yMEHHUS  XapaKTepU30BaTh  HCTOYHUKU
YTJIEBOJIOPOJHOTO CHIPhs (HE(Th, IPUPOJHBIN Ta3, YroJib), CIIOCOObI
UX TepepabOTKM W TPAKTHYECKOe NPHUMEHEHHE IMPOIYKTOB
nepepadoTKu

XUMUS U )KU3HB. PacyeTsl

3.1

CdopmupoBaHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCTI0JIb3YEMbIX B XUMHUH IIPU U3YUCHUU
BEIIECTB M XUMHUUYECKUX SIBJICHUU (HAOMIOZEHUE, W3MEpPEHHUE,
AKCIEPUMEHT,  MOJICIUPOBAHKUE),  HUCIOJb30BaTh  CHUCTEMHBIC
XUMUYECKUE 3HAaHUSI JUIsl TPUHITHS PEUICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEMIECTBAMU U UX IPUMEHEHHEM

3.2

CdopmupoBaHHOCTh yMEHHUH COOMIOAATh TMpaBUiia TOJH30BAHUS
XUMHUYECKON TMOCyN0N U J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe
npaBuiia OOpalleHHsl C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX OMBITOB

33

CdopMupoBaHHOCTh YMEHHUH INTAHUPOBATH U BHITIOJHATH XUMHUYCCKUH
HKCIIEPUMEHT (mpeBpareHus OpraHUYEeCKUX BEIIECTB
Ipy HarpeBaHWM, TOIYYECHUE HTWICHA M H3YyUYCHHE €ro CBOICTB,
KaueCTBEHHbIE PEAKIIMHN OPTaHUYECKUX BEILIECTB, ICHATYpaIHs OEIKOB
Npy HAarpeBaHWHW, IIBETHBIC pPEaKIUH OCIKOB) B COOTBETCTBUU
C TIpaBUJIaMHU TEXHUKH O€30TIaCHOCTH TP OOpaICHUH C BEIICCTBAMU
U J7a0OpaTOpHBIM O00OpYJAOBaHUEM; MPEACTABISATH PE3YyJIbTaTh
XUMUYECKOTO JKCIIEpUMEHTa B  (¢GopMe 3alucud  ypaBHEHUH
COOTBETCTBYIOIIUX PEakIuii ¥ (OPMYITHPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3YIHTATOB

34

CdopmupoBaHHOCTH yMEHUI IPOBOJUTH BBIYKCIICHUS
N0 XUMUYECKUM YypaBHEHMSIM (Maccbl, 00beMa, KOJUYECTBa
MCXOJHOTO BEIECTBA WIM NPOAYKTa PEaKLUUU 10 U3BECTHBIM Macce,
00BbeMy, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB MM MPOTYKTOB
PEaKIIVN)

3.5

CdopmupoBaHHOCTH YMEHHUM KPUTHYECKHU aHaJM3UPOBATH
XUMHUYECKYI0 HH(POpPMALIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeactBa MaccoBoil nH(popManuu, cetb IHTEpHET U Apyrue)
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3.6

CdopMUpOBaHHOCT, YMEHHH COOMIOJATh MpaBUa SKOJIOTHYECKU
I1E€JIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYIAOBOM NEATEILHOCTH
B LIEJSAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYXKAIOWIEH MPUPOIHON
Cpelbl, 0OCO3HaBaTh OMACHOCTh BO3JCHCTBUSI HA KUBBIC OPraHU3MBI
OMPEJICICHHBIX OPTraHUYECKUX BEIIECTB, TOHUMAsI CMBICTT TTOKA3aTelIs
[IIK  (mpegenbHO  JONYCTUMON — KOHIIEHTpAalMU),  MOSCHSITH
Ha MIPUMEpax CIOoCOObl YMEHBIIICHUS U MMPEAOTBPAIIEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa

IIpoBepsiemMbIe Y1eMEHTHI COEPIKAHUS

Kon

[TpoBepsieMblii 3IEMEHT COICPKAHUS

1

T@OpCTH‘ICCKI/IC OCHOBBI OpFaHI/I‘-IGCI(Oﬁ XNMHH

1.1

Hpe):[MeT OpFaHquCKOﬁ XUMHUHN: €€ BO3BHUKHOBCHUEC, PA3BUTUC WU 3HAYCHUC
B IIOJIYYCHHMHM HOBBIX BCIHICCTB W MATCPHUATIOB. TGOpHH CTPOCHUA
OPraHUYICCKUX COG,[[I/IHGHI/Iﬁ A.M. BYTHCpOBa, €C OCHOBHBIC ITOJTOXXCHMUA

1.2

CtpykTypHble (HOpMYJIBI OpraHM4YEeCKUX BewlecTB. ['oMororus, n3omepus.
XHAMHUYECKAS CBSI3b B OPrAHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIC
cBs3u. [IpencraBnenue o kiaccupuKauy OpraHu4eCKX BELIECTB

1.3

Howmenxkiatypa OpPraHUYECKUX COCJIMHECHUH (cucremaTuueckas)
W TpUBHAIbHBIC HAa3BaHUS BAXKHEHUIIUX TPEJCTABUTENICH  KIJIAaCCOB
OpraHUYECKHUX BEIECTB

YrneBogopoasl

2.1

AJIKaHBI: COCTaB W CTPOCHHUE, T'OMOJOTMYECKMH psiaA. MeraH u 3TaH —
MPOCTEUILINE NMPECTABUTENHN AJIKAHOB: (DU3NUECKUE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMelleHusT U TOPEHHMs), HAXO0XKJICHHE B MPUPOJE, MOJy4YEeHHE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKAN PAA. DTUIIEH U IPOIUIIEH —
IpoCTeNIINe MPEACTaBUTENH aJTKEHOB: (U3HUUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TATOTCHUPOBAHUSA, THUApPATALUU, OKHUCICHUS
U TIOJIMMEPU3ALIMN ), IOJIyYeHHE U IPUMEHEHUE

23

Ankanauensl: Oyranuen-1,3 u MerunOyraaueH-1,3: crpoeHue, BaKHEHIINE
XUMUYeCckue  cBoMcTBa  (peakmusi — nosmmepusanuu).  [lomydeHue
CUHTETUYECKOTO KayuyKa U pE3UHbI

24

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMS, TOMOJOTHYECKHH ps.
ALIETWIIEH — NPOCTEUIINI MPEACTABUTENb AJIKMHOB: COCTaB, CTPOEHUE,
¢u3znueckue W XUMHUYECKHME CBOWCTBA (peakiuu THIPUPOBAHMS,
raJlor€HUPOBAHNUS, THIPATALINN, TOPEHNUS ), TOTYUEHHE U IPUMEHEHNE
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2.5

Apenbl. benszon: cocraB, cTpoeHue, PU3NUYECKHUE U XUMUYECKHUE CBOWCTBA
(peakuu TaJoTeHUPOBAHUS W HUTPOBAHMS), MOJTYYECHUE M MPUMEHEHHE.
Tomyon: cocraB, ctpoeHue, GU3MUECKUE U XUMUYECKHUE CBOMCTBA (peaKiuu
rajoreHUPOBAHUS U HUTPOBAHUS ), TOTYUYECHHUE U PUMEHEHUE. TOKCUYHOCTh
apeHoB. ['eHeTHYeCcKas CBSA3b MEXKIY YIJI€BOAOPOJIAMHU, MPUHAICKAIIUMU
K pa3JIMYHbIM KJ1accam

2.6

[IpuponHblE HWCTOYHUKM YTIEBOJIOPOAOB. llpuponHblii ra3 M NOMyTHBIE
Hedrsaple Ta3pl. HedTh m ee mpoucxoxaenue. CrocoObl mepepabOTKu
HE(TH: MEPEroHKa, KPEKUHI (TEPMUUYECKUH, KaTATUTHUYECKUI), MHUPOJIU3.
[IponykTsl nepepabOTKM HEPTH, MX MPUMEHEHHE B IPOMBIIIICHHOCTH
1 B ObITy. KaMeHHBIH yroJib U MPOJIYKTHI €r0 NEpepadoTKu

KI/ICHOPOIICOI[CP)K&IHI/IG OpPraHu4CCKUC COCANMHCHHNA

3.1

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W 3TaHON: CTPOEHHUE,
(u3rUecKrue U XUMHYECKHE CBOMCTBA (peaKIMu ¢ aKTUBHBIMU METAJLIaMH,
rajlor€HOBOJIOPOIaAMHU, TOPEHUE), TpUMEHEHUE. BoopoiHbIe CBSI3U MEXITY
MOJIEKYJJaMHA CHUPTOB. JlelicTBME MeTaHOJIA M O3TAaHOJAa Ha OpraHUu3M
4esioBeka. MHOTOaTOMHBIE CIIUPTHI. DTUJICHIJIMKOMb U TJIMLEPUH: CTPOCHUE,
(¢u3nUecKue M XMMHUYECKHE CBOWMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMHU
MeTaJUlaMH, Ka4eCTBEHHAsI peaklisd Ha MHOIOAaTOMHbIE criupThl). [leficTBue
Ha OpraHusM yesnoBeka. [IpyuMeHnenue rauueprHa U STUICHTJIUKOIS

3.2

deHOoI: CTpOCHHE MOJCKYNbl, (U3MYECKHE M XHMHYECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue Gpenona

33

Anpnerupl U KetoHbl. DopManbiaeruj, aueTalblIerul: CTPOCHHUE,
dbu3uyecke W XMMHUYECKHE  CBOMCTBA  (peakIuuh  OKHUCIICHUS
Y BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIUH ), TIOJyYCHUE U TPUMEHEHUE

34

OnHOOCHOBHBIE — TIpe/esibHble  KapOOHOBBIE  KHUCJIOTHL. MypaBbuHas
U YKCyCHas KHUCJIOTBL: CTpPO€HHME, (PU3UUECKHEe U XMMHUYECKHE CBONCTBA
(cBoiicTBa, 00IIMeE A1 KJlacca KUCIOT, peakus dTepupuKaluu), moayyeHue
u npumMeHeHnue. CTeapuHOBas M OJEHMHOBAs KHUCIOTHI KakK IMPEICTaBUTEIH
BBICIIUX KapOOHOBBIX KHCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIICE JCHCTBUE

3.5

Cnoxuble >pupbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxubix 2dupoB. Kupsl. ['maponus xupoB. IIpumeHeHune XHUPOB.
buonornueckas posb :KUpOB

3.6

VraeBoasl: coctaB, Kiaccupukaimus  YrJieBojoB  (MOHO-,  U-
U nonucaxapuiabl). ['Moko3a — mpocTelmmii MOHOcaxapua: 0COOEHHOCTU
CTPOEHUSI  MOJIEKYJIbI, dbu3nyeckue W XHMHYECKHE  CBOMCTBa
(B3aumogeiicteue ¢ rugapokcugom Meau (II), okuciaeHne aMMHMadyHBIM
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pactBopoM okcuma cepebpa (I), BoccTaHOBICHHE, OPOKEHHE TIFOKO3BI),
HaXOKJIEHUE B TIPUPOJIE, MPUMEHEHHE, OroJorndeckasi poiib. doTocuHTes.
@pykTO3a KaK M30MEp TIIOKO3bl. KpaxMan W meutroiio3a Kak MpUPOTHBIC
nosmMepbl. CTpoeHHE KpaxMala v MeJUTI0I03bl. DU3HUeCKre i XUMUYECKUE
CBOWCTBA Kpaxmaiia (THIpOoIn3, KaueCTBEHHAs PEaKIIHs C HOJIOM)

4 A3oTcoaepKalue OpraHuueCcKue COCINHEHUS
4.1 AMUHOKUCIIOTHI Kak aM(pOTEpHbIE OpraHUYECKHe CoeTUHEHUs. PU3ndecKue
U XUMHYECKHE CBOMCTBA aMHUHOKHMCIOT (Ha NpUMeEpe TIJIMIMHA).
buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTuasl
4.2 | benku Kak NpPUPOJHBIE BBICOKOMOJIEKYJIAPHBIE coenuHeHusd. IlepBrnunas,
BTOPUYHASI U TPETUYHAS CTPYKTYypa O0eaKoB. XUMHUECKHUE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE pEAKIIMKU HA OEIKU
5 BBICOKOMONEKYIIPHBIE COEUHEHUS
5.1 OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHHUI: MOHOMED,
IIOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNN, CPEIHSA
MOJIEKYJIsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAMHEHNH — OJIMMEPU3ALMs U MIOJMKOHICHCALUS
5.2 OKCIEpUMEHTAIBHBIE METOABbl M3Y4YEHHUs BELIECTB M MX NPEBPAIICHUM:

O3HaKOMJIEHHE C 0Opa3llaMyd HPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
MJIacTMacc, KayuyykoB. [lonmydeHne CHHTETUYECKOr0 KaydyKa U PE3UHbI
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11 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30oBaTeIbHOM

NPOrpaMMbI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
00pa3oBaTenbHOMN MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS

1

TGOpCTI/I‘lCCKHe OCHOBBI XUMHHU

1.1

Bnanenue cucremMoil XMMHMUYECKMX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE  TOHATUS  (XMMHUYECKMM  DJIEMEHT, aToM,
ANIEKTPOHHAsg 0O0O0JI0YKa aToma, S-, p-, d-3JEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BaJCHTHOCTH, JJIEKTPOOTPHUIATEIHHOCTD,
CTENIEHb  OKMCIIEHHUS, XHWMHUYECKas CBsSI3b, MOJIb, MOJIApHAs
Macca, MOJIAPHBIA OOBEM, KpUCTAIIMYECKasl pEIIeTKa, THIIbI
XUMHUYECKUX PpPeaKUUi (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30-
U DOHAOTEPMUYECKHE, pEaKIUM HOHHOro OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEDJEKTPOJIUTHI, IEKTPOJIUTUYECKAs JMCCOLMALu,
OKHCIIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHWMHUYECKOW pEeaKIny,
XMMHUYECKOE  paBHOBECHE); TEOPUM M 3aKOHBl  (Teopus
AIIEKTPOJIMTUYECKOW  Jauccouuanuu,  llepuoanueckuit  3aKkoH
J.N. MenpaeneeBa, 3aKOH COXpaHEHUs] MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI  S3bIK  XUMHUH, (AKTOJIOTMYECKUE  CBEICHUS
O CBOWCTBax, COCTaBe, MOJyYEeHUH U OE30MACHOM HCIOIB30BAHUHU
BaXHEHIIMX HEOPraHMYECKHUX BEIIECTB B OBITY M MPaKTHUYECKON
JIESITEIbHOCTH YeI0OBeKa

1.2

CdopMupoBaHHOCTh yMEHUM BBISBISATh XapaKTepHbIE MPU3HAKU
Y B3aMMOCBSA3b M3YYEHHBIX INOHATHM, IPUMEHITh COOTBETCTBYIOLINE
MOHATHSI TIPU OIMCAHUM CTPOCHHS M CBOMCTB HEOPraHUYECKUX
BEILIECTB U UX MPEBPALICHUN; BBIABIIATH B3aUMOCBSA3b XMMHYECKHUX
3HAHUW C TOHATUSAMM M IIPEACTABICHHUSAMU JPYTUX €CTECTBEHHO-
Hay4HBIX [PEIMETOB

1.3

Branenre OCHOBHBIMM METOJaMH HAy4YHOTO II03HAHUS BEILECTB
U XUMHUYECKHX SIBIICHHM (HaOJI0/IeHue, W3MEpeHue, IKCICPUMEHT,
MOJICTTUPOBAHUE)

1.4

ChopMupoBaHHOCTh YMEHHI ONpPENENATh BAJICHTHOCTh M CTEICHB
OKHUCJICHUS XHMHYECKHX DJECMEHTOB B COCIWHCHHUSX Pa3IUIHOTO
COoCcTaBa, BHUJ XHUMHYECKOW CBs3M  (KOBaJCHTHas, HWOHHAs,
MeTauThdecKasi, BOJOPO/IHAS) B COCTMHCHUSX, THIT KPUCTALTHICCKOM
pEIIeTKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJIIpHAsi, NOHHAS,
MeTayuTnyecKas)
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1.5

CdopMupoBaHHOCTh YMEHUHN ONPENEHATh XapaKTep CPelibl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN

1.6

ChopmupoBaHHOCThP YMEHHSI  KIACCH(DUIIMPOBATH  XUMUUYECKHC
PeaKIny Mo pa3InIHBIM MPU3HAKaM (YHCITy B COCTaBY pearnpyroImx
BEIECTB, TEIUIOBOMY J(G(HEKTy peakIuu, H3MEHEHHUIO CTeIeHeH
OKHCIIGHUSI ~ JJIEMCHTOB,  OOpaTUMOCTH  PEaKIUH,  y4acTHIO
KaTajau3aTropa)

1.7

ChopMupoBaHHOCT, YMEHUH COCTaBJISATh YpPaBHEHUSA peakUuil
pPa3IMYHBIX THIIOB, IIOJHBIE W COKPAILICHHBIE YPABHEHUS PpPEaKUUN
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIUH UAYT
J10 KOHLIA

1.8

CdopMupoBaHHOCTh YMEHUI MTPOBOJIUTH PEAKIIUU, TIOJITBEPHKTAIOIIIE
KAQUEeCTBEHHBI COCTaB pa3JMYHBIX HEOPraHUYECKUX BEILECTB,
pacrio3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTh YMEHHI PacKphIBaTh CYIIHOCTbh OKHCIUTEIBHO-
BOCCTaHOBUTEIHHBIX peaKImii TIOCPEJICTBOM COCTaBJICHHUS
AIIEKTPOHHOTO 0ajaHca ATUX PEeaKIUii

1.10

ChopMHUpOBaHHOCT yMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN PEaKIUU OT Pa3TUIHBIX (PaKTOPOB

I.11

ChopMUpPOBAaHHOCT, YMEHHUH OOBSCHATH XapakTep CMEUIECHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMMOCTU OT BHEIIHETO BO3AECHCTBUS
(mpunnumn Jle atense)

OO6m1ast 1 HeopraHuyecKas XUMUs

2.1

CdopmupoBaHHOCTh YMEHHUN pacKpbiBaTh cMbIch [lepuomnueckoro
3aKOHa J.. MenneneeBa 151 JIEMOHCTPUPOBATH €ro
CUCTEMATU3HUPYIOU[YI0, OOBSCHUTEIBHYI0O M  MPOTHOCTUYECKYIO

byHKIUH

2.2

ChopMHUpOBaHHOCT, ~ YMEHUN  XapaKTEpPU30BaTh  JJIEKTPOHHOE
CTPOEHHE aTOMOB XHMMHUYECKHMX JJIEMEHTOB 1 — 4 mnepuoaos
ITepuoanueckon cucteMbl XxumMuueckux 3yemMeHToB .M. Menneneena,
UCTIONIB3YsI ~ TOHSTHS ~ «S-, Pp-, d-dJEKTPOHHBICE  OpOUTAINY,
«QHEPTreTUYECKUEe YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX JJIEMEHTOB M MX COCAWHEHUH MO MEepuoaam
u rpynmnaMm llepuoanueckor CUCTEMBl XHUMHUYECKHX DSJIEMEHTOB
J.1. MenneneeBa

54



2.3

ChopMupoBaHHOCTh YMEHUN XapaKTEPHU30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIECTB  Pa3IMYHbIX
KJIACCOB, MOATBEPKATH CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXK]Y
HEOPTraHUYECKUMH  BEIIECTBAMU  C  [OMOUIBIO  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

24

ChopMupoBaHHOCTH YMEHHMM  YCTaHaBIIMBAaTh MPUHAIJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO MX COCTAaBY K ONPENEIEHHOMY KJaccy
(rpymrme) coenuHeHu (TPOCThIE BEIIECTBA — METAJUIBI U HEMETALIBI,
OKCHJIbl, OCHOBAHMSI, KUCJIOTHI, aM(pOTEpPHBIE THPOKCHUIbI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHM UCIIOJIB30BaTh XHUMHUYECKYI0 CUMBOJIUKY
JUIsL  cOoCTaBlieHUs] (OpMya BEHIECTB W YPaBHEHUN XMMHUYECKHUX
peakuuid, cucrematudyeckyro HomeHkiarypy (IUPAC) u TpuBnaibHbie
Ha3BaHUsS OTACJIBHBIX HEOPraHUYECKUX BeEIIeCTB (yrapHblii Ta3,
YIJIEKUCIBIM Ta3, aMMHAK, TalleHas W3BECTb, HEralleHas W3BECTb,
MUTHEBAsI COJIA, MUPUT U JPYTHE)

2.6

CdopMupoBaHHOCTh YMEHUM XapaKTepU30BaTh (OMHUCHIBAThH) OOIIHME
XUMUYECKUE CBOWCTBA HEOPTAaHMYECKHWX BEIIECTB  PA3JIUYHBIX
KJIACCOB, MOATBEPKAATh CYIIECTBOBAHNE T€HETUYECKON CBA3U MEXTY
HEOPTraHMYECKUMHM  BEHIECTBAMU  C  IOMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUIl

2.7

CdopMupoBaHHOCTh YMEHHH INITAHUPOBATH U BHITIONHATH XUMHYCCKHMA
HKCIIEPUMEHT (Pa3JIOKEHHE TEPOKCHIA BOJAOPOJIa B MPUCYTCTBHUU
KaTajgn3aTopa, OnpeeIeHne Cpelbl PpAaCTBOPOB BEIIECTB C TTOMOIIIBIO
YHUBEPCAIBHOTO HHJWKATOpa, BIHMSHUE Pa3IUYHBIX (HAKTOPOB
Ha CKOPOCTh XHWMHYECKOW pEeakKIHWH, peakIuy HOHHOTO OOMeHa,
KaueCTBCHHBIC PEaKIMK Ha CyJibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHMSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMam
«Mertamnb» n «HeMeramib») B COOTBETCTBUU C MPaBUTIAMU TEXHUKU
0e30macHOCTH TpU OOpaIlleHHHd C BEHIECTBAMU U JIaDOPATOPHBIM
o0OpyZOBaHUEM;  MPEACTABIATh  PE3yNbTaThl  XHMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alliCu YpaBHEHUU COOTBETCTBYIOIIUX
peakiuii u GopMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YIhTaTOB

2.8

ChopmupoBaHHOCTh yMEHHI COONIOMATh TIpaBUia TOJIH30BAHUS
XUMUYECKON TMOCYA0N U JIabOpaTOpHBIM OOOPYIOBAHUEM, a TaKXKe
npaBuiIa OOpaIICHHs C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIHSIMH
10 BBIMTOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX OTBITOB

29

ChopmupoBaHHOCTH ~ YMEHHH  XapaKTepHU30BaTh  XUMHUYECKUE
ITPOLIECCHI, JIEKAIIME B OCHOBE ITPOMBIIIJIEHHOTO TMOJYYEHUsI CEPHOU
KHCJIOTBI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPEJICTABICHUN
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00 06H_II/IX HAay4YHBIX IIPUHOHWIIAX MW J3KOJOIMYCCKHX HpO6JI€MaX
XUMHUYICCKOI'O ITPON3BOACTBA

XUMUS U KU3HB. PacyeTsl

3.1

ChopMupoBaHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJU XUMHUU B IO3HAHHUU
SBJICHUM TPUPOJbI, B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM
JUTSL PEIlICHUs MPAaKTUYECKUX 3a7a4 M HKOJIOTMYECKH 00OCHOBAHHOTO
OTHOIILICHHS K CBOEMY 37I0POBbIO U IPUPOJIHOM cpefie

3.2

CdhopmupoBaHHOCTh YMEHHUU KPUTUYECKHU aHAJIM3UPOBaTh
XUMHUYECKYI0 HH(OpPMALMIO, MOJIy4aeMyl0 W3 pa3HbIX HCTOUYHUKOB
(cpencTBa MaccoBOM KOMMYHUKALIMH, ceThb UHTEpHET U ipyrue)

33

CdopMupoBaHHOCT, YMEHHH COOMIOJATh TpaBUJia JKOJIOTHYECKU
1eJIeCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM N€ATEIBHOCTH
B LIEJIX COXPAHEHUS CBOETO 3/I0POBbA M OKPYXKAIOIIEH NMPUPOTHON
Cpelbl

34

Oco3HaBaTh ONACHOCTH BO3JECUCTBUS HA JKUBBIC OpPraHU3MBbI
OIIPEEIICHHBIX BEIIECTB, IOHUMAas cMbIci okazaTens [1/IK, moscHTh
Ha MPUMEpax crnocoObl yMEHBIIEHUS U MPEAOTBPALLEHUS UX BPEIHOTO
BO3J/ICUCTBUS HA OPraHU3M YEJIOBEKA

3.5

CdopmMupoBaHHOCTH yMEHUH MIPOBOJIUTH BBIYHCIICHUS
C MCIIOJIH30BAaHUEM TIOHITHSI «MAcCOBasi JI0JISl BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKUX PEAKIHIX, MacChl
BEIECTBA UM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEeMy OJTHOTO M3 YYaCTBYIOUIMX B PEaKIMH BEIIECTB,
Ter10BOro »(ekra peakiu Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChl
BEII[ECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 TeopeTnueckre OCHOBBI XUMHUH
1.1 XAMUYECKHM JJIeMEHT. ATOM. Sapo aroma, HM30TONBL. JIEKTPOHHAA

000J104Ka. DHEPreTUYecKre YypOBHU, MOAYpPOBHU. ATOMHBIE OpOUTAIH,
s-, p-, d-smementhl. OCOOEHHOCTH  pacCIpeieNieHUs  dDJICKTPOHOB
no opOuTaNsIM B aToMax »dJEMEHTOB TMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(PUTypalrs aTOMOB
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1.2

[Tepnonnueckuit 3akoH u llepuoanueckas cucreMa XMMAYECKHUX AIIEMEHTOB
.. MenneneeBa. CBs3p Imepuoauueckoro 3akoHa u Ilepuoamdeckoit
CUCTEeMbl XUMH4YECKUX »dJjemeHToB J[.MI. MeHneneeBa ¢ COBPEMEHHOMU
TEOpUEN CTPOCHHMS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB
XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX U CIOKHBIX BEIIECTB
[0 rpynmnaM u mepuojiaM. 3HaYeHUE MEePUOJANYECKOrO 3aKOHA B PAa3BUTUHU

HayKH

1.3

CrpoeHue BellecTBa. XHUMHYECKasl CBsI3b. BHIBI XUMHUUYECKON CBS3U
(KoBaJIeHTHasi HEMOJSpHAsE W TMOJSpHAasi, MOHHAsA, MeTauinueckas). VoHbI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJIECHTHON XUMUYECKOM
cBsI3U (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHas cBs3b

14

BaneHTHOCTB. Dn€KTPOOTPUIIATENBHOCTh. CTENEHb OKUCIICHUS

1.5

BemectBa MOJIEKYJSIpHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUSA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. [HUIbl KPUCTAJUIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOWMCTBa BEILIECTB OT THUIMA KPHUCTAJUIMYECKON PEIIETKH.
[TonaTtre 0 mucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBasi 10Jis1 BEHIECTBA B pACTBOPE

1.6

K.HaCCI/I(bI/IKa]_II/IH HCOPIraHUYICCKUX COGIIHHGHHﬁ. HOMGHKHaTypa
HCOPraHN4CCKUX BCIICCTB

1.7

XumMnueckast peakuus. Kiaccuduxanus XUMHUYECKUX peakuuii
B HEOPraHUYECKOW W OPraHM4YeCKOM XHWMHUHU. 3aKOH COXPaHEHMS MacChl
BEIIECTB, 3aKOH COXPAHECHUS W NPEBPAIICHUSA SHEPTUM MPU XUMHYECKHUX
peaKumsax

1.8

CKOpOCTh peakIlfu, ee 3aBUCUMOCTb OT Pa3INYHbBIX (DAKTOPOB

1.9

OOpatumble peakuuu. XUMHYECKOoe paBHoBecue. DakTopbl, BIUSIOLINE
Ha COCTOsIHHE XnMH4ecKoro pasHoBecus. [Ipuanun Jle [larense

1.10

DnekTpoiuTuueckas aucconuanuss. CwibHbIE M ClaOble AJICKTPOIUTHI.
Cpena BOJHBIX PacTBOPOB BEINECTB: KHCJas, HEUTpajbHAs, IICIOYHAS.
Peaknum nonHoro oomMeHna

I.11

OKHCINUTENHLHO-BOCCTAHOBUTEILHBIC PCaKIu

Heoprannueckas xumus

2.1

Hemerannel. Ilonoxenne ©HemetaisioB B llepuomnueckon cucrteme
xuMudeckux osnemeHToB J[.M. MennaeneeBa M OCOOCHHOCTH CTPOCHUS
aToMoB. Du3NUECKHE CBONCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAJIOB
(ma mpuMepe kucimopoaa, cepsl, pochopa u yriepona)
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2.2

XUMHUYECKUE CBOMCTBA BAKHEUIIIMX HEMETAJUIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) M HUX COCAMHEHUU (OKCHJIOB,
KHCJIOPOJICOJICPKAIUX KHUCIOT, BOJOPOJHBIX coeauHeHui). [IpumeHenue
Ba)KHEHMIIINX HEMETAJIJIOB U MX COCIUHCHUI

2.3

Mertamnel. [lonoxenne metamios B Ilepuoandeckon cucremMe XMMUYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTM CTPOEHHUS SJIEKTPOHHBIX
o0oyiouek aromMoB MeTramwioB. OOue (pu3MuecKkrue CBOMCTBA METAJLIOB.
CraBel METAITOB. DJIEKTPOXUMUYECKUH sl HAPSHKECHUI METaNIOB

24

XUMUYECKUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpHM, KaJlvid, KaJdblUM,
MarHui, aJlfOMUHUAM, IIUHK, XPOM, JKEJIe30, MeJIb) U UX coequHeHui. O0mue
CIocoObI MOTyYeHHs MeTauIoB. [[puMeHeHre MeTaioB B ObITY M TEXHUKE

2.5

I'enetnueckas CBA3b HCOPraHN4CCKUX BCIIICCTB, IMPpHUHAIJICKAIINX
K Pa3JIMYHBIM KJIaCCaM

XUMHUS U )KU3HD

3.1

Ponp xumum B oOecrieueHUH BKOHOFI/ILIGCKOfI, BHCpFCTH‘IGCKOﬁ )51 HPIHIGBOﬁ
6€3OHaCHOCTI/I, pa3sBUTHU MCAWIIMHBI. Ilonsatue o Hay4YHbIX MCTOAAx
IIO3HaHUs BE€IICCTB U XUMHNUYCCKUX pCaKHI/Iﬁ

3.2

[IpeacraBnenuss 00 OOMMX HAay4YHBIX NPUHIUOAX MNPOMBIILIEHHOTO
IIOJIyYEHHUs BOKHEUIINX BelecTB. UeoBeK B MUpeE BEIIECTB U MATEPUAIIOB:
BAKHEMIIME CTPOUTENIBHBIE MaTepHalbl, KOHCTPYKIMOHHBIE MaTEpHUaJIbI,
KpPACKH, CTEKJI0, KEpaMHUKa, MaTepUaIbl I dJIEKTPOHUKN, HAHOMATEPUAIIBI,
OpraHUYEeCKHEe U MUHEpaIbHbIE YJOOPEHHUS

33

XuMusi U 370pOBbE UEJIOBEKA: MpaBWia HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia OE30MaCHOTO HMCIOJIB30BAHUS MPENapaToB ObITOBOM
XUMUHU B TOBCETHEBHOM JKU3HU

58
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