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HOACHUTEJBHAS 3AIINCKA

AKTyaJIbHOCTh JAQHHOM MPOrpamMMbl COCTOMT B TOM, 4YTO OHA JaeT
BO3MOXXHOCTh OOY4YalOIMMCSl TOBTOPUTh OCHOBHBIE XHMHUYECKHE MOHSTHS,
0000UUTh 3HaHMS IO OOIeH, HEOPraHM4YeCKOW M OPraHu4ecKOW XHMHH.
[{enenarnpaBieHHOE 3HAKOMCTBO 00YYarOIMXCS C IPUHATHIMU CETOJIHSI TECTOBBIMU
dbopMaMu HUTOTOBOTO KOHTpPOJsL, co cTpykTypoir KUM, mno3Bomut ydammmcs
YCIICITHO CIIPaBUTHCS C UTOTOBOM arTecTanuei B popmare EI'D.

[Iporpamma paccuutana Ha 68 yacoB 1 OpHeHTHpOBaHa Ha oOydaromnuxcs 10

- 11 xaccoB, npeanonaraomux caasate EI'D mo xumuu. 3aHatust npoBOAsTCS B
TEYCHHE Bcero yuyeOHoro roja rmo 1 yacy B Henenro (34 yaca 3a 1oj1/68 yacos 3a jiBa
rojaa).

OcHOBY I0JIX0J10B K pa3paboTke yueOHoro kypca «IIpakTukym mo xumum», K
OnpesieNeHn0  o0mell  cTpareruu  OOy4YeHHMs, BOCIMTAHUS U  Pa3BUTHA,
oOyuaroluxcs cpeicTBaMu yuyebHoro npeamera «Xumus» 11t 10—-11 kimaccos Ha
0a30BOM YpPOBHE COCTaBWJIM KoOHIENTyaldbHble mnojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJE, CcoaepKaHUs, pEe3yJbTaToOB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, H0JTy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON OpraHu3alliu, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHY)KUT 3aBEpIIAIOIIMM DJTAalOM peau3alui  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[IEHHOCTEW, MNPUCYIINX
LEJIOCTHOW CHCTEME XHUMHUYECKOoro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpHbI
YEJIOBEKa, a TAKXKE KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO
U TpUPOJHON cpexae. Peanusyercss xuMuyeckoe oOpa3oBaHUE OOyYarolIMXCs Ha
YPOBHE CpeIHEro 0011ero 00pa3oBaHus CPEACTBAMH yUEOHOI0 MpeaAMeTa « XUMUS»,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOrO OIPEAENIEHbl B MpOrpaMMe IO XHUMHH C
yu€ToM crneuu(pukd Hayku XUMHUH, €€ 3HaueHUs B MMO3HAHUM NPUPOIL U B
MaTepHalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOUIMX LEIeil U MPUHLUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEro  OOILero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0coOylo poiib B
COBPEMEHHOW IMBUIIM3AIMHN, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B ((OPMUPOBAHKE PALIMOHAIBHOIO HAYYHOTO MBIIIUICHHUS, B
CO3JaHHE LIETOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHpPE KaK O €IMHCTBE
IPUPOJIbI U YENOBEKa, KOTopoe (hopMHpyeTcs B XMMHUM HAa OCHOBE MOHHUMAHHS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHo B3aMMOJIEUCTBYSl C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUsS CTalia
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M XHU3HU Kaxaoro uieHa oOmectBa. CoBpeMEHHas XMMHs Kak Hayka



CO3MJATENIbHAs,, KAaK HayKa BBICOKMX TEXHOJOTMH HallpaBJieHAa HA pELICHUE
rno00anpHBIX MPOOJEM YCTOWYMBOTO pa3BUTHsI YEJIOBEYECTBA — ChIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30I1aCHOCTH U OXPAHBI 340POBbSL.

B cooTtBercTBHM ¢ OOmMMM LENSMHA W TMPUHIMIIAMH CPEAHETO OOIIETo
oOpaszoBaHusl coaepkanue DiaekTuBHOro kypca «lIpaktukym mo xumum» (10-11
KJIACChl, 0a30BbIiI ypOBEHb HM3YyYEHHsS) OPUEHTHPOBAHO NPEHMYLIECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOATOTOBKY 00y4arOIIUXCsl, HEOOXOAUMYIO UM JJIsl BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIIEIIHOIO BKIIIOYEHHs B JKM3Hb COLMYyMa,
IPOJOJDKEHHA  00pa3oBaHUs B Pa3dU4HbIX  OOJACTAX, HE  CBSI3aHHBIX
HEIOCPEACTBEHHO C XUMHUEM.

Cocrapmsromumu Kypeca «IIpakTHKyM MO XUMHUW» SABISIIOTCS TMPAKTUUYECKUE
3HaHMS KypcoB — «Opranndeckas Xxumusi» u «OO0IIas 1 HeopraHu4eckas XUMUs»,
OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUs KOTOPBIX SBJISIFOTCS OCHOBBI HAayKU:
CUCTEMa 3HAaHUN MO HEOPTaHWYECKOM XUMHHM (C BKIIOUEHHEM 3HAHUN U3 oOIIen
XUMHUH) U OPraHUYECKON XUMHH, TPOBEJACHHUE SKCIEPUMEHTOB U JOMOJIHUTEIbHAS
cucreMarusanus 3HaHui. POpMUPOBAHNE TAHHOW CUCTEMBI 3HAHUW MPU U3YUEHUN
Kypca 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI0O00Opa3usi BEIIECTB
Ha OCHOBE OOIMX MMOHATHI, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa coaepxaHus Kypca «IIpakTUKyM MO XUMUU» —
«Oprannueckas xumusi» 1 «OO1as 1 HeopraHuyeckas XuMus» cpopmMupoBaHa B
porpaMme Mo XMMHUU Ha OCHOBE CHUCTEMHOrO MOAXOAa K M3YYEHHIO Y4eOHOro
Marepuana U oOyCIIOBJIEHA WCTOPUYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4EeCKOM XHUMHUU
BEILIECTBA PACCMATPUBAIOTCA HAa YPOBHE KIACCHUYECKOM TEOPUU CTPOCHUSA
OpraHUYECKHUX COEAMHEHWH, a TaKKe Ha YPOBHE CTEPEOXUMUYECKHX U
ANIEKTPOHHBIX MPEACTABICHUN O CTpOeHUM BeliecTB. CBeAeHUs 00 M3y4yaeMbIX B
Kypce BEIIECTBaX MJAKOTCS B Pa3BUTHM — OT YIJIEBOAOPOJOB JIO CIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COEAMHEHUN. B Kypce opraHndeckol XMMUU MOIyYaroT
pa3BuTtHe Cc()OpPMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs
NEepBOHAYAIbHBIE MPEACTABICHUS O XHUMHYECKOM CBSI3M, KIIaCCU(PUKALMOHHBIX
NPU3HAKaX BELIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HUX CTPOEHUA, O
XAMUYECKOU pEAKIIUH.

ITox HOBBIM YIJIOM 3pEHHSI B AJIEKTUBHOM Kypce «lIpakTUKyM Mo XUMHUN»
0a30BOr0 YpOBHSI pacCMaTpUBAeTCs M3yYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIETro
o0Opa30oBaHus TEOPETUUECKUI MaTepral U (PaKTOJIOrMUYECKUE CBEIEHHS O BEIIECTBAX
U XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0Iias u HeopraHudeckas
XUMHSD»  O0yYarolMMCsl TPEJOCTaBIsSeTCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOILIETEOPETHUECKUX M METOIOJOTHUYECKUX IMO3UIUH,
riy0ke TMOHATh HMCTOPUYECKOE HW3MEHEeHHe (QYHKIUI STOro 3akoHa — OT
o06o01m1aromel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

B miaHe pemeHus 3anad  BOCHMTAaHUS, Pa3sBUTUA M COLMAIU3ALUA
oOyJarolmuxcs MPUHATHIE NPOrpaMMoON MO 3JIeKTUBHOMY Kypcy «lIpakTukym mo



XUMHUW» TOAXOJbl K OINPEIEICHUIO COJEpKaHUd W TOCTPOCHUS TMpeaMeTa
npeaycMaTpuBaoT GOPMUPOBAHNE YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN, HMEIOITUX
0a30BO€ 3HayYEHUE YISl PA3IMYHBIX BUIOB JESITEIBHOCTU: PEHICHUS MpOoOJeM,

MOMCKa, aHadu3a M o0paboTKU HHGOPMAIUU, HEOOXOJAUMBIX JIJIsi MPUOOPETEHUS
OTbITA MPAKTUUECKOW U MCCIEI0BATEIbCKON NEATEeIbHOCTH, 3aHUMAIOIIEH BaXKHOE
MECTO B IO3HAHUU XUMHH.

B mpaktuke mnpemnojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CpPEIHET0 00111ero o0pa3oBaHusl, MPU ONPEACICHUN
COJICpKATEIIbHOW XapaKTepUCTUKU I1IeJIed M3Yy4YEeHUsl MpeaMeTa HampaBiICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAWIIMOHHO TpHu3HAETCS (HOpMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIbBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KynbTypbl. C
METOJUYECKOM TOYKHM 3pPEHUS TAKOW MOAXOJ K OMNPEICICHUIO IeNell H3ydeHUs
npeaMeTa SBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo TaHHOW TOYKE 3PEHUS TJIABHBIMU LEISMU U3Y4YCHUST DJICKTUBHOTO
Kkypca «[Ipaktukym nmo xumumn» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCS:

e (QopMupoBaHHUE CHCTEMBl XUMHUUYECKHMX 3HAHUW KaK BaKHEUIIEH
COCTaBIISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOIl
JIekKaT KIIOUEBBIC MOHSTHS, QyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W IMOHHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHUS
BEILECTB U XUMUYECKUX PEaKIUid, HEOOXOAUMBIX JJIsl MPUOOPETEHUS] YMEHUM
OpPUEHTUPOBATHCSA B MHPE BEIIECTB U XUMHUUECKUX SIBJICHUN, MMEIOLIUX
MECTO B IIPUPOAE, B MPAKTUYECKOW U TOBCEIHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIIOICHUEM TMPaBUII
0e301acHOro OOpaIeHuUs C BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxkaTtenbHas XapakKTepUCTUKA IeJIel U 3aja4 U3y4eHus
npeaMera B MporpaMme Kypca yTOUYHEHa M CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMH TIPHOPUTETAMH B CHCTEME cpeaHero oodmero oOpa3zoBaHusa. CerojaHs B
MPETNoIaBaHUH XUMUHU B OOJIBIIIEH CTENEHU OTAAETCS MPEATOYTCHUE MPAKTUICCKOM
KOMIIOHEHTE  COJAEp)KaHUS OOydYeHHs, OPUCHTUPOBAHHOW Ha TMOATOTOBKY
BBIITYCKHUKA OO0II€00pa30BaTeIbHON OpraHu3aly, BJIAJCIONIETO0 HE Ha0OpOM
3HaHUM, a (PYHKIMOHAJIBLHONW T'PAaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHUSMHU
AKTUBHOTO TIOJyYEHUS 3HAHWUW U MPUMEHEHHUSI MX B PEATbHOM KU3HU TSl PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM nipH U3y4eHUH DIIEKTUBHOTO Kypca «[IpakTHKyM Mo XUMHUI»
JOMUHUPYIOIIee 3HAaU€HHE MPUOOPETAIOT TAKKUE 1IeJIU U 33]1a4H, KaK:

aganTamys 00y4aromuXxcsl K YCIOBUSM JTUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHNE  WHTEIUICKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K



caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIlUsIX, CBI3aHHBIX C BEIIECTBAMHU M MX
IPUMECHCHUEM;

dbopMupoBaHre y OOYYalOIMUXCS  KJIIOYEBBIX HABBIKOB  (KJTFOYEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEpPCATbHOE 3HAUCHHE JIs Pa3IMYHBIX BHJIOB
JeATEIIbHOCTH: pelleHus MpooJieM, MorcKa, aHaium3a U o0paboTku MHOOpMAIINH,
HEO0OXOIUMBIX JIJIsl IPUOOPETEHUS OIBITA ACATEILHOCTH, KOTOPask 3aHUMAET BaXKHOE
MECTO B IO3HAHUM XHUMHH, a TaKXKe JJI1 OIEHKH C IO3HUIIUH 3KOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHIS BEIIESCTB M XUMHUYECKUX TIPOIIECCOB HA OPTaHU3M
YEJIOBEKa U PUPOIHYIO CPENY;

pa3BUTHE MO3HABATENILHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00y4YaroIIMXCs: CIOCOOHOCTH CAaMOCTOSITEIILHO TPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH MTOTPEOHOCTSIMU, UCIIOJIB30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUU JIJIs TMOMCKA M aHajau3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XMMHUYECKOTO COICP KaAHMS;

dbopMHUpOBaHKE U PA3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIILICHU S, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM U TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommuxcs YOSKIAEHHOCTH B TYMaHHCTHYCCKOM
HAIPaBJICHHOCTU XUMHH, €€ BaXHOM POJM B PEHICHUH TJIOOATBHBIX MpoOieM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHUS, TIOTIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEexKHOTO
OTHOIICHUS K TIPUPOJEC M CBOEMY 370POBBIO, a TaKKe IMPUOOPETCHUS OIBITA
WCITOJI30BAHUS TIONYYEHHBIX 3HAHWK IS TPUHATHS TPAMOTHBIX PEIICHWH B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOGHoMm muaHe cpemHero oOmiero o0pa3oBaHUs JJIEKTUBHOTO Kypca
«IIpakTUKyM IO XUMHI» 0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHONU 00JIACTH
«EcTecTBeHHO-HAYUYHBIE TIPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX VISl U3YUYCHHS] XUMUM, HA 0A30BOM YPOBHE
cpeaHero oomero oopasosanus, coctaBsieT 68 wacos: B 10 kimacce — 34 yaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gyac B Hezento).



COJEPXAHUE OBYYEHMUAA
10 KITACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBBI Oprannveckoii xumum (7 4acoB)

[Ipenmer opraHn4YecKor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYCHUH HOBBIX BEIIECTB M MaTepHANOB. Teopus CTPOCHUS OPraHUYECKHX
coenunenuii A. M. BytnepoBa, e€ ocHOBHBIE NoJI0KeHUSI. CTPYKTYpHBIE (HOPMYIIbI
OpraHu4eckux BewecTtB. ['omonorusi, wusomepus. XuMUYECKas CBiI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienue o kiaccudpukanuu opraHnueckux BemiecTB. HoMeHnknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX IPEBPALICHUN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OPraHUYECKHUX BEIIECTB U MaTEpHalaMH Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJI OPraHUYECKHX BEIIECTB, HAOJIO/IEHWE U OIKMCaHUe
JIEMOHCTPAlIMOHHBIX OMNBITOB II0 MPEBPALICHUI0 OPraHMYECKUX BEIIECTB MPU
HarpeBaHuM (IJ1aBjieHue, OOyIrJIMBaHUE U TOPEHUE).

YriaeBoaopoasl (11 yacos)

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAa. MeraH M 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJKaHOB: (U3WYECKHME M XUMHUYECKHE CBOICTBA
(peakuuu 3aMelIeHUsT U TOPEHMs), HAXOXKIACHUE B TMPUPOJE, MOJYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psii. DTUICH U MPONUJIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (U3WYECKHME M XUMHUYECKHE CBOICTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATallUM, OKUCICHUS U
MOJIMMEPU3ALINN ), TOTYyYCHUE U TPUMEHECHHUE.

Ankanauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHUe, BakHEUIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonumepusainuu). [loaydeHre CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTAaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHUNA Psil. AIICTHIICH
— MPOCTEHIIMA TpPeNCTaBUTENIb AJIKWHOB: COCTaB, CTPOEHHUE, (QU3NYECKHE U
XUMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHMS, raJOTCHUPOBAHUS, THIpATAIINH,
TOpPEHHUs] ), MOyYeHUE U TPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3NUECKHE U XUMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUS U HUTPOBAHUS), MOJTYYEHUE U NpUMEHEeHUE. 10.1yoi:
cocmae, cmpoeHue,  uauueckue U  XUMuUeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumenerue. TOKCUYHOCTb apEeHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAMIEKAIMMHA K Pa3IMYHBIM
KJIACCaM.

[IpuponHble MCTOYHUKH YTI€BOAOPOAOB. IIpuUponaHBI ra3 W MOIyTHBIE
HedTanble Ta3pl. Hed1h m e€ mpoucxoxaenue. Crocobbl nepepaboTku HeTH:
NEPErOHKA, KPEKUHI (TepMUYECKHH, KaTaIUTHYECKHil), nuposn3. IIpogykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yToJb U MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTANbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W MX IMPEBPAILCHHIA:
O3HAaKOMJIEHUE C 00pa3llaMu IMJIaCTMACC, KaAy4yKOB U PE3UHbI, KosueKiuu «Heptb»
U «YTOJIb», MOJIEIMPOBAHUE MOJIEKYJ YIJIE€BOJOPOIOB M TaJION€HONPOU3BOIHBIX,
npoBesieHre KoHTposibHOU paboThl 1o TeMe: «lIpenenbHbie U HenpeAeabHbIC YIiie-
BOJIOPOJBDY.

Pacuérnble 3anaum.

Beluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranudeckue coequnenns (13 yacon)

IIpenenpHble OOHOATOMHBIE CHOUPTBHL. MeETaHOI W 3TaHON: CTPOCHHUE,
¢u3nueckue M XHUMHYECKHE CBOWCTBA (peakUuMd C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHble CBSI3H MEXIY
MOJIEKYJIAaMU CIUPTOB. JIeiCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaToMHbl€  COMPTHL. DTWICHTJIMKOJIb W  [JIMUEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa U STUIIEHTJIMKOJIS.

deHol: CTPOCHHE MOJICKYNBI, (PU3MUECKHe W XUMHUYECKHE CBOMWCTBA.
Toxcuunocth (henona. [lpumenenue GpeHomna.

Anpperunpl U kemouvl. DOpMANBAETHA, AalETAIBIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHas M YKCyCHAsI
KHUCJIOTBI: CTPOEHHUE, PU3NUECKUEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCIIOT, PeakIus dTepupuKaInn), modydyeHrue u npumenenne. CteapuHoBas
Y OJIEMHOBAsi KUCJIOTHI KaK MPEJACTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxuble »¢uUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KucioT. [‘maponus
cloxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonorunueckas
POJIb JKUPOB.




VYrneBoapl: coctaB, KjaccuuKalus ~— yriaeBoAoB  (MOHO-, JAU- H
nosucaxapuabl). [r0k03a — mpocTelimii MoOHOCaxapua: 0OCOOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (PU3UIECKHE M XUMUIECKHE CBOMCTBA (B3aUMOICHCTBUE C THIPOKCHIOM
menu(Il), okucnenne ammuadHbIM pacTBopoM okcua cepedpa(l), BoccraHoBneHue,
OpOo’KeHHE TITIOKO3bI), HAXOXKIACHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOTUYECKAas POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemmonos3a kak npupofHble noauMepbl. CTpoeHUE Kpaxmaia U
nenono3bl.  du3nueckue U XUMHYECKHE CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYECHHUS BEUIECTB W MX MPEBPAILCHUI:
MPOBEJICHNUE, HAOIIOJICHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbBIC PEAKIUUA OJHOATOMHBIX CHUPTOB (OKHUCIEHHUE 3TaHOJIA
okcugoMm Meau(Il)), MHOroaTroMHBIX CHOUPTOB (B3aUMOJEWUCTBHE TJHIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHAA
cepeopa(l) m rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmaiaa C HOAOM),
nposenenue KontponapHoit paboThl «OHOOCHOBHBIE KAPOOHOBBIE KUCIOTHD.

Pacuérnbie 3agaun.

Boluucinenuss mo ypaBHEHHMIO XHUMHYECKOW peakimuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIUU MO M3BECTHBIM Macce,
00BEMY, KOJHMYECTBY OJHOTO M3 MCXOJHBIX BEHIECTB WJU IMPOIYKTOB PEAKIIHH).
[IpoBenennie  mpaktuueckoi  paboTel  «aeHTudUKaMs  OpraHUYECKUX
COETMHEHUIN.

BoicokoMoJieKkyasipHbIe coenHenns (3 yaca)

OCHOBHbBIE MOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU, CPEIHSIS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALMS U TOJIMKOHECHCAIHSL.

OKCIEpUMEHTAIbHbIE METOJIbI M3YyYEHHUSI BELIECTB W MX MPEBPAILCHHI:
O3HaKOMJICHHE C 00pa3liaMu MPHUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIacTMace,
kayuykoB. [IpoBenenue mnpaktuueckod paOoThl «Pacro3HaBaHue IuiacTMacc u
BOJIOKOHY.

MesknpeaMeTHbIE CBA3M.

Peasmmzanyst MeXINpeIMETHBIX CBA3EH NPHU M3YYEHHM DJIEKTUBHOIO Kypca
«IIpakTkym no xumuu» B 10 Kitacce oCymecTBIsSETCS Yepe3 UCIOIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHbIX TMOHSATHUH, TaK W TOHATHM, SBISIOIIUXCS
CHUCTEMHBIMHU JUISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAay4YHbIE MTOHATHS: SBJICHUE, HAyYHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAlU3, CUHTE3, KJIacCH(PHUKAIUs, MepUOAUYHOCTh, HAOIIOaCHHE,
U3MEpPEHUE, DKCIIEPUMEHT, MOAEIUPOBAHUE.



@dwusuka: MaTepus, OSHEpPrus, Macca, aToM, OJEKTPOH, MOJEKyJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OO0BEM, arperaTHO€ COCTOSIHHE
BeIeCTBa, (PU3MUCCKHUE BETUYUHBI U SMHHIIBI X U3MCPCHHUS.

buonorus: kmerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJOTHMYECKH AaKTUBHBIC BemiecTBa (OCIKH, YIJIEBOIBI, JKUPHI,
dhepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIC MOPOABI, MOJIE3HBIE NCKOMAeMbIe, TOTUIHBO,
pECypCHI.

TexXHOJIOTHS: THIIEBBIC IPOJYKTHI, OCHOBBI PAIMOHAIBHOTO ITHUTAHHS,
MOJOIIIME CPEJICTBA, JICKAPCTBEHHBIC M KOCMETUYCCKUE MpenapaThl, MaTepHUaIbl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KJIIACC
OBIIAA N HEOPTTAHUYECKASA XUMMUSA

Conep:xanue kypca 11 kiaacc

Teopernueckne 0CHOBbI 001IeH XUMMH

Tema 1. BBeaenue. (4 yac)

OO6mume TpeOoBaHUs K PEIICHUI0 XUMUYECKHX 3a7a4d. DIEeMEHThl MaTeMaTHKU
B xumuu. MexnayHaponHas cuctema enunaui] (CH). Css3p Mexay (u3Mko-
XUMHUUYECKUMHU BenurHamMu. CriocoObI pelieHus 3a/1ay.

Tema 2. 3agaun Ha razoBble 3aKoHbl. (10 yac)

["a30BbIC 3aKOHBI: 3aKOH ABOTaIPO U €T0 CIEJCTBUS; 00HETMHEHHBIN Ta30BbIi
3akoH boung-Mapuorra u ['eit-Jlroccaka. YpaBuenne MenaeneeBa-Kiaiinepona.
[1n10THOCTH ra3a, OTHOCUTEJNbHAS IUIOTHOCTh. HopmanbHBIE YCIOBUSI M YCIOBUS
OTJIMYHBIE OT HOpPMaibHbIX. COCTaBIEHHE U HCIOJIb30BAHUE AITOPUTMUYECKHUX
MPEIMUCAHUH.

3aja4uu Ha COOTHOIIIEHHE OCHOBHBIX XapaKTEPUCTHK Ira30B.

3aauM Ha HAXOXKJIEHUE MOJIIPHOM MacChl CMECH Ta30B.

3ajaun Ha HaxXOJICHUE COCTaBa CMECH ra30B [0 MOJISIPHOM Macce.

3agayn Ha CMECH T'a30B.

Bagaun Ha ompenenenue o0vémHOM o (%), MombHOM momm (%)
KOMITOHEHTOB I'a30BOU CMECH.

3ajaun Ha HaXOXkJICHUE COCTaBa ra30BOM CMECH MOCIIE PEAKIIUH.

3anauu Ha U3MeHeHne 00bEMA Ta30BOM CMECH B PE3YJIHTATE PEAKIIHH.

3agaun Ha O30HUPOBAHHBIN KUCIOPO/I.

3a1a4u Ha TOPEHUE TOIUIMBA.

CwMmelianHble 3a1a41

Tema 3. Pacuérsl mo ypaBHeHusim peakuuii (8 1ac)



PacueTsl 0 ypaBHEHUSIM PEAKIIMi, €CJIM OJJHO U3 BEIIECTB B3ATO B U30BITKE.
OnpeneneHue cocrtaBa coiM (KUACHasi WIM CPEeAHsisi) IO MaccaM BENIECTB,
BCTYNAIOLIMX B peakiuio. Pemenue 3aga4, pacKpbIBarOIIMX 00pa30BaHUE KUCIBIX U
cpeaHux cojiei pocPopHO KUCTOTHI.

Onpenenenne cocraBa ABYX-TPEXKOMIIOHEHTHON CMECH 10 MAacCaM BEILECTB,
00pa3yIoIIKXCs B X0/I€ OJHON MM HECKOJIbKUX peakluid. 3a1auu Ha OTNpeesieHne
COCTaBa COJICH IIPU PEAKUUAX CaMOOKHUCIICHHSI-CAMOBOCCTAHOBIICHUA. 3aJadyd Ha
nekTpoau3. CocTaBIeHUE M MCHOJIB30BAHUE AITOPUTMHUYECKHUX IPEANHMCAHUMN.
CMelaHHbIE 3a1a4H.

Tema 4. Konuenrpanusi pactBopoB. (7 4yac)

BeIpaxkeHue coctaBa pacTBOPOB: MaccoBas AOJIS, MOJSPHas KOHLIEHTPALUS.
Beluncinenre  Maccbhl  pacTBOPEHHOI'O  BELIECTBA M PAcTBOPHUTEN  JUIA
IPUTOTOBJICHUS] ONpENEIeHHOM Macchl (WM 00bEMa) pacTBOopa € 3aJaHHOU
KOHLeHTpanuel. PactBopuMocTs. PacueTbl Ha OCHOBE HCIIOJIB30BaHUSA T'padHUKOB
pactBopuMocTu. Brruncnenne pH pactBopos. Pacuersl mo ¢gopmynam Bewliecrs,
COJlepKAIUX KPUCTAUIM3AaUMOHHYI0 BoAy. CoOCTaBlIeHHME M UCIOJIb30BAaHUE
QITOPUTMHUYECKUX Npeanucanuii. CMeIaHHbIE 3aJa4H.

Tema 5. 3agaum mo opranu4veckoii xumuu (5 yac)

Haxoxnenue ¢popmyd, eciii U3BECTHBI MAaCCOBBIE JI0JIH 3JIEMEHTOB. 3aa4uM Ha
onpezeneHre GopMyll, €CIM U3BECTHbI MacChl WM 00BEMBI MTPOJYKTOB CrOpaHUsl.
3ajmaun ¢ HCMONb30BAHUEM CXEM IMPEBpPALICHUN OpPraHUYECKUX COEIUHEHUI.
OKCHEpUMEHTAIBHBIE  3aJa4yd: IPOBEJCHHE «MBICIEHHOTO JSKCIEPUMEHTAY.
CMmelaHHbIE 3a1a4H.

MexnpeaMeTHbIe CBS3H.

Peanu3anus MeXNpeaMETHBIX CBS3€l NMPU M3YYEHHM 3JIEKTHBHOIO Kypca
«IIpakTrkym no xumum» B 11 Kacce oCyIIECTBISIETCSA YEPE3 UCIIOIb30BaHUE KAK
OOIIMX €CTECTBEHHO-HAyYHBbIX TMOHATHH, TaKk W TOHATHH, SBJISIOLIUXCS
CUCTEMHBIMH JIJIs1 OTIETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO1re ecTeCTBEHHO-HAy4YHbIE MOHSATHA: HAyYHbIM (PakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiaccUpUKalus, MNEPUOJUYHOCTh, HAONIOACHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE, SBJICHHE.

duznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOM, PaMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIeTUUYECKUN YPOBEHbB, BEILIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBa, (PU3MUYECKUE BEIMYUHBI U €IUHULIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, OJKOocHUcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

I'eorpa¢usi: MuUHEpabl, TOPHbIE MTOPOABI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,

PECYpCBHIL.



TexHonorus: XuMu4ecKas IMPOMBIINIJICHHOCTb, MCTAJUIYprus, IMPOMU3BOACTBO
CTPOUTCIIbHBIX MAaTCPHUAJIOB, CEIBbCKOXO03SMCTBECHHOC IMPOU3BOACTBO, IIUIICBAA
IMPOMBIIIJICHHOCTD, (bapMaHeBTI/I‘IeCKaSI IMPOMBIINIJIICHHOCTD, IMPpOU3BOJACTBO
KOCMCTHYCCKHUX IIPCIIApAaTOB, IIPOHU3BOJACTBO KOHCTPYKOHOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.



I[VDIAHUPYEMBIE PE3VYJIbTATDBI OCBOEHUA I[TPOI'PAMMBI
OJIEKTUBHOI'O KVYPCA «IIPAKTHUKYM I10 XUMHNM» HA BA30BOM
YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHUS
OOyYarOIMMHUCST TPOTPaMM  CpelHero oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METamnpeMETHBIM ¥ MPEAMETHbIM). Hay4HO-MeTOMWYEeCKOW OCHOBOH s
pa3paboTKy IMIAaHUPYEMBIX PE3yJIbTAaTOB OCBOEHUS MPOTPaMM CpPEIHETO OOIIeTo
00pa30BaHMsl SIBISAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUHM € CHCTEMHO-ACSTEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yNbTaTOB OCBOCHUSI TpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLIHUE:

OCO3HaHUE OOYYaAIOUIUMUCS POCCHUMCKOW TIpaXTaHCKOW HACHTUYHOCTU —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAaMOOIIPEIEICHHUIO;

HaJINYME MOTHBALMH K 00YUEHUIO;

I[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JMYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JESITEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH LEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YUe TPABOCO3HAHMSI SKOJIOTHUECKON KYIbTYphl U CIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS 3JEKTHUBHOro Kypca «IlpakTtukym 1o
XUMHI» JOCTUTAIOTCS B €IWHCTBE y4eOHOW M BOCIHMTATEIHHOW ACATEIHHOCTH B
COOTBETCTBMM  C  TyMaHHUCTHMYECKUMH,  COIMOKYJIBTYPHBIMH,  JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSAMHU U HJI€aJTaMH POCCUICKOTO TPakJaHCKOTO OOIIECTBa,
OPUHATHIMU B OOIIIECTBE HOPMAaMH M MPaBUJIAMH TOBEJCHHUS, CIIOCOOCTBYIOIIUMU
npoleccaM CaMOINO3HaHMs, CaMOpPa3BUTHSL M HPABCTBEHHOTO CTAHOBJICHMS
JUYHOCTH 00YyYarOIMnXCs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh ONBITA TIO3HABATENLHOW W TIPAKTHUECKOW MeATEeIHbHOCTH
oOyJaroluxcs Mo peaiv3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTu:

1) rpaIaHCKOT0 BOCIUTAHUS

OCO3HaHUsI 00YJArOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUs] O COIMAJbHBIX HOPMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATENBHOCTH MPU CO3AAHUH YUESOHBIX
MIPOCKTOB, PEIICHUH YUYESOHBIX U MO3HABATEIBHBIX 33124, BBIMIOJTHEHUN XUMUYECKIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YI€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOKEHUSI K TPOIIECCY TBOPYECTBA B OO0JIACTH TEOPUU U MNPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUU U NTOCIEAYIOIIEM aHAIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO TTOBEACHUS;

CITIOCOOHOCTH OILIEHUBATh CUTYyallMU, CBSI3aHHbIC C XUMUYECKUMU SIBIICHUSIMU,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJAEHWE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHWE MOCJEACTBUUA 3THUX
MOCTYIIKOB,;

4) dpopMupoBaHUS KYJbTYPbI 3I0POBbSI:

MOHUMAaHUSl IIEHHOCTEH 3M0poBOrOo W 0Oe3omacHoro obpasza JKHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBui O€30MacHOro OOpalleHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHMMAHUSl [IEHHOCTHM TpPaBWI WHAWBUIAYAIHBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMsI TIOCJICACTBUN W HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYruxX BHUAAX
JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PELIICHUH NPAKTHYECKUX 3a1a4y
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGECcCUuil pa3IuvyHoOro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI TI0 XUMUMU;

YBaXEHHS K TPYAY, JIOAAM TPyJla U pe3yJibTaramM TPYAOBOU JEATEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBHUAYAJIbHON TpaeKTOpUU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3ani COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JIOTHYeCKOr0 BOCTIUTAHNS

AKOJIOTMYECKU 1€71eCO00pa3HOT0 OTHOLICHHUS K MNPUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJieM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOJTHON U COLUAIIBHON CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH WCIIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIE30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUN, NPUHOCALIUX BpEd OKpYyKalolleu
NPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSTHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIIATh UX;

HaJIMYUs Pa3BUTOTO PKOJIOTUYECKOTO MBIILJIECHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OTbITa NeSATEebHOCTU AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLUAIBHON
MPaKTUKE, CIOCOOHOCTH ¥ YMEHUS AaKTUBHO TMPOTUBOCTOSITH HACOJOTUHU
xemopoouu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl cHenudUKA XUMUU KakK HayKkd, OCO3HaHUs €€ poJu B
bopMHpPOBaHUN PANMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3[aHUU IIEJIOCTHOTO
MpeaCTaBICHUsT 00 OKpPYKAIOIEM MHpE KaK O €IMHCTBE MPHUPOJBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pelICHUH TMpoOJieM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM  3HAYMMOCTH XHMHH JUII  COBPEMEHHOU
UMBWIN3ALHNN: B €€ TYMaHUCTUYECKOM HAMPABICHHOCTH U BaXHOU POJIA B CO3TaHUUN
HOBOM 0a3pl MaTepUaIbHOW KYyJIbTYphI, PEIICHUH TI00aTBHBIX MpoOIeM

YCTOWYHMBOTO PA3BUTHUS YEIOBEUECTBA — ChIPHEBOM, JHEPTETUUECKOM, MTUILIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, 0OCCIIEUYECHUN YCIOBUI
YCIEUTHOTO TPY/Ia ¥ KOJIOTHYECKH KOMGMOPTHOM KU3HU KAXKIOTO YjieHa 00IeCTRa,;
€CTECTBEHHO-HAyYHONM TIPaMOTHOCTH: TOHHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIH30BAThH
MoJIy4aeMble 3HaHUS ISl aHAU3a U OOBSICHEHUS SIBICHUN OKPYKAIOLIEro Mupa u



IPOUCXOAAIINX B HEM NU3MEHEHUH, YMEHHUS JieJaTh OOOCHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX (DaKTOB M HIMEIOLIUXCS JAHHBIX C LUEJbIO MOJYYEHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUA s
pelieHust mpo6JsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpECa K MO3HAHUIO U UCCIIEN0BATEIBCKON JEATEIBHOCTH;

TOTOBHOCTHU H  CIIOCOOHOCTH K  HENpephlBHOMY  00Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMM IO XUMHHU B
COOTBETCTBHHU C KU3HEHHBIMH IMOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodhecCuoHaTbHON
NEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBIE  JUIsI  (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYUYaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHU(PUKY METOJIOB TMO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECCTBO, DHEPTHs, SBJICHHE,
MIpoIIeCC, CUCTeMa, HaAYIHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yYHUBEpCaAJIbHbIC Y4eOHbIC NeHCcTBUS (TO3HABaTEIbHbIE, KOMMYHUKATUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (byHKIIMOHATBHOM
I'PaMOTHOCTH M COITUATBHOM KOMIETSHIIMHN 00yUYaroInXCs;
CIOCOOHOCTh oOy4Jaronmxcs UCIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE pPE3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMH NMo3HABaTeJbHbIMH
AEHCTBUSIMMN:

1) 6a30BbIE JTOrHYECKHE AeiiCTBHSA:

CaMOCTOSITeNIbHO  (OpMyNMpOBaTh W aKTyaJIU3UpPOBaTh  MpoOsIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENEATh LENU JCSATEIbHOCTH, 3aJlaBasg MapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN NPHUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKKW TMOHSATUNW M YCTaHABIMBAaTh MX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSCHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAaHWUS W KPUTEpUH I KIacCH(PUKAIUA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIIMBaTh NPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyKJIeHus (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTPUBAEMbIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

IPUMEHSTh B MPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICIIbHBIC TIPEICTABICHUS — XUMUYECKUN
3HaK (CHUMBOJI) 3JIEMEHTA, XUMHUecKas popMya, ypaBHEHHE XUMUUECKON peakinu
— MPU PEIICHUH y4eOHBIX TMO3HABATEIbHBIX W MPAKTUYECKHUX 3aJ]a4, MTPUMEHSTH
Ha3BaHHbBIC MOJICNIbHBIC MPEICTABICHUS VISl BBIABICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe HCCIEI0BATEIbCKHE TeHCTBHS:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMynHpOBaThH 1ENM U 33141 UCCIEIOBAHUS, UCTIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITETLHO C(OPMYyIHMpPOBAaHHBIE BOIMPOCHl B Ka4yeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJILHOTO IUJITAHUPOBAHUSI M  TMPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000IIIEHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTU PE3YyJIbTATOB UCCIEI0BAHUSI,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWUECKOW HCCIEOBATEIIbCKOM ¥ MPOEKTHOU
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEUICHUS MTPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3TUYHbIX METO/I0B
MO3HAHUS.

3) padora ¢ uHdopmManmeii:

OPUEHTUPOBATHCSA B PaA3IMUHBIX HCTOYHUKAX HHpoOpMmanuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHHs, CIPaBOYHBIC IMOCOOWS,
pecypchl MHTEpHETa), aHAMM3UpOBaTh MHPOPMAIIUIO PA3IUYHBIX BUIOB U (HopM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTD;



(bopMynMpOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU TOUCKE U
orbope wuHbOpManHK, HEOOXOMUMOW [T BBIMOJTHEHUS YYEOHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

mpuoOpeTaTh OIBIT HMCIOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalbHYI0  GOpMy  MpeACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BATh HAYYHBIN A3BIK B KAYECTBE CPEJCTBA TP Pab0TE C XUMUUYECKOU
uH(popMaIueli: MPUMEHATh MEXIpPEeIMETHbIEe ((PU3MYecKne W MaTEeMaTUYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA
HaTJISITHOCTH.

OBJajieHUe YHUBEPCAJTbHBIMU KOMMYHHKATHBHBIMH JIiiCTBUSIMH:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEeMbI B XOJIe IUAJIOTa W/UITU
JTUCKYCCHUHW,  BBICKA3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  IMPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH Pe3ylbTaTOB IMO3HABATEIBHON JIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUUECKOW padOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOro mpoekTa u (OpMyIHpOBaTh BHIBOIBI
1o pe3yibTaTaM MPOBEAEHHBIX HCCICIOBAHMA MYTEM COTJIACOBAHUS TMO3WIUN B
X0J1e 00CYXKIeHUSI 1 0OMEHa MHCHUSIMH.

OBJajieHue YHUBEPCAJTbHBIMU PEryJIsITUBHBIMHM JI€iiCTBUSIMH

CaMOCTOSTENIbHO TIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3a7add, KOHTPOJIUPOBAaTh M IO MeEpe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH MpeAjaraéMblii  alroput™m ACHCTBUH mpu
BBITIOJIHGHUM YYEOHBIX U HWCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Hambolee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIeATEIHPHOCTH Ha OCHOBE CaMOaHan3a 1
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATHI

10 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI DJIEKTUBHOrO Kypca «lIpakTukym mo
XUMUW» OTPAXKAIOT:

cOpMUPOBAHHOCTh ~ MPEACTABIEHUH O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUHU B TO3HAHUH SIBJICHUW PUPO/IBI,



B (OpMHpPOBAaHMM MBILUIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIbHON
IPAMOTHOCTH, HEOOXOJIMMOM ISl pEIEHUsI MPAKTUYECKHUX 3a/1a4 U SKOJOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XHMMYECKHX  3HAHHW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATalOIINE MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTD, AJIEKTPOOTPHULIATEIbHOCTD, XUMUUECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJISIpHAs
Macca, MOJIIpHbIN 00BEM, YIIIEPOIHBIN CKENIET, GyHKIMOHAIbHAs IPyIIa, paJuKal,
WU30MEPHS1, ©30MEPBI, TOMOJIOTHYECKHUU AT, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPOI U
a30TCOAEpXKAIME COCAUHEHMS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TCOPUUM U 3aKOHBl (TE€OpUs CTPOECHMS
opranndeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHs MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM SA3BIK XWUMHWHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalye B OCHOBE ITOHUMAHHMS IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOIMYECKHE CBEIEHUS O CBOMCTBAaX, COCTAaBE, MOJYyYECHHH H
0€30MacHOM HCIOJIb30BAHUN BA)XKHEWIIUX OPraHMYECKUX BELIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa,;

c()OPMUPOBAHHOCTh YMEHHUI BBISBIATH XapAKTEPHbIC MPU3HAKU MOHSITHUH,
YCTAaHABJIMBATh WX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIINE IMOHATHUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMHUYECKYIO0 CHUMBOJMKY JIs
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
GopMysl OpraHMYECKHX BEIIECTB U YpPaBHEHUH XUMHUYECKHX pPEaKIIHi,
M3TOTaBJIMBAaTh MOJENIN MOJIEKYJ OPraHMYECKUX BEIIECTB JUISI WJUTKOCTPALUH HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAMJICHKHOCTh H3YUECHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaByY M CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUH (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOJEpIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JlaBaTh MM Ha3BaHUS 110
cuctematuyeckoir HomeHknatype (IUPAC), a taxxe NpUBOAWTH TPUBUAIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPOMUJIEH, alETUIIEH,
ATUJICHTJIMKOJb, TJIMUEPHUH, (EHOJ, (pOopMalbIerujl, aleTaabAerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCII0TA, OJIEMHOBAs KHCIIOTA, CTEAPUHOBAsI KUCIIOTA, IJI0KO34,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUI1H);

c(hOPMUPOBAHHOCTL yMEHHUSI ONPENECHSATh BUAbl XUMUYECKOH CBS3UM B
OpTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TMOJOXKEHUS TEOPHUH CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa aiis 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepPU30BaATh COCTAB, CTPOCHUE, PU3NYECKHE
U XUMHUYECKHE CBOWCTBA THIMYHBIX TMPEJACTABUTEICH pPa3IMUHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, YTUJICH, IPOITHUJICH, alleTHIeH, OyTaaueH-1,3,
MeTwi0yTagaueH-1,3, 6eH30J1, METaHOJI, 3TaHOJ, STHJICHTJIMKOJIb, TIIUIEPUH, (DEHOII,
aleTaNbAeTU, MypaBbUHasl U YKCYCHAsI KUCIJIOTHI, TJII0KO03a, KpaxMmal, [eJUIi0I03a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSA3b MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUHA C HCIOIh30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHHUKHU YTJIEBOIOPOIHOTO
CBIpBs (HE(PTh, IPUPOIHBIN ra3, Yrojb), CIIOCOOBI UX MEPEPaOOTKH U MPAKTUIECKOE
pUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOPMUPOBAHHOCTh YMEHUM TPOBOJIUTH BBIYMCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIUYECTBA MCXOAHOTO BEHIECTBA WIIU IMPOIYKTa
pEaKIUK TI0 U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJTHOTO M3 HCXOTHBIX BEIICCTB
WM TIPOAYKTOB PEaKITHH);

c(hOpPMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUH MPU U3YUCHUH BEIIECTB U
XUMHUYECKUX ABJICHUN (HaOII0IeHNe, N3MEpPEHNe, SKCIIEPUMEHT, MOICIMPOBAHUE),
WCITOJIP30BAaTh CHUCTEMHBIC XHWMHUYCCKHE 3HAHWSA IS TPHHITHS PEIICHUH B
KOHKPETHBIX JKH3HCHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEHIECTBAMH U UX
PUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATh MPaBUJia MOIB30BAHMS XUMUYECKON
MOCYJIO W J1abopaTOpHBIM O0OPYIOBaHMEM, a TaK)Ke MpaBuiIa OOpaIleHUus ¢
BCII[ECTBAMH B COOTBETCTBHM C MHCTPYKIHSMH TIO BBITOJTHEHHIO Ja00pPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHN TUIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN
HKCIIEPUMEHT (TIPEeBPAIIEHUS OPTAaHUYECKHUX BEIIECTB MPU HArpeBaHUU, MOTyUYCHUE
ATWJICHA U N3YYCHHE €TO CBOWCTB, KAUECTBECHHBIC PEAKIINN OPTAaHUIECKUX BEIIECTB,
JeHaTypanus OeJKOB IPU HarpEeBaHUH, IIBETHBIC PEAKITUU OCIIKOB) B COOTBETCTBHH
C TMpaBWJIaMHd TEXHUKH O€30MMaCHOCTH TpHU OOpaIlieHWH ¢ BEHIECTBAMH U
7a00paTOpHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3YJbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (OpMEe 3aluCH YpPaBHEHUH COOTBETCTBYIONIUX PEAKIMA U
(GbOopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMHPOBAHHOCTh YMEHUN KPHUTHYECKH AaHAJIM3UPOBATh XHUMHYCCKYIO
uHOpMAIMIO, TONYyYaeMyK0 U3 pa3HBIX HWCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTeprer u apyrux);

chOPMHPOBAHHOCTh  YMEHHH  COONIOMATh  MpaBWia  DKOJOTHYECCKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOW NEATEIBHOCTH B IIENSIX
COXpaHEHHUs] CBOEr0 3/I0pPOBbSI U OKPY’KAIOIIEW MPUPOJHON Cpelbl, 0CO3HABATh



OMAaCHOCTh BO3JIECWCTBHSA HA JKHUBBIE OPraHU3MbI ONPEAECIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica Tokazatens [IJIK, moscHsaTh Ha mpuMmepax CcrocoObl
YMEHBIICHUSI W NPEAOTBPAILCHUS WX BPEAHOrO BO3JACHCTBUSA HA OPTraHU3M
YEJIOBEKA;

Ul 0OYJaroNIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. bpains nis 3anucu XMMHUYECKUX

dbopmyL.
11 KJIACC

[IpeqMeTHBIE pe3ynbTaThl OCBOCHUS SJIEKTUBHOTO Kypca «lIpaktukym 1o
XUMUW» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBIISAIOIICH
€CTECTBECHHO-HAYYHON KapTUHBI MUPA, PO XUMUHU B TO3HAHUHU SBJIECHUUN PUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
I'PAaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUS MPAKTUYSCKUX 3a7ad U AKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM cpee;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWW, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIIe MOHATUSA (XMMHYECKUH BJIEMEHT, aToM, u30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KpUCTAIIMUECKasl penéTka,
TUNBl ~ XUMHYECKHX  pPEaKIUh, pPaCTBOP, JJIEKTPOJHUTHI, HEIIEKTPOJHUTHI,
ANEKTPOJUTHYECKAsT JUCCOLUMAIMSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUUYECKON peaKIMu, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Auccolranuu, nepuoandeckud 3akoH JI. WM. Menneneena,
3aKOH COXPaHECHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILICHUS SHEPTUU
MPpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NMPUUYMHHOCTH M
CUCTEMHOCTH XHMHYECKHX SIBJICHUH, (haKTOJIOTHYCCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MacHOM UCIOJIb30BAaHUU BOXKHEUIIINX HEOPTAaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC TPU3HAKHA TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XHWMHYECKYIO CHUMBOJIMKY JIJIS
cocTaBieHus (OpPMyT BEMIECTB W YPaBHCHMA XWMHUYECKHX  PEaKIui,



cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIVIEKMCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHU OIPENEsTh BaJICHTHOCTh U CTENEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XHUMHYECKOU
CBs3M (KOBaJIEeHTHAsi, MOHHAs, METAJUIMYECKasi, BOJAOPO/IHASI) B COCTUHEHUSIX, TUI
KPUCTAJUIMUECKOW PEMIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas,
WOHHAs, METAJTHYECKasi), XapaKkTep Cpellbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH yMEHUI yCTaHaBJINBATh MPUHAIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBYy K OIpPEAEIIEHHOMY KiacCy/TpyIe
COEIMHEHUH (TIPOCThIE BEIIECTBA — METAUIBI U HEMETAJUIbl, OKCU/bl, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICI IIEPUOJAMYECKOrO 3aKoHa /1.
W. MenaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XUMHWYECKHX 3JIeMEHTOB |—4 mnepuomoB lleprnogudyeckoil CUCTEMBI
xumuuecknx 3iemeHtoB [I. M. MenaeneeBa, MCHONB3ys MOHATUS «s-, P-, d-
AIIEKTPOHHBIE OPOUTAIINY, «IHEPTrETUUECKHUE YPOBHIUY, OOBSICHATH 3aKOHOMEPHOCTH
VU3MEHEHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHHWI MO mepuoaam H
rpynnaMm [lepuoguueckont cucreMbl xuMmudeckux 3yemeHToB . 1. Menneneesa;

cOPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOM CBS3M MEXKIYy HEOPTaHWYECKUMH
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OPMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATh XUMHUYECKHE pEaKLUUU IO
pa3nuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
addexTy peakinu, U3MEHEHHUIO CTEMEHEW OKHCIICHHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYacTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHMM COCTaBISATH YPABHEHMSI PEAKIMM pazIUUYHBIX
THUIIOB, MOJHBIE U COKpPALIEHHBIE YPABHEHUS PEAKIM HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

cOPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKLUUHU, MOATBEPKIAIOLINE
KAUECTBEHHbI COCTaB pPa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELIECTB;



c(hOPMUPOBAHHOCTh ~YMEHHUI  pacKpbIBaThb CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS AJICKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
pEaKIuu OT Pa3INYHBIX (HaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3naercTus (nmpunuui Jle larense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE IMPOIIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJIYYEHHUSI CEPHOM KHCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIIMX HAYYHBIX MPUHIHUNAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOTO POU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCICHHSI C HCIIOJIb30BAHUEM
HOHSTHS «MacCOBasi 10JIsl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOLIEHHM I'a30B IpU
XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA MM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B pEaKUUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOU
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUN TUIAHUPOBATh U BBIMOJHATH XUMHUYECKUN
DKCIIEPUMEHT (Pa3joKEHHUE MEPOKCHIA BOJOPOAA B NMPUCYTCTBUHM KaTalW3aTopa,
ONPENENIEHUE Cpedbl PpacTBOPOB BELIECTB C IIOMOINBK YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIlvH,
peakluy HMOHHOrO OOMEHa, KayeCTBEHHbIE PEaKUuu Ha cyib(dar-, kapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIbHBIX 331a4 IO
TeMam «Metaiel»y U «HeMeramibl») B COOTBETCTBUU C TpaBUJIAMU TEXHUKH
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0OBAHUEM,
NPEACTaBIATh PE3yNbTaTbl XHMMHUYECKOTO JKCIEpUMEHTa B (GopMe 3amnucu
ypaBHEHUI COOTBETCTBYIOIINX pEAKIUN U (POPMYITHPOBATH BHIBOIBI HA OCHOBE 3TUX
pe3yJbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHMHUYECKYIO
uHGOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWia  DKOJOTUYECKH
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATENBHOCTH B LEJIX
COXpaHEHHUsI CBOErO 3J0POBbS U OKPYKAIOIIEH NPHUPOJHON Cpeabl, OCO3HABATh
OIMACHOCTb BO3JICHCTBHSI HA KUBbIE OPTaHU3MbI ONPEIEIEHHBIX BEECTB, TOHUMAs



cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIIEHUS H
MPENOTBPAIICHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsl 0Oy4aronIuxcsi ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHUS BEIECTB U
XUMUYECKUX SBJICHUM;

JUISL  CHENbIX M CHAa0OBHIAAIIMX OOYYarOIIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

KosanuyectBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3/1eJioB U TeM uugpoBbie
Ne ni/m P Konrpoasubie | IlpakTnuyeckue (tucpp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoTsbI padoTsI
pecypchl
Paznen 1. TeopeTuueckne OCHOBbI OPraHHMYECKOH XMMHUM
WWW.eds00.ru
bubmuorexa [JOK
[Ipenmer oprannueckor xumuu. Teopus https://m.edsoo.ru/7f41a636
11 CTPOCHHS OPraHMYECKUX COCAMHCHUN A. 7 0 0 https://chemege.ru/zadaniya-
M. bytneposa ege-ximiya/
https://chem-
ege.sdamgia.ru/
Hroro no pazneny 7
Paznen 2. YraeBoaopoasbl
2.1 [TpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 1 0 0 WWW.eds00.ru
29 HermnpeenbHble YIIIeBOIOPO/IbI: JIKEHBI, 5 1 0 bubnmorexa [IOK
. ATKA/HEHBI, ATKHHBI https://m.edsoo.ru/7f41a636
23 A 1 0 0 https://chemege.ru/zadaniya-
: OMAaTUYECKHUE YTIIEBOIOPOIBI
P A AOPOA ege-ximiya/
24 [TpupoaHBIE HICTOYHUKH YTIIEBOIOPOIOB 5 0 0 https://chem-
U UX mepepadoTKa ege.sdamgia.ru/
Hroro no pazneny 11
Paznen 3. Kuciiopoacoaep:xkamue opraHudeckne coeiMHeHus
3.1 Cnuprel. @enon 3 0 0 Www.edso0.ru
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Anpaerunsl. KapOOHOBBIC KUCIIOTHI. bubmuorexa [JOK
3.2 7
CrnosxHble 3¢upsl https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/
3.3 V1i1eBoas1 3 https://chem-
ege.sdamgia.ru/
Htoro no pazneny 13
Pa3nen 5. Boicokomosieky isipHbie coeIMHEHHS
www.edso0.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
5.1 [Inactmaccel. Kayuyku. Bonokna 3 https://chemege.ru/zadaniya-
ege-ximiya/
https://chem-
ege.sdamgia.ru/
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YHACOBIIO e

[NPOIT'PAMME
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11 KIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne o/m Kontpoabsnsie | IlpakTtndeckue
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. BBenenne
Oo6mue TpeOoBaHUS K PEIICHUIO
11 HwmeTp p 1 0 0 www.edso0.ru
XUMHUYECKUX 33]1a4.
3 bubmuorexa [JOK
JIEMEHTHI MATEMATHUKH B XUMHH.
1.2 1 0 0 https://m.edsoo.ru/7f41a636
Mesxnynaponnas cuctema eaunui (CH). )
CBs13b MeXIY GU3NKO-XUMHUECKUMH hitpsiffenemege rofzadan v
1.3 ) 1 0 0 Ximi
BEJTMYMHAMH. ege-ximia/
https://chem-ege.sdamgia.ru
14 CriocoOsI pereHus 3a1a4. 0 0 ps:// & gia.ru/
Hroro no paszneny 4
Pa3nen 2. 3anaun Ha ra3oBbIe 3aKOHBI.
["a3oBbIe 3aKOHBI: 3aKOH ABOTAIPO U €T0
21 CJIEJICTBUSI. 1 0 0
3ajaun Ha COOTHOIIEHUE OCHOBHBIX
XapaKTePUCTHK Ta30B.
3a/1a4n Ha HAX 0K IEHUE MOJISPHOI WWw.eds00.ru
MAacCCHI CMECH Ta30B. bubnuorexa [JOK
2.2 1 0 0 _
3aauu Ha HaX0XkJEHHE COCTaBa CMECH https://m.edso0.ru/7f41a636
ra3oB MO0 MOJISIPHOU mMacce. https://chemege.ru/zadaniya-
OO0BeIMHEHHBIN I'a30BbIN 3aK0H boiia- ege-ximiya/
2.3 Mapuorra u I'eii-JIroccaxa. 1 0 0 https://chem-ege.sdamgia.ru/
3ajaun Ha CMECH Ta30B.
3anaun Ha onpeeneHue 00BEMHOM
24 noiu (%), MosbHO# gomu (%) 1 0 0

KOMITOHEHTOB I'a30BOH CMECH.
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2.5

YpaBHenue MenneneeBa-Kiaiinepona.
3a/iayn Ha HAXOXJICHHUE COCTaBa ra30BOU
CMECH T10CJIE PEAKIUH.

2.6

3agauu Ha U3MEHEHUE 00bEMA ra30BoM
CMECH B pe3yJibTaTe pPeaKIuu.

2.7

[InoTHOCTH ra3a, OTHOCUTENIbHAs
IJIOTHOCTH. 3a/1a4u HAa 030HUPOBAHHBIN
KHCIJIOPO/I.

2.8

HOpMaJ'IBHBIe YCJIOBUA U YCIIOBUA
OTJIMYHBIC OT HOPMAJIbHbIX. 3azlaq1/1 Ha
rOpCHHUEC TOIIJIMBA.

2.9

CocraBiieHEe U UCIIOIL30BaHHE
ANTOPUTMHUYECKUX MPEITUCAHNMN.
CMelranubsie 3a1a4u.

2.10

KonTponbnas padotaNel mo teme
«3aga4uu Ha ra30-BbI€ 3aKOHBD)

Hroro no pasneny

10

Pa3nen 3. Pacuernsl 1o ypaBHeHUsIM peakiui

3.1

Pacuersl 0 ypaBHEHUAM peakLuid, €ciu
OJTHO U3 BEILECTB JJaHO B U30BITKE.

3.2

Omnpenenenue coctaBa coiu (Kucias
WJTU CPEJTHSIST) TI0 MaccaM BEIECTB,
BCTYIIAOIIMX B PECAKIIUIO.

3.3

Pemrenne 3aa4, packppIBaronmx
00pa30BaHME KUCIIBIX U CPETHUX COJIEH
JIBYXOCHOBHBIX KHCJIOT.

3.4

Pemrenne 3aa4, packppIBaronMx
o0pa3oBaHHe KUCIIBIX U CPETHUX COJIel
dbochopHO KUCTOTHI.

3.5

Omnpenenenue cocraBa JByX-
TPEXKOMIIOHEHTHOW CMECH T10 MaccaM

www.edso0.ru

bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/
https://chem-ege.sdamgia.ru/
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BELIECTB, 00Pa3yIOIINXCS B XO€ OJIHOM WK
HECKOJIbKUX PEaKIIHii.

3a7a4u Ha OMPEICIICHUE COCTAaBa COJICH

3.6 MIPU PEAKIUAX CAMOOKHCIICHHS-
CaMOBOCCTAHOBJICHUSL.
3.7 3ajaud Ha AIIEKTPOIIU3.

CocTaBJIeHUE U UCIIONb30BAHUE
3.8 ANTOPUTMHUYECKHUX IIPEATHCAHUMN.
CMmeliaHHbI€ 3aJa4U.

Hroro no pasaeny

Tema 4. KonnieHTpauusi pacTBOpoB.

Bripaxkenue coctaBa pacTBOPOB:
MaccoBasi 107151, MOJIIpHAsk KOHLIEHTPALIHSL.

4.1

Brruncnenue maccol pacTBOPEHHOTO
BEILECTBA U PACTBOPUTEIS ISt
4.2 MIPUTOTOBJICHUS OMIPEIeIEHHON MacChl (WK
00BEMa) pacTBoOpa € 3alaHHOMN
KOHIICHTPAlUEH.

43 PactBoprmocTs. PacueTsl Ha ocHOBE
' UCIOJIb30BaHUs I'pa)IKOB pACTBOPUMOCTH.

4.4 Brruncnenne pH pactBopos.

45 Pacuersl no ¢popmynam BeIiecTs,
' CoJIepKalINX KPUCTAJUIM3ALMOHHYIO BOY

46 CocraBlicHHE U HCITOJIF30BAHNE
. AITOPUTMHUYCCKUX HpennncaHHﬁ.

47 KonanuecTBeHHEIN 1 KAUeCTBEHHBIN
. KOHKYPC PCIICHHLIX 3a1a4

WWW.eds00.ru

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/
https://chem-ege.sdamgia.ru/

Hroro no pasneny:

Tema 5. 3agaum Mo opraHuvecKo XuMHu
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Haxoxnenne ¢popmyi, eCiii N3BECTHBI

51 1
MacCCOBBIE JIOJIM 3JIEMEHTOB.
> 3amaun Ha onpez[enegne bopmyi, eciu . WWW.edsS00.1u
. W3BECTHBI MAcChl WM 00bEMBI IIPOAYKTOB
POAYK bubmuorexa [JOK
CrOpaHUSL.
3 https://m.edso0.ru/7f41a636
R
pap p : ege-ximiya/
KCIIEpUMEHTAJIbHBIE 3aJaUH;
5.4 p A 1 https://chem-ege.sdamgia.ru/
IPOBEIEHNE KMBICIIEHHOIO DKCIIEPUMEHTAY
55 3aueT 10 PELIEHUIO BCEX IPOMICHHBIX 1
' THUIIOB 33144
HToro mo pasaeny: 5
OBIIEE KOJIMYECTBO YACOB I1O 34

[NPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHME
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA
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