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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpEOHEro oOImero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeaepadbHOM  rOCYAapCTBEHHOM
obpazoBarenbHOoM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOT 0
npeamera «XuMus» B o0pa3oBaTelbHBIX opraHuzanusax Poccuiickoit deneparumy,
peaIM3yIOIIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3Butusa BocnuTanusi B Poccuiickoin @enepanuu Ha nepuoa 10 2025
roga» (Pacnopsoxenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXONIOB K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OINpPEIEICHUIO
oOuielt crpareruy 00y4eHus, BOCOIUTAHUS M Pa3BUTUS OOyUYarOIIMXCS CPENCTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenryainbapie nojioxkeHus PI'OC COO o B3anMMO0OYCIOBICHHOCTH IlIeJeH,
COJIep>KaHUs, pe3ylbTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NoJly4aemMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHOM  OpraHU3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEPIIAIOLIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CcHUCTeME XUMHUYECKOro o0pa3oBaHUs. OTHU IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJIOBEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO
U npupofHoil cpene. Peannsyercs xumuueckoe oOpa3oBaHHE OOydarolmIMXCs Ha
YPOBHE CpeIHEro o011ero 00pa3oBaHus CpeicTBaMu Y4eOHOI0 peaMeTa « X MU,
COJIEP’)KAHUE M TIOCTPOCHHE KOTOPOrO OIPEAEIIEHbl B IPOrpaMMe IO XHUMHH C
yuéToM creunuK HayKd XUMHH, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHaIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENel U MPUHIMIIOB,
XapaKTEpU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeIHero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XHAMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UIPaeT O0COOYIO poJib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OHa BHOCUT CBOM BKJIaJl B (DOPMHPOBAHKE PALIMOHATILHOTO HAYYHOT'O MBIIIIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHUpe KaK O €IUHCTBE
OpUPOIBI M YeNOoBEKa, KOTopoe (OpPMHUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'O0 COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTajia
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJOTHMU HalpaBlieHA Ha pelIeHue
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIi YpOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0A30BOM HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HA  OMNpPENeNIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
MIPEICTABIICHU O CTPOSHUH BerecTB. CBeZeHUS 00 M3y4aeMbIX B KypCe BEIeCTBaxX
JTAIOTCSl B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CJIOKHBIX OHMOJOTHYECKU aKTHUBHBIX
coenuHeHnd. B Kypce  OpraHM4ecKOd XUMHUU  TOJy4arOT  pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NPEACTaBICHUS O XUMHUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
TEOpeTHYeCKUi maTepuan U (aKTOJIOTMYECKHE CBEICHHUS O BEIIECTBaX W
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



IyOKe TIOHSATh MCTOPUYECKOE M3MEHEHHE (YHKIMI STOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHMs H0noJiHseTcs B Kypcax 10 u 11 kitaccoB anmemenTamMu
COZIEpKaHMs, UMEIOUIUMHU KYJIbTYPOJIOTHUYECKUN WM TPUKIATHON Xapakrep. OTU
3HAHMS CTOCOOCTBYIOT MOHMMAHHWIO B3aWMOCBSI3M XMMHUH C JPYTUMHU HayKaMH,
PacKpbIBalOT €€ poJib B MO3HABATEIBHOM M MIPAKTUYECKOU JIESTEIHLHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHUIO YBa)XKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU
Y IPAKTUYECKUX NPUIOKEHUN XUMHUH, IOMOTA0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATh HHGOPMAIIUIO U IPUMEHSTH €€ JJ1s1 TOTIOJTHEHUS 3HAaHUM,
pelIeHNs HHTEIJIEKTYAJIbHBIX U DKCIIEPUMEHTAJIBbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
IEJIOM COZIepKaHue Y4eOHOro mpeamera «XHUMHsS» JaHHOTO YPOBHSI M3YyYEHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Yy O0YUAIOIITUXCSI MUPOBO33PEHUECKONH OCHOBBI
JUIsT TIOHUMaHUsi (PUIOCOPCKUX HJIeH, TaKUX KaK: MaTepUalibHOE E€IUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOJIHBIX SBICHUHN ITyTEM SKCIIEPUMEHTA
U PEIICHUS MPOTUBOPEUYUl MEXJTy HOBBIMH (aKTaMd U TEOPETUUYECKUMU
MPEANOChIIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUHU SKOJIOTHYECKHUX MpodiieM, a
Takke Mpo0seM cOepeKeHUs] IHEPTEeTUIECKUX PECYPCOB, ChIPbsI, CO3JJaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B mmane pemieHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
0o0y4Yaromuxcsl MPUHATHIE TPOrpaMMON IO XUMHUU TOAXOABI K OIpPEACICHUIO
CollepKaHUsI M TOCTPOCHHUS TMpEeAMeTa MpeayCMaTpuBalOT (OpPMUpPOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX JIEUCTBUI, UMEIONINX 0a30BOE 3HAUEHUE TSI PA3IMYHBIX
BUOB JICATEIBHOCTU: pEHICHUs MpoOJieM, TIOUCKa, aHaiu3a HU 00paboTKH
uHboOpMaIi, HEOOXOAMMBIX [IJIi TMPUOOPETEHUs OMbITa NPAKTUYECKON U
UCCJIEA0BATENbCKON JEATEIbHOCTH, 3aHMMAIOLIEd Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOTO OOIIETroO
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 O0LIEro 00pa3oBaHus, PU ONpeIeICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKU LIeJIEM M3y4eHUs MpEeAMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENbHOCTA YEJI0BEKa M KAK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW NOAXOJM K ONPEACICHUIO LIEJIEM H3y4EeHUs
peAMETA SBJISIETCS BIIOJHE ONPABJAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs IJIABHBIMM IIEJIIMU HW3YYEHHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaK  BaKHCUIIICH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHME SI3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IIeHIIT MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIICHHE C UCTOPUEH UX
pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM, HEOOXOIUMBIX /I MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCA B MHPE BEUIECTB U XUMUUYECKUX SIBIICHUI, UMEIOLIUX
MECTO B IIPUPOJE, B PAKTUYECKON U IIOBCEIHEBHOW JKU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB JACATEILHOCTHU, CBA3aHHBIX C HAOIOICHUEM U
OOBSICHEHMEM XUMHYECKOrO0 JSKCIIEPUMEHTa, COOJIOACHUEM IpaBuUil
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ 3TuM, conepkareiibHasi XapaKTepUCTUKA LeJed U 3a/1ay U3y4eHHsI
npeIMeTa B IporpaMme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero odmiero oOpa3oBanus. CeromgHs B
NpEnoJaBaHUX XMMUU B OOJIBIIEH CTENEHU OTAAETCS MPEANIOYTEHNE TPAKTUIECKON
KOMITIOHEHTE COJEp>KaHHsl OOyYeHMs, OPUEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTEeIbHON OpraHW3alliM, BIIAJCIONIEr0 HEe Habopom
3HaHWM, a (PYHKIIMOHATBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMU W yMEHHSMHU
AKTUBHOTI'O MOJYyYECHUS 3HAHUW U MPUMEHEHHUS UX B PEaTbHOM KU3HU JJIsSI PEIICHUS
NPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM npH U3yUEeHHUH NpeaMeTa «XUMHUS» JOMUHUPYIOLIEE 3HAUCHHE
IPUOOPETAIOT TaKKE IEH U 3a7a9d, KaK:

aganTamys 0oO0y4arolMXcsl K YCJIOBHUSM JIMHAMHUYHO Pa3BHBAIOLIETOCS MHUPA,
GbopMHUpOBaHME  HWHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY NMPUHSTHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHECHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsl Pa3IUYHBbIX BUIOB
JESTENHHOCTU: PEIICHUs MPoO0seM, MOUCKa, aHaIm3a U 00paboTKM MH(OpMAIIUH,
HEOOXOJIUMBIX JJISl IPUOOPETEHUS OTIbITA JEATENbHOCTH, KOTOPAs 3aHUMAET BayKHOE
MECTO B MO3HAHUU XHMHH, a TAKXKE IS OIEHKU C TMO3UIMA HKOJIOTHYECKOM
0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUUECKHX ITPOLIECCOB HA OPraHU3M
YeJIoBEeKa U MPUPOJIHYIO CPENLY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, WHTEIJIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHH JJIs MOUCKA W aHajlu3a y4yeOHOU u
HAYYHO-TIONMYJISIPHON MH(OPMAIIMU XUMHUUECKOT0O COJIEP KAHMS;

(opMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOLIMATUBHOIO U JIOTUYECKOT 0
MBILIUICHUS1, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIUMbI, B YAaCTHOCTH, MpPU IUIAHUPOBAHWU W TPOBEIECHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHHWE Yy OOydYaromuxcsi YOeKIEHHOCTH B T'YMaHUCTHUYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yyeOHOM miaHe cpenHero oOmiero o0pa3oBaHMs NpeaMeT «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMETHOM o0nacTu «EcTecTBEHHO-Hay4YHbIE
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero obiero oopazoBanus, coctaiseT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 yaca (1 4ac B Hezgeno).



COIEPKAHUE OBYUEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIYYEHUH HOBBIX BEIECTB M MATEPUANIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupukaluyu opraHmdyeckux BemiecTB. HomeHkmnarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HAKOMJIEHHUE ¢ 00pa3liaMHi OpraHMYeCKHUX BEIECTB U MaTepUalaMH Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJ OPTraHWYECKHUX BEIIECTB, HAOIIOACHUE U OIKMCAHUE
JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BELIECTB IpHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PSAA. DTHUIEH U IPOMUIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
KaydyKa 1 pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (peakUuu TMAPUPOBAHMSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  Xumuueckue  ceoticmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJYYeHue U npumeHnerue. TOKCUIHOCTb apEHOB.



I'enernueckas CBsI3b MEXAY YIJE€BOAOPOJAMH, MPUHAJISKAIUMU K Pa3IuYHbIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CnocoObl nepepadoTKu HePTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEpUMEHTAIbHBIE METOAbl M3YYEHHsI BELIECTB M HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcC, KaAy4yKOB U pe3uHbI, Kojutekuuu «HedTb»
U «YTOJIb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
NpOBEACHUE IPAKTUUECKON PaOOThI: MOTyYEHUE 3TUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHble 3anayu.

Boblunciiendss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kucnopoaconepxamue oprannyeckue coeANHEHU

[IpenenbHple OQHOATOMHBIE COUPTBL. METAaHOI W 3TAHOJN: CTPOCHHE,
duznueckne W XUMHYECKHE CBOWCTBa (PEakiMd C aKTHBHBIMH METaJUIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHUEe. BoJopomHble CBSI3M MEXIY
MOJIEKYyJIaMU CIIUPTOB. [[eficTBHe MeTaHoIa 1 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroaroMHble€  COUPTHL. ODTWICHIJUMKOIb W  [JIMIEPHH: CTPOCHHE,
¢usnyeckue W XHUMHUYECKHME CBOWCTBA (B3aUMOCHCTBHE CO IMIETOYHBIMU
MeTaJJlaMH, KauyeCTBEHHAs PeakUuss Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBuE Ha
opraHusM yenoseka. [[pumenenue rmuueprHa U 3TUICHTITUKOJIS.

@deHoJ: CTPOCHHME MOJEKYIbl, (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpaeruapl U kemouwvl. DoOpmanpIerull, aUeTaIbICIUA: CTPOCHHUE,
¢u3znueckre M XMMUYECKHE CBOMCTBA (pEaKIMM OKHCIEHUS U BOCCTAHOBIICHMS,
KaueCTBEHHBIE PEAKIMH), MOTYyYEHHUE U IPUMEHEHHE.

OaHOOCHOBHBIE MpeeabHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOICTBA (CBOMCTBA, 00IIHE IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noirydeHue u npumeHenue. CreapuHoBast
U OJICMHOBAsl KUCJIOTHI KaK MPEACTaBUTENIM BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble >(QUpbl KaK NPOM3BOJHbIE KapOOHOBBIX KucHOT. [maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl:  coctaB, KiaccuuKamus ~— yrieBogoB  (MOHO-, IU- H
nojucaxapubl). ['moko3a — npocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHUE CBOMCTBA (B3aMMOJICUCTBUE C THIPOKCUIOM
meau(1l), okucienrne aMmMruayHbBIM PacTBOPOM oKcua cepedpa(l), BoccTaHOBIEHHUE,
Opo>KeHHE TITIOKO03b1), HAXOXKACHUE B IPUPOJIE, TPUMEHEHUE, OMOIOTrHYecKast poib.
®dotocunTte3. DpyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemiono3a kak OpupojHbie nmoauMepbl. CTpoeHHe Kpaxmaia U
ueono3pl. duznyeckue M XUMUYECKME CBOMCTBAa KpaxMmaia (TUIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS BEIIECTB U HX TIPEBpalleHUM:
MpOBEJICHNEe, HAOIIOJICHUE U ONUCAHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcusmom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIULEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomeicTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3o0TcojiepxKalue OpraHnuecKrue COeTMHEHMUS.

AMUHOKHUCITIOTHI Kak am(pOoTepHbIe opraHnyeckue coennenus. Gusnyeckue u
XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJEKYJSApHbIE coenauHeHud. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
HAOJIFOICHUE W OTHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUHU, IIBETHBIC PEAKIIUU OCTTKOB.

BbicokoMoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE€ TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3AINU, CPEAHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

OKCIEPUMEHTAIbHBIE METOJbl HM3Yy4YEHHUS BEUIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHHE C 00pa3laMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kyacce OCyIIECTBISICTCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIUX ECTECTBEHHO-



HAyYHBIX TMOHSATHH, TaK W TIOHATHH, SBJSIOMIUXCS CHUCTEMHBIMH TSI OTICIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHHTE3, KiIacCU(UKAIMs, MEePUOIUIHOCTD, HAOIIOJICHHE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: wMaTepus, OHEprus, Macca, aToM, OJJIGKTPOH, MOJeKyJa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, Tel0, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U SIUHUAIIB UX U3MEPCHHS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMONOTMYECKH AaKTUBHBbIC BeliecTBa (OENKH, YTIEBOJBI, >KHUPHI,
dbepmMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHI.

TexHONMOTHs: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO ITHTAHUS,
MOTOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MPEnapaThl, MaTEPHAIbI U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMHUYECKUM dleMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacmlpeneseHus] dJIEKTPOHOB MO OpOWTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
M. MenneneeBa. CBs3b NEpUOAMYECKOro 3akoHa W Ileproanyeckol CUCTEMBI
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIOXKHBIX BEIIECTB MO TPYNIaM M MEPHOJIaM.
3HaueHue NEePUONYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBS3b. BHABI XHMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W TMOJIspHAasi, MOHHAs, MeTajuinueckas). MexaHU3Mbl
o0pa3oBaHUsl KOBAJIEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBIM W JOHOPHO-
aKienTopHbli). BomgoponHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHusl. IOHbI: KATUOHBI U AaHUOHBL.

BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKOU PELIETKH.



[loHAaTHEe O nUCHEpCHBIX cUCTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUMN. Homenkitatypa
HEOPraHWYECKNX BEIIECTB. | €HETHYECKas CBA3b HEOPraHUMYECKHX BEILECTB,
IPUHAIIEKAIIMX K PA3JIUYHBIM KJIACCaAM.

Xumudeckas  peaknusa.  Knaccudukanus — XMMHYECKHMX — peaknuii B
HEOPraHUYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHs MAaCChl BEIIECTB,
3aKOH COXPAaHEHMS U NIPEBPALLEHUS SJHEPTUU TP XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pazluyHbIX (akTopoB. OOpaTtumMblie
peakiuu. XuMHUYeCKoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutnyeckas auccouuanusa. CuiabHble U cradble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTpaIbHAasl, LIEIOYHAS.

OKuCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBpaIlCHMIA:
nemoHctpauus tabmun «llepuonnueckas cucteMa XxuMuyeckux snementon [1. .
MenpeneeBa», U3ydyeHHE MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPaTOPHBIX OMBITOB (Pa3iioKEHUE MEPOKCHUIA
BOZOPOJa B MPUCYTCTBUM KaTaJau3aTopa, ONPEAEIEHUE CPENbl PACTBOPOB BEILIECTB
C MOMOIIBIO YHUBEPCATILHOI'O MHIUKATOPa, PEAKLIMA HOHHOT 0 0OMeHa), MPOBEAECHUE
PAKTUYECKON padoThl «BrusHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOU
peaKkuum».

Pacuérnble 3anaun.

Pacy€rel 1O ypaBHEHMSAM XUMHYECKHX pEaKUUM, B TOM YHUCIIE
TEPMOXHUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIB30BAHUEM MOHATHS «MACCOBAst A0S
BEILECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemerayuioB B Ilepuoamueckoi  cucreme
xumudeckux asnementoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3znyeckre CBOMCTBA HEMETAJUIOB. AJUIOTpPONUS HEMETAIOB (HAa MpuUMepe
KHUCIIOpOJia, cephl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga W KpeMHHs) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOICOAEPKAIIUX KUCIOT, BOAOPOIHBIX COEAUHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COSIUHEHHM.

Merannsbl. Ilonoxenune meramioB B llepuonnueckoil cucreMe XMMHUYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O0mme gusnueckue cBoiictBa MeTawioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHU METAIIOB.



XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAIJIOB (HATPUM, KaJIMi, KaJIbIIH,
MarHui, aJlOMUHUHN, IIUHK, XpPOM, KeJIe30, Me/Ib) U UX COCTUHCHUH.

OOmue crmocoObl moydeHuss MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4eHHEe KOJUIeKIMU «MeTabl U CIIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
OKCIICPUMEHTAJIBHBIX 3a/Ja4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIAPOKCUIA ATIOMUHHUS C pPacTBOpamu
KHUCJIOT U IIeJI0Uel, KaUueCTBEHHbIC PEaKIIMU Ha KaTHOHBI METAJLJIOB).

PacuérHbie 3amaum.

Pacuérel maccel BemecTBa WM 00BbEMa ra3oB II0 M3BECTHOMY KOJIHMUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKI[MU BEIECTB,
pacué€Trhl Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTMYECKOM, PHEPreTUYECKON W MUIIEBOMN
0€301MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUOUIAX [POMBILIIEHHOT O
MOJTYYEHUSI BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEMIECTB W MAaTEPHUATIOB: BAXKHEUIIUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MAaTEpUalIbl, KpPACKH, CTEKJIO, KEepaMHKa,
Matepuanbl JJsl JJIEKTPOHUKHA, HAHOMAaTEpPHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XUMHSL ¥ 3I0pOBbE 4YEJIOBEKA: IMPABHWIIA HCIIOJIb30BAHUS JIEKAPCTBECHHBIX
mpenapaToB, IIpaBuia 0€30MacHOr0 UCIIOJIB30BAHUS IIPernapaToB OBITOBOM XUMHUU B
IIOBCEAHEBHOM JKU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanus  MeXnpeaMETHBIX  CBA3ed TMpPH  H3YyYCHHH  oOOIed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMH ISl OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHSTHSA: HAy4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpHS, aHajau3, CHHTE3, KiIaccHupukamus, IEepUOAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.

dusznka: MaTepusi, SJHEPTUsS, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PAJIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSTHHE BEIISCTBA, (DM3UYCCKHUE BEITUYMHBI M SAUHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: kieTka, opraHusM, DJKocucTema, Ouocdepa, Makpo- H
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpambl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAeMbIE, TOILIUBO,
PECYPCBL.

TexHomorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYPrys, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, MHILEBAs
NPOMBINICHHOCTh,  (papMarieBTHUeckasi  MPOMBIIIUICHHOCTh,  MPOHU3BOACTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUasOB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI' PAMMBI 110 XMMHNHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeTogm4eckoil OCHOBOW s
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIhTAaTOB OCBOCHUS TpeaMeTa «XUMUs» Ha ypOBHE CPETHETO
o0111ero o0pa3oBaHusl BbIJICTIEHBI CIEAYIONINE COCTABIISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

IIEJICHATPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JIMIHOCTH HA OCHOBE
KJIFOUYEBBIX IICHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENHbHOCTH I[EHHOCTHO-CMBICIIOBBIMA yCTAaHOBKAMH, TMPUCYIIMMH IIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS AKOJOTHMUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE pe3ybTaThl OCBOSHUS TpenaMera «XWUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCMHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHS TpeaMera «XHUMHUS»  OTpaXaroT
c(hOpMHPOBAHHOCTh OIbBITA ITO3HABATEILHONH M TMPAKTUYCCKOW ESATEITbHOCTH
0o0yyJaromuxcs Mo peaanu3aiiy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIEC B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

OCO3HAHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00S3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPENCTABIICHNUS O COIMAJIBHBIX HOpPMaxX M TMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JESITEILHOCTH MPHU CO3/IaHNN YUEOHBIX
IIPOEKTOB, PEIICHUU YU4E€OHBIX U MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OT€YECTBEHHON XUMUH;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS! XMMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb PEe3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUM, KpPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEIbHBIX MOTHUBOB B ITOJIYYE€HUH U MOCIEAYIOLIIEM aHATIU3E
uHGOpPMAITNH O TIEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUU, CBA3aHHBIE C XUMUUYECKHUMHU SBJICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U TOCTYIKH CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
IOCTYIIKOB;

4) hopMuPOBaAHNS KYJbTYPHI 310POBbSI:

NMOHUMAHMS IIEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBWJI OE30MacHOro OOpalleHus ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH NpaBWJl WHIMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPHUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTM€ B PEIICHWH MPAKTUYECKUX 3a/ad
COLIMAJIBHOM HANPABJIIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);



UHTEpeca K MPaKTUUYECKOMY M3YYEHHIO MpOoQeccHuil pa3jaiudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJ0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIAMBHUIYaJIbHOM TpAaeKTOpUU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOro OTHOUIEHUS K MPUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
peuIeHrs BONpPOCOB PAlMOHAIILHOTO IPUPOAONOIb30BAHHUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIM4YXS PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHMS, SKOJIOTMYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
PAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHHUA

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPY>KAIOIIEM MUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALNHN: B €€ T'YMaHUCTUYECKON HANIPABIEHHOCTH W BaJKHOU POJIU B CO3JaHUNU
HOBOM 0a3pl MaTepUaNbHOM KYJIbTYpbl, pEUIEHUU TIOOATBHBIX MpoOJIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIICUCHHH YCIOBUMN
YCHEIIHOT0 TPY/a U SKOJIOTHYECKHA KOM(OPTHOM KUZHH KaXKIOTO WieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydaeMble 3HAHMS JIJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLEro MUpa 1



IIPOUCXOAIINX B HEM M3MEHEHHUH, YMEHHS JIeJIaTh 00OOCHOBaHHBIC 3aKIIOUYCHHS Ha
OCHOBE HayYHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C HETBIO MOYICHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON JAESITEINbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHHA B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJla B pa3nuvHbIX chepax mpodeccruoHanbHOM
JIESITeTHHOCTH.

METAINPEJMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS Y4EOHOTO TpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOUYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXTUCITUTUITMHAPHBIC (MEXITpEIMETHbIC) OOIIeHAYYHbIE TIOHATHS, OTPaKaroIIne
IIETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(UKy METOJO0B TIO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
IpoIiecc, cucTeMa, HaydHbIl (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIMOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH o0 yyaroumxcs UCTIOJIb30BaTh OCBOEHHbBIE

MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIE
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pE3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJIITHBHBIMH
ICUCTBUSMU.

OBJaneHue YHUBEPCAJIbHbIMH y4eOHBbIMH NMOo3HABaTeJbHbIMH
JeliCTBUSIMH

1) 6a3oBble JIOrHYecKue JeicTBUS:

CaMOCTOSITETbHO  (OpMyNMpOBaTh U aKTyaJIU3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENEINISATh LENU JEITEIbHOCTH, 33/JaBas IapaMeTpbl M KPUTECPUH UX
JOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI AEATEIBHOCTH C IMOCTABJICHHBIMU LIEAMU;

UCIIOJIb30BAaTh MPU OCBOCHUU 3HAHUM NPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHbIE MPHU3HAKW MOHATUM M YCTAHABIMBATh MX B3aWMMOCBS3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATUSA JIJISi OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABIIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBS3M MEXAY H3yYaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IIPUMEHATH B IIPOLIECCE MO3HAHMS, UCIIOJIB3YEMBIE B XUMUU CHUMBOJIIMYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CUMBOII) JIEMEHTA, XUMUYecKas popmyJsia, ypaBHEHHE XUMUYECKON peaKuu
— IpU pElICHUU y4eOHBIX MO3HABATEIbHBIX M NPAKTHMUECKUX 3aJad, NPUMEHATH
Ha3BaHHBIE MOJEIIbHBIC ITPEICTABICHMS IS BBIABICHHS XapaKTEPHBIX NPU3HAKOB
M3Y4aeMBbIX BEUIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a3oBbIe HcCIeA0BaTEIbLCKHE 1eCTBUSA:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
HO3HAHMSI U OCHOBBI Ui (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIO0M
IpoIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIUpOBATH
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IIOMCKY METOJIOB PELIECHUS TPAKTUYECKUX 337124, IPUMEHEHHIO Pa3JIMYHBIX METO OB
NIO3HAHMUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl HTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (POpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3ampOChl U MPUMEHSTHh PA3JIMYHBIC METOIBI MPHU TIOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMAIBHYIO  (OpMY  TPEICTaBIICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU pabOTE C XMMHUIECKOM
uHpopMaIeil: MPUMEHATh MEXNpeaMeTHble ((hU3ndecKkue U MaTeMaTUYEeCKue)
3HAKW U CUMBOJIBI, (hOpMYIIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  WaAeH, (OPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIEIOBAaHUIO CBONCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OBiajieHNe YHUBEPCAIbHBIMHU PEryJaSTHBHBIMHM 1€CTBUSIMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOTHEHWN YYEOHBIX U HCCIIEAOBATEeIbCKUX 3a7ad, BBIOMpaTh HamOolee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JICATEIHPHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHUSI Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBIICHUW TPUPOBI,



B (GOPMHUPOBAHUM MBIIUICHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOJUMOM ISl pelIeHus] MPaKTUYECKUX 3a/1ad U HKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHOM cpeie;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraloiure TMOHATUS (XUMHUYECKUN DJIEMEHT, aToM, DJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPUIIATETLHOCTh, XUMHUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpamiéHHasi), MOJb, MOJISIpHAS
Macca, MOJISIpPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PyHKIMOHATbHAS TPYIINa, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKHUH Psifl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPO U
a30TCOAEPKAIINE COEOUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCJIMHEHUS); TEOPUM U 3aKOHbI (T€OpUs CTPOCHUS
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHIN SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE IOHMMaHUA NPHUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCIOJb30BAaHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
NIPaKTUYECKOMN JEATENbHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISIBIIATh XapaKTEpHbIC MPU3HAKU TOHSITHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHUSA MPHU
OMKUCAHUU COCTaBa, CTPOCHUS U TIPEBPAIICHUN OPTaHUYECKUX COSANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOIB30BATh XUMHYECKYI0 CHUMBOJIUKY JIJISI
COCTaBJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl  OpPraHMYECKMX BEUIECTB W YPaBHEHUM XUMHUUYECKUX PEaKIIUil,
W3TrOTaBJIMBAaTh MOJIEIN MOJEKYJ OPraHMYECKUX BEIIECTB JJIs WLIIOCTpAIUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJIC)KHOCTh H3yUECHHBIX
OPraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OINPEIeTEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAepKaIine
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JlaBaTh WM Ha3BaHUS IO
cuctematuieckoii Homenknatype (IUPAC), a takxe TpHBOIWTH TPUBHAIBHBIC
HA3BaHUS OT/ACJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMUWICH, alleTUJIEH,
ATUWJICHIJIUKONb, TIAUIEpUH, (eHos, (popmayiblerus], aleTaablerujl, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCJIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, IeJIT0103a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSTh BUJBI XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJIOKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. byriepoBa st 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUS MacChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMCHHI XapaKTEPU30BaTh COCTaB, CTPOCHUE, (U3HUCCKUE
U XMMHYECKHE CBOMCTBA THUNUYHBIX TNPEICTABUTENEH pPAa3JIMYHBIX KJIACCOB
OpraHUYeCKHUX BEIIeCTB (METaH, 3TaH, dTHIICH, PONWICH, alleTUiIeH, Oyraauen-1,3,
MeTunOyTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, YTUICHTJIUKOIIb, TJUIEPUH, (DEHO,
areTanbIeTul, MypaBblHas U YKCYCHAsI KHCIIOTBI, TJIFOKO3a, KpaxMal, MelIi103a,
AMUHOYKCYCHAsl KHCIIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C UCIOJIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN T'a3, YTroJib), CIOCOOBI UX EPEPAOOTKHU U MPAKTUIECKOE
pUMEHEHHUE TPOAYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa
peaKIMu Mo U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOIt0/IeHrne, N3MEpPEHNE, IKCIIEPUMEHT, MOJISITUPOBAHHUE),
UCIIONIb30BaTh CHUCTEMHBIC XUMWYECKHE 3HAHUS IS TPUHATHS pEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIaTh MPaBUIIa MOJIb30BAHUS XUMHUUECKOM
NOCyJIol U J1Ta0OpaTOpHBIM O0OpYJOBaHUMEM, a TakKKe IMpaBWia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIIUSIMH TI0 BBITOJHCHHIO JTa0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWH TUIAHUPOBATh W BBIMIOJNHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBAHWH, ITOTYUEHUE
ATUJICHA U U3YYCHHE €0 CBOMCTB, KAUCCTBCHHBIC PEAKITNU OPTAHNYECKUX BEIICCTB,
JeHaTypanus OelKoB MPU HArpeBaHUHU, LIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C TmMpaBWIaM{d TEXHUKU O€30MAaCHOCTH TpU OOpaIlIeHWH C BEIIECTBAMU U
7a00paToOpHBIM  O0OPYJIOBAHMEM, TMPEACTABIATh PE3YJbTaThbl XHUMHUYECKOTO
JKCIepuMeHTa B (OpMe 3amucH YpaBHEHUN COOTBETCTBYIOLIUX pEAKIUN MU
(dbopMyHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAILIMIO, TMOJIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopmaiuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
IeIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYIAOBOM JEATEIHHOCTH B IEISAX
COXpaHEHUsI CBOETrO 3J0POBbS W OKPYKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATH



OIACHOCTh BO3JICHCTBUS HA YXUBBIC OPTaHU3MBI OINPEICIEHHBIX OPTraHUYCCKUX
BEIIECTB, MOHMMas cMmbici mnokazarens [IJIK, moscHATh Ha mpumepax CcrocoObl
YMEHBIIIECHUSI W TPEJOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS Ha OPTraHU3M
YEJIOBEKa;

JUIs 00YYaIOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins misg 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHuveckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBIICHUU TPUPOBI,
B (OpPMHUPOBAHUU MBIIICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIHHON
IPAMOTHOCTH, HEOOXOAUMOM IS PEIICHUS MPAKTUUYSCKHUX 3a7a4d M SKOJIOTHICCKH
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U MIPUPOTHOU CPEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMUYCCKUH 3JEMEHT, aToMm, H3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKHUCJIEHHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOHAs), KpUCTAIUINUECKas peréTka,
TUINBI  XAUMHUYECKUX  PEAKIUWA, PACTBOP, DIIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JIUCCOLUALMUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoaunueckuit 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XHMHMYECKHX SIBJICHHH, (PaKTOJOTHMUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M 0€30ITaCHOM HCIIOJIB30BaHUH BaKHEHUIIINX HEOPTaHHMUECKHUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC TMPU3HAKU TOHSITHH,
YCTAHABJIMBATh MX B3aMMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOIIUE IOHSITHUS IPU
ONHCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MTPEBPAICHUN;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIUKY IS
coctaBiaeHus (GopMyn BemIECTB W  YpPaBHEHMM  XUMUYECKUX  pEaKIuH,



cuctematudeckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COMA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUU ONPEESATh BaJICHTHOCTh U CTEIEHh OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHASI) B COCAUHEHUSX, THUII
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOrO BelIEeCTBa (aTOMHAsl, MOJICKYJISIpHas,
MOHHAs, METAJUTMYECKas), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
COCOUHECHUM,

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBaTh NPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpENeNEHHOMY KIacCy/TpyIie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
W. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »3JieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cHUCTEMBI
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, WCHONL3ysS MOHATHSA «S-, P-, O-
ANIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHMUYECKUX AJIEMEHTOB U HUX COEAMHEHUU IO MEepuoAaMm M
rpynnaM [lepuoguueckont cucreMsl xumuueckux 3semeHToB . 1. Menneneesa;

chOpMUPOBAHHOCTb YMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMUECKON CBSI3M MEXKIYy HEOPraHU4YECKHUMU
BEILIECTBAMU C IMOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
b dexTy peakuuy, U3MEHEHUIO CTENEeHEW OKHUCIIEHHs 3JE€MEHTOB, 0OpaTUMOCTH
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTb YMEHHM COCTABISATh YpPaBHEHHUS PEAKIUU pPa3TUYHBIX
THUIIOB, TOJIHBIE U COKpallléHHbIE YPABHEHUS peaklMii MOHHOrO 0OMeHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKLIUH UAYT JO KOHIA;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, TMOATBEPIKIAIOIIHE
KAUeCTBEHHBIM COCTAaB PA3JUYHBIX HEOPraHUYECKUX BEILECTB, pPAaCIO3HABATh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PacCTBOPAX HEOPTaHUYECKHX
BELIECTB;



c(OpMHUPOBAaHHOCTh ~ YMEHUM  paCKpbIBaTh CYHUIHOCTb  OKHUCIHUTEIbHO-
BOCCTAaHOBUTEIIbHBIX PEAKIMNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOrO OanaHca
3TUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMu OT Pa3auvHbIX (AKTOPOB; XapAKTEP CMEUIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3AeicTBus (mpunuun Jle [larense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE TIPOIIECCHI,
JeXalllie B OCHOBE MPOMBILIIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh NPEACTABICHUM 00 OOIMX HAYYHBIX MPUHIIUNAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOr 0 MMPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C WCIOIH30BAHUEM
HOHSITHS «MAcCOBas 10JIs BELIECTBA B paCTBOPE», 00bEMHBIX OTHOILLICHU T'a30B MPU
XUMHUYECKUX PpEeaKIMsIX, MacChl BEUIECTBA WM 00bEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATh MpaBuila MOJIb30BAHUS XUMUYECKOM
NocyZ0i W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIaOOPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMIOJHATh XUMHYECKUUN
AKCHEPUMEHT (pa3lIoKEHUE MEPOKCUAAa BOAOPOAA B NMPHUCYTCTBUU KaTaau3aTopa,
ONpEEIICHHE CpeAbl PACTBOPOB BEIIECTB C MOMOUIbIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu,
peakiMy HOHHOTO OOMEHA, KayeCTBEHHbIE peakIuu Ha cyib(ar-, KapOooHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAJIbHBIX 3aJad IO
teMaMm «Metamnel» U «Hemeramiael») B COOTBETCTBUM C MpaBWJIaMH TEXHHUKHU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIeCTBAaMU U JTaOOpaTOPHBIM 000pYAOBaHUEM,
NPE/CTaBIATh PE3yJbTaTbl XHWMHUYECKOrOo JKCIEepUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIHMX PEAKIINI U (POPMYIUPOBATH BEIBOIBI HA OCHOBE ITHX
pEe3yNbTaToB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHbOpMAIINIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMUPOBAHHOCTb  YMEHUH  cOOJIOAaTh  MpaBWIa  JKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LESAX
COXPAaHEHUsI CBOEro 3J0POBbSl U OKPYKAIOIIEW NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA KUBBIE OPTAaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHATP Ha mOpuMepax CrocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPpaHUYSCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE
NPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIA0OBUIAIIMX OOYYaIOMMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacoB JJIeKTPOHHbBIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM KonTpoabusbie | [IpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NnporpaMMaI padoThI padoThI
pecypchl
Pa3znen 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOH XUMHH
[IpenmeT oprannyueckom
xumun. Teopus cTpoeHus
1.1 OpPraHUYECKHX 3
coeauHeHu A. M.
bytneposa
Hroro no pazueny 3
Pa3pnen 2. YrieBoaopoasl
[IpenensHble
2.1 e 2
YTJIEBOAOPObI — AJIKAHBI
Hemnpenenbusie
2.2 YTIICBOIOPOIBI: AIKCHBI, 6 1
aJIKaJIMEHbI, AJIKUHBI
Apomartuueckue
2.3 P 2
YTII€BOIOPOABI
IIpupoaHble HCTOYHUKH
2.4 YTJIEBOJOPOAOB U UX 3 1
nepepaboTka
Uroro no pazueny 13
Pa3pnen 3. Kuciiopoacoaep:kanue opraHn4eckKue coenHeHust
3.1 Cruptel. deHon 3
Anwsaerunpl. Kap6oHOBBIE
3.2 KHUCJIOTBI. CIIOXKHbBIC 7 1
3¢upsl
3.3 VraeBojibl 3 1
Hroro no pazueny 13

Pa3nen 4. A3orconepxainue opranudeckue coeJMHeHUs1

AMuHBI. AMUHOKHUCIIOTEL.
4.1 3
benku
Uroro no pazueny 3




Paspen S. BbicOKOMOIEKY ASIPHBIE COeAUHEHUS

IInactmaccel. Kayuykun.
5.1 2
Bonokna
Hroro no pazueny 2
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME




11 KUIACC

KonuvecrBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBanue pa3ienoB 1 (uudposbie)
Kontpoabubie  IlpakTnuyeckue
n/m | TeM NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckne OCHOBBI XUMUM
CrtpoeHune aTOMOB.
[Teproauueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 3
XMMHUYECKUX dJIEMEHTOB /1.
H. MeunneneeBa
12 CrtpoeHue BelecTBa. 4
' MHuoroo6pasue BEIECTB
1.3 XUMHUYECKUE peaKnuu 6 1 1
Hroro no pazueny 13
Pa3nen 2. Heoprannueckas Xxumus
2.1 Merasibl
2.2 HemeTtanmist 1
53 CBsI3b HEOPTaHUYECKUX U 5
' OpPraHMYECKHX BEIIECTB
Hroro no pasneny 17
Pa3zpnen 3. Xumus v KU3Hb
3.1 XUMHUS U )KU3HD 4
Uroro no pazneny 4
OBLIEE KOJIUYECTBO 34 5 3
YACOB IO ITPOTPAMME







HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypora Bcero Kontponbubie  Ipaktieciie flliiy'lelﬂ/lﬂ :)lﬁ:)l:lI;OBaTeJII)HbIe
padoTsbI padoThbI pecypesr
1 [Ipeamer opraHn4ecKod XUMHH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHHs OpraHUYECKUX
2 coenuHenuit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o K1accuGUKaun
3 opraHuueckux BemiectB. Homenknarypa 1
(cucremaTuyeckas) U TPUBHATHHBIC
Ha3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHUECKHH Psijl
5 Mertan u 3TaH — npocTeuIme 1
MIpeICTaBUTEIH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DTWJIEH U MPOMUJIEH — MPOCTEUIIHe 1
MIpeICTaBUTEIH aJTIKEHOB
3 [IpaxTrueckas pabora Ne 1. «Ilonyuenue 1 1
STUJIEHA U U3yYEHUE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 Metunoyrtaauen-1,3. [omydenne 1

CHHTETUYECKOIO KaydyKa U pE3UHBI




AJIIKUHBL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PS/I.

10 oo
AneTtniieH — npocTeimui
MPEICTaBUTENb ATKHHOB

1 Bbruncienus no ypaBHEHUI0 XUMHUECKOM
peaxkuu

12 ApeHbl: 0€H301 U TOJ1yoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBA3b YIriI€eBOAOPOJOB,
IMPUHAAJIEKAIIMX K pa3IMYHbIM Kilaccam
[IpupoaHbIe ICTOYHUKH YTIEBOJOPOJIOB:

14 MPUPOJIHBII ra3 U MOMyTHbIE He(PTIHbIE
rasbl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, HeThb ¥ MPOJYKTHI €€ mepepadoTKu

16 KontponsHas pabota no pazueny
«YTIeBOI0POIBI»

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHbIE CIIUPTHI: TUICHTITUKOIIb
U TJIMLEPUH
DEHOJI: CTPOCHUE MOJIEKYJIBI,

19 ¢u3nueckue 1 XMMUYECKHE CBOMCTBA,
IpUMEHEHHE

20 Anpaeruapl: popmanbaerus u

aneraibpaerng. AleTon




OI[HOOCHOBHI)IG MMpECaACIIbHBIC Kap6OHOBBIe

21 KHCJIOTBI: MypaBbHHAS U YKCYCHAsI

9 [paktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBDY
CreapuHOBas U OJIEMHOBAS KUCJIOTHI, KaK

23 MPECTABUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE
CrnosxHbie 3(upbl Kak IPOU3BOJIHbIE

25 KapOOHOBBIX KUCIIOT. [ HAPOIN3 CIOKHBIX
3¢upoB

26 Kupsl: rugponn3, npuMeHeHue,
Ouosorudeckas poJib KUpPOB
YTHeBobl: cOCTaB, KilacCH(pHUKAIINS.

27 Baxwneiimue npencraBuTeNn: ri0K03a,
¢bpykTo3a, caxaposa

08 Kpaxmai u 1nemirono3a kak IpupoHbie
TOJTUMEPHI
Konrtponsnas pabota no pazneiy

29 «Kucnopozacoznepxaiye opraHndeckue
COEJIMHEHUS

30 AMWHBI: METUJIAMUH W aHWITUH
AMUHOKUCIIOTHI Kak aM(oTepHBIE

31 OpPraHUYECKHE COCTUHEHUS, HX
Ounosorudeckoe 3HadeHue. [lentumb

39 benku kak npupogHbie

BBICOKOMOJICKYJIAPHBIC COCANHCHUA




33 OCHOBHBIE TIOHATHUSI XUMUHU ) 1
BBICOKOMOJICKYIISIPHBIX COCTUHEHUH
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTmaccel, Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KosaunuyecTBo yacoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHH S

DJIEKTPOHHBIE
uudpoBbIe
o0pa3oBaTesibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs KOH(UTYpalus aTOMOB

Ilepuonnueckuit 3akoH u [lepuonnueckas
CHUCTEMa XMMHUYECKHX 3J1eMeHTOB /[[. .
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHUX JIEMEHTOB M UX COCIMHEHUM
0 Tpynnam 1 nepuojaM. 3HaueHHe
TIEPUOTNYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB /.M. MenneneeBa
B Pa3BUTHUHU HAYKH

CrpoeHue BeniecTBa. XUMUYECKas CBS3b,
e€ BU/Ibl; MEXaHU3MBbl 00Pa30BaHMs
KOBAJICHTHOU CBsA3U. BogoponHas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATENBHOCTb.
Crenensp okucieHus. Bemecrsa
MOJIEKYJIAPHOI'O ¥ HEMOJIEKYJIIPHOTO
CTPOEHHUS

[TonaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10715 BEIlIECTBA B pacTBOPE




Krnaccudukanus u HoMeHKIaTypa
HEOPTaHWYECKUX COCTUHEHUH.
['eneTnyeckas cBsi3b HEOPTraHUUECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Krnaccugukanms XuMu4ecKux peakiiuii B
HEOPraHUYECKON U OPraHUYE€CKON XUMHUH.
3aKOH COXpAaHEHUS MAacChl BEIIECTB; 3aKOH
COXpaHEHUd U IIPEBPAIIEHUS DHEPTUU IIPU
XUMHYCCKUX PCAKIUAX

Ckopoctb peakiun. O6paTuMble peakiuu.
XHUMUYECKOE pAaBHOBECHUE

10

[paktuyeckas padora Ne 1. «Bnustaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON PEaKIN»

11

DIEeKTPONTUTHIECKAS! AUCCOIHAIINSL.
[MousTHE 0 BogopoaHoM mokasateie (pH)
pactBopa. Peakuuu HOHHOTO OOMEHa.
I'uapon3 opraHuYecKux u
HEOPraHMYECKUX BELIECTB

12

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Tonstue 00 anexTposnse
pacIuIaBoOB U pacTBOPOB COJIEN

13

Kontponbnas padoTa mo pasueny
«TeopeTndyeckrie OCHOBBI XUMHUM

14

Mertanisl, UX IMOJIOKEHHUE B
[lepuonnueckoii cucreMe XUMHUECKUX
anemeHToB J[. 1. Menneneesa u
0COOCHHOCTH CTpOeHHUs: aToMOB. O01IHe
(u3nueckue cBOICTBa METAIIIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUI
PA HAIIPSKEHUI METaJIOB

16

XHUMHUYECKHAE CBOUCTBA BaXKHEHUIIINX
METaJIOB (HATPHA, Kaluil, KaJIbLUH,
MarHui, aJFOMUHHAKA) U UX COCTUHECHUN

17

XHAMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U uxX
COeIMHEHUI

19

[Ipaktruueckas padora Ne 2. "Pemenue
SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib"

20

Hemeramnel, MX HOJIOKEHUE B
[Tepuoauueckoit cucreMe XMMUYECKUX
anemenToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

dusnueckue cBOMCTBa HEMETAIIIIOB.
AJoTponusl HEeMETaIUIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hochopa u yriaeposia)

22

XHWMHUYECKUE CBOMCTBA IaJIOTEHOB, CEPBI U
HUX COeIUHCHUNU

23

XUMHYECKUE CBOMCTBA a30Ta, (hochopa u
HUX COeIUHEHUHU

24

XHMMHYECKHE CBOMCTBA YIiIepo1a, KPEMHHUS
U UX COeIUHEHUN

25

[IpumMeHeHne Ba)KHEUIIUX HEMETAUIOB U UX
COeIUHEHUN




26

O0600111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 110
teme «Hemerauisny. BeraucieHus mo
YPaBHEHUSM XUMHUYECKUX PEaKIMid U
TEPMOXHUMHUYECKHUE PACUETHI

27

[IpakTrueckas padora Ne 3. «Pemenue
JKCIIEPUMEHTANBHBIX 3a7a4 10 TeEMe
"Hemertanmsi'"»

28

KonrtponsHas pabota mo remam
«Metamney u «HemeTanis

29

Heoprannueckue u opraHndecKue
KHCJIOTHI. HeOpFaHI/ILIeCKI/IC u
OpPraHUYeCKHe OCHOBAHUS

30

AmdoTepHble HEOpraHu4eCcKue U
opranudeckue coenHeHus. I'eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

31

Pone xuMuu B o0ecrieueHun
9KOJIOTHUECKOH, SHEPreTUIEeCKOU U
MUIIEBON O€30MaCHOCTH, Pa3BUTHH
MEIALUHEL

32

[pencraBnenus 06 00IMMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOT'O TOTYYEeHUS
Ba)KHEHIIINX BEIIECTB

33

UYenoBek B MUpPE BEILIECTB U MaTEpUAIIOB

34

X¥MHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



