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IMosicuuTeILHAS 3aNIMCKA

IIporpamma 1o XMMHH Ha ypOBHE CpeJHEro oouiero oopa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoir @enepannn,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHMs (eaepanbHOl 00pa3oBaTenbHON MPOrpaMMbl CPEAHErO
obumiero oo6pazoBanus (POIlI COO), npencraBineHHbIX B DenepaibHOM TI'OCYJIaPCTBEHHOM
oOpaszoBarenbHOM cTtangapre COO, ¢ yuérom KoHuenmuu mnpenojpaBaHus y4eOHOro Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit @exeparuu, peaau3yonuX OCHOBHBIE
o0Opa3oBaTe/IbHbIE MPOTrpaMMbl, U1 OCHOBHBIX IOJIOK€HUM «CTpaTeruu pa3BUTHsS BOCIUTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsbkenue [lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO0JI0B K pa3pabOTKe MpOrpaMMbl 0 XMMHHU, K OIPEIETICHUIO 001Iel cTpaTeruu
00y4YeHHsI, BOCHUTAHUS U Pa3BUTHs 00YYarOIUXCs CPEACTBAMH Y4eOHOTo mpeaMeTa « XUMUsD s
10-11 xnaccoB Ha 0a30BOM ypOBHE COCTaBMJIM KOHLeNTyanbHble nosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIEJIeH, COJEpIKaHus, pPe3ysIbTaTOB OOydYeHHsS U TPEeOOBaHUI K YPOBHIO
HOJrOTOBKH BBIITYyCKHUKOB.

Xumuueckoe  oOpa3oBaHME, TOJy4aeMO€  BBIMTYCKHHUKaMH  00Ieo0Opa3oBaTenbHON
OpraHu3aly, SBJISIETCS HEOThEMJIEMON 4acThi0 MX 00pa3oBaHHOCTU. OHO CIy’KMUT 3aBEpLIAIOIIUM
ATaIoOM peaju3alii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIIHUX
LIEJIOCTHOM CHUCTEME XUMHUYECKOro 00pa3oBaHMsA. DTH LEHHOCTH KacaloTCs IO3HAHMS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIIECH KyJIbTYyphl YEIIOBEKA, a TAK)KE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOILIEHMS K CBOEMY 3JI0POBBIO M IPUPOAHOI cpene. Peanusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIMXCS HA yPOBHE CPEIHEro OOIMIETo OO0pa30BaHUS CPEICTBAMHU Y4eOHOTO
npeamera « XUMHUA», COAEpKAHNUE U MIOCTPOEHUE KOTOPOTO ONpEAEIeHbI B IPOrpaMMe MO0 XUMHUH C
yu€ToM crienn(UKH HAyKH XUMHH, €€ 3HAUYCHHs B IMO3HAHUM MPHUPOJBLI U B MATEPHUATBHOMN JKU3HU
o0miecTBa, a Takke C Y4€TOM OOIIMX MLeJded M MPUHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpefHero obiero oopazoanus B Poccuiickoit deneparun.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIPaeT OCOOYI0 POJib B COBPEMEHHOM
IUBUJIM3ALMH, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyiabTyphl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOI'O MBIIIEHHUS, B CO3/JaHHE LIEIOCTHOTO MPECTaBICHUs 00
OKpYXaroIleM MHpe KaKk O €JMHCTBE MPHUPOAbI M YeJOoBeKa, KoTopoe (hopMupyercs B XMMHM Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMHU 00JIACTMU TPUMEHEHUS.

TecHO B3auMOJIEHCTBYSI ¢ IPYTMMHU €CTECTBEHHBIMU HAYKaMHU, XUMUS CTajla HEOThEMIIEMOMN
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOJIUMBIM YCIOBHEM YCIIEIIHOTO TPYJa U JKU3HU Ka)JI0T0 WieHa
obmectBa. CoBpeMeHHass XUMMs KaK HayKa CO3WJaTelbHas, Kak HayKa BBICOKUX TEXHOJIOTUH
HaIpaBJieHa Ha pelleHue TI00albHbIX MPOoOJIeM YCTONYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJOTrHYECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B cootBercTBHUM € OOmMMH LEISIMH W MPUHLIMIIAMU CpEIHEro o0Iiero obpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbI YpOBEHb M3YyUYEHHs) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOyYaloImIMXCsl, HEOOXOAMMYIO WM JUIS
BBIPAOOTKM MHMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B IKU3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBisomUMU MpeAMeTa « XUMHSD) SBISIOTCA 0a30Bble Kypchl — « Opranuyeckast XUMHsD)
u «O01mas u HeopraHu4eckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SBJSIOTCS
OCHOBBI 0a30BOI HAayKH: cHUCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUEHHEM 3HaHUH M3
oOuiei xumumn) U opraunyeckoil xumuu. opMuUpoBaHHE JaHHOW CHUCTEMbI 3HAHUI NPU U3yUEHUU
npeaMera obecreynBaeT BO3MOXHOCTh PACCMOTPEHMsI BCEIO MHOT00Opasus BEIIECTB Ha OCHOBE
OOLINX MOHITHH, 3aKOHOB Y TEOPUN XUMHH.

Crpykrypa conepxanusi KypcoB — «Opranudeckass xumus» u «OOmmas 1 HeopraHuyeckast
XUMHA» CPOPMHUpPOBAaHA B IpPOrpamMMe MO XMMHM Ha OCHOBE CHCTEMHOIO IOJXO0/a K HM3Y4YEHUIO



y4eOHOro MaTepuasia ¥ OO0yCIIOBJIEHA HMCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYE€CKOM XHMMHHU BEIIECTBA
paccMaTpUBaIOTCS Ha YpPOBHE KJIACCUYECKOM TEOpUU CTPOCHUS OPraHMYECKUX COEIWHEHUH, a
TAaK)K€ HAa YPOBHE CTEPEOXMMMUECKUX M DIIEKTPOHHBIX IPEJCTABIECHUH O CTPOEHHMM BELIECTB.
Cenenusi 00 HM3yyaeMbIX B Kypce BELIECTBaX MAAlOTCSI B PAa3BUTUM — OT YIJIEBOAOPOJOB [0
CIIOXKHBIX OMOJIOTMYECKM AaKTUBHBIX COEAUHEHMH. B Kypce opraHuueckoil XUMHM IOJy4aroT
pa3ButHe CcQOpPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs TMepBOHAYaJIbHBIC
NPEJCTABICHUS O XUMHUYECKOW CBSI3HM, KIAcCU(MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKII1H.

[Ton HOBBIM yriIOM 3peHHsI B mpeamere «XuMHs» 0a30BOTO YPOBHS pPaccMaTpHUBAETCS
U3YYCHHBIII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa30BaHUS TEOPETUYECKUH MaTepuail U
(akTOJIOTHUECKUE CBEICHHS O BEIIECTBAaX M XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«OOuas 1 HeopraHudeckas XUMHs» OOYYaIOLIMMCS IPEIOCTABIAETCS BO3MOXKHOCTH OCO3HATh
3HAYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHUECKUX TTO3UIINH, TIy0Ke
MOHSTh UCTOPUYECKOE M3MEHEeHHe (QYHKIUN 3TOTr0 3aKOHA — OT 0000Mmaromeil 10 00bsACHSoMEH U
MIPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHMIA O Ba)KHEHIIMX BEIIECTBAaX, UX COCTaBE, CTPOSHUU, CBOMCTBAX U
IPUMEHEHUH, a TAKXXE O XMMMUYECKUX PEaKLUsAX, UX CYLUIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHsiercs B Kypcax 10 wm 11  KmaccoB 3leMEHTaMH  COAEpXKaHUS, HMEIOIIMMHU
KyJbTYPOJOTHUYECKMM W MPHUKIAJHOM XapakTep. OTU 3HaHUSA CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBS3M XHMHH C JPYTHMH HayKaMH, pAacKpbIBalOT €€ poJib B IO3HABATEIbHOM U
IIPAKTUYECKON JEATEIbHOCTU YEJOBEKAa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXXEHHUsSI K IpOIECCY
TBOpUYECTBA B 0O0JIACTU TEOPUH MU MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TMOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCSI B OOMIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJEMax, CBS3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MH()OPMAIMIO M MPUMEHSTh €€ AJ1 MOMOJIHEHUS 3HAHWH, PelIeHUs
MHTEJJIEKTyaJIbHBIX M SKCIIEPUMEHTAIBHBIX MCCIEI0BaTENbCKUX 3ajad. B 1enom conepkanue
yueOHoro npenMeTra «XHMHS» JTaHHOTO YPOBHS M3Yy4Y€HHs] OpUEHTHPOBAHO Ha (OPMHPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKOW OCHOBBI JUISl MOHMMAaHMS (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHajJIbHOE €IUHCTBO HEOPraHMYECKOr0 M OPraHMYecKOro MHpa, 0O0YyCJIOBIEHHOCTb CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOCHHMEM, I03HABAEMOCTh MPUPOAHBIX SIBJICHUM MYTEM 3KCIIEpUMEHTA U
peleHuss MPOTHUBOPEUMil MeXay HOBBIMU (aKkTaMHM M TEOPETUUYECKMMHU NPEANOChUIKaMH,
OCO3HAHHE POJIM XMMHMHM B DPELIEHUH 3KOJOTHYECKHX MpoOiieM, a Takke MpolieM cOepexeHus
OYHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nutane pemienus 3a7ad BOCIIUTAHUS, Pa3BUTHS U COLMANIM3ALINN O0YYAIOIINXCS IPUHSATHIE
IPOrpaMMOil IO XMMHMM IOAXOJbl K OIPENEICHUIO COAEPKAHUA U IOCTPOCHMs IIpeaMeTa
IpeyCMaTpuBalOT (OPMUPOBAHHWE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUN, HMeOLUX O0a30Boe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATEILHOCTH: pelIeHus Ipobiem, OMCKa, aHau3a 1 00paboTKU
uH(poOpMallii, HEOOXOAUMBIX AJii NPUOOPETEHHsS OMNbITa MPAKTHMUECKONM M HCCIIEeN0BaTENbCKON
JEATEIIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUM XUMHH.

B nmpakTtuke npenoaaBaHus XUMHHM Kak Ha ypOBHE OCHOBHOTO 001iero oOpa3oBaHUsl, Tak U
Ha YpPOBHE CPEJHEro ooIiero o0pa3oBaHUs, MPHU ONpPEACIIEHUH COAEP)KATEIbHOM XapaKTepUCTUKU
nened W3y4yeHHs TMpeAMeTa HalpaBJIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTH  TPaJULMOHHO
npu3HaéTcss  (POPMHpPOBAHHME OCHOB XHMHUYECKOM HayKM Kak o00JacTh  COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTHUUECKOM JIeATEIbHOCTH YeIOBEeKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM
KynbTypsl. C METOAMYECKOM TOUKHM 3pEHHMS TAaKOM MOAXOA K OINPEACICHUIO IeNIeld H3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMs IVIAaBHBIMU LEISIMM HM3yY€HHUs IpeaMera «XHMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

. dbopMHUpPOBaHHE CHUCTEMBl XMMHYECKHUX 3HAHMM KaK BaKHEWUIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B OCHOBE KOTOPOM JIeXKaT KIIIOYEBbIE IIOHATHA,
(byHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U TOHUMaHUE



CYILIIHOCTHU JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKkTepa, 03HaKOMJICHHE ¢ UCTOPUEH HX
pa3BUTHUS U CTAHOBJICHMUSI,

J ¢dbopmMHpoBaHUE U pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJaX MMO3HAHMS BELIECTB
U XUMHUYECKUX pPEaKUuil, HeOOXOIUMBIX Uil MPUOOPETEHHs YMEHUI OpUEHTHPOBATHCS B MUPE
BEIIECTB U XMMUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKOIN U MOBCEIHEBHOMN
KU3HU;

J pa3BUTHE YMEHHUH U CIOCOOOB JESATENBHOCTH, CBA3aHHBIX C HAONIOJEHUEM U
O00BSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM IpaBui O€30MacHOro OOpalIeHus ¢
BELIECTBAMHM.

Hapsiny c¢ stum, copepxarenpHasi XapakTepUCTHUKa LieJell U 3ajad U3y4deHHs MpeaMeTa B
IporpaMMe Mo XMMHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpegHero obmero oOpazoBanus. CerogHsi B MpernojaBaHUN XUMHHU B OOJbIIEH CTENeHU
OTJAETCS NPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COACpKaHUs 00yUeHuUsl, OpUEHTUPOBAHHOMN Ha
MOJTOTOBKY BBIITYCKHHKA 00111€00pa30oBaTeNbHON OpraHu3aIuy, BiIaIeioNero He HabopoM 3HAHU,
a (DyHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSMH AKTUBHOTO IIOJYYEHUS
3HAaHUU U MPUMEHEHUS UX B PEaIbHOM KU3HU AJIs PEIICHUS MPAKTUUECKUX 3a/1a4.

B cBs3u c 3TUM npu  U3yuyeHUM mOpeaMmera «XUMHS» JOMUHHUPYIOLIEE 3HAuY€HUE
MPUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

azanTanys oO0yJaromuXxcs K YCIOBUSAM JUHAMHYHO Pa3BUBAIOUIETOCS MUpPa, (popMupoBaHue
UHTEIJICKTyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KMU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHE Yy OOYYAIOIIMUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHITH ),
UMEIOLINX YHUBEPCAJIbHOE 3HAYCHHE NJIS PAa3IMYHBIX BHJIOB JEATEILHOCTH: PELIECHHUS MPOoOieM,
MOWCKa, aHanm3a W 00paboTku wuHOpPMAKMKA, HEOOXOTUMBIX MJIS NPUOOPETCHUS OIbITa
JIEeATETbHOCTH, KOTOpas 3aHMMAeT Ba)KHOE€ MECTO B TO3HAHUM XMUMHH, a TAKXKE ISl OLIEHKHU C
MO3UIMI 3KOJIOTHYECKON 6€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOILIECCOB Ha
OpraHM3M 4Y€JI0BEKa U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yyaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpeTaTh HOBBIE 3HAHUS [0 XUMHUHM B
COOTBETCTBUHU C >KM3HEHHBIMU MOTPEOHOCTSMHM, HCIIOIb30BaTh COBPEMEHHbIE MH(OPMaLMOHHbIE
TEXHOJOTHH JUIs TIOMCKAa U aHaiu3a y4eOHOW M Hay4YHO-TIOMYJSIpHOW MHGOPMAIUU XUMUYECKOTO
COJIEpKaHuUs;

(dbopMUpOBaHHE U pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
Ha0JII0/1aTEIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPblE OCOOEHHO HEOOXOIUMBbI, B YaCTHOCTH,
MpH TUIAHUPOBAHUHU U MTPOBEIEHUHN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHME Y 00yUaronmxcs yOekIEHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH XUMHUH,
e€ BaXHOM pONM B pEIIEHUU TN00aIbHBIX MNPOOJIEM paAlMOHATIBLHOTO MPUPOAOIOIL30BAHNUS,
NIOTIOJIHEHNSI DHEPreTHUUECKUX PECYPCOB M COXPAaHEHUS NPUPOJHOTO DPABHOBECHUS, OCO3HAHUS
HEOOXOUMOCTH OEPEeXHOr0 OTHOILIEHUS K MPHUPOJIE U CBOEMY 3/I0pOBbIO, a TaK)Ke MPHOOpEeTEeHus
ONBITa MCMOJIB30BaHUS MOJYYEHHBIX 3HAHUM JUIsl IPUHSATUS TPAMOTHBIX PEIIEHUN B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebGHOM mutaHe cpeanero oOrmiero oOpa3oBaHus MpeaMeT «XHMHA» 0a30BOro ypOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYYHbIE TPEMETHD.

OOmiee yuCcIO 4acoB, OTBEAEHHBIX Ui W3Y4YEHHUS XMMHUHU, Ha 0a30BOM YPOBHE CpPEIHETO
obmero oopazoBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Hemento), B 11 kmacce —
34 gaca (1 gac B HenemIo).



Conep:xxanue o0y4eHust

10 xknacc

Opranuveckasi XuMus

TeopeTnyeckne 0CHOBbI OPraHUYeCKOil XUMHMH

[IpenMer OpraHMYECKON XUMHUU: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAUYCHUE B IOJyYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHMueckux coequHennit A. M. bytieposa, eé
OCHOBHbIE OJI0kEeHUs. CTPYKTypHbIE (OPMYJbl OpraHNYEecKUX BeulecTB. ['omosorus, usoMepus.
XrMHYeCKasi CBSA3b B OPraHUYECKUX COCIUHEHUSAX — OJJUHAPHBIE U KPATHBIE CBA3H.

IIpencraBnenue o KiacCUpUKaLMKU OpraHUYecKux BemecTB. HoMeHkIaTypa opraHndeckux
COeIMHEHUH (cucTeMaTH4ecKas) U TPUBUAIbHBIE HA3BaHUS BaXKHEHIIMX IPEACTABUTENEH KJI1accOB
OpPraHMYECKUX BEILECTB.

OKClepUMEHTAJIBHBIE METOJIbl M3Y4YEHHs BELIECTB U MX IPEBpAILEHUN: O3HAKOMJICHUE C
o0pa3llaMu OpPraHMYeCKHUX BEIECTB M MaTepualaMud Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKUX BEILECTB, HAOIIOICHUE U ONMCAHNUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BELIECTB IPU HarpeBaHuM (IUIaBJICHHUE, OOYIJIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psa. MeraH M 3TaH — mpocTeumme
IPEJICTAaBUTENIN AJIKaHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (peakLUU 3aMEIICHUs U TOPEHHUs),
HaXO0XJIEHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psAl. DTHIEH U MPOINWIEH — MpocTeuiue
IpPEJCTaBUTENIN aAJKEHOB: (pU3Myeckue M XHUMHUYECKHE CBOMCTBAa (peakuuu THIPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIy4YEHUE U IPUMEHEHUE.

Anxaauensl: Oyraauen-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEHIIHE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKUH psi. ALETuieH —
NPOCTEHIINN MpeNCTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3MUECKHE U XUMHUYECKHE CBONCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (u3MUeCKHUe M XUMHUUYECKHE CBOMCTBa (peakiuu
raJJoreHUPOBAHUS M HUTPOBaHMA), IOJIyue€HHE W TNpUMeHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue c6OUCMBA (peakyuu 2ani02eHUpPoOSanus U HUMpOBAHUs), NOTYYeHUe U
npumenenue.  ToOkcMYHOCTH  apeHOB. ['eHeTmdeckas  CBSI3b  MEXKIY  YIJIEBOJOPOAAMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHMKM YIieBOAOpOJOB. [IpHponHbId ra3 W MomyTHbIE HEQTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoObl nepepaboTku HeYTU: EPETOHKA, KPEKUHT (TEPMHUECKUH,
KaTaJIuTH4ecKuil), nuponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yTrosib ¥ IPOAYKTHI €r0 MepepadoTKHU.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHHs BEUIECTB U MX INPEBpAILlEHUN: O3HAKOMIICHHUE C
oOpa3lamu IjaacTMacc, KaydykoB M pe3uHbl, Koiuiekuuu «HepTts» n «Yromp», MoaenupoBaHue
MOJIEKYJl YIJIEBOJIOPOJIOB U  TaJlOTEHONPOM3BOJHBIX, IPOBEACHHUE HNPAKTUYECKOH pabOoThI:
MOJTy4YeHHUE 3TUJIEHA U N3YYEHHE €ro CBOMCTB.

Pacuérnsle 3anaun.

Bolunicnenuss mo ypaBHEHMIO XHMHYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce, 00BbEMY, KOJIHMUECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Kucnopoacoaepxamue oprannyeckne coeiHHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M H3TaHOJ: CTPOEHHUE, (U3HUECKHEe U
XMMHYECKHE CBOMCTBA (pPEakUUM C AaKTUBHBIMH METajulaMH, TajlOT€HOBOJOPOAAMHU, TOPEHHE),
npuMeHeHre. Bogopoaubie cBs3u MexX 1y MOJIEKyJIaMu criupToB. [leficTBHe MeTaHoIa U 3TaHoJIa Ha
OpraHHu3M 4YeJIOBEKa.

MHoOroaroMHble CIUPTHL. ODTUJICHTIUKOJIb M TJHUIEPUH: CTpOeHue, (¢GU3NYecKue u
XMMHYECKHE CBOMICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METallaMU, KA4eCTBEHHAs PEaKIUs Ha




MHOTOAaTOMHBIC CcrmHpThI). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHHMe TIHMIIEpUHA U
STUJICHTJIUKOJISL.

@deHoI: CTpOeHUE MOJIEKYJIbl, PU3NYecKUe U XUMUYeckre cBoiicTBa. TokcHuHOCTH (heHoa.
[Tpumenenue ¢penona.

Anpneruabl U kemoHwvl. Dopmanpierun, anetaibAeTuiA: CTpoeHHe, (usmueckue Hu
XUMHYECKHE CBOMCTBA (pEakUMM OKUCIEHHMSI M BOCCTAHOBJICHUS, Kay€CTBEHHbIE pEAKIUM),
MOJTy4YeHUE U PUMEHEHHE.

OAHOOCHOBHBIE IIpe/eabHbIe KapOOHOBBIE KHUCIOTHl. MypaBbHHAsE U YKCyCHasl KHCIJIOTBHI:
cTpoeHHe, GU3NYECKHUEe U XUMUYECKHE CBOICTBa (CBOWCTBA, 00IIMe Ui Kjacca KUCIOT, PeaKIus
sTepudUKanMK), ToidydyeHHne u npuMeHeHue. CreapuHOBass W OJEUHOBAs KHUCIOTBHI Kak
MPEJICTABUTENIN BBICIIMX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHUCIIOT, X
MOIOLIEE NEUCTBHE.

Crnoxxuble 3QUpbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorndeckas poib KUPOB.

VYrneBojabl: cocTaB, KiaccU(pHUKaIuUs YrieBoJoB (MOHO-, M- U MOJHcaxapusl). [ roko3a —
IPOCTEHIINKA MOHOCaxapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbl, (PU3MYECKHE U XHMUYECKUE
cBoiicTBa (B3ammoeiicTBue ¢ ruapokcugoM meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHEe, OpOKEHHE TJIOKO3bI), HAXOXIECHHUE B MPHUPOJE, NPUMEHECHHE,
ouonoruueckas poib. otocunrtes. PpyKTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonuMepsl. CTpoeHHE Kpaxmalla U LEJUIIOJIO3bI.
Ou3nyecKkue 1 XUMUUECKHE CBOMCTBA Kpaxmaina (THIpOan3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

OKClepUMEHTAJIbHBIE METOJbl M3y4YEHHUS BELIECTB U HX NPEBpAIICHUN: NPOBEACHUE,
HaOII0/IEHUE U OMUCAHKE JIEMOHCTPAIMOHHBIX OIMBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHE dTaHojda okcuaoMm wmeau(ll)), MHOroaToMHbBIX CHUPTOB
(B3aumogerictBue TimiepuHa ¢ ruapokcuaoM meau(ll)), anpaernmoB (OKHCIeHHE aMMHUAYHBIM
pactBopoMm okcuaa cepebdpa(l) u rugpokcunom menu(ll), B3aumoneiicTBue Kpaxmaiaa ¢ HOIOM),
IpOBE/IEHUE NMPAKTUUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsble 3anaun.

Bbluncienuss mo ypaBHEHHIO XHMHYECKOH peaknuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOIO BELIECTBA WJIM MPOAYKTA PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO
U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKIINN).

A3zoTconepikaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHCIIOTHI KaKk aM(oTepHble opraHnueckue coequHeHus. Ouznyeckre 1 XuMHUYECKUe
CBOICTBa aMHMHOKHCIOT (Ha @puUMepe TIJMLKHA). buoisornyeckoe 3HAYeHHE aMHHOKHCIOT.
Ilentunasl.

benku kak mnpupoaHBIE BHICOKOMOJIEKYJISIpHbIE coeAuHEHHd. [lepBuuHas, BTOpUYHAS U
TpeTUYHass CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: TUAPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcIepUMEHTAIbHBIE METOABl M3YYEHHUS BEIIECTB M MX MpPEeBpallleHHi: HaONoJeHHe U
OIMCAaHNE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OEIKOB IPU HAarpeBaHUU, LIBETHbHIE PEaKIUU
OETIKOB.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHBIE TOHATUS XMMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUH: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTETIEHb MOJMMEPU3AINH, CPEIHS MoJieKyIsipHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — IOJMMEPU3aLMsl U TOJIMKOHACHC AL

DKcrepuMEHTAIbHbIE METOJIbl M3Y4YEeHHs BEUIECTB W MX IMpEBpallleHUud: O3HAKOMJIEHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaIMETHBIX CBS3€M NpU M3ydeHUHM opraHuueckoil xumuu B 10 kmacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAayYHbIX MOHATHH, Tak H
MOHSITUM, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.



OO1u11e ecTeCTBEHHO-HAYYHbIE ITOHSTHUSA: IBJICHNE, HAyYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, Kiaccu(ukauus, NEePHOAUYHOCTb, HAOIIOJEHUE, H3MEPEHHUE, HKCIEPUMEHT,
MOJIEJIMPOBAHUE.

®duszuka: Marepusi, SHEprus, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPIrETUUECKUNH YPOBEHbD,
BEILIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEILECTBa, (PU3NYECKHE BEIUYMHBI U €AMHUIBI UX
U3MEpEHMUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BelleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE TOPO/Ib, MOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosiorys: nuIIeBble MPOAYKThI, OCHOBBI PallMOHAIBHOIO MHUTAHUS, MOIOLIUE CPENICTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE IIpenapaTsl, MaTepualbl U3 MCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 xknace

OO0mas u HeopraHu4ecKasi XuMusi

Teopernyeckne 0CHOBBI XUMHUH

XuMuyeckuil 31eMeHT. ArtoM. Sfnpo aroMa, H30TONBL. OIJIEKTPOHHAsE 000JIOYKa.
DHepreTuueckue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTaiu, S-, pP-, d- smemeHThl. OCOOCHHOCTH
pacmpeneneHusi 3JIEKTPOHOB MO OpOHTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckun 3akoH u Ilepmoaudeckas cucreMa XuMuU4ecKux oaviemeHTtoB J[. M.
Menneneesa. CBsi3p nepuoIndeckoro 3akoHa u [lepuonndyeckoil CMCTEMbl XMMMUUYECKHUX JIEMEHTOB
J. U. MenneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CJIOKHBIX BEIIECTB 110 IPyINIaM U
nepuoaaM. 3Haue€HUe MEePUOINYECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHMUEcCKass CBSI3b. BuIbl XUMHYECKOH CBs3M (KOBaJEHTHas
HEeNoJisipHasl W TMOJIsSIpHasi, WOHHAs, MeTajuindeckas). MexaHu3sMbl oOpa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBs3M (OOMEHHBIH M JOHOPHO-aKLEeNTOpHBIH). BomoponHas cBs3b. BajeHTHOCTB.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAJUIMUECKUX pEHIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTre o aucnepcHbIX cucteMax. VCTHHHBIE W KOJUIOWJHBIE pacTBOphl. MaccoBasi 10Jis
BELIECTBA B paCTBOPE.

Krnaccudukanusa Heopranuueckux coequHeHnil. HomeHkatypa HeopraHmueckux BEIECTB.
['eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIaCCaM.

Xumunyeckass peakuus. Krnaccupukanus XMMUYECKHMX peaklMid B HEOPraHWYECKOH U
OpPraHMYECKON XMMMH. 3aKOH COXPAaHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (akTopoB. OOpaTHMble peaKlUu.
XuMuyeckoe paBHoBecHe. DakTOpbl, BIUSIOUIME HAa COCTOSHUE XUMHUYECKOTO pPaBHOBECHS.
[Tpunuun Jle larense.

OnexTponutuyeckas auccouuanus. CuiabHble U cradble AeKTponnThl. Cpefa BOJIHBIX
pacTBOPOB BELLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: JAEMOHCTpaLus
tabmui «Ilepuogmueckass cucremMa xumudeckux osnemeHToB J[. . MeHneneeBa», u3ydeHme
MoJeNiell  KpUCTAIMUECKUX PeIETOK, HaOMIoJeHue M ONHCaHHe JeMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3fio’keHHWE MepoKCcHIa BOAOpPOAa B NPUCYTCTBHM KaTalld3aTropa,
OIpPEEIIEHUE CPEIbl PAaCTBOPOB BELIECTB C IMOMOULIbIO YHUBEPCAJIBHOTO WHJAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpPOBEACHHE NPaKTHUeCKON paboThl «BiusHue pa3nuyHbiXx (AKTOPOB Ha
CKOPOCTb XUMHUYECKOM pEAKIIUNY.



PacuérHrle 3amaun.

Pacuérel mo ypaBHEHUSAM XUMUYECKUX PEAKLUN, B TOM YUCIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannueckas xumus

Hewmerannsl. Ilonoxenune HemerauioB B Ileproanueckoi cucreMe XUMHUYECKUX JIEMEHTOB
J. N. MenneneeBa U 0OCOOEGHHOCTH CTpOCHHsSI aToMOB. (DHU3MYECKHE CBOWCTBA HEMETAIIOB.
Annotponust HeMeTaJuIoB (Ha IpuMepe KUCIopoJia, cepsbl, hocdopa u yriepoaa).

XUMHUYECKHUE CBOWCTBA BAXHEWIINX HEMETAUIOB (TalloTeHOB, cepbl, a3ora, ¢ocdopa,
yriaepoja U KpeMHMsI) U MX COCIUHEHUH (OKCHJIIOB, KHUCIOPOJCOIAEPKALUX KUCIOT, BOAOPOAHBIX
COCIMHEHU).

[IpuMeHeHrne Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUN.

Merasuisl. [1onoxenue meramios B [lepuoauyeckon cucreMe XMMUYECKUX 1eMeHToB J1. M.
MenpeneeBa. OcoOEHHOCTH CTPOEHMsI 3JEKTPOHHBIX 000J04YeK aroMoB MeTamuioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM psAll HaIpsKEHUN
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAIOB (HATpUM, Kadui, KaJlbIMi, MarHuu,
QIIOMUHUH, IUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHECHUH.

OO6mre ciocoObl oMy4YeHHst MeTaJUIOB. [IpMeneHe MeTayuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHUS BELIECTB U HX IPEBPALCHUI: HW3y4YECHHE
KOJIEKIIMH «MeTasubl M CIUIaBbl», 00pa3lOB HEMETAIIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/ad,
HaOJIOIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX U JIAOOpaTOpPHBIX OIBITOB (B3auMoJeicTBHE
TUPOKCUIA ATIOMUHMS C PACTBOpPaMM KHCJIOT U IEJI0Yel, KaueCTBEHHbIE PEAKIMU HA KATHOHBI
METaJlIoB).

Pacuérnsble 3anaun.

Pacuérbl Macchl BeliecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCe
WK 00bEMY OIHOTO M3 YYAaCTBYIOLIUX B PEAKIIMM BEILIECTB, pacuéThl Macchl (00bEMa, KOJIUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumMuu B 00ecriedeHnr HKOJOTHUECKOM, SHEpreTHYecKoil U MUIeBoi 0e30macHoCTH,
pa3BUTUU MeAULMHBI. [[OHATHE 0 HAYYHBIX METOAAX MO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHI.

IIpencraBnenus 06 oOMMX HAYYHBIX MPUHLIMIAX POMBIIUIEHHOTO MOJIYYEHHUs BaXKHEHIINX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KpacKH, CTEKJIO, KepamMHKa, MaTephalibl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHusI.

XuMHUs M 3/10pOBbE YEJIOBEKa: IpaBWiIa HUCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MEXIpeIMETHBIX CBA3EH MPU M3yYEeHUH 00Ieil 1 HeopraHndeckoil xumuu B 11
KJIacCe OCYIIECTBIIIETCSA Yepe3 MCIOJb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATUHN, TaK U
MOHSITUM, ABJISIOLUIMXCS CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01iue ecTecTBEHHO-HAYyYHbIE MMOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH, TEOpHsl, aHATU3,
CHUHTE3, KiIacCU(UKAIMs, TNEepUOJUYHOCTh, HAOIMIOJCHUE, HKCIEPUMEHT, MOJAEIHPOBAHUE,
U3MEepEHHeE, SIBJICHUE.

@dusuka: Marepus, JHEPrus, Macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HW30TOI,
pPaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTHUYeCKU ypOBEHb, BEILECTBO, TeJI0, O00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3MeE.

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.



TexHonorus: XUMHUYecKas MPOMBIIIJIEHHOCTh, METAJUTyprusi, IPOM3BOJICTBO CTPOUTENIBHBIX
MaTepUasos, CEJIbCKOXO035MCTBEHHOE IIPOU3BOJICTBO, IUILEBAs IIPOMBIIIJIEHHOCTb,
(bapMmarieBTHYECKasl IPOMBIIIJIEHHOCTb, IPOM3BOICTBO KOCMETHYECKUX IPenapaToB, IPOU3BOACTBO
KOHCTPYKLMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IIPOMBILIUIEHHOCTb, HAHOTEXHOJIOTUH.

IInanupyemMsble pe3yJbTaTbl OCBOGHHSI NMPOrpPaMMBbI 10 XMMHM Ha 0a30BOM YpPOBHe
cpeiHero oouero o0pazoBaHus

JIn4HOCTHBIE pe3y/IbTaThl

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OO0YYarOIIUMHUCS
porpaMM CpeAHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuHo-MeTonn4eckoit OCHOBOU I pa3paOOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTpaMM
cpeaHero o0Iero oopa3oBaHusl SBIAETCS CUCTEMHO-ESTEIbHOCTHBIN OAXO/,.

B coorBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJIbTATOB OCBOEHUS NpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs BblJEIECHBI
CJIETyIOIIHNE COCTABIISAIOILINE:

OCO3HaHME OO0YYarOIUMHCS POCCUHCKON TIpakJaHCKOH MICHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYMe MOTUBAIUH K 00yUEHUIO;

L[E€JICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUECKUX TPagULIUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXxcs PYKOBOJACTBOBATbCS B CBOEU JEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMM, MPUCYLIMMM  LEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHMUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTbH KU3HEHHBIE IJIaHBI.

JINYHOCTHBIE PE3yNIbTaThl OCBOCHUS MpeIMeTa « XUMUsD» JOCTUTalTCs B €IMHCTBE YUeOHOM
U BOCIHTATEIbHOW JEATENLHOCTH B COOTBETCTBUM C T'YMAaHUCTUYECKHUMH, COLUOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMM M HJl€aJlaMH  POCCHHMCKOTO TpakJaHCKOro OOIIecTBa,
IOPUHATBIMU B OOIIECTBE HOPMAaMHU M TpaBWIAMM IOBEAEHHUS, CIOCOOCTBYIOUIMMH Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0yUaIOIIUXCS.

JIMYHOCTHBIE PEe3ylbTAaThl OCBOCHMS NpeAMeTa «XHUMHs» OTpa)xaroT Cc(HOpPMHUPOBAHHOCTH
OTIbITA NTO3HABATENBHOM U MPAKTUYECKOM JeATETbHOCTH 00YyYaOLIMXCs 110 pearu3aliy MPUHATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTO BOCIIUTAHMS

OCO3HaHHUs O0YYaroIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00SI3aHHOCTEH, yBa)K€HUS K
3aKOHY U NPABOMOPSIKY;

MPEJICTAaBICHUSI O COLHUAIbHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW JAEATEIBbHOCTU MPU CO3/IaHUU Y4YEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBl JPYTrHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY M HAyUYHOMY HACJIEUI0 OTEUECTBEHHON XHUMMH;

YBaXEHHsSI K TPOILIECCy TBOpPUYECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO MPUMEHEHHUS
XMUMHH, OCO3HAHMSI TOTO, YTO JIOCTHXKEHHS HAyKH €CTh Ppe3yJIbTaT JJIUTEIbHBIX HAOJI0JICHHH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPpyZa YYEHBIX U IPAKTHKOB;

UHTEpPECa M IIO3HABATEJIBHBIX MOTHUBOB B IIOJIy4YEHMH M IIOCIEAYIOIIEM aHaJIu3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XUMMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;



CIIOCOOHOCTH OLIEHMBATh CUTYyAllMH, CBSA3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMHU, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

FOTOBHOCTH OLIEHWBAaTh CBOE IMOBEJEHHWE M IOCTYNKH CBOMX TOBAapHUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

MOHVMAHMUS IICHHOCTEW 370pOBOr0 M 0Oe30macHOro ooOpasza >KW3HH, HE00XOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 37I0POBBIO;

COONIOICHHST TIPaBWJI OE30MACHOTO OOpalleHusl ¢ BelIeCTBAaMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYAOBOI 1€ATEIbHOCTH;

MOHVMAHUS IICHHOCTH TIPaBHJ HWHAWNBUAYAIHHOTO U KOJUIGKTHBHOTO 0O€30MacHOIO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUsl TOCJEACTBUN W HENPUATHUS BPEAHBIX MPUBBIYCK (YHNOTPEOJICHHUS aJIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BoCnMTAHMSA:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BAaTENbCKOW  JIEATEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEIICHUH MPAKTHUYECKUX 3aJad COLHUaIbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3y4YeHUIO0 Ipodeccuil pa3lIuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBOXKEHUS K TPYILY, JIOISIM TPyJla U pe3yibTaTaM TPYAOBOM eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJMBHIyaJIbHOW TPAaeKTOPUH 00pa30BaHus, Oy IyIien
npodeccuu U peanu3aluu COOCTBEHHBIX XHU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) 3K0JI0rN4ecKOro BOCIMTAHMS:

9KOJIOTUYECKH 11€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MMOHUMAHUS TJIOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM, BIUSHHS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUATBHON CpPEIbI;

OCO3HaHUsI HEOOXOJAMMOCTU HCIIOIH30BAHUS JTIOCTHKECHUN XUMHH JIJISi PEIICHUs] BOIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOTO HEMPUSTHS NEUCTBUH, MPUHOCAIIUX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHS TMPOTHO3UPOBATH HEOIArONMpPUATHBIE HKOJOTMYECKHE TOCIEACTBUS MpeANpPHHIMAEMbIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Musl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKON KyJIbTYphl, OIbITA
JEATETLHOCTH  DKOJIOTMUECKOW  HAMpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCS HMHU B
MO3HABATEIbHON, KOMMYHHUKATUBHOW U COIMANBHON MPAKTHUKE, COCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKU;

MMOHUMAaHUS CHeNu(PUKA XUMHUH Kak HayKd, OCO3HaHHS €€ poiau B (PopMUpPOBAHUHU
paIoOHATbHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IIEIOCTHOTO MPEACTaBICHUS 00 OKpYy KarolieM
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUN
po0JieM COXpaHEHUS MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHUU JJIi COBPEMEHHOW IMBWJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAMpaBICHHOCTH M BaXXHOW pPOJIM B CO3JIaHUU HOBOW 0a3pl MaTepuaibHOU
KYJBTYpBI, PEHICHUU TI00aTbHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBON U IKOJIOTHUECKON Oe30MacHOCTH, B Pa3BUTHH MEAUIIUHBI, 00eCTIeUeHUU
YCJIOBHH YCIICIITHOTO TPYJa M DKOJIOTHYECKH KOM(MDOPTHOM KU3HHU KaXAO0TO YjeHa OOIIECTBa;



€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB  TO3HAHUS,
HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAYKaX, CHOCO6HOCTI/I HCIIOJIb30BATh IIOJIYUYAaCMbIC 3HAHUA IJIA
aHajn3a U OOBSICHEHUS SIBJICHUH OKPYIKAIOIIEr0 MUPA M MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS
aciaarb O6OCHOB21HHBI€ 3aKIFOYCHHA Ha OCHOBC HAayYHBIX q)aKTOB 1 UMCHOIIIUXCA NAaHHBIX C LCIBIO
MOJIYYEHUS JJOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BaTh XUMUYCCKUE 3HAHUS [T pEIICHHsI TIPOoOeM B
peaNTbHBIX KU3HCHHBIX CUTYaIIHSIX;

HMHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOMN ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHMI0 M CaMOOOpa3OBaHHIO, K
AKTUBHOMY IOJTYYCHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHU C JKU3HEHHBIMU HOTpCGHOCTSIMI/I;

HWHTEpeca K 0COOCHHOCTSIM TPY/la B pa3IudHbIX chepax mpodhecCHOHATBHOU IeATeIbHOCTH.

MeTtanpeaMeTHbie pe3yJibTAThI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUS Y4YEOHOro mpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMBIe i1 (HOPMHUPOBAHHUS MHPOBO33PEHHS] OOYYAIOMIMXCS MEXKIAUCHUIUTMHAPHBIC
(MeXTpeMeTHbIE) O0IIeHaYYHbIE TOHATHUS, OTPAYKAIOIINE EJIOCTHOCTh HAYYHOW KapTUHBI MUPa U
cnenuuKy METOJOB IO3HaHUsS, UCIOJb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
9HEprusi, sBICHUE, IMPOIECC, CHUCTEMa, HAYYHBIM (DaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeI0BaHNE, HAOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE yueOHbIE AeMCTBUSI (I1I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE),
obOecnieunBaromue GopmMupoBaHue (QyHKIHOHAIBHON T'PAaMOTHOCTH M COLIMAJIBLHOW KOMIIETEHIIUU
00yyJaromuxcs;

CHOCOOHOCTh ~ OOy4aroluXcs  HCIOJNb30BaTh  OCBOCHHBIE  MEXKIUCUUIUITMHAPHBIE,
MHPOBO33PCHUCCKHUEC 3HAaHWSA U YHHBCPCAJIBHBIC y‘~IC6HI)IC IIGIZCTBPI?I B II03HABAaTCILHOU H
COITMAIbHOM MPAKTHKE.

MertanpeameTHble pe3yJbTaTbl OTPAXKalOT OBJAJAECHHUE YHHUBEPCAJIbHBIMU  yUE€OHBIMU
MO3HABATEIbLHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a3oBble JIOrHYecKHUe AeiCTBUSA:

CaMOCTOATENbHO  (OPMYJIUPOBaTh M AKTyaJIM3UPOBAaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENIeATh LENTu JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JTOCTHKCHHS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HAaHUU HpI/IéMBI JJIOTUYCCKOI'O MBIIUJIICHUA — BBIACIATH
XapaKkTepHble TMPU3HAKKM TOHATHA W  yCTaHAaBIUBAaTh WX B3aUMOCBS3b, HCIOJIB30BATh
COOTBCTCTBYIOIIMEC MMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u ﬂBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHaBJIMBATh NPUYIUHHO-CICACTBCHHBIC CBA3U MCKAY U3YYACMbIMU SABJIICHUAMMU,

CTPOUTH JIOTHUECKHUE PACCYKIeHUS (MHAYKTUBHBIE, I€TyKTUBHBIC, 10 aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH U IMPOTUBOPEUYHUS B paccMaTpUBAEMbIX SIBIECHUSAX, (POPMYIHpPOBaTH BBIBOABI U
3aKJIIOUEHUS;

INPUMCEHATE B IMPOLECCE IMO3HAHHA, UCIOJB3YEMBIC B XUMHHU CHUMBOJHUYCCKUC (3HaKOBBIe)
MOJIeJIH, TIPe0Opa3OBhIBaTh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckass (Gopmysia, ypaBHEHHE XHUMHYECKOM PEAaKIMW — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh HA3BaHHBIE MOJICIbHBIC TIPEICTABICHUS NI
BBIABJICHUS XapPaKTCPHBIX ITPU3HAKOB U3YyYaCMbIX BEIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBUS:

BJIaZICTh OCHOBAMU METOJJ0B HAYUYHOTI'O IMO3HAHU BEIIECTB U XUMHWYCCKUX peaKHHﬁ;

dbopMynupoBaTh I[eNW W 3aJa4d  UCCIEIOBAaHUS, WCIOIb30BaTh IOCTABIECHHBIE U
CaMOCTOSATECIIBHO C(i)OpMy.HI/IpOBaHHBIe BOIIPOCHI B KAYECTBE MHCTPYMCHTA ITO3HAHUA U OCHOBBI JJIA
(bopMHpOBaHHUS TUIIOTE3BI 110 IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;



BJIAJICTh HAaBBIKAMM CaMOCTOSTEIBHOIO IUIAHUPOBAHHUA U TPOBENCHUA YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOJATh 3a XOJOM MpOIEcca, CaMOCTOSTEIHHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIMpPOBaTh OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCIEAOBAHUS, COCTaBISAThH OOOCHOBAaHHBIM OTUET O MPOICIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeIOBATENIbCKOM W TMPOEKTHOW JEATENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOJIOB PpeIIEHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METO/IOB [TI03HAHMS.

3) pabora ¢ unopmanmei:

OPHEHTUPOBATbCS B  pA3IMYHBIX HMCTOYHHKAX uWHPopManuud (HAy4IHO-TIOMYJISIpHAs
JauTepaTypa XMMHUYECKOIO  COJEpXaHWs, CIpaBOYHble IocoOMs, pecypchl MHTepHera),
aHATU3UPOBATh UH(POPMALIMIO PA3JIMYHBIX BUIOB U (HOPM MPEICTaBICHUS, KDUTHYECKH OIICHUBATh
€€ I0CTOBEPHOCTb U HENPOTUBOPEUYHUBOCTH;

dbopMynaHpOBaTh 3ampoChl M MPHUMEHSATh Pa3IWYHBIE METOJBl NPU TOMCKE H O0TOOpe
uHpopMaLuu, HeOOXOAMMOM I BBINOJIHEHHS YUeOHbIX 3aJ1au ONPeaesIEHHOIO THUIIA;

NpHOOpETaTh OMBIT HCIOJIB30BAaHMS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH W
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMpATh ONTHUMAIbHYIO (GOpMy MpeacTaBiIeHHs HH(pOpMauu (CXeMsl,
rpaduKu, 1uarpaMMsbl, TaOJIULbI, PUCYHKHU U JPYTHUE);

UCTIOJNB30BaTh HAYYHBIA S3BIK B KAueCTBE CPEACTBA NpHU pPadOTe C XHUMHUYECKOH
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHbIC (PU3NUYEeCKUe U MaTeMaTHUECKUe) 3HAaKU U CUMBOJIBI,
dopmybl, a0OpeBHaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

OgBiajgeHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYKAaeMOM TeMbl B XOJe AMajora W/WIH JUCKYCCHH,
BBICKa3bIBaTh WJE€H, (OPMYIHpPOBaTb CBOM MPEAJIOKEHUS OTHOCUTENBHO  BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNAaTh C IPE3CHTAllMEN pEe3yJIbTaTOB ITO3HABATEIBHOM JAESATEIBHOCTH, MOJYy4YEHHBIX
CaMOCTOSATENIBHO UIIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJIHEHUU XUMUYECKOTO JKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO HCCIEAOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3alii y4yeOHOro
npoekTa M (OpPMYJIMpPOBATH BBIBOJBI IO pe3yjibTaTaM NpPOBEAEHHBIX HCCIETOBAHUN MyTEM
COIJIaCOBaHUs MO3UIMI B X0J1€ 00CYKJIECHUS 1 0OOMEHAa MHEHUSIMU.

OByajgenne yHMBepPCAJIbHBIMH PeryJsiTHBHBIMY AeHCTBUAMM:

CaMOCTOATENIBHO IIJIaHUPOBATh M OCYLIECTBJIATH CBOK IO3HABATEIBHYIO JEATEIbHOCTD,
ompenenss e€ LeNd U 3aJauyd, KOHTPOJIUPOBATb U IO Mepe HEoOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alrOpUTM JACMCTBUM NpH BBIOJIHEHWM YYE€OHBIX M MCCIEN0BATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIN COCO0 MX peleHHs ¢ y4€TOM MOJIY4YEeHHs HOBBIX 3HAaHUH O
BEIIECTBaX U XUMUYECKUX PEaKIUAX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IIpeaMeTHbIE pe3ybTaThl

10 xknacc

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUsD OTPAKAOT:

c(OPMHPOBAHHOCTh MPEACTABICHUNA O XMMHUYECKOH COCTaBIISIONIEH eCTeCTBEHHO-HAYyYHOH
KapTUHBl MHUpa, POJIM XMMHUU B MO3HAHUU SIBJICHUH MpPUPONbI, B (GOPMUPOBAHUU MBILUICHUS U
KyJbTYphl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW sl  pelIeHus
MPAKTUYECKUX 3aJad M OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJHOM CpeliE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAaHHH, KOTOpas BKJIKOYAECT: OCHOBOIOJIArarolne
MOHATHUS (XUMHUYECKUHM 3JEMEHT, aToOM, SJIEKTPOHHAas 000J0YKa aroma, MOJEKyJja, BaJeHTHOCTH,
AIIEKTPOOTPHULIATEILHOCTh, XMMHYECKasi CBSA3b, CTPyKTypHas ¢opmyna (pa3BépHyTas U
COKpaIéHHast), MOJIb, MOJIIpHAst Macca, MOJIIPHBIH 00BEM, YIIIEpOAHBIN CKeNneT, PyHKIIMOHAIbHAS



rpymnmna, paaukai, U30Mepus, H30Mepbl, TOMOJIOTHUECKUN Psijl, TOMOJIOTH, YTJIE€BOJOPOIbl, KUCIOPO/
U a30TCOCpXKAIINE COSTUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIE
COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHUsl CTpOeHHusi opranmdyeckux BemiectB A. M. Bytneposa,
3aKOH COXpAHCHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN SI3bIK XHMHU;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAllue B OCHOBE IOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (AKTOJIOTMYECKUE CBEICHUS O CBOWCTBAaX, COCTaBe, IOJYYCHUU H
0e30MacHOM HCIOJIb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W IPAKTHYECKOI
JESITEIIbHOCTH YEJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTE€pPHbIC MPHU3HAKU TMOHSITHM, YCTaHABIMBATH
WX B3aHMOCBSI3b, MCIOJIH30BaTh COOTBETCTBYIOIINE MMOHSATHUS MPH OMMCAHUU COCTaBa, CTPOCHHS U
MpEeBpaIeHUI OPraHUYeCKUX COCTUHEHUII;

c(OPMUPOBAHHOCTh YMEHUH HWCIIONIH30BATh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaiéHHOM) GpopMya opraHndecKux BEIIECTB U
YpaBHCHHUN XMUMHYECKUX PEAKIUi, W3rOTABIMBATH MOJICIH MOJICKYJI OPTaHMYECKHUX BEIISCTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIICKHOCTh U3YYCHHBIX OPTaHMYECKHX
BEIIECTB [0 HX COCTaBYy M CTPOCHUI0O K ONpeAeNEéHHOMY Kiaccy/Tpynne COeIuHEHUN
(YyraeBoJopozpsl, KHCIOPO U a30TCO/AEPIKAIINE COSTNHEHHSI, BRICOKOMOJICKYJISIPHBIE COCTUHEHMS),
JaBaTh UM Ha3BaHus 1o cucrematndeckod Homenknatype (IUPAC), a Ttakke npuBOIUTH
TPUBUAIBHBIC HA3BaHUS OTIEIBHBIX OPTaHWYECKUX BEIIECTB (ITUJICH, IPOINUJICH, AaIlleTUJICH,
STUJICHIJIUKOJb, TIUIEpUH, (GeHo, GopManbIeru, aleTalbIeru/l, MypaBbuHasi KUCI0Ta, YKCYCHas
KHCJIOTa, OJIEMHOBAasl KUCJIOTa, CTEapUHOBas KUCJIOTA, INII0K03a, (PpyKTO3a, Kpaxmal, LEJUII0I03a,
TJTMITAH);

c(OPMUPOBAHHOCTh YMCHHS OMPEICIATh BHUIBI XUMHYECKOH CBSI3W B OPraHHMYECKHX
COoeIMHEHUX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSTH ITOJOXKCHHUSI TEOPUU CTPOCHHSI OpPTraHUYEeCKHX
BemecTB A. M. BytnepoBa 11t 0O0bsCHEHHS 3aBUCHMOCTH CBOMCTB BEHIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPaHEHHSI MacChl BEIICCTB;

chOpPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh COCTaB, CTpOeHHE, (U3HUECKHEe U
XUMHUYECKHE CBOWCTBA THUIUYHBIX TPEJCTABUTENICH PA3JIMUHBIX KIACCOB OPTaHWYCCKUX BEIIECTB
(MeTaH, 9TaH, STUJIEH, MPOMUIIEH, alleTHIIeH, OyTaauen-1,3, metunOyraauen-1,3, 6eH3011, METaHOII,
9TAHOJ, STWJICHIJIMKOIb, TIUIEPHH, (DEHOJI, aleTaIbJeTH]l, MypaBbUHAsS W YKCYCHAsl KHCJIOTBI,
TIII0KO03a, KpaxMall, IeJIJTF0I03a, aMHHOYKCYCHAsI KHCIIOTa), MIUTFOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXIy HHUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XUMHYECKHX pEaKIUid ¢ WCIOJIh30BAaHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh HICTOYHHUKH YTIIEBOAOPOTHOTO CHIPhs (HE(TH,
MPUPOJHBIM Ta3, Yroib), CIOCOOBI MX TMEPEepadOTKU U MPAKTHYECKOE MPUMEHEHHE MPOJYKTOB
nepepadoTKy;

c(hOpMUPOBAHHOCTh YMEHUH TIPOBOJAUTH BBHIUUCIICHHSI IO XUMUYECKUM ypaBHEHUSM (Macchl,
00BEMa, KOJTMYECTBA HCXOIHOTO BEIISCTBA MIIU MPOIYKTA PEaKIUU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MIPOAYKTOB PEAKITUH );

c(hOpMHUPOBAHHOCTh YMEHHUH BJIAJIETh CUCTEMOM 3HAHUN OO0 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIOIH3YEeMbIX B XUMUU TIPHU U3YUEHUH BEIIECTB U XMMHUYECKUX SBICHUH (HaOII01eHNE,
HU3MEpeHHe, YKCIIEPUMEHT, MOJICIIMPOBAHKE), HCIIOB30BaTh CUCTEMHBIC XMUMHUYCSCKUE 3HAHUS JIIS
NPUHITHUS PEIICHU B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlUSX, CBSA3aHHBIX C BEIIECTBAMH U HX
IPUMCHCHUEM;

c(hOpPMUPOBAHHOCTh YMEHHI COONIOAATh MpPaBHJIA IMOJB30BAHMS XUMHUYECKON IMOCYI0M U
1abopaTOpHBIM O0OpYJOBaHUEM, a TaK)Ke MpaBHIa OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJHATH XUMHUYCCKUH JKCICPUMEHT
(mpeBpaleHusi OPraHUYECKUX BEIIECTB MPU HATPEBAHHH, MOJNyYCHHUE JTUJICHA W U3yYEHHUE €ro



CBOMCTB, KaUECTBEHHbIC PEAKIMN OPraHMYECKHUX BEIIECTB, ACHATypalys OCIKOB NPU HAarpeBaHUH,
[[BETHBIC PEAKIMU OEJIKOB) B COOTBETCTBHH C MPABHIAMH TEXHUKH O€30MAaCHOCTH MPU OOpaIieHuu
C BellecTBAaMH M JIAOOpaTOpHBIM O0OPYNOBAHUEM, NPEACTABIATH PE3YJIBTATHl XUMHUYECKOTO
JKCIepUMeHTa B (OpME 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pPEaKUUid H (OPMYIHPOBATH
BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHATU3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
HOJTy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nH(popmannu, IHTepHET 1 Apyrux);

c(OPMHPOBAHHOCT, yYMEHHUH COOMIOAATh MpaBHUJa SKOJIOTMYECKH LEJIeCO00pa3HOro
HOBEICHUSI B OBITY M TPYIOBOH JESTENBHOCTH B IENSAX COXPAHEHHsS CBOETO 3/0pOBbI U
OKpY’Kalollel NPHPOIHON Cpellbl, OCO3HABaTh OMACHOCTh BO3ACUCTBUS Ha JKHUBBIE OPraHU3MBI
OIpeIeTIEHHBIX OPraHMYECKHUX BEIIECTB, MOHMUMast cMbIch rokaszaress [1/1K, moscHsaTh Ha mpumepax
CHOCOOBI YMEHBIICHHUS U MTPEIOTBPAILICHHS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

st 00y4aromMXcsi ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI,

IUISL CTICTIBIX M CNTA0OBHAIINX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh Pelbe(hHO-TOYCUHYIO
cuctemy obo3nauenumii JI. bpaiinst 11st 3anucy XuMHU4ecKux (GOpMyJI.

11 xknace

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01mas 1 HeOpraHUIecKasi XuMHUs OTPaKaIOT:

cpOPMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOH COCTABIISIIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, POJIM XMMHUHU B TIO3HAHUM SIBJICHUW TPHUPOIBI, B (HOPMUPOBAHHH MBIIUICHHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, HEOOXOIMMON ISl  peIeHHs
NPaKTUYECKUX 337a4 M DSKOJOTUYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
HPUPOHOH Cpee;

BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHHMM, KOTOpas BKIKYACT: OCHOBOIIOJIArarolne
HOHSATHUS (XMMUYECKUN DIIEMEHT, aTOM, M30TOIl, S-, P-, - 2JIEKTPOHHBIC OpPOHMTA AaTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBIA 00BEM, BaJICHTHOCTH, AJIEKTPOOTPHIIATEIIEHOCTD, CTETIEHb OKUCIICHUS,
XUMHYecKasl CBsI3b (KOBaJEHTHas, HMOHHAs, MeTajlIn4yecKas, BOAOPOAHAs), KpHCTalIM4yecKas
peméTka,  THIBI  XAMHYECKHX  pEeaKkIuil,  pacTBOp,  OJIEKTPOJHUTHI,  HEIJIEKTPOJIHTEHI,
AIIEKTPOIUTUYECKAsT TUCCOIMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOH peaKlny,
XUMHYECKOE pABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS DIIEKTPOIUTHYECKOW JIUCCOLMAIIHH,
nepuoauyeckuit 3akoH [. 1. MenneneeBa, 3akoH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPAICHUS SHEPTHH NPH XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN SI3BIK
XUMHHU, MUPOBO33pEHUECKUE 3HAHUS, JIeXKAll[e B OCHOBE MOHUMAaHUs IPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHX SIBJICHUH, (AKTOJIOTMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, IOIYYCHHH U
0€30I1aCHOM HCHOJIb30BAHUU BAXXHEWIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH
NeSITETTHHOCTH YeJIOBEKa,

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTE€pHbIE NMPHU3HAKU MOHATHH, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJNIB30BaTh COOTBETCTBYIOUIME IOHITHS TPH OMHCAHUM HEOPTaHHMYECKHX
BEIIIECTB U UX MPEBpaILECHUI];

C(OPMHPOBAHHOCTh YMEHHH HCIIOIB30BATh XUMHUYECKYIO CHUMBOJHKY IJISi COCTABIICHHS
(opMyJT BEIIECTB M YpaBHEHUI XUMHUYECKHUX peakiuid, cucteMaTnueckyto Homenkiarypy (IUPAC)
U TPUBHAIBHBIC HAa3BaHUS OTMEIBHBIX HEOPTAaHUYECKUX BEIIECTB (YrapHBIH Ta3, YIJIEKUCIBIA ras3,
aMMMaK, raiéHas U3BeCTh, Heran€Has U3BeCTb, MUThEBas COJIA, MUPUT U JAPYTHE);

c(OPMHPOBAHHOCTh YMEHHUH OIPENENATh BAICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COEJIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOH CBS3M (KOBaJIeHTHAs, HOHHa,
METaJUInYecKasi, BOJIOPOJHAS) B COCIWHEHHSX, THUI KPHCTAIMYECKOW PEMETKH KOHKPETHOTO
BEIIeCTBA (aTOMHasi, MOJEKYJSpHas, HOHHAas, MeTaJuIM4yecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPTaHMYECKUX COCTUHECHUH;

c(OPMHPOBAHHOCT, YMEHHUH YCTAHABIMBATH NMPHHAJICKHOCTh HEOPraHWMYECKHX BEILIECTB
[0 MX COCTaBy K ONpeNeIEHHOMY KIacCy/TpyIle COCAMHEHUH (TPOCThIe BEUIECTBA — METAIIIB U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);



chOpMHUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CMBICT Tiepuoauyeckoro 3akona J[. H.
MenneneeBa W JEMOHCTPHPOBATH  €r0  CHUCTEMATH3UPYIOIIYIO,  OOBACHUTEINBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh AIEKTPOHHOE CTPOCHHUE aTOMOB XUMHUECKUX
sneMeHToB 1—4 mepuonoB llepuoanyeckoii cucteMbl XxumMmudeckux semeHToB . M. Menneneena,
UCTIONB3Ysl MOHATHUS «S-, P-, U-3JEKTPOHHBIC OPOUTAIN», «IHEPIETUUCCKUE YPOBHM», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HUX COEAMHEHUH IO NEpHoJaM U
rpynmnam [Iepuoandeckoil cuctemMsl XUMU4eCKUX 31eMeHTOB [I. 1. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHUE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE TIE€HETHYECKOMN
CBS3M MEXKJy HEOPraHMYECKMMH BEIIECTBAMH C IIOMOIIbI0 YPAaBHEHHMI COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIUK;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATh XUMHUYECKHE PEaKLUUU [0 Pa3IUYHBIM
NpU3HAKaM (YHCIY M COCTaBYy pEarupyroluX BEHIECTB, TEINIOBOMY PQEKTy peaKIiu, H3MEHEHUIO
CTETEeHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTropa);

c(hOPMUPOBAHHOCTh YMCHHI COCTABJIATh YPABHCHUS PEAKIIUNA Pa3IUIHBIX THIIOB, IIOJTHBIE U
COKpaIIEHHbIE YpaBHEHHUS peaklUid HOHHOTO OOMEHa, Y4YUThIBas YCIIOBUS, MPU KOTOPBIX STH
peakuuu UAYT 10 KOHIIa,;

c(hOpMUPOBAHHOCTh YMEHUH IPOBOAUTH PEAKINH, TOATBEPKAAIOIINE KaYECTBEHHBIH COCTaB
pa3JIMYHBIX HEOPTaHUYECKHUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIONIUE B
BOJHBIX PACTBOpPAaX HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCKPBIBATH CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIuu OT
pa3iauuHbIX (AKTOPOB; XapakTep CMEIICHHUS XHUMHUYECKOrO pPaBHOBECHS B 3aBUCUMOCTU OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh XUMHUECKHUE MPOIIECCHI, JIeXkKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO IOJIyY€HUsI CEpPHOM KHCIOThI, aMMHaKa, a Takke Cc(HOPMUPOBAHHOCTh
npeacTaBieHuii 00 OOIMMX HAy4YHBIX MPUHIUIAX M SKOJOTHYECKHX MpoOieMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

chOPMUPOBAHHOCTh yMEHUN TMPOBOJIUTH BBIYMCICHUS C HCIIOJIB30BAHUEM TOHSATHUS
«MaccoBasi J10JIsl BELIECTBA B PaCTBOPE», 00bEMHBIX OTHOLIEHHUH I'a30B MPU XUMHUECKUX PEAKIHIX,
Macchl BelecTBa WU 00bEMa ra3oB MO U3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM O0bEMY
OJIHOTO M3 YYacTBYIOIMX B PEaKLMU BELIECTB, TEIUIOBOTO 3¢ (eKTa peakllui Ha OCHOBE 3aKOHOB
COXpaHEHHUs MACChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COONIOJATh MpaBHia TMOJb30BaHUS XUMHYECKOW TMOCYIION H
1abopaToOpHEIM 000PYJOBaHHEM, a TaKXkKe MpaBHiia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH T10 BBITTOJIHEHUIO JIJA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUH JKCIEPUMEHT
(pa3noxeHue MepoKCUaa BOJAOpOa B MPUCYTCTBUHU KaTalln3aTopa, ONpe/ieseHHe Cpellbl pacTBOPOB
BEIIIECTB C TIOMOIIbIO YHUBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3IUYHBIX (HAKTOPOB HA CKOPOCTh
XUMHYECKON peakuy, peakllui HIOHHOTO0 0OMeHa, KaueCTBEHHbIE peaKkluu Ha cylbdar-, kapOoHaT-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUs, pEUICHUE SKCIEPUMEHTANbHBIX 3a7ad4 IO TeMaM
«Meramibe» u «Hemeramnel») B COOTBETCTBUM C MpaBUJIaMH TEXHUKH O€30MaCHOCTH MpHU
oOpallleHud ¢ BelecTBaMU M JIA0OpAaTOPHBIM O0OpYIOBaHUEM, TNPEACTABIATH PE3yIbTaThl
XUMHYECKOTO DJKCIIepUMeHTa B (opMe 3aluch YpaBHEHHMH COOTBETCTBYIOLIMX peakuud u
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKU AaHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeICTBAa MAaCCOBOM KOMMYHUKaNUU, IHTepHET U IpyTrHx);

cOpPMUPOBAHHOCTh YMEHUU COOJIIOJIaTh MpaBHJIa OSKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IEISIX COXPAHEHHsS] CBOETO 3I0POBbS U



OKpYXaIoIllleil MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JICUCTBUSI HA KWBBIE OPraHU3MBbI
OTpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIci Tokazatens [1JIK, moscHsAT Ha mpuMepax CrocoObI
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

Uil O0y4YaloIMXCd C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBBS: YMEHUE HPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUISL CTICTIBIX M CTTA00BUIAIIMX O0YYaIOIIUXCS: YMEHUE UCTIOIb30BaTh PelbeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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