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HNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHUU Ha ypOBHE CpelHero obiiero oopa3zoBaHus pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012r. Ne273-®3 «O0 obpa3oBanuu B Poccuiickoi
®enepann», TpeOOBaHMWA K pe3yJbTaTaM OCBOECHHMS OCHOBHOM 0oOpa3oBaTelIbHOU
IporpaMMbl  CpelHEr0 oOIero oOpa3oBaHMs, TNpPEICTaBICHHBIX B DenepanibHOM
roCyJJapCTBEHHOM 00pa30BaTeIbHOM CTaHJApPTE CPEeAHEro oliiero oOpa3oBaHus, ¢ y4ETOM
Konuenuuu mnpenopaBanuss ywyeOHOro mpenMera «XUMHs» B 00pa3oBaTeIbHBIX
opranm3anusix Poccuiickoit @enepaiuu, pealusyomnux OCHOBHbIE 0011e00pa3oBaTeIbHbIC
IpOrpaMMbD» U OCHOBHBIX MOJOXEHUHN (peepanbHOl nporpaMmel BociuTanus. B paGouyio
nporpaMMmy ObLIIM BHECEHBI M3MEHEHHUs (B COOTBETCTBUM C IMPHUKa30oM MUHIPOCBELIEHUS
Poccun ot 09.10.2024r. Ne 704 «O BHECEHMM HW3MEHEHUH B HEKOTOPBIE IPUKA3BI
MunnctepcTBa TmpocBenieHus Poccuiickori ®deneparnuu, Kacarommecs —(enepaabHbIX
00pa3oBaTeNbHBIX MPOTrpaMM Ha4yaJdbHOTO OOIIEero o00pa30BaHUsS, OCHOBHOTO OOIIEro
00pa3zoBaHus U CPEAHETO 00IIETO OOpPa30BAHUS)

OcCHOBY MOJXOZOB K pa3palbOTKe MPOrpaMMbl IO XUMHUH, K OINPEACIICHUI0 OOIIeiH
CTpaTeruu OOY4YEeHUS, BOCIUTAHUSA W Pa3BUTHS OOyUaIOIUXCS CpeACTBaMH Yy4eOHOTO
npenMera «Xumus» g 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHIIETITyaJIbHbIE
nosnioxenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COACPKAHUS, PE3yJIbTaTOB
oOydeHus u TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

B coorBeTcTBUM € JaHHBIMHM MOJOKEHUSMU IMporpaMma Mo XuMuHu (0a30BbIi
YPOBEHB) Ha YPOBHE CPEHEr0 00IIero o0pa3oBaHus:

ycTaHaBiIMBaeT  oOs3arenbHOE  (MHBApUAHTHOE)  IPEIMETHOE  COJepKaHHe,
ONpefeNseT KOJUYECTBEHHbIE M KAaYECTBEHHBIE €r0 XapaKTEPUCTHKU Ha KaXKJIOM 3Tarie
U3Y4YEHMs] TpeaMeTa, MpeaycMaTpUBaeT MPHUHIMUIBI CTPYKTYPUPOBAHUSA COAEpKaHUS
U pacripesiefieHus ero Mo KjiaccaM, OCHOBHBIM pa3jiefiaM U TeMaM Kypca;

na€T MpUMEpPHOE paclpeseseHne y4eOHBIX YacoB IO TEeMAaTUYECKUM paslieiam,
pEKOMEHAYeT NPHUMEPHYIO [OCIIEOBAaTEIbHOCTh M3YYEHUS OTAENbHBIX TEM Kypca
C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM y4eOHOTO Mmpoiiecca,
BO3pacTHBIX 0cobeHHocTel oOydaromuxcs 10—11 kmaccos;

Na€T METOAMYECKYI0 WHTEpHpPETalni0 LeJNell H3ydeHus NpeIMeTa Ha YPOBHE
COBPEMEHHBIX IMPUOPUTETOB B CUCTEME CpEHEro obiiero oOpa3zoBaHuUs, COAEpPKATEIbHON
XapaKTepUCTUKHU IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pazoBaTeIbHOU
nporpamMmbl  cpenHero  oOmiero  oOpa3oBaHus  (JIMYHOCTHBIX,  METalpeIMETHBIX,
NpEeIMETHBIX), OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIHLHOM JESITENBHOCTH Y4YEHUKA
10 OCBOCHMIO cojepkaHus mpeameta. [lo BceM Ha3BaHHBIM MMO3ULUSAM B IMporpamMme
0 XUMUH COOJIIOIEHA MMPEEMCTBEHHOCTH C (heiepanbHOil paboueii mporpaMMoil OCHOBHOT'O
obmiero oOpa3zoBanusi 1Mo xXumuu (It 8—9 KiaccoB 00pa3oBaTENbHBIX OpTaHH3AIHH,
0a30BbIl YPOBEHB)

XuMuyeckoe 00pa3oBaHUE, MOTYyYaeMO€ BBITYCKHUKAMH CPEAHEH IIKOJbI, SBISETCS
HEOTHEMJIEMOW YacThl0 HX 00pa3oBaHHOCTH. OHO CIY)XHUT 3aBEpUIAIOIIAM 3TaroM
peanu3anuy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHUsA. OTH ILIEHHOCTH KacalooTcs MO3HAHUS
3aKOHOB IPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYphl YEJIOBEKA, a TAaKKe
DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBbIO M IPUPOIJHOU Cpere.
Peanuzyercst xumudeckoe o0Opa3oBaHHE OOyYarOUIMXCSd HA YpPOBHE CpEIHEro ooOIero
o0Opa3oBaHusl CpeACTBaMU ydeOHOro mpenMera «XuMHUs», COJEpKaHHE U TOCTPOCHHUE
KOTOPOTO OIpEAEIeHbl B MPOTrpaMMe MO XUMHH C YYETOM CHenu(PHKN HAyKd XUMUH, €€
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3HAYECHHS B MO3HAHWU MPHUPOJABI U B MATEPHAIBHOU JKM3HU OOIIECTBA, a TAKKe C YUETOM
o0ummx 1ened M MPHUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI
cpenrero obmiero obpaszoBanusi B Poccuiickoii ®Depepanmu. Tak, Hampumep, MOpu
(GOopMUpOBaHUM COAEpPX AHUS MpeaMeTa «XHUMHUS» YUYTEHbl CIEIYIONIUE IOJIOKEHHS
0 crieur(uKe U 3HAYEHUH HayKU XUMHH.

XUMHUSA Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WIpaeT oco0yl pojb
B COBPEMEHHOH ULMBWIM3AallMM, B CO3/JaHWM HOBOM 0a3bl MaTepuaIbHOU KYyJIbTYPBHI.
Ona BHOCHT CBOM BKJIaJ B (OPMUPOBAHHE PALUOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3/]aHME 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYKAIOIIeM MHUpE KaK O €TMHCTBE MPUPOIBI U
4eNoBeKa, KOTopoe GOopMUpPYETCss B XMMUHM HAa OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY)KAIOIIETO  MHpPa, OCO3HAaHUs  B3aUMOCBA3M  MEXKIY CTPOCHHUEM  BEIIECTB,
UX CBOMCTBAMHU U BO3MOXHBIMU OOJIACTIMU IPUMEHEHHS.

TecHo B3aUMOAEHCTBYS C JPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS cCTajna
HEOTHEMJIEMOM YaCTbI0 MUPOBOMW KYJIBTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPyJa U
KU3HU Kaxaoro uwieHa oOumiectBa. CoBpeMeHHass XHMMHS Kak HayKa CO3UJaTesIbHasd,
KaKk HayKa BBICOKMX TEXHOJIOTHMI HampaBlieHa Ha pelIeHUEe TJIOOATbHBIX MpobdieM
YCTOMYMBOTO pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, DSHEPreTUYECKOW, MHUIIEBOM,
HKOJIOTMUECKON O€30MacHOCTU U OXPaHbI 3JJOPOBBS.

B cootBeTrcTBHM ¢ OOUIMMU LIEASMU U MPUHIUIIAMU CPETHETO OOIIEro 00pa3oBaHUs
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBIi  ypOBEHb H3YUYCHHS)
OpUEHTUPOBAHO NPEUMYLIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJITOTOBKY OOyYaromiuxcs,
HEOOXOJUMYI0 UM JJii BbIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYCHHSI B JKM3Hb COIMYMA, MPOIODKEHUs OOpa3oBaHUS B Pa3IUYHBIX O00JIACTSIX, HE
CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnstouumMu npeaMera «XUMHs SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OO0masi 1 HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHus
KOTOPBIX ABIIAIOTCS OCHOBBI 6azoBoit HayKU: cucreMa 3HAHUU
M0 HEOPraHWYeCcKOW XMMHUHU (C BKIIOYEHHEM 3HAHUN U3 OOILIed XMMHMHM) U OpraHMYeCcKOn
xumun. GopmupoBaHue JaHHOW CUCTEMbl 3HAHUM NPHU U3YyYEHUHU NpenMera oOecreynBaeT
BO3MOKHOCTh PAaCCMOTPEHHsI BCETO MHOT000pa3us BELIECTB HA OCHOBE OOLIUX IMOHSTHH,
3aKOHOB U TEOPHUN XUMUH.

CrpykTtypa coaepkanus KypcoB — «Opranunyeckas xumus» u  «OOmias
U HeopraHuveckas XuMus» copMUpoBaHa B MPOrpaMMe MO XMMUU Ha OCHOBE CUCTEMHOI'O
NOJIX0Aa K M3YYEHHIO Y4eOHOro martepuasia U 00yCJIOBJIEHA UCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HaHUU Ha OTpeeIEHHBIX TEOPETUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4ecKoi XMMHUH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOM
TEOpPUU CTPOEHUS OPraHMYECKHX COEIMHEHMH, a TAaKKE€ Ha YpPOBHE CTEPEOXMMHMUYECKHX
Y 2JIEKTPOHHBIX NPEJICTaBICHUI O cTpoeHuu BemiecTB. CBeneHus 00 M3ydyaeMbIX B Kypce
BEIIECTBAaX JIal0TCS B Pa3BUTUU — OT YIIIEBOAOPOJIOB A0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coenvHeHUH. B Kypce oOpraHuyeckodl XHUMHH TMOIY4aroT pa3BUTHE CHOPMUPOBAHHbBIC
Ha YpPOBHE OCHOBHOrO o0mero oOpa3oBaHMsS TI€PBOHAYAIbHBIE IPEICTaBICHUSA
0 XMMHYECKOW CBS3U, KIAaCCH(PUKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX CTPOCHHUSI, O XUMUYECKON PEAKIINH.

[Tox HOBBIM YIJIOM 3peHus B IIpeAMETe « XUMUs» 0a30BOr0 YPOBHS paccCMaTpPUBAETCS
U3yYEHHBII HA YPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUS TEOPETUUECKH MaTepuan U
dakTonoruueckue CBEJACHHUsI O BEUIECTBAX MU XUMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B
Kypce «O011as 1 HeopraHu4YecKas XUMUs 00ydaronMcs MPeAoCTaBIAeTCS BOZMOKHOCTh
0CO3HATh 3HAYECHHE MEPHOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJI0JIOTUIECKIX
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NO3UIHNA, TIIyOXKE MOHATH MCTOPUYECKOE H3MEHEHWEe (QYHKIMA 53TOr0 3akoHa — OT
06o0maromel 10 0OBACHSIONICH U IPOTrHO3UPYIOIIEH.

Enunas cucrema 3HaHUK O BaXKHEHIIMX BEIIECTBAaX, WX COCTaBe, CTPOCHUH,
CBOICTBaX M MNPUMEHEHHH, a TaKK€ O XHMHUYECKMX pEakUusaX, HUX CYLIHOCTHU
Y 3aKOHOMEPHOCTSAX IPOTEKaHWs nonosHseTcs B Kypcax 10 m 11 xiaccoB anemeHTamun
COZICpKaHUsI, MMEIOIIUMHU KYyJIbTYPOJIOTHYECKU W TPHUKIAAHOW XapakTep. DTU 3HAHUS
CHOCOOCTBYIOT NOHMMAHMIO B3aMMOCBSI3M XUMHUHM C JAPYTMMH HAayKaMH, pacKpbIBarOT
e€ poJib B IO3HABATEJIBHOM M MPAKTUYECKOW JEATENbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIUTAHHUIO YBa)XKEHMsSI K TMPOLIECCY TBOpYEeCTBA B OOJACTH TEOPHUM M MPAKTHUUYECKHUX
OPWIOKEHUH XMMHH, TIOMOTAalOT BBIMYCKHUKY OpPUEHTUPOBATHCS B  OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX MpoOiemMax, CBA3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIUBATH
MH(OPMALIMIO U MPUMEHATh €€ NJs TNOMOJHEHHs] 3HAHUM, pEelIeHHs] MHTEJUIEKTYaJbHBIX
U OKCIIEPUMEHTAIBHBIX HCCIEOBATENIbCKUX 3a7ady. B 1enoMm coaepkaHue y4eOHOro
npenMera «XHMMHS» JTaHHOTO YPOBHS HM3YYEHHMs OPUEHTHPOBAHO Ha (HOpMHpOBaHUE
y 00yyaroumxcss MUPOBO33PEHUYECKOW OCHOBBI JJIsl TOHUMaHUs (puiocockux uaei, Takux
KaK: MaTepHalIbHOE €JMHCTBO HEOPTAaHMYECKOTO U OPraHUYEeCKOro MUpa, 00yCIOBICHHOCTh
CBOMCTB BEHIECTB UX COCTABOM M CTPOECHHUEM, MO3HABAEMOCTb MPUPOAHBIX SIBICHUM MyTEM
AKCIIEPUMEHTA W PEIIEHHs] MPOTUBOPEUN MEXTYy HOBBIMH (PaKTaMH U TEOPETUUYECKUMU
NPEANOChIIKAaMH, OCO3HAHHUE POJIM XMMHHM B PEIICHUU 3KOJIOTMYECKHX MpoOJeM, a Takke
npobsieM cOepekeHHs] YHEPTETUIECKUX PECYPCOB, ChIPbs, CO3/aHUSI HOBBIX TEXHOJOTHH U
MaTepHUaios.

B nane pemieHus 3agady BOCHUTAaHMS, Pa3BUTHUS M COLMAIM3ALUU OOYyYarOIIUXCS
MPUHATHIE MPOrPAMMON MO XUMHH MOJXOJbl K ONPEACICHUIO COAEPKAHUS U MOCTPOEHUS
npeaMera MmpeaycMaTpuBaloT (GOPMHPOBAHUE y OOYUYAIONMIUXCS YHUBEPCATBHBIX Y4EOHBIX
NEHCTBUM, UMEIOIMMX 0a30BO€ 3HAUYEHHE JUIS PA3IMYHBIX BUAOB JESATENbHOCTH: PELIECHUS
npo0JsieM, MOMCKa, aHaiau3a U 00pabOTKH MHPOpMALUU, HEOOXOIUMBIX ISl IPUOOpETEeHUs
ONBbITA IPAKTUYECKOW U UCCIIENOBATEIBCKON JAEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MO3HAHUH XUMHH.

B mpakTtuke npenojiaBaHusi XUMUU KaK Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs
TaK U Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs, NMPHU OIpPENIEICHUU COAepKaTeIbHOU
XapaKTEPUCTUKH 1I€JIel M3yUYeHHUs MpeIMeTa HalpaBJICHUEM MEPBOCTENIEHHON 3HAYMMOCTH
TPaJULIMOHHO TpU3HAETCS (OPMUPOBAHME OCHOB XUMHUYECKOM HAyKuM Kak oO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa M KAK OJHOTO M3
KOMIIOHEHTOB MHPOBOI KYJBTYPBI.
C MeTroan4ecKkoi TOYKH 3pEHHS TAKOM MOJAXO0J K ONPENEICHUIO LIeJIed N3yUYeHHus MpeaMera
SBJISIETCS BIIOJIHE OTIPAB/IAHHBIM.

CornacHo TaHHOM TOYKE 3pEHHS TJIaBHBIMHU LIEJIAMH WU3YUYEHHUS MpeaMeTa «XUMHUS)
Ha YpOBHE cpeaHero o0miero oopazoBaHus Ha 6a30BOM YPOBHE SIBIISIIOTCS:

dbopMuUpOBaHUE CHCTEMBbl XUMHUYECKMX 3HAHMH KaK Ba)KHEWINEW COCTaBIISIOLIEH
€CTECTBEHHO-HAy4YHOW KapTHUHBI MHUpA, B OCHOBE KOTOPOW JEXaT KIKOYEBBIE IOHSTHSA,
dbyHIaMeHTaIbHbIE 3aKOHBI M TEOpPUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE
U TIOHUMAaHUE CYHIHOCTU JIOCTYMHBIX OOOOIIEHUH MHPOBO33PEHYECKOTO XapakTepa,
03HAaKOMIIEHHE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHUS;

(opMHUpOBaHHUE U Pa3BUTHE NIPEICTABIECHUN O HAYYHbIX METOJIaX MTO3HAHUS BEILECTB
U XUMHYECKHX PEaKIHid, HEOOXOMUMBIX IIJIsi MPUOOPETCHUS] YMEHUU OPHEHTHPOBATHCS B
MHUpE BEUIECTB U XMMHUYECKUX SBJICHUI, UMEIOLIIUX MECTO B MPUPOAE, B MPAKTUUECKON U
MOBCEIHEBHOM JKU3HU;



pa3BUTHE YMEHHH M CINOCOOOB MAEATEIBHOCTH, CBS3aHHBIX C HAOIIOJCHHEM
U OOBSCHEHHEM XHUMHYECKOT0 JKCIEPUMEHTa, COOJIIOJIEHHEM TMpaBui Oe30MacHOro
oOpallleHus ¢ BEeIIECTBAMHU.

Hapsny ¢ »TuM coaepkaTenpHash XapaKTepHCTUKA IENed W 3amad  U3ydeHus
npeaMera B IporpaMMe MO XMMHM — YTOYHEHA M CKOPPEKTHpOBaHa
B COOTBETCTBHHM C HOBBIMU MPHOPUTETAMH B CHUCTEME OOIIETr0 CpelHero 0oOpa3OBaHMUS.
CerogHs B TpemofaBaHWM XHUMHH B OOJNBIIEH CTEMEHW OTHAETCS TPEANOYTECHHUE
NPaKTHYECKOW KOMIIOHEHTE COAepXaHHus OOydeHHUs, OpPUEHTHPOBAHHONW Ha TOATOTOBKY
BBIITYCKHUKA IIKOJIbI, BIIQJCIONIEro He HabopoM 3HaHHWM, a (yHKIHOHAIBHOU
IrPaMOTHOCTBIO, TO €CTh CHOCOOAMM U YMEHHMSIMH AaKTHUBHOTO TOJTYYEHHUS 3HAHUUN
¥ IPUMEHEHHUS UX B PEATbHON KU3HH TSI PEIICHUS MPAKTUIECKHUX 3a7ad.

B oroli cBa3u mpu u3ydeHMM npeaMeTa «XUMHUS» JOMHUHUPYIOLIEE 3HAYCHHE
nprOOpPETAIOT TaKKe LEeNU U 3a7a4, KaK:

amanTanys OOy4aromMXCsl K YCIOBHSAM JIWHAMHYHO pa3BHUBAIOIIETOCS MUPA,
dopMHpOBaHHE HHTEIUIEKTYadbHO PAa3BUTOW JUYHOCTH, TOTOBOH K CaMOOOpa3OBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSATHIO TPAMOTHBIX pEIIEHUNH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUIX, CBA3aHHBIX C BEIIECTBAMH U UX MIPUMEHECHUEM;

(dbopMupoBaHUEe y 00y4arOUIMXCs KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCATFHOE 3HAYEHHWE ISl Pa3IMYHBIX BUAOB JIEATEIBHOCTU: PEIICHUS
npoOjeM, TTOMCKa, aHanu3a U 00paboTku WH(OpMAIIUKU, HEOOXOIUMBIX ISl TTPHOOPETEHUS
OMBITa JAEATEIBHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B TIO3HAHWU XUMHH,
a TaKkKe IS OIEHKH C TO3WIHMHA JKOJOTHYECKOH O€30MacHOCTH XapaKTepa BIHSHUS
BEIIECTB U XUMUYECKHX MPOIIECCOB HA OPraHU3M UYeJIOBEKa U MPUPOIAHYIO CPELY;

pa3BUTHE TII03HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaJbHBIX M  TBOPYECKHUX
crocoOHocTel 00yJaronMXcs: CIOoCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBbIE 3HAHUS
10 XUMHUHU B COOTBETCTBHUHU C >KMU3HCHHBIMH TOTPEOHOCTSMH, UCIOIB30BaTh COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJOTMU JUIsI TIOMCKAa M aHalu3a y4eOHOW M Hay4YHO-TOIMYJISIPHOU
UHPOpMAIIMH XHMHUYECKOTO COACPIKAHNUS;

dbopMuUpOBaHHE W pPA3BUTHE y OOYYAIONMUXCS ACCOUMATHBHOTO M JIOTHYECKOTO
MBILIUIEHUS, HaOJIOAaTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTHM, TIpPH IUIAHUPOBAaHWU U TPOBEJIEHUH XHMHUYECKOTO
IKCIICPUMEHTA;

BOCIIHTAHUE y O0YyYaromuxcsi yOKIEHHOCTH B TYMaHUCTHUECKON HANpaBICHHOCTH
XUMHH, €€ BaXHOM pONM B pEIIEHUH TIO0AIBHBIX MPOOJIeM PalMOHAIBLHOTO
MIPUPOJIOTIONIE30BaHUS, TIOTIOTHEHUSI YJHEPTETUIECKUX PECYPCOB M COXPAHEHUS TPUPOIHOTO
paBHOBECHs, OCO3HAHUS HEOOXOIUMOCTH OEpEKHOTO OTHOWICHHS K TMPHPOJIE M CBOEMY
3I0POBBIO, @ TaKXKe NPUOOPETeHHs OMbITa HCIOJB30BAHUS MONYyUYEHHBIX 3HAHUN s
NPUHATHUS TPAMOTHBIX PEIIEHUH B CUTYallUsAX, CBSI3aHHBIX C XUMUYECKUMHU SBICHUSMHU.

[emn w 3amaum  wW3y4deHHs TmpeaMeTa «XUMHS» TOJIYYHIM  TOAPOOHYIO
METOAMYECKYI0 HWHTepnperanuio B pasaene «[lmaHmpyembie pe3ynbTaThl OCBOCHUS
IpoTrpamMMbl IO XUMHUHY, OJ1aroaaps 4emy oOecreueHo YETKOEe MPEICTaBICHNUE O TOM, KaKue
3HAHUS U YMEHHS HMCIOT MIPSIMOE OTHOIICHHUE K PeaTu3allii KOHKPETHOMU TIeITH.

B yueOHOM mmaHe cpemHero oOmiero oOpa3oBaHUsS TpeaMeT «XUMHUsS» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 00macTn «EcTecTBEHHO-HAYYHBIE TIPEAMETHD.

OOmiee 4HCIIO 4acoB, PEKOMEHIIOBAHHBIX JUIsI M3y4eHUs xumuu - 68 4acos: B 10
knacce — 34 gaca (1 gac B Heneno), B 11 knacce - 34 gaca (1 yac B HeACIIO).



COJEPKXAHUE OBYYEHMUA B 10 KJIACCE

Opranuyeckasi XuMus.

(Kypcusom B TeKCTe BBLICICHBI 3JCMEHTBHI COJACpKaHHS Y4eOHOro MaTepuaa,
KOTOpbIE U3Y4alOTCA B O3HAKOMHUTEIHHOM IUIAHE U HE BKJIIOYAIOTCS B COCTAB MPEIMETHBIX
pe3yabsTaToB ocBoeHuss OOII COO nHa 6a30BOM ypOBHE).

TeopeTnuecke OCHOBBI OPraHUYECKON XUMUU.

[Ipenmer opraHudeckoil XuMuU: €€ BO3HUKHOBEHHME, pPa3BUTHE U 3HAYCHUE
B [IOJIYYEHHH HOBBIX BEIIECTB U MaTepuaioB. Teopus CTPOCHHsI OPraHUYECKUX COEIMHEHUN
A.M. BytnepoBa, e€ ocHOBHble monoxeHUs. CTpyKTypHble (OPMYJIbl OpPraHMYECKHX
BemiecTB. ['oMonorus, mzomepus. XUMUYECKas CBSI3b B OPraHMYECKHX COCAMHEHHSIX —
OJIMHApHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o KiIaccU(pUKaUUKM OpraHMYecKHx BemiecTB. HomeHknarypa
OpraHMYeCKHX COCIWHEHUN (CHUCTeMaTHyecKas) W TpPUBHAJbHBIC HAa3BaHUS Ba)KHEHIINX
IpeICTaBUTENIEH KI1aCCOB OPraHUYECKUX BEILIECTB.

OKcHepuMEHTalbHble  METOAbl HM3Y4YEHHMs BEHIECTB M HMX  [pEBpalllCHU:
O3HAKOMJICHHE C OO0pa3laMd OpraHMYeCKHX BEIIeCTB W MaTepHajaMH Ha HMX OCHOBE,
MOJIETUPOBAHUE  MOJIEKYJ  OpraHMYeCKHX BEIIeCTB, HaONIOJIeHWEe U  OINHCAaHUE
JEMOHCTPALIMOHHBIX OIBITOB IO NMPEBPAIICHUI0 OPTaHUYECKUX BELIECTB MPU HArpEBAHUU
(naByieHue, 00yTIMBaHUE U TOPEHHE).

YrieBogopoabl.

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHN PsiA. MeTaH M 3TaH — MpOCTEHIINe
NpPEICTaBUTEIN aJIKAaHOB: (U3MYECKHE M XUMUYECKHE CBOMCTBA (peakUuu 3aMelleHUus
Y TOPEHMUSI), HAX0XKACHHUE B IPUPOJE, TOTYUYEHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOECHHME, TOMOJOTMYECKMH psA. OTWIEH W IPONHJIEH —
NpOCTEHIINE MNPEJCTABUTENN AIKEHOB: (DU3MYECKHME M XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHMUS, TAJTOT€HUPOBAHNUS, THAPATAlMU, OKUCIICHUS U MOJIMMEPU3ALIMH), TOJTyYeHHE
Y TIPUMEHEHUE.

Ankanuensl: Oyrtamuen-1,3 u wmetunOyrtamueH-1,3: CTpoeHHE, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus noaumepuszanuu). [lomyuenne cMHTETHYECKOTo Kayyyka 1
PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psJ. ALETUICH —
NPOCTEHIINI TMpeACTaBUTENb AJKUHOB: COCTaB, CTPOCHHME, (PU3MUYECKHE M XUMHUYECKHE
CBOICTBa (peaKkUu T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALMU, TOPEHUS), TIOTyUYEeHUE
Y TIPUMEHEHUE.

Apensbl. beHzon: cocta, cTpoeHue, GU3NYECKHE U XUMHUYECKHUE CBOMCTBA (peakIuu
rajJoreHUPOBAaHMS U HUTPOBAHUSA), MOJIYyYEHUE U IPUMEHeHHe. T0nyon: cocmas, cmpoenue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2al02eHUpPOSAHUs U HUMPOBAHUS),
noayuyenue u npumenenue. TOKCUYHOCTb apeHOB. I'eHeTmyeckas CBSA3b MEXKAY
YTIE€BOA0POIaMU, IPUHAICKAITUMH K PA3JIMUHBIM KJIacCaM.

[IpupoaHble UCTOYHUKHU YTIAEBOAOPOJOB. IIpuponHblil ra3 U monyTHble HeTAHbBIE
ra3el. Hedtp n e€ mpoucxoxnenue. CrocoOwl nepepaboTKu He(PTHU: TmeperoHka, KpeKuHT
(TepMuyeckui,  KaTaiuThyeckuit), nuponu3. IIpogykTel  mepepaboTku  HedTH,
UX TpPUMEHEHHWE B TMPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yroiab W TOpPOAYKTHI
ero nepepaboTKH.

OKCHepUMEHTalIbHblE  METOAbl M3Y4YEHHMs BEIIECTB M MX  IPEBpAlLEHU:
O3HAKOMJIEHHE ¢ 0Opa3lamMH IUIaCTMAcC, KayuyyKoB W pe3uHbl, Kosuiekiuu «Hedtby»
U «Yroib», MOJENHPOBAHUE MOJEKYJl YIJIEBOJOPOJAOB M  TaJOr€HONPOU3BOIHBIX,
IPOBEACHNE MPAKTUYECKON PabOTHI: MOTyYeHHE ITHIICHA U U3yYE€HUE €T0 CBOICTB.



PacuérHele 3amaun.

Boruncniennss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBA WJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB WX MIPOTYKTOB PEAKIUN).

Kucnopoaconepsaniye opraHn4eckrue COeIMHEHUS.

[IpenenvHbie OAHOATOMHBIE CHUPTHI. METaHON W 3TAHOJI: CTpOCHHE, (HU3MUECKUE
U XHMUYECKHE CBOMICTBa (peakUMM C AaKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOIaMH,
ropeHue), npuMeHeHue. BojoponHble CBA3M MeXay MoOJIeKyJaMH cnupToB. JlelicTBue
METaHoJIa ¥ 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHoOroaTOMHbBIE CIUPTHL. ODTUJICHTIUKOIb W TIHLEPUH: CTpOCHHE, (HU3MUECKHUE
U XUMUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO IIEJIOYHBIMH METAJUIAMM, KayeCTBEHHas
peakiysi Ha MHOTOATOMHBIE CIUPTHI). JleficTBUe Ha opraHu3M uenoBeka. [IpuMeHeHue
[IMLEPUHA U STUIICHTJIMKOJISL.

@DeHo: CTpOEHHE MOJEKYJIbI, (PU3NYeCKue U XUMUYECKUEe CBOMCTBA. TOKCHUYHOCTH
¢denona. Ilpumenenue denona.

Anpaerunipl U Kemowsl. DopManblIeruj, aleTalbIerua: CTpoeHue, (pusndeckue
U XUMHYECKHE CBOMCTBA (PEAKIIMU OKUCIICHHSI U BOCCTAHOBJICHUS, KAU€CTBEHHBIE PEaKIIHH ),
MOJIy4€HUE U IPUMEHEHHE.

Ayemon: cmpoenue, Quauueckue u Xumuyeckue ceolucmeda (peakyuu OKUCIEeHUs
U 80CCMAHOBGIEHUS), NOTYYUeHUe U NPUMEHeHUe.

OAHOOCHOBHBIE Tpefe/bHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHAsi M YKCYCHas
KHUCIIOTBI: CTPOCHUE, (PU3NYECKUE U XMMHUYECKHE CBOICTBa (CBOICTBa, 00ILIMe IS Kiacca
KHUCIIOT, peakius dTepudukanum), noiyueHne u npuMmenenne. CTeapruHoBas M OJICMHOBAs
KHUCIIOTHl KaK MPEJICTaBUTENIN BBICIIUX KAapOOHOBBIX KHUCIOT. MbIa KaK COJIM BBICIHIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe ACHCTBUE.

CrnoxHble 3QUpPbl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApONN3 CIIOXKHBIX
adupoB. Kupsl. ['uaponus xkupos. [Ipumenenue xxupos. buonornyeckas pois )KHPOB.

YrneBoapl: coctaB, KiacCU(UKaANUsS YTIAEBOAOB (MOHO-, TU- W TOJUCAXapHJIbI).
['moko3a — mpocTelmnii MOHOCaxXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (pU3nYECcCKue
U XUMHYECKHEe CcBoMcTBa (B3aumopeiictBue ¢ rugpokcugom wmenu(Il), oxucnenue
aMMHa4YHbIM pacTBOopoM okcuna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIIOKO3BI),
HaxXOXJCHHEe B MpHUpPOAE, NMpUMEHeHue, Ouonorunyeckas posb. Dotocuntes. Ppykroza
KaK U30Mep TIIFOKO3bI.

Caxaposza — npedcmasumensb OUCAXaApuoos, 2UOPOIU3, HAXOHCOeHUe 6 Npupooe
U npumeHenue.

Kpaxman u wemmonoza kak mpupoaHble monuMmepbl. CTpoeHHe Kpaxmana
U 1emnosio3bl. Ousndyeckne 1 XMMUYECKHE CBOMCTBA Kpaxmana (THApPOJIN3, KaueCTBEHHAs
peaKIys C HOJI0OM).

DKcrnepuMeHTaJIbHble METO/Ibl M3yU€HHUs BEIECTB U MX MPEBpAIEHUN: MPOBEICHHE,
HaOJII0JICHE W ONMHMCaHUe JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHUE CIUPTOB, KAaUECTBEHHbBIC
pEeaKIu OJTHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHoda okcuaoM Meau(Il)), MHOroaToMHbIX
CrUpTOB (B3aumojeiicTBUe rauliepuHa ¢ rugapokcugom meau(ll)), anpaerunos (OkucieHue
aMMua4yHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcuaom menu(ll), B3ammoneincTBue
KpaxMmaja ¢ MOJOM), IPOBEJCHHE MPAKTUYECKOM pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.



PacuérHele 3amaun.

Boruncniennss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBA WJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOHBIX BEIIECTB WJIA MTPOYKTOB PEAKIIHH).

A3oTcoepKalme OpraHuIecKue COSTUHEHUSI.

Amunsl. Memunamun u anuiun: cocmas, cmpoeHue, @uauuecKue u XUMuieckue
ceolicmea (2copeHue, 83aumooelicmeaue ¢ 6000l U KUCTOMAMU).

AMHMHOKHCIIOTBI KaK aMQOTEepHbIE OpraHWYecKue coeauHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuUMepe TIuIHa). buonornueckoe 3HaueHue
aMUHOKHUCIOT. [lenTub.

benku kak mpupoIHBIE BRICOKOMOJIEKYIISIpHBIE coequHeHus. [lepBuyuHas, BTOpUIHAS
U TPETUYHAsl CTPYKTypa OeIKOB. XUMHUYECKHE CBOWCTBA OCJIKOB: THAPOJIN3, CHATYpPAIUS,
KaueCTBEHHBIC PEaKIIUU Ha OCIIKH.

DKCTepUMEHTaIbHBIC METOJIBI U3YUEHUS BEIICCTB U UX MPEBPAICHUNA: HAOIOICHUE
U OIMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: JICHATypalus OCIIKOB NIPH HAarpEBaHWU, IIBETHHIC
peakuu OEIKOB.

BricokoMomneKysipHbIe COeTMHEHUS.

OCHOBHBIC TIOHSTHSI XHUMHH BBICOKOMOJICKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3allid, CPEIHSS MOJEKYISIpHAsS Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAMHEHUH — MOJIMMEepU3alus
Y TIOJTUKOHICHCAIIHSL.

IInacmmaccer  (noausmunen, NOAUNPONUNEH, NOIUSUHUTIXIOPUO,  NOJUCIUPOIL).
Hamypanoueii  u  cummemuueckue — Kayuyku  (0ymaoueHosvli,  XJ10PONPEHOBbIl
U u3zonpenoswvlil). Bonoxna: namypanvHvle (X10nOK, wepcmv, WENK), UCKYCCMEEHHbIE
(ayemammoe 80J10KHO, BUCKO3a), cunmemuyeckue (KanpoH u 1ascam).

OKCHepUMEHTaIbHBIC  METOABl W3YYCHHS BEIICCTB W WX  IPEBPAIICHHIA:
O3HAKOMJICHHE ¢ oOpasliaMu TPUPOIAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcCC,
Kay4qyKOB.

MexnpeamMeTHbIE CBA3H.

Peanuzanuss MeXnpegMETHBIX CBS3€M NIPU  H3YyYEHUM OPraHUYECKOM XUMUHU
B 10 kiacce ocyliecTBIseTCS Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHITHH, TaK ¥ TIOHATHHA, SIBIISIOIIUXCS CHUCTEMHBIMH JIJII OTJACIBHBIX IPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbBIE TIOHATHUS: SBJICHUE, HAYYHBIA (DaKT, rUMOTE3a, 3aKOH,
TEOpUs, aHAIMW3, CHHTE3, KJIACCH(PUKAIMSA, NEPHOIUIHOCTh, HAOJIOJCHUE, H3MEPCHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: marepusi, YHEPrusi, Macca, aroMm, JJIEKTPOH, MOJIEKYJa, DHEPreTHUCCKHMA
YpOBEHb, BEIIECTBO, TeENO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (PUIUUYECKUE
BEJIMYHMHBI ¥ €IMHUIIBI X U3MEPEHUSI.

buonorus: kierka, opranusm, ouocdepa, oOMeH BelIecTB B OpraHuzme, poTocuHTe3,
OMOJIOTHYECKHN aKTHBHBIE BeIIeCTBa (OCNKH, YTIeBOIbI, JKUPBI, PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TIOPOJbI, TIOJE3HBIC WMCKOMAeMbIe, TOILIUBO,
pecypchl.

TexHoMOTHSI: TUIIEBbIE MPOIYKTHI, OCHOBBI PANMOHATHHOTO THUTAHUS, MOIOIIHE
CpEIICTBA, JEKAPCTBEHHBIE M KOCMETHUYECKHE Tpernaparbl, MaTEpHUalibl U3 HMCKYCCTBEHHBIX
U CUHTETHYECKHUX BOJIOKOH.



Coaep:xanue o0yyenus B 11 kiacce.

O0mas 1 HeOpraHuvecKasi XUuMMsl.

(Kypcusom B TeKCTe BBIIEICHBI DIIEMEHTHI COJEpXKaHUs Y4yeOHOro Marepuana,
KOTOPBIC M3Y4YalOTCSl B 03HAKOMUTEIBHOM IUIAHE U HE BKJIIOYAIOTCS B COCTAB IIPEAMETHBIX
pe3yabsTaToB ocBoeHuss OOII COO nHa 6a30BOM ypOBHE).

Teopernueckne OCHOBBI XUMUHU.

XUMHYECKUNA 3JeMEHT. ATOM. SIpo aroma, H30TOIBI. DJIEKTPOHHAas 000JI0YKa.
DHepreTuvecKue YpOBHHU, TOAYPOBHH. ATOMHBIE opOuTamu, s-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH pachpeeieHHs] JIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX EPUOJIOB. DIIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

Ilepnognueckuii 3akoH u llepuonnueckas cucremMa XUMHUYECKMX DJIEMEHTOB
.. MenneneeBa. CBs3pb INEepUOAMYECKOTO 3akoHa W Ilepmoandeckoil  CHCTEMBI
xuMuueckux 3nemeHToB .M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEN CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWCTB XHMMHMYECKHX JJIEMEHTOB M  00pa3zyeMbIX
UMU MPOCTHIX U CIOKHBIX BEIIECTB IO TpyIIaM U MepuojaM. 3HAaUEHHUE MEePUOJIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMUYECKasi CBA3b. BUAbl XUMHUUYECKOW CBSI3M (KOBaJEHTHAas
HEeNoJisIipHasT W  TNOJIApHAs, HOHHAs, MeTauinueckass). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOW XHWMHYECKON CBsi3u (OOMEHHBIH U JIOHOPHO-aKIENTOpHBIN). Bomopomnas
CBsI3b. BalleHTHOCTh. DIEKTPOOTpHULATENIbHOCTh. CTeneHb OKUcCIeHUsS. VOHBI: KaTHOHBI
Y aHUOHBI.

BemectBa MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOIO CTPOECHMS. 3aKOH IIOCTOSHCTBA
cocTaBa BelllecTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEILECTB
OT TUIIA KPUCTAIIINYECKON PEIIETKHU.

[TonsaTne 0 nucnepcHbIX cucTeMax. MICTUHHBIE M KOJIIIOUAHBIE pacTBOPBL. MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE.

Knaccudukamnus Heopranmveckux coenuHeHuid. HomeHkmaTypa HeEOpraHW4ecKux
BellecTB. ['eHeTnyeckasi CBsA3b HEOPraHMYECKUX BEIIECTB, MPUHAJUICKAIUX K PA3TUYHBIM
KJIacCaM.

Xumunueckas peakius. Kinaccudukamuss XMMHUYECKUX peakldii B HEOPTaHUYECKOUH
U OPraHMYecKOM XMMHHM. 3aKOH COXpPaHEHHMS MacChl BEILIECTB, 3aKOH COXpPaHEHUs
Y TIPEBpALCHUS SHEPTUH NPU XUMUYECKHUX PEAKIUAX.

CkopocTb peakiiuy, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (pakTopoB. OOpaTUMbIe peaKIiH.
Xumuueckoe paBHoBecHe. PaKkTOpPbI, BIMSIOUIME HA COCTOSSHUE XUMUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

Onextponutnueckas auccouuanus. CunbHble W cinalble a3nekTponauThl. Cpena
BOJIHBIX PacTBOPOB BEUIECTB: KHUCJasl, HEUTpaslbHadA, 1ielouHasd. [lonamue o 6000poOHOM
nokasamene (pH) pacmeopa. Peaxuum noHHOro oOMeHa. [uodpoau3 HeopeaHuyeckux
U OpP2AHUYECKUX GeUeCa.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuu. [lonsamue 06 21ekmponuze pacniagos
u pacmeopos coneu. llpumenenue 31eKkmpoausa.

OKcrepuMEeHTalbHble  METOAbl W3Y4YEHHMs BEHIECTB M HMX  IpEeBpallleHU:
nemoHcTpanuss  tabaun  «llepuoanueckas — cucTeMa  XMMHUYECKHX — AJIEMEHTOB
JI.W. MenpneneeBa», uU3y4eHHE MOJENEH KPUCTALIMYECKUX pEHIETOK, HaOJI0IEHNE
U ONHUCAaHHWE JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX ONBITOB (Pa3OKEHHWE TMEepPOKCHIa
BOJOpOAAa B NPUCYTCTBUU KaTajau3aTopa, OIPEACIICHUE CpeIabl pPACTBOPOB BEIIECTB
C TIOMOUIbI0 YHHUBEPCAJIBHOTO HWHAMKATOpPA, PEAKIMU HOHHOrO OOMEHa), IpOBeJeHUE



IpaKTU4YEeCKOW paboThl «BiusHuMe pa3auuHbIX (QAKTOPOB HA CKOPOCTh XHMHUYECKOU
peakuum».

Pacuérnrlie 3agaumn.

Pacu€Tel Mo ypaBHEHMSIM XMMHYECKHX PEAKLHW, B TOM YHUCIE TEPMOXHUMUYECKHUE
pacy€Thl, paCYETHI C UCIIOIB30BAHMEM MTOHATUS «MACCOBasl 10JIS BEIIECTBAY.

Heoprannueckas xumus.

Hemeramnel. Ilonoxenne HemeramioB B Ilepmoanueckoil cHCTeME XUMHUYECKHUX
anemeHnToB /.M. MenzaeneeBa u 0COOEHHOCTH CTpOeHMsI aTroMoB. Pu3HuecKkHe CBOMCTBA
HEMETAJJIOB. AJIIOTpONMsS HEMETAIOB (Ha mpuMepe Kuciaopona, cepbl, ¢docdopa
U yTIeposa).

XUMHYECKHE CBOIMCTBA BaXKHEHIITUX HEMETAIIOB (TaJIOr€HOB, CEPhI, a30Ta, ¢hocdopa,
yriaepoga M KpPEeMHHUSI) M UX COEAUHEHHH (OKCHIIOB, KHUCIOPOACOAEPMAIIMX KHCIOT,
BOJOPOAHBIX COEAUHEHUN).

[IprumeHeHne Ba)KHENIIIMX HEMETAIIOB U UX COEIMHEHHUI.

Meramnsl.  [lonoxenne wmertamioB B llepuoandeckol cucTeMe XUMHYECKUX
anemenToB JI.M. MenneneeBa. OcOOEHHOCTH CTPOCHHUS SJEKTPOHHBIX 00OJOYEK aTOMOB
metaiioB.  OOmue  dusmueckue  cBoiictBa  MeTawioB.  CriaBel  METasUIOB.
DNEKTPOXUMUYECKHUN Pl HAIIPSYKEHU METAILIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIUX METAJUIOB (HATpWM, Kajaui, KaJblMi, MarHui,
ANFOMUHUM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHEHUM.

OO6mme cnocoObl TOMy4YeHUs MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobul 3awumsl om Koppo3uu. B TOM 4ucie B 4yacTu: [IpumeHeHue MeTauioB B OBITY
Y TEXHHUKE.

DKCIEpUMEHTAJIbHbIE METOJbl M3YUYEHHUsI BEUIECTB M UX NpPEBpAlllCHUI: H3y4yeHUe
KoJUIeKIMKM «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIBHBIX
3ajay, HaOJIOJEHWE U ONHUCAHWE JEMOHCTPALMOHHBIX M JIa0OPAaTOPHBIX OMBITOB
(B3anMoIeiCTBUE THAPOKCHU/IA AIFOMUHUS C pACTBOPAMU KUCJIOT U IIEJI0Yel, KaUeCTBEHHbIE
peaKIuy Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3amaun.

PacuéTpl Macchl BemecTBa WM 00bEMA ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, pacYEThl MacChl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJTHO U3 BEUIECTB UMEET MPUMECH.

XUMHS U )KU3Hb.

Ponp xumMum B o0OecrmeueHHWH HKOJOTHYECKOW, HHEPreTUYECKOW |  IHIIEBOM
0€30macHOCTH, pa3BUTUU MeAuIMHBL. [loHATHE O HAay4YHBIX METOJaX IMO3HAHHS BEIICCTB
Y XUMHYECKHUX PEAKIIUM.

[IpencraBnenuss 006 OOMMX HAYYHBIX NPUHIIMIIAX TPOMBINIJICHHOTO TOTYYCHUS
BAKHEHILNX BEIIECTB.

UYenoBek B MHUpE BEIIECTB M MAaTEPUAJIOB: BAXKHEWILINE CTPOUTENIBHBIE MATEPUAIbI,
KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepHUabl JJIsl JJIEKTPOHUKH,
HAHOMATEPHUAJIbl, OPTAHUYECKHE U MUHEPAIIbHBIE YI00pEHHUS.

XHMHUS ¥ 310POBBE YEIOBEKA: MPAaBUIa UCIIOJI30BAaHUSI JIEKAPCTBEHHBIX MIPENApaToB,
npaBuia 0€30MacHOro UCITOJIb30BAHUS MpernaparoB OBITOBOM XUMUHU
B IIOBCEHEBHOM KU3HU.

MexnpeameTHbIE CBA3H.

Peanuzanus MexXnpeaIMeTHBIX CBSI3eM MpH HM3yYEeHUW OOIIe M HEOpraHUYeCKOn
xumu B 11  Kkiacce  ocyuiecTBisieTcsl  4yepe3  MCIOJb30BaHHWE  Kak  OOMIMX
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€CTECTBEHHO-HAYYHBIX TOHSATUH, Tak W  TOHATUN, SBIAIONIUXCS  CUCTEMHBIMHU
JUISL OTJIETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC TOHATHUS: HAy4YHBIM (DAKT, TUIIOTE3a, 3aKOH, TCOPH,
aHaluu3, CHUHTE3, Kiaccuukauusi, TMEePUOAUYHOCTb, HAONIOJEHUE, OSKCIEPUMEHT,
MOJICIMPOBAHKE, U3MEPEHNUE, SIBIICHUE.

dusnka: MaTepus, SHEPTUsl, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOTI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, JHEPreTUUYECKUN YpOBEHb, BEILIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBA, (U3UYECKHUE BEJIMYMHBI U CAUHUIBI HUX H3MEPEHUs,
CKOPOCTb.

buonorus: knmerka, opraHusM, 3KocucTeMa, Omocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEILIECTB B OpPraHU3ME.

['eorpadus: MuHepanbl, TOpPHBIE TOPOABI, TOJE3HBIE MCKOMAEMbIE, TOIUIMBO,

PECYpCHI.
TexHomorus: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO

CTPOUTCIBbHBIX MaTcpualos, CEIBbCKOXO3SMCTBECHHOC MMpoOn3BOACTBO, nuIieBas
IMPOMBIINIJIICHHOCTD, (bapMaHeBTI/I‘leCKa}I IIPOMBIIIJICHHOCTDL, ITPOU3BOJACTBO KOCMETHYCCKHUX
IIpCIiapaTos, IMPpOU3BOACTBO KOHCTPYKIHOHHBIX MaTcpHualioB, QJICKTpOHHAA

MPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS TIIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA30OBAHUA

@denepanbHBI TOCYAAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CPEIHEro OOIIero
oOpa3oBaHUsl yCTaHaBJIMBAeT TPeOOBaHUA K pe3yibTaTaM OCBOCHHS OOy4YaroIUMUCS
mporpaMM  cpenHero obmiero o0Opa3oBaHUsA  (JJUYHOCTHBIM, METANpEIMETHBIM U
npeaMeTHbiM).  HaydHo-meTonumyeckoil  OCHOBOM  Juisi  pa3pa0OTKM  IJIAHUPYEMBIX
pe3yJbTaTOB OCBOEHHS MPOTpaMM CpeIHEero oOmiero oOpa3oBaHMs SIBJISETCS CHCTEMHO-
JeATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM ¢ CUCTEMHO-AEATEIBHOCTHBIM MOJIXO/IOM B CTPYKTYpPE JTUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XHUMHs» Ha YpPOBHE CpEeIHEro oOImero oOpa3zoBaHMS
BBIJICJICHBI CIEAYIOLIUE COCTABIISAIOLINE:

OCO3HaHUE O0YYArOITUMUCS POCCUMCKON TpaXaaHCKONW UJACHTHYHOCTU — TOTOBHOCTH
K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTU U CAMOONPEICIICHHUIO;

HaJu4yue MOTHBAILMU K OOYUYECHHUIO;

LeJICHANpPaBIECHHOE pa3BUTHE BHYTPEHHUX YOEXKJACHHH JHMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH U UCTOPUYECKUX TPAAUIIMi 0a30BOM HAYKU XUMUU;

TOTOBHOCTH M  CIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOACTBOBAaThCS B  CBOEH
JEATEIbHOCTU LEHHOCTHO-CMBICIIOBBIMA YCTaHOBKAaMH, IPUCYIIMMHU LEIOCTHOM CHUCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HaJM4Me MPaBOCO3HAHMS KOJOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBUTH LIETH
U CTPOUTD JKU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE  pE3yNbTaThl  OCBOCHMS  IpeaMera  «XUMHUS»  JTOCTUTarTCA
B €IMHCTBE Yy4eOHOM W  BOCIUTATENbHOM  JEATENbHOCTHU B  COOTBETCTBUU
C TYMaHUCTUYECKUMH, COLIMOKYJIBbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMU
U HJlealaMl POCCUHMCKOr0 Tpa)KAaHCKOTo O0IECTBA, MPUHATHIMU B OOIECTBE HOpMaMu
U MpaBUJIaMU MOBEJIEHHUS, CIIOCOOCTBYIOIIMMHU MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU 00YYarOIINXCS.
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JIM4HOCTHBIE ~ pE3yJIbTaThl ~ OCBOEHUS  Hpeamera  «XHUMHSD»  OTpPaXKaroT
c(OpMUPOBAHHOCTH OIbITA IO3HABATENBHON M MPAKTUYECKON JEeSITeIbHOCTH 00yYarouXcs
[0 peaTn3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpakJaHCKOTO BOCITHTAHHUS:

OCO3HAaHMS OOYYalOIMMHUCS CBOMX KOHCTHTYLMOHHBIX IpaB M OO0S3aHHOCTEM,
YBaXXEHUS K 3aKOHY U IPABOIOPAIKY;

MIPEICTABIEHUS O COLMAIBHBIX HOPMAaxX W IMpaBUaX MEKIMYHOCTHBIX OTHOLIEHUI
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAEATENbHOCTH INPU CO3JAHUU Y4eOHBIX
IPOEKTOB, PEIICHWU Y4YEOHBIX M II03HABATENbHBIX 3a/1a4, BBIIOJHEHUH XHMUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM NMOHMMATh U NMPUHUMAaTh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX NP aHAIU3€ PA3IMYHBIX BUAOB YUEOHOH 1EATEIbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHHUS:

LEHHOCTHOTI'O OTHOIIEHMS K HCTOPUYECKOMY U HAYYHOMY HacJIEUIO0 OTEUECTBEHHOMN
XUMMH;

YBa)KEHUS K IPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUUECKOI'O MIPUMEHEHUS
XUMHUHM, OCO3HaHUS TOrO, YTO JIOCTH)KEHHMS HAyKd €CThb pe3yjibTaT JUIMTEIbHBIX
HaAOJIIO/IEHNH, KPOIIOTIIMBBIX SKCIIEPUMEHTAIbHBIX MOMCKOB, IIOCTOSIHHOTO TpyAa YUYEHBIX U
IIPAKTUKOB;

MHTEpEeCa U I03HABATEJIbHBIX MOTHBOB B IOJYYEHHUH W TOCIEAYIOIIEM aHAJIHU3e
MH(OPMALIUU O TIEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHHS:

HPAaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTM OLIEHUBATh CUTYyallMd, CBS3aHHbIE C XHUMHUYECKUMHU SIBICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELLEHUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE MOBEJIEHUE U MOCTYNKU CBOMX TOBAPHUIIEH ¢ MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMUPOBaHHS KYJIBTYPHI 3T0POBBSI:

MOHMMAaHUS LIEHHOCTEH 370pOBOro M 0e30macHOro odpasa >KM3HHU, HEOOXOJIUMOCTH
OTBETCTBEHHOI'0 OTHOILLIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U NCUXUYECKOMY 3/I0POBBIO;

coOnrofieHus] mpaBuil  0Oe30MacHOTO OOpalleHuss C BellecTBaMH B OBITY,
ITOBCEITHEBHOW KU3HU U B TPYIOBOM JCATEIBbHOCTH;

MOHUMAaHMs IIEHHOCTU MpPaBWJI UHIUWBUIYATBHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBE/ICHUSI B CUTYAIUSAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIOJCH;

OCO3HAHMS TOCIEACTBUH W HENPUATHS BPEIHBIX TMPHUBBIYEK (yMOTpeOseHus
aJIKOT0JIs1, HAPKOTUKOB, KypEeHUs);

5) Tpy10BOrO BOCIIMTAHUS:

KOMMYHHMKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKON JIeATeIbHOCTH,
OOLIECTBEHHO IMOJIE3HOM, TBOPUECKON U IPYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE B PEIIEHUU MPAKTUYECKUX 3a/lay COLMAIbHOMN
HAIPABJICHHOCTH (B paMKaX CBOETO Kjacca, IIKOJbI);

WHTEpeca K TPAKTUYECKOMY U3YYEHHI0 Tpodeccuid  pa3audHOro  poja,
B TOM YHCJIE€ HA OCHOBE PUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXXCHUS K TPYAY, JIIOASIM TPyJla U pe3yJbTaTaM TPyAOBOH AEATEIbHOCTH;
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBUAYaJbHOW TPAEKTOPUU OOpa3OBaHMI,
Oynymeit mpodeccun u peanu3aldd COOCTBEHHBIX IKM3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTPEeOHOCTEH 00111eCTBAa;

6) KOJIOrMYECKOr0 BOCITUTAHUS:

AKOJIOTMYECKH I1€J1ecCO00pa3HOr0  OTHOLIEHUsT K MPHUPOAE, KaK HCTOYHHUKY
CyILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS  IJ100aNbHOrO  XapakTepa HSKOJIOTMYECKUX  MpoOJieM,  BIMSHUS
HKOHOMMYECKHUX IIPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIMAIBHOM CPE/IbI;

OCO3HAHMUS HEOOXOJWMOCTH HCIIONB30BAHUS JOCTHXKCHHM XUMHHU ISl PEIICHUS
BOITPOCOB PallMOHAIILHOIO IPUPOIONIOIb30BaHMS;

AKTUBHOTO HENPUATHSA JIEUCTBUM, NPUHOCAIINX BpPEX OKPYKAIOIIEH INPUPOIHON
cpelne, YMEHHS MPOTHO3UPOBATH HEOIArONPUATHBIE DKOJOTMYECKHE MOCIEIACTBUS
MpeANPUHUMAEMBIX IEUCTBUI U IPEAOTBPAILATh UX;

HaJU4HUsl Pa3BUTOTO PKOJIOTHYECKOTO MBIIUICHUS, YKOJIOTUYECKONU KYJIbTYpPBhI, OMBITA
NESATENbHOCTH  OSKOJOTMYECKOW  HANpaBIE€HHOCTH,  YMEHUS  PYKOBOJCTBOBAThHCS
UMU B TI0O3HABaTEJIbHOW, KOMMYHUKATHUBHOW U COIMAIBHOW MPAKTHKE, CHOCOOHOCTH
¥ YMEHHUS aKTUBHO MPOTHBOCTOSITH UACOJIOTUU XeMOo(hoouH;

7) LIEHHOCTH HAYYHOT'O MTO3HAHMS

c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMaHUs CHENU(DUKA XUMUU KaK HAyKH, OCO3HaHUA €€ poiu B (HOpMUPOBAHUU
pallMOHAJIBHOTO  HAay4YHOI'O  MBIIIJIEHUS,  CO3JaHUU  IIEJIOCTHOTO  MpPEACTaBIICHUS
00 OKpy’KaroleM MUpEe KaK O €IWHCTBE MPHUPOAbl U YelIOBEKa, B TMO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHUH MPoOIeM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOeXAEHHOCTH B OCOOOM 3HAYMMOCTA XUMUM [ COBPEMEHHOW IHUBWJIM3AIIUU:
B e TyMaHMCTHYECKOM HANpaBJIE€HHOCTHM W Ba)XHOM pOJM B CO3JaHUM HOBOM 0a3bl
MaTepUaNbHON KYyIbTYpPbl, pEUIeHUH TJI00aJbHBIX NPOOJIEeM YCTOWYUBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, DHEPIETHUYECKOM, MUINEBOM M IKOJIOTUYECKONW O€30MacHOCTH,
B Pa3BUTHM MEAMIMHBI, OOECIEYEHUH YCIOBUM YCHEIIHOIO TpyJa M 3KOJOTUYECKU
KOM(OPTHOH KMU3HH KaXKJ0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: IMOHHMMAHHUS CYIIHOCTH METOJOB IMO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS
JUIsi aHanu3a W OOBSACHEHHUs SBJIEHUH OKpYyXaloulero Mupa W IPOUCXOISLINX
B HEM U3MEHEHHUI, YMEHHUS JIeNIaTh 000CHOBAHHBIC 3aKJIFOYCHHSI HA OCHOBE HAYYHBIX (PaKTOB
Y UMEIOIIMXCS TAHHBIX C IEJIbI0 TTOJTYUEHHUs TOCTOBEPHBIX BBHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONIb30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUS
npo0JieM B pEaTbHBIX JKU3HEHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKOM A TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEepPhIBHOMY OOpa3oBaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY IIOJYYECHHMIO HOBBIX 3HAHMM IO XHWMHH B COOTBETCTBUM C >KHU3HCHHBIMU
NOTPEOHOCTSMU;

MHTEpeca K OCOOEHHOCTAM TpyJda B pa3MyHBIX cdepax mnpodeccuoHaTIbHON
JESITENbHOCTH.

MeranpeqMeTHbIe  PE3yNbTaThl  OCBOGHHUS  y4eOHOro  mpeameTra  «XUMUs»
Ha YpOBHE CpeJHEero o0miero oopa3oBaHusi BKIOYAIOT:

3Ha4YUMBbIE TUTSt dbopmupoBaHus MHUPOBO33PEHUS 00y4arImuxcs
MEXIUCHUIIMHAPHBIE  (MEXMpPEIMETHbIE)  OOIEHAyYHbIE  MOHSATHS,  OTpaKarollue
[EJIOCTHOCTh HAYYHOW KApTUHBI MHUpPA U CIENU(PHKY METOJOB MO3HAHUS, HCIOIb3YEMBIX
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B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIECTBO, SHEPrus, SBJIECHHE, IPOILECC, CHUCTEMA,
Hay4yHbI (aKkT, MPHUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBAHUE,
HaOJI0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpCAJIbHbIE  y4yeOHble JelcTBHsS  (IIO3HABAaTENbHbIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), oOecrneuuBarome (GopMUpPOBaHHE (PYHKIUMOHAIBHONM TI'PaMOTHOCTHU
U COLIMAJIbHOM KOMIETEHIIUN 00yYaroIuXCs;

CIIOCOOHOCTh 00Yy4YarolUXCsl MCHOJIb30BaTh OCBOEHHBIE MEKIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HaHUS M YHUBEpCAJIbHbIE Yy4yeOHbIE AEHCTBUS B IO3HABATEIbHOU
Y COLIMAJIbHOW NPAKTHUKE.

MertanpenMeTHble pe3yibTaThl OTPAKAIOT OBJIA/JIEHUE YHUBEPCATbHBIMU Y4EOHBIMU
NI03HABaTEIbHBIMUA, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU I€UCTBUSIMHU.

OBnaseHne yHUBEPCAIbHBIMU YUYEOHBIMU MTO3HABATEIbHBIMU JIEHCTBUAMM:

1) 6azoBbIe JOTUUYECKHUE TCHUCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh U AKTYaJM3UpPOBaTh MpoOJIeMy, BCECTOPOHHE
€€ paccMaTpUBaTh;

ONpEAENIATh LIENU JEATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUHU UX JOCTHKECHMS,
COOTHOCHTb PE3YJIbTATHI ACSITEIBHOCTH C IOCTABICHHBIMHU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBILIUICHUS] — BBIIEIATh
XapaKTepHble MPU3HAKK TMOHSATUH M YCTaHABIMBATh HUX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHNE MOHATUSA 11 OOBSICHEHUS OT/IENbHBIX (DaKTOB U SBIICHU;

BBIOMpATh OCHOBAHUS M KPHUTEPUHU A KiIacCU(UKAIMU BEIIECTB M XUMUYECKUX
peaKIuii;

YCTaHABIIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3H MEXKY N3Y4aeMbIMH SBJICHUSMY;

CTPOUTH JIOTMYECKHE pacCyXJeHus (MHAYKTHBHBIE, JAEINyKTHBHbBIC, IO aHAJOTUM),
BBISIBJISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYUS B  PACCMATPUBAEMBIX  SIBJICHUSX,
(bopMynHpOBaTh BBIBOJIbI M 3aKIIOUYECHHUS;

IPUMEHATh B IPOLECCE IIO3HAHUSA, MCIOJIb3yEMBbIE B XHUMHUU CHMBOJIMYECKHE
(3HAKOBbIE) MOJIENH, MPEOOPa3OBbIBATH MOJIEIbHBIE MPEJCTABICHUS — XUMHUYECKUI 3HaK
(cuMBOJI) 3JeMeHTa, XuMmudeckas ¢GopMmysia, YypaBHEHHME XUMUYECKOM peakuuu —
IpU PEHICHWU Y4eOHBIX MMO3HABATEJIbHBIX M MPAKTUYECKUX 3aiay, MPUMEHATh Ha3BaHHBIC
MOJIETIbHBIE TIPEJICTABICHUS JUIS BBISBICHUS XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BELIECTB
Y XUMHYECKHUX PEAKIIUM.

2) 0a30BbIC UCCIIEI0BATEIbCKUE ICHCTBUS:

BJIaJIETh OCHOBAaMH METOJI0OB HAYYHOI'O IMO3HAHMS BEIIECTB U XUMUYECKUX PEAKLINN;

dbopMynupoBaTh IelM U 3a7aud HUCCIENOBaHUS, MCIOIb30BaTh TMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAHHBIE BOMPOCHl B KAaueCTBE WHCTPYMEHTa MO3HAHUS
U OCHOBBI /51 (POPMHUPOBAHHS TUIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYXKIEHHUM;

BJIaJIETh HaBBIKAMU CAMOCTOSITEJIBHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yMeHHMs HaOmOgaTh 3a XOJOM  Ipoliecca,
CaMOCTOSATEIBHO MPOTHO3UPOBATH €T0 Pe3yNbTaT, (OpMYyITUPOBaTH 000OIICHUS W BBIBOIBI
OTHOCHUTENIBHO JOCTOBEPHOCTU PE3YyJbTAaTOB HCCIIENOBaHUS, COCTaBISATH OOOCHOBAHHBIN
OTU€T O MpoJIeTaHHON paboTe;

MpPUOOPETATh OMBIT YYEHHYECKOH MCCIIE0BATENbCKON M MPOEKTHOW JEATEIbHOCTH,
HPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pPELIEHUs
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.

3) pabora ¢ nHOpMAaIIHEii:
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OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX HHGMOpMalMM (Hay4dHO-IOMYJIsipHas
JUTepaTypa XHUMHYECKOTO COJAEpXkKaHHs, CIpaBOUYHbIE MocoOus, pecypcel WHTepHeTa),
aHAJIM3UPOBATh MHQOPMAIUIO PA3IMYHBIX BUAOB M (OPM MpENCTaBICHUS, KPUTUUYECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTB;

(GbopMyIHpOBaTh 3alpOChl U MPUMEHATh Pa3IU4HbIE METOJABI NPU MOUCKE U OTOOpE
uH(popMaluu, HeoOXOIUMOM JIJIsl BBIMIOJTHEHUS YUEOHBIX 3a7a4 ONPEeIEHHOTO TUIIA;

npuoopeTaTh OTBIT MCIIOJIb30BAHHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOUpATh ONTHUMAaNIbHYIO (HOpMY MpeACTaBIeHUs HH(OpMaIu
(cxemsl, TpaduKH, TUArpaMMBbl, TAOIUIEI, PUCYHKH U IPYTHE);

HCIIOJIb30BAaTh HAYUYHBIN f3BIK B KayeCTBE CPEACTBA IpHU PabOTE C XUMHUYECKOH
uH(poOpMaLMel: MPUMEHATh MEXKIpeAMETHbIE ((pU3nyeckue M MaTeMaTUYEeCKUe) 3HaKu
U CUMBOJIBI, POpMyITbl, a00peBUaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOPa30BhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH.

OBnaseHne yHUBEpCATIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSIMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXKJaeMoil TeMbl B XOA€ Juaiora
U/WIM TUCKYCCUH, BBICKA3bIBaTh UJIEH, (OPMYIUPOBATH CBOU MPEIOKEHUST OTHOCUTEIBHO
BBITIOJTHEHUS TIPEIOKEHHOM 3a/1a4u;

BBICTYNaTh C IMpE3eHTAallel  pe3yJbTaTOB I03HABATEIBHOM  JESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENFHO WM COBMECTHO CO CBEPCTHHUKAMHU TIPH BBITIOJIHEHUU
XUMHYECKOTO HKCIIEPUMEHTA, MPAKTHUYECKOW paboThl 1O HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3aly Y4eOHOro mpoeKkTa U (HOpPMYIUPOBATH BHIBOJbI
[0 pe3yJbTaTaM NPOBEAEHHBIX HCCIENOBAHMUN IyTEM COIIACOBAHMS MO3ULUH B XOJ€
00CyXIeHUs 1 0OMEHA MHCHHSIMH.

OBnajseHne yHUBEPCAIbHBIMU PETYJISATUBHBIMU JACHCTBUSIMMU:

CaMOCTOSITENIbHO ~ IJIJAHUPOBATb M OCYIIECTBISATh  CBOK  IO3HABATEJIbHYIO
NeSITENIbHOCTD, ONpeesss e€ eIu U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOX0AUMOCTH
KOPPEKTHpPOBaTh MpEAjaraeMblii aaropuTM JEUCTBUHA TpPU  BBIIOJHEHUU Yy4eOHBIX
U HCCJeNOoBaTeNbCKUX 3aJlady, BbIOMpaTh HamOosjee 3¢ EKTUBHBIM CHOCOO UX peleHUs
C YYETOM IOJIyYEHHS HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYLIECTBJIATH CAaMOKOHTPOJb CBOEW [JEATENbHOCTM HAa OCHOBE CaMoOaHallni3a
U CAaMOOLIECHKH.

[IpenmeTHble pe3ynbTaThl OCBOECHUS IPOrPaMMBI CPEIHET0 00IIero 0Opa3oBaHUs IO
XUMHA Ha 0a30BOM YpPOBHE OpPMEHTHPOBAHBI Ha OOEClEeYeHHE MPEUMYIIECTBEHHO
00111€00pa3oBaTeILHON U OOLIEKYJIbTYPHOM MOATOTOBKM oOydaromuxcsi. OHM BKJIHOYAIOT
cneruduyeckue sl yueOHoro npeamera «XUMHs HaydHble 3HAHUS, YMEHHSI U CIIOCOOBI
JEUCTBUI o OCBOEHHIO, UHTEPIpPETALUN
U TpeoOpa3oBaHHUIO 3HAHWH, BUABI JESATEIBHOCTH MO TIOJIYYCHHIO HOBOTO 3HAHUSA
U TPUMEHEHUIO 3HAHMM B Pa3iMYHbIX YUYE€OHBIX M pEANbHBIX XKU3HEHHBIX CUTYyalHsX,
CBSA3aHHBIX C XMMHEH. B mporpamme no XuMuu npeamMeTHbIE Pe3ybTaThl IPEICTABIEHBI 110
roJiaM U3y4eHHsl.

K konmy oOydyenuss B 10 kjacce mpeIMeTHbIE pe3yJbTaThl OCBOCHHUS Kypca
«Opra"uueckasi XMMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN 0 XUMHYECKOU COCTaBJISIIOLLIECHT
€CTECTBEHHO-HAyYHON KapTHHbI MHpa, POJM XUMUU B II03HAHUM SIBJICHUN MPUPOIBI,
B ()OPMUPOBAHUM MBIIIJIEHUS U KYJIbTYPbl JIUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOUMOM [UJIsl pelIeHHs] MPaKTUYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 3/I0POBbIO U IIPUPOJHON Cpee;
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BJIQJICHUE CUCTEMOI XUMUYECKUX 3HAHUM, KOTOpasi BKIIIOYAET:

OCHOBOTOJIATAlOIIHe MOHATUS (XUMUYECKUN AIIEMEHT, aTOM, 3JIEKTPOHHAsI 000J0uKa
aToMa, MOJIEKyJla, BaJeHTHOCTh, O3JEKTPOOTPHUIIATENLHOCTh, XUMHYECKas  CBS3b,
CTPYKTypHas popmynia (pa3BEpHyTast U COKpalll€HHasA), MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIN
00BEM, yIIepoaHbId CKeNeT, (QyHKUMOHAJIbHAS TpyNna, paaukall, U30MEpHUsi, U30MEpHI,
TOMOJIOTHUECKHI  psill, TOMOJIOTH, YTIJIEBOAOPOIbI, KHUCIOPOA U  a30TCOJAEpXKallue
COCIMHEHUS, MOHOMEpP, TOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCTMHCHMS );

TEOPUHU U 3aKOHBI (TEOpUS CTpOEHUs opraHnveckux emects A.M. byTiepoBa, 3akoH
COXpaHEeHHs MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJINYECKUN S3bIK XUMUU;

MHUPOBO33pPEHUYECKHE 3HAHWA, JEKallueé B OCHOBE IOHUMaHUS MPUYUHHOCTH
U CUCTEMHOCTH XMMHUYECKHX SIBIICHUH, (PaKTOJIOTMYECKHUE CBEJICHUS O CBOMCTBAaX, COCTaBE,
MOJIyYeHUHU U OE30MACHOM HCIIONb30BAaHUU BAKHEWIINX OPraHMYECKHX BEILECTB B OBITY
U TIPAaKTUYECKON JEeSTEIbHOCTH YEJIOBEKA;

chOpMUPOBAaHHOCTh YMEHHMM  BBISBISATH  XapaKTepHbIE MPU3HAKH  TOHSTHIA,
yCTaHABIMBATh WX  B3aUMOCBS3b,  HCIOJb30BAaTh  COOTBETCTBYIOIIME  TOHSITHS
IIPU ONTUCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUI OPraHNnYECKUX COCTUHEHUM;

c(OpMUPOBAaHHOCTh yMEHUI HCIIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) Gopmyi
OpraHMYECKUX BEUIECTB M YpPAaBHEHHUW XHMMHUYECKHMX pEaKIUil, W3roTaBIUBAaTh MOJAEIU
MOJIEKYJ ~ OpraHM4ecKWX  BEIIeCTB Ui  WUIIOCTpAMd  MX  XUMHYECKOIO
Y TIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHUPOBAHHOCTh ~ YMEHHHM  yCTaHaBIMBATh  NPUHAIICKHOCTh  H3YUYECHHBIX
OpraHMYECKHX BEIIECTB MO HUX COCTABy M CTPOCHHUIO K OMNpeNeldEHHOMY Kiaccy/TpyIe
coelMHEHUN  (YIJIEeBOAOPOJIbI,  KHUCIOPOA W a30TCOAEpXkallhue  COEIMHEHUs,
BBICOKOMOJIEKYJIIDHBIE  COEIMHEHHMsA), JaBaTb KM Ha3BaHMs [0 CHCTEMAaTHYECKOU
Homenkiarype (IUPAC), a Taxke mNpUBOAUTH TpPUBUAIBHBIE HAa3BaHHUS OTICIBHBIX
OpraHMYeCKHX BEUIECTB (ITHJIEH, MPOMMWIEH, alleTUIIeH, STUICHIINKOIb, TTUIEPUH, (HEHOII,
dopmanbaerus, aneranbIeruj, MypaBbUHas KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAs
KHCJIO0Ta, CTeapUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, KpaxMaJ, LEeJUTI0103a, TIIUIIH);

c(OpMHUPOBAHHOCTh YMEHUS OMPEIEISITh BUAbl XUMUUYECKOW CBSI3U B OPraHUYECKUX
COEJIMHEHUSX (OAMHAPHBIE U KPATHBIE);

COPMHUPOBAHHOCTh ~ YMEHHSI  NPUMEHSTHh  MOJOXKEHHS  TEOPUU  CTPOCHUS
oprannueckux Bemects A.M. byTnepoBa st 00bsSCHEHUST 3aBUCUMOCTH CBOWCTB BEILIECTB
OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTpOeHHUE, (u3nueckue
U XMMHMYECKHE CBOWCTBA TUIIMYHBIX NPEJICTABUTEIEH pa3IMYHBIX KJIACCOB OPraHUYECKHX
BeIleCTB (MEeTaH, 3TaH, dTUJICH, MPOMUJICH, alleTuieH, OyTaauen-1,3, MmetunOyraauen-1,3,
O€H30J1, METaHOJ, 3TAHOJI, TUJICHIJIUKOIb, TIIUIEPHH, (PeHO, alleTaabAeTu, MypaBbuHas U
YKCyCHasi KHUCJIOTBI, TJIFOKO3a, Kpaxmaji, LeJUI003a, AaMHHOYKCyCHas KHUCIOTa),
WUTIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXKIYy HHUMU YpPaBHEHHMSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX peakluid ¢ UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTEPHU30BaTh MUCTOYHHUKHU YTIIEBOAOPOIHOTO CHIPHS
(He(Th, IPUPOIHBIN Ta3, Yroib), CHOCOOBI MX MEpepaboTKN M MPAKTUYECKOE MPUMEHEHHUE
MPOJYKTOB NepepaboTKu;

c(hOpMUPOBAaHHOCTh YMEHUIN MPOBOJIUTH BBHIYMCIEHUS [0 XMMHUYECKUM YpPaBHEHUSAM
(Maccel, 00BEMA, KOJIMYECTBA HMCXOJHOTO BEUIECTBA WM MPOAYKTa PEaKIUu
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M0 M3BECTHBIM Macce, OObEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX BEIIECTB
WJIM TIPOJYKTOB PEAKIINH);

chOpMUPOBAaHHOCTh YMEHHMI BIIaJIeTh CUCTEMOW 3HAHUA 00 OCHOBHBIX METOJaX
HAy4YHOTO0 TO3HAHMS, UCIOJIB3YEMbIX B XHMHH TPU H3YUYEHUHU BEUIECTB M XUMHUYECKHUX
ABJICHUN (HaOJIOJIEeHHe, W3MEpPEHUE, OHKCICPUMEHT, MOJICIUPOBAHKE), UCIOJIH30BAThH
CHUCTEMHbIE XUMUYECKHE 3HAHWS I NPUHITHS DPEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTyalusiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(hOpMUPOBAaHHOCTh YMEHHI COOMIOJaTh TMpaBUja TOJb30BaHUA XUMHUYECKOU
NoCyZI0i 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBuUiia OOpalIeHUs C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKIMSIMH 10 BHITIOTHEHUIO JaOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAaHHOCTh YMEHUHN TJIAHUPOBATH U BBITIOIHATH XUMUYECKUM SKCIIEPUMEHT
(mpeBpallleHHs] OpraHUYECKUX BEIIECTB MPU HArpeBaHUM, MOJYyUYCHHUE ITHICHA U U3YUYCHUE
€ro CBOICTB, KayeCTBEHHBIC pEaKIUU OPTraHWYECKUX BEIIECTB, JeHATypalus OeTKoB
MpU HArpeBaHUU, I[BETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C TMPaBUIAMHU TEXHUKU
0€30MacHOCTH TMpHU OOpallleHUd C BeUleCTBaMU U J1a0OpaTOPHBIM O00OpYIOBAHUEM,
NPEJICTABIATh Pe3yIbTaThl XUMHUUYECKOTO JKCIEpUMEHTa B (GopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX peakinii U (OpMyIHPOBATH BBHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

chOpMUPOBAaHHOCT, ~ yMEHUW  KPUTHYECKH  aHAIU3UPOBATH  XUMHYECKYIO
MH(OPMALINIO, TIOJyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeAcTBa MaccoBOM MHGpOpMAalNH,
WuTepHeT u ApyTux);

c(hopMUPOBAaHHOCTh YMEHUN COOJIIOAATh MpaBUjIa IKOJIOTHYECKH IEIECO00pPa3HOro
MOBEJEHUSA B OBITY M TPYJIOBOM JEATEIBHOCTA B IENAX COXPAHEHHUS CBOETO 3I0POBBS
U OKPYXawIllIe MPUPOJHON Cpelibl, OCO3HABATH OIACHOCTh BO3J/ICCTBUA HaA JKUBbBIC
OpraHU3Mbl OINPEACIEHHBIX OPraHMYECKHUX BENIECTB, MOHUMAs cMbica mnokazarens [IJIK,
MOSICHATh Ha TpUMEpax CIocOoObl YMEHBIIEHUS W TNPENOTBpALIEHUS WX BPEIHOTO
BO3JECHCTBUS HA OPTraHU3M YEJIOBEKA;

Ui O0y4aronmuxcss C OTrPAaHWYCHHBIMH BO3MOXHOCTSMH  370POBBSI: yMEHHE
MPUMEHATHh 3HaHHUS 00 OCHOBHBIX JIOCTYMHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUUYECKHUX
SIBIICHUI;

JUIS CJETBIX W CIIA0OBUASIIMX OOYYaIOIUXCS: YMEHHE HCIOJIb30BaTh pelbedHO
TOYCUHYIO crcTeMy o0o3HaueHuit JI. bpaiins nis 3anvucu xumMudeckux Gopmy.

K xoniy o0ydenus B 11 kiacce mpeIMeTHBIC pe3yabTaThl OCBOCHHS Kypca «Oo01as u
HEOpraHWYeCKas XUMUSD) OTPaXKaroT:

chOpMUPOBAaHHOCTH MPECTABICHUN: 0 XUMHUYECKOU COCTaBIISIOLIEHN
€CTECTBCHHO-HAYYHOM KapTUHBl MHUpa, POJIM XUMHUUW B TIO3HAHWH SIBJICHUN MPUPOJIBI,
B (OPMHUPOBAHUHU MBIIIJICHUS U KYJbTYphl JUYHOCTH, €€ (DYHKIIMOHATHHOW TPAaMOTHOCTH,
HEOOXOMUMOM ISl pElICHHs] MPAKTUYECKUX 3a7ad M OSKOJOTHYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJHOM CPELE;

BJIaJICHUE CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOpasi BKJIIOYAECT:

OCHOBOITOJIATAlOIUE MOHATHSA (XMMHYCCKHUH DJIEMEHT, aToM, u30Tom, Ss-, P-, d-
DIIEKTPOHHBIC OPOUTAIIM aTOMOB, MOH, MOJIEKYJIA, MOJb, MOJISIPHBI O00BEM, BaJIEHTHOCT,
AIEKTPOOTPHUIIATEITLHOCTh, CTEMIEHb OKHUCJICHUS, XUMUYECKast CBsI3b (KOBaJE€HTHAs, NOHHAasI,
MeTaJUTMYeCKasi, BOJOPOJHAs), KPUCTAJUTMUECKas PEIIETKa, TUIBl XUMUYECKUX PEaKIIHi,
pPacTBOP, JIEKTPOJUTHI, HEAIEKTPOIUTHI, NEKTPOIUTUYECKAST TUCCOLHUALINS, OKUCIUTEND,
BOCCTAHOBUTEIIb, CKOPOCTh XMMUYECKON peaklMK, XUMUYECKOE PABHOBECHE);

TEOpUU U 3aKOHBI (TEOpHUS DIIEKTPOJIUTUYECKON UCCOIMAINM, MEePUOIUYECKUI
3akoH [[.W. MeHneneeBa, 3aKOH COXpaHEHUsT MacChl BELIECTB, 3aKOH COXPaHEHUs
U TPEBPAILIEHUS YHEPTUM NPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTHU, CUMBOJIUYECKUIM
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A3BIK XUMHH, MUPOBO33PEHYECKHE 3HAHUS, JIEKALME B OCHOBE IOHUMAHUS IPUYMHHOCTU U
CHUCTEMHOCTH XMUMHUYECKUX SIBICHUH, (AaKTOJOTMYECKHE CBEIEHHS O CBOMCTBaX, COCTaBE,
HOJYYEHUH U 0€30I1aCHOM MCIOIb30BaHUM BaKHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY U
IIPAaKTUYECKON IEATEIIBHOCTH YEIO0BEKA;

c(OpPMHUPOBAaHHOCTh ~YMEHMM  BBISABIATH  XapaKTEPHbIE IPU3HAKU  IOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE IIOHATHS IIPU ONMCAHUU
HEOpPraHMYECKUX BELIECTB U UX MPEBPAILCHUN;

c(OpMUPOBaAHHOCTh YMEHUU HCII0JIb30BAaTh XUMHUYECKYIO CUMBOJIUKY
JUI cOCTaBJIeHUs ()OpMYJT BELIECTB M YPABHEHUH XUMHUECKUX PEAKLUN, CUCTEMAaTHYECKYIO
HoMeHKIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX HEOPraHMYECKUX BEIIECTB
(yrapHslil ra3, yriaekucislid ra3, aMMuak, raiéHas U3BeCTb, HEral€Has U3BECTh, IUThEBast
coJia, MUPUT U JAPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUI ONpENeNATh BaJEHTHOCTb W CTENEHb OKHUCIICHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOTO COCTaBa, BHJ XHMHYECKON CBS3H
(KkOBaJIeHTHasl, HWOHHAs, METaJUIMYeCKas, BOJOPOAHAs) B  COEAMHEHMSX,  THUI
KPUCTAJUINYECKONW PEIIETKH KOHKPETHOI'O BeIlecTBa (aToMHas, MOJEKYJSpHas, HWOHHasd,
METaJUIMYECKas), XapaKTep Cpelibl B BOAHBIX PACTBOPAaX HEOPraHMUECKUX COeIMHEHUI;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHaBIMBATh MPUHAIJIEKHOCT HEOPraHUYECKUX
BELIECTB 10 UX COCTABY K ONpPEAEIEHHOMY KJIacCy/TpylIe COeTMHEHNUN (ITPOCThIE BEIIECTBA
— METaJlIbl U HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHbIE THIPOKCUIBI, COJIH);

cOpMHUPOBAaHHOCTh YMEHUH pacKpbiBaTh CMBICI IEPUOJMYECKOIO  3aKOHa
JIW. MenneneeBa M JE€MOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBbHYIO
U MIPOTHOCTUYECKYIO (DYHKINY;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 371eMeHTOB 1—4 nepuonoB [lepnoandeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa, WCHOJB3ys TOHATHS  «S-, P-, O-2JeKTpoHHBIE  OpOUTAIM»,
«QHEPreTHYECKUe YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS! CBOWCTB XMMUYECKHX
AJIEMEHTOB W WX COEAMHEHUWH MO mnepuonaMm U rpynmnam [lepuogudeckoil cuCTEMBI
xumuueckux ayemMeHToB /.M. Menneneena;

c(OPMHUPOBAHHOCTh YMEHHUIl XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKUE
CBOICTBAa HEOPIaHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHUE
FEHEeTUUECKON CBSI3M MEXJy HEOPraHMYeCKMMHU BEIIECTBAMU C IOMOIIBIO YpaBHEHUUN
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

cOPMHUPOBAHHOCTh ~ yYMEHHMA  KJacCU(PUUIMPOBATH  XUMHUYECKHE  pPEaKLuu
M0 Pa3JIMYHBIM MPU3HAKAM (YHCITY M COCTABY pearupyroninx BElIeCTB, TEI0BOMY 3P heKTy
peakuyuy, U3MEHEHUIO CTENeHeH OKUCIEHHS 3JEMEHTOB, 0OpaTUMOCTH PEaKIMH, y4aCTHUIO
KaTajau3aropa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTAaBJISITh YPABHEHUS PEAKIHH pa3IHYHBIX THIIOB,
MOJIHbIE M COKpAalll€éHHbIE YpaBHEHUS peaKIMil MOHHOro OOMeHa, Y4YWThIBas YCIIOBUS,
IPU KOTOPBIX 3TH PEAKIUU UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH PEAKIINH, IIOATBEPHKIAIOIIIE Ka4eCTBEHHBIN
COCTaB PA3NIMYHBIX HEOPTaHWYECKUX BEIECTB, PACHO3HABaTh OIBITHBIM IYyTEM HOHBI,
NPUCYTCTBYIOUINE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIIECTB;

c(OopMUPOBAHHOCTH YMEHHM pacKpbIBaTh CYILIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUUN IOCPEACTBOM COCTAaBJIIEHMsI 3JEKTPOHHOIO OajlaHCca 3THX
peakuuii;
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c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XHMHUYECKON
peakuuu OT pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO paBHOBECHUS
B 3aBHCHUMOCTH OT BHeIIHero Bo3neicTBus (mpunuun Jle Hlatennbe);

c(OpMHUPOBAHHOCTh YMEHHMHM XapaKT€pU30BaTh XWMHUYECKHUE MPOLECCHI, JIEXKAIIHUE
B OCHOBE IPOMBINUICHHOIO IIOJIy4YEHHs CEPHOM KHCIOTBI, AaMMHaKa, a TaKxKe
c(OpMHUPOBAHHOCTh MPEACTABICHUNA 00 OOIMMX HAYYHBIX MPHUHIMIAX W HKOJIOTHYECKHX
npoOsieMax XUMHYECKOTO ITPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHUCIEHUS C HCIOJIb30BAHUEM IOHSITHS
«MaccoBas JI0Ji BEIECTBAa B PacTBOpe», OOBbEMHBIX OTHOILIEHUHN Ta30B MPU XUMHUYECKHX
peakuusx, mMacchl BellecTBa WM O0BbEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi OO0BEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIMHM BEUIECTB, TEIUIOBOTO 3(ddexTa
pEaKkMy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BELIECTB, MPEBPAILEHUS M COXPAHCHHUS
SHEPTUH;

c(hOpMUPOBAaHHOCTh YMEHHH COOMIOJATh TpaBUja TOJb30BAaHUA XUMHUYECKOU
NocyZi0i 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAK)KE MpaBHIia OOpaIllEHUs C BELIECTBAMH B
COOTBETCTBUU C MHCTPYKIMSIMH 10 BHITIOJTHEHUIO 1a00PATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAaHHOCTh YMEHUH TUIAHUPOBATH M BBIIIOJHIATh XUMUYECKUN IKCIIEPUMEHT
(paznokeHHe TMepoKCuAa BOAOpOAa B MPHUCYTCTBUM KaTallu3aTopa, OINpPEAENIEHUE Cpeibl
pPacTBOPOB BEWIECTB C IMOMOIIBIO YHHUBEPCAIBHOIO WHIWKATOPA, BIUSHHUE Pa3JIMYHBIX
($hakTOpOB HAa CKOPOCTh XUMHUYECKON peaklnu, Peakiid MOHHOTO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyib(par-, KapOoOHaT- W XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHMS, pEIICHHE
AKCIIEPUMEHTANIBHBIX 337auy o TemaMm «Mertamnb»y u «Hemertamne») B COOTBETCTBUU
C TMpaBWJIAMH TEXHHUKH O€30MacHOCTU MPU OOpAIEHUHU C BEIIeCTBAMH U J1abOpaTOpHBIM
000py1I0BaHHEM, TPECTABIATh PE3ybTaThl XUMHUUYECKOTO SKCIIEPUMEHTa B (JOpMe 3arucu
YpaBHEHHI COOTBETCTBYIOLIUX peaKkuil M (QOpMyJIUpOBaTh BBIBOJBI Ha OCHOBE 3TUX
pe3yJIbTaTOB;

COPMHUPOBAHHOCTh ~ YMEHMH  KPUTHYECKH  aQHAJIU3UPOBATh  XUMHUYECKYIO
UH(OPMALINIO, TOTYYaEMYI0 U3 Pa3HBIX UCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHHUKAIIMH,
WuTepHeT u ApyTrux);

c(OPMHUPOBAHHOCTh YMEHHUIl COOIOAaTh MpaBHiia KOJOTHYECKH LIEIeCO00pa3HOro
NOBEJICHUSI B OBITY U TPYIOBOH MAEATEIBHOCTH B IIEJIIX COXPAaHEHUS CBOETO 3/10POBBS
U OKpYXKAIOUIEH NPUPOJHOM Cpelbl, OCO3HABaTh ONACHOCTb BO3JECUCTBUS Ha JKUBBIC
OpraHu3Mbl OINpENENEHHBIX BEIIECTB, NOHMMAas cMbica mnokaszarens I[IJIK, noscHATh
Ha TOpHUMEpax CIOCOOBl YMEHBIIEHUS W TPEAOTBPALICHHUS WX BPEIHOTO BO3ACUCTBUS
Ha OpraHN3M YeJIOBEKa;

Ui 00y4arouuxcss C OrpaHMYEHHBIMH BO3MOXHOCTSMH  370POBBSi: yMEHHE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX IO3HAHHUS BEIIECTB M XUMHUYECKHUX
SIBIICHUM;

JUISL CJETbIX W CIIAa0OBUASAIIMX OOYYaroOlUXCS: YMEHHE MCMOJIb30BaTh pelibepHO
TOYEYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1 3anucu XumMuueckux Gopmyi.

TEMATHYECKOE ITNTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHoBaHU KoJsmuecTBO 4yacos DJIeKTPOHHBbIE
n/ e pa3zesioB B K 0 (undposbie)
cero OH
1| U TeM TPOJIRH PaKTHHECK o0pa3oBaTte/ibH
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NMPOrpamMMbI ble padoThbI ue padoThbl ble pecypchbl
Paznen 1. TeopeTnyeckue OCHOBbI OPraHM4YeCcKOM XUMHHU
IIpenmer
OPraniieCcKon bu6mmoreka [IOK
xumuu. Teopus
https://m.edso00.ru
1.1 | crpoenus 3 0 0
e — bubmuorexa POIII
p N https://resh.edu.ru
coeqUHEHUN A.
M. bytiepoBa
Wrtoro no pazneny 3
Paznea 2. YrieBogopoabl
bubmuorexa [JOK
[IpenensHble
https://m.edsoo.ru
2.1 | yrmeBomopo 2 0 0
bl ~2KAHEL bubnuorexa POII
A https://resh.edu.ru
Henpenensu
135 bubmuorexa [JOK
29 YIIIEBOIOPO 6 0 1 https://m.edsoo.ru
JIBI; QJIKCHEI, bubmnorexa POII
aJKaJVCHBI, https://resh.edu.ru
AJIKUHBI
ApomaTuuec bubnmnorexa LIOK
23 Kue 2 0 0 https://m.edso00.ru
YIJI€BOJI0PO bubnumorexa POII
JIbI https://resh.edu.ru
[Ipupoansie
PHpO bu6mmoreka [IOK
HWCTOYHUKHU
2.4 YTIEBOZIOPO 3 1 0 https://m.edsoo.ru
' OB 1 X Bubmoreka POIII
A https://resh.edu.ru
nepepadoTka
Wroro no pazaeny 13

Paznen 3. Kuciaopoacoaep:xamue oprannyeckne coeJuHeHmsl

bu6mmorexa [IOK
31 Cnuprsl. 3 0 0 https://m.edso0.ru
denon bubaunoreka POII
https://resh.edu.ru
A .
TBICTHIEL bu6mmoreka [JOK
Kapborosbie https://m.edsoo.ru
3.2 KHUCJIOTEL. 7 0 1 PS./Am. '
C bubaunoreka POII
JI0KHBIE .
https://resh.edu.ru
3¢upbI
3.3 VYrineBosl 3 1 0
Hroro no pazaeny 13

Paznen 4. A3oTcoaep:xamue Oprann4ecKue coeIMHeHNsI
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bubmuoreka [JOK
AMUHEL, https://m.edsoo.ru
4.1 AMUHOKHCIT 3 0 0 ps-/m. '
orer. Berkt Bubmmorexa POIII
) https://resh.edu.ru
Hroro mo pazaeny 3
Pa3nes S. BoicOkOMOJIeKYJISIPHBIE COCAMHEHUS
IImacTmacchel ];::6{1;10%;@ HOK
51 . Kayuyxkmn. 2 0 0 Ps./fm.easoo. I
BoJTOKHA bubmuorexa POIII
https://resh.edu.ru
Nroro no pazneny 2
OBIIEE
KOJIMUYECTBO
YACOB I10 S 2 2
I[TPOTPAMME
11 KJIACC
e HaumenoBan KosnuecTBo yacoB DJIeKTPOHHBbIE
f He pas3aesoB (undposbie)
E/ U TeM Bcero KOHTpﬁo‘m’H HpaKquecx oOpa3oBaTeJibH
NPorpamMMbIl bIE PadOTLI HE paboTel ble pecypcehl
Paznea 1. Teopernueckue 0OCHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuoanueck
Wi 3aKOH B bu6nmoreka [JOK
11 [Tepuonuueck 3 0 0 https://m.edsoo.ru
' asi cucTeMa bubnuorexa PDOII
XUMHUYECKHUX https://resh.edu.ru
31eMeHTOB /1.
n.
Menneneena
bu6mmorexa [IOK
12 XUMHUYECKUE 6 1 1 https://m.edsoo.ru
peakuuu Bbubmmorexa POIII
https://resh.edu.ru
Crpoenue bubmoreka [LIOK
13 BCIIICCTBA. 4 0 0 https://m.edsoo.ru
Mmoroo0paszu Bbubmuoreka POIII
€ BCIIECTB https://resh.edu.ru
Hroro no pazaeny 13
Paznen 2. Heopranmyeckasi XumMust
2.1 MeTaisl 6 0 1 bu6moreka [IOK
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https://m.edsoo.ru
bubauoreka POII
https://resh.edu.ru
bu6mmoreka [IOK
29 HeMeTamib: 9 1 1 https://m.edsoo0.ru
bubauoreka POII
https://resh.edu.ru
Caaz bubmuorexa [JOK
HEOPTAHMHCECK https://m.edsoo.ru
23 | uxwm 2 0 0 S./7.€as00.
S — bubauoreka POIII
p https://resh.edu.ru
BEIIECTB
Hroro no pazneny 17
Pa3gen 3. XuMus u :KU3HL
bu6mmorexa [IOK
31 XUMUA U 4 0 0 https://m.edsoo.ru
KU3HD bubmmorexa POIII
https://resh.edu.ru
Hrtoro no pazneny 4
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 3
I[TPOTPAMME

HEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMBIX TPEFOBAHUM K PE3YJBbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOM ITPOTPAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUA
N 9JIEMEHTOB COAEP KXAHUS 11O XUMHNHU

B ¢denepanbHbIX M pervoHaNbHBIX MpPOIEAYypax OLEHKH KauecTBa 0OOpa3oBaHUs
UCIIONB3YEeTCsl TepeueHb (KoaudukaTtop) pacmpeleNeHHBIX IO KiaccaM MPOBEPSIEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHETO
o011ero o6pa3oBaHUsl M JIEMEHTOB COJIEP KaHUs 110 XUMHH.

10 KIIACC
IIpoBepsiemble TpeOOBaHMSI K Ppe3yJbTAaTAM OCBOCHHSI OCHOBHOH 00pa3oBaTe/IbHOM
MPOrpaMMbI

Kon [IpoBepsiemMble TNpeAMETHBIE pPE3yJbTaThl OCBOCHHUS OCHOBHOM

IIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMBbl CPEIHETr0 0011eT0 00pa30BaHUs
pe3yJipTaTa
1 TeopeTnueckue OCHOBbI OPraHUYECKON XMMUU
11 ChopMupoBaHHOCTH MPEACTABICHUNA O XMMHUYECKOW COCTABIIAIOIIEH

CCTECTBEHHO-HAy4YHOW KapTUHBI MHUpPA, POJIUM XUMUU B IIO3HAHUHU
SBJICHUN TNPpUPOJbl, B (OPMUPOBAHUM MBIIUIEHUS M KYJIbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM
JUIS peLIeHMs] IPAKTUYECKUX 3a/1a4 U 3KOJOrMYecKd 00O0CHOBAHHOIO
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OTHOIIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOM Cpesie

1.2

Brnanenue cucTeMOl XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAratoIIHe HOHSITHS (Monexyna, BaJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJSIpHBIA 00beM, YIIEPOIHBIA CKEleT,
(yHKUMOHANbHAA ~ Tpynma,  pajJudkall, HM30Mepus, H30MEpHI,
FOMOJIOTHYECKUI  pAll, TOMOJIOTH, YIJIEBOAOPOIbL, KHCIOPOA-
U a30TCOoJIeprKalllue COeAMHEHUSI, OMOJIOrMYeCKH aKTUBHBIE BEUIECTBA
(YriieBofbl, KUpHI, OEJIKN), MOHOMED, MOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHMS); TEOPUM U 3aKOHBI (TEOpHs
XUMHUYECKOTO0 CTPOCHMsI opraHuueckux emectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHH, (AKTOIOTHUYECKUE
CBEJCHHUS O CBOMCTBaX, COCTaBe, IOJYyYeHUH U Oe30MacHOM
UCIOJIb30BAHUM BAXKHEUIIUX HEOPraHUYECKUX M OPraHuYeCKUxX
BEIIECTB B OBITY U MPAKTUYECKOM JIEATEIbHOCTH YEeJIOBEKa

1.3

CdopMUpOBAaHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC MPU3HAKH
MOHATUN,  yCTaHaBIMBAThb HMX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOLIME TMOHATHS IPU ONUCAHUHU COCTAaBa, CTPOCHHS
Y MIPEBPAILCHUN OPraHUYECKUX COCIUHECHUI

14

CdopmupoBaHHOCTH yMEHUM HCIIO0JIb30BaTh XUMHYECKYIO
CUMBOJIUKY [IJI1 COCTaBIICHHUSI MOJICKYJSIPHBIX W CTPYKTYPHBIX
(pa3BepHyTOM, COKpalleHHON) (OpMyJT OpPraHUYECKHX BEIIECTB M
YpPaBHEHUN XUMHUYECKHX PEAKINNA, U3rOTABIMBATH MOJAEIHA MOJIEKYI
OpraHUYEeCKHUX BEILIECTB JUTSt WJLTIOCTPALU ux
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS

15

ChopMupoBaHHOCTH yMEHHH yCTaHABIMBATH MPUHAJJIC)KHOCTH
W3YYCHHBIX OPTaHUYECKUX BEIIECTB MO HMX COCTaBy H CTPOCHUIO
K ONpEAeICHHOMY KJjaccy (TpyIine) COeAuHEHUM (yIrJIeBOJAOPOJbI,
KHCIIOPOJI U a30TCOJAEPIKAIINE COCIUHEHUsS, BHICOKOMOJICKYIISIPHBIC
COCIMHEHUs), JaBaTh WM Ha3BaHUSA ITI0 CHUCTEMATHYCCKOU
Homenkiarype (IUPAC)

15

CdopMHUpPOBAaHHOCTh YMEHHS ONPEICIATh BHIABl XUMUUYECKOU CBSI3H
B OPTaHMYECKUX COCTMHECHUSX (OJMHAPHBIC U KPATHBIC)

1.6

CchopMupoBaHHOCTh YMEHHS TPUMEHSTH: TIOJIOXKEHUS TEOpUHU
CTpoeHUs oprannyeckux Bemects A.M. BytnepoBa ans oObsicHeHUs
3aBUCUMOCTH CBOWMCTB BEILIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH
COXpaHEHHUs MACChI BEIIECTB

yFJ'IGBO)IOpO}II)I. KPICJ'IOpO)ICOI[Gp)KaHII/IC nu a30TCOACPpIKAIINC
OpPraHN4YCCKUC COCAMHCHMA. BBICOKOMOJICKy.]'IHpHBIe COCANHCHMUA

2.1

ChopMupoBaHHOCT YMEHUN TNPUBOAWTH TPHUBUAIBHBIC HAa3BaHUS
OTJIENbHBIX OPTaHMYECKHUX BEUIECTB (ITUJICH, MPOMMICH, alleTHIICH,
STHJICHTJIUKOJIb, TIUIEPHH, (peHon, (Gopmanbaerua, aneraibIeTui,
MypaBbHHAs KHCJIOTa, YKCYyCHasl KHCJIOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBAsl KHCIIOTa, TIIOKO3a, (PpyKTO3a, Kpaxmal, MeJUIIJI03a,
TJIMIIMH)

2.2

CdopMupoBaHHOCT YMEHHN XapaKTepU30BaTh COCTAB, CTPOCHHUE,
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buznueckne W XMMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTABUTENCH
pPa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, dTaH, dTHUJICH,
MPOMWIICH, aleTuiieH, OyramueH-1,3, metunOyramuen-1,3, OGeHzod,
METaHOJ, 3TaHOJ, STUJIEHTIIUKOIIb, TJIMIEPUH, (DEHOJI, alleTalIbIETU]I,
MypaBbHUHAsI M YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0JI03a,
aMHUHOYKCYCHAasl KMCJIOTa)

2.3

CdopMUpOBaHHOCTh YMEHHUS WILTIOCTPUPOBATH T€HETHUECKYIO CBS3b
MEXIy TUIUYHBIMU  MPEACTABUTEISIMA  Pa3JIMYHBIX  KJIACCOB
OPTraHUYECKHUX BEIIECTB YpPaBHEHUSAMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIMi C MCIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

2.4

CchopMupoBaHHOCTh ~ YMEHHUS  XapaKTepU30BaTb  HUCTOYHHUKHU
YTJIEBOJOPOJHOTO ChIpbsl (HE(Th, NPUPOAHBIN a3, yroyb), CIOCOOBI
uX T1epepalOTKM UM NPAKTHUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH

XUMUA U KU3Hb. PacueTsl

31

CdopmupoBaHHOCTH YMEHHI BIaI€Th CHCTEMOMN 3HAHHI 00 OCHOBHBIX
MEeTOAaX HAy4YHOT0 MO3HAHUS, UCTIOJIb3yEMbIX B XUMHUH MPU U3YUECHUU
BEIIECTB M XHUMHYECKHX sIBIIEHUH (HaOmoJaeHue, W3MEpeHue,
OKCIIEPUMEHT,  MOJIEJTUPOBAaHUE),  HUCIOJb30BaTh  CUCTEMHbBIC
XUMUYECKUE 3HAHUSA I TPUHATHS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM

3.2

CdopMUpOBaHHOCTh YMEHHMH COOJOAaTh TpaBUia TOJIB30BAHUS
XUMHAYECKOW TOCYJION M JabopaTOpHBIM O00OPYIOBaHHEM, a TaK¥Ke
npaBwia oOpalleHus ¢  BEIIeCTBAMH B COOTBETCTBUU  C
WHCTPYKIUSIMH 110  BBIMOJHEHHUIO JIA0OPATOPHBIX  XHUMHYECKHX
OTBITOB

3.3

CdopmMupoBaHHOCTH YMEHH TIIAHUPOBATH U BBITIONHATH XUMUYECKUI
AKCIICPUMEHT (mpeBparnicHus OpPTaHUYECKHX BCIIECTB
NpY HarpeBaHWM, TOJIYYCHHE ASTHJICHAa W HW3YYCHHE €ro CBOMWCTB,
KaueCTBEHHBIE PEaKIMd OPraHWYECKUX BEIIECTB, JCHATYpallus
OENKOB TMpU  HArpEeBaHWM, I1BETHbIE  peakiuu  OelIKoB) B
COOTBETCTBUU C MPABHJIAMU TEXHUKH O0E30MaCHOCTH P OOpallleHUH
C BEIIECTBAMU M JIAOOPATOPHBIM OOOPYIOBAHUEM; TPEACTABISATH
pe3yJbTaThl XUMHYECKOTO JKCIepuMeHTa B  (opme  3amucu
YPaBHCHHMI COOTBETCTBYIONIUX pPEaKIMi U (POPMYIUPOBATH BHIBOJIBI
Ha OCHOBE ATHX PE3yJIbTaTOB

3.4

CcdhopmupoBaHHOCTH YMEHU IIPOBOJUTH BBIYMCIICHUS
N0 XHUMHUYECKUM YypaBHEHHUSIM (Macchl, 00beMa, KOJUYeCcTBa
MCXOJHOTO BEIECTBA MM NMPOAYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJJHOTO M3 MCXOJHBIX BEUIECTB UM MPOAYKTOB
peaxIum)

3.5

ChopMupoBaHHOCTh  yMEHUH KPUTHUYECKHU aHAJIM3UPOBATH
XUMHUYECKYI0 HH(OpMAIHIO, MOJy4yaeMyl M3 Pa3HbIX HMCTOYHUKOB
(cpeactBa maccoBoi uHbopmauuu, ceth MHTEpHET U ApyTHE)

3.6

ChopmupoBaHHOCTH YMEHUN COOMIOAATh MpaBUa SKOJOTUYECKU
11eJ1ec000pa3HOro MOBEACHUSI B OBITY W TPYAOBOW JEATEIbHOCTHU
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B LEISAX COXPAHEHHUSI CBOErO 30POBbS M OKPYKAIOLIEH MPUPOIHON
Cpedbl, OCO3HABATh OMACHOCTH BO3JCHCTBUSA HA YKHUBBIE OPTraHU3MBbI
ONpPEICIICHHBIX OPTaHMYECKUX BEIIECTB, IOHUMAasi CMBICI TTOKA3aTes
[IAK  (mpenenbHO  JOMYCTUMOM — KOHIIGHTpPALMM),  MOSCHSTH
Ha IIPUMEpPax CrocoO0bl YMEHBIIICHHS U TIPEIOTBPAIICHUS UX BPETHOTO
BO3JCHCTBUSI HA OPraHU3M YEJIOBEKa

HpOBepﬂeMble IJIEMEHTDI COACPKaAHUSA

Kon

[IpoBepsieMbl 3JIEMEHT COAEPKAHUS

1

TeopeTnyeckue OCHOBBI OPraHUYECKON XUMHH

11

Hpe}:[MeT OpFaHI/I‘IeCKOﬁ XUMHUHU: €€ BOSHUKHOBCHHUC, PA3BUTUC U 3HAUYCHHC
B TIOJNYYCHHMH HOBBIX BCHICCTB MW MATCPHAJIOB. TCOpI/IH CTPOCHUA
OpraHN4YCCKUX COCJMHECHMI A M. BYTHGPOBa, €€ OCHOBHBIC ITOJIOKCHU A

1.2

CrtpykTypHbIE (OpPMYJIBI OpraHMYECKHX BemlecTB. ['oMmonorus, uzomepus.
XHAMHUYECKas CBA3b B OPraHUYECKUX COCIUHEHHUSIX — OJUHAPHBIE U KPATHBIE
cBsizu. Ilpencrapienne o kinaccu(puKaluu OPraHuYeCKUX BEIECTB

13

Homenxknarypa OpraHUYeCKUX COETUHEHU N (cuctemaruyeckas)
W TpUBHAIbHbIE HAa3BaHMUsS BAXKHEHMIIUX TPEJCTaBUTENICH  KJIacCOB
OpraHWYECKHUX BEIIECTB

YrieBoaopoabl

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUU psAa. MeTaH W 3TaH —
MPOCTEHIINE MPEACTABUTENN AIKAHOB: (U3UYECKUE U XUMUUYECKHE CBOMCTBA
(peakuuu 3aMelIeHuss U TOPEHHs), HAaXOXKJACHHE B TMPHUPOJE, MOIydeHHE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTAaB U CTPOECHUE, TOMOJIOTUYECKUHN psAll. DTUIIEH U MPOIWIEH —
MpoCTeNIINe IPeICTABUTENH aJIKEHOB: PU3NYECKHE U XUMUYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THUAPATALUU, OKHUCICHUS
Y TIOJIMMEPU3ALIUN), TOTYYEHUE U IPUMEHEHUE

2.3

Ankanuensl: OytaaueH-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE  CBOMCTBa  (peakuusi — monuMmepuzanuu).  [lomyuenue
CHHTETHYECKOTO KayuyKa U PEe3UHBI

2.4

AJKMHBI: COCTaB M OCOOEHHOCTHM CTPOEHHUS, TOMOJIOTHYECKUM Psii.
ALeTusieH — MpOCTEHIINI NpPEeACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE,
¢busznueckue M XUMUYECKHME CBOMCTBa (peakiuu TUIPUPOBAHUS,
raJIOTEHUPOBAaHUS], TUAPATALIMN, TOPEHMS]), TOTYYEHUE U IPUMEHEHUE

2.5

Apensbl. benzon: cocras, cTpoeHue, GU3NYECKHE U XUMHYECKHE CBOWCTBA
(peakuyu rajJoreHMpOBaHUS U HUTPOBAHUS), MOIYYEHHUE U NPUMEHEHHE.
Tonyon: cocras, cTpoeHue, Gpu3nyecKkue U XUMHYECKHE CBOMCTBA (peaKInu
raJIOTeHUPOBAHUS U HUTPOBAHMS ), OJIy4eHHE U IPUMEHEHHE. TOKCMYHOCTh
apeHOB. [ 'eHeTHYeCKast CBA3b MEXIY YIVIEBOJAOPOJAMM, IIPUHAIICKAILUMHU
K pa3iav4HbIM KJaccam

2.6

[TpupoaHble MCTOYHUKH YTICBOAOPOIOB. [IpUpomHBI Ta3 W IMOMYTHBIC
HedTsaHbie Ta3bl. HedTh u ee mpoucxoxnaenue. CrocoObl mepepaboTKu
He(TU: TIEPETrOHKA, KPEKUHT (TEPMHUYCCKHH, KATATUMTUYCCKUI), MUPOIIU3.
[TponykTel mepepaboTKu HEPTH, MX NPUMEHEHHE B TPOMBIINIJICHHOCTH
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1 B ObITy. KaMeHHBIN yToJih ¥ TPOYKTHI €r0 MepepadoTKu

Kncnopoz[conepxcamﬂe OpPraHHUYCCKUC COCAMHCHUA

31

[IpenenpHple OAHOATOMHBIE CHUPTHL. MeTaHON W 3TAHON: CTPOEHHE,
(¢u3nuecKre U XUMUYECKUE CBOICTBA (pEeaklMHU ¢ aKTUBHBIMU METaJUIaMH,
raJloTeHOBOOPOJAAMHU, TOpPEHNUE), IpUMeHeHne. BogopoaHbie CBsI3n MEXTy
MOJIEKyJIaMU CHHUPTOB. JleiicTBHe MeTaHONa M JTaHONA HA OpPraHU3M
4esioBeKa. MHOr0aTOMHBIE CHUPTHI. DTUIIEHTJIMKOJIb U TIIUIEPUH: CTPOEHHE,
¢usnyeckre U XMMUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO MLIEIOYHBIMU
MeTaJulaMH, KayeCTBEHHasl peaklusi Ha MHOrOaTOMHbIe cupThl). [leiicTBue
Ha OpraHusM uenoBeka. [IpuMeHeHne ruuepruHa U 3TUIECHIJIMKOJIS

3.2

®deHoJ:  CTpPOCHHE  MOJIEKYJbl, (U3MUECKHME U XUMHUYECKUE
cBoiicTBa. TokcuaHOCTh peHoa. [IpuMenenne dpeHona

3.3

Anpperuapl U KeToHbl. DopManbIeruj, aleTaibleru]l: CTPOCHUE,
buznveckue u XUMHUYECKUE CBOICTBA (peaxuu
OKHUCJICHHSI M BOCCTAaHOBJICHUS, KAueCTBEHHBIC pEaKIMH), TOJyuYeHUEe U
IPUMEHEHHE

3.4

OMHOOCHOBHBIE  TpeJeNibHble  KapOOHOBBIE  KUCIOTHL.  MypaBbHHas
M YKCYCHasi KHCIOTBHI: CTpOCHHE, (U3NYECKHE W XHMHUYECKHE CBOWMCTBA
(cBoiicTBa, o0uIMe ISl KJlacca KUCIOT, peakuus 3Tepu(UKaIim), oJydyeHue
u npumeHeHue. CTeapuHOBast U OJIEMHOBAs KHUCIOTHI KaK MpPEeACTaBUTENN
BBICIIUX KapOOHOBBIX KHUCJIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBUE

3.5

Cnoxuble 3¢Gupbl Kak MNpPOU3BOAHBIE KapOOHOBBIX KHCHOT. [maponus
cnoxHbIX 3QupoB. XKupsl. T'maponus xupoB. IlpuMeHeHue Kupos.
buosiornueckas posib KUPOB

3.6

VYrieBosbl: COCTaB, KJaccuuKanms YIJIEBOJIOB (MoHO-,
Iu- W nonucaxapuiabl). [Toko3a — mpocTeMiinii  MOHOCaxapui:
OCOOEHHOCTH CTPOCHHSI MOJICKYJIbI, (U3UYECKUE U XUMUYECKHE CBOMCTBA
(B3aumogpeiictBue ¢ ruapokcuaom wmemu (l1), oxucieHne amMMmHaYHBIM
pactBopoMm okcuma cepedpa (I), BoccTaHOBJICHUE, OPOKEHHE TIIFOKO3bI),
HaxO0XJEeHHe B MPUpPOJie, IPUMEHEeHUe, Orojorndyeckas poib. Dorocunres.
@OpykTo3a Kak M3oMep MoKo3bl. Kpaxman u nemiono3a Kak npupoiHbie
nonumepsl. CTpoeHne KpaxMala U Heuiono3bel. Ou3ndyeckue U XuMUIECKue
CBOMCTBA Kpaxmaiia (TUAPOIU3, KAaUeCTBEHHAs PEaKIIUs C HOJI0OM)

A30TcoaepKaIue OpraHndecKue COeqMHEHUS

4.1

AMUHOKHUCIIOTHI Kak aMm(pOTepHbIE OpraHndecKue coeuHeHus. Ouznueckue
U XUMUYECKHE CBOMCTBA AaMUHOKHUCIOT (Ha TpuUMepe TIIMIMHA).
buonornyeckoe 3HaueHre aMUHOKHUCIIOT. IlerrThab!

4.2

benkn kak npupoaHbBIE BBICOKOMOJIEKYJISIpHBIE coenunHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAS CTPYKTypa OEKOB. XUMUYECKHE CBOICTBA OEIKOB:
THIPOJIN3, JIeHATypalusl, KaYeCTBEHHbIC PeaKlii Ha OEJKH

BBICOKOMOJ'IGKy.]'IﬂpHBIe COCIMHCHU

5.1

OCHOBHBIE MOHATHUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb IOJIUMEpPU3ALHUM, CPEIHAS
MOJIEKYJIsipHast Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
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COCZ[I/IHCHI/II\/'I — HOJIMMCpHU3alyig U IIOJIMKOHICHC CAIIA

5.2 DKCHepUMEHTaJIbHbIE METO/Abl M3YYEHMsI BEIIECTB M HX IPEBpALICHUI:
O3HAKOMJIEHME C 00pa3laMy MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KaydyKoB. [loaydeHne CHHTETUYECKOTO KaydyyKa U PE3UHBI

11 KJIACC

IIpoBepsiemble TpeGOBaHMSA K pe3yJbTaTaM OCBOCHHSI OCHOBHOI o0pa3oBaTeJbHOM

NMPOrpamMMbl

Kon
IPOBEPSEMOTO
pe3ynpTara

[IpoBepsieMble TNpeAMETHBIE PE3YJIbTaThl OCBOECHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMBI CpeIHero 0011ero oopa3oBaHus

1

TeopeTnyeckre OCHOBBI XUMHUU

11

Brnanenue cuctemMoll XUMHYECKMX 3HAHUM, KOTOpAs BKIIOYAET:
OCHOBOIIOJIATAlONME TOHATHUA (XUMHUYECKHH  JJIEMEHT, aToM,
SJIEKTPOHHAsT 000JI0YKa aTtoma, S-, P-, O-3JIeKTpOHHBIC OpPOHMTATIH
aTOMOB, HWOH, MOJICKYJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIIATEIHLHOCTb,
CTENCHb  OKHUCJEHUs, XUMHYECKas CBs3b, MOJIb, MOJISIpHAsS
Macca, MOJISIpHBIA 00BEM, KpHUCTAUTMYECKas pPEIIeTKa, THIIBI
XUMUYECKUX peakiuil (OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC, 3K30-
U DHJIOTEPMUYECKHE, PEAKIUU HMOHHOTO OOMeHa), pacTBOp,
AIIEKTPOJUTHI, HEIJICKTPOJIMUTHI, ICKTPOIUTHYECKAS JAUCCOIUAIIMSA,
OKUCIIUTENh, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOW peakilvH,
XUMHUYECKOE  paBHOBECHE); TEOpPUM M 3aKOHBl  (Teopus
BJIEKTPOTUTHYECKON JUCCOLMALINY, Ilepuonuueckuit 3aKOH
.. MenneneeBa, 3aKOH COXPAaHEHUS MAacCChl), 3aKOHOMEPHOCTH,
CHMBOJINYECKUHI SI3BIK XAMHH, (dbakToIOTHYECKHe
CBEJICHUS O CBOMCTBaX, COCTaBe, IOJyYEeHHH U OE30MacHOM
WCIIOJIb30BaHMH BaKHEHUIINX HEOPTaHUYECKHUX BEIIECTB B OBITY W
MPAKTUYECKOU JIeATEIIbHOCTH YEJIOBEKA

12

ChopMHpPOBaHHOCT YMEHHI BBISBISATH XapaKTEpHbIE TMPU3HAKU
Y B3aMMOCBSI3b M3YyYEHHBIX MOHATUN, IPUMEHSITh COOTBETCTBYIOINE
IIOHATUA IIPU OIIMCAHUM CTPOCHHUS U CBOMCTB HEOPraHUYECKUX
BEILIECTB M WX IPEBPALICHUI; BBISBIATH B3aHMMOCBSA3b XUMUYECKHUX
3HAHUN C TOHATUSMHU W MPEACTABICHUSAMM JPYTHX €CTECTBEHHO-
Hay4HBIX IIPEAMETOB

13

Brnagenve OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS BEIIECTB
U XMMHYCCKHMX SIBJIICHUU (HAOIOJICHNE, U3MEpPEHUE, SKCICPUMEHT,
MOJICTUPOBAHME)

14

ChopMupoBaHHOCTH YMEHUN ONpPENEsATh BaJCHTHOCTh W CTENEHb
OKHUCJICHUS XUMHYECKHX DJIEMEHTOB B COEIUHEHHUAX PA3IUYHOIO
COCTaBa, BHUJ XUMHUYECKOM CBsSI3W  (KOBaJIGHTHas, HMOHHAfi,
MeTaJuIn4ecKas, BOJIOPO/THAS) B COEIMHEHUSIX, THUI
KPUCTAINIMYECKON pPEIIETKM KOHKPETHOIO BelllecTBa (aToMHasd,
MOJIEKYJISIpHAsl, IOHHAs, METAJUIMYECKAs)

15

ChopmMupoBaHHOCTH YMEHUH OMPECIIATh XapaKTEP CPEIbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHU I
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1.6

ChopmMupoBaHHOCTH  yMEHHUS  KJIacCU(PUIMPOBATH XUMHUYECKHE
peaxkiuy Mo pa3IuYHbIM MIPU3HAKAM (YUCIY U COCTABY pPearupyromux
BEILIECTB, TEIJIOBOMY J(PPeKTy peakuuu, HU3MEHEHUIO CTEleHeH
OKUCJICHUS  DJIEMEHTOB,  OOpaTMMOCTH  pEaKIUU,  YYaCTHUIO
KaTaJau3aTopa)

1.7

ChopMupOBaHHOCTH yYMEHHI COCTaBIATH YpaBHEHUS peakluid
pa3IMYHBIX THIIOB, IMOJHBIE U COKpAIICHHbIE YPaBHEHMS DPEAKIUI
MOHHOI'0 0OMEHA, YUUTHIBAsI yCIOBUS, IPU KOTOPBIX ATH PEAKLIMH Uy T
JI0 KOHIIA

1.8

CdopmupoBaHHOCTH yMEHUN IIPOBOJIUTH peakiuu,
HOJTBEPKAAIOIINE KayeCTBEHHBIH coCTaB pa3IMYHBIX
HEOPraHMYeCKHX BELIECTB, PACIO3HABATh ONBITHBIM ITyT€M HOHBI,
IPUCYTCTBYIOIIME B BOJIHBIX PACTBOpPaX HEOPTaHUYECKUX BEIIECTB

1.9

CdopMHUpOBaHHOCTh YMEHHI PACKPHIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBHTEIIBHBIX peakuui MTOCPEICTBOM COCTaBJICHUS
AJICKTPOHHOTO OajaHca THX PEeaKIHi

1.10

ChopmMupoBaHHOCT, ~ YMEHUW OOBSACHATH  3aBUCUMOCTH

CKOPOCTH XUMHYECKON PEaKIUU OT PA3INYHBIX (HaKTOPOB
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ChopMUpOBAaHHOCTh YMEHUN OOBICHATH XapakTep CMEUICHUS
XUMUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIIHETO BO3/ICUCTBUS
(mpunnun Jle [latenbe)

OO0mast ¥ HeOpraHuYecKast XUMUs

2.1

CdopmupoBaHHOCT YMEHUH pacKpbiBaTh cMbIch [lepuoanueckoro
3aKOHA .. Menpneneera u JIEMOHCTPUPOBATH ero
CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIbHYIO H  HPOTHOCTHYECKYIO
byHKIIUU

2.2

ChopMHUpOBAaHHOCTh ~ YMEHHMH  XapaKTepPH30BaTh  DJECKTPOHHOE
CTPOCHUE AaTOMOB XHMHUYECKMX 7dJeMeHTOB | — 4 mnepuonios
[Tepuonnueckoi cuctembl Xumuueckux 3ueMeHToB /.M. Menneneena,
HCIIOJIb3YS MMOHATHSA «S-, p-, d-3eKTpoHHbBIE
opouTaITN,

«QHEPrEeTUYECKUE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX COCAMHEHUN MO Mepuojam
u rpynnam Ileproguyeckoil CHUCTEMBl XHUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa

2.3

ChopmupoBaHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) 00IIKE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  Pa3IUYHBIX
KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE T€HETUUECKOMN CBSA3H MEXKIY
HEOPraHMYECKMMHM  BEIIECTBAMM  C  IIOMOLIBIO  ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX peaklui

2.4

ChopmMupoBaHHOCT yMEHMI yCTaHABIMBATh MPUHAAJIEKHOCTD
HEOPraHMYeCKHUX BEIIECTB 10 MX COCTaBy K OIPENEICHHOMY KJlaccy
(rpyrmrie) coeAMHEHUH (IPOCTBIE BEIIECTBA — METAJIBI M1 HEMETALIIbI,
OKCH/Ibl, OCHOBaHMsI, KUCJIOThI, aM(OTEPHbIE THAPOKCHU/IBI, COJIN)

2.5

CdopmupoBaHHOCTh YMEHHUN UCHIOIB30BATh XMMHUECKYIO CHMBOJIMKY
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JUTSL  COCTaBlIeHUsT (OPMYJI BEIIECTB M YPAaBHCHHM XWMHUYECKUX
peakiuii, cucrematuueckyio HomeHkatypy (IUPAC) u TpuBnaibHbIC
Ha3BaHUS OTACIBHBIX HEOPTaHMYECKUX BellecTB (yrapHbId Tas,
YIIEKHUCIBIA Ta3, aMMHAaK, TalleHas W3BECTh, HETAllleHas H3BECTbh,
UTHEBAsI COJIA, IUPUT H JPYTHUEL)

2.6

ChopmupoBaHHOCTh YMEHUHN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  Pa3IMYHBIX
KJIACCOB, MOATBEPKAATh CYIIECTBOBAHNE T€HETUUYECKOU CBSI3H MEXKITY
HEOPraHMYECKMMH  BEHIECTBAMH  C  [OMOIIBIO  YpaBHEHUH
COOTBETCTBYIOIIMX XUMHUUYECKUX peaklui

2.7

ChopMupoBaHHOCTh ~ YMEHUH  IUIAHUPOBaTb U BBINOJIHATH
XUMHUYECKUI SKCIEpUMEHT (pa3joKeHue IEepoKCuaa BOAOpoJia B
NPUCYTCTBUM  KaTaJM3aTopa, ONPEICIIEHUE Cpelbl  pacTBOPOB
BEIIECTB C IOMOUIbI0 YHUBEPCAJIbHOIO  HMHAMKATOpa,  BIUSHUE
pa3IUyHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOM peaKlnu, peakluu
MOHHOI0 0OMEHa, KaueCTBEHHbIE peakliy Ha cylbdar-, kapOoHaAT- U
XJIOPU/I-AaHUOHBI, Ha KaTHOH aMMOHHUSI, perieHue
HKCIEPUMEHTANIBHBIX 3a/]a4 110 TeMaM

«Mertamnb» u «HemeTannsy) B COOTBETCTBUU € IPABUIIAMU TEXHUKHU
0e30macHOCTH TMpH OOpaIleHWu C BELIeCTBAMH U J1abOpaTOPHBIM
o0OpyJIOBaHHEM;  MPEACTaBIATH  PEe3yJbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpPaBHEHUN COOTBETCTBYIOLIUX
peakuuii U GOpMyIHPOBATH BbIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB

2.8

CdopMUpOBaHHOCTh YMEHHH COOJIOAATh TIpaBUjIa TMOJIH30BAHUS
XUMUYECKOW TOCYJION M JTabopaTOpHBIM O00OPYIOBaHHEM, a TaKKe
npaBwia oOpalleHus C  BEIeCTBAMH B COOTBETCTBUU  C
WHCTPYKIUSIMH 110  BBIMOJHEHHUIO JIA0OPATOPHBIX XHUMHYECKHX
OTIBITOB

2.9

ChopMUpOBAaHHOCTh  YMEHHUM  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIUE B OCHOBE ITPOMBIIIJIEHHOIO IIOJIyYEHUsI CEPHOMN
KHUCJIOThI, aMMMaKa, a Takke C(HOPMHUPOBAHHOCTH IMPEICTABICHHUNA
00  ol0mux Hay4yHBIX  NpPUHLHUIAX

OKOJIOTMYECKUX HpO6HCMaX XUMHUYCCKOT'O ITPOMU3BOJACTBA

XUMMUS U KU3HL. PacueTsl

31

ChopmMupoBaHHOCTH MPEACTABICHUH O XUMUYECKON COCTABJISIFOIICH
€CTECTBEHHO-HAyUYHON KapTHUHBI MHpA, POJM XHMMHUU B TO3HAHUU
SBIIGHUN TpUpOIbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHANBPHOW TPaMOTHOCTH, HEOOXOAMMOM
JUTSL pEIICHUs] IPAKTUYECKUX 3a7a4 U HKOJIOTMYeCKH 0O0CHOBAHHOTO
OTHOUICHMSI K CBOEMY 3/I0POBbIO M MPUPOJHON cpefie

3.2

ChopmMupoBaHHOCT ~ yMEHHI KPUTHUYECKHU aHAJIM3UPOBATH
XMUMHAYECKYI0 MH(POPMAIHIO, MONyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB
(cpeacTBa MaccoBOM KOMMYHHKAIMHU, CETh IHTEpHET U JIpyrue)

3.3

CdopMUpOBaHHOCTh YMEHHUM COONIOJATh TpaBUJia AKOJOTHYECKH
11eJIeCO00pPa3HOT0 TMOBEACHUS B OBITY U TPYAOBOW JEATEIBHOCTH
B IIEJISIX COXPAHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOTHOMN
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CpeJibl

34 Oco3HaBaTh OMACHOCTh BO3JCHCTBUA Ha JKUBBIE OPTraHU3MBI
ONpPEACICHHBIX BEIIECTB, MNOHMUMAs cMbIica mnokaszarens [I/IK,
MOSICHATH Ha TIpUMEpaXx CIIoCOObl YMEHBIIICHUS U MPEOTBPAIIICHUS UX
BpPEJIHOTO BO3/ICHICTBHSI Ha OPraHU3M YEJIOBEKa

35 CdopMHUpoBaHHOCTH YMEHHUI MPOBOJIUTH BBIYHCJICHUS

C UCTIOJIb30BAHUEM TOHSATHS «MACCOBAst JIOJISl BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIICHHWH Ta30B NMPU XHUMHYECKHX PEaKIUAX, MaCChl
BEIIECTBA MJIM 00bEeMa Ta30B 10 U3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wi 00beMy OJHOTO M3 YYacTBYIONIMX B PEaKIIMUA BEIICCTB,
TEII0BOT0 3(pPekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MaCChl
BCIIICCTB, PEBPAICHUS M COXPAHCHUS YHEPTHH

HpOBepHEMble IJICMEHTDBI COACPKaAHUSA

Kon

IIpoBepsieMbI 3JIEMEHT COACPKAHUS

1

TeopeTI/I‘{eCKI/Ie OCHOBBI XMMHNH

11

XuMuyeckuid aneMeHT. ATom. Sapo aroma, HU30TONBI. OJEKTPOHHAs
o0oJyiouka. DHepreTMueckue YpOBHHU, MOAYPOBHH. ATOMHBIE OpOMTAIH,
S-,  p-, d-omemeHtbl. OCOOEGHHOCTH  pacHpeneNieHHss  DIICKTPOHOB
Mo opOWTamsIM B aTOMax »JJIEMEHTOB IME€PBbIX YETHIPEX IEPUOIOB.
DneKTpoHHAas KOH(UTypalus aTOMOB

12

[Iepnoanueckuii 3akoH u [leprnognyeckas cucteMa XUMUYECKUX DJIEMEHTOB
J.. MenneneeBa. CBs3b nepuoauueckoro 3akoHa u llepuonnueckoit
cucteMbl xumuueckux osiemeHToB J[.MI. MeHneneeBa ¢ COBpEeMEHHOM
TEOpUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB
[0 Tpynnam U nepuojaam. 3HaUeHUE MEePUOJUYECKOr0 3aKOHA B Pa3BUTHUU
HayKH

13

Ctpoenne BemiecTBa. XUMHYECKas CBSI3b. BUIbl XUMHYECKOW CBSI3U
(koBaJIeHTHasl HEMOJISIpHAS U TOJIApHAs, MOHHAs, MeTajindeckas). VoHBI:
KaTUOHBl U aHMOHBI. MexaHu3Mbl 00pa30BaHMs KOBAJIGHTHOW XUMUYECKOM
cBsi3H (OOMEHHBIN M IOHOPHO-AKIENTOPHBIN). BogopoHas cBs3b

14

BaneHTHOCTh. DJIeKTPOOTpUIIATENBHOCTh. CTENEHb OKUCICHUS

15

BGHIGCTBa MOJICKYJISIPHOTO W HCMOJICKYJISIDHOI'O  CTPOCHUA. 3akoH
IIOCTOAHCTBA COCTaBa BCIICCTBA. Turnbr KpUCTAJUIMICCKUX PCHICTOK.
3aBHCHUMOCThL CBOMCTBa BCIICCTB OT THIIA KpHCT&J’IJ’IH‘-ICCKOfI PCIICTKH.
ITonsatue o AUCIICPCHBIX CUCTEMaX. HcTunaBIC M KOJUIOMJHBIC PACTBOPEI.
MaccoBas A0JIs1 BEUICCTBA B paCTBOPC

1.6

Knaccugukarms HEOPraHUYECKUX coenuHenui. Homenknarypa
HEOPraHMYECKUX BEUIECTB

1.7

XuMuueckas peaxkuus. Knaccudukamnms XUMHUYECKUX
peakuuii B HEOPraHMYECKOW M OPraHMYEeCKOM XMMHUHU. 3aKOH COXPaHEHHS
MacChl BEIIECTB, 3aKOH COXPAaHEHUs] M TMPEBPAIICHUS DSHEPrUu™ IMpHu
XUMHUYECKHUX PEAKIUSIX

1.8

CKOpOCTh pPeaKIny, €e 3aBUCUMOCTh OT Pa3JInYHBIX (DAKTOPOB
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1.9

OOpatumble peakii. XUMHYECKOe paBHOBecHe. DaKTOphI, BIUSIOIINE
Ha COCTOsIHME XuMuuyeckoro paBHoBecus. I Ipunnun Jle [llaTense

1.10

OnekTponuTudeckas auccouuanus. CuiabHble U CiiaOble AJIEKTPOJIUTHIL.
Cpena BOJHBIX PACTBOPOB BEIICCTB: KHCJas, HEWTpalbHas, IIEIOYHas.
Peakmuu nonHoro oomena
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OKHCIUTEIHFHO-BOCCTAHOBUTCILHBIC PCaKIun

Heoprannyeckast xumust

2.1

Hemerannel. Ilonoxenue HemerammoB B Ilepuonnueckoi cucreme
xumudeckux snemeHtoB [[.M. MenneneeBa u OCOOEHHOCTHM CTPOEHUS
aToMoB. Du3nueckre CBOICTBA HEMETAUIOB. AJUIOTPONUS HEMETAJUIOB
(Ha mpuMepe KUCIopoaa, cepsl, pocdopa 1 yrieposa)

2.2

XUMHYECKHE CBOMCTBA BAKHEUIINX HEMETAJJIOB (TaJIOT€HOB, CEpPhI, a30Ta,
dbocthopa, yriepomsa H KpEeMHHS) H HX COCIWHCHHH (OKCHJIOB,
KHUCJIOPOJICOAEPKAITUX KHUCJIOT, BOJOPOAHBIX coenuHeHuit). IIpumenenue
BaXXHEHIIINX HEMETAJIOB ¥ MX COCAMHCHUI

2.3

Mertasmnbl. [Tonoxxenne meramioB B [lepuomudeckoil cucreMe XUMHUYECKIX
anementoB JI.MI. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AIIEKTPOHHBIX
o0onouek atomMoB MeTauioB. OOmme (U3MYecKre CBOIMCTBa METAJLIOB.
CrnaBbl METAJUIOB. DJIEKTPOXUMUYECKUN Psijl HAPSHKEHUN METAILJIOB

2.4

XHWMHYECKHE CBOMCTBA BAKHEHINNX METAJIOB (HATPHM, Kaaui, KaJIbIIHH,
MarHui, aJlOMUHUH, IIUHK, XpOM, XKeJIe30, MeJb) U UX coeauHeHUH. O0mme
crocoObl OJIy4eHUs] MeTAJJIOB. [IprMeHeHne METaJIJIOB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPraHN4CCKNUX BCIIICCTB,
IIPpHHAIJICKAIIMX K PA3JIMYHBIM KJlaCcCaM

XUMUSA U )KA3HD

3.1

Ponb xumMuu B obecrieyeHUU 3KOJIOTUYECKOM, SHEPreTUUECKON U MHUIIEBOU
0€3011acHOCTH, pa3BUTUU MeIUIMHBL. [loHSATHE O HaydHBIX MeToAax
TTO3HAHMS BEIIECTB U XUMHUYECKUX PEaKLUn

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIy4YEHUs BaKHEHIINX BeleCTB. UeoBeK B MUpPE BEUIECTB U MATEPHUAIIOB:
BAKHEWILIME CTPOUTENIBHBIE MAaTEPHUANIbl, KOHCTPYKLMOHHBIE MaTepHUalbl,
KpAacKH, CTEKJIO, KepaMHKa, MaTepUabl JUIs 2JIEKTPOHUKU, HAHOMAaTEpHUabl,
OpraHMYECcKHe U MUHEpaJbHbIE YI00peHus

3.3

XuMHUsL U 30pPOBbE YEJIOBEKA: MPaBHUJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuja 0€30MacHOTO MCIOIb30BAaHUS MPENapaToB OBITOBOM
XUMUU B OBCEIHEBHOM )XKU3HU
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