


HOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHHM Ha YpPOBHE CpeqHEero ooOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepann», TpeOOBaHUU K pe3yiapTaTaM OCBOCHHS (enepanbHOl 00pa3oBaTeNbHOMN
mporpamMmel  cpemHero obmero obpazoBanus (POII COO), mnpencraBIeHHBIX B
®denepanbHOM rocyaapcTBeHHOM obOpazoBaTenbHoM ctangapte COO, ¢ yuérom Konnenuuu
npernojaBaHus y4eOHOro mnpenMera «XUMHUS» B 00pa30BaTENbHBIX OPTaHU3ALUSAX
Poccuiickoii ®enepanvy, peanu3yIOIUX OCHOBHBIE O0Opa3oBaTelIbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIOkKeHUH «CTpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoit ®dexepanuu Ha
nepuon a0 2025 rona» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKE MPOrpaMMbl MO XWMHHU, K OINPEICICHUIO 00
CTpaTeruu OOYy4YeHHUs, BOCIUTAHUS M PA3BUTUS OOYYAIOMIMXCA CPEICTBAMH Y4eOHOTO
npeameta «Xumus» s 10-11 kiaccoB Ha 0a30BOM YpOBHE COCTABHJIM KOHIENTYaJIbHbBIC
nonoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU IEJIEH, COAEp)KaHUS, PE3yJIbTaTOB
00yueHHUs 1 TpeOOBaHUI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHME, IOJYy4aeMOE€ BBIIYCKHUKaMH 0OIIe00pa30BaTeIbHON
OpraHu3alliM, SBISETCS HEOTHEMJIEMOW YacThl0o UX 00pa3oBaHHOCTH. OHO CIIYXHUT
3aBEPIIAIOIINM ATANIOM pPeaIu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIMX IETOCTHON CHCTEME XMMHUYECKOro 00pa3oBaHMs. DTH IIEHHOCTH
KACaroTCs MMO3HAHMSI 3aKOHOB MPUPO/JIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYpPHI
YeJl0OBEKa, a TaKKe JKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO U
npuponHOil cpene. Peanmnsyercss Xumuyeckoe o00Opa3oBaHHE OOydYaroIIMXCsS Ha YpOBHE
CpeaHero oo0I1ero oopa3zoBaHus CpPeACTBAMU YUEOHOTO MpeaMeTa « XUMUS», COJICPKAHUE U
MIOCTPOEHUE KOTOPOTO OIpPEAENICHbI B MpOrpaMMe MO XMMHUU C YYETOM CHEUU(UKH HAYKH
XUMUHU, €€ 3HAUYCHUS B MO3HAHUM MPUPOJBI U B MATEPUATLHOMN JKU3HU OOIIECTBA, a TAKKE C
y4€TOM 001IUX LeNel U MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSTHUE CUCTEMbI
cpeaHero oomiero oopasoanus B Poccutickoit deaeparum.

XUMHSI Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIpaer oco0yl pojib B
COBPEMEHHOW IMBWJIM3aLMHA, B CO3JaHUU HOBOM 0a3bl MarepuaibHOW KynbTypbl. OHa
BHOCUT CBOHM BKJIaJl B (JOPMUPOBAHUE DPAIIMOHATHLHOTO HAYYHOT'O MBIIIUICHUS, B CO3JaHHE
IIEJIOCTHOTO TIPEACTABJICHHS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJLI U YEIOBEKA,
KoTopoe (GopMHUpyeTCs B XUMHUM Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPYXAIOIIEr0 MUpa, OCO3HAHUS B3AUMOCBSI3U MEX1Yy CTPOCHUEM BEIIECTB, UX CBOMCTBAMMU
Y BO3MO>XHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3auMOAEHCTBYS C JpPYrUMH €CTECTBEHHBIMU HayKamMH, XHMHSl CTaja
HEOTHEMJIEMON YaCThIO MUPOBOU KYJIbTYpPbhl, HEOOXOIUMBIM YCIIOBUEM YCTEIIHOTO TPpyJa U
AKU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XMMHUSI KaK HayKa CO3MJaTeibHas, Kak
HayKa BBICOKMX TE€XHOJIOTMI HampaBjieHa Ha pelleHHe riao0ajbHbIX MPoOJieM YCTONYMBOTO



Pa3BUTUSI 4YEJIOBEUYECTBA — CBHIPbEBOM, DOHEPreTUYECKOM, IHUIIEBOW, HSKOJIOTMYECKOU
0€30MacCHOCTH U OXPAHBI 3J0POBbSL.

B cooTBeTcTBHMM ¢ OOMUMU TEMSIMU M MPUHIUAIIAMHA CPEAHETO OOIIEro oOpa30BaHUS
comepxkanue mnpeamera «Xumus» (10-11  kimaccel, 0a30BbIi  ypOBEHb H3Y4YEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY O0OyYaroluxcs,
HEOOXOJIUMYIO MM IS BBIPA0OOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYCHHUS B KU3Hb COIMyMa, MPOJOHKEHHUS OOpa3OBaHMS B Pa3IMYHBIX 00JIACTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnsomuMHi IpeaMeTa «XUuMHUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «OOm@ass U HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHMs
KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHMI 110 HEOPTaHUYECKON XUMHHU (C
BKJIIOUEHHEM 3HAaHMM M3 OO0IIel XMMHUHU) U OpraHuuecKkod xumuu. GopMupoBaHUE TaHHOU
CUCTEMbl 3HAaHUW MPU U3YYCHUH MpeaMeTa o0ecreyruBaeT BO3MOXKHOCTh PACCMOTPEHHUS
BCET0 MHOT00Opa3us BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas Xumus» chopMUpoBaHa B MPOrpaMMe MO XMUMHUU HAa OCHOBE CHCTEMHOTO
MOAX0Jla K M3YYCHHUI0 Y4EeOHOTO Marepuajia U 00YyCJIOBJIEHAa MCTOPUUECKH OOOCHOBaHHBIM
pPa3BUTUEM 3HAHUU Ha OINPENEIIEHHBIX TEOPETUUECKUX YPOBHAX. TaK, B Kypce OpraHu4ecKon
XMMHHM BELIECTBA pPACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS
OPraHUYECKUX COEAWHECHUN, a TAKXKE€ Ha YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX
MpEeJCTaBICHUN 0 cTpoeHUH BerlecTB. CBeIeHUsT 00 U3yYaeMbIX B Kypce BEIIECTBaxX JAr0TCs
B Pa3BUTHUU — OT YTJEBOJIOPOJIOB /IO CJIOKHBIX OMOJIOTMUECKHM AKTHUBHBIX COEIUHECHUH. B
Kypce OpraHMYeCKOW XMMHH TOJY4YaloT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO
oOmmero o0pa3oBaHUsl [EpPBOHAYAIbHBIE TMPEACTABICHUS O XHMHYECKOM  CBS3H,
KJIacCU(UKAIIMOHHBIX TTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMUS,
0 XUMHUYECKON PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHUS B MpeaMeTe «XHUMHs» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3YYEHHBI Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHMsI TEOPETUUYECKHM MaTepuan u
(haKTOIOTUYECKHUE CBEJCHUS O BEIIEeCTBaX M XMMHYECKOW peakiuu. Tak, B 4YaCTHOCTH, B
Kypce «OOI1asi 1 HeOpraHu4eckass XUuMHUsD» O0yJaroUUMCs MPEAOCTaBISETCS BO3MOKHOCTh
OCO3HATh 3HAYEHUE MEPUOJAUYECKOIO 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTHYECKUX
MO3UIIUNA, TIIyOXKe TOHATh HUCTOPUYECKOE HU3MEHEHHE (YHKIMH 3TOro 3aKoHa — OT
00001I1aro1IeH 10 OOBSACHSIONICH U TPOTHO3ZUPYIOIICH.

Enunnas cucreMa 3HaHUN O BOXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOEHUU, CBOMCTBAX
W TPUMEHEHHHM, a TaKXKE€ O XUMHYECKHX PEaAKIUSIX, UX CYIIHOCTA U 3aKOHOMEPHOCTSIX
MpOTEeKaHus JonoiaHAeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu COJEpKaHUS, UMEIOIITUMHU
KyJIbTYPOJIOTHYECKUN ¥ TPUKIATHOW XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XHUMHUH C APYTUMU HayKaMH, PacKpbhIBAIOT €€ pPOJIb B MO3HABATEIIBHOM M
MPAKTUYECKON JCSATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIIECCY



TBOpYECTBA B OOJACTH TEOPUUM U TMPAKTUYECKUX MPWIOKEHUNH XUMHUH, [OMOIaroT
BBIITYCKHUKY OpPHUEHTHUPOBATbCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpodiemMax,
CBSI3aHHBIX C XHMHEW, KPUTHUECKH OCMBICIMBATh HHMOPMAIMIO M NPUMEHATH €€ s
NOMOJIHEHUSI ~ 3HAHUM,  PEIICHWS  HHTEIUICKTYaJIbHBIX U JKCIEPUMEHTAIbHBIX
UCCIIeIOBATENhCKUX 3a7a4y. B 1enom copepkanue yuyeOHOro npeamera « XUMHs JTaHHOTO
YPOBHS U3yYEHUS] OPUEHTUPOBAHO Ha (POpMHUpOBaHHUE y 00YUAIOIIUXCS MUPOBO33PEHUYECKON
OCHOBBI Ui TOHMMAaHUA (UIOCOPCKUX HIEH, TaKUX Kak: MaTepuajgbHOE EIUHCTBO
HEOPTaHMYECKOTO M OPTaHUYECKOT0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOEHUEM, IO3HABAEMOCTh MPUPOAHBIX SBJICHUN IMYTEM SKCIEPUMEHTA U PEUICHUS
POTUBOPEUYUI MEXKTY HOBBIMU (haKTaMH U TEOPETUUYECKUMHM MPEANOCHIIKAMU, OCO3HAHUE
PO XMMHHM B PEIICHUU OHKOJOTMYECKUX TpoOsieM, a Takke MpodieMm cOepekeHus
SHEPreTUYECKHUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJOTUN U MAaTEPUAIIOB.

B mnnane pemieHus 3agad BOCHMTAHHUSA, Pa3BUTHS U COLMATU3ALMU O0y4arOUIMXCS
IIPUHATHIE NIPOTPAMMOM IO XMMHUHU IOAXOABI K OINPEACICHUIO COAEPKAHMS U MOCTPOCHHUS
npeaMera IMpeaycMaTpUBalOT — (POPMHUPOBAHUE YHUBEPCANBHBIX Y4YEOHBIX JEHCTBHIA,
MMEIOIINX 0a30BO€ 3HAYEHHWE JUJISl PA3IUYHBIX BUJIOB JESITEIBHOCTU: PELICHUS MPOOJEM,
MOMCKa, aHaim3a U oOpaboTku WHMOpMaLMK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OMbITA
IIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JEATENBHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B
IIO3HAHUU XUMUMU.

B mpaktuke npenogaBaHusi XUMHHM KaKk Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS,
TaK U Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHUs, MPU OMPEAEICHUU COIAEPKATEIbHON
XapaKTEPUCTHKU €I M3Y4YEHUsl NpPEeIMETa HaIlpaBJICHUEM NEPBOCTENCHHOW 3HAYMMOCTH
TPaJMLIMOHHO TPU3HAETCS (OPMUPOBAHUE OCHOB XHMMHMUYECKOM HayKu Kak o0OJacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, NIPAKTUYECKON IEATENBHOCTH YEJIOBEKAa M KAK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIMYECKOM TOYKH 3pEHHUS TAKOM MOAXOA K
ONpENEICHUIO LIETe U3yUeHHUsl IPEeaMETA SBISETCS BIOJIHE ONMPAaBIAHHBIM.

CoryiacHO TaHHOW TOYKE 3pEHHUsI IJIaBHBIMM LIEJISIMU W3YUYEHUS IpeaMeTa «XUMUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opMuUpOBaHHWE CHCTEMbl XHMHYECKUX 3HAHUW KaK Ba)KHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOI KapTUHBI MUPa, B OCHOBE KOTOPOM JIe)KAT KIIFOUEBHIE MOHATHS,
(yHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XUMHUH, OCBOEHHUE SI3bIKa HAYKH, YCBOECHUE U
NOHMMaHUE CYIIHOCTU JOCTYNHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOr0 XapakTepa,
03HAaKOMJIEHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBIICHHUS,

e (opMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEILECTB
U XUMHUYECKHX  peaKluil, HeOoOXOAUMBIX JJii  NOpPUOOpETeHUs  yMEHUU
OpUEHTHUPOBAThCS B MHPE BEIIECTB M XMUMHUYECKUX SIBICHUH, UMEIOLUIUX MECTO B
MPUPOJE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HU;



e pa3BUTUE YMEHUM M CHOCOOOB [E€ATEIbHOCTH, CBSA3aHHBIX C HAOJIIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO D3KCIEpUMEHTa, COOII0JEHHEM IMpaBuiI OE30MacHOTO
oOpallleHHUsI C BEIIECTBAMM.

Hapsiny ¢ 3tuM, copepxaTenbHas XapakTEpUCTUKA 1IeJIel U 3a7ad U3yueHus peamMeTa
B IporpaMMmMe MO XHMHUU YTOYHEHA M CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMU
NPUOPUTETAMHU B CUCTEME CpeAHEro o01ero oopasoanusi. CeroAHs B MPEnojaBaHuy XUMUU
B OOJbIICH CTENeHH OTAAETCA NPEANOYTECHHE MPAKTUYECKOM KOMIIOHEHTE COJIEp KaHus
oOyueHusi, OPHUEHTUPOBAHHOMW Ha TMOATOTOBKY BBIMYCKHHKA 0011€00pa3oBaTebHOM
OpraHM3allvy, BIJIAJCIOIIETO HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHOM I'PaMOTHOCTBIO, TO
€CTh CIIOCOOAMM ¥ YMEHMUSIMU aKTUBHOTO IOJIyYEHUs 3HAHUIM U IPUMEHEHUS UX B PEAJIbHOM
KU3HU JJIS1 peIICHUS PAKTUYECKUX 3a/1a4.

B cBf3u ¢ 3TMM mpu H3yYeHUHM NpeaMeTa «XUMHs» JTOMUHHUPYIOIIEe 3HAYCHHE
pUOOPETAIOT TaKue LU U 33/1a4H, Kak:

ajanrtanus oOyyaroluxcs K YCIOBUSM JMHAMMYHO pa3BHUBAIOIIETOCS MHpa,
(GbopMHpOBaHHE HUHTEIUIEKTYaIbHO PA3BUTOM JMYHOCTH, TOTOBOM K CamM0o00pa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOATEILHOMY TMPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(GopMupoBaHrue y OOy4arolmMXcs KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIMH),
UMEIOLIUX YHHMBEPCAIbHOE 3HAYEHHME Ui pPa3jMYHBIX BUAOB JESATEIBHOCTHU: pPEIICHUs
npo0JseM, MOUCKa, aHanu3a U 00pabOTKU MH(OpMALMU, HEOOXOIUMBIX I MPUOOPETEHHUS
OTIBITAa JAESATENLHOCTH, KOTOpasi 3aHUMAeT BA)KHOE MECTO B MO3HAHWW XUMHUH, a TAKXKe s
OLICHKH C TIO3UIMA DSKOJOTHYECKOW Oe30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U
XUMHUYECKUX MPOILIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO Cpeay;

pa3BUTHE  TMO3HABATEJIbHBIX  HMHTEPECOB, HUHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN 00yYarouuMXxcsi: ClIOCOOHOCTH CaMOCTOSATENIbHO MPUOOpPETaTh HOBBIE 3HAHMS
M0 XUMHUHU B COOTBETCTBHH C XHU3HEHHBIMHU MOTPEOHOCTSMH, HCIOIH30BaTh COBPEMEHHBIE
MH(GOPMaLMOHHBIE TEXHOJIOTUU JJIi MOMCKAa M aHaiu3a Y4eOHON M Hay4HO-TOIMYJISIPHOU
nH(pOpPMaLUU XUMUYECKOTO COACPKAHMS,;

(GopMupoBaHne U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTMYECKOIO
MBINUICHHS, HAOIIOJATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, TMpPH IUIAHUPOBAHWU ¢ TPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTAHUE y OOydYarommxcsi yOeKIEHHOCTH B T'YMaHHCTHYECKOW HAIMpPaBICHHOCTH
XUMUH, €€ BaXKHOM pOJIM B pEUICHUH TJI00aNbHBIX MPOOJEM  PalUOHAIBHOTO
MIPUPOIOTIONB30BAHUS, TIOTIOTHEHUS YHEPTeTUIECKIX PECYPCOB M COXPAHEHUS MPHUPOJTHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOJWMOCTH OEpEeXHOTO OTHOIICHUS K TMPHUPOAEC M CBOEMY
3I0POBBIO, @ TaKKe MPHOOPETEHUsl OMbITa MCIOJb30BAHMS MOJYYEHHBIX 3HAHUW IS
MPUHATHSA TPAMOTHBIX PEIICHUN B CUTYallUsAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.



B ydebHOM maHe cpenHero oOmiero oOpa3oBaHUsS TpeAMET «XHUMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEIMETHOM 00macTn « ECTeCTBeHHO-HAyUYHBIE TIPEIMETHI.

OO6m1ee uyncIo 9acoB, OTBEAEHHBIX ISl H3YYCHHSI XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero o6pa3zoBanus, coctapiseT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hegeno), B 11
kiacce — 34 gaca (1 gac B Hefienio).

COJIEP)KXAHUE OBYUEHUASA

10 KITACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[Ipenmer opraHuM4ecKOo XWMHUU: €€ BO3HUKHOBEHUE, pPa3BUTUE U 3HAYCHUE B
MOJYyYEHUH HOBBIX BEIIECTB M MAaTEpPUANIOB. Te€OpHsl CTPOCHUSI OPraHUYECKUX COCAUHECHUU
A. M. bytnepoBa, €€ OCHOBHbe MOJOXKeHUA. CTPYKTypHbIE (HOPMYJIBI OPTraHUYECKUX
BemecTB. l'omosiorus, uzoMepus. XUMHYECKasl CBsI3b B OPraHUYECKUX COCIAUHEHUSX —
OJIMHApHbBIEC U KPaTHBIE CBSI3H.

[IpeacraBnenre o0 KiIacCU(pUKALMK OpraHMyeckux BemiecTB. HomeHkmarypa
OpPraHUYECKUX COCTUHEHMI (cucTeMaTHyecKas) U TpPUBUAIbHBIC HA3BaHUS BaXKHEUIIMX
IIPEACTABUTENEN KIIACCOB OPTAaHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METO/bI U3YUYECHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE
c oOpa3laMd OpraHMYeCKHMX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOJCIUPOBAHUE
MOJIEKYJI OPTaHMYECKUX BEIIECTB, HAOIIOJICHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBpAILCHUI0 OPTraHMYECKUX BEIIECTB MNpH HarpeBaHuu (IUIaBieHUE, OOYTJIMBaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHI psAl. MeTaH W 3TaH — MNpPOCTEUIINe
MPEJCTABUTENN QJIKAHOB: (PU3MYECKUE M XMMHUYECKHE CBOMCTBA (peakiMy 3aMEICHUS U
TOPEHMUs ), HAaXOXKJIEHHE B MPUPOJIE, TOJIyYEeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUYECKHWA psiA. ODTWIEH W NOPONWICH —
MPOCTEUIINE TPEICTABUTENN AJTKEHOB: (DU3MYECKME W XMMHUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIUN, OKUCICHUS U TIOJIMMEPHU3ALINH), TTOJTyUYCHHE
Y IPUMEHEHHUE.

Ankanauensl: OytaaueH-1,3 u MetuiOyTagaueH-1,3: CTpoeHUe, BAXKHEHIIINE XUMUYECKUE
CBOMCTBA (peakuus nojauMmepuszanun). [loaydyeHrne CHHTETUYECKOTO KayuyyKa U PEe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psl. AIETHICH —
MPOCTEHIIIMN TPENCTaBUTENb AJIKUHOB: COCTaB, CTpOeHHE, (U3UYECKHE U XUMHUYECKHUE
CBOMCTBA (peakiu TUIPUPOBAHUS, TAIOTCHUPOBAHUS, TUIpATAllUU, TOPEHUS), TIOJyYCHUE U
IIPUMEHECHHUE.



Apenbl. beH3om1: cocraB, cTpoeHue, PU3NYECKUE U XMMHMUECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUSI 1 HUTPOBAHUSA), MTOJIYYEHUE U NPUMEHEHUE. T0ay0n: cocmas, cmpoeHue,
Quszuueckue U Xumuyeckue cOUCMBA (PeaKyuu 2an02eHUPOBaAHUs. U HUMPOBAHUS),
nonyuenue u npumenenue. TOKCMYHOCTb apeHOB. ['eHeTmdeckas CBS3b  MEXKIY
YIJIEBOAOPOIAMH, IPUHAICKALIMMH K Pa3IUIHbIM KJIACCAM.

[IpuponHbie HWCTOYHUKH YTIIEBOAOpOa0B. [Ipupoanbiii ra3 M MOMyTHBIE HETSHBIC
ra3el. Hedptp u e€ mpoucxoxaenue. CrocoObl mepepadOTKu HEPTHU: MEPEeroHKa, KPEeKHHT
(TepMUYECKH, KaTanuTU4YecKuil), mnuponus. llpoaykTel mnepepaboTku HEPTH, HX
IPUMEHEHUE B NPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIM yroinb M MPOIYKTHl €ro
nepepadoTKHU.

DKCneprUMEHTAIbHBIE METO/bl U3YUEHUS BEIECTB U UX NPEBPALLECHUNA: 03HAKOMIICHHE
c oOpa3uamMu IMjacTMacc, KaydyKoB M pe3uHbl, kouiekimu «Hedtb» u  «Yromby,
MOJEIUPOBAHUE MOJIEKYJI  YIJI€BOJOPOJOB U  TaJOrCHOIPOU3BOAHBIX, IPOBEICHUE
IPAKTUYECKON pabOoThI: MOJYUYEHUE STUIICHA U U3yUYEHUE €r0 CBOWCTB.

Pacuérnble 3anaum.

Beluucnenuss mo ypaBHEHHUIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJITHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kuciaopoacoaepxxamue opranudeckue COeJHHECHUS

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON M 3TAHOJ: CTPOECHHE, (PU3UYECKUE U
XUMUYECKME CBOMCTBAa (peakiMu C aKTHUBHBIMH METaJUlaMH, TaJOre€HOBOJIOPOJaMH,
ropeHue), NpuMeHeHue. BojopoaHble CBA3M MEXAy MOJIeKyJaMu cnupToB. JleiicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHoroaroMHble CHUPTHL. DTUIEHIVIMKOJIb W TIMLEPUH: CTPOCHHE, (PU3MUecKue Hu
XUMHUYECKUE CBOMCTBA (B3aMMOJIEWCTBHE CO IICJIOYHBIMA METaJlJIJaMU, KadyeCTBEHHas
peakiuss Ha MHOToaTOMHbIE cnupThl). JlelicTBue Ha opraHu3M denoBeka. [Ipumenenue
[JIMLEPUHA U ITHUICHTIIUKOJIA.

deHol: CTpOCHUE MOJICKYJIbI, (PU3MUEeCKHe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [lpumenenue dheHoma.

Anpaerunbl U kemownvl. POpMaNBIETHA, alUETAIBIACTHI: CTPOCHHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA (pEaKIMU OKHUCICHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE PEaKLIUH),
IIOJIy4YE€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpefesibHble KapOOHOBbIE KHUCIOTH.. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTpOEHHE, (PU3MYecKre W XMMHYECKUE CBOICTBa (CBOICTBa, 0OIIME s Kiacca
KHCJIOT, peakius 3Tepudukanuu), noaydyeHue u npumeHeHue. CTeapuHoBas M OJEMHOBAs
KHUCJIOTBl KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblja Kak COJIM BBICIIHUX
KapOOHOBBIX KUCIIOT, UX MOOIIEE IeUCTBUE.

Cnoxuble >(QHUpbl KaK MPOU3BOJHBbIE KapOOHOBBIX KHUCJIOT. [MIPOIM3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [IpumMenenue xupoB. buonoruueckas poJib )KUPOB.




VYrneBonpl: cocTaB, kiaaccUUKAIMsA YrieBOJOB (MOHO-, AW- W TOJUCaXapubl).
['mroko3a — mpocTelIiii MOHOCaxapua: OCOOEHHOCTH CTPOSHUSI MOJIEKYJIbI, (PU3HUECKUEe U
XUMUYECKUE CBOMCTBA (B3aumojeicTBue ¢ ruapokcugom meau(ll), okucienre aMmmuadyHbIM
pactBopoM okcuaa cepebpa(l), BoccraHOBIeHHE, OpOXKEHHUE TIIIOKO3bI), HAXOXKICHHUE B
npupoe, MpUMEHeHue, oronaoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP TIIOKO3bI.

Kpaxman wu uemmono3a kak mnpupoaHbie mnonumepbl. CTpoeHue Kpaxmana u
nesono3bl. dU3nyYeckue W XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJIN3, KaueCTBEHHAS
peaKIus ¢ UOJ0M).

DKCneprUMEHTAIbHBIE METOAbl M3YyUEHHUs BEIIECTB W UX IMPEBpalllCHH: POBEICHUE,
HAOJIIO/ICHHE W ONUCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC
peaKkIuu OJIHOATOMHBIX CIHUPTOB (OKucieHue rTaHona okcuaoM menau(ll)), MHoOroatToMHBIX
CUpTOB (B3aummojeiicTBue riunepuHa ¢ rugpokcuioM meau(ll)), anpaeruaos (okucieHue
aMMHUa4YHBIM pacTBopoM okcuaa cepedpa(l) u ruapoxcumom meau(ll), B3aumopeicTBue
Kpaxmajga C HMOJOM), MPOBEACHHE IMPAKTHUECKON pabOoThl: CBOMCTBA PacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHIO XHMHYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJITHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH).

A3oTcoiepKale OpraHMuecKue COeTMHECHMUS.

AMHWHOKHUCIIOTHI Kak aM@oTepHble oOpraHuyeckue coeauHeHus. dusnyeckue u
XUMUYECKUE CBOMCTBa aMUHOKHUCIOT (Ha TpuMepe riauiuHa). buonormyeckoe 3HaueHHE
aMUHOKHCIOT. [lenTuapl.

benku kak mpupoHbIE BHICOKOMOJIEKYJIIpHbIE coequHeHus. [lepBuyuHas, BTopuyHas u
TpeTUYHasi CTPYKTypa O€NKOB. XHMMHUYECKHE CBOMCTBAa OCJIKOB: THUIPOJIN3, ACHATYpaIus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

DOKCnepUMEHTAIbHBIE METOJIbI M3YUEHUsI BEIIECTB U UX MPEBpAIEHUIN: HAOIIOACHHUE U
OMKCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OCJIKOB MPH HArpeBaHUH, I[BETHHIE
peakIuu OeIKOB.

BoicokoMouieKkyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSITUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIECHb MOJIUMEPU3ALNM, CPEIHSS MOJEKylIsipHas macca. OCHOBHbIE
METOJbl ~ CHUHTE3a  BBICOKOMOJICKYJSIDHBIX  COCIMHEHUH  —  MOJUMepu3auus U
MTOJIMKOH/ICHCAITHS.

DKCIepUMEHTaIbHBIE METO/bl U3YUCHHS BEIIECTB U UX MPEBpAIEHUM: 03HAKOMJICHUE
¢ oOpasiaMu NMPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MmexnpeaAMETHBIX CBA3EH MPU M3YyUYEHHUH opraHnyeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCS Y€pe3 MCIOJIb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U



TOHATUHN, SIBISIFOIIMXCS CHCTEMHBIMH JUIsI OTACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajW3, CHHTE3, KiIacCU(UKAIUSA, TMEePUOTUIHOCTh, HAOIIOJEHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE.

dusnka: Marepus, SHEPrus, Macca, aToM, dJEKTPOH, MOJIEKyJa, YHEPTreTUYECKHUM
YpOBEHbB, BEUIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, (PU3NUYECKUE BETUUUHBI
Y €IUHUITBI UX U3MEPEHUSI.

buonorus: knetka, opranu3Mm, 6mochepa, 0OMEH BEIIECTB B OpraHusMe, pOTOCHHTE3,
OMOJIOTHYECKH aKTHBHBIC BellecTBa (OCTIKH, YIIICBOIBL, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOIBI, TTOJIE3HBIE HCKOTTAEMbIC, TOTLIHBO, PECYPCHI.

TexHonorus: mNHIIEBBIE MPOMYKTHl, OCHOBBI PAIIMOHAIBHOTO TMHUTAHUS, MOIOIINAE
CpelICTBa, JICKAPCTBEHHBIC U KOCMETHYECKHUE TMpenaparbl, MaTepHaIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHMH

XuMHuUecKuil siemMeHT. AToMm. Snpo aroma, H30TONBL. ODJEKTPOHHAs 000JOYKa.
DHEPreTUYeCKUEe YpPOBHM, TOAYPOBHHU. ATOMHBIC opOWTanu, S-, P-, O- 3JIEMEHTHI.
OcobeHHOCTH pacrpeielieHusT dJEKTPOHOB MO OpOUTaIsIM B aToMax S3JIEMEHTOB MEPBbIX
YETBHIPEX MEPUOAOB. DJIEKTPOHHASI KOH(DUTYpAIHsT ATOMOB.

Ilepnoanueckuii 3akoH u llepuognueckass cucrtema xumuueckux syemeHToB . .
MenpneneeBa. CBsi3pb nepuoandeckoro 3akoHa u Ilepuoguyueckoil cUCTEMbl XUMHUYECKUX
snemenToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEl CTPOCHUSI ATOMOB. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U O0pa3yeMbIX HUMHU MPOCTHIX M CIOKHBIX
BEIIIECTB IO TPYyIIaM U MepuojiaM. 3HaueHHEe MePUOUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKAs CBSI3b. BUABI XUMUYECKOW CBSI3U (KOBaJICHTHAS
HETOJISIpHAS U TIOJISIpHAs, MOHHAs!, MeTajuinyeckasi). MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOMN
XUMHUYECKOW cBsiz3u  (OOMEHHBI W JOHOpPHO-aklenTopHbIN). BogopoaHas  CBs3b.
BanenTHoCTh. DnekTpooTpuiaTeabHOCTh. CTeneHb OKuciaeHus. OHbI: KaTHOHBI U AHHOHBI.

BemectBa MOJIEKYJISIDPHOTO W HEMOJICKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BellecTBa. THUIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT
TUTA KPUCTAJUTMYECKON PEIIETKH.

[TonsaTtre o nucnepcHBIX cucTemax. VICTHHHBIE U KOJUIOMIHBIE pacTBOPHL. MaccoBas
JIOJIs1 BEIIECTBA B PACTBOPE.



Knaccudukanus Heopranuueckux coeauHeHuil. HomeHknarypa HeopraHM4eCKuX
BeIIeCTB. ['eHeTHYeCKasi CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAJICKAIINX K Pa3IuYHbIM
KJIaccam.

Xumuueckas peakuus. Knaccudukaiuss XMMAYECKUX PEAKIM B HEOPraHUYECKOW U
OpPraHUYECKON XUMHUHU. 3aKOH COXPAaHEHHsS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILCHUS PHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTb OT pa3inuHbIX (pakTopoB. OOpaTUMbIE PEaKIIHH.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIAUSIONIME HA COCTOSTHUE XMMHUYECKOTO PAaBHOBECHSI.
[Tpunuun Jle [latemnbe.

Onektponutuueckas aucconuanua. CuiibHbIE U cinalble 35eKTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaibHas, IIEJI0YHAas.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIEC PEAKITUU.

DKCIEpUMEHTAIBHBIE METO/bI U3YUYECHUS BEIIECTB U UX MPEBPAIICHUN: IEMOHCTPALIMS
tabnun «[lepuoanueckas cuctema xumMudeckux aneMmeHtoB [[. M. MenzaeneeBa», nsydeHue
MoOJIeNiel KPUCTAJUIMUECKUX PEHIETOK, HAOMIOJEHUE M OIMUCAHUE JEMOHCTPALIMOHHBIX U
Ja00OpaTOPHBIX OMBITOB (Pa3l0KEHHE MEPOKCUIA BOAOPOJA B MPUCYTCTBUM KaTaauzaTopa,
OTpENICJICHHE Cpeabl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO WHJIMUKATOPA,
peakiMi HOHHOTO OOMEHa), MPOBEJCHUE MPaKTHUECKOW paboThl «BiusHue pa3IudHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUYECKON peaKIrm».

Pacuérnbie 3anaum.

Pacuétel 1m0 ypaBHEHUSIM XMMHUYECKHX pPEaKIMi, B TOM YHCJIE TEPMOXHMHUYECKHUE
pacu€Thl, pacuéThl C UCIIOIB30BAHUEM MOHATHS «MAcCCOBas JI0JIS BEIIECTBAY.

Heoprannyeckasi xumust

Hemeraimel. Ilonoxkenune HemeraiuioB B llepuoanueckor cucremMe XHUMUYECKUX
sanementoB J[. YI. MeHneneeBa U 0COOEHHOCTH CTpOEHHUS aTOMOB. DU3MYECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTpOINMS HEMeTa/uioB (Ha TpuMmepe Kuciopona, cepsl, dochopa u
yriepoaa).

XVMMHUUYECKHE CBOWMCTBA BAXKHEUINIUX HEMETAIOB (TajoreHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojia M KpEeMHHS) W HMX COCIWHEHUN (OKCHAOB, KHUCIOPOACOJEPXKAIIUX KHUCIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Meramnsl. [lonoxenne meraiuioB B llepuoanueckor CUCTEME XUMUYECKUX AJIEMEHTOB
. . MenaeneeBa. OcOOEHHOCTH CTPOCHUS AJICKTPOHHBIX O0OJOYEK aTOMOB METAJIOB.
O6mue ¢usznueckue cBorcTBa MeTaiwyioB. CIUlaBbl METAIOB. DIEKTPOXMUMHUYECKUN Psif
HaNpsHKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUINIMX META/UIOB (HATpUM, Kajdui, KajablUii, MarHuu,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

OO6mme crmocoOb! oTydYeHust MeTaJIoB. [I[pruMeHeHre MeTaioB B OBITY U TEXHUKE.



OKCIEpUMEHTANIbHBIE METOJbl W3yYEHHsS BEIIECTB M HUX IPEBPALICHUN: H3y4CHUE
KoJuleKIuu «MeTaibl ¥ CIUlaBbl», 00pa3lloB HEMETAIOB, PEIICHUE AKCIEPUMEHTAIBHBIX
3amay, HAOJMIOJEHWE W ONHCAaHWUE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX  OIBITOB
(B3auMoJieHiCTBUE TUJIPOKCUAA ATIOMUHHUS C PACTBOPAMH KHUCIIOT U IIE€JI0Yed, KaYeCTBEHHBIE
pEeaKiMi Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3anaum.

Pacuéter Macchl BemecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Uiu 00bEMY OHOTO U3 YUACTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJTHO U3 BEUIECTB UMEET TPUMECH.

XuMHuA U KU3Hb

Ponp xumum B oOecne4eHUM HKOJIOTUYECKOM, HHEPreTUYECKOM U  MHUIIEBOU
0e30macHOCTH, Pa3BUTUHA MEAUITMHBL. [IoHATHE O HAyYHBIX METOJAaX TO3HAHUS BEIICCTB H
XUMHUYECKUX PEAKIUH.

[IpeacraBinenuss 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TMOJyYeHUS
BAKHEUILINX BELIECTB.

UenoBek B MHUpPE BEMIECTB W MATEPUAIOB: BAXKHEUIINE CTPOUTEIBHBIC MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTe€pHabl, KPACKH, CTEKIIO, KEpAMHUKA, MaTEpPUaAIIbl Ui SJICKTPOHUKH,
HaHOMAaTEpHAJIbl, OPTaHUYECKHE U MUHEPAJIbHBIC YA0OpEHUSI.

XUMHSI U 30pOBBbE YEJIOBEKA: IIPaBUiia UCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITPENAPATOB,
nmpaBuyia 0€30MacHOTO HCIOJb30BaHUS MpernapaToB OBITOBOW XWMHUHM B IOBCEIHEBHOMN
KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpenMeTHBIX CBS3€H MPU U3YYEHUU 00Iel U HEOPTaHNIECKOW XUMHH
B 11 kiacce ocymiecTBisIeTCs 4epe3 HCIOb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUWA, TaK W TIOHATUH, SBJSIOIMIMXCA CHCTEMHBIMUA JUIi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAY4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHf,
aHaiM3, CHUHTE3, KiIacCUpUKAIMSI, TMEPUOJUYHOCTh, HAOIIOJACHUE, IKCIIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®du3uKa: Matepusi, JHEPrus, Macca, aTom, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, MU30TOI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, DHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHHME BeIIeCTBa, (U3MUECKUE BETUYMHBI M CJAMHHIIBI UX H3MEPEHHUS,
CKOpOCTb.

buonorusi: kierka, opraHusM, sKocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadus: MunHepasbl, TOpHbIE TOPO/IbI, MOJE3HBIE UCKOTIAEMbIE, TOTIIIMBO, PECYPCHI.

TexHonmorusi:  XUMUYECKass  NPOMBIIUIEHHOCTb,  METALIYPTUS,  [POU3BOJCTBO
CTPOUTEIIBHBIX MAaTEPHUAJIOB, CEJIbCKOXO3SIMCTBEHHOE MIPOU3BO/JICTBO, MALLIECBas
MIPOMBIIICHHOCTh, (hapMarieBTUUeCKas MPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUECKUX



ImperaparTos, IMPpOU3BOACTBO KOHCTPYKIHOHHBIX MaTcpHuaioB, QJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.

[UDIAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA ITIPOITPAMMBI 110 XMMHWU HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
mporpaMMm  cpemHero obmero o0pa3oBaHUS  (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbiM). HaydyHo-meTtoaudeckoil  OCHOBOM  Juisi  pa3pabOTKU  IUIAHUPYEMBIX
pE3yJIbTAaTOB OCBOEHUSI MPOrPaMM CPEAHEr0 OO0IIero 0oOpa30BaHUs SIBISETCS CHUCTEMHO-
JeSITeTbHOCTHBIN TTOJIXO/I.

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IMOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS TpeaMeTa «XUMHUS» Ha YpOBHE CpPEIHEro oO0miero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIONIUE COCTABIISIFOIIHE:

OCO3HaHUE 00YYAIOIMMHUCS POCCUMCKON IPaKJaHCKOW MJACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHIO;

HaJU4YHe MOTHUBAIMH K O0yUCHHUIO;

IIeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JIMIHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ UCTOPUYECKUX TPAIUIUi 6a30BOM HAYKH XUMUU;

TOTOBHOCTH M CITOCOOHOCTBH O0YYaloIUXCsl pyKOBOJCTBOBATHCSA B CBOCH JIEATEILHOCTH
IIEHHOCTHO-CMBICJIOBBIMA YCTAaHOBKAMHM, TMPUCYIIMMH IIEJIOCTHON CHUCTEME XHMHYECKOTO
oOpa3oBaHus;

HAJIM4YKE MPABOCO3HAHUS AKOJOTHYECKON KyJIbTYpbl U CIIOCOOHOCTH CTaBUTH IIEJIH U
CTPOUTD KU3HECHHbIC TUTAHBI.

JIndHOCTHBIE pPE3yJbTaThl OCBOCHHS MpeaMeTa «XHUMHs) JIOCTUTAIOTCS B €IUHCTBE
y4eOHOH ¥ BOCIHTATEIBLHON JEATCTLHOCTH B COOTBETCTBHHM C T'yMaHUCTHYCCKUMH,
COIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH U WJACaJIaMH POCCHUCKOTO
IPaKJAHCKOTO OOIIeCTBa, MPUHSITHIMU B OOIIECTBE HOPMAMHU W TpaBUJIAaMU TOBEICHUS,
CIIOCOOCTBYIOIIIMMHU ~ TIPOIIECCAM  CAMOIIO3HAHMSI, CAaMOPAa3BUTHS UM  HPABCTBEHHOTO
CTAHOBJICHUSI JIMUHOCTU O00YUYaIOITUXCSI.

JIMaHOCTHBIC pe3ynbTaThI OCBOCHHSI npeaMera «XuMusH» OTPAXKAIOT
c(hOpPMHPOBAHHOCTH OIBITA TIO3HABATEIBLHON M MPAKTUUYECKON JACATEIBHOCTH O0YJAFOIITNXCS
0 peau3aliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YMCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUS OOYyYaOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TIpaB M O0OSI3aHHOCTEH,
YBaXEHUS K 3aKOHY M ITPABOIOPSJIKY;

MIPEACTABJIICHUS] O COIMAJBHBIX HOPMaxX M TMPaBWIAX MEXIMYHOCTHBIX OTHOIIECHUW B
KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM [EATEIbHOCTH IMPU CO3JaHUM Y4E€OHBIX
MPOEKTOB, PEIICHUH YYEOHbIX M TIO3HABATEIBHBIX 3aJlay, BBIINOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMAaTh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAIKU3E PA3TUYHBIX BUJIOB YU€OHOH ACSITENbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUA:

IIEHHOCTHOTO OTHOIIICHHSI K MUCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEUYECTBEHHOU
XUMUH;

yBaXKEHUsI K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS
XUMUU, OCO3HAHUS TOTO, YTO JOCTUKEHUSI HAYKU €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOIIOCHUH,
KPOIOTIUBBIX 3KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpECa M TMO3HABATEIbHBIX MOTHBOB B IOJYYEHUU U TMOCIEAYIONIEM aHAJIU3e
uH(}OpMAaIUHU O MEePEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEJCHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IMOBEJACHUE M MOCTYNKH CBOMX TOBAPHUILEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE MOCJIECACTBUN ITUX MTOCTYIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MMOHUMAaHUsl LIEHHOCTEH 310pOBOro M 0Oe€30MmacHOro obpasza *XU3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 3710POBBIO;

coOroieHUs MpaBua 6€30IacHOr0 OOpaIleHUs ¢ BElIeCTBaMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOMU JIEATEIIHHOCTH,

MMOHMMAHUSl I[EHHOCTU TPaBWJI HWHIWBUAYAIbHOTO M KOJUJIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[0POBBIO U )KU3HH JIFOJIEH;

OCO3HaHMS MOCJIEICTBUM M HEMPUSTHUSI BPEIAHBIX MPUBBIYEK (YIOTPEOJICHHS aJIKOTOJIS,
HapKOTHKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIEAOBATEIBCKOM EATECIIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSITEIBHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YUEHHIO TTpoQecCcruil pa3IMuHoro pojaa, B TOM 4YUCIe Ha
OCHOBE ITPUMEHEHUS TTPEAMETHBIX 3HAHUM 110 XUMUH;

YBAXKEHUS K TPYAY, JIOJISIM TpyJa U pe3yabTaraMm TPyAOBOM ACATEIbHOCTH;



TOTOBHOCTU K OCO3HAHHOMY BbIOOPY HHAMBHUAYQJIbHONH TpPAEKTOPUM OOpPa30BaHUA,
Oynymeri mpodeccun © peanm3alud  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CHIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00I111€CTBa;

6) IK0JIOrHYeCKOro BOCIIMTAHUA:

HKOJIOTMYECKH  L€JIeCOO0pPa3sHOro  OTHOUIEHHMsI K MPUPOAE, KAaK  HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAaHUA  TJNO0AIbHOrO  XapakTepa  JIKOJOTUYECKUX  MpoOsieM,  BIHUSAHUA
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPEIBI;

OCO3HaHUs HEOOXOIMMOCTH MHCIIOJb30BaHUS JOCTMOKEHUH XUMHUM JJI  PEIICHUs
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOIOIIOIb30BaHNS;

AKTUBHOTO HENPUATHUS JACHCTBUM, IPUHOCIIINX BPEA OKPYKAIOIIEH TPUPOIHON cperne,
yYMEHUS IIPOTHO3UPOBATh HEOJIaronpusATHbIC JKOJIOTHYECKHUE IIOCJIEICTBUSA
IIPEANPUHAMAEMBIX JEUCTBUI U NPEIOTBPAILATD UX;

HAJIM4YMS PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, YKOJIOTHYECKOM KYJIBTYpbI, OIBITA
NEATEIBbHOCTH JKOJIOTMYECKOW HAIpPAaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCA HMHU B
MMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHMS
AKTUBHO MTPOTUBOCTOSATH UJEOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMSA

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUs CIEeUU(PUKA XMMUU KaK HAyKH, OCO3HaHHs €€ poiau B (POpMUPOBAHUU
pPAalMOHAJIBHOIO HAy4YHOIO MBIIUICHHS, CO3JaHUM LEJOCTHOrO MpEeACTaBICHHUS 00
OKPYXAaloIllEeM MHpE KaK O €AUHCTBE NPUPOABI W 4YEIOBEKA, B ITO3HAHMM INPUPOJIHBIX
3aKOHOMEPHOCTEN U peleHUuH NpoOIeM COXpaHEeHHUs IPUPOJTHOTO PaBHOBECHS,

yOEXKIEHHOCTU B 0COOOW 3HAYMMOCTH XMMHH I COBPEMEHHOM LMBWIM3ALUU: B €&
I'YMaHHCTHYECKOW HAMPaBIEHHOCTH U BaKHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepuaIbHOM
KyJbTYpbl, pEIICHUH TJ00adbHBIX MPOOJEM YCTOWYMBOIO pa3BUTUS UEJIOBEUECTBA —
CBIPHCBOM, DHEPreTHMUECKOM, IHIINEBOM M DSKOJIOTHYECKOW OCE30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, 00€CIIEYEHUH YCIOBUM YCIEIHOr0 TpyAa U 3KOJOTHYECKH KOM(OPTHOMN KU3HU
Ka)KJI0T0 YJeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'paMOTHOCTHU: TOHHMMAHMSI CYUIHOCTH METOJOB IO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS
IUIA aHaln3a M OOBSCHEHUS SBJICHUN OKPYXKAIOUIETO MHpa W MPOUCXOIAUIMX B HEM
M3MEHEHUH, YMEHUs JellaTb 00OCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIIMNXCS JAHHBIX C IEJIbI0 OJIYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS Ui PElIeHUs
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKON 1EATEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHU C >KU3HCHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJda B pa3muuHbIX cdepax mnpodeccuoHampHOU

NEATEIIBHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOECHUS Y4€OHOro mpenmera «XuMus» Ha YpOBHE
CpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE A1 POPMHUPOBAHUS MHUPOBO33PEHMsI OOYUaAIOIIUXCSI MEXAUCUUIIIMHAPHBIE
(MeXIIpeIMETHBIE) OOIlEHAayYHbIE TOHATHUS, OTPaXKAOUIME IEJIOCTHOCTh HAyYHOM KapTHHbI
MHUpa U CHEHU(PUKY METOJ0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEILIECTBO, DHEPIHs, SBJICHHUE, MPOIECC, CUCTEMA, HAYyYHbIA (PaKT, MPUHIMUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCIEA0BaHNEe, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U
Apyrue);

YHUBEpCaJbHblE  ydyeOHbIE  JCHCTBUSA  (MO3HABaTelbHbIE, KOMMYHHUKAaTHBHBIE,
peryisTuBHbIE), oOecrneunBaronye (HopMupoBaHue (YHKIMOHAIBHON TPAMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMU 00y4arouuxcs;

CHIOCOOHOCTh ~ OOYYaroIIMXCS  MCIOJb30BaTh OCBOCHHBIE  MEXAMCLIUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHMS U YHUBEpCAJIbHbIE yuyeOHbIE ACUCTBHA B IO3HABATEILHOU U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OTPAXAIOT OBJIAJICHUE YHHBEPCAIBHBIMU YYEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMU.

OBiaieHue YHMBEPCAJBHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOATENbHO (OPMYIMPOBATh M aAKTyalIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpPENENATh LEIN JIEATEIbHOCTH, 33JaBas NapameTpbl U KPUTEPUHM UX JOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTHU C MIOCTABJICHHBIMU LESIMU;

MCIIOJIb30BaTh MPU OCBOCHHMM 3HAHUN MPHUEMBI JOTMYECKOTO MBIIUICHUS] — BBIIEIAThH
XapaKTepHbIE MPU3HAKK TMOHATUH W YCTAaHABIMBAaTh KX B3aUMOCBS3b, MCIOJb30BATh
COOTBETCTBYIOIINE MOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

BbIOMpaTh OCHOBAaHUS U KPUTEpUU Ui KiIacCU(UKAIMKM BEIIECTB U XUMHUYECKHX
pEaKLNil;

yCTaHABJIMBATh TPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY M3YYaEeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PpaACCYXACHUS (MHIYKTUBHbBIC, NEIyKTUBHbBIE, IO aHAJIOTHH),
BBUSIBJIATH ~ 3aKOHOMEPHOCTM M IPOTHBOPEYMS B  PacCMaTpUBAEMBbIX  SIBJICHUSAX,
(bopMyIIHpOBaTh BHIBOJBI M 3aKIIOUCHHUS,;



OPUMEHATh B IPOLECCE IO3HAHMs, MCIONb3yEMbIE B XHMHHU CHMBOJMYECKHE
(3HAaKOBBIE) MOJIENM, MPEOOPA3OBBIBATH MOJEIBHBIE MPEICTABICHUS — XUMHUYECKUU 3HAK
(cuMBOJ) 3JMeMeHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHMUYECKOM peakiuuu — Tpu
pelleHnr Yy4eOHBIX ITO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, NPUMEHSITh Ha3BaHHBIC
MO/IEJIbHBIE TIPEICTABICHUS ISl BBIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4YaE€MbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUSI:

BJIAZIETh OCHOBAMH METOJOB HAYYHOTO TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIU;

(GopMynupoBaTh LENM U 3aJadyd MCCIEAOBAHHUSA, HCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAUECTBE HHCTPYMEHTa IO3HAHUS U
OCHOBBI ISl (DOPMHUPOBAHMSI THUIIOTE3bl IO MPOBEPKE NPABMIBHOCTUA BBICKA3bIBAEMBIX
CYXKIECHH;

BJIAJCTh HABBIKAMH CAMOCTOSTEIBHOIO IUIAHWPOBAHHS WM NPOBEICHUS YYCHUYECKUX
HKCIIEPUMEHTOB, COBEPIUEHCTBOBaTb YMEHUs HaOdIOAAaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 pe3ysbTar, (GOpMyIUpOBaTh 000OIIEHUS U BBIBOJbI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YJIbTAaTOB HCCIEAOBAHUS, COCTaBIATH OOOCHOBAHHBIM
OTUET O MPOJIEIAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHUYECKOM HCCIIEeI0BAaTENIbCKOM U IMPOEKTHON AESTENbHOCTH,
HPOSIBIISAT CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY INMOMCKY METOJOB PEIIECHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOAOB IMO3HAHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBAThCA B PpA3JIMYHBIX HCTOYHUKAX HH(OpManuu (Hay4yHO-TOMyJIsIpHAs
JaUTepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHblE Mocobus, pecypcbl HHTepHera),
aHAJIM3UPOBaTh MH(OpPMALMIO PA3IUYHBIX BHUJIOB M (POPM MpeACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTH;

(opMyIMpOBaTH 3aMpPOChl U MPUMEHSATHh Pa3IUYHbIE METOJbI MPHU MOUCKE U 0TOOpE
uH(pOopMaLM1, HEOOXOAUMOM /1JIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh OMBIT UCIIOJIB30BAHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUN
Y PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMYy TMpEeACTaBICHUS HHPOPMALUU
(cxemsl, rpauKy, TUarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4YHbIM $3bIK B KAyeCTBE CpPEACTBA IMpH paboTe ¢ XUMHUYECKOU
uHboOpMaLMel: MPUMEHITh MEXIpEeAMETHble ((PU3MUecKre M MaTeMaTU4YecKue) 3HAKU U
CUMBOJIBL, (hOPMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.

OBjaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMHM 1€CTBUSIMU:

3aJjaBaTh BOIPOCHI M0 CYIIECTBY OOCYXJaeMOll TeMbl B XOJe Juajiora u/wiu
JIUCKYCCHUU, BBICKa3bIBaTh WJEH, (OPMYIUPOBATH CBOM TNPEUIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHUS TIPEIOKEHHON 3a1a4u;



BBICTYIIATh C MpPE3EHTAIMEN PE3YJIbTATOB MO3HABATEIHLHOM 1€ATEbHOCTH, MOJyUYEeHHbIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU NPU BBINOJIHEHUU XHUMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEIOBAHHIO CBOWCTB M3YyUaeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekta U GopMyJIHpOBaTh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCJIeIOBAHUMN MyTEM COTJIaCOBaHUS MO3UIUMHN B X0J1€ 00CYXIEHUSI 1 0OMEHA MHEHUSIMU.

OBJiaieHNe YHUBEPCAJIbLHBIMU PEryJISSTUBHBIMU AeCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh U OCYIIECTBIISATH CBOKO IMO3HABATENIBHYIO AEATEIBHOCTD,
onpenenss e€ Leu U 3aa4l, KOHTPOJIMPOBATh U IO MEPE HEOOXOUMOCTH KOPPEKTUPOBATh
npeajiaraeMblii  alropuT™M JACHUCTBUN NPHU BBHIMOJHEHUU YUEOHBIX U HCCIEAO0BATENIbCKUX
3az1a4, BbIOMpaTh Hanbosee 3PHEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YIETOM MOTyUYEeHUS] HOBBIX
3HAHUU O BEIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYLIECTBJISATh CAaMOKOHTPOJIb CBOEW [JEATEIbHOCTH HAa OCHOBE CAaMOaHalu3a H
CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KUIACC

IIpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHndeckast XUMHsD» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUNH O XMMHUYECKOH COCTaBJISIONIEN €CTEeCTBEHHO-
HAay4YHOM KApTUHBI MHUPA, POJU XMMHH B MO3HAHUU SIBICHUU NPUPOABI, B (DOPMUPOBAHHUH
MBIIUIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIHMOHAIBHOW T'PAMOTHOCTH, HEOOXOIUMOM ISl
pelIeHUs] TPAaKTUYECKUX 3a/ad U 3KOJOTM4YeCKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOIHOM CPEAE;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHMM, KOTOpas BKIIIOYACT: OCHOBOIIOJIATAIOLINE
MOHATUS (XMMUYECKUUA DSJIEMEHT, aToOM, JJIEKTPOHHAas o000JI0YKa aroma, MOJIEKYJa,
BAJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTass U COKpalléHHas), MOJb, MOJSIPHAs Macca, MOJIAPHBIN OO0BEM, YrIepOHBIMN
cKeseT, (yHKIMOHANbHAS TPYIINa, pajuKai, U30MEepUs, U30MEpbl, TOMOJIOIMUECKUN psil,
TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOJ U a30TCOJAEPKALIUE COCTUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS); TEOPUUM U 3aKOHBI (TeopHus
CTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUHN SA3BIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B
OCHOBE NMOHUMAaHMsI IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHHUM, (PaKTOJOTUYECKUE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHWHU U OE30MaCHOM HCIOJb30BAHUM Ba)KHEUIIUX
OpraHUYeCKUX BEIIECTB B OBITY U MPAKTHUYECKOM JIEATETbHOCTH YEJI0BEKA;

c(hOPMHUPOBAHHOCTh ~ YMEHHMM  BBISABIATH  XapaKTEpHbIE  TMPU3HAKA  TOHSTHM,
YCTaHABJIMBATh UX B3aWMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHSA IPU ONUCAHUHN
COCTaBa, CTPOEHHUS U NIPEBPALICHUNA OPraHUYECKUX COCIUHEHNM;



c(hOpMUPOBAHHOCTh YMEHUIN UCTIOIH30BATh XUMUUYECKYIO CUMBOJIMKY JJISI COCTABIICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (opMysT OpraHuYECKUX
BCIIECTB W YPABHECHHM XMMHUYECKHX PpEaKIUW, W3rOTaBIMBATh MOJIEU MOJEKYJI
OpraHUYEeCKUX BEIIECTB [JIsi WJUIIOCTPALlMM HMX XUMHUYECKOTO M TMPOCTPAHCTBEHHOTO
CTPOCHUS;

chOPMHPOBAHHOCTh ~ YMEHHUW  YCTAHABIMBATh  MPUHAUICKHOCTh  HM3yYEHHBIX
OpTraHWYECKUX BEIIECTB MO MX COCTABY W CTPOCHUIO K OMpPEneIEHHOMY KJacCy/TpyIime
COCIMHEHUN (YrineBoaopo/sl, KHUCJIOPOJ u a30TCOJEpIKAIIIHe COCMHEHUSI,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHUs), JaBaTb MM Ha3BaHUA MO CHUCTEMaTHYECKOU
Homenkiatype (IUPAC), a Takke MNpPUBOAWTL TPHBHAIbHBIC Ha3BaHUS OTACIbHBIX
OpTraHUYECKUX BEIIECTB (ITWICH, MPOMIICH, alleTUJICH, dTHICHIJINKOb, TIUIEpUH, (PeHO,
dbopMasbieTH, aneTanbIAeTHI, MYypaBbUHAS KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAsS KUCIIOTA, TJII0K03a, PPYKTO3a, KpaxMal, [eJITi003a, TIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEIEIATh BHUJBI XUMUYECKOW CBSI3M B OPraHHMYECKHX
COEMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJIOKEHUS TCOPUU CTPOCHUSI OPTaHUUYECKUX
BemecTB A. M. BytiiepoBa 11t 00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh COCTaB, CTpOeHUE, (unyeckue Hu
XUMUYECKUE CBONCTBA THUIHMYHBIX TMPEJICTABUTEICH Pa3IUYHBIX KJIACCOB OPTraHUYECKUX
BeIIeCTB (METaH, dTaH, dTHJICH, MPOIMWICH, aneTuieH, OyraaueH-1,3, meTmwiOyraauen-1,3,
OE€H30J1, METaHOJI, 3TAHOJI, STUJICHTJIMKOJIb, TIUIEPUH, (PEHOI, alleTanbAeT1I, MypaBbUHAS U
YKCYCHAasi KHUCIIOTBI, TJIFOKO3a, KpaxMmas, ILEeJUI0JI03a, AaMUHOYKCYCHas KHCJOTA),
WJUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXIY HHMH YPAaBHEHUSMH COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIIUNA C UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HWCTOYHUKHU YTJIEBOJOPOJHOTO ChIPhs
(#edTh, MPUPOIHBIN Ta3, Yroiyib), CIOCOOBI UX MEPEPAOOTKH M MPAKTUYECKOE MPUMEHEHHUE
MPOTYKTOB NEPEPAOOTKY;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUMCICHUS MO XWMUYECKHM YPaBHEHUSM
(macchl, 00b€Ma, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMU MO U3BECTHHIM
Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIU MIPOYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh yYMEHHMM BIIQJIETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX
HAay4YHOTO TO3HAHMS, HMCHOJIb3YEMBIX B XHMHUHM MPH HU3YYCHUU BEIIECTB U XUMHUUYECKUX
ABICHUM (HAOJIOJEHUE, U3MEpPEeHUEe, SKCIEPUMEHT, MOJECIMPOBAHUE), UCIOJIb30BaTh
CHUCTEMHBIC XUMWYECKHE 3HAHUs Il TPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIOATh MPABUIIA MOJIH30BAHUS XUMUYECKON TOCYI0M
U J1a0OpaTOpHBIM OOOpPYAOBaHMEM, a TaKXe TMpaBWia OOpalIeHus C BEIIECTBAMHU B
COOTBETCTBHUH C MHCTPYKIHUSIMU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB;



c(hOPMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATH U BBINOJIHATH XUMHUYECKHN SKCIIEPUMEHT
(mpeBpallieHHs OPTaHUYECKUX BEIIECTB MPU HArpeBaHHUH, MOTYUYCHHE ATHIIEHA U H3yUYCHUE
€ro CBOICTB, KaYECTBEHHBIC PEAKIIMH OPraHMYECKUX BEIIECTB, JEHATypalus OCKOB MpHU
HarpeBaHWM, I[BETHbIE pEaKkIUh OEJIKOB) B COOTBETCTBUM C IMpPaBUJIAMU TEXHHUKH
0e30macHOCTH MpU OOpallleHWd C BellecTBaMH U J1abOpaToOpHBIM 00OpYAOBaHHUEM,
MPEJCTaBIATh PE3yNbTaThl XUMHUYECKOTO SKCIepuMeHTa B (opMe 3amucu ypaBHEHHUU
COOTBETCTBYIOIINX peakuuil U GopMyIUpPOBATH BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTUYECKU aHATU3UPOBATh XUMHUECKYI0 HH(POpPMAIIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (cpencTBa maccoBoil MH@opManuu, WHTepHET H
JPYTHUX);

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOIATh TpaBWjIa SKOJIOTHUYECKH IIeIecO00pa3sHOoro
MOBE/ICHUS B OBITY U TPYIOBOM MEATEIBHOCTH B ILIENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpY)Kalollled MPUPOAHOM Cpellbl, OCO3HaBaTh ONACHOCTb BO3ACHCTBHS Ha KHUBbBIE
OpPraHMU3Mbl ONPEJEIIEHHBIX OPraHUMYECKHUX BEIIeCTB, MOoHMMas cmbica nokaszarens [1/IK,
NOSICHATh Ha IpUMEpax CHOCOObl YMEHbBIIEHUS U MPEAOTBPAILEHUS UX BPEAHOIO
BO3/ICHCTBHUS Ha OPTaHU3M YEIIOBEKa;

U 00YYaIOIIUXCSl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMHU 37I0POBbsI: YMEHHE MTPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUECKUX SBJICHUI;

JUIA CIIETIBIX M CJIa0OBUAAIIMX OOYy4YalolIUXCs: YMEHHME MCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.

11 KUIACC

[IpenMeTHBIC pe3ylbTaThl OCBOCHHUSA Kypca «OOImas W HEOpPraHWYecKas XHUMUSD)
OTpa’KaroT:

c(hOpPMHUPOBAHHOCTh TMPEJACTABICHUM: O XMMHYECKOW COCTaBJISAIONICH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpA, POJIU XMMHHM B MO3HAHUU SIBJICHUN TPUPOJbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJbTYPbl JUYHOCTH, €€ (YHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOU ISl
pelieHns MPaKTUYSCKUX 3aJad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
310POBbBIO U IIPUPOIHOM CPEIE;

BJIAJICHUE CHCTEMOW XMMHWYECKHUX 3HAHWM, KOTOpas BKJIIOYAECT: OCHOBOMOJIATAIOIINE
MOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JeKTpOHHBIC OPOUTAIM aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTD, CTETICHD
OKHUCJICHUS, XUMHMYECKasi CBsI3b (KOBaJ€eHTHAs, HWOHHAs, METa/UIM4ecKas, BOIOpPOJIHas),
KpPUCTAJUIMYECKAsT PEIMIETKA, THUIIBI XHUMHUYECKUX PpEAKIUid, pacTBOp, JJICKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJIEKTPOJMTUYECKAs JUCCOLMAIUS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHUYECKOM pEaKIMu, XUMHYECKOE DPaBHOBECHE); TEOPHUU U 3aKOHBI (TEOpHs
AJICKTPOJUTUYECKON JucCCOoManuu, nepuoandyeckuii 3akoH [[. M. MeHnnaeneeBa, 3akoH
COXPaHEHHUSI MaCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU NIPU XUMHUYECKUX



peaKkiusixX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN $3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUA,
JeXalMe B OCHOBE MOHUMAHUSI MPUYMHHOCTA M CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(aKTOIOTUYECKHE CBEICHUS O CBOMCTBaxX, COCTaBe, IMOJIYYeHUH © 0OEe30macHOM
UCIIOJIb30BAaHUU BaXXHEHIIMX HEOPTaHUYECKHX BEIIECTB B OBITY M MPaKTHYECKOU
NEATEIbHOCTH YEJIOBEKA;

c(hOPMHPOBAHHOCTh ~YMCHHMHM  BBISBIIATH  XapaKTepHbIE TPU3HAKKA  TIOHSTHH,
YCTaHABJIMBATh X B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATUS MPU OMUCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN UCTIOIH30BATh XUMUUECKYIO CUMBOJIMKY ISl COCTABIICHUS
(dbopMysT BElIECTB M ypaBHEHUN XUMHUYECKUX PEaKUUid, CUCTEMATHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHaibHBIC Ha3BaHHUS OTJICIIBHBIX HEOPTaHHMUYSCKHUX BEIICCTB (yrapHbId Tas,
YIJIEKUCIIBIN Ta3, aMMUaK, rami€Hasl U3BeCTb, HEerali€Hasi U3BeCTh, MUThEBASI COMA, MUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTh YMEHHUH OIpPEACNATh BAJICHTHOCTh M CTENEHb OKHCICHHUS
XUMHYECKUX DJIEMEHTOB B COEAUMHEHHUSX PAa3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOW CBSI3H
(KoBaJIeHTHasi, = HMOHHAsA, MeETAJUIMYecKas, BOAOpPOAHAs) B  COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEIMIETKU KOHKPETHOrO BEIIEeCTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAasi,
MeTaJuIMuecKas ), XapakTep Cpe/bl B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCTUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAIJICKHOCTh HEOPraHUYECKUX
BEIIIECTB MO UX COCTaBY K ONPEEIEHHOMY KJIacCy/TpyIine coeAMHEHUN (TIPOCThIE BEIIECTBA
— METAJJIbI 1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHUSI, KUCIIOTHI, aM(POTEPHBIC TUIPOKCHUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICH Mepuoauyeckoro 3akoHa J[. U.
MenneneeBa u JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIONIYI0, OOBIACHUTEIBHYIO H
MIPOTHOCTHYECKYIO (PYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3J1eMEHTOB 1—4 mepuonoB [lepuognueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JI. W. MenaeneeBa, WCHOJAb3ys TMOHATHSA «S-, P-, O-3JEKTpOHHBIC OpOUTAINY,
«QHEPTETUYECKUE YPOBHI», OOBSICHATHh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX
JJIEMEHTOB M HX COCIMHEHMM N0 nepuojgaM H rpymnmnam l[lepruoaudecko CUCTEMBI
xumudeckux saemeHToB 1. 1. Meneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE
CBOMCTBAa HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
T€HETUYECKON CBA3M MEXAY HEOPraHMYECKHMMHU BEIIECTBAMH C TOMOIIbIO YypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIH;

c(hOpPMUPOBAHHOCTh YMEHUSI KJIaCCUDUITMPOBATH XUMHUYECKUE PEAKIIMU 110 PA3TUYHBIM
MpU3HaKaM (YHUCIIy U COCTaBY pPEarupyroliux BEIIECTB, TEIUIOBOMY 3(PdeKTy peaxiuu,
W3MEHEHUIO CTEMEHeW OKUCIEHHUS DJJIEMEHTOB, OOpPaTMMOCTH pPEaKlUH, Y4aCTHIO
KaTajau3aropa);



c(OPMHUPOBAHHOCTh YMEHHMI COCTaBIIATh YpPABHEHUS PEAKUUW pPa3IUYHbIX THIIOB,
MIOJTHBIE W COKpAIIEHHBIE YPAaBHEHHsI PEaKIMii MOHHOTO OOMEHa, YUUTBIBAs YCIIOBUS, MPH
KOTOPBIX 3TH PEAKIIMH UIYT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMHU, MOATBEPKIAIONINE KAUeCTBEHHBIM
COCTaB PA3IMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

c(hOpMHPOBAHHOCTH yMEHUI pacKpbIBaTh CYIITHOCTh OKHUCJTUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM COCTABJICHHUS JJICKTPOHHOTO OajlaHca 3THUX
peaKkiuu;

c(hOpMHUPOBAHHOCTh YMEHHUM OOBSICHATH 3aBUCUMOCTb CKOPOCTU XUMHUYECKON peakinu
OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PABHOBECHSI B 3aBUCHMOCTH OT
BHeIIHero Bo3aeicTeus (mpuniuin Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XMMHUUYECKHE IMPOIIECCHI, JICKAIUE B
OCHOBE  MPOMBIIIICHHOTO  TOJY4YeHHUS CEpPHOW  KHUCJIOThI, aMMHaka, a  Takxe
c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN 00 OOIMUX HAYYHBIX MPUHIHUINAX U IKOJOTUYECKUX
mpo0JIeMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOPMHPOBAHHOCTh YMEHHH TMPOBOAWTH BBIUYMCICHHUS C WCIOJIB30BAHUEM TOHSTHS
«MaccoBasi JIoJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHUN Ta30B MPH XMUMHYECKUX
peakiMsIX, Macchl BEIIECTBA WM 00BbEMA Ta30B IO W3BECTHOMY KOJHUYECTBY BEIECTBA,
Macce WiH 00BbEMY OJIHOTO M3 Y4YacTBYIOUIMX B PEaKIMM BEHIECTB, TEIIOBOro 3(ddekra
peaKkuu Ha OCHOBE 3aKOHOB COXPAHCHHS MAacChl BEIIECTB, MPEBPAIICHHUS W COXPAHCHHS
DHEPTHUH;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIIOATh MPABUIIA MOJIH30BAHUS XUMUYECKON TOCYI0M
1 JabopaTOpHBIM O00OpYyJOBaHHEM, a Tak)Ke IIpaBWiIa OOpAaIICHWS C BEIICCTBAMH B
COOTBETCTBUH C HHCTPYKITUSIMH T10 BBITIOJIHCHUIO JTAOOPATOPHBIX XUMHUYECKHUX OTBITOB;

c(hOpPMHPOBAHHOCTh YMEHHH TIJIAHUPOBATH M BBIMOJTHATH XUMHUYECKHH JKCIICPUMEHT
(pa3noxeHue MepoKCcHa BOAOPOJIa B MPUCYTCTBUM KaTalM3aTopa, OIPEACIICHUE CPEIbl
pPacTBOPOB BEIIECTB C IMOMOIIBIO YHHMBEPCAIBHOTO WHIMKATOPA, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOW pPEaKIUU, PEaKIMd MOHHOTO OOMEHa, KauyeCTBEHHBIC
peaknmnu Ha cyiabdar-, kapOoHAT- W XJIOPUA-aHWOHBI, HA KATHOH aMMOHHS, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3aJad Mo TemMaM «Metamie»y u «Hemeramnsl») B COOTBETCTBHH C
MpaBUjaMU TEXHUKWA O€30MacHOCTH TpH OOpalleHUH ¢ BEIIECTBAMU U JaOOpPaTOPHBIM
o0opyI0BaHUEM, TIPEACTABIIATh PE3YIHTATHl XUMUUYECKOTO IKCIIEPUMEHTA B (hOpME 3amucH
YpaBHEHUH COOTBETCTBYIOIIUX PEaKIUid W (OPMYJIUPOBATh BBIBOJBI HA OCHOBE OJTHX
pe3yIbTaToB;

c(hOpPMHPOBAHHOCTh YMEHHI KPUTHYECCKU aHAIM3UPOBATh XUMUYECKYIO MH(POpMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HBbIX MCTOYHUKOB (CpEICTBa MAcCOBOW KOMMYHHUKaIuu, MHTEpHET u

JPYTHX);



c(hOpMHUPOBAHHOCTh YMEHHUN COONIOJATh MpaBUia SKOJOTHYECKH I11€JIeCO00pa3HOTo
IIOBCACHUSA B 6BITy nu pr;[OBOfI JACATCIIBHOCTU B LECJIAX COXpaHeHI/IH CBOCT'O 3):[Op0BB$I 51
OKpYXaIEH MPUPOJHOM CpPEAbl, OCO3HABaTh OMNACHOCTh BO3JICUCTBUS HA KUBBIC
OpraHU3MBbI OHpe,ZleJIéHHBIX BCIICCTB, ITOHHMMAasa CMBICJI ITOKa3aTCiId HI[K, ITIOACHATH Ha
IMpuMcEepax CHOCO6LI YMCHBIHICHUA HW MIPCAOTBPAIICHHUA HX BpPCAHOIO BO3,Z[€I7'ICTBPISI Ha
OpFaHI/IBM YCJIOBCKA,
JJIA O6y‘{aIOH_II/IXC$I C OrpaHI/I'-IeHHBIMI/I BO3MOXHOCTAMHA 3I[OpOBb$IZ YMeHI/Ie HpI/IMeH}ITI)
3HAHUA 06 OCHOBHBIX I[OCTyHHBIX METOJaxX IMO3HAHH BEIICCTB U XUMHUUYCCKHUX HBHCHHfI;
JJI1  CJICTIBIX U CJIa60BI/II[HHH/IX o6yqa}01111/1x051: YMCHHUC HCIIOJIb30BaTb peJ]LC(I)HO-
TOYEYHYIO CUCcTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XuMudeckux Gopmyi.
IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOW OBPA3OBATEJBHOM MTPOI'PAMMBI

10 KUIACC

Kon
npoBepsieMo IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
ro 00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
pe3yJibTarTa

1 TeOpeTI/I‘{eCKI/Ie OCHOBBHI OpFaHquCKOﬁ XUMHNHN

CdopmupoBaHHOCTHh IIPEJICTaBICHUN 0 XUMHUYECKON COCTaBJIIAIOLIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIA XUMHUH B IIO3HAHUU SIBJICHUN ITPUPOJIBI,
11 B (OPMUPOBAHHWU MBIIUIEHUS M KYJbTYpbl JHUYHOCTH, €€ (YHKIUMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM Il pelIeHHs] MPAaKTUUYECKUX 33134 M HKOJOTHUECKU

000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U TIPUPOTHOM cperie

Bnanenne CUCTEMON XUMHYECKHX 3HAHUH, KOoTOopas BKJIIOUYAET:
OCHOBOIIOJIATAIOIIHNE MOHATHS (MOJIEKYJa, BAJICHTHOCTh, JJIEKTPOOTPHULIATEIbHOCTD,
CTENeHb OKUCJIEHMsS, XMMHYECKas CBS3b, MOJIb, MOJSIpPHAs Macca, MOJISIPHBIN
00BEM, YIJIEpONHBIM CKeleT, (QYHKIMOHANbHAs TpyIa, pajauKall, H30MepHus,
M30MEPBI, TOMOJIOTMYECKHH PsiZl, TOMOJIOTH, YIJIEBOIOPOABI, KHCIOPOA- U
12 a30Tco/iepKalllue COCIUHEHMs, OMOJOrMYECKH AaKTHUBHBIE BellecTBa (YIJIEBOIbI,
' JKUPBI, OCJIKH), MOHOMEp, IMOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS); TEOPUH M 3aKOHBI (TEOPHUS] XMMHUYECKOTO CTPOCHMSI OpPraHUYeCKHUX
BemecTB A.M. byrtnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMMHU,
(akTOJIOrMUECKUEe CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJy4YeHHMH M Oe30MacHOM
MCIIOJIb30BaHUHU Ba)KHEUIIMX HEOPraHUYECKUX M OPraHMYeCKUX BEIIECTB B OBITY U

HpaKTHLIeCKOﬁ JACATCIIbHOCTH YCJIOBCKA

CdopMupoBaHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPHU3HAKU TOHSATHH,

1.3

YCTaHABJIMBATh HX B3aMMOCBA3b, UCIIOJB30BATH COOTBETCTBYIOIIWE IMOHATHA IIPU




ONKMCAHUU COCTaBa, CTPOCHUSI U MPEBPALCHUI OpraHN4YeCKUX COCTUHEHHM

14

c(OpPMHUPOBAHHOCTh YMEHUH HCHONb30BaTh XUMHYECKYIO CHMBOJHMKY IS
COCTaBJICHUSI MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOIN)
dbopMynl  OpraHMYEeCKMX BEIIECTB M YPAaBHEHUH XHMHUYECKUX  PEaKIIHH,
M3TrOTaBIUBATh MOJIENM MOJIEKYJ OPraHUYeCKHX BEHIECTB ISl WILTIOCTPALUUA HMX

XUMHYCCKOI'0 1 IPpOCTPAaHCTBEHHOI'O CTPOCHUSA

1.5

ChopMupoBaHHOCT YMEHHMH yCTaHABIWBATh MPUHAUIKHOCTh HM3YYCHHBIX
OpPraHUYeCKHUX BEIIECTB MO0 UX COCTaBY U CTPOCHHIO K OIPEICIIEHHOMY KIIaccy
(rpymre) coequHeHui (yriieBoOpOAbl, KUCIOPO U a30TCOIepKAIINe COSTUHEHUS,
BBICOKOMOJICKYJIAPHBIC COGI[I/IHGHI/ISI), JaBaTb UM Ha3BaHUA I10 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMUpOBAaHHOCTE yYMEHHUS  ONPEACHATh BHUABl XUMHUYCCKOW CBS3M B

OpPraHUYECKUX COCIUHEHUSIX (OJMHAPHBIE U KpaTHbIE)

1.6

ChopMUpOBAaHHOCTE YMEHHUS TPHUMCHSTH: TOJOXKCEHUS TCOPHUH  CTPOCHHS
oprannueckux BemectB A.M. bytnepoBa ansi 0ObsICHEHUS 3aBUCHMOCTH CBOWMCTB

BCIICCTB OT UX COCTaBa U CTPOCHUS; 3dKOH COXpPAaHCHHA MACChI BCIICCTB

VYrneBomopoasl. Kucmoponconepxkamme W a30TCOACPKAIIAE OPTaHHUYECKUE

COCIUHCHMUA. BLICOKOMOJ'IGKy.HHpHBIe COCIUHCHUA

2.1

ChopMupoBaHHOCT YMEHMH NPUBOIUTH TPUBHAIbHBIE HA3BAHUS OTIEJIbHBIX
OpPraHUYeCKUX BEIIECTB (ITHIICH, IPOIUIICH, alleTHIICH, TUICHTIINKOIIb, TIIUIEPUH,
deHon, Gpopmanbaeru, alneTanbAeTHl, MypaBbUHas KHCIOTa, YKCYCHast KHCJIOTa,
OJICMHOBAsl KHCJIOTa, CTEApHHOBAs KHCJIOTa, TJIOKO3a, (PYyKTO3a, Kpaxmal,

LEJUTI0JI03a, TIIUIIH)

2.2

CdopMHpPOBAaHHOCT, YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUYECKHE U
XUMHYECKHE CBOWCTBA THUIHYHBIX TMPEACTAaBUTENCH  pPa3IUYHBIX  KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, TUJICH, TPOMUIICH, alleTHIeH, OyraaueH-1,3,
MeTunoyraaueH-1,3, 6eH3071, METaHOJ, 3TAHOJ, STHICHTIUKOJIb, TJINIEPUH, (PeHo,
aneTabJICTU/, MypaBbHHAS U YKCYCHAs KUCIIOTHI, TITFOK03a, KpaxMal, IeJITI0I103a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CdopMUpOBaHHOCTh yMEHHUS WIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIY
TUNMYHBIMU [IPEACTABUTEISIMA PA3JIMYHBIX KJIACCOB OPraHUYECKUX BELIECTB

YpaBHCHUAMU COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ C HCIIOJIb30BaHUEM

CTPYKTYPHBIX (hopMyI

2.4

ChopMupoBaHHOCTH yMEHHUS XapaKTepu30BaTb MCTOUYHUKU YIJIEBOJAOPOJHOTO
ChIpbs (HEPTh, MPUPOTHBIN ra3, yroik), ClIOCOObI UX MepepadOTKHU U MPAKTUYECKOE

pUMEHEHNE IPOAYKTOB IepepaboTKu




XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh YMEHUH BIaJIeTh CUCTEMOW 3HAaHUI 00 OCHOBHBIX METOZaX
HAy4YHOT'O TIO3HAHHUSA, HCHOJIb3yEeMbIX B XHUMHHU I[PU H3YUYEHUU BEUIECTB U
XUMHUYECKHX SIBICHUH (HAOIO/IEHUE, H3MEPEHUE, SKCIICPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJIb30BAaTh CUCTEMHBIC XHUMHUECKHE 3HAHWUS [JIs NIPUHATUSA pelIeHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX

IMPUMCHCHUCM

3.2

CdopmupoBaHHOCTh YMEHUH COOMIOAATh TpaBHUia MOJB30BAHUS XUMUYECKOU
HoCy/Ioil W J1abopaTopHbIM O0OpYIOBaHHEM, a TaKXkKe IpaBHia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSIMH I10 BBIIIOJIHEHHIO J1A00OPATOPHBIX

XUMHNYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCT ~ yMEHMH  IUIAHUPOBaTb M BBINOJHATH ~ XUMHUUYECKUH
SKCHEPUMEHT (IIPEBpAILEHUs] OPTaHUYECKUX BEIECTB MPU HAarpeBaHUU, OITyYEeHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBIC PEAKIIMY OPIaHUYECKUX BEILECTB,
JieHaTypauusi OEJIKOB IIPU HarpeBaHUU, [IBETHBIE peakLUn OEIKOB) B COOTBETCTBUU
C IMpaBWJIaMM TEXHUKU O€30MaCHOCTH IpU OOpaIleHUH C BELIECTBAMU MU
7a0opaTOpHbIM ~ 000pYyIOBaHMEM; MPEACTABIATh PE3YyIbTaThl  XMUMUYECKOTO
JKCIepUMeHTa B (opMe 3amucH YypaBHEHHUH COOTBETCTBYIOIIMX PEAKIUA U

(GbopMyIHUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB

3.4

ChopMUpOBaHHOCTH  YMEHHH  TPOBOJAWUTH  BBIYUCICHHUS TI0  XUMHYCCKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIISCTBA WU IMPOIYKTa
peaKiuu TO HU3BECTHBIM Macce, O0BEMY, KOJNMYECTBY OJHOTO M3 HUCXOIHBIX

BEIIECTB WJIU MPOYKTOB PEaKIUH)

3.5

C(l)OpMI/IpOBaHHOCTL y'MeHI/Iﬁ KPpHUTHUYCCKU AHAJIIN3UPOBATDb XUMHUYCCKYIO
I/IH(I)OpMaI_II/IIO, nmojryqacMyro M3 pa3HblX HCTOYHHUKOB (Cpe)ICTBa MacCoOBOM

uH(popmaluu, cetb HTEpHET U 1pyrue)

3.6

CdopmupoBaHHOCTH yMEeHUuM co0oaTh IpaBuia 9KOJIOTUYECKU
1e1€cCO00pa3HOro0 TMOBEACHHUSI B OBITY M TPYJOBOW JESATENBHOCTH B LEISIX
COXPAHEHHsI CBOETO 3[0POBbSI M OKPYKAIOIIEH NPHUPOIHON Cpedbl, OCO3HABATh
OMAaCHOCTh BO3JEHCTBHSI Ha >KMBBIE OPraHM3MbI OIPEICNEHHBIX OPraHUYECKHX
BEIIEeCTB, IMOHMMas cwmbicn mokazarens IIJAK (mpenensHO — momycTHMOR
KOHIEHTpAllMu), TOSCHATh HA  IpUMepax  CIocOoObl  YMEHBIICHUS WU

MPEIOTBPAIIEHUS X BPEIHOTO BO3JICHCTBHUS HA OPTraHU3M UYEJIOBEKa




11 KJTACC

Kon
NnpoBepseMor
0 pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ’[bH0ﬁ NnporpaMmmal CpeaHeEro 0611161"0 06pa30BaHI/IH

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

Branenue cucteMoit XUMHUYECKUX 3HAHUH, KOTOPas BKIIOYAET: OCHOBOITOJIATAOIINE
MOHSTUS (XMMHUYCCKUI 3JIEMEHT, aTOM, JJIEKTPOHHAas 00oyiouka aroma, S-, p-, O-
DJIEKTPOHHBIE opOuTanu aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD,
QJICKTPOOTPULATCIIbHOCTD, CTCIICHb OKUCIICHUA, XUMHWYCCKAsA CBA3b, MOJIb, MOJISIpHAA
Macca, MOJISIPHBIA 00BEM, KpUCTALTHYECCKAsT PEHIETKA, TUIIBI XUMHUYECKUX PEaKIIi
(OKUCITUTENbHO-BOCCTAHOBUTEITBHBIC, K30~ M YHIIOTEPMHUYUECKHE, PEaKIIM HOHHOTO
oOMeHa),  pacTBOp,  DJIGKTPOJIUTBHI,  HEIIEKTPOJIUTHI,  DJICKTPOJIUTHUECKAS
JMCCOIMAIINS, OKHCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XWMHUYECKOW pPEaKIuy,
XMMHYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (TEOPHS IJICKTPOIMTHUYCCKOM
muccoranuy, llepuomnueckuit 3akon J.M. MenneneeBa, 3aKOH COXpaHCHUS
MaCCI)I), 3aKOHOMCPHOCTH, CUMBOJIMYECKUU  SI3BIK XUMUH, (1)8,KTOJIOFI/I‘-I€CKI/IC
CBEJICHUS O CBOMCTBaxX, COCTaBe, IOJYYCHUH M O€30IIacCHOM HCIIOIb30BAHUH
BO)KHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M TNPAKTUYCCKOW NESATEIBHOCTH

YCI0BCKaA

1.2

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATh XapPaKTCPHBIC IMPHU3HAKHW W B3aUMOCBA3b
HU3YUCHHBIX HOHSITI/IP’I, MNPUMCHATH COOTBCTCTBYIOIINWEC IIOHATHUA TIPpHU OIMCAHUU
CTPOCHUA H CBOICTB HCOPraHNMYCCKUX BCHICCTB U HUX HpeBpaHICHI/II\/'I; BBISABJIIATH
B3aMMOCBSI3b XHMHUUYECKUX 3HAHHH C IIOHATHSAMU U NpEACTABICHUAMHA OPYIrux

C€CTCCTBCHHOHAYYHbIX IIPCIMCTOB

1.3

BJ'[a)IeHI/Ie OCHOBHBIMM MCTOJaMHW HAYYHOT'O IO3HAHUA BCHICCTB U XUMHYCCKUX

SIBIICHUI (Ha6J’IIO)IeHI/Ie, HU3MCPCHUC, SKCTICPUMCHT, MOI[CJ'II/IpOBaHI/Ie)

1.4

CdopMHpoBaHHOCTh YMEHHMM ONpENeNsITh BAJIEHTHOCTb U CTENEHb OKHCIIECHUS
XUMHUYECKHUX DJIEMEHTOB B COCIMHEHMAX PA3JIMYHOIO COCTaBa, BUJ XMMHYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, META/NINYecKasi, BOJOPOJIHAS) B COEAMHEHUSX, THII
KPUCTAIJINYECKON PEIIETKY KOHKPETHOI'O BELIeCTBa (aTOMHas, MOJIEKYJspHasi,

WOHHAsI, METAJNTNYECKasl)

1.5

CdopmMupoBaHHOCTh YMEHUN ONPENENATh XapaKTep cpeAbl B BOJHBIX pacTBOpax

HEOPraHWYECKUX COCIMHEHUN

1.6

ChopmupoBaHHOCTh YMEHHS KJIACCU(UIUPOBATh XUMHYECKHE peaKkIHH IO
pa3IMYHBIM TNpU3HAKaM (YHCIY M COCTaBy pEarupyrolluX BELIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTENeHEeW OKHMCIEHUs 3JIEMEHTOB, 00paTUMOCTH

pCaKknuuu, yaaCTuro KaTam/I:saTopa)




1.7

CdopMUpPOBAaHHOCTh YMEHUN COCTABJISATh YPABHEHUS PEAKIUN Pa3IUYHBIX THIIOB,
MOJIHBIE M COKpAlIEHHBIE YpPaBHEHUS pEaKIUid HMOHHOrO OOMEHA, YYWThIBas

YCIJIOBHSL, IIPY KOTOPBIX 3TH PEaKLMK UAYT 10 KOHLA

1.8

ChopmupoBaHHOCTE ~ YMEHUH  MPOBOJIUTH  pEAKIUU,  MOATBEPKIAAMOIINC
Ka4EeCTBEHHBIM COCTAaB pPA3JIMYHBIX HEOPraHMYECKHUX BELIECTB, PACIIO3HABATH
ONBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOLIME B BOAHBIX PAaCTBOpPaX HEOPraHUYECKHUX

BCIICCTB

1.9

ChopmupoBaHHOCTH ~ YMEHHH  pacKpbhiBaThb  CYHIHOCTH  OKHUCIUTEJBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMHA MOCPEACTBOM COCTABIICHHUS AJIEKTPOHHOIO OayiaHca

3TUX pEaKLui

1.10

ChopmupoBaHHOCTE yYMEHUN OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOH

PEaKIH OT PA3INIHBIX (PaKTOPOB

111

CpopMUpPOBAaHHOCT, YMEHUM OOBSICHATH XapakTep CMEIICHUS XUMHUUYECKOTO

paBHOBECHsI B 3aBUCIMOCTH OT BHeITHero Bo3aeicTBus (mpuniun Jle [llarense)

OO6m1as 1 HeOpraHu4ecKas XUuMus

2.1

CdopMupoBaHHOCT, YMEHUN packpbiBaTh cMmbich [lepuomnueckoro 3akona J[.U.
MenzeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U

IMPOTHOCTUYCCKYIO (I)YHKI_II/II/I

2.2

CpopMUpPOBAaHHOCTP YMEHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepuoanyueckoit cUCTEMbl XUMUYECKUX
anementoB J[.MI. MenaeneeBa, HCIOAb3ys MOHATHS «S-, P-, O-371eKTpOHHBIC
opOuTaINy, «YHEPreTUYECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB U HMX COEJUHEHUW IO TEepUoJaM M Tpymnam

[Tepuoanueckoit cucreMmsl XxuMuieckux 31neMeHToB (.M. Menaeneesa

2.3

CdopmrpoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE
CBOMCTBA HEOPraHMYECKMX BEIIECTB PA3JIMUHBIX KJIACCOB, IOATBEPXKAAThH
CYLIECTBOBAHME TI'€HETHUYECKON CBS3M MEXKIY HEOPraHMYECKMMM BEILECTBAMHU C

IIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.4

CchopMupoBaHHOCTh YMEHHUH YCTAHABJIMBATh NMPHUHAIEKHOCTh HEOPTaHUYECKUX
BELIECTB 110 UX COCTaBY K ONpeAeIEHHOMY Kiaccy (TpyIe) COeqUHEHHH (TpocThie
BC€IIECTBA — MCTAJIJIBI 1 HEMECTAJIJIBI, OKCHAbI, OCHOBaHWA, KHUCJIOTHI, aM(bOTepHI)Ie

TUAPOKCUBI, CO.III/I)

2.5

ChopMUpOBaHHOCTh YMEHHH HCIIONB30BaTh XUMHYECKYIO CHMBOIIUKY  JUIS
cocTaBlieHUs (GOpPMYJI BEUIECTB W  ypaBHEHMH XHUMHMYECKHX  pPEaKLuH,
cucremarnyeckyto HomeHkatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIBHBIX

HEOpPraHMYECKUX BellecTB (yrapHblii Ta3, YIJEKUCIBbIH ra3, aMMHakK, ramiéHas




U3BECTb, HEraleéHas U3BECTh, MUThEBAs COJa, TUPUT U IPYTHE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh
CYILIECTBOBAHUE TEHETHMUYECKOW CBSI3M MEXKAY HEOPTaHMYECKUMHU BEILECTBAMH C

IIOMOILIBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKIUI

2.7

ChopMupoBaHHOCTH ~YMEHHMH  IUJIAHUPOBAaTh ¥ BBIIOJIHATH  XUMHYECKHIA
IKCIIEPUMEHT (Pa3jIoKeHHe MEePOKCHAA BOJIOPOAA B MPUCYTCTBUU KaTalHM3aTopa,
OIIpPEACTICHUEe CpeAbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAILHOTO
WH/IMKATOpA, BIMSAHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH pEaKIuu,
peakiuu MOHHOr0 OOMEHa, KaueCTBEHHBIC peakiuu Ha cyiabgaT-, kKapOoHaT- U
XJIOPHJ-aHUOHBI, Ha KaTHOH aMMOHHMS, PEIICHHE SKCIIEPHMEHTAIbHBIX 3a1ad 10
TemaM «Metamiel» U «Hemeramib») B COOTBETCTBHM C IPAaBWIAMH TEXHHKH
0€30MmacHOCTH MpH OOpAIIEHNH C BEIIECTBAMH U J1a0OpaTOpHBIM 000pPYHAOBaHHEM;
MPEJCTABIATh PE3YNbTaThl XHUMHYECKOTO JKCIEpUMEHTa B (GopMe 3amucH
YpaBHEHHMH COOTBETCTBYIOUIMX pPEaKUUi M (OPMYIUPOBATH BHIBOABI Ha OCHOBE

ITUX PE3YJIbTAaTOB

2.8

ChopmupoBaHHOCT, yYMEHHM COONIOIaTh TPaBHIA MOJB30BAHUS XUMHUYECKON
MocyAoH W J1abopaTOpHBIM OOOPYAOBAaHHMEM, a TaKXKe MpaBuUjia OOpalIeHHsS C
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMHU IO BBITIOJHEHHUIO JaOOPATOPHBIX

XUMHNYECKHUX OIIBITOB

2.9

CpopMUpOBaHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUUYECKHE MPOLIECCHI, JISKAIINE
B OCHOBE IPOMBIIIJIEHHOTO TOJYYSHHUS CEPHOM KHCIOTHI, aMMHaKa, a TakKKe
cOpPMUPOBAHHOCTh MPEACTAaBIEHUN 00 OOIMX HAy4YHBIX MPUHIUIAX U

OKOJJOTHYCCKHUX np06neMaX XUMHYCCKOI'0 IMpOU3BOJACTBA

XUMHUS U KN3HL. PacuéTtrl

3.1

CdopMupoBaHHOCTH MpEJICTABICHUN 0 XUMHYECKON COCTaBIISIOLLECH
€CTECTBEHHOHAYYHON KapTUHBI MUpPA, POJIU XUMHH B TO3HAHUU SIBIICHUMN MTPUPOIBI,
B (OpPMHUPOBAHMHM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
TPaMOTHOCTH, HEOOXOANUMOMN ISl pelieHHs] MPAaKTUYECKUX 3a7a4 U SKOJOTHYECKH

00OCHOBaHHOT'O OTHOIICHHSI K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpejie

3.2

ChopMHUpPOBAaHHOCTP  YMEHHH  KPUTHYECKH  AHAJIM3HPOBATH  XUMHUYECKYIO
nH(pOpMAIIHIO, TONYYaeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpelicTBa MacCOBOMU

KOMMYHHUKAIUHU, ceTh IHTEpHET U npyrue)

3.3

CdopmMupoBaHHOCTH YMEHHI co0Jr0/1aTh MpaBHIIa 3KOJIOTUYECKH
1enecoo0pa3Horo TMOBeACHHUs B OBITY W TPYAOBOM JEATENBHOCTH B METSAX

COXpaHEHUs CBOETO 3710POBBS U OKPYKAIOIIEHW MPUPOTHON CPEJIb




Oco3HaBaTh ONACHOCTh BOS,HCﬁCTBHH Ha JXHBBIC OpraHU3Mbl onpeneHéHme

BeIIeCTB, MOHMMAsi CMbIcH mokazatens [1JIK, mosicHsITh Ha mpuMepax CIOCOOBI

34 YMEHBIIEHUS M NOPEAOTBPALIEHUS HMX BPEIHOIO BO3JCHUCTBUS HA OPraHU3M
YyesoBeKa
CdopmupoBaHHOCTH YMEHHI MPOBOIUTE BEIYUCIICHHS C UCTIOIH30BAHUEM TIOHSATHUS
«MaccoBasi JI0JI1 BEIIeCTBa B PAacTBOpE», OOBEMHBIX OTHOIICHUH Ta30B MpU
35 XUMHYECKHX PEaKIHMsIX, MacChl BEIIECTBA WM O0bEMa Ta30B MO U3BECTHOMY

KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OJHOTO M3 yYACTBYIOIIMX B PEAKLUU
BEIIIECTB, TEMJIOBOTr0 3PQeKkTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, IIPEBPAILICHUA U COXPAaHCHUA SHEPTIUU

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KITACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHH
[IpenMer opraHMYecKOd XUMHUM: €€ BO3HUKHOBEHHUE, PAa3BUTHE M 3HAYCHHE B IIOJIyYCHUU
11 HOBBIX BEUIECTB M MaTepualloB. Teopus CTpOEHHsS OPraHM4eCKUX coeIuHeHuNn A.M.
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
CrpykTypHble (OpMYJIBl OpraHMYECKMX BellecTB. ['omonorus, uzomMepus. XUMHUECKas
1.2 CBA3b B OPraHMYECKUX COCIMHEHMSIX — OJMHAPHBIE W KpaTHble CBA3U. [IpencraBnenue o
KJIaCCU(UKALIUN OPraHUYECKUX BEIECTB
13 Homenknatrypa opraHM4eckux COEAMHEHMH (CUCTeMaThyecKas) W TPUBUAIbHBIE HA3BAHUSA
' BAKHEUIIINX IPEICTaBUTENIEH KJIACCOB OPTaHNYECKUX BEIIECTB
2 VIieBomopoab!
ATKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psaa. MeraH M 3TaH — MpoCTeulne
2.1 MPE/ICTaBUTENN aJKaHOB: (PU3NYECKHME U XMMHUYECKHE CBOMCTBA (pEeakiuu 3aMelIeHUs U
TOpPEHMS ), HAX0XKIECHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHUE
ATIKEeHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN PAL. DTUJIEH W IMPONWIEH — MPOCTEeHIIne
2.2 MPEJCTaBUTENN AJKEHOB: (DU3MYECKHEe M XUMHUYECKHE CBOMCTBA (pEeaKkIMH THIAPHUPOBAHUS,
raJIOr€HUPOBAHNS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3aLliN), TOJIyY€HUE U TIPUMEHEHUE
53 Anxanuensl: OyraaueH-1,3 u wmerunOyraauen-1,3: cTpoeHue, BakHEHIINE XMMHUYECKHE
' cBoMcTBa (peakuus noauMepuszanun). [lonyyeHre CHHTETHYECKOT0 KayayKa 1 pe3UHbI
54 AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUYECKHH psiA. ALETUIIEH — MPOCTEHIINI
' MPEJCTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (pU3MUecKre U XUMUYECKHUEe CBOMCTBA (peakLuu




TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS ), TOJIyY€HUE U IPUMEHEHHE

2.5

Apenbl. ben3on: cocraB, crpoeHue, (uU3MUECKHME M XHUMUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUSA U HUTPOBAHHUSA), MOITYYCHHE U NMpUMEHEeHHe. Toyos: cocTaB, CTpPOEHHE,
¢usznyeckue M XMMHUYECKHME CBOMCTBAa (pEeakIMHM TaJOT€HUPOBAHMS M HHUTPOBAHUSA),
IojlyueHue U npumeHeHue. TokcuyHocTh apeHoB. ['eHeTnueckas CBsSI3b  MEXAY

YIJIIE€BOAOpOJaMHU, ITPUHAAJICKAIMMHU K PAa3JIMYHBIM KIacCcaM

2.6

[Ipupoanbie UCTOYHUKH YrieBoAopoaoB. [IpupoaHsiii Ta3 U momyTHble HE(TSAHbIE Tra3bl.
Hedtr m e€ mnpoucxoxmenue. CrocoObl mepepabOTKM HEePTH: TEperoHka, KPEKHUHT
(TepMuyeckuii, KartaauTUdeckuii), nuponu3. IlpoaykTel mepepaborku HedTH, UX

MPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITYy. KaMEeHHBIH yroiib ¥ MPOAYKTHI €ro nmepepadboTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHble OMHOATOMHBIE CHUPTHI. MeETaHON M OSTaHOJN: CTpOCHHE, (u3nyYecKue u
XUMHUYECKHUE CBOMCTBA (PEAKIMK C aKTUBHBIMUA METAJUIaMH, TaJIOT€HOBOAOPOIaMH, TOPEHHUE),
npuMeHeHue. BoopoaHbie CBA3M MEXAYy MOJEKyJaMu crnuproB. [leficTBue MeTaHona U
3TAHOJIA HA OpPraHU3M 4YeloBeKa. MHOroaTOMHbIE CHOUPTBI. DTUJIEHIJIMKOJb W TIULEPHUH:
CTpOocHHE, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBHE CO MICIIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAsl peakldsi Ha MHOTOATOMHBIE CIUPTHI). JleicTBHE Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoI: CTPOCHUE MOJIEKYIBI, (PU3UYECKHEe U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (heHOIIa.

[Ipumenenue denomna

3.3

Anpneruapl U KeToHbl. DopManbAerui, aleTalbIeruja: CTpoeHue, (Qu3snveckue Hu
XMMUYECKHE CBOWCTBA (PEaKLMU OKHUCIEHUS M BOCCTAHOBIICHMS, KaUECTBEHHBIE PEaKIINH),

TMOJIYUYCHHEC U IPUMCHCHUC

3.4

OAHOOCHOBHBIE TpefenbHble KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAash KHUCIOTHI:
CTpoeHHe, (U3HUecKue U XUMHUYECKHEe CBOMCTBa (CBOMCTBa, oOmIMe As Kjacca KHUCTOT,
peakuus dTepuduKaIum), nojydeHne u npuMenenne. CreapuHoBasi U OJIGMHOBAST KUCIOTHI
KaK TPEJCTaBUTENIM BBICIINX KapOOHOBBIX KHUCIOT. MbUTa Kak COJIM BBICHIMX KapOOHOBBIX

KHCJIOT, UX MOIOIICC JeHCTBHE

3.5

Crnoxuble 3¢uUpbl Kak NMPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. I'MIpONM3 CIOXKHBIX 3(QUPOB.

XKupsl. 'naponns xxupos. IIpumenenne xupos. bruonorudeckas poiib KUpoB

3.6

VYrieBonbl: cocTaB, KiIacCU(PpUKAIMS yrIeBOJAOB (MOHO-, AU- M ToJHMcaxapuisl). [ moko3a —
MPOCTEUIINI MOHOCAXapH/l: OCOOCHHOCTH CTPOCHUS MOJIEKYIIbI, (PU3UUYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoeiictBue ¢ ruapokcugoM menu(ll), okucienne aMMHaYHBIM PacTBOPOM
okcuaa cepebdpa(l), BoccTaHoBieHHE, OpOKEHUE TIJIIOKO3bI), HAXOXKIACHHE B MPHUPOJE,
npuMeHeHue, onosorudeckas posib. orocuntes. OpykTo3a Kak U30Mep riroKo3bl. Kpaxman
U 1IEJUTI0JI03a KaK IpUpoaHble noauMepsl. CTpoeHue KpaxMania U 1eJuItoa03bl. Pu3ndeckue

1 XUMHYECKHE CBOMCTBA Kpaxmajia (FI/I,Z[pOJII/IS, KauCCTBCHHAA pCaKnusd C I/IOIIOM)




A3oTcoepkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMMHOKHCIIOTB! Kak aM(oTepHble opraHudeckue coeauHeHus. Ouznyeckrue U XUMMUUYECKHE
CBOMCTBa aMMHOKHCJIOT (Ha IpUMeEpe IUIMIuHA). buonormyeckoe 3Hau€HUE aMUHOKHCIIOT.

IlerrTuabl

4.2

benku kak npupojHbIE BBHICOKOMOJIEKYJSpHbIE coenuHeHus. IlepBuuHas, BTOpUYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB: THUIPOJIM3, JACHATypaius,

Ka4E€CTBCHHBIC pCAKIIMU Ha Oenku

BBICOKOMOJ'IGKy.]'IS[pHHe COCOAUHCHUA

5.1

OCHOBHBIE TIOHSATHSA XHMHH BBICOKOMOIJICKYJIAPHBIX COCI[I/IHCHI/II\/'II MOHOMCD, HIOJIHUMED,
CTPYKTYPHOE€ 3BC€HO, CTCIICHb IIOJIMMCpU3AlMH, CPEAHAA MOJICKYJIsIpHas macca. OCHOBHBIE
METO/AbI CHHTC3a BBICOKOMOJICKYJISIPHBIX COCIUHCHHI — MMoJIMMEpHU3alna n

IIOJIMKOHACHCAIIUA

5.2

DKCIEePUMEHTAIBHBIE METObl M3YyUYCHHUS BEIIECTB M WX MPEBPAIICHUN: O3HAKOMIJICHHE C
oOpa3namMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. [lomydeHme

CHUHTCTHUYCCKOI'O Kay4dyKa U pC3UHbL

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMHUU

11

XUMHUECKUN dyeMeHT. AToM. Snpo aroMa, U30TOMBL. ODJIEKTpOHHAs O000J0YKa.
DHepreTHyeckue YpOBHH, TOAYPOBHH. ATOMHBIE oOpOWTamM, S-, pP-, O-371€MEHTHI
OcoOeHHOCTH pacrpeneneHus] dJIEKTPOHOB MO OpOUTaIsiM B aroMax SJIEMEHTOB MEpPBbIX

YeThIPEX NEePUOI0B. DIEKTPOHHAS KOHPUTYpallKs aTOMOB

1.2

[lepuonnueckuii 3akoH u llepuomnueckass cucremMa XuMuueckux diemeHToB [
MenpneneeBa. CBsA3b MEPUOAMYECKOTO 3aKoHA U [leprognyeckod CHCTEMBl XUMHYECKHX
anemenToB /[.J. MenneneeBa ¢ coBpeMeHHON Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB M 0Opa3yeMbIX MMM MPOCTHIX U CIOXKHBIX

BCIICCTB 11O I'pyIIiaM U nNepuoam. 3HaueHue NEpUOAUYCCKOr0O 3aKOHA B PA3BUTHU HAYKU

13

Crpoenne BemecTBa. XHUMHMUYECKas CBSA3b. BHIpl XMMHMUYECKOH CBs3M (KOBaJEHTHAs
HENoJIsIpHasT W TOJApHAsl, WOHHAs, MeTajuinueckas). VoHbI: KaTHMOHBI M AaHHUOHBI.
Mexanu3mbl 00pa30BaHUSl KOBAJEHTHONM XMMHYECKOM CBsi3u (OOMEHHBIM M JTOHOPHO-

aKIenTopHbI). BogopoaHas cBs3b

14

BaneHnTHOCTE. DNeKTpoOTpUIIATENLHOCTE. CTENEHb OKUCICHUS

1.5

BemectBa MONEKYISIpHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa




BEHICCTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHMMOCTb CBOMCTBA BEIIECTB OT THUIA
KpUcTaIUIM4ecKOo peméTku. [lonaTre o nucnepcHbIX cucremax. VICTUHHBIE U KOJUIOUIHBIE

pacTBOpbl. MaccoBasi 10J1s BEIIECTBA B paCTBOPE

1.6 Krnaccudukanus HeopraHmuecKkux coenHeHn. HoMeHKIaTypa HeOpraHu4ecKuX BEIECTB
Xumuueckass peaknus. Knaccudukamuss XUMHUYECKHX pPEAKIHA B HEOPTaHUYSCKOW U
1.7 OpPraHMYeCKOM XHWMHHU. 3aKOH COXpPaHEHHMS MacChl BEIIECTB, 3aKOH COXpPAaHCHUSA U
MPEBPAILICHUS SHEPTUHU TTPU XUMHUUECKUX PEAKIUAX
1.8 CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IuYHBIX (haKTOPOB
19 O6parumbie peakiuu. XUMHYECKOe paBHOBecHe. DakTOpbl, BIMSIONIME HA COCTOSHHE
' xumuueckoro papHoBecus. [Tpunuun Jle Hlarense
110 OnekTponuTrueckas aucconuanus. CuinbHble W ciaaOble ayekTposnThl. Cpena BOIAHBIX
' PacTBOPOB BEIIECTB: KUCIIas, HEUTpallbHAs, IeJI0YHas. Peakiiuu MOHHOTO 0OMeHa
1.11 OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUT
2 Heopranuueckas xumust
Hemeramnsl. [lonoxenue HeMetaioB B [leproauyeckoil cucreMe XMMHUYECKUX AJIEMEHTOB
2.1 JI.1. MenneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOWCTBAa HEMETAJLJIOB.
Amnorponus HEMETaIUIOB (Ha MpUMepe KUCIOPoa, cepbl, pocdopa u yriepoia)
XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHoB, cepbl, a3zora, (ocdopa,
2.2 yriepoja ¥ KpPEeMHHUsI) U HUX COEAUHEHUN (OKCHIOB, KHUCIOPOACOJEPKAIIUX KHUCIIOT,
BOJIOPOAHBIX coenuHeHM ). [[puMeHeHne BaXKHEUIIINX HEMETAINIOB U UX COCTMHEHUN
Meramnsl. [lonoxenne Meramuios B Ilepuonnueckoi cucteme XuMuIeckux anemeHTos /.M.
53 MenpeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTayuioB. OOiue
' ¢usnueckue cBoiictBa MeTamyioB. CIlaBbl  METaIOB.  DIEKTPOXUMHUYECKHH  psif
HaIpsHKEHUH METaJIoB
XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATpWM, Kalui, KalblUi, MarHuM,
2.4 ATIOMHUHHM, [UHK, XpOM, XeJe30, Me/lb) U UX coennHeHud. OOmme crnocoObl MOTyYeHHs
MeTtasuioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE
2.5 ['eneTnveckast CBsSI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAISKANTUX K PA3TUYHBIM KJIaccaM
3 XUMHS U )KU3HD
Ponp xumuu B oOecreueHUu SKOJIOTHYECKOH, SHEPTreTHUECKONH U MUIINEBON 0€30MacHOCTH,
3.1 pa3BuTHU MeAUIMHBL. [loHSATHE O HAayYHBIX METOAAaX IMO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii
[IpencraBnenus: 00 oONMUX HAYYHBIX MPHUHIIMIIAX TPOMBIITUICHHOTO MOTYYSHUS BaXKHEHIITHX
3.2 BemecTB. YeIoBeK B MUpE BEMICCTB U MAaTEPHAIIOB: BAXHEHIITHE CTPOUTEIILHBIC MaTePUAIbI,

KOHCTPYKHHUOHHBIC MAaTCpUAJIbl, KPACKHU, CTCKIJIO, KECPaMHKa, MaTCpHUaJIbl AJId 3JICKTPOHUKH,




HaHOMAaTepHalibl, OpraHM4ecKre U MUHEpaJbHbIE yT00pEHUS

3.3

Xumus u 300pPOBEE€ YCIOBCKA: IIpaBUJIa HCIIOJB30BAaHUA JICKAPCTBCHHBIX IIPC€IIapaToB,

IIpaBujia 0€3011aCHOT0 MCII0IL30BaHuUS IpernapaToB OBITOBOM XHMMMHU B HOBCC,HHCBHOﬁ KHU3HHU







