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IMOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YPOBHE CpeAHEro o0Iero oo0pa3oBaHUS
pa3pabotana Ha ocHoBe dDenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccutickoit @eaepaiuny», TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI
dbenepanbHOl 00pa3oBaTEIBLHONW NPOTpaMMBl CPEIHETO OOIero o0pa3oBaHMs
(®OIT COO), mnpencraBieHHbix B DefepalbHOM  TOCYJIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, ¢ yuérom KoHueniuu mnpenoaaBaHus
y4eOHOro npeaMera «XuMHs» B 00pa3oBaTeIbHbIX OopraHu3anusx Poccuiickoi
denepanuy, peaU3yIONIMX OCHOBHBIE 00pa3oBaTelibHbIE MPOrPAMMBI, U
OCHOBHBIX TMOJIOXKEHUN «CTparerun pa3BUTHSA BOCHUTAaHUSA B Poccuiickoi
®denepannu Ha niepuon 1o 2025 ronma» (Pacnopsukenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3paboTKe MpOrpamMMbl MO0 XUMUH, K OMpPeneIeHUIO
oOuieit crpaterun 00y4eHus, BOCOIUTAHUS U Pa3BUTHs O0YUarOLIUXCs CPEACTBAMU
yueOHoro npeameta «Xumus» st 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuenrtyaibHbeie nosnoxeHus ®I'OC COO o B3auM00OYCIOBICHHOCTH IIENIEH,
COJIEp’KaHusA, pe3yJbTaTOB OOyueHUss M TpeOOBaHUN K YpPOBHIO MOJTOTOBKU
BBIITY CKHUKOB.

XUMHYECKOE oOpasoBaHue, MOJTy9aeMoe BBIITY CKHUKaMU
o01Ieo0pa3oBaTeIbHON OpraHU3aIH, SBISETCS HEOTHEMJIEMOW YacThI0 HX
oOpazoBaHHOCTH. OHO CHYXXUT 3aBEpIIAOIIAM JTAllOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIMX
I[EJIOCTHOM CHUCTEME XUMHUYECKOro 00pa3oBaHUS. OTH IEHHOCTH KacaroTcs
TIO3HAHUS 3aKOHOB MTPHUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYPBI
YeIIOBEKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBbI0 M TPUPOJHONU cpene. Peanmusyercs xuMuueckoe 0Opa3oBaHME
oOy4Jaromuxcs Ha YPOBHE CPEAHET0 0OIIETo 00pa30BaHMs CPEACTBAMH YUeOHOTO
npeaMeTa «XuMHUA», COACpPKAaHME U TOCTPOCHHE KOTOPOIO OIpECICHbl B
IporpaMMe M0 XUMHUHU C Y4ETOM CIHelnu(UKH HAyKH XUMHUH, ¢ 3HAuCHUS B
MO3HAHUHU TPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOIIECTBA, a TAKXKE C YUETOM
OOmMX TeNe W MPHUHIMIOB, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSHUE
CHCTEMBI CpeiHero ob1mero oopazoBanus B Poccuiickoit deneparum.

XuMUS Kak dJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAET 0coOyIO pOJib B
COBPEMEHHOMW IMBWJIN3AIMH, B CO3JIaHUHA HOBOH 0a3bl MaTepUATbHOU KYJIbTYPHI.
OnHa BHOCHT CBOW BKJIaJ] B (DOPMHPOBAHKE PAIIHOHATBHOTO HAYYHOT'O MBIIIJICHHUS,
B CO3/IaHME L[EJIOCTHOTO MPEICTaBICHUsI 00 OKPYXAIOIEM MUPE KaK O €JUHCTBE
IPHUPOJBI U YeJIOBEKa, KOTOpoe (hopMHUpyEeTCs B XUMUU HAa OCHOBE TTOHMMAHHUS
BEIIIECTBEHHOT'O COCTaBa OKPYIKAIOIIET0 MHUPA, OCO3HAHMS B3aMMOCBSI3H MEXKITY
CTPOCHHEM BEIIECTB, MX CBOWCTBAMU M BO3MOXXHBIMU OOJACTAMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C APYTUMH €CTECTBEHHBIMUA HAYKaMH, XUMHSI CTajla
HEOTHEMJIEMOM YacThl0 MUPOBOI KYJIBTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyZla U JKU3HU KaXJoro ujeHa obmiectBa. COBpeMEHHas XUMHS KaK Hayka
co3uJaresibHas, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHa Ha pEUIeHHE
r00aNbHBIX MPOOJEM YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, FIKOJOTMYECKON 0€30MacHOCTH U OXPaHbI 3J10POBbS.

B coorBercTBUM C OOMMU LENSIMH M MPUHIMIAMHU CPEAHETO OOILEero
obpa3zoBanus cojepxkanue npenmera «Xumus» (10-11 knaccel, 0a30BbIH ypOBEHb
U3yUYeHHs]) OPUEHTHPOBAHO NPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO ITOJITOTOBKY
oOydarouuxcsi, HEOOXOAMMYI0 UM Uil BbIpAOOTKM MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKIIOYEHUS B KU3Hb COLMYMa, MPOJOJIKEHUS
00pa3oBaHMsl B PA3IMUHBIX 001ACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XMMUEH.

CocTaBisOmUMHE TpeaMeTa «XUMUSD» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckass xumus» u «OOIllasgs U HEOpPraHuyeckass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJIEp KaHUsI KOTOPBIX SIBJSIIOTCS OCHOBBI 0230BOM HAYKH: CHCTEMA
3HAHUI MO0 HEOPraHUYECKOW XUMUHU (C BKIIFOUEHUEM 3HAaHUM U3 O0IIeH XUMUH) U
OpraHn4yeckon xumuu. @opMUpPOBAHNE TAHHOW CUCTEMBI 3HAHUM NPU U3YyYEHUH
npeaMeTa OOECleYMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOI000pas3us
BEILECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B IporpamMme Mo XUMHUU Ha OCHOBE
CUCTEMHOIO MOJXO0Jla K M3Y4YEHHI0 Y4YeOHOro Marepuaia U OOyCJIOBJICHA
UCTOPUYECKHM OOOCHOBAaHHBIM  Pa3BUTHUEM 3HAHUU Ha  ONPEACIEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OPraHMYEeCKOW XHUMHHM BEILIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPTraHUYECKUX
COCAMHEHNM, a TaKX€ Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
NpeACTaBlIeHUl O cTpoeHuu BemlecTB. CBeneHUss 00 M3y4yaeMbIX B Kypce
BEII[ECTBAX JIAIOTCS B Pa3BUTUHU — OT YTIIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTUYECKH
aKTUBHBIX COCIMHEHUU. B Kypce opraHnueckoil XMMHUU MOJYy4YarOT Pa3BUTHE
c(hOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOLIET0 00pa30BaHMs IEPBOHAYATIbHBIC
MPEICTABICHUSI O XUMUYECKOM CBSI3H, KIIACCU(UKAIIMOHHBIX IPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUSI, 0 XUMUYECKON PEAKIINHU.

[Togq HOBBIM yTJiOM 3peHHs B mpenMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl WM3YUYEHHBIH HAa YpOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
TEOPETUUECKUI Marepual U (PaKTOJIOTMYECKUE CBEIACHUS O BEIIECTBAX U
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0mias u Heopranuyeckas
XUMUS» OOyYaroNIUMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTUUECKUX MO3HIIHM,



rIy0Xe TOHSATh MCTOPUYECKOE H3MEHEHHWe (YHKIHUM 3TOro 3akoHa — OT
00001aroIel 10 00BICHSIONIEN 1 MPOTHOZUPYIOIIEH.

Enunas cucreMa 3HaHUN O BAXKHEMILIKX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W MPUMEHEHHUH, a TAKKE O XMMHUYECKUX PEAKLMIX, UX CYLIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKkaHus npomnosHsercs B Kypcax 10 m 11 kmaccoB
AJIIEMEHTaMU COJIepKaHUsl, UMEIOIUMU KYJIbTYpOJIOTHYECKUNA U MPUKIATHOU
XapakTep. OTU 3HAaHUSA CHOCOOCTBYIOT MOHMMAaHHWIO B3aUMOCBSI3M XHMHH C
OPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIbHOM M MPaKTUYECKOU
NESATETLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K MPOIIECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUTIOKEHUM XUMHH, TOMOTalOT
BBIIYCKHUKY OpPUEHTUPOBAThCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOjemMax, CBSI3aHHBIX C XMMHEHN, KpUTUYECKH OCMBICIMBATh MH(OpPMaLUIO U
OPUMEHATh €€ JUIsl TIOTOJIHEHUS 3HAHWM, PEIICHUs] WHTEUICKTYalIbHBIX U
HKCIIEPUMEHTAIBHBIX UCCIIEIOBATENbCKUX 33/1a4. B 11eom conepkanue yueOHOro
npeaMeTa «XHUMHS» JTaHHOTO  YPOBHSL U3YYEHUS OPUEHTUPOBAHO Ha
dbopMHUpoBaHKE Yy O0YYAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI JJIi TOHUMAHUS
dunocopckux uaeu, TakMX Kak: MaTepUAIbHOE €IUHCTBO HEOPTraHUYECKOIO U
OpraHUYeCKOr0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, T03HABAEMOCTh MPHUPOJHBIX SBIEHUNW IMyTEM OKCHEPUMEHTa U
pelIeHUs] MPOTUBOPEUMM MEXKIy HOBBIMU (DaKTaMU U TEOPETUUYECKUMU
NPEINOChUIKAMH, OCO3HAHKUE POJIM XUMHUH B PEHICHUU 3KOJOTMUECKUX MpooIieM, a
TaKKe POo0JIeM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJOTUW U MAaTEPHUAJIOB.

B mnnanme pemieHuss 3amad  BOCIMTAHMS, Pa3BUTHS M COIMAIM3ALUU
0oOy4Yaronmxcsi MPUHATBHIE TPOrPaAMMON MO XUMHUHU TOJIXOJbI K ONPEIETICHUIO
colepKaHUsT M TMOCTPOCHMS TMpeaMeTa MpeaycMaTpuBatoT (OPMUPOBAHUE
YHUBEPCAJbHBIX YYEOHBIX JEHCTBUM, HMEIOUMX 0a30BO€ 3HAYEHUE IS
pa3IUYHBIX BHJIOB JEATEIHLHOCTH: PEIICHUS MpoOJieM, TMOMCKA, aHajau3a u
00paboTku UH(POPMAITUH, HEOOXOIUMBIX JIJISl TPUOOPETEHHUS OIbITA TPAKTHUECKOM
U UCCJIEIOBATENbCKON JIEATEbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mpenojaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa30BaHus, TaK U HA YPOBHE CPEIHEro 0OIIero 00pa3oBaHus, MpU ONpeAeTICHUH
COJIepKATEIbHOW XapaKTEPUCTUKU LEJel U3ydeHHUs MpeaMeTa HamnpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTU TPAJAMIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOW HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECCKOM
NESATETLHOCTH YeJIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTyphl. C
METOIMYECKOU TOUKHM 3PEHUS TAKOM IOAXOJ K ONPEACIECHUIO LENEH M3YyUYECHHUS
npeameTa SIBJISIETCSI BIIOJIHE OTIPaB/IaHHbBIM.



CornacHo MaHHOW TOYKE 3PEHUS TJIaBHBIMH LIEJIAMH HU3y4YEHHUS MpeaMeTa
«Xumusn» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBisIIOTCS:

o (opmupoBaHuMe CcHCTEMBbl XHMHUYECKMX 3HAHUW KaK BaKHEHIIeH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU
JekKaT KIIOUEBbIe MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE SI3bIKAa HAyKH, YCBOCHHE W MOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHUE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

o (opMHUpPOBaHUE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pPEaKIHil, HEOOXOIUMBIX MJisi MpUOOpeTeHuUs
YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB M XUMHUYECKUX SBJICHHI,
UMEIOLINX MECTO B MPUPOJIE, B MPAKTUYECKOI U TIOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJAECHUEM U
OOBACHEHHEM XHMHUYECKOTO SKCIHEPUMEHTA, COOJIIOJECHUEM IpaBUI
0€30I1acHOr0 O0paIeHUs C BEIECTBAMHU.

Hapsiny ¢ aTum, comepskarenbHasi XapaKTEepUCTHKA 1IeJIeH U 3a7a4 U3yUueHus
npeaMeTa B IporpaMme o XMMHUK YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMM MPUOPUTETAMH B CUCTEME CpeAHEro od1iero oopazoBanus. CeroaHs B
NpEenojiaBaHUM XUMUKM B OOJbIIEH CTEMEeHH OTAAETCS MPEANOoYTEHUE
MPaKTUYECKOW KOMIIOHEHTE COJIepKaHusl OOy4eHHs, OPUCHTHUPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHUKA 00111€00pa30BaTeIbHON OpraHU3aliy, BIIAJCIOIErO HE
HAa0OpOM 3HAHUMN, a (YHKIHOHAIBLHONH TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TMOJYUYEHUS 3HAHUW U PUMEHEHUS UX B PEAIbHON JKU3HU
JUTS peIlIeHUs MPAKTUYECKUX 3a]1ay.

B cBsi3u ¢ 3TUM Mpu U3Yy4YEHUHM MpeaMera «XUMHUsD JOMUHHUPYIOIIEe
3HaYEHKE MPUOOPETAIOT TAKUE 11U U 3a/1a4H, KaK:

aganTamys oOy4arolMXcs K YCJIOBUSAM TUHAMUYHO Pa3BUBAIOIIECTOCS MUPA,
bopMHUpOBaHME  MHTEIJIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHuUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY TIPUHSITHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOyYaIOIMMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIMI), MMEIOIUX YHUBEPCAJbHOE 3HAYCHHE JUIsl Pa3IMYHBIX BUOB
NESATeTLHOCTH. PEIICHUs Ppo0JieM, MoMCcKa, aHaiu3a 1 00paboTKu nHMOpMaIuH,
HEOOXOAUMBIX JUJII TPUOOPETEHUSI OMNbITA JACITEIBHOCTU, KOTOpas 3aHHMAET
BAXHOE MECTO B [O3HAHUM XHMMHHM, a TaKXe JUIsl OLEHKU C MO3HIIHMA
HKOJIOTUYECKOM OE€30MaCHOCTH XapaKTepa BIUAHMUS BEHIECTB M XHMHYECKUX
IPOIIECCOB Ha OpraHu3m YenoBeKa " HPUPOAHYIO cpenys;



pa3BHUTHE MO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YJaroNUMXCs: CIOCOOHOCTH CaMOCTOSITENBHO MPUOOpPETaTh HOBBIE
3HAHMSA 110 XUMUHU B COOTBETCTBUH C >KM3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIBH30BATh
COBpeMEHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTUH /sl TIOMCKA U aHau3a y4eOHOM U
HAYYHO-TIOMYJIIPHOU HHPOPMAITUH XUMUIECKOTO COJICPIKAHUS;

dbopMupoBaHUe U pa3BUTHE y 00YUYAIOMINXCS ACCOIUATUBHOTO U JIOTHIECKOTO
MBIIUICHUS, HAOMIOAAaTETbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIe OCOOEHHO
HEO0OXOMMBbI, B YaCTHOCTH, MPHU IJIAHUPOBAHUU U TMPOBEIECHUU XUMHYECKOIO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydJaomuxcs yOeKIEHHOCTH B TYMaHUCTHYECKOU
HAIPABJIIEHHOCTH XWMUH, €€ BaXXHOW pPOJIM B PEUICHUH TJIOOATBHBIX MPOOJeM
PaIMOHAILHOTO MTPUPOIOTIONIE30BAHMSI, TIONIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXPAaHEHHS TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO
OTHONICHUS K TPHPOJC M CBOEMY 3JIOPOBBIO, a TaKKe MPHUOOPETEHUS OIbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHHWM ISl TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYalIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMHU.

B yuebGHOM 1utaHe cpemHero oOmero oOpa3oBaHUS MPEAMET «XHUMHS)
0a30BOT0 YPOBHS BXOJHT B COCTaB MpeaMETHOM 00nactu «EcTecTBeHHO-HAYYHBIE
IPEIMETHIY.

OOmiee 4ucio YyacoB, OTBEAEHHBIX JUIS M3YY€HHS XMMUH, HA 0a30BOM YPOBHE
cpeaHero oomiero oopasosanus, cocrapiser 68 yacos: B 10 kinacce — 34 yaca (1
yac B Hememwo), B 11 xmacce — 34 waca (1 wac B Hememo).



COJAEPKXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHUYECKOH XUMHH

IIpeaMer opraHnYecKO XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTEpUANOB. Te€Opusi CTPOCHHS OPraHUYECKHUX
coequHenuit A. M. bytieposa, e€ ocHOBHbIE MOJ0XKeHUs. CTPYKTYpHBIE (GOPMYJIBI
OpPraHWYECKUX BelIeCTB. [omonorusa, wu3zoMepus. XHMHYECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUAX — OJJMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenue o knaccuukauu opraHnueckux Beniects. HomenknaTtypa
OpraHMYeCKUX COEIMHEHHH (CHCTeMaThuecKas) W TpUBHAJIbHbIE Ha3BaHUs
BAKHENIINX ITPEACTABUTENEHN KJIACCOB OPIaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YyUYEHUs BEIIECTB M HUX IPEBPALICHUM:
O3HAKOMJIEHHE C O0OpasllaMu OpraHMYEeCKHUX BEIIECTB W MarepuajlaMu Ha HuX
OCHOBE, MOJIETUPOBAHUE MOJEKYJl OPraHMYEeCKUX BEIIECTB, HAOIIOACHHE U
ONKCAHKE IEMOHCTPALUOHHBIX ONBITOB [0 MPEBPALLEHUIO OPraHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

YriieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
NpocCTeHlline MPEACTaBUTEIN AJIKAHOB: (PU3MYECKUE U XMMUYECKHE CBOICTBA
(peakuuu 3amMeUIeHUs] W TOPEHUsA), HAXOXKJICHHE B NPUPOJE, MOJIYYEHUE U
MPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsAZl. DTUJIEH U MPOIHIIEH —
MPOCTEHIINE TMPEACTABUTEIN AJIKEHOB: (DU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THApPATALMH, OKHCICHUS H
MOJIMMEpHU3aIUH ), TOJIyYEHHUE U TPUMEHEHHUE.

Anxanuensl: Oytaauen-1,3 u metwiOyrtaauen-1,3: crpoeHue, BaxxHeHIue
XMMHYECKHE CBOWCTBA (peakius mojamMepusaiuu). [lomyueHue CHHTETHYEeCKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS], TOMOJIOTHUYECKUH psifl. AlleTUIIeH
— MPOCTEUIIUN TPENICTaBUTENIb AJKUHOB: COCTaB, CTpPOCHHE, (U3UYECKUE U
XUMHYECKUE CBOMCTBA (peaKIMy THAPUPOBAHUS, TAIOTCHUPOBAHUS, THIPATAIUH,
TOpEHHUsl ), MOTYYEHUE U PUMEHEHHUE.

Apenbl. beH3oi: coctas, cTpoeHue, PU3NYecKre U XUMUYECKHE CBOMCTBA
(peakiuu rajJOreHUPOBAHUS M HUTPOBAHUS ), TOJyUYeHUE U TPUMEHeHue. Toayoi:
cocmas, cmpoeHue, (usuyeckue U XuMudeckue ceolicmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJYy4YeHue u npumeneHue. TOKCUUYHOCTH



apeHoB. ['eHeTnyeckas CBsI3b MEXKAY YIVIEBOJOPOJaMH, NMPUHAMJICKANUMU K
Pa3JINYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKU YTIEBOAOPOAOB. [IpupoaHbli Ta3 U NOMYTHBIE
He(dTsHbie ra3el. HedTh u €€ mpoucxoxnenue. Crnocodsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHT (TePMUUYECKHM, KaTaIUTHUEeCKui), muponu3. IIpoayKTel
nepepadoTKku HEPTH, UX TPUMEHEHUE B TPOMBIIIUICHHOCTU U B ObITY. KamMeHHBII
yTOJb U IPOIYKTHI €0 NEPEPAOOTKH.

DOKCNEepUMEHTAJIbHbIE METOAbl M3YYEHHUsS BEIIECTB U UX IPEBpAICHUIL:
O3HAaKOMJIEHHE C 00pa3laMu IJIaCTMAcCC, KAy4yKOB M PE3UHBI, KOJJIEKIINU
«Heptp» u  «Yromp», MOAEIUPOBAHUE MOJIEKYJ]  YIJIEBOJOPOIOB U
raJIOT€HOMPOU3BOIHBIX, MPOBEACHUE MPAKTUUECKON PaOOThI: OJTyYEHHUE STHUIICHA
Y U3y4YE€HUE €r0 CBOMCTB.

PacuérHble 3anaym.

Boluuciaenuss mo ypaBHEHHMIO XMMHYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIECTBA UM MPOIyKTa PEaKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MIIH MPOAYKTOB PEAKIINN).

Kucsiopoacoaepaxanye oprannyeckie coeMHHeHUs1

[IpenenbHble ONHOATOMHBIE CIHUPTHI. MeETaHOA U 3TAHOJ: CTPOECHHUE,
du3NUecKue W XUMUYECKHE CBOMCTBA (peakuuu C AKTUBHBIMU METaUIaMH,
raJIoreHOBOJIOPOJIaMHU, TOpPEHHE), MpPUMEHEHHE. BomOpoNHbIE CBSI3U MEXIY
MOJIEKyJIaMH CITUPTOB. J[eHCTBHE METaHOJA M STaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaroMHble CHUPTHL. ITUJICHTIIMKOIb W TJIMIIEPUH: CTPOCHUE,
buznueckne M XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBHUE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAsl peakilvs Ha MHOTOaTOMHbBIC CIUpThI). JleiicTBue Ha
opraHusM uenoneka. [[pumeHeHue raunepuHa u 3TUIICHTJIAKOIIS .

@deHoJI: CTpOEHUE MOJEKYJbl, (U3NYECKHUE U XHUMHYECKHUE CBOMCTBA.
TokcuuHocTh (heHomna. [Ipumenenue enona.

Anpaerunpl U xemoHwvl. DopManbleruj, aneTalbJACTU. CTPOCHUE,
buznuecKkue U XMMHYECKHUE CBOMCTBA (peaKlMy OKUCIICHHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIUH), TOJTYyUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/leTIbHbIE KapOOHOBBIE KHUCJIOTHl. MypaBbuHas W
YKCYCHAasi KUCJIOTHI: CTpOCHHE, (PU3UUYECKHUE U XMMUYECKHUE CBOMCTBA (CBOMCTRA,
oO1ue s Kjlacca KUCIIOT, peakius dTepruUKaINT ), TOJTyYSHHE U IPUMEHEHHE.
CreapuHOBas U OJICMHOBAsI KUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KUCIIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, X MOIOILEE JEHCTBHE.

Cnoxnble 3QuUpbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ uaponus
cnoxubIx d¢upoB. XKupsl. ['uaponus xupos. [Ilpumenenue xupoB. buonorndeckas
poJIb KUPOB.




YriaeBoapl: coCTaB, Kiaccuuikaius yrieBogoB (MOHO-, JHU- H
noJucaxapu/inl). [ 1r0K03a — MPOCTEHIINI MOHOCAXapH/I: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3MYECKHME U XHMHUYCCKHE CBOWCTBA (B3aMMOJICHCTBUE C
rugpokcuaom menu(Il), okuciaeHne aMMuadHbBIM pacTBOpoM okcua cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TIIOKO3bI), HAXOXKIEHUE B MPHUPOJIC, MPUMEHEHHE,
ononoruueckas ponb. ®otocunTtes. OpyKTO3a KaK H30MEpP TITHOKO3HI.

Kpaxman u nemwirono3a kak npupoaHbie nojumepbl. CTpoeHHe Kpaxmalia u
1e/oo3bl.  duznueckue W XUMHUYECKHE CBOWCTBA Kpaxmaja (THAPOIIH3,
KaueCTBEHHAs pEaKIUs C HOJIOM).

ODKCHEPUMEHTAIIBHBIE METOJbl M3YyYE€HUS BELIECTB WM WX IPEBPALICHUI:
MpOBEJICHNE, HAOIIOACHNE U ONMHUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIUM OJHOATOMHBIX CIUPTOB (OKHMCIECHHUE ATAHOJIA
okcupoM menu(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aMMOJICHCTBUE TJIUIICPUHA C
ruapokcuom menu(ll)), ampaerunoB (OKuciIeHHe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom memu(Il), B3amMoacHCTBHE Kpaxmalla ¢ HOIOM),
MPOBEICHHUE MPAKTUYECKON paObOThI: CBOKWCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnnie 3agaun.

Boluucienuss mo ypaBHEHHMIO XMMHYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OHOTO U3 HCXOIHBIX BEIICCTB WM MPOAYKTOB PEAKIIUN).

A30TCOoAEpKAIIHE OPraHUYECKUE COCTUHEHUSI.

AMHMHOKHCIIOTHI KaK aM(OTEepHBIE OpraHUuYecKue coeTuHeHNs. PrU3ndecKue
U XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha puUMepe TrinHa). buomorudyeckoe
3HAYCHUE aMUHOKUCIOT. [lenTuasl.

benku kak mpupomHbIe BBICOKOMOJEKYISIpHBIE coeauHeHus. llepBuunasd,
BTOpHUYHAA M TPETHYHAS CTPYKTypa OENKOB. XHWMHYECKHE CBONCTBA OCIIKOB:
TUIPOJIN3, JICHATYpallusl, KAYeCTBEHHBIE PEAKIIUU HA OCITKH.

ODKCHEPUMEHTAIIBHBIE METOJbl M3YYE€HUS BEIIECTB M WX MPEBPAIICHUN:
HaOJI0JICHNE U ONMCAHKUE IEMOHCTPAIMOHHBIX OMBITOB: JCHATYpalus OEIKOB MpU
HarpeBaHUH, [IBETHBIC PCAKIINU OCIIKOB.

BbicokoMoJIeKy A pHbIE COeIMHECHUS

OCHOBHBIE OHSATHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIUMEPU3AIMH, CPEAHSS MOJICKYJISIpHAsS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM —
MOJIMMEPU3AIUS U TIOJIUKOHICHCAIIHSL.

OKCHEPUMEHTAJIbHBIE METOJIbl M3YUYECHHUS BEIIECTB M HUX MPEBPAIICHUA:
03HaKOMJICHHE C 0Opa3aMu IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexnpeMeTHbIX CBSI3eH MPU U3yUYEHUU OPTraHUYECKON XUMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HMCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TMOHATHHA, TaK U TIOHITHH, SBJISIOIINXCS CUCTEMHBIMU TSI OTACIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO111e ecTeCTBEHHO-HAYUHBIC MMOHSTHS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3a,
3aKOH, TEOPHSl, aHAJIU3, CUHTE3, KIacCU(pUKaLUs, TEPUOIUIHOCTb, HAOIIOICHHE,
U3MEpEHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE.

dusnka: Marepus, OJHEPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJIa,
DSHEPreTUYCCKUN YpPOBEHB, BEIIECTBO, TEIO, O0BEM, arperaTHoe COCTOSHHE
BEIECTBA, (GM3MUYESCKHE BEIMUNHBI U €AWHUIIBI UX U3MEPEHHS.

buonorus: kierka, opraHusm, ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTe3, OMOJOTMYECKU AKTHUBHBIC BellecTBa (OEJKH, YTIEBOJbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasibl, TOpHBIE TOPOIbI, MOJE3HbIE HCKOTIAeMbIe, TOTUIUBO,
pecypcehl.

TexHonorusa: NUIIEBbIE NPOAYKThI, OCHOBBI PAILMOHAIBHOIO IHUTAHMS,
MOIOUIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKUE MPENaparhl, MaTepUabl U3
MCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOP'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBBI XMMHUHU

XUMUYECKUN 3JeMEHT. ATOM. Snpo aroma, H30TONBIL. DJIEKTPOHHAS
000JI0uKa. DHEPreTHUECKUE YPOBHH, ITOTyPOBHU. ATOMHBIE opOuTaiu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paCIpeIeICHHs JIEKTPOHOB M0 OpOUTAIsIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYPALIUS AaTOMOB.

[Tepuoanueckuii 3axoH u [lepronnueckas cucreMa XMUMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b EpUOIUUECKOTO 3aKOHA U [lepuoanyeckoi CUCTEMBI
xuMu4eckux dneMeHToB 1. 1. Menneneesa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS CBOWCTB XHWMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM MPOCTHIX W CJIOXKHBIX BEIIECTB MO TPYIIaM U TEPUOIaAM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKas CBS3b. BHAbl XUMHUYECKOW CBS3U
(KOBaJICHTHAsI HEMOJIIPHAS Y TIOJISPHAS, MOHHAS, MEeTaJUTMYeCKas ). MeXaHu3Mbl
oOpa3oBaHMsI KOBAJCHTHOM XHUMHUYECKOW CBSI3M (OOMEHHBIM M JIOHOPHO-
aknenTopHeIi). BomopoaHas cBsi3b. BameHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTD.
CreneHpb OKUCTIEHHUS. NoHnsr: KATHOHBI 151 AHUOHBI.



BemiectBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUSA. 3aKOH
MIOCTOSIHCTBA COCTABA BEIIECTBA. | UMbl KPUCTALTUNYECKUX PEIIETOK. 3aBUCUMOCTb
CBOWCTBA BELIECTB OT TUIMA KPUCTALTMYECKON PEIIETKU.

[TonsiTie 0 AUCHEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPBHI.
MaccoBas 10111 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COEJIMHECHUU. Homenknarypa
HEOPraHMYEeCKUX BEIIECTB. ['eHeTMyecKas CBA3b HEOPTraHUYECKUX BEIECTB,
NPUHAUICKAIINX K PA3IIMYHBIM KJIACCaM.

Xumnueckas peakuus. Krnaccudpukanuss XUMHUYECKUX  peakiui B
HEOPraHWYECKOW M OPraHMYE€CKONM XMMHH. 3aKOH COXPAHEHHs MacChl BEIIECTB,
3aKOH COXpPaHEHHUs U MPEBPAILICHUS SJHEPTUH ITPH XUMUUYECKUX PEAKLIUAX.

CKopocCTh peakuuu, €€ 3aBUCUMOCTh OT pa3JInYHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XHUMHUYECKOe paBHOBecue. DakTopbl, BIUAIOIIME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoauTrueckas qucconuanusi. CUibHbIE U clla0dbie 3eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTPAJIbHAS, IIEITOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIBLHBIE PEAKIUH.

DKCNEpUMEHTAJIbHBIE METOAbl HM3YyUYECHUS BEIIECTB W MX MPEBpPAIICHUN:
nemoHcTpanus Tadnuil «[lepuonuueckas cucrema XuMu4eckux 3meMentoB Jl. .
MenneneeBay, n3ydeHue MOJENIECH KPUCTANIMYECKUX PEIIETOK, HAOII0ICHUE U
OIHCAHUE JICMOHCTPAIIMOHHBIX W JTAOOPATOPHBIX OMBITOB (Pa3IoKeHUE TEpOKCHUIa
BOZIOPOJIa B IPUCYTCTBUM KATAIA3ATOPA, ONPEAECICHUE CPEABI PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHMBEPCAIBHOTO WHAMKATOPA, PEAKIMK HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKOU paboThl «BnusHue pa3nuuHbX (HaKTOPOB HA CKOPOCTh
XMMUYECKON PEAKLU.

Pacuérnpie 3amaun.

Pacuétl 1O ypaBHEHHUAM XUMHUYECKHUX pEaKUuid, B TOM YHUCIE
TEPMOXHUMHUYECKHUE PACUYETHI, PACUETHI C MCITOJIB30BAHUEM IOHATHUS «MAacCOBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckast XuMus

Hemerambl. Ilonoxenne HemeraioB B llepuomnueckoin cucreme
xuMu4deckux siaeMentoB JI. M. MenjaeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
®du3znyeckre CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IpUMEpe
KHCJIopoaa, cepbl, hocopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbochopa, yraepoma W KpeMHHSA) M HX  COSOUHECHHH  (OKCHIOB,
KHUCJIOPOACOAEPKAIINUX KUCIIOT, BOJOPOJAHBIX COCTMHEHUN).

[TprMeHEeHNE BaKHENIIMX HEMETAIJIOB U UX COEAMHEHUU.



Meramnsl. [lonoxxenue meramios B [lepuoauueckon cucreMe XUuMUYECKUX
anemeHToB J[. . MenneneeBa. OCOOCHHOCTH CTPOCHHMSI IEKTPOHHBIX 000JI0YEK
aToMOB MeTaioB. O0mue ¢u3nueckue cpoiicTBa MeTauioB. CrijiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN PsT HAIPSIKEHUA METAJLIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAIIOB (HATpUM, KaJlMi, KalbIUH,
MarHu#, alfOMUHUH, IIAHK, XPOM, JKEJIe30, Me/Ib) U KX COCTUHCHU.

OO6mue cnocoObl Noy4eHUs: MeTauioB. [I[puMeHeHue MeTaioB B ObITY U
TE€XHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl M3y4YEHUs BEIIECTB U HUX MPEBPALICHUN:
U3y4YeHUE KOJIEKINH «MeTalibl U CIUIaBb», 00pa3lioB HEMETAIUIOB, PEIICHHUE
IKCIIEPUMEHTANIbHBIX 3a/lad, HaOJIOJIeHWe M ONMUCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMO/JICHCTBHE THIPOKCH A ATFOMUHUS C PACTBOPAMHU
KHUCJIOT | [IeI0Yel, KaYeCTBEHHBIE PEaKIINU Ha KATHOHBI METAJIIOB).

Pacu€rnble 3anaumn.

Pacuérthl maccel BemecTBa win 00bEMa ra3oB 1O U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB,
pacu€tel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIIMU, €CITH OJTHO
13 BEILIECTB UMEET TPUMECH.

XuMus v KU3Hb

Ponp xumuu B oOecriedeHuu 3KOJIOTUUECKOM, SIHEPTreTUYECKON U TTUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIUHBI. [loHATHE 0 HAyYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpenacraBiaenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
IIOJTyYEHHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHUAIOB: BAXXHEUIIUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKh, CTEKJIO, KEepamuKa,
MaTepualbl JJIsl AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yA0OpeHus.

XUMUS U 3JI0POBbE YEJIOBEKA: MPABUIIA HCIIOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO UCIIOIb30BaHUS MIPENapaToB OBITOBON XUMHU
B [IOBCEIHEBHOM >KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzarusi MeXINpeAMETHBIX CBS3ed TpU  U3ydeHUW oOmed u
Heopranudeckoil xumuu B 11 kacce ocyliecTBiIsieTcs Yepe3 UCIO0JIb30BAaHUE KaK
OOLIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUM, TaK M TOHATUM, SBISIOIINXCS
CUCTEMHBIMH JIJISl OTJIENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccuukamus, MepUOIUIHOCTh, HAOIIOICHHE,
JKCIIEPUMEHT, MOJIEJIMPOBaHME, U3MEpEHHE, SIBJICHUE.



dwusuka: MaTepusi, JHEPTHsI, Macca, aTOM, dJICKTPOH, POTOH, HEUTPOH, HOH,
M30TOII, PaIMOAKTHBHOCTh, MOJIEKYJIa, SHEPTETHYECKHA YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHoOe COCTOSTHHE BEIIECTBa, (PU3NICCKUE BETUYUHBI U €AMHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opraHusM, 53KOcuUCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPraHU3ME.

["eorpadust: MuUHEpalbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOTIAeMbIe, TOTUIHBO,
peCypchl.

TexHoNOTHSA: XUMHIYECKasi IPOMBIIICHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEpPHANIOB, CEIbCKOXO3SHCTBEHHOE IMPOU3BOJICTBO, MHIIEBAS
POMBIIIIICHHOCTh,  (hapMaleBTUYEeCKass MPOMBIIUIEHHOCTh, IPOW3BOJICTBO
KOCMETHYECKHX TperapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpPHAIIOB,
AIIEKTPOHHAS TPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMUHN
HA BA30BOM YPOBHE CPEAHEI'O OBIIIEI'O OGPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDI

®I'OC COQO ycranaBiaumBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHUS
OoOyJalomMMHUCA TPOTPpaMM CpeaHero ooOImero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeAMETHBIM U TpeAMETHBIM). HaydHOo-MeToAndeckoil OCHOBOM st
pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPaMM CPEIHEro OOIIEero
00pa3oBaHusl ABJISIETCS CUCTEMHO-IESITENbHOCTHBIM MOIXOI.

B cooTBeTCTBHHM C CUCTEMHO-IEATENBHOCTHBIM IOJXOJAOM B CTPYKTypE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeameTa «XUMHUs Ha YPOBHE CPEIHETO
0011ero 00pa30BaHuUs BBICIECHBI CIEIYIONINE COCTABIISIOIIUE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKON Tpa’KJTaHCKONW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTU U CAMOOIPEACIICHHUIO;

HaJIMYUe MOTUBALIUU K 00yUYEHHUIO;

[eJICHANPaBIEHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN TMYHOCTH HA OCHOBE
KJTIOUEBBIX [IEHHOCTEN M UCTOPUUECKUX TPAAUIM 0a30BOI HAYKHU XMMUM;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIIbHOCTU 1LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU 1E€IO0CTHOU
CUCTEME XUMUYECKOr0 00pa30BaHMUS;

HaJIM4Me NPABOCO3HAHUS FKOJIOTMUYECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTDH )KU3HEHHBIC IJIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeIMETa «XHUMHS» JTOCTUTAIOTCS B
€AMHCTBE Yy4YeOHONM U BOCIUTATEIBHON JAESITENIBbHOCTU B COOTBETCTBUHM C
I'YMaHUCTUYECKUMH, COLUOKYJIETYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU
U UJeanamMu pPOCCHUMCKOro TPa)KJaHCKOro 00IlecTBa, MPUHITHIMU B OOILIECTBE
HOpMAaMH W  [paBWIaMH TOBEACHUS, CIOCOOCTBYIOIIMMHU  IpoIleccam
CaMOIIO3HAHUsA, CAaMOPA3BUTHSI WU HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
00yJaroIIMXCs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHMS TNpeAMeTa «XHUMUS» OTpaxkaroT
c(OPMHUPOBAHHOCTD OIBITA IMO3HABATEIILHOW W MPAKTUYECKON AESITEIbHOCTU
00y4aroluXxcsl 0 peaan3aluu MPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHCTIE B
4acTu:

1) rpa:kmIaHCKOro BOCTIMTAHMS:

OCO3HAHMSI O0YYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBAKEHUS K 3aKOHY U IPABOIIOPSAIKY;

MPEJACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKON JAESITENBbHOCTA IMPU CO3JaHUU
y4€OHBIX TTPOEKTOB, PEIICHUH YUY€OHBIX U MTO3HABATENbHBIX 33]1a4, BHITTOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHS, JOTUKY H
apryMEHTBI IPYTUX MPU aHATN3€ Pa3IMYHbIX BUIOB YUeOHOH JeATEIbHOCTY;

2) MaTPUOTHYECKOTO0 BOCTIUTAHMS:

LHEHHOCTHOTO OTHOLIEHHSI K HWCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OT€YECCTBCHHON XUMUH;

YB@KEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTHUUYECKOTO
NPUMEHEHUs XUMHH, OCO3HAHMSI TOTO, YTO JOCTHXKEHHS HAyKHU €CTh PE3yJbTaT
JUINTENIbHBIX ~HAOJIOJCHUM, KPOMOTIUBBIX SKCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSITHHOTO TPY/la YYEHBIX U IPAKTUKOB;

MHTEpeca U TO3HABATEJIbHBIX MOTHUBOB B MOJYYEHHH U MOCIEAYIOUIEM
aHanu3e MHGOPMAIIMK O IEPEIOBBIX JOCTUXKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOTO BOCIMTAHUS:

HPaBCTBEHHOI'0 CO3HAHUsI, STUYECKOTO MOBECHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAIINH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH,

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJCHUE U MOCTYNKU CBOMX TOBApUUICH C
MO3ULIUA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUUA ITUX
MOCTYTIKOB;

4) ¢ropMupoBaHUsi KyJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30MacHoro obpa3a KU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmofeHrs TpaBuil 0e30macHOro OOpalleHHsl ¢ BEIIECTBAMU B OBITY,
MOBCETHEBHOM KM3HU U B TPYAOBOM JCSITEIBHOCTH;

MOHUMAHUS LEHHOCTU TNpaBUJ WHAUBUAYAJBHOTO M KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHNS B CUTYAIUAX, YTPOKAIOIINX 30POBBIO U KU3HHU JIO/IEH;

OCO3HaHUS MOCJEICTBUI U HEMPUATHUS BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS
QJIKOTOJ1s5, HAPKOTUKOB, KypEeHHUS1);

5) Tpy10BOr0 BOCIIUTAHHUS

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTHU B  Y4€OHO-HCCIIEI0BATEIbCKOU
NEeSATETbHOCTH, OOILIECTBEHHO TMOJIE3HOM, TBOPYECKOM U JpYrux BHJIAX
NEeSATEeTbHOCTH,

YCTAaHOBKA Ha aKTHMBHOE YYacTHE B PpEIICHUHM MPAKTHUYECKUX 3adad
COIIMAIBHOM HAPaBICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIBI);



MHTEpEca K MPaKTUYECKOMY M3YUEHHUIO MPOPECCUil pa3IuuHOTO poja, B TOM
Y1CJie HA OCHOBE MPUMEHEHHUS PEAMETHBIX 3HAHUM 110 XUMUWY;

YBaXEHUS K TPyHy, JIOAIM TPyAa U pe3yJbTaTaM TPYAOBOU JAEATENbHOCTH;
TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHIMBHyaJIbHOW TPaeKTOPHUU
oOpa3oBaHus, Oyayuiei nmpodeccuu U peanu3alri COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUU, HHTEPECOB U

noTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrHYECKOro BOCIIUTAHMS

AKOJIOTUYECKH LEJIECOO00Pa3HOr0 OTHOLIEHUSI K MPUPOJE, KaK UCTOUHUKY
CYILIECTBOBAaHMS KU3HU Ha 3EMIIE;

MOHUMAaHHUS TJIO0ATBHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM, BIUSHUSA
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE TPUPOTHON M COIUATBHON CPEJIBL;

OCO3HaHUS HEOOXOJMMOCTH WCIOJb30BaHUSl JTOCTHKCHUN XUMHUU A
peLIeHUs BOMPOCOB PAlMOHAIBHOTO TPUPOIOTIOIb30BAHMUS;

AKTUBHOTO HENPUATUA JACHCTBUN, TMPUHOCALIUX Bpel OKPYKAIOIIEH
IPUPOJHON cpefie, YMEHHS MPOrHO3UPOBATh HEOJATONPUATHBIE YKOJIOTHYECKUE
TIOCJIEICTBUS PEANPUHUMAEMBIX JCUCTBUN U TIPEOTBPAIIATh UX;

HAJIMYMSI Pa3BUTOTO KOJOTUYECKOTO MBIILIEHUS, 3KOJIOTHYECKON KYJIbTYPBI,
OTbITa NS TEIbHOCTH HKOJIOTUYECKOMN HaIPaBJIECHHOCTH, yMEHUs
PYKOBOJCTBOBAThCA UMH B MO3HABATEIHLHON, KOMMYHUKATUBHOW U COIIMAIBHOU
NpakTUKE, CHOCOOHOCTM M YMEHHA AaKTUBHO MPOTUBOCTOSTH HJEOJIOTHU
xemodobuu;

7) MEHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTUKY;

MOHUMaHUA CHeuupUKN XUMHHM KaK HayKH, OCO3HAHHUS €€ pojau B
(GOpMHUPOBAHUM PALMOHAILHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOIO
MPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M pPEHICHUU MPOOJIeM COXpaHCHHUS
MIPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OH 3HAYMMOCTH XHMHH JJI1 COBPEMCHHOM
[UBWIN3AIMU: B €€ TYMaHMCTHYECKOW HANpaBJICHHOCTH W Ba)XXHOW PO B
CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOU KyJIbTYPHhI, PEIICHUHU TTI00AIbHBIX MPOOJIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA — CBIPHEBOM, SJHEPTETUYECKOM, MUILIEBOU U
IKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, 0OCCIICYCHUHU YCIOBHIMA
YCHEIIHOTO TpyJa M HKOJOTUYECKH KOMQOPTHOM KM3HM KaXKJIOro UJeHa
00IIECTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTU: TOHUMAHHUS CYIIHOCTH METOJI0B
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CHOCOOHOCTH UCIOJIb30BaTh



MOJIy4aeMble 3HAHUS JIJIs1 aHAJIM3a U OOBSICHEHUS! SIBJICHUIN OKPYKAIOILEro MUpa U
MPOUCXOMAMUX B HEM M3MEHEHUH, YMEHUs JienaTh 00OCHOBAHHBIEC 3aKIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HMEIOMIMXCS JaHHBIX C IEJIbI0 TOJTYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS Jis
perieHus mpo0ieM B peabHbIX KU3HEHHBIX CUTYALUIX;

MHTEpeca K MO3HAaHUIO U UCCIIE0BATENbCKON JeATeNbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHMUI0, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUW MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TPYJa B Pa3iIudHbIX chepax npodeccuoHanbHON
NeSITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHUS yUeOHOr0 npeameTa « XUMus» Ha
YPOBHE CPEJHET0 001Iero 00pa30BaHKs BKIIOYAIOT:

3HaUMMble 111 (POPMUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEXKIPEAMETHBIE) OOICHAYYHBIC TOHSATHS, OTPAXKAFOIIUE
LEJIOCTHOCTh HAYYHOM KAapTUHBI MHpa U cHenupuKy METOJI0OB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUSI, SIBJICHUE,
npoliecc, CUCTeMa, HayuHbIN (akT, IPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, UCCIICIOBAHNE, HAOIIOICHUE, I3MEPEHNUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIE yUeOHbIE IeUCTBUS (IIO3HABATEIbHbIC, KOMMYHHUKATUBHBIE,

perynsTuBHbIe),  oOecmeuuBatonme  GopmupoBaHue  (YHKIIMOHAIBLHON
I'PaMOTHOCTH U COIIMAIbHOM KOMITETEHIIMHA 00YYaIOIUXCS;
CIIOCOOHOCTh o0y4Jaronmxcs UCII0JIh30BATh OCBOEHHbIE

MEXIUCIUTIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS W YHHUBEPCAIbHBIC YICOHBIC
JICCTBYS B IO3HABATEJIbHOW U COLIUAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PE3YNbTATH OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4COHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYyJISSTUBHBIMH
JICUCTBUSIMU.

OBjaieHHe  YHUBEPCAJbHBIMH  Y4YeOHBIMM  IO3HABATEJIbHBIMH
A CTBUSIMM

1) 6a3oBble JIOTHYECKHE CHCTBUS:

CaMOCTOSATENIbHO  (OpMYJIMPOBAaTh M aKTyaJIu3UpOBaTh MpoOJeMy,
BCECTOPOHHE €€ pacCMaTPUBATh;

ONpeNeTATh IEIN JeSITEIbHOCTH, 3ajlaBas MapaMeTpbl U KPUTEPHUHU HUX
JOCTHXKEHHSI, COOTHOCUTH PE3YJIbTaThl ACATEIbHOCTU C MOCTABJICHHBIMU 1IEISAMU;

HCMO0JIb30BaTh MPU OCBOCHUHU 3HAHUI MPUEMBI JJOTHYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKKU MOHSATUN U YCTAHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS U1 OOBSICHEHUS OTNIETbHBIX (JaKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBAHHUS UM KpPUTEPUHM sl KIACCU(PHUKAIMU BEIIECTB WU
XUMHUYECKHUX PEaKIIni;

YCTAHABIIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3M MEXIY HW3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHAYKTHUBHBIC, IEAyKTUBHBIC, IO
AHAJIOTUH), BBISBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PacCMaTPHBACMBIX
SIBJIEHUAX, (GOPMYITUPOBATH BHIBOABI U 3aKIIOUCHHUS,

IPUMEHSATH B MPOIIecce MO3HAHMS, UCTIONb3YEMbIe B XUMUN CUMBOJUYECKHE
(3HaKOBBIE) MOJIENTH, TIPEOOPA3OBBIBATH MOJICIHHBIC TIPEICTABICHHUS — XUMUYIECKHA
3HaK (CMMBOJ) D3JE€MEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHYECKOM
peakiy — TPHU PEIICHUH YYEeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC MPEACTABIICHUS 1)1 BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKHUX PEAKIIU.

2) 6a30BbIe HCCIIEN0BATEIbCKHE TeHCTBHUS:

BJIaJ€Th OCHOBAMHM METOJIOB HayYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuu;

(dbopMyIMpOBaTh LIEH U 33]]a4d UCCIIEIOBAHMS, UCTIOIH30BATh MOCTABJICHHBIC
U CaMOCTOATENIbHO C(HOPMYJIUPOBAaHHBIE BOIMPOCHI B KAauye€CTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI AJ11 (POPMHUPOBAHMS TUIIOTE3bI IO IPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbIX CYKJICHUI;

BJIQJCTh HABBIKAMU CAMOCTOSITEIbHOTO IIJIJAHUPOBAHUS U TPOBEICHUS
YYEHUUECKHUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HA0IIOAATh 32 XO10M
npoliiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €r0 Pe3yJbTar, (HOpMYyJIUPOBATH
0000IICHUST U BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEOBAHMUS,
COCTaBJIATh 000CHOBAHHBIN OTYET O MPOACIIAHHOMN paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM MCCIIEIOBATEIbCKOW U MPOEKTHON
NEeSATETbHOCTH, MPOSABISTH CHOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIbHOMY
MOMCKY METOJIOB PEIICHHUS MPaKTUUYECKUX 3a7ad, NPUMEHEHHUIO pPa3TMYHbBIX
METO/IOB IMO3HAHMUSI.

3) pa6ora ¢ nHpopMAaIHEii:

OPUCHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HWHQopManuu (HAy4dHO-
NOMyJIApHasl JIUTepaTypa XMMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIE MOCOOUS,
pecypebl MHTEpHEeTa), aHanu3upoBaTh MH(GOPMAIUIO Pa3INYHbIX BUAOB U (HOpM
IpPEICTABJICHHUS, KPUTUYECKH  OLICHUBATh e€¢  JOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTH;



dbopMyIUpPOBaTh 3aNpPOCHl U MPUMEHSIThH PA3IMYHbIE METOAbI MPU TIOUCKE U
orOope wuH(poOpmManuu, HEOOXOIMMOM HJisi BBHINOJHEHUS Y4EOHBIX 3ajad
ONpeaenEHHOr0 TUIIA;

OpUOOPETaTh OMNBIT MCHOJIb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI M Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbBHO ~ BBIOMpaTh ONTUMaJbHYI (OpMy NpeacTaBICHUS
uHpOpMaUH (CXeMbl, TpapUKH, TUarpaMMbl, TAOJUIIbI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAyYHbIA S3BIK B KAaueCTBE CpPEACTBA Ipu padoTe cC
XUMUYECKON UH(pOpManuen: MPUMEHATh MEKIpEeAMETHbIE (PU3nyecKue Hu
MaTeMaTUIeCKUe) 3HAKU U CUMBOJIBI, POpMyJibl, aO0OpeBUATYPhI, HOMEHKIIATYPY;

UCIIONB30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATJISITHOCTH.

OBiaienne YHHBEPCATbHBIMH KOMMYHMKATHBHBIMH €CTBUSAMU:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMbI B X0JI¢ TUaiora u/mim
JTUCKYCCUM, BBICKa3blBaThb WJE€H, (POPMYJIUPOBATH CBOM  MPEHJIOKCHUS
OTHOCHUTEJILHO BBITIOJHEHHS TIPEITIOKEHHON 3a1a4W;

BBICTYIIaTh C MpE3EHTAIMeNl pe3yJbTaTOB MO3HABATEIbHON JIEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSTENIBHO MM COBMECTHO CO CBEPCTHHKAMM IMPU BBIMOTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, TPAKTUUECKON pabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peasiu3alluu yueOHOro MpoeKTa U (GOPMYITUPOBATH BHIBOBI
[0 pe3yJIbTaTaM IMPOBEIEHHBIX WCCIECIOBAHUN MYTEM COIrJIACOBAaHUS MO3ULIMMN B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OBiaieHle YHUBEPCATbHBIMH PeryJIATHBHbIMHU JAeCTBUSAMU:

CaMOCTOSITEJIbHO TUIAHUPOBaTh U OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NeSATeTLHOCTh, OmpeAesis e Ledu W 3aJadyd, KOHTPOJIMPOBATh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MpejiaracMblil ajJroOpuT™M JEUCTBUN TpHU
BBINIOJIHEHUHM YYE€OHBIX M HCCIEIOBATEIbCKUX 3a/]ad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIA CMOCOO MX peuieHuss ¢ YYETOM IMOJYyYEHHsS HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATETLHOCTH Ha OCHOBE CaMOaHaIn3a
U CaAMOOILICHKH.

INPEAMETHBIE PE3YJbTATHI

10 KJIACC

[IpenMeTHble pe3ynbTaTbhl OCBOEHHsS Kypca «OpraHudeckas XHUMHS»
OTpaXaror:

c()OPMUPOBAHHOCTh MPEJCTABIECHUA O XUMUYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAyYHOU KAPTUHBI MHUpA, POJM XUMHUH B T[IO3HAHUH SIBICHUI



Opupoabl, B (OPMUPOBAHWUM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAUMOM JAJIsl pelleHHs MPAKTUUECKUX 3aaad
Y SKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M TPUPOIHOM
cpene;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAaHHMM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloIfe MOHATUS (XUMUYECKUNA SJIEMEHT, aToM, OJJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIA, BAJIECHTHOCTD, 3JIEKTPOOTPULATENBHOCTh, XUMUYECKas]
CBSI3b, CTPYKTYypHasi popmyna (pa3BEpHyTas U COKpaliEHHAs), MOJIb, MOJISIPHAS
Macca, MOJISIpHBIA OOBEM, YIVIEpOAHBIA CKeNleT, (PYyHKIMOHANbHAs TPYIIIa,
paauKai, u30Mepus, U30MEPbI, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YIJI€BOIOPOIbI,
KHCIIOPOJ M a30TCOJEpKallle COEAUHEHUsI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIC COCIMHEHUS); TECOPHH U 3aKOHBI (TEOpHUs CTPOCHUS
opranuveckux BemiectB A. M. ByTiepoBa, 3akoH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XMMHH; MUPOBO33PEHUECKHE 3HAHMS,
JeXallne B OCHOBE MOHMUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, ()aKTOJIOTMYECKHE CBEJCHHS O CBOICTBaX, COCTaBe, MOJYYEHUH U
0€30I1acCHOM HCIOJIb30BAaHWU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JIeITeIbHOCTH YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHUI BBIABIISTh XapaKTEPHbIE MPU3HAKU MOHATUH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS MIPU
OMKMCaHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYECKUX COCIUHEHUM;

c()OPMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIs
COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMynT OpraHMuYecKMX BEIIECTB M YypaBHEHUH XUMHUUYECKHX PEAKIUH,
U3rOTaBJIMBATh MOJEIIA MOJIEKYJI OPraHWYECKUX BEUIECTB AJIA WIUIFOCTPAIMU UX
XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATH MPUHAIJICKHOCTh U3YUCHHBIX
OpPraHUYECKUX BEIIECTB MO HX COCTABY U CTPOCHUIO K OIPEACIEHHOMY
KJIACCy/TpyIIe COEAUHEHUN (YIJIEBOIOPOJbI, KHUCIOPOJ U a30TCcOoJepiKaliue
COCIMHEHUSI, BBICOKOMOJIEKYJISIPHbIE COEAUHEHUs), JaBaTh WM Ha3BaHUS IO
cucremarnueckoii HomeHkaatype (IUPAC), a takke NpUBOIUTH TPUBUAIBHBIC
HA3BaHUs OTJIEJIBHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIUJICH, alleTUJIEH,
ATUJICHTJIMKOJIb, TIHUIEPUH, (PeHO, GopMaNbIACTUl, alleTalbIAeTH, MypaBbUHAS
KUCIIOTA, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJHOKO3a,
bpykTO3a, Kpaxma, UeUII0I03a, TIULKH);

c()OPMUPOBAHHOCTh YMEHHSI OINPEACNSITh BHUIbl XHMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHHAX (OJMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh yYMEHHS TPHUMEHSTH IOJOKEHUS TEOPUH CTPOCHUS
opraHnyeckux BemecTB A. M. ByTiepoBa i1 00bSICHEHHUS 3aBUCUIMOCTH CBONCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHUS MACChI BEIIECTB;

chOpPMUPOBAHHOCT, YMEHMH  XapaKTepu30BaTh COCTaB, CTPOECHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA THUIMYHBIX MPEICTABUTEICH pa3IMUHBIX
KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, STHUJICH, MPOMWICH, alleTUJIEH,
oyramuen-1,3, metunoyraaueH-1,3, 6€H30J, METaHOJ, dTAHOJ, THJICHTIUKOJb,
TJIMIEPHUH, (PEHOI, alleTanbAeI, MypaBbUHAS U YKCYCHAasl KMCJIOTBI, IJII0KO03a,
KpaxmaJj, IeJUIFJI03a, aMHUHOYKCYCHAs KHCIIOTA), WLTIOCTPHPOBATh I'CHETHUCCKYIO
CBSI3b MEXIY HHUMH yPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEaKIHi C
UCII0JIb30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUHUKH YTIEBOAOPOIHOTO
Coipbs (He(pTh, NPUPOAHBIA Ta3, yTOjib), CIOCOOBI HUX TNEPepadOTKU U
MpaKTUYECKOe MPUMEHEHUE MPOAYKTOB ePepabOTKH;

c(hOpPMUPOBAHHOCTh YMEHHUN NPOBOJUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMA, KOJIMYECTBA UCXOJAHOTO BEIIECTBA WM MPOIYKTa
peakiu MO H3BECTHBIM Macce, O0BbEMY, KOJWYECTBY OJHOTO U3 HMCXOJIHBIX
BEIIIECTB WJIM MPOIYKTOB PEAKIINHN);

c(hOpPMUPOBAHHOCTh yYMEHHMM BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HayYHOTO TIO3HAHMUSI, UCTIOJIb3YEMbIX B XUMUH MPU U3YUCHUH BEIIECTB U
XUMHUUCCKUX SBJICHUH (HaOJI0/IcHHEe, U3MEPEHHUE, SKCIICPUMEHT, MOJICTUPOBAHKE),
WCIIOJIb30BaTh CHUCTEMHBIC XUMHUUYCCKHE 3HAHMS JJIA TPUHATHS pPEIICHUA B
KOHKPETHBIX JKW3HEHHBIX CUTYallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHUM COOTIOAATH MpaBUIIA MOJIH30BAHNS XUMUUECKON
MoCyIol M JTabopaTOpHBIM O0OpPYIOBAaHHMEM, a TaK)Ke IpaBHUJia OOpaIleHHS C
BEIIIECCTBAMH B COOTBETCTBUHU C MHCTPYKIIUSMH I10 BHITTOJTHEHUIO Ja00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATH M BBHIMIOIHATH XUMHYECKHI
SKCIICPUMEHT (MPEBPAINICHUS] OPTAaHUYECKUX BEHICCTB NMPU HAIPEBAHWHU, MONYyYCHUC
ATUJICHA W M3YYEHHUE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIIUU OPTraHUUYECKUX
BEILECTB, JIeHATypalusi OEJIKOB IPU HAarpeBaHUU, LIBETHbIC pEeaKuu OEJIKOB) B
COOTBETCTBUM C TpaBUIaMH TEXHUKH OE30MaCHOCTH TMPU OOpaIllEHUU C
BEIIECTBAMH M JITA0OpATOPHBIM OOOPYJIOBAaHHMEM, TMPEJCTABIATh PE3YIbTATh
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKCH ypaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyITupoBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aAHAIU3UPOBATH XUMHUUYECKYIO
uH(popMaInio, TOJy4aeMyl U3 Pa3HbIX HMCTOYHUKOB (CpeICTBa MacCOBOM
uHdopmaIuu, HNutepuet U IPYTHUX);



cOPMUPOBAHHOCTh YMEHUM  COONIOAATh  MIpaBUja  SKOJOTMYECKHU
1eJeco00pa3HOro TMOBEACHUS B OBITY W TPYAOBOW MAESITEIBHOCTA B LEIAX
COXPAHEHUSI CBOETO 3JI0POBbSI U OKPY>KaIOIEH MPUPOIHON Cpelbl, OCO3HABATH
OIMACHOCTh BO3/JCUCTBUSI HA YKUBbIE OPraHU3Mbl ONPEACNIEHHBIX OPTraHMYECKHX
BEIECTB, MoHUMasi cmbica nokazarens [1JIK, moscHsaTe Ha nmpuMepax crnocoObl
YMEHBIIIEHUS M TPEeAOTBpPALICHUS HX BPEIHOTO BO3JEHCTBUS HA OpPraHu3M
YeNI0BEKa;

JUTsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE
OPUMEHATHh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHUIA;

JUISL CHCTBIX M CIA0OBHIAIIMX OOyYaroOlIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy o0o3HaueHui JI. bpaiins nms 3anucu XuMHIeCKux

bopmyi.
11 KJIACC

[IpenMeTHbIe pe3yibTaThl OCBOCHMSI Kypca «OOmas v HeopraHudecKas
XUMUSD OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKON COCTaBISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUM B ITIO3HAHWHU SIBJICHUU
npupojbl, B (QOPMUPOBAHWMU MBIIUICHUS U KYJbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOTUMOM Il PEIICHUS MPAKTHYECKUX 3a]ad
Y 9KOJIOTUYECKU 00OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO U TIPUPOTHOM
cpene;

BJIaJICHUE CUCTEMON XUMMYECKMX 3HAHWM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAlOINNE MOHATHS (XUMUYCCKUI DJIEMEHT, aTOM, HU30ToI, S-, P-, d-
AJICKTPOHHBIE OPOUTAIIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl CBSI3b
(koBalicHTHAsI, MOHHAS, METAJIMYCCKas, BOAOPOIHAS), KpPUCTAIIMUECKas PemIETKa,
TUNBl XUMHUYECKUX PEaKIUM, pacTBOP, DJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
AIEKTPOJIUTUYECKAS JUCCOIMAINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOH peaKIMK, XMMHUYECKOE PAaBHOBECHE), TEOPHUH M 3aKOHBI (TeopHs
AJIEKTPOJUTUYECKON TUcconranuu, nepuoanyeckuit 3akon J[. 1. Mennaeneena,
3aKOH COXPAaHEHMS MACChl BEILIECTB, 3aKOH COXPAaHECHUS U MPEBPAILCHUS YSHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3BIK XMMUH,
MHPOBO33PEHUYECKHUE 3HAHUSI, JISKAIIUE B OCHOBE NMOHMUMAHUSI MPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKHUX SIBIICHHUH, ()aKTOJOTHICCKUE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH W 0€30MacHOM HCIOJIh30BAHMM BAKHEHITMX HEOPTaHMYECKHX
BCILIECTB B OBITY u MPaKTUYECKON TSI TEIbHOCTH YeJI0BEKa,



c(hOpMUPOBAHHOCTH YMEHUHN BBISBIATH XapaKTEPHBIC MPU3HAKHU MOHSITHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCII0JIB30BATh COOTBETCTBYIOIINE ITOHATHS TIPU
OINKCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLEHU;

c(hOpPMUPOBAHHOCTh YMEHUW HCMOJIb30BATh XUMHYECKYIO CUMBOJUKY IS
cocTaBliecHHs] (QOopMyJl BELIECTB U yPaBHEHUN XUMHUYECKUX PEaKIIUH,
cucremarndeckyro HoMeHkiarypy (IUPAC) u TpuBraiibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbIM ras, YIJEKUCIbIN ra3, aMMHUak, raméHas
U3BECTh, HEraléHas U3BECTh, TUTHEBAS COJIA, TUPUT U IPYTHUE);

C(OPMHUPOBAHHOCTh YMEHHI OMPENENATh BAICHTHOCTh U CTENEHb OKHCICHHSA
XUMHUYECKUX JIEMEHTOB B COEAMHECHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOU
cBs3M (KOBAJICHTHAsS, HOHHAS, METAJUTMUYCCKAs, BOJJOPOJIHAS) B COSTUHCHUSX, THII
KPUCTAUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA (aTOMHAasA, MOJEKYJISIpHas,
WOHHAs, METALIMYECKast), XapaKTep Cpelibl B BOJHBIX PACTBOPaX HEOPraHHMICCKUX
COCIUHCHUN;

c(hopMUPOBAHHOCTH YMEHUI YCTAHABIIMBATh MPUHAJIEKHOCTD
HEOPraHUYeCKHX BEINECTB IO HMX COCTaBY K OMNpeAeaEHHOMY Kiaccy/rpyrie
COEJIMHEHUM (ITPOCThIE BEIECTBA — METAJUIbl U HEMETAJLJIbl, OKCHUJIbI, OCHOBAHMSI,
KHCJIOThI, aM(POTEpHBIE THIPOKCUIIBL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPUOJUIECKOTO 3aKoHa /J.
W. MenneneeBa 1 IeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIILYI0, OOBSICHUTEIBHY O
Y IPOTHOCTUYECKYIO PYHKIINH;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XHWMHYECKUX »dJeMeHTOB 1-4 mnepuonoB Ilepuonnueckoit cHCTEMBI
xumudeckux snaeMeHtoB J[. M. MenaeneeBa, uCIonb3ys IMOHATHS « S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKHE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCAUHEHUMN
no nepuojam u rpymnmnam Ilepuomudyeckon cucTeMbl XMMUYECKUX 3ieMeHTOB J[. U.
Menneneena;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBATh) OOLIUE
XAMUAYECKUE CBOWCTBA HEOPraHMYECKHWX BEIIECTB PA3JIMYHBIX  KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXIAY HEOPraHUYECKUMH
BEUICCTBAMHU C TIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKILINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUUECKHE PEAKITUU T10
Pa3JIMUYHBIM MPU3HAKAM (YHUCIIy U COCTABY PEarvupyrolniux BELIECTB, TEIJIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKHCIICHHS 3JIEMEHTOB, OOPaTUMOCTH
pEeaKIMu, y4acTUIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPAaBHEHHUS PEAKIMI Pa3IUIHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIE YPAaBHEHUSI pEAKIIUH HOHHOTO OOMEHA, yUUThIBAs
yCIIOBHUS, npu KOTOPBIX 3TH peaKuuu UIYT 10 KOHIIZ;



c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUHU, MOATBEPKAAIONINE
KaueCTBEHHBIM COCTaB Pa3IMYHBIX HEOPTaHWYECKUX BEIECTB, PACMO3HABATH
OMBITHBIM MyTEM MOHBI, TPUCYTCTBYIOUIUE B BOJHBIX PaCTBOPaX HEOPTraHUYECKUX
BEILIECTB,;

c(OPMUPOBAHHOCTh YMEHHUH pacKpbhIBaTh CYUIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBHUTEJLHBIX PEAKIIMN MOCPEIACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca
ATHUX PEAKIIHM;

c(hOpMUPOBAHHOCTh YMEHHI OOBACHSATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOU
peaKkiiy OT pa3IMYHbIX (PAKTOPOB; XapaKkTep CMEIICHHUS] XUMUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHero Bo3aekcTus (npuHiun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XHWMHUECKHE MPOIECCHI,
JeKallre B OCHOBE MPOMBIIIICHHOTO TOJIYYeHHUsI CEPHOM KHUCIIOThI, aMMHaKa, a
TaKke C(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OONIMX HAYYHBIX MPUHLHUIAX U
HKOJIOTUYECKUX TPOOIeMax XUMUYECKOTO POU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BHIYMCICHHS] C MCIOJIb30BAHUEM
MOHSTHUSL «MACcCOBasi JI0JIsl BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOLIEHUHN T'a30B
IPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA I 00bEMA ra30B 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCe WU 0O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3(deKTa peakiiu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, NPEBPAILCHHS U COXPAHCHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHI COOJIIO/IATh PABUJIA MOJIb30BAHUS XUMUYECKON
MOoCyIol M JTabopaTOpHBIM O0OpPYIOBAaHHMEM, a TAaKXKe IpaBujia oOpalleHHs C
BEII[ECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU TIO BHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHX OIIBITOB,;

c()OPMUPOBAHHOCTh YMEHMI IUIAHUPOBATHh W BBIMOJHITE XUMHUYECKUN
AKCIIEPUMEHT (Pa3fioKeHHE MEPOKCUIA BOJOPOIa B IPUCYTCTBUH KaTallu3aTopa,
OmpeJielieHue CpeAbl PACTBOPOB BEIIECTB C TOMOIINBIO YHUBEPCAIHHOTO
WHJMKATOPA, BIUSHUE Pa3IUYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM peaKIuu,
peakiMi MOHHOTO OOMEHa, KaueCTBEHHBIE PEeaKklUu Ha cyib(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, PELIEHUE KCIIEPUMEHTAIbHBIX 33]1a4 110
Temam «Metame» U «HemeTtamibl») B COOTBETCTBUM C NpPaBWJIAMH TEXHUKH
6€30MmacHOCTH Mpy OOPAIICHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAaHUEM,
NPEACTABIATh PE3yJbTaThl XUMHUYECKOrO0 JKCIEpUMEHTa B (QOopMe 3alucu
YPaBHEHUN COOTBETCTBYIOIIUX peakiuuil U (OpMyJIHUpOBaTh BHIBOABI HA OCHOBE
ITUX PE3yIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(popMaInio, TOJy4YaeMyl U3 Pa3HbIX HMCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKAaIUH, HNurtepuer u JPYTHX);



c(OPMUPOBAHHOCTh YMEHHMM  COONIOJaTh  MpaBUja  DKOJIOTHYECKU
1eJecCO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOWM MAESITEIBHOCTA B LEIAX
COXPAHEHUSI CBOETO 3/I0POBbSI U OKPY>KaIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OIACHOCTh BO3CUCTBUSI HA )KUBbBIE OPTraHU3MBbI OIPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHaTh Ha mpumepax CHocoObl YMEHBIICHUS U
IPEIOTBPALICHUS UX BPEAHOTO BO3JICUCTBHS HA OPTaHU3M YEJIOBEKa,;

JUTsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHUA;

VIS CJETbIX U CHa0OBUASIIMX OOYYaloOUIMXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ays 3anmucu XuMHIeCKux

dbopmy.
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