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MHNOACHUTEJIBHAS 3AIINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEIHETO o0O0Imero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpa3oBanuu B Poccuiickoit ®Deneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOW MPOTPaMMBI CPEIHEr0 OOIIEeTo
obopaszoBanus (POII COO), npencrabieHHBIX B DefepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crannapre COO, ¢ yuérom Konnenmuu npenojiaBanusi yueOHoro npeamera « XuMus» B 00pa30BaTEIbHbBIX
opranm3anusx Poccuiickoit denepainu, pearu3ylOIIUX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX I0JIO>keHUH «CTpareruu pa3Butus BocnuTanus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K OINpeAeNieHHuI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHs OO0YYAIONIIUXCS CPEACTBAMHU yuyeOHOro mpeamera «Xumus» s 10-11
KJJacCcOB Ha ©0a30BOM YpPOBHE COCTaBWJIM KOHLeNTyaabHble mnojoxeHus @dIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, coAep:KaHMsl, pe3yabTaToB oOydeHHs U TpeOOBaHM K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMOE€ BBITYCKHUKAMU O00IIe00pa3oBaTeIbHON OpraHu3allNH,
SBJIETCS. HEOThEMJIEMON YacCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOLIUM ITAllOM peain3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPUCYIIMX IIEIOCTHON CHUCTEME
XUMHUYECKOT0 00pa3oBaHHs. DTH IEHHOCTH KacaroTCs TMO3HAHMUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJbTYphl YeJOBEKa, a TAaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOLUMXCsl HA YPOBHE
cpeaHero oOuiero obpa3oBaHUsl CPEACTBAMU YYEOHOTO mpeaMeTa «XUMHs», COAEp)KaHUE M TOCTPOEHUE
KOTOPOTO OIpe/iesieHbl B MpOorpaMMe MO XMUMHUU C Y4E€TOM CHEIM(UKM HAayKHM XUMHM, €€ 3HAYeHUs B
MO3HAHUM MPUPOABI U B MaTepUAILHOMN JKU3HM OOILECTBA, a TaKKe C y4ETOM OOIIMX Iiesiel U MPUHIIMUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI cpenHero ooOumiero obpasoBanus B Poccuiickoii
denepanuu.

XuMHs Kak dJEMEHT CHCTEeMbl €CTECTBEHHBIX HayK Hrpaer ocoOyi pojib B COBpPEMEHHOH
LUMBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MaTepuanbHOM KyiabTypbl. OHa BHOCUT CBOM BKIaJg B
(GopMHpOBaHHE pAIMOHAIBHOTO HAYYHOIO MBIIJIEHUS, B CO3JaHHE IIEJIOCTHOIO IpEACTaBIeHUs 00
OKpY>KaloIlleM MHpe Kak O €AMHCTBE NMPHUPOJBI U 4YeJIOBeKa, KOTopoe (HopMHUpYyeTCs B XUMHUHU Ha OCHOBE
MIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3M MEXKIY CTPOECHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHUS.

TecHo B3aMOJEHCTBYS C IPYrUMH €CTECTBEHHBIMU HayKaMH, XMMHUS CTala HEOTHEMJIEMOM YacThIO
MHUPOBOU KYJIbTYPbI, HEOOXOAUMBIM YCIOBHEM YCIIEUIHOTO TPYyJa M JKU3HM KaKJOro 4jeHa OOIIecTBa.
CoBpeMeHHas XUMHUSI KaK HayKa CO3MJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOIMI HalpaBjieHa Ha pEIICHUE
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOW, DHEPreTHYECKOH, MHUIIEBOMH,

9KOJIOTUYECKOM O€30MaCHOCTH U OXPaHBbI 3J0POBBS.



B cootBercTBHM ¢ OOIIMMM LENSMU W MPUHIUIAMH CPEIHET0 OOIIero O0Opa3oBaHMs COAECpKAHUE
npeamera «Xumus» (10—11 kmaccel, 6a30BBI ypOBEHb M3YYCHHS) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOMIEKYNBTYPHYIO TOJATOTOBKY OOyYaroOUIuXcs, HEOOXOIUMYIO MM JJs BBIPaOOTKH MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIEUIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA, MPOJOJKEHHUS OOpa3oBaHUS B Pa3IMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMy  mipeaMeTa «XuMuUs» ABIAIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMUA» H
«OO01Iasi ¥ HEOPraHWYECKask XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICP)KaHUS KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOM HAYKH: CUCTEMA 3HAHM 10 HEOPTAHUYECKOW XMMHH (C BKIIFOUEHHEM 3HAHUH U3 0OIIeH XUMUHN) U
oprannyeckoil xumun. GopMupoBaHUe JAHHON CUCTEMbl 3HAHHUI MpPHU M3yYEHUU IpeaMeTa oOecreynuBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCET0 MHOT00Opa3usl BEIIECTB HA OCHOBE OOIIUX MOHITHUN, 3aKOHOB U TEOPHA
XUMUHU.

CrpykTypa coaepxaHus KypcoB — «OpraHudeckas xumus» U «OO0mas u HEOpraHU4ecKas XUMUsDH)
chopMupoOBaHa B MporpaMme o XMMUU Ha OCHOBE CHUCTEMHOT0 MOIX0/a K U3yYEHHUIO yueOHOro MaTtepuaa
u 00ycCJOBIEHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUW Ha OMPEICNEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpPraHMYE€CKOM XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HAa YpPOBHE KJIACCHYECKOM
TEOPUH CTPOCHHUS OPraHMYECKUX COCIMHEHHM, a TaKKE Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX
MpeJICTaBICHU 0 cTpoeHuu BemecTB. CBeneHUs 00 U3y4aeMbIX B Kypce BELIECTBaxX JAOTCS B Pa3BUTUU —
OT YIJIEBOJOPOIOB JI0 CJIOXHBIX OMOJOTMYECKH aKTUBHBIX COelWHEHUi. B Kypce oprannyeckoil Xumuu
MOJIYYaloT Pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs TNEPBOHAYAILHEIC
MIPEJICTABJICHUSI O XUMHUYECKOH CBS3M, KJIACCH(DHUKAIMOHHBIX MPHU3HAKAX BEIISCTB, 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIUU.

[Tox HOBBIM YITIOM 3peHUs B MpeaMeTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS U3yUYEHHBIH Ha
YpPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUsS TEOPETHUECKUU Marepuan U (PaKTOJIOTHYECKHE CBEICHUS O
BEIIIECTBAX W XUMHUYECKOW peakuuu. Tak, B 9acCTHOCTHU, B Kypce «OOIIass m HeopraHWYeCKas XUMHUS
oOydaromuMcsi MPEAOCTaBIsIeTCS BO3MOXKHOCTH OCO3HAaTh 3HAUYEHHWE TEPUOJUYECKOTO 3aKOHA C
O0IIETEOPETUYECKUX M METOAOJIOTHYECKHUX MO3UIUH, TIy0XKe MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKIIMA
ATOTO 3aKOHA — OT 0000IIaroIIEeH 10 OOBSICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMM O BaXKHEWIMX BENIECTBaX, WX COCTaBe, CTPOEHUH, CBOMCTBaxX WU
MPUMEHEHUH, a TaKKe O XUMHUYECKUX pEeaKIUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsierca B Kypcax 10 u 11 kmaccoB sneMeHTaMu COAEpX aHUs, UMEIOIUMH KYJIbTYPOJIOTUYECKUN U
MPUKIIATHON XapakTep. DTU 3HaHMS CIIOCOOCTBYIOT MMOHUMAHUIO B3aWUMOCBS3U XUMHH C IPYTUMH HAyKaMHU,
packpbIBaloT €€ poJib B TIO3HABATEILHOW W MPAKTUYECKOW JEATETbHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHIO YBAXEHHS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPHUIOKECHUN XUMHH,
MTOMOTAIOT BHITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYUMBIX MPOOIeMax, CBI3aHHBIX
C XMMHEU, KPUTHYECKU OCMBICIIUBATh MHPOPMALIUIO M TMPUMEHATH €€ IS TOTIOJHEHUS 3HAHWM, PelIeHUs

HHTCJUICKTYAJIBHBIX H OKCICPUMCHTAJIBHBIX HCCIICAOBATCIBCKUX 3adad. B oeJIoM COJACPIKAaHHUC y‘Ie6HOF0



npenMera «XuUMHUS» JAHHOTO YPOBHS H3yU€HUS OPUEHTHPOBAHO Ha (QOpPMHUpPOBaHUE Y OOy4arOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUA (Puiocockux uaei, TaKMX Kak: MaTepHabHOE €IUHCTBO
HEOPTaHMYECKOTO U OPTaHUYECKOTO MUpPa, 0O0YCIOBICHHOCTh CBOMCTB BEUIECTB UX COCTABOM H CTPOCHHEM,
[M03HABAEMOCTh NPUPOJHBIX SIBJICHUW MYTEM DKCIEPUMEHTA U PEIICHUS NMPOTUBOPEYMN MEXKIAY HOBBIMHU
(dbakTaMd M TEOPETHMUECKUMH MPEIINOChUIKAMH, OCO3HAHUE POJIM XHUMHH B PEIICHUH 3KOJOTHYECKHX
npo0iieM, a TaKkke MpodsieM cOepexeHHs FIHEPTeTUIECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUH U
MaTepHaoB.

B mmane pemieHust 3amad4  BOCIUTAHUS, DPA3BUTUS W CONMATU3AIUU OOYYAIOIIUXCS TPUHSATHIC
MIPOrpaMMoOi 0 XMMHH MOJXO0/IbI K ONPEACIICHUIO COIEPKAHUS U IIOCTPOCHUS IPEIMETA MIPEyCMaTPUBAIOT
dbopMUpOBaHNE YHUBEPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOMUX 0a30BO€ 3HAYEHHE ISl PA3IUYHBIX BHJIOB
NEeSITENLHOCTH: pelIeHus MpoOjeM, IMOWCKa, aHaiM3a W 00paboTku HH(OpMAIWK, HEOOXOAMMBIX IS
MPUOOPETEHUS OIbITa MPAKTUYCCKOW M UCCIICIOBATEIILCKON ACSITEIbHOCTH, 3aHUMAIOIIEH BAKHOE MECTO B
MMO3HAHUM XUMHUH.

B mpakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHUS, NPU ONPEICICHUU COJEP)KATEIbHOW XapaKTEpPUCTUKH LENed H3ydeHUs
IpeIMeTa HaIlpaBJICHUEM TICPBOCTCIICHHON 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (HOPMHpPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'0 €CTeCTBO3HAHUS, TPAKTUIECKON NEATEILHOCTH YeNIOBEeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJabTypbl. C METOAMYECKON TOYKM 3pPEHUS TAKOM MOAXOH K
ONPEACIICHUIO LIEJIEN N3YUEHHUSI IPEAMETA SBJISIETCS BIIOJIHE ONMPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TVIABHBIMH IIEJISIMH U3Y4YEHUS MpeameTa «XuMHus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpPOBaHHE CHCTEMbl XMMHYECKHUX 3HAHUNA KaK BaXKHEHIEH COCTaBIISIIONIEH €CTEeCTBEHHO-
HAyYHOU KapTHUHBI MHPa, B OCHOBE KOTOPOI1 JiexkaT KII0UEBbIE OHITHS, (PyHIaMEHTaTbHBIE 3aKOHBI
U TEOPUHU XUMHHM, OCBOCHHUE S3bIKA HAyKH, YCBOCHHE M IOHMMAHHME CYIIHOCTH JOCTYITHBIX
0000IIEeHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HWCTOPHEH WX pa3BUTHUS U
CTaHOBJICHHUS;

e (dopMHpPOBaHUE U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METOJIaX MTO3HAHUS BEIIECTB M XMMHUYECKUX
peakiuii, HEOOXOMWMBIX I TMPUOOPETEHUS YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIIECTB H
XUMHYECKUX ABJIEHUN, UMEIOLIMX MECTO B IPUPOJIE, B PAKTUYECKON U TOBCEIHEBHOMN KU3HU;

® pa3BUTHE YMEHUN M CIIOCOOOB JEATETLHOCTH, CBSI3aHHBIX C HAOMIOJIEHWEM W OOBICHCHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOIII0IEHUEM TpaBUIl 0€30MacCHOTO OOpAIeHHSI C BEIIIECTBAMH.

Hapsiny ¢ atuM, comepkaTenbHas XapaKTEpUCTUKA 1EJIEH W 3a/1ad M3yYEeHUS IpeaMETa B Mporpamme
M0 XUMHUHU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUU C HOBBIMH MPUOPUTETAMH B CUCTEME CPEIHETO
obmero obpazoBanus. Cerofs B MpemnojaBaHUN XUMHH B OOJBIICH CTENEHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJepKaHus OOydYeHHs, OpPUEHTHPOBAHHOW Ha TMOJATOTOBKY BBIMTYCKHUKA

o0mieo0pa3oBaTenbHOW  OpraHM3alldy, BIAJCIONIET0 HE Ha0opoM 3HAHUMH, a (YHKIHMOHAJIbHOU



IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMHU aKTHBHOTO IOJYYEHUS 3HAHUW W TPUMEHEHUs HX B
peaIbHOM JKU3HM JUTSI pEIICHUS MTPAKTUYECKUX 3aa4.

B cBsi3M ¢ 3TUM Npu U3yYEHUU TpEaMETa «XUMH» JOMHHUPYIOIIee 3HaYeHHEe MPUoOpETaloT Takue
LIEJIH U 33J1a41, KaK:

ajanrtanus oOO0y4yaromuMxcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIErOCs MHpa, (HOpMHUpOBaHHE
UHTEJJICKTYaJlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHUIO,  COTPYIHUYECTBY,
CaMOCTOATCIIBHOMY IMPUHATHIO I'PAMOTHBIX peIJ_IeHI/If/’I B KOHKPCTHBIX XU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUCM;

dbopMupoBaHHe y O0OYyYarOmIMXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHLUN), HMMEIOLIUX
YHHUBEpPCaJIbHOE 3HAUEHUE NJIS PA3JIMYHBIX BUAOB JESATEIBHOCTH: pEHIeHUs MpoOjeM, MOHCKa, aHajau3a U
00paboTku HH(pOpMAIMK, HEOOXOAUMBIX Ui MPHOOPETEHUS OMbITa JAEATEILHOCTH, KOTOpas 3aHWMAaeT
BXHOEC MECTO B TO3HAHMHM XHMHH, & TaKXKe IS OIEHKHA C IO3WIUH JKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHMU3M YeJIOBEKa U MIPUPOAHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: ClOCOOHOCTH CaMOCTOSTEIBHO MPUOOpPETaTh HOBBIC 3HAHUS 110 XHUMHH B COOTBETCTBHH C
KN3HCHHBIMU HOTpe6HOCT$[MI/I, HCII0JIb30BaTb COBPCMCHHBIC I/IH(bOpMaIII/IOHHBIe TEXHOJIOTUHU JI1 IIOMCKa U
aHalM3a y4eOHOW U HayYHO-TIOMYJISIPHON HH(POPMAIIMN XUMUYECKOTO COIeP KaHNUS;

dbopMUpoBaHHE U pa3BUTHE Y OOYYAIONIMXCA AacCOIMATHUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HaOJII0IaTEIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJHMMBI, B YaCTHOCTH, IPH
IUTaHUPOBAHUHN U IPOBCACHUNU XUMHUUYCCKOI'O SKCIICPUMCEHTA,

BOCIIUTaHHE Yy OOydYaroImuXcsi yOekIAEHHOCTH B TYMAaHUCTHYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BXHOW POJM B PEHICHHH TJIOOANBHBIX MPOOJIEM palMOHATBLHOTO MPUPOIOIOIB30BAHUS, MOMOTHEHHUS
SHEPTETUUYECKUX PECYPCOB U COXPAHEHUS MIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO
OTHOIICHHA K NPUPOJAC U CBOCMY 3J10POBbBIO, 4 TAKIKE HpI/IO6p€T€HI/I$I OIbITa HMCIIOJIb30BAHHA IOJTYUCHHBIX
3HAHUU JJI IPUHATHSA TPAMOTHBIX PEHIEHUHN B CUTYALUSIX, CBI3aHHBIX C XUMHYECKUMU SIBIICHUSIMHU.

B yuebGHOM mmaHe cpemHero oOrmiero odpazoBaHusl HmpeaMeT «XuMHsS» 0a30BOT0 YpOBHS BXOIUT B
COCTaB MpeaMeTHON 00s1acTh «EcTecTBeHHO-HAYyYHBIE PEIMETHI.

Ha u3yuenne xumuu B 10-11 kiaccax OCHOBHOTO cpeaHero oOpa3oBaHMsl Ha 0a30BOM YpOBHE B
yaeOHOM 1maHe otBoautes: B 10 kmacce - 1 wac B Hepenmto, B 11 kiacce - 1 yaca B Hezerto.

COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPIAHUYECKAS XUMUA
TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHUH
[IpenMer opraHuyeckoil XUMHUHU: €€ BO3HHKHOBEHHE, Pa3BUTHE W 3HAYEHHE B MOJYYEHUU HOBBIX

BCIICCTB U MATCpUAJIOB. TCOpI/IH CTPOCHUSA OPraHUYCCKUX COE€IUHEHUI A. M. BYTJ'IepOBa, €€ OCHOBHBIC



nosioxkeHus. CTpykTypHble (POpMYIIbl OpraHUYecKux BemiecTB. ['oMmonorus, nsoMmepus. XuMuueckast CBs3b B
OpPraHUYECKUX COCIMHEHUSIX — OJIUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiIacCUpHUKAIMM OPraHWYECKHX BellecTB. HoMeHkiaTypa OpraHMYecKuX
COEIUHEHUI (CUCTeMaTHyecKas) W TpPUBHAJIbHBIE HA3BaHUS BAKHEHWIIMX NPEICTaBUTENICH KJIAcCOB
OpraHUYECKUX BELIECTB.

DKcrepuMEHTAIbHbIE METObl M3YYeHHs BEIIECTB M MX MpEBpallleHUui: 03HAKOMIJIEHHE ¢ 00paslaMu
OpPraHMYECKUX BEILECTB U MaTepuallaMd Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJI OPIraHUYECKUX BEILECTB,
HaOJIOICHNE M ONHKCAaHHWE JEMOHCTPALMOHHBIX ONBITOB IO IMPEBPAILECHUIO OPraHWMYECKHX BEIIECTB IPHU
HarpeBaHuM (TUTaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUN PsiAl. MeTaH U 3TaH — NPOCTEHIINE MPEACTABUTEIN
AJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peaKkIuy 3aMeIIeHHsI M TOPEHUSs ), HaX0XKIEHHE B IPUPOJIE,
MOJIy4YEHUE U IPUMEHEHUE.

AJKeHBl: COCTaB M CTPOCHHME, TIOMOJIOTMYECKHH psA. OTWIEH M MNPONWIEH — IpOCTeImne
[IPE/ICTAaBUTENIN  AJKEHOB:  (U3MYECKHEe UM  XUMHUYECKHME CBOMcTBa  (peakUuu  TUIPUPOBAHMUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3aLliK), I0JIy4€HUE U IPUMEHEHUE.

Anxaguensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOICTBa
(peakuus nonuMepu3zanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKUH psn. AUETWIEH — IpocTeHImit
MPEJCTaBUTEINb AKHHOB: COCTaB, CTPOCHUE, PU3UUECKUE M XUMHUYECKHE CBOMCTBA (peaKy THAPHPOBAHNS,
raJJOreHUPOBaHUS, THpAaTalliH, TOPEHUS ), HOJTYyUSHHE U TPUMEHEHHE.

Apensl. benzon: coctas, cTpoeHue, GU3NUECKUE M XUMUUYECKHE CBOMCTBA (peakuy raJloreHupoBaHus
U HUTPOBAHUS), NMOJy4YE€HUE M TpUMEHEHHUe. 1omyon: cocmae, cmpoeHue, usuyeckue u XumuyecKue
ceoticmea (peakyuu 2ano02eHUpo8aHUs U HUMpPOBAHUs), noaydenue u npumeHnerue. TOKCUYHOCTb apeHOB.
I'enernyeckas CBSA3b MEXAY YIVIEBOJOPOIAaMH, IPUHAJIEKAILINMHI K Pa3IMUHbIM KJIaccaM.

[TpupoHbIle HCTOYHUKH YTIIeBOAOPOAOB. [IprponHblil Ta3 u nomyTHble He(TsAHbIE ra3bl. HegTh u eé
npoucxoxaeHue. CrocoObl nepepaboTKu He(TU: MeperoHka, KPEeKUHT (TEpMUYECKHH, KaTaIUTUYECKHIN),
nupoau3. [Ipoaykrsl nepepaboTku He(TH, UX NPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITy. KaMeHHBI
YroJib U MIPOAYKTHI €ro nepepaboTKH.

DKcIepUMEeHTaIbHbIE METO/Ibl U3yUeHHs BEUIECTB U UX MPEBPALICHUN: 03HAKOMJIEHHE C 00pa3liaMu
lacTMacc, KaydyykoB W pe3uHbl, kojulekiuuu «HepTts» u  «Yromb», MOAETUPOBAHHE MOJEKYI

YTJICBOJOPOJ0OB M TAJIOTCHOIIPOU3BOJHBIX, IMPOBEACHUC HDaKTquCKOﬁ Da6OTI)IZ IMMOJIY4YCHHUE OJOTHJICHA U

H3YyYEHHUE ErO CBOMCTB.

PacuérHble 3amaun.



BbluuciieHuss mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WIM IPOAYKTAa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOJHBIX
BELIECTB WJIU IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxammye oprannyeckne coeiNHeHUs!

[IpenenbHble OJHOATOMHBIE CIMPTHI. METaHON M 3TaHON: CTPOCHHE, (U3MUECKUE U XMMUYECKHE
CBOMCTBA (peakl1M ¢ aKTUBHBIMU METaJllIaMH, TaJlOr€HOBOJOPOJaMU, TOpeHue), IpuMeHeHne. Bogopoansie
CBSI3M MEXAY MOJIEKYJIaMU CIUPTOB. J[elicTBUE METaHOIA U ATaHOJa Ha OPIaHU3M UYeJIOBEKa.

MHOroaTOMHBIE CHUPTHL. OJTWICHTJUKOIb W TIUIEPUH: CTPOCHUE, (PHU3MUECKUE U XHMHUYECKHE
CBOWCTBa (B3aUMOJICHCTBHE CO ILIEJIOYHBIMU MeETaUlaMHM, KadeCTBEHHas pEaKklMs Ha MHOIOATOMHBIE
cnupThl). JlelicTBUE HAa OpraHu3M uyesoBeka. [IpuMeneHue riaunepuHa u STUICHIVIMKOJIS.

@deHOoI: CTPOCHUE MOJIEKYINBI, (U3NYECKHe W XUMHUYECKHe CcBoiicTBa. ToOKCHYHOCTH (heHoxa.
[Ipumenenue denomna.

Anpnerunpl U kemonvi. DopManblIeru], aueTalbleruja: CTpoeHHe, (U3NYECKHMEe U XUMHUYECKHE
CBOMCTBA (pEeaKLUU OKUCICHUS U BOCCTAHOBIIEHUS, KAUECTBEHHbIE PEaKLH), IOTY4E€HUE U IPUMEHEHHUE.

OAHOOCHOBHBIE Ipe/eabHble KapOOHOBBIE KUCIOTHI. MypaBbHHAasl U YKCYCHasi KUCJIOTBI: CTPOECHHE,
¢du3nveckne U XMMHYECKHE CBOMCTBa (CBOWCTBa, OOIMIME UL Kilacca KUCIOT, peakius 3Tepudukaimm),
nojrydeHue U npumenenue. CTeapuHoOBask U OJEUHOBAs KUCJIOTHI KaK MPEJACTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEee eiicTBUE.

Crnoxable 3(Upbl Kak MPOW3BOAHBIE KapOOHOBBIX KHUCIOT. [Haponm3 cioxHbIX 3¢upoB. JKupsl
I'mpponus xupos. [IpuMeneHne xupoB. buosornaeckas posb KUPOB.

VYraeBoasl: cOCTaB, KiIacCU(pHKAIMs yIrJIeBOJOB (MOHO-, IU- W Tosucaxapupisl). [mokosa —
NPOCTEHIIMIA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBONCTBA
(B3aumogeiicteue ¢ rumpokcuaoMm Meau(ll), okucneHme ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaXO)KJIE€HUE B NPUPOJIE, MPUMEHEHHE, OUOJOTHYEcKass PpOJib.
®dorocuHTe3. PpyKTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman u nemronosa kak npupoassie noauMmepsl. CTpoeHne Kpaxmaila U LeJuIrono3bl. duznyeckue
1 XMMHUYECKHE CBOMCTBA Kpaxmasia (TUAPOJIN3, KaueCTBEHHAs! pEaKLUs ¢ HOJIOM).

DKcrepuMEHTaANIbHbIE METObl N3YUYEHHsI BEIIECTB U MX IMPEBpAllleHUI: IpOBEAeHNE, HaOMI0IeHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMA OJJHOATOMHBIX CIIUPTOB
(oxucnenue »staHona okcuaoM Meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJAEHCTBHE TJHMIIEPUHA C
ruapokcuaom wmenu(ll)), ampaernmoB (OKHCIEHHE aMMHUA4YHBIM —pPacTBOpoM okcuaa cepedpa(l) u
ruapokcuaom meau(ll), B3aumozeiicTBue kpaxmana € HMOAOM), MPOBEACHHE IPAKTUUYECKOH paboThI:
CBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

PacuérHble 3amaun.



BbluuciieHuss mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WIM IPOAYKTAa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3oTcoaepiKalue OpraHu4ecKue COeIMHEHUS.

AMMHOKHCIIOTBI Kak aM(OTepHble OpraHudeckue coequHeHus. Guznyeckue U XMMUYECKUe CBOMCTBa
aMMHOKUCIIOT (Ha ITpuMepe riauiuHa). buonornyeckoe 3HaueHrue aMMHOKUCIIOT. [lenTupl.

benku xak npupoJHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs M TPETUYHAs
CTpYKTypa O€nKOB. XMMHUYECKUE CBOHCTBAa OENKOB: TMAPOIU3, JEHATYypalUs, KaYeCTBEHHBIC PEAaKLUU Ha
OeNKHU.

OKcIlepUMEHTaIbHbIE METOJbl M3Y4YEHHs BEIECTB W WX IpEBpallleHUil: HAOIIOJEHUE U OIMCaHHE
JI€MOHCTPAIMOHHBIX OIBITOB: IEHATYypalus OEIKOB MIPHU HATPEBAHUH, LIBETHBIEC PEAKIIUU OCIIKOB.

BbicokomosiekyIsipHbIe cOeJUHEeHUA

OCHOBHBIE NOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, NOJUMED, CTPYKTYpPHOE
3B€HO, CTENEHb IIOJIMMEPU3ALNM, CpedHsas MoJIeKylsipHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPHU3asl U MOJIUKOH ICH CAIHS.

DKcrepuMEHTANIbHbIE METO/bl M3YUYEHMsI BEIIECTB M MX NpEBpallleHUui: 03HAaKOMJIEHHE ¢ 00paslaMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4yKOB.

MexnpeamMeTHbIe CBS3H.

Peanuzanuss MeXNpeIMETHBIX CBSI3ed IIpU  U3y4yeHUU opraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISIETCSI 4Y€pe3 MCIONIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHSTUN, TaK WU HOHSITHUM,
ABJIAIOIINXCSI CACTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO111e ecTeCTBEHHO-HAayYHbIE MOHATHS: SIBJICHNE, HAYYHbIN (DaKT, runore3a, 3aKOH, TEOPHsl, aHAJIM3,
CUHTE3, KJ1accu(uKalus, NepruoJUIHOCTb, HA0II0IeHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJEINPOBAHHUE.

®dusnka: MaTepus, SJHEPIus, Macca, aToM, IEKTPOH, MOJIEKYJIA, JHEPIreTUYECKUI YPOBEHb, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHUE BELIECTBA, PU3NUECKUE BETUUUHBI U €UHHIIBI UX U3MEPEHHUS.

buonorus: xinerka, opranusm, 6uocgepa, 0OMeH BeLIECTB B OpraHusMe, (poTocuHTE3, OMOIOTHYECKH
aKTUBHBIC BelecTBa (O€IKU, YTIAEBOABL, KUPHI, DEPMEHTHI).

I'eorpagus: MuHepasbl, TOpHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.

TexHosnorusa: mNUOIEBbIE NPOAYKTHI, OCHOBBI PpAlMOHAIBHOTO IUTAaHUS, MOIOLIUE CPEACTBA,

JICKApPCTBCHHBIC 1 KOCMCTHYCCKUC ITPCIIapaThbl, MATCPUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMUU



XUMHYECKUH deMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs O0O0JI0YKA. DHEPreTHYCCKHE
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AmeMeHThl. OCOOCHHOCTH PACIIPEICICHHS ICKTPOHOB
0 OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBIX YETHIPEX MEPHUOIOB. DINEKTPOHHASI KOH(PHUTYpaIHsi aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux annemeHToB . M. Menneneesa.
Ces3b nepuoanyeckoro 3akona u [lepuoanueckoin cucrembl xumudeckux 3imeMeHToB /. 1. Menneneesa ¢
COBPEMEHHOU TEOpUEN CTPOEHHUs aTOMOB. 3AKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TPYIIaM M MEepuojaM. 3HaYCHUE TNEPUOIHIECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BellecTBa. XUMHUYecKass CBA3b. BHUIbI XMMHUECKON CBA3M (KOBaJCHTHAs HEMOJSpHAs U
MoJIApHasi, MOHHAs, MeTajuinyeckas). MexaHu3mMbl 00pa30BaHUS KOBAJIEHTHOM XUMHYECKOW CBS3H
(oOOMEHHBI M JIOHOPHO-aKUENTOPHBIN). Bomoponnas cBsi3b. BalleHTHOCTh. JEKTPOOTPUIATEIBHOCTD.
Crenensb okucienus. IOHbI: KATUOHBI K AHUOHBI.

BemiectBa MOJEKYISIPHOrO M HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH MOCTOSHCTBA COCTaBa BEILECTBA.
THunel KPUCTAIINYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTALIINYECKON PEILIETKHU.

[TonsiTue o qucnepcHbIX cucteMax. MicTUHHBIE U KOJUTOUIHBIE pacTBOPBI. MaccoBasi 105l BEIIECTBA B
pacTBope.

Knaccudukanus HeopraHuyeckux coenvHeHuil. HomeHknaTypa HEOpPraHUYECKUX  BEIIECTB.
['eneTnyeckas CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHALICKAIUX K PA3TUYHBIM KIJIACCAM.

Xumunyeckas peakuusa. Knaccuduxanuss XMMUYECKHX PEaKLMi B HEOPraHUYECKOM W OpPraHUYECKOM
XUMHUHU. 3aKOH COXPaHEHHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUS YSHEPTUU NMPU XUMHUUECKUX
peaKuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NUyHbIX (hakTopoB. OOpaTHMble peakiuu. XUMUYECKOe
paBHOBecue. DAKTOPHI, BIUSIOMIME HA COCTOSTHUE XUMHUYeCKOro paBHoBecus. [Tpunuun Jle [Hlarenbe.

OnektponuTrueckas auccouuanus. CuibHbIe U clla0ble 37eKTposuThl. Cpena BOJHBIX PACTBOPOB
BEILIECTB: KUCasi, HEUTpaabHas, HIEJI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEePUMEHTAIBHBIE METO/bl HM3YYECHMsI BEIIECTB U WX TMPEBpAlICHUI: JEMOHCTpaIus TabIuIl
«Ileppoguyeckas cucrema XuMmuueckux dnemeHToB JI. M. Menneneeay, wuszydeHue Mojenen
KPUCTATMYECKUX PEHIETOK, HAOMIOJIEHHE M OMHMCAHHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3noxeHue nepokcuia BOJOpoaa B MPUCYTCTBUM KaTaau3aTopa, ONpeeiIeHIe CPeibl paCTBOPOB BELIECTB
C TIOMOIIbIO0 YHUBEPCATHHOTO WHINKATOPA, PEaKIIMd HOHHOTO OOMEHa), TPOBEACHUE MTPAKTUUECKONU padOTHI
«BnustHue pa3nuvHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEeaKITum.

Pacuérnsie 3amaun.

Pacuérel o ypaBHEHMSIM XUMUYECKUX PEAKIIUM, B TOM YHCIIE€ TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C
WCIIOJIb30BaHUEM TTOHATHS «MACCOBast J0JIs1 BEIIECTBAY.

Heopranuueckasi xummust



Hemeramnbl. I[lonoxxenue HemetraiioB B Ilepuomnueckoit cucteMe xumMuueckux snemeHToB I, U.
MeHneneeBa ¥ OCOOCHHOCTH CTpOoeHUs aTomMoB. Du3nyeckue CBOWCTBA HEMETALIOB. AJLTOTPOIHUS
HEMETaIJIOB (Ha MpUMepe KUCIOopoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIoTeHOB, Cepbl, a3oTa, (ocdopa, yriepoaa u
KPEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpumeHeHne BaxHEUIIINX HEMETAIVIOB U MX COCIMHEHUN.

Meramnsl. Ilonoxenune merawioB B Ilepuoaudeckoil cucreme XMMHMYECKUX dieMeHToB [l H.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0YEK aToMoB MeTauioB. OOmme (usmdeckue
cBOMCcTBa MeTAJIOB. CIjIaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN Pl HAIPSHKEHUH METAIIIOB.

XHWMHYECKUE CBOMCTBA BAXKHEUIINX METAIIOB (HATPUH, KalIHi, KAJIbIIMA, MarHUH, aJlOMUHHAM, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COCTUHEHUH.

OO6mre ciocoObl oy4deHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJIbl HM3Y4Y€HHUs BEIIECTB WU MX MPEBPALLECHUN: H3Y4YEHHE KOJUIEKIUU
«MeTamnel ¥ CIUIaBbl», OOPa3I[0OB HEMETAIJIOB, PEIIEHHWE SKCIEPUMEHTANbHBIX 3a1ad, HaOIoJeHHe u
OMHUCAaHUE JEMOHCTPAIMOHHBIX W JaOOPaTOPHBIX OMBITOB (B3aUMOJACHCTBUE THJAPOKCHIA ATIOMUHUS C
pacTBOpaMu KUCJIOT U IEJI04Yei, KaueCTBEHHbBIE PEAKIIMU HAa KATHOHBI METAJIJIOB).

Pacuérnrbie 3amaun.

Pacuérbl Macchl BemiecTBa Wid 00bEMa Ta3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM
00BEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacYEéThl MacChl (00BhEMA, KOIMYESCTBA BEIISCTBA)
MPOJIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus " )KU3Hb

Ponp xumuu B o0ecrieueHur IKOJIOTUYECKOM, YHEPTeTHUECKON U MUIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauIHbL. [IoHsITHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH.

[Ipencrasnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO MOJYyYEHNs BAXKHEUIIIUX BEIIECTB.

UYenoBek B MUpe BEUIECTB U MAaTEPUATIOB: BaXKHEHIIINE CTPOUTEIbHBIE MAaTEPHAIIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, Kpacku, CTEKJIO, KEpaMHKa, MaTepuaibl JJis 3JIEKTPOHUKH, HAHOMATepUasbl, OPraHUYECKUE U
MUHEpaJIbHBIC YI0OPEHUSI.

XuMHsi U 370pOBbE YETOBEKA: MpaBWjIa HCIIOIH30BaHUS JICKAPCTBEHHBIX IIPENaparoB, MpaBHiia
0€30MMacHOTO MCIIOIH30BAHMS PENApaTOB OBITOBOM XUMUN B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBA3€H MpU M3ydeHUH 0Olel M Heopranuyeckoil xumuu B 11 kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHM,
SIBJISIFOLIIUXCSI CACTEMHBIMU JJ1s1 OT/I€NIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OOmre ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIHN3, CUHTE3,

KJ1accuukanmsi, MepuoANIHOCTh, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, SIBJICHHE.



Oduzuka: MaTepus, OJHEpPrus, Macca, aToM, OJEKTPOH, TMPOTOH, HEWTPOH, HOH, H30TOI,
PaZMo0aKTUBHOCTb, MOJIEKYJa, SHEPTreTHUECKU YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHUE
BelecTBa, ((U3NIECKIe BETUIHHBI U CIUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHThI, BATAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAeMbIE, TOTINBO, PECYPCHI.

TexHosorus: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUTYpPTUs, MPOU3BOJICTBO  CTPOUTEIBHBIX
MaTEpUajoB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHINEBAs MPOMBIILICHHOCTh, (hapMmareBTHIecKas
MIPOMBIIIJICHHOCTh, POU3BOJICTBO KOCMETHYECKHX IpEnapaTroB, MPOU3BOJACTBO KOHCTPYKIIHMOHHBIX

MaT€pHraIOB, SJICKTPOHHAA MIPOMBINIJICHHOCTE, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 10 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHHUS OOY4YaIOIIMMHKCS TPOrpamMm
cpenHero obiiero oopa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MpeIMETHBIM). HaydHO-MeTonu4yecKkoit
OCHOBOM 1 pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI IPOrPaMM CpeAHEro o0miero oopa3oBaHus
SIBJISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUU C CHCTEMHO-ACSATEIBHOCTHBIM TOJXO0JOM B CTPYKTYpPE JHMYHOCTHBIX PE3YJbTAaTOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpeIHero ooOImero o0pa3oBaHHs BBIJACIEHBI CIEAYIONIUE
COCTABJISIFOLIUE:

OCO3HaHUE OOYYArOIIUMHUCA POCCHUUCKOW TPaKJAHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIM4YMe MOTHBAILIUU K 00YUEHUIO;

I[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TMYHOCTH HAa OCHOBE KJIFOUYEBBIX [[EHHOCTEH U
HMCTOPUYECKUX TPATUIUI 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroUIUXCsi pyKOBOJCTBOBAThCS B CBOEH JESITEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYIIIUMHU IIEIOCTHON CHCTEME XHMHUYECKOTO 00pa30BaHuUS;

HaJIM4YMEe TPABOCO3HAHUS DJKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTH CTaBUTh II€IM U CTPOHTH
KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHUS TpeAMeTa «XHMHS» JIOCTUTAIOTCS B EAWHCTBE YYeOHOW U
BOCIIUTATEIbHON JEATENbHOCTH B COOTBETCTBUM C T'YMAaHHCTHMUYECKHUMH, COLMOKYJIBTYPHBIMH, JTYXOBHO-
HPABCTBEHHBIMU [IEHHOCTSAMHU U HJI€ATTAMU POCCUNMCKOTO IPAXKIAHCKOTO O0IIEeCTBAa, MPUHSATHIMUA B OOIIECTBE
HOpMaMH U TIpaBWJIAMHU TOBEJCHUS, CIOCOOCTBYIOIIMMH TIPOIIECCaM CAaMOIIO3HAHHS, CaMOpPa3BUTHUA H

HPAaBCTBCHHOI'O CTAHOBJICHUA JIUYHOCTHU O6y‘—IaIOH_[I/IXC${.



JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IMpeaMera «XHUMHsS» OTpaxaroT c(HOPMHUPOBAHHOCTH OIBITA
MO3HABATENbHON U NMPAKTUYECKOW AESITETbHOCTH O0YYaroIIMXCs MO peaiu3allid NMPUHSATHIX B 00IIEcCTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOIIOPSIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMaX U MPaBUIaX MEKINIYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATEIBHOCTH MPU CO3JaHUM yYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U MO03HABATEIbHBIX 33124, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTMKY M apryMEHThl APYTUX MpH
aHaJM3e pa3IMYHBIX BUJOB YUEOHOI NeATETHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleINI0 OT€YECTBEHHON XUMUU;

YBOKEHUA K TMPOIECCY TBOpYECTBA B OOJACTH TEOPUUM W MPAKTHYECKOTO TNPUMEHEHHS XHUMUH,
OCO3HAaHHUs TOTO, YTO JOCTFDKCHUS HAYKH €CTh Pe3yibTaT JJIUTCIBHBIX HAOIIOACHHNA, KPOMOTIUBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca U IO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIEAYIOLIEM aHanu3e UHGOpMaluu O
MEPEIOBBIX JOCTIKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO OBECHHUS;

CIIOCOOHOCTH OIIEHHMBAaTh CUTYyallUM, CBSI3aHHBIE C XUMHYECKHUMH SIBICHUSIMH, WU TPUHUMATH
OCO3HaHHBIE PEIIeHHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE TIOBEJICHUE M TTOCTYIKH CBOWX TOBAPHINEH C MO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBHIA ITHUX MOCTYITKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHUMAaHUS I[IEHHOCTEH 3I0pOBOro M 0e30MacHOro odpasa >KU3HH, HEOOXOJAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3]I0POBBIO;

coOmro/ieHnsT TpaBmil O6e30macHOro oOpaIeHusl ¢ BelecTBaMH B OBITY, MOBCEIHEBHOW KM3HU U B
TPYAOBOM JEATENbHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWJI HHIWBUIYaTbHOTO M KOJUIGKTMBHOTO O€30MAacHOTO TMOBEACHUS B
CUTYAIHSX, YTPOKAIOIINX 3IOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHUS TIOCJICICTBUNA W HENPHUSTHS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aJIKOTOJIsl, HAPKOTHKOB,
KypeHHs1);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENLCKOW AESTEIHHOCTH, OOIIECTBEHHO

MOJIE3HOM, TBOPUECKOHN U APYTUX BUAAX JEATEIBHOCTH;



YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PELICHUH IMPAKTUYECKHX 33a/ad COLMAJIbHOM HANpaBJIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MpodeccHil pas3auyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMUH;

YBaXXCHUsI K TPYLy, JHOISAM TPyZa U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpY WHAMBUIYAJIBHOM TpaekTOpuu oOpa3oBaHus, Oyaymiei
npodeccud ¥ peaju3allMd COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 00IIIeCTRa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

9KOJIOTUYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHMS K MPUPOJE, KAK UCTOUYHHUKY CYLIECTBOBAHUS >KU3HU Ha
3emie;

[IOHUMAaHHUs IN100AIbHOTO XapakTepa IKOJIOTHMYECKUX MPOOJIeM, BIUSHUS S3KOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHME MPUPOAHON U COLIMAIBHOM CPEIbI;

OCO3HaHMS HEOOXOJMMOCTH MHCIOJb30BaHMUSA JOCTHXKEHMM XHMMUHU JUIsl PELIeHHs BOIPOCOB
palMOHAIBHOIO IPUPOIONOIb30BAHUS;

AKTHUBHOTO HENPUATUSA JEHCTBHM, INPUHOCALIUMX BpEX OKPYKAMOLIEH NPUPOJHON cpele, yMEHUs
IIPOrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOIMUYECKHE IOCIEACTBUS MNPEINPUHUMAEMBIX JCHCTBUI U
IIPEIOTBPALLATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTHYECKOIO MBIIIJICHHS, SKOJOTHYECKONW KYNIbTYpbI, ONbITA AEATEIbHOCTU
9KOJIOTMUYECKOI HaIlpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCSI MU B IIO3HABATEJIbHON, KOMMYHUKaTUBHOU
U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO IPOTUBOCTOATH UJIEOIOTHU XeMO(poOoHH;

7) IEHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OIIECTBEHHO! MPAKTUKH;

MOHUMAaHMs CHelU(PUKY XMMHUU KaK HayKd, OCO3HaHUS €€ posid B (POPMHPOBAHUU PAL[MOHAIBHOTO
HAy4YHOTO MBIIIJICHNS, CO3JIaHMM LIEJIOCTHOTO IpEJCTaBIeHUs 00 OKpYy)KalolleM MHUpE KaK O €IUHCTBE
INPUPOABI U YEJIOBEKa, B MO3HAHUM HPHUPOJHBIX 3aKOHOMEpPHOCTEH M pElIEHUU MpoOJIeM COXpaHEHUs
MIPUPOIHOTO PaBHOBECUS;

yOKIEHHOCTH B 0CO00M 3HAYMMOCTM XMMHUHU JUIsI COBPEMEHHON NMBMIM3alMU: B €€
I'YMaHMCTHYECKOM HampaBJIeHHOCTH U Ba)KHOW POJIM B CO3/IaHMM HOBOW 0a3bl MaTepUalbHOW KYIbTYpBHI,
pelieHny Ta00aibHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHUSL UYEJIOBEUECTBA — CHIPbEBOM, SHEPreTU4YECKOH,
MUIIEBOW M SKOJIOTMYEcKON O0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIIEUYEHUU YCIOBUN YCIEHIHOIO
TPYZAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 4JieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IOHUMAaHMs CYLUIHOCTU METOJOB IIO3HAHUS, UCIOJIB3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh IOJIydaeMble 3HAHUS JJIs aHaIU3a U OOBICHEHUS

SBJIGHUN OKpPYXKAIOIIEr0 MHpa U NPOUCXOASAIIMX B HEM H3MEHEHUH, yMeHus JenaTb OOOCHOBAHHBIE



3aKIIIOYCHUST HA OCHOBE HAy4YHBIX (AaKTOB W WMEIOIIMXCS JAHHBIX C IENBI0 IMOJYYSHHS TOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITENIbHO KCIIOJIb30BaTh XUMHUYECKHE 3HAHUS JUIA PEIICHUS TpoOjeM B
peabHbBIX KU3HCHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIILCKOM IESTETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUI0O U CaMOOOpa30BaHUIO, K AKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHUI 110 XUMHU B COOTBETCTBHH C )KU3HECHHBIMH IMTOTPEOHOCTSIMHU;

MHTEpeca K OCOOCHHOCTSIM TPYy/Ia B PA3IMUHBIX chepax MpodecCHOHATHHON AeITeTbHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUSI y4eOHOTO MpeaMeTa « XUMHEs Ha YPOBHE CPEIHEr0 00IIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble  JI1  (QOPMHPOBAHUS  MHPOBO33PCHHS  OOYYAIOMIMXCS  MEKIUCIHUILIMHAPHBIC
(MeXnpeMeTHbIC) OOIEHAYYHbIC TOHITHS, OTPAXKAIOIIAE IEIOCTHOCTh HAyYHOW KAapTHHBI MHpa H
crnienu(UKy METOJIOB TO3HaHUS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs,
SIBJICHHE, MPOIECC, CHUCTEMa, HAy4YHBIH (AKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClieIoBaHKe, HAOII0ICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHeE);

YHUBEpCaJbHbIC y4eOHbIC JEHCTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHBHBIC),
obecrieunBarome (HopMupoBaHue (YHKIMOHAIBHOH TI'PAMOTHOCTH U COIMAJIBHOH  KOMIICTCHIUH
o0OyJaromuxcs;

CIOCOOHOCTh OOYYAIOIIMXCSl MCIIOJIB30BaTh OCBOCHHBIC MEKIUCIMILIMHAPHBIC, MHPOBO33PEHUYCCKHE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOM U COITMAIbHON TPAKTHKE.

MertanpeaMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJIAJACHUE  YHHUBEPCAIbHBIMH  y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYIATUBHBIMU JICHCTBHUSIMHU.

OgJiajieHne YHUBEPCAJIbHBIMH YY€OHBIMH MO3HABATEIbLHBIMH JAeiiCTBUSIMH:

1) 6a3oBble JIOrHYecKue AeiCTBUS:

CaMOCTOSITENILHO (hOPMYITHUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTPENENIATh IENN JCATEIbHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPUH HX JOCTHXKCHHS, COOTHOCHTH
Pe3yabTaThl ACSITEIBHOCTH C TIOCTABICHHBIMH HEJISIMHU;

WCIIOJIb30BaTh TPU OCBOCHUW 3HAHHMU MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIJICIATH XapaKTECPHbIC
NPU3HAKH TOHATUI M yCTAaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE TOHSATHS IS
O0OBSCHEHHS OTJICIBHBIX (DAaKTOB W SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH TS KiIaCCU(DUKAIIUU BEIIECCTB U XUMUYECKUX PEaKIIHIA;

yCTaHABJIMBATh MPUUYNHHO-CIICJCTBEHHBIC CBSI3U MEX/1y U3Y4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJIOTHUHU), BBISBIATH

3aKOHOMCPHOCTHU U MMPOTUBOPCUUA B PACCMATPUBACMBIX SIBJICHUAX, q)OpMy.TII/IpOBaTB BBIBOAbI 1 3aKJIFOUYCHHU A,



IPUMEHATh B IIpOLECCE MO3HAHMS, UCHOIb3YEMblE B XMMUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJENbHbBIE IPEICTABICHUS — XWMHUYECKHUH 3HAK (CHMBOJI) 3JE€MEHTa, XUMHYECcKas
¢dopmyna, ypaBHEHHE XUMHYECKON peakluy — NpPU PELICHUH YYEeOHBIX MMO3HABATEIbHBIX M MPAKTHUYECKUX
3a/a4, NPUMEHATh Ha3BaHHbIE MOJIEIbHBIE IPEACTABICHUS Ul BBISBICHUS XapaKTEPHbIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEaKLUH.

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKLUI;

¢dbopMynIHpOBaTh IETH MU 3a7aYdl HCCIEIOBAaHUS, MCIOJIB30BATH IOCTABICHHBIE U CAMOCTOSTEIHHO
c(OopMyJIMpPOBaHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHUSI U OCHOBBI Ul (POPMUPOBAHUS THIIOTE3bI
10 IIPOBEPKE MIPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

BJIa/IETh HABbIKAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEJACHUS YUYEHUUECKUX IKCIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHS HAOIMIOAATh 3a XOJOM IIPOLECCa, CAaMOCTOSTEIBHO IPOTHO3HPOBATH €To
pe3yabTar, (GopMyIupoBaTh OOOOLICHHS W BBIBOJBI OTHOCHTENIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
HCCIIEI0BaHMsI, COCTAaBJIATh OOOCHOBAHHBINA OTYET O MPOAETIaHHOM padoTe;

npUOOpeTaTh ONBIT YYEHUYECKOH HCCIIEAOBATENLCKOM W TPOEKTHOW JEATEIHOCTH, MPOSBIATH
CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIbHOMY TIOMCKY METOAOB pEIICHUS MPAaKTHYECKHX 3ajad,
IIPUMEHEHHIO PA3JInYHbIX METOI0B MO3HAHMUSL.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATLCS B pa3IMUHbIX MCTOYHMKAX HMHPOpMauuu (HaydyHO-TONYJSpHAs JUTepaTypa
XUMHAYECKOTO COJICpPIKaHUs, CIpaBOYHbIE MocoOus, pecypchl VHTepHeTa), aHAIM3UPOBAaTh HH(OPMAIIHIO
pasNUYHBIX BUAOB M (GOpPM  MpPEJICTAaBICHHs, KPUTUYECKM OLIEHUBaThb €€ JOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTB;

(dbopMynpoBaTh 3ampOChl U NMPUMEHATH Pa3IUYHbIE METOJbl MPU MOUCKE W O0TOOpe HMH(pOpMalnuu,
He0OXO0IMMOM ISl BHIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOIO TUIIA;

PUOOPETaTh OMBIT UCHOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
ITOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMaIbHYIO (hopMy mIpenacTaBieHUs HHpopmanuu (cxemsbl, rpaduki,
auarpammbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4YHBIN S3bIK B KaueCTBE CpPEJCTBAa NpH padoTe ¢ XUMHUYECKOW HH(pOpMaIHen:
OPUMEHSATh MEXIpeaAMeTHbe ((pu3nueckue M MaTeMaTHYeCKUWEe) 3HAKM U CUMBOJBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIAHOCTH.

OByajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

3aaBaTh BONPOCHI 10 CYIIECTBY OOCYKAaeMoil TeMbl B XOjA€ JAHajora W/WIM JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIHPOBAaTH CBOM MPEIOKEHHS OTHOCHUTEIBHO BBIIOJIHEHUS MPEA0KEHHOU

3aj1auu;



BBICTYIaThb C  IPE3CHTALMEN  pPE3yJbTaTOB  IIO3HABATEIbHOW  JEATENBHOCTH, IOJYYEHHBIX
CaMOCTOATENIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPU BBINOJHEHUHM XUMHUYECKOIO SKCIEPHUMEHTA,
MPAKTUIECKON pabOTHI M0 UCCIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealu3alui y9eOHOTO MPOEKTa U
(GOopMyIIMPOBaTh BHIBOJBI TIO PE3ybTaTaM MPOBEAEHHBIX HUCCICIOBAHUI MyTEM COTJIACOBAHUS TMO3HMIIMNA B
x0J1e 00CYXeHUSI 1 0OMEHA MHCHUSIMU.

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOSITEJIbHO TJIAHUPOBATH U OCYILECTBIATH CBOKO IMO3HABATENBHYIO AEATEIbHOCTD, ONPEAETs €€
[eMH U 33]a4d, KOHTPOJIMPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH IMPEIJaraeMblil alrOpuTM
JEHCTBUI TpU BBIIIOJIHEHUU YYEOHBIX M HCCIIENIOBaTeNIbCKUX 3a/ay, BbIOMpaTh Haunbonee 3()PpexTUBHBIM
Croco0 UX pelieHust ¢ y4ETOM MOJIyUYeHHUs HOBBIX 3HAHHUM O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH JeATeIbHOCTH Ha OCHOBE CaMOaHaln3a U CaMOOIICHKHU.

HPEIMETHBIE PE3YJIbTATHI
10 KITIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs OTPaXKaloT:

c(hOPMHUPOBAHHOCTH MPEJCTABICHUNA O XMMHYECKOH COCTABIISIONIEH €CTECTBCHHO-HAYYHOW KaPTHUHBI
MUpa, POJIU XUMUU B NTO3HAHUU SBJICHUH MPUPOADBI, B GOPMUPOBAHUU MBIIIJICHHUS U KYJIbTYPhl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW HJsi pEHICHHUS MPAKTHUECKUX 3a7ady M HKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIECHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIC;

BJIAJICHUE CHUCTEMOM XUMHUUYECKHMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOINOJIATAOUIUE TMOHITHUS
(XMMUYecKuil ~ DIEMEeHT, aTOM, DJIIEKTpOHHAas  000J0YKa  aToMa, MOJEKyJa,  BaJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XMUMHUYECKasi CBSA3b, CTPYKTypHass ¢opmyna (pa3BEpHyTass U COKpall€HHas),
MOJIb, MOJISIDHAs Macca, MOJSIPHBIA OOBEM, YIIEpOIHBIN CKeleT, (DYHKIMOHAIbHAs TPYIa, paJuKa,
U30MeEpHUs, M30MEphl, TOMOJOTUYECKHN PsJ, TOMOJIOTH, YIJIEBOJOPOJBI, KUCIOPOA M a30TCOJAEp KallHe
COCIMHEHHS, MOHOMEpP, MOIMUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJSIPHBIE COCTUHEHHS), TEOPHH H
3aKOHBI (TEOpHUSI CTPOCHHUS OpraHUYeCcKuX BemiecTB A. M. ByTnepoBa, 3aKk0H COXpaHEHHs] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUHU; MHPOBO33PEHUYECKHE 3HAHMS, JEXKalMe B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, ()aKTOJIOTUYECKHUE CBEICHHS O CBOMCTBAX,
cocTaBe, TMOJNYUYEHWHM W 0OE30MacHOM HCIOIb30BAHUU BaXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOW IESITEIBHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTEpHBIC TPU3HAKK TIOHSATHM, YCTaHABIWBAaTh WX
B3aUMOCB$3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS P ONMKMCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN
OPraHMYECKUX COCIUHECHUM;

chOpPMUPOBAHHOCTh ~ YMEHUW  HUCIONB30BaTh XHUMHUYECKYID CHUMBOJHMKY JUIS  COCTAaBJICHHS

MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEpHYTOH, COKpam€HHON) (OpMyn OpraHM4YecKUX BEIIECTB H



YpaBHEHUH XHWMHYECKUX PEaKIMi, H3rOTaBIMBaThb MOJEIM MOJIEKY] OpPraHMYECKHUX BELIECTB JUIS
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPHUHAUICKHOCTh M3YYCHHBIX OPTaHUYECKHUX BEIICCTB
[0 MX COCTAaBYy M CTPOCHMIO K ONPEACNEHHOMY KJIACCY/TPYIIE COeNUHEHHUN (YIIeBOAOPOMAbI, KUCIOPOI H
a30TcojiepXKalllie COCAMHEHMs, BBICOKOMOJICKYJISAPHBIE COCAMHEHMs), JaBaTb KM Ha3BaHUA IO
cuctematnyeckoii Homenkmarype (IUPAC), a Takke NpUBOAUTH TPUBHAIBHBIC HA3BaHHUS OTACIIBHBIX
OpPTraHUYECKUX BEIIECTB (ITUJICH, MPOMMIICH, alleTHIICH, STUICHIJIMKOIIb, TIUIepUH, (eHou, Gpopmanbaerus,
aleTanbJeru, MypaBbHHAs KUCJIOTAa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHUCIIOTA, CTEAPUHOBAs KHCJIOTa,
III0K03a, PpyKTO3a, Kpaxmall, IeJIII0103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHUSI OIPEAEATh BUIbl XUMUYECKOW CBSI3M B OPraHMYECKUX COEIMHEHUSX
(onuHapHBIE U KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHUS IPUMEHSITH TIOJI0XKEHUS TCOPUH CTPOCHHS OPTaHUIECKUX BEmecTB A. M.
BbytnepoBa anst 00bsiICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHECHHUS
MAacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PUINYCCKUE W XUMHYCCKHE
CBOWMCTBA THITMYHBIX MPEICTABUTEICH PA3IUYHBIX KJIACCOB OPraHWYECKUX BEIISCTB (METaH, 3TaH, dTHIICH,
MpOMNuieH, anetuieH, OyramueH-1,3, mermnOyramueHn-1,3, OeH301, METaHON, 3TaHOJ, STUJICHIJIMKOIb,
TIIMLEpUH, (EHOJ, aleTaableru]l, MypaBbUHAs U YKCYCHas KHCIOTBI, TJIOKO3a, Kpaxmai, IIeJUTI0N03a,
AMUHOYKCYCHAsl ~KHCIIOTa), WIIIOCTPHUPOBATh TI'C€HETHUYECKYIO CBS3b MEKIYy HUMH ypaBHEHUSMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C HCITOJIb30BAHHEM CTPYKTYPHBIX (DOPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKHU YTIEBOJAOPOJHOTO CHIPbS (HE(TH,
MIPUPOJIHEIN ra3, yroik), CIOCOOBI UX NMEePepadOTKH U MPAKTUIECKOe MPUMEHEHHE MPOAYKTOB epepaboTKu;

c(OPMUPOBAHHOCTh YMEHHH MTPOBOJUTH BBIYUCIICHUS 10 XUMHUICCKUM YpaBHEHUSM (MaccChl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM TPOJIYKTa PEaKIMH IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHI BIaJ€Th CUCTEMOMN 3HAHUI 00 OCHOBHBIX METOJaX HAy4yHOTO MO3HAHMUS,
UCIOJIb3YEMBIX B XWMHHW TPU W3YYCHUU BEIISCTB W XUMHUYECKHUX SIBJICHUU (HAOIOJIeHUE, W3MEPEHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHKE), HCITOJIH30BATh CUCTEMHBIE XUMUYCCKIE 3HAHUS JIJISI TIPUHSATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBI3aHHBIX C BEIIECTBAMU M X MPUMEHEHUEM;

chOpPMHUPOBAHHOCTh YMEHUH COONMIOaTh TpaBUjia IMOJNH30BAHUS XUMHUYECKOW TIOCYIOH W
ma0opaTOpHBIM OO0OpPYAOBaHUEM, a TaKXKe IMpaBWia OOpAIIeHHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSMH TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI TJIAHUPOBATh W BBIMNOJHATh XUMUYECKUH IKCIIEPUMEHT (IIPEBpAIICHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHWU, MOTyYeHUE ITUIIEHA U U3YUYCHHE €ro CBONCTB, KauyeCTBCHHBIE
peaKIuy OPraHUYeCKHX BEIIEeCTB, JICHATypaIus OCIKOB INMPH HArpeBaHWH, IBETHBIC PEAKIMU OCIKOB) B

COOTBETCTBUM C IpPaBWJIAMU TEXHUKHU O€30MACHOCTH MpH OOpaIleHHH C BEIIeCTBaMU M J1IaOOpPaTOpPHBIM



000py/nOBaHUEM, TPEJCTABISATh PE3YyIbTaThl XMMHUYECKOTO AIKCIEpPUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil U GopMyIUPOBATH BHIBOBI HA OCHOBE 3TUX PE3Y/IbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XMMUYECKYI0 MH(POPMALNIO, MOTYyIaeMyIO
U3 Pa3HBIX UCTOYHUKOB (CpEICTBa MAacCOBOM nH(popManuu, IHTepHET U ApyTrux);

c(OpPMUPOBAHHOCTh YMEHMI COOIIOATh MpaBUila HKOJOTMYECKH IIeNIeCOO00pa3HOro IMOBEICHHS B
OBITY U TPYJOBOM JIEATEIHHOCTHU B LIETSAX COXPAHEHHS CBOETO 37J0POBbS U OKPYKAIOIIEH MPUPOJAHOMN CPElIbl,
OCO3HaBaTh OIACHOCTb BO3/CHCTBUS Ha JKHUBBIE OpPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHuMasi cMbich nokasarens [1JK, mosicHATs Ha mpuMepax CrocoObl YMEHBIIEHUS U MPEJOTBPALICHUS UX
BPEJHOTO BO3JCHCTBUSI HA OPraHU3M YEJIOBEKa;

JUIs O0y4aromuXxcs ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE NPUMEHSATh 3HaHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX [T03HAHUS BEIIECTB U XUMHUECKUX SIBICHU;

IUISL CJIETIBIX M CTIA00BUIANIMX OOYYArOIIUXCSA: YMEHHE HCIIOJIb30BaTh PEIbePHO-TOUCUHYIO CHCTEMY

ob6o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

11 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMuUs» OTPaXKaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHHUI: 0 XUMUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYUYHOH KapTHUHBI
MUpa, POJIU XUMUU B NTO3HAHUU SBJICHUH MPUPOADBI, B GOPMUPOBAHUU MBIIIJICHHUS U KYJIbTYPhl TUYHOCTH, €€
(YHKIMOHATHPHONH T'PaMOTHOCTH, HEOOXOIMMOW JUIsi PEUICHHs TNPAKTHUYECKUX 33ad W IKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

BJIAJICHUE CUCTEMON XHMHUYECKHMX 3HAHHUM, KOTOpass BKIIOYAET: OCHOBONOJIAralOLIUMEe MOHSATUS
(XMMHUYECKHIl AIIEMEHT, aToM, M30TOmM, S-, P-, d- 3JeKTpOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJ'ISIpHI)II\/JI O6’I>éM, BAJICHTHOCTB, OJJICKTPOOTPHUUATCIbHOCTh, CTCIICHbL OKHCIICHHA, XWUMHYCCKasd CBA3b
(KOBaJ'IeHTHaﬂ, HOHHAas1, METaJJIM4YCCKasd, BOHOpO}IHaﬂ), KpucTajllindecKas pGHIéTKa, TUIIBI XUMHUYCCKUX
peakluii, pacTBOpP, HIIEKTPOIUTHL, HEIIEKTPOIUTHI, JIIEKTPOJIUTHYECKAss JAMCCOLMALMS, OKUCIUTENb,
BOCCTaHOBHUTENb, CKOPOCTh XMMHUYECKON peaKIMM, XMMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON aucconranuu, nepuoanyeckuil 3akod [[. M. MenaeneeBa, 3aKOH COXpaHEHHUSI MaCChl
BCIICCTB, 3aKOH COXpPAaHCHHA U MNPEBPALICHHA SHCPIrUuM MNpU XUMHUUYCCKHUX peaKHI/IﬂX), 3aKOHOMECPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAILME B OCHOBE TOHUMAHUS IPUIYMHHOCTH U
CUCTEeMHOCTH XUMHUYECKHUX SIBIICHUH, (DaKTOIOTMYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOITYYCHHH W
0€e30I1acCHOM HCIIOJIL30BAHNH BaKHEHIITUX HCOPTaHNYCCKUX BCUICCTB B 6I)ITy n HpaKTI/IIIeCKOI\/'I ACATCIIBHOCTHU
YeNoBeKa;

cOPMUPOBAHHOCTh YMEHUH BBISABISTH XapaKTepHbIE MPU3HAKU TOHITHHA, YCTaHABIUBATh WX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPU ONMUCAHUM HEOPTaHMYECKHX BEIIECTB M HMX

MIPEBPAILCHHI;



c(OPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlIeHUS (opMyll
BEIIIECTB U YpaBHEHUU XMMHUYECKUX peakiui, cuctematudeckyto HomeHkiarypy (IUPAC) u tpuBnanbHbIe
HA3BaHMSI OTACIBHBIX HEOPTAHUYECKUX BEIIECTB (YrapHBIH ra3, yriaeKUCHIbIi Ta3, aMMHUaK, raiméHas u3BeCTh,
HeraméHasi U3BeCTh, IUThEBAst CO/Ia, MTUPUT U JIPYTHUE);

c(OPMHUPOBAHHOCTh YMEHUH ONpPEAETSATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUECKUX 3JIEMEHTOB
B COCIMHEHHUSAX DPA3JIMYHOIO COCTaBa, BHJ XUMHUYECKOW CBS3M (KOBaJIeHTHas, MOHHAs, MeTaJuIMYecKas,
BOJOPOJHAS) B COCAMHCHHSX, THUI KPHUCTAUIMYECKOW PpEMIETKHM KOHKPETHOTO BeIIecTBa (aTOMHAs,
MOJICKYJISIpHAsI, WOHHAs, METAJUIMYEeCKas), XapaKTep Cpelasl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COCITMHECHHI,

c(OPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJICKHOCTh HEOPTaHWYECKUX BEIIECTB IO HUX
COCTaBy K ONPEICIIEHHOMY KJIAacCy/TpyNIe COCIWHEHUH (IPOCThIe BEIIECTBA — METAUIBI U HEMETaJlIbI,
OKCH/IbI, OCHOBAHWSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCHUIBI, COJIH ),

c(OpPMUPOBAHHOCTh YMEHHMH pPacKphIBaTh CMbBICH THepuoauueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHH XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHHUE aTOMOB XHUMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmoamueckoit cuctembl xumuyeckux osiemeHtoB [[. WM. Menzeneesa,
UCIIONIB3Ys TOHATUSA «S-, P-, O-27€KTpOHHBIE OPOHTAIN», «IHEPreTHYECKUE YPOBHHY», OOBACHSITH
3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB XMMHYECKHX JIEMEHTOB U UX COCIWHEHHI 0 MeproJaM U IpyIrnam
[Iepnonnueckoi cucreMbl XUMU4eCKUX 31eMeHToB /1. 1. Menneneena;

cOpPMUPOBAHHOCTh yYMEHHW XapaKTepu30BaTh (OMHCHIBATH) OONIME XUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, TOJITBEPKIATh CYIIIECTBOBAHUE TEHETHUECKOM CBSI3U MEXKITY
HEOPraHMYECKUMHU BEIIECTBAMH C TIOMOIIBIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKHUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHUYECKHE PEAKIUU 10 PA3JIMYHBIM MPU3HAKAM
(4uciy ¥ cocTaBy pearupyrouux BeIIeCTB, TEMIIOBOMY 3P PEKTy peakiuu, U3MEHEHHUIO CTENIEHEeW OKUCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YIACTUIO KaTalnu3aTopa);

cOPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPaBHEHHsI pEaKUU{ pa3IWYHBIX THUIIOB, TOJHBIE H
COKpalIEHHbIC YPABHCHHSI PEAKITMI HOHHOTO OOMEHA, YIUTHIBAsT YCIOBHSI, TIPH KOTOPBIX ITH PEAKITUH HUIAYT
710 KOHII;

cOPMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIHUU, MOATBEPKIAIONINEe KadeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI, PUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHUCIHTEIEHO-BOCCTAHOBHTEIBHBIX PEAKITUI
MOCPEACTBOM COCTaBIIEHUS DIIEKTPOHHOTO OallaHCca ITUX PeaKInii;

c(hOPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIuy OT Pa3IUYHbIX
($akToOpoB; XapakTep CMEIICHHS XHMHUYECKOTO0 PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBHUS

(mpunnun Jle IlaTense);



cOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XWMHUYECKHE TIPOIECCHI, JieXkallueé B OCHOBE
MPOMBIIIJICHHOTO MOJIy4YEHHUsI CEPHOI KUCIIOTHI, aMMHaKa, a Takke c(popMHUpPOBAHHOCTDH MpeACTaBIeHUI 00
O0IIMX HAayYHBIX MPUHIIUIAX M SKOJIOTHYECKUX MPOOIeMax XUMHUYECKOT0 IMPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUMCIEHUS C WCIOIH30BAHUEM IMOHATHUS «MAacCcoBas JOJIS
BEIIECTBA B PAacTBOPE», OOBbEMHBIX OTHOILICHUI ra30oB MPU XUMHYECKHX PEaKLHUAX, MACChl BELIECTBA WIIU
0o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0bEMY OIHOIO U3 Y4YaCTBYIOIIMX B
peaKkIMM BELIeCTB, TEIUIOBOro 3(p(deKkra peakiuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
IIPEBPALLECHUS U COXPAHEHUS SHEPTUU;

chOpPMUPOBAHHOCTh YMEHHIl COOMIOAaTh TpaBUja TMOJb30BAHUS XUMHUYECKOW TOCYyIOH H
nabopaTopHbIM 000pyAOBaHHEM, a TakKe IpaBWiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBINOIHATH XMMHUYECKHN SKCIIEPUMEHT (Pa3lio’KEHHE
MEPOKCUJA BOJOPOJa B MPUCYTCTBUM KaTalIU3aToOpa, ONPEEICHUE CPElbl pACTBOPOB BEIIECTB C MOMOUIBIO
YHHUBEPCATBHOT'O UHIUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKON PEaKIUU, peaKIuU
MOHHOTO OOMEHA, KaUeCTBEHHBIE PEaKIINU Ha Cylb(]ar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHWUS,
pellIeHre IKCIEPUMEHTAIbHBIX 33/1a4 1o TeMaMm «MeTaibs» U «HemeTamisl») B COOTBETCTBUU C PaBUIaMU
TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUH C BEIIeCTBaMHU U JabOpaTOpHBIM 000pYAOBaHUEM, MPEICTABIAThH
pe3ynbTaThl XMMHYECKOTO SKCIepUMEHTa B ¢GopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX PpEaKIHUNA H
(bopMyIHpOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XUMUYECKYI0 HH(POPMALNIO, MOTyIaeMYIO
U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIUMK, VIHTEpHET U IpyTrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIO/aTh MpPaBHUIa 3KOJOTMYECKH 11e1eCO00pa3HOro MOBEICHHS B
OBITY U TPYJOBOMU JEATEIBHOCTH B LIESX COXPAHEHHSI CBOETO 370POBbs M OKPY’KaIOIel MPUPOIHOIN Cpelbl,
OCO3HaBaTh OMNACHOCTh BO3/CHCTBHUS Ha JKUBbIE OPraHU3Mbl OMNPENCIEHHBIX BELIECTB, MOHMMAsl CMBICI
nokaszarens [IJIK, moscHAT Ha mpuMepax crocoObl YMEHBIIEHHs M MPEJOTBPALEHUS WX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4aromMXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMM 37I0POBbSI: YMEHHME NPUMEHSATh 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMHUUECKUX SIBJICHUIA;

JUISL CIIENBIX M cIa0OBUAALIMX OOyYaroIUXCs: YMEHHUE UCIOJIb30BaTh PElbe(PHO-TOUCUHYIO CUCTEMY

obo3nauenuii JI. bpaiiist 1uid 3anmucu XUMHYECKUX (GOPMYIL.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC (2023 — 2024 y4yeoHblIii rox)

KoanyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBanme pa3geioB M TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPraHUYECKOH XUMUH
[Ipenmer opranuueckoil xumuu. Teopus
11 CTPOCHHUSI OpPraHMYECKUX coenuHeHmid A. 3
M. byrneposa
Htoro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHbBI 2
99 HenpenensHble yriaeBOAOPOIBI: aJIKEHHI, 5 1
' AJIKaIMEHBI, AIKWHBI
2.3 ApoMaTu4ecKue yriieBoa0pOIbl 2
94 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJIOB U 3 1
' uXx nepepadoTka
Hroro no pasneny 13
Pasznen 3. Kucinopoacoaep:kaunue oprannieckie coeJuHeHUst
3.1 Cnuptsl. @enon 3
3. Anpneruapl.  KapOoHOBBIE — KHCIIOTHI. 7 1
' Cnoxubie 3GUpbI
3.3 VYriaeBoasl 3 1
Hroro no paznery 13
Pa3nea 4. Aszorcoaepikamue opraHu4ecKue coeJHHeHHUs
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3




Uroro no pazneny

Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 1
Uroro no pasneny 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 33 2 2
11 KJIACC ( 2024-2025 y4eoHblii rox)
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue a3leJioB MW TeM uudpoBbie
Ne ni/m P Kourpoububie IIpakTnyeckue (1uubp )
NMpPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenune aromos. [lepuoandeckuil 3akoH
1.1 n llepmoanueckas cucreMa XHMHUYECKHX 3
sneMenToB /. 1. Menaeneea
12 Crpoenue  BemiectBa.  MHorooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PeaKun 6 1 1
Hroro mo paszneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertanis 6 1
2.2 Hemerannst 9 1
53 CBsI3b HEOPraHMYECKUX M OPTaHUYCCKHX )
' BELIECTB
Hroro no paszneny 17

Pa3zpen 3. Xumus 1 ;Ku3HbL




3.1 XUMHUA 1 KA3HDb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34
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