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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma o xumMum Ha ypOBHE cpeaHero odmero oOpasoBanus pazpadorana Ha ocHoBe DenepanbHoro 3akoHa otT 29.12.2012 Ne 273-D3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanun», TpeOOBaHUN K pe3ylnbTaTaM OCBOCHHUsS (enepalibHOl 00pa3oBaTeNbHON MpPOrpaMMbl CPEAHEro OOIIETO
obpazoBanusi (POII COQO), mpencraBieHHbIX B DenepaibHOM TrocylapcTBEHHOM obOpazoBarenbHoM cranaapre COO, ¢ yuérom Konmeniuum
MpernoaBanus yaeOHOTo npeameTa «XuMus» B 00pa3oBaTeIbHbIX OpraHu3anusx Poccuiickoit denaepanuu, pean3yronmx OCHOBHBIE 00pa30BaTeIbHbIC
IporpaMMbl, 1 OCHOBHBIX MojoxkeHui «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoit ®enepannu Ha nepuon ao 2025 rona» (Pacmopsbkenue
[IpaButensctBa P® o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJI0B K pa3pa0dOoTKe MpOrpaMMbl MO XUMHH, K ONPEAEICHUI0 O0Iel cTpaTeruu 0O0ydeHUsl, BOCIIUTAHUS U Pa3BUTHUS 00yJaroIMXCs
cpeacTtBaMu ydeOHoro mnpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM ypoBHE COCTaBMIIM KoHUenTyanbHble nonoxeHus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH II€NIeH, COIepKaHMs, PE3YAbTaTOB 0Oy4eHHsI ¥ TpeOOBaHU K YPOBHIO TIOJITOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe 00pa3zoBaHUE, IIOJYy4aeMO€ BBIITYCKHUKaMU OOIIe00pa30BaTeIbHOW OpraHU3alliy, SBISETCS HEOThEMJIEMOM YacThlo UX
oOpazoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIOLIMM 3TAllOM pealn3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYLIMX
LIEJIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHHsA. DTH LIEHHOCTH KacaroTCsl MMO3HAHMS 3aKOHOB MPHUPOJbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH
KYJIbTYpbl YENIOBEKa, a TakKe HSKOJOTMYECKd OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBI0 M MPUPOAHON cpeae. Peammsyercss xumudeckoe
oOpa3oBaHue OOyJArOIMXCSI Ha YPOBHE CPEIHEro OOIIEero 0oOpa3oBaHUs CPEACTBAMH Y4eOHOTO TpeaMeTa «XHMHs», COIEpKaHWE U TIOCTPOCHHE
KOTOPOTO OMpEeNIeHbl B IporpaMMe Mo XUMHHU € Y4ETOM CHEeUU(PUKUA HAYKd XUMHH, €€ 3Ha4eHHUs B MO3HAHUU MPUPOJABI U B MaTepuan bHOM XKU3HU
o0I1ecTBa, a TaKke ¢ Yy4€TOM OOLMX Iesiell M MPUHIIUMIIOB, XapaKTepU3YIOIMX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro oO0Iero oopa3oBaHMs B
Poccuiickoit @enepanum.

XUMUS KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYIO pOJib B COBPEMEHHOI IMBHIIM3AINH, B CO3JaHUN HOBOM 0a3bl MaTepuaIbHOM
KylbTypbl. OHa BHOCUT CBOI BKIaJ B (OPMHUPOBAHHME PALMOHAIBHOTO HAyYHOTO MBILUIEHUS, B CO3aHUE I[€IIOCTHOTO MPEJICTABIICHUS 00 OKpYKaIoIeM
MHUpE KaK O €IUHCTBE MPUPOJABI U UeIOBEKa, KOTOpoe (GopMHUpYyeTCsl B XMMHUHM Ha OCHOBE MOHMMAaHMUS BELIECTBEHHOIO COCTaBa OKPYKAIOILEro MUpa,
OCO3HAHMS B3aUMOCBSI3U MEX]Iy CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMHU 00J1aCTAMU IPUMEHEHUSL.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XHMHs CTajla HEOTHEMJIEMOW 4YacThbl0 MHUPOBOH KyIbTYpPBI, HEOOXOIMMBIM
YCIIOBHEM YCIICIIHOTO TPYZAa U KU3HU Kaxaoro wieHa ooOmectBa. CoBpeMeHHas XMMHS Kak HayKa CO3MAaTelbHasl, Kak Hayka BBICOKMX TEXHOJOTUM
HampaBlIeHa Ha peleHHE TIO0OalIbHBIX MPOOJIeM YCTOWYMBOTO pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, YHEPreTHUYECKOW, MHUINEBOM, SKOJOTMYECKOM
0€30MacHOCTH U OXPaHBI 37I0POBHSI.

B cooTBeTrcTBUHM ¢ 0ONMMH HENSIMHA U IPUHITATIAMHU CPEIHETO O0Iero oopasoBaHus coaepkanue npeamera «Xumus» (10—11 kraccsl, 6a30BbIi
YPOBEHb H3Y4YEHHs) OPUEHTHUPOBAHO IMPEHMYLIECTBEHHO Ha OOINEKYJIbTYPHYIO TOATOTOBKY OOY4JarolmXcsi, HEOOXOAMMYIO UM Ui BBIpaOOTKU
MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIIEIHOTO BKIIOYEHHS B JKH3HBb COIIMYMA, NMPOJOJDKEHUS 00pa3oBaHUsS B PA3IMYHBIX 00JACTSX, HE CBS3AHHBIX
HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBisIIONMMH TIpeMeTa «XUMHUs» SBISIOTCS 06a30BbIe Kypchl — «Oprannyeckas Xumusi» u «OO0Ias 1 HeopraHu4eckass XMMHs», OCHOBHBIM
KOMITOHEHTOM COJICPYKAHHSI KOTOPBIX SBIISFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHWUW MO HEOPraHWYECKOM XMMHH (C BKIIOYCHHEM 3HAaHUU W3
oOmell XUMHM) M oOpraHuyecko xumuu. PopMHUpOBaHUE NAHHOW CHUCTEMbl 3HAHWW HpPU HU3Y4EHHHM IIpeaMeTa O00ecledrBaeT BO3M OKHOCTh
paccMOTpeHHs BCETO MHOT000pa3msl BEIIECTB HAa OCHOBE OOIIMX MOHITUN, 3aKOHOB M TEOPUN XUMHH.



Crpykrypa coaepxaHus KypcoB — «OpraHudeckass xuMus» U «OOLR@s U HeopraHuyeckass XUMHUs» cOPMUPOBaHA B MporpamMMme 10 XMMHHU Ha
OCHOBE CHCTEMHOTO IMO/AX0/1a K U3yYeHHI0 y4eOHOTo MaTepuana u oOyCIOBJIEHA UCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHMM Ha OnpenenEéHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYEeCKOW XMMHH BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPHH CTPOCHHSI OPTaHH YECKUX
COEMHEHMH, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX U HIIEKTPOHHBIX INPEACTaBICHUH O cTpoeHHH BeulecTB. CBeleHHs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTHU — OT YITIEBOJOPOAOB JIO CIOXHBIX OMOJOTMYECKH aKTHBHBIX COSIMHEHUN. B Kypce opraHm4eckoil XMMHUU IMOTYy4aroT
pa3BuTHEe C(HPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOILEro 00pa3oBaHUsI IEPBOHAYAIbHBIE IPEACTABICHHS O XUMUYECKON CBSI3U, KIACCH(PHKALIMOHHBIX
IpU3HAKAX BEILECTB, 3aBUCUMOCTHU CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[lon HOBBIM yIJIOM 3peHuUs B mpeaMere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBAETCA M3Y4EHHBIH Ha YpOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs
TEOpPETUYECKU MaTepuan U (akToJOTMUECKHE CBEICHUS O BELECTBAX M XMMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas 1 HeopraHu4eckast
XUMUSD O0Yy4JaroIMMCsl MPEeIOCTaBIISETCs] BO3MOXKHOCTh OCO3HATh 3HAUYEHUE IMEPHUOJUYECKOTO 3aKOHA C OOLICTEOPEeTHUECKMX M METOJO0JOTMYECKUX
MO3UIUH, TITyO)Ke TIOHATh HCTOPUIECKOE N3MEHEHHE (DYHKIIUK 3TOTO 3aKOHA — OT 0000MRAIONIEH 10 OOBSICHSIONICH U TPOTHO3UPYIOIICH.

Enunast cucteMa 3HaHMN O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U NMPUMEHEHUH, a TAKKE O XMMMUECKUX PEaKUHUsX, UX
CYILIHOCTH ¥ 3aKOHOMEPHOCTSX IPOTEKaHWs AomnoiiHsercss B Kypcax 10 m 11 xmaccoB ajieMeHTaMHu COAEp)KaHUsl, UMEIOIMMU KYJIBTYPOJIOIMUECKUI U
MPUKIAIHON XapakTep. DTH 3HAHUS CITOCOOCTBYIOT IIOHUMAHUIO B3aUMOCBSI3H XUMHH C IPYTHMH HayKaMH, PacKphIBAIOT €€ POJIb B TO3HABATEIHLHON U
IPAKTUYECKON JIEATEIBHOCTH YeJIOBEKa, CIHOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHS K IpPOLECCY TBOpYECTBA B 00JACTH TEOPUM U IPAKTUUYECKUX
NPUJIOKEHUH XUMHH, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBAThCA B OOIMIECTBEHHO M JUYHOCTHO 3HAYMMBIX MPOOJeMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKA OCMBICIIMBaTh HMHQOPMALMIO M IPUMEHSTh €€ s IONOJHEHUs 3HaHWH, PElCHUS WHTEUICKTyaIbHbIX M SKCIEpUMEHTAIbHBIX
UCCIIeIOBAaTEeNbCKUX 3a/1ad. B menmoMm cozpepikanue ydyeOHOro mpeamera «XUMHUsD JTaHHOTO YPOBHSI M3Y4EHHUS OPUEHTHPOBAHO Ha (OpMUpOBAaHHE y
o0ydJaronmxcss MHPOBO33PEHUYECKOM OCHOBBI JUISi TOHMMaHUA (UIIOCOPCKMX HIel, TakuX KaK: MaTepuajbHOe EIMHCTBO HEOPTraHMYECKOTO |
OpPraHM4eCKOro MHpa, 00YCIOBJIEHHOCTb CBOMCTB BEIIECTB MX COCTABOM M CTPOEHUEM, 103HABAEMOCTb IPUPOIHBIX SIBJICHUN MYTEM SKCIIEpUMEHTa U
peleHus: MPOTUBOPEUNI MEXLy HOBBIMH (DaKTaMU M TEOPETUUYECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PELICHUH 3KOJIOTHYECKUX MTPOOIIeM,
a TaxKe MpolieM cOepeKeHHs SIHEPIeTUUECKUX PECYPCOB, ChIPbs, CO3JaHUs HOBBIX TEXHOJIOTUN U MaTepHUaJIOB.

B nnane pemeHus 3aad BOCIHMTAHUS, Pa3BUTHSA M COLMATIM3ALUU OOyJarOUMXCs IPUHATHIE IPOTPaMMOI 110 XUMHUU MOJXOAbI K OIPEICICHUIO
COZep)KaHUS M TOCTPOCHUS IpeAMeTa MpeaycMaTpuBaiOT (OPMHUPOBAHUE YHHUBEPCAIBHBIX YU4EOHBIX ACWCTBUM, MMEIOIMX 0a30BOe 3HAUCHUE JUIS
pPa3TUUYHBIX BHUJOB JESATEIBHOCTH: PEIICHHs MpoOJeM, TMOWCKa, aHamu3a M 00padoTku WHGOpPMAIIMHM, HEOOXOTUMBIX Il TMPHOOPETEHHS ONbITa
MPaKTUYECKOW U MCCIEI0BATEIbCKOM IESATENbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B TO3HAHUM XUMUH.

B mpakTuke mpenosaBaHus XMMHHM KaKk Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, TaK U HA YPOBHE CpeaHEero oOIero oOpa3oBaHMs, MpH
OIIPE/ICNIEHUH COAEPKATEIBbHON XapaKTepUCTUKH LieJed M3ydeHUsl IpeaMeTa HallpaBJIEHUEM MEPBOCTENIEHHOW 3HAYMMOCTH TPAJAULIMOHHO MPU3HAET CA
(dopMHpOBaHNE OCHOB XMMHYECKOW HAyKW KaK OOJAaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUYECKOW JEATEIIbHOCTH YeJOBEKAa M KaK OIHOTO W3
KOMITOHEHTOB MHPOBOH KynbTypbl. C METOIUYECKOW TOYKHA 3PEHHsSI TaKOW MOIXOJ K ONPENENICHUIO IeNell M3y4eHUs MpeaMeTa SBIISETCS BIIOJHE
OIpaBJAHHBIM.

CoracHo JTaHHOW TOYKE 3pEHMsI IJIaBHBIMU LEJISIMU U3y4eHHUs Tpeamera «Xumus» Ha 6azoBoM ypoBHe (10 —11 i1.) sBisroTcs:

e (GopMHPOBAaHUE CHUCTEMbl XMMHUYECKHX 3HAHWM KaK BAXKHEHIIEH COCTaBIJIIOIICH €CTECTBEHHO-HAYYHOW KAPTUHBI MHPA, B OCHOBE KOTOPOM
JeXaT KIIYEBbIC MOHATHUSA, (yHJaMEHTAJIbHBIE 3aKOHBI U TEOPHHM XHUMHH, OCBOCHHE S3blKa HAYKHd, YCBOCHHME M IOHMMAaHHE CYIIHOCTH
TOCTYITHBIX 0000IMIEHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPUEH UX Pa3BUTHS M CTAHOBJICHUS,



e (dopMupoBaHHME M pa3BHTHE TMPEACTABICHUI O HAyYHBIX METOAAX ITO3HAHUS BEIICCTB W XUMHUYECKUX PEAKIHH, HEOOXOAMMBIX IS
MPUOOPETeHHST YMEHUN OPHUEHTUPOBATHCS B MHUPE BEINECTB M XUMUUYECKHX SIBICHUW, MMEIOIMX MECTO B TPHUPOJC, B MPAKTHYCCKOU H
IOBCEIHECBHOM KU3HU;

® pa3BUTHE YMEHHI U CIIOCOOOB JEATETLHOCTH, CBSI3AHHBIX C HAOMIOICHUEM U OOBSICHEHHEM XUMUUYECKOTO IKCIIEPUMEHTA, COOI0/ICHUEM TTPaBUIl
0e301acHOTo OOpaIleHHS C BEIICCTBAMH.

Hapsimy ¢ aTuMm, conepkarenbHas XapaKTepUCTHKA [eel U 3a7ad U3ydeHHs IIpeMeTa B IporpaMMe 10 XHMUHU YTOUYHEHA U CKOPPEKTUPOBAaHA B
COOTBETCTBUH C HOBBIMHU MPUOPUTETAMHU B CHCTEME CpeAHero o0Iero oopazoBanus. CerofHs B MPENOIaBaHNU XUMHUHU B OOJIBIIICH CTENEHU O THAETCS
MPEIMOYTCHHE MPAKTUYECKON KOMIIOHEHTE COJACp)KaHUs OOydeHHs, OPHUEHTHPOBAHHONW Ha TIOATOTOBKY BBITYCKHUKA O00IIE00pa3oBaTeIbHON
OpraHU3aINH, BIAJICIONIETO HE HA0OPOM 3HAHUH, a PYHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSMHU aKTHBHOTO MOTYYCHHS 3HaHUN U
MPUMEHEHUS UX B PEAbHOM )KU3HU IS PEIICHUS TPAKTUUECKIX 33]1ad.

B cBsi3M ¢ 3 THM TIpH H3YdEHUH TpeaMeTa «XUMHES» JOMHHHUPYIOIIEe 3HaUeHUE MPUOOPETAIOT TaKUE IIeNTU U 33/1a9H, KaK:

aJanTanus oOydJarolMXCsl K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA, POPMUPOBAHUE MHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIBHOMY IPUHSITHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX JKU3HCHHBIX CHTYAIMAX, CBS3aHHBIX C
BEIICCTBAMHU M UX IPHUMEHCHUEM;

dopMupoBaHue y 00ydalONMXCs KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIUH ), UMEIONIMX YHUBEPCATbHOE 3HAUCHUE JUISl PA3TMYHBIX BUJIOB
JESTEIIBHOCTU: PeIIeHUus] PoOieM, MONCKa, aHan3a U 00paboTku WH(OpMaIuu, HEOOXOAUMBIX JJI MPUOOPETCHHS OMBITA JEATEIBHOCTH, KOTOPast
3aHUMAaeT BA)KHOE MECTO B TMO3HAHWHM XUMHH, a TAaKKe IUIS OICHKH C IMO3MWIIUH SKOJOTHYECKON OE€301acHOCTH XapaKTepa BIIMSHUS BEIISCTB H
XUMHYECKIX TTPOIIECCOB HA OPTaHU3M UYEJIOBEKA U TIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEW OOYYAIOMMXCS: CIIOCOOHOCTH CaMOCTOSTEIIBHO
npuoOpeTaTh HOBbIE 3HAHUS IO XUMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BATh COBPEMEHHBIE HHPOPMAIITMOHHBIE TEXHOJIOTUU
JUTS TIOMCKA U aHaIM3a Y4eOHOU U HAyYHO-TIONYJISIPHON MH(OPMALIN XMMUYIECKOTO CO/ICPIKaHHUS,

dopMHpOBaHUE U pa3BUTHE Yy OOYYaIONMXCS aCCOIMATHBHOTO W JIOTHYECKOTO MBINUICHUS, HAOIIOIATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpPbIE 0OCOOCHHO HEOOXOMMBI, B YACTHOCTH, IPH TUIAHUPOBAHUH M TIPOBEICHUH XUMHYECKOTO IKCIICPUMEHTA;

BOCITUTAHHUE Y OOYJaIONMXCs YOSXKACHHOCTH B TYMaHUCTUUYECKOW HAIPABJICHHOCTH XUMHUHU, €€ BAKHON POJIM B PEIICHUHU TIIOO0ATBHBIX TPOOIeM
PalMOHAIBHOTO MPUPOAONOIB30BAHMS, TOMOTHEHUS YHEPTETHUYCCKUX PECYPCOB M COXPAHEHUS MPUPOJHOTO PABHOBECHSI, OCO3HAHUS HEOOXOIUMO CTH
OEepeXKHOTO OTHOIICHUS K MPHUPOJEC M CBOEMY 3[0POBBIO, a TaKKe MPHOOPETEHUs OIBITA WCIOJB30BAHUS TMOJYYCHHBIX 3HAHUU I TPUHSITHUS
TPaAaMOTHBIX PEIICHUI B CUTYAIUSIX, CBSI3AHHBIX C XUMHUYCCKAUMH SIBJICHHSIMH.

B yueOHoM mnaHe cpemHero oOmero oopazoBaHUs MpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHOU o0nacTtu «ECTeCTBEHHO-
HayIHBIC TPEAMETHI.

OOrmee yncmo 4acoB, OTBEAEHHBIX JIUIS U3YYCHHUSI XMMUU, Ha 0a30BOM YPOBHE CpeIHEro o0Iero oopa3oBanus, coctaBiser 68 yacoB: B 10 kiacce
— 34 qaca (1 gac B Henenio), B 11 kmacce — 34 vaca (1 gac B Henento).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKAA XUMUA

TeopeTH4yeckne OCHOBbI OpraHuye CKoi XuMUM

[Ipenmer oprannveckoil XMMHUU: €€ BOZHUKHOBEHHE, PAa3BUTHE M 3HAYEHHUE B IOJYyYEHUU HOBBIX BELIECTB M MaTepuanoB. Teopus CTpoeHUs
opraHuyeckux coemuHeHui A. M. byriepoBa, e€ ocHOBHBIC moyiokeHUs. CTpYKTypHBbIE (GOPMYIIBI OPTaHUYECKUX BEIIECTB. | OMOJIOTHS, W30MEpHsL.
XuMHUY€EcKas CBSI3b B OPraHUYECKUX COETMHEHUSIX — OAMHAPHBIE U KPATHBIE CBSI3U.

[lpencraBinenne o Kiaccu(MKAIMU OPTaHMYECKHX BelecTB. HoMeHKIaTypa OpraHMYecKWX COENMHEHUW (CucTeMaThdeckas) U TPUBHAIBHBIC
Ha3BaHMS BAXKHEUIIMX MPEICTABUTENIECH KIACCOB OPIrAHUYECKUX BEUIECTB.

DKCHepUMEHTAIbHBIE METO/Ibl M3YYEHHS BEILECTB M MX MPEBPALCHUI: 03HAKOMJIEHHE C 00pa3liaMi OpraHWYeCKUX BEILECTB U MaTepuajaMu Ha
HX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJl OpIraHUUECKUX BEIIECTB, HAOIIOAEHUE U ONIMCAaHNUE JEMOHCTPAlMOHHBIX ONBITOB 110 MPEBPAILEHU F0 OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (TU1aBlieHue, OOyIJIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUM psifl. MeTaH U 3TaH — MPOCTEUIIHME MTPEICTABUTENH AIKAHOB: ((U3NYECKIUE U XUMHYECKUE CBOMCTBA
(peakuuy 3aMeIleHUsl U TOPEHUs ), HAXOXKJIEeHHE B IIPUPO/JIE, MOJTydeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pPsil. DTUJIEH U MPONUIIEH — MPOCTEHIIME MPEACTaBUTENN AJIKEHOB: (PU3NUECKHE U XUMUUYECKUE
CBOMCTBA (peakiuy ruIpUpPOBaHUS, TAIOTCHUPOBAHUS, THAPATAIINU, OKUCICHUS U TTOJIMMEPHU3AIlUH ), IOJTyYeHHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u metmnOyraguen-1,3: cTpoeHue, BaKHEHIIME XMMHUYECKHE CBOMCTBa (peakius nonumepusauuu). llomydenue
CUHTETHUYECKOTO Kayuyyka M pe3UHBbI.

AJIKMHBI: COCTaB MU OCOOCHHOCTU CTPOCHHS, FOMOJIOTMYECKUN psil. ALETUIIEH — MPOCTEHIMUA MpeACTaBUTENb alKUHOB: COCTaB, CTPOCHHE,
¢u3nUecKue U XMMHYECKHE CBOMCTBA (PEaKIINU THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIH, TOPEHHUS), TOJydeHUE U IIPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (u3anyeckue W XUMHUYECKHE CBONCTBA (peakiuy TaJOreHUpPOBAHUS W HUTPOBAHUS), MOJTyYCHHE H
npuMeHenue. Toryon: cocmas, cmpoenue, Qusudeckue u Xumuyeckue ceoUcmea (Peakyuu 2an02eHUposanis U HUMpo8anus), NoiyueHue u npumeHeHue.
TokcuuHOCTH apeHOB. ['eHeTHUecKas CBS3b MEX/y YITIEBOJOPOAAMH, MPUHAMAISKALMMHI K Pa3IM4YHbIM KIaccaMm.

[IpupoaHbIe UCTOYHUKK YIIIEeBOAOPOOB. [IpupomHblii Ta3 u nonyrHbie HedrsHbIe Ta3bl. Hedrs 1 e€ mpoucxoxaenue. CrocoOsl mepepadoTKu
He(TH: TIePEeroHKa, KPEeKUHT (TepMUYECKHH, KaTaluTU4YecKuil), nuponus. [Ipoaykrsl mepepaboTku HEPTH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIN yroiib ¥ IPOYKTHI €T0 MepepadOTKH.

DKcrepuMeHTalbHbIe METObI U3yYE€HHS BEIECTB M UX MPEBPAILCHU: 03HaKOMIIEHHE ¢ 00pa3llaMH IJIacCTMAcC, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hedrp» 1 «YT0IBY, MOIEIUPOBAHNE MOJIEKYII YIIIEBOJOPOAOB M TaJIOTEHONPOU3BOIAHBIX, IIPOBEACHNE MPAKTUYECKOW PaOOTHI: MOMydeHHUE STUIICHA U
H3y4ECHHUE €r0 CBOMCTB.

Pacuérnble 3amaun.




Bbruncnenus no ypaBHeHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMUYECTBAa UCXOJAHOTO BEIIECTBA WMIU MPOAYKTa PEaKIUu MO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 UCXOJIHBIX BEIECTB WU MPOIYKTOB PEAKIIHH ).

Kucnopoacoaepxanme opraHuveckue coeJIuHe HUS

[IpenenpHble OJHOATOMHBIE CIUPTHI. METaHOI M 3TaHOII: CTPOCHHE, (DM3HMUYECKUE U XUMUUYECKHE CBOMCTBA (peakiuu ¢ aKTUBHBIMU METallJIaMH,
raJloreHOBOJIOPOAAMH, TOpPEHHUE), MpUMEeHEeHUe. BoaopoaHbie CBs3UM MEXAy MOJIEKyJaMu chouproB. JleiicTBHME MeTaHoJia M 3TaHOoJIa Ha OpPraHu3M
YeJ0BeKa.

MHoOroaroMHbie COUPTHL. DTUICHIIMKOIb U TIULEPHH: CTpOoeHHE, (U3ndyeckrue U XMMHYECKHE CBOMICTBa (B3aMMOJICHCTBHUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaYeCTBEHHAsl peakiiis Ha MHOTOaTOMHBIE CIUPTHI). JleficTBHME Ha opraHn3M yesoBeka. [I[puMeHenne rmunepruHa 1 3THIICH IJIMKOJIS.

®deHoI: CTpOeHHE MOJICKYIIbI, (P3UYecKre M XUMHUYeCKre cBoicTBa. TokcnuHoCcTh eHoma. [Ipumenenne genomna.

Anpnerusipl U Kemouwvl. DoOpManmbAeTH], aleTaubJeTU/: CTpPOCHUE, (PU3NUYECKHMe W XMMHUUYECKHE CBOWCTBA (pPEaKkMH OKUCICHUS U
BOCCTaHOBJICHM S, KAUECTBEHHBIE PEAKIINH ), TOTy4EHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHasl KHCIIOTBI: CTPOCHHE, (PU3UYECKHE U XUMHYECKUE CBOWCTBA
(cBoiicTBa, 00OIMeE TSI KIacca KUCIOT, PEaKus dSTepUPUKAIIMU ), TOTydeHrne U npuMeHenne. CTeapruHoBas U OJICMHOBAsI KUCJIOTHI KaK MPEC TABUTEIN
BBICIIMX KAPOOHOBBIX KUCJIOT. Mbljla KaK COJIM BBICIIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JACHCTBUE.

Cnoxsble 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxHbiXx >¢upoB. XKupel. ['maponu3 xupos. IlpumeHenue >Xupos.
buonornueckas poJib KUPOB.

VYrneBoasl: coctaB, KiacCu(UKaIMs YriIeBoJA0B (MOHO-, AW- W TOJMcaxapuabl). ['7II0Ko3a — MpoCcTeHmii MOHOCaXapuI: 0COOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (PM3UYECKHE U XMMHUUYECKHE CBOMCTBaA (B3amMoeiicTBue ¢ ruapokcuaoM meau(ll), okucienrne aMmuadHbiM pacTBOpoM okcua cepebpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE TIIIOKO03bI), HAX0KIEHUE B IPUPOJE, TpUMEHEeHUe, Onoorndeckas poiib. Dortocuntes. @pykrosa Kak U30Mep ITTHOKO3bI.

Kpaxman u nemnono3a Kak NPUPOJHbIE MOJUMeEpbl. CTpoeHHE Kpaxmalla U ILEeUTroa03bl. DU3nyeckue M XMMHYECKME CBOMCTBA Kpaxmana
(TEApONN3, KAYECTBEHHAS PEAKIIHS C HOAO0M).

DKCIEepUMEHTAILHBIE METO/bI M3YUEHHS BEIIECTB M WX IMPEBPAICHHUI: NMPOBEICHUE, HAOIIOJICHNE U ONMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB:
TOpPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIUPTOB (OKUCIIeHHE 3TaHona okeuaoM Meau( 1)), MHOroaTOMHBIX CIUPTOB (B3aMMOJICHCTBHE
munepuHa ¢ ruapokcusiom menu(ll)), anpaernioB (okucieHne aMMuadHbIM pacTBopoM okcujaa cepedpa(l) u ruapoxcugom meau(ll), B3aumonericreue
KpaxmaJyia ¢ HOJIOM), TIPOBEACHUE MTPAKTUUECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3amaun.

Berancnenus mo ypaBHEHHIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA FUIH MPOJIYKTa PEAKIIUH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJJHOTO M3 UCXOJIHBIX BEIECTB UM MPOIYKTOB PEAKLIMH ).

AzoTcozaepkalpe OpraHM4ecKue COeINHEHUS.

AMWHOKHCIIOTBI KaKk aM(OTEpHBIE OpraHuveckue coeauHeHus. Du3nyecKkne W XUMHYECKHE CBONCTBA aMUHOKHCIIOT (HAa MpUMEpE TIUIIHHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuapl.

benku xak npupoJHbIE BBICOKOMOJEKYISpHbIE coequHeHUs. [lepBuuHas, BTOpUYHAs U TPETUYHAas CTPYKTypa OenkoB. XMMHMUYECKHUE CBOMCTBA
OEJIKOB: I'UJIPOJIN3, ACHATYpAllHsl, KAUeCTBEHHbIEC PEAKIUH Ha OCNKHU.

DKcrepuMeHTalbHbIe METOJbl M3YUEHUS BEIIECTB W WX MpEBpAIlCHHl: HAOM0IeHWEe U OMUCAaHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpPAIlHs
OENTKOB IMPY HArPEBAHHM, [IBETHHIE PEAKIIUN OCIIKOB.



BbicokoMoJieKyIsIpHbIe cOeTUHEe HUSI

OcCHOBHBIC TIOHSATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI: MOHOMED, TOIUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPU3AllUH, CPEIHSSI
MoJiekyisipHas Macca. OCHOBHBIC METOJIbI CHHTE3a BRICOKOMOJICKYJISIPHBIX COSTMHCHUH — TTOJIMMEPHU3aIvsl U TTOJTMKOH ICH CAITH .

DKclepuMeHTalbHbIE METOJIbl M3YYEHHUs BEIECTB U UX MPEBPAIICHUI: 03HAKOMJICHUE C 00pa3liaMH MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanusi MeXnpeaMETHBIX CBsI3eH MpHU WM3YdEeHUU OpraHuyYeckol xuMuu B 10 Kiacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHHE KaK OOIMX
€CTECTBCHHO-HAYYHBIX TOHSITHH, TaK U TOHATHH, SBIISIOIIMXCS CHCTEMHBIMHU JIJIS1 OTACTBHBIX MMPEAMETOB €CTECTBEHHO -HAYYHOTO UK.

OO0ume ecTecTBEHHO-HAy4YHbIE MOHATHUS: ABJICHUE, HAYYHBIN (haKT, TMIIOTE3a, 3aKOH, TEOPHS, aHAIHN3, CUHTE3, KIacCHU(UKalUs, TEePUOIUIHOCTD,
Ha0IoIeHne, U3MEPEHHUE, SKCIIEPUMEHT, MOACTUPOBAHUE.

®usuka: mMarepus, SHEPrHs, Macca, aTOM, JJIEKTPOH, MOJIEKYla, YHEPreTHYeCKUi YPOBEHb, BEINECTBO, TEJO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MYECKHe BETUYMHBI U €TUHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Mme, (OTOCHMHTE3, OMOJIOTUYECKH AaKTUBHBIE BelecTBa (OETKH, YIIIEBOIbBI,
KUPBI, GEPMEHTBHI).

I'eorpadumsi: MuHEpasbl, TOpHBIE TOPOIBI, TOJE3HBIE HCKOMIAEMbIe, TOIIJIUBO, PECYPCHI.

TexHOoJIOTHS: THINECBBIC MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO MHUTAHHS, MOIOIME CPEICTBA, JICKAPCTBEHHBIC M KOCMETHYCCKUE IIperaparhl,
MaTepUalbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0OCHOBbI XUMHUH

XuMUYeCKHi 351eMeHT. AToM. SIIpo aToMa, U30TOMBI. DJICKTPOHHAS 000109Ka. DHEPreTUUECKIEe YPOBHHU, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, -,
d- snemenThl. OCOOCHHOCTH pACIpPEACICHUS 3JCKTPOHOB IO OpOMTAISIM B aroMax O3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOJOB. DIICKTPOHHAS
KOH(UTypaIus aTOMOB.

[lepuoguueckuii 3axkoH u Ilepuoguyeckas cuctema xumuueckux syemeHToB J[. WM. MenneneeBa. CBs3p INEPUOANMYECKOIO 3aKOHA U
[Tepuoanueckoid cucTeMbl XMMUYECKUX 3JieMeHTOB [[. M. MenpaeneeBa ¢ COBpEMEHHOW TEOpHEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB IO TPYIIaM U MepHojaM. 3HaYCHHE MEePUOAMUECKOTO 3aKOHA B
pPa3BUTHH HAYKH.

Crtpoenne BemecTBa. XHMMHYECKash CBsi3b. BuIbl XuMHUecKOW CBs3M (KOBaJCHTHAs HEMOJSpHas WU MOJSApHAs, WOHHAs, MeTajulhyeckas).
Mexanu3Mbl 00pa3oBaHUsl KOBAJCHTHOW XWMHYECKOM CBsi3M (OOMEHHBIH UM JOHOPHO-aKUENTOpHbIH). BomopomHas cBsi3e. BaneHTHOCTS.
DJIEKTPOOTpULIATeNbHOCTh. CTENeHb OKUCIICHHS. IOHBI: KAaTHOHBI M aHUOHBI.

BemectBa MOJIEKYNISIDHOTO M HEMOJIEKYJIIDHOTO CTPOEHHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTANIMYECKUX DPELIETOK.
3aBUCHUMOCTH CBOMCTBA BEIIECTB OT THIAa KPUCTAUIMUECKON PEIETKH.



[TousiTue o mucnepcHbIX cucTeMax. VIcTuHHbBIE U KOJUIOMIHBIE pacTBOphl. MaccoBast 10J1s BEIIECTBa B pacTBOPE.

Knaccudukanuss Heoprannueckux coeauHeHui. HomeHKIaTypa HEOpraHMYecKWX BeIIeCcTB. | eHeTHdeckas CBs3b HEOPraHWUYECKHX BEIIECTB,
NPUHAATIEKAIMX K PA3IMYHBIM KJIaccaMm.

Xumuueckasa peakuus. Knaccupukanus XMMHUYECKUX PEaKlMil B HEOPraHUUECKOW M OPraHMYeCKON XUMHH. 3aKOH COXPAHEHHS! MacChl BEIIECTB,
3aKOH COXPaHEHHUs U MPEBPAIICHUS SHEPTUU MTPU XUMUUYECKIX PEAKITUSIX.

CxopocTh peakmuu, €€ 3aBHCHUMOCTh OT pa3IudHbIX (akTopoB. OOparmmbie peakiuu. XUMHYECKOe paBHOBecwe. DakTophl, BIUSIONME Ha
cocrosiHue xumuueckoro paBHosecus. [Ipuniun Jle [latense.

DnekTponutrdeckas aucconuanus. CUuabHbIC U c1a0dbie 37IeKTpoiuThl. Cpea BOJHBIX pACTBOPOB BEINECTB: KM CTasl, HEUT palibHAas, [IETOYHASL.

OKUCIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKclepuMEHTaIbHbBIE METOJAbl H3Y4eHHUs BEUIECTB M MX IMpeBpallieHuil: aeMoHcTpanus Tabmun «llepuonnueckas cucTeMa XUMHUUYECKHX
anemenToB JI. Y. MenneneeBa», n3ydeHHe MOZENEH KPUCTANTMYECKUX PEIIETOK, HAONIOEHNE W ONMHMCAHWE AEMOHCTPAIIMOHHBIX W Ja0OpaTOPHBIX
OMBITOB (pa3joKeHUE MEPOKCHIa BOJOPOAA B MPUCYTCTBUM KaTajau3aTopa, OIMpe/AeieHUEe CPelbl PacTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCAIBHOIO
WHJIMKATOpa, peaKIIui HOHHOTO OOMEHa), MPOBECHUE TPAKTUUECKON paboThl «BlIHsHIE pa3THYHBIX (JAKTOPOB HA CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérunie 3amaun.

Pacu€rbl mo ypaBHEHUAM XUMHYECKUX PEAKIUi, B TOM YHCIIe TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MTOHATHS «MacCOBast 101
BEILIECTBAY.

Heoprannueckasi Xumus

Hemeramnel. [lonoxxenue HemetamioB B [lepuoandeckoii cucreme xummudeckux anemMeHToB J1. . MenieneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
du3nYecKre CBOMCTBAa HEMETAIOB. AJUIOTPOITHSI HEMETAIOB (Ha MpUMepe Kucaopoaa, cepsl, focdopa u yriepona).

XUMHYECKHE CBOWCTBA BAaXHEUIIMX HEMETA/UIOB (TaJOTeHOB, cephl, a3ora, (ocdopa, yrmepoga W KpeMHHUS) U UX COCIUHEHUH (OKCHIOB,
KU CJIOPOJICOJIEPIKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHHI).

[IpuMmeHeHne BaXKHEUIIMX HEMETAIUIOB U KX COCIMHECHU .

Mertamnbl. [lonoxxenue meramwioB B [lepuoandeckoii cucreme xumudeckux 3yieMeHToB J[. . MenaeneeBa. OCOOCHHOCTH CTPOCHHMS JICKTPOHHBIX
o0ostouek aroMoB MetauioB. O0nme usndeckue cBoiicTBa MeTauioB. CIUIaBbl METAIIIIOB. DJICKTPOXUMHUYCCKUH Psill HATPSDKEHU METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIIMX METAIOB (HAaTPUM, KaJTuii, KaJbIlUi, MarHUM, aATFOMUHU, ITMHK, XPOM, JKEJI€30, ME€JIb) U UX COCTUHCHUH.

OO6ume crocoObl moydeHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCIIepUMEHTAIbHBIC METOABl M3yYCHHS BEIIECTB M WX MPEBpAICHUMN: U3ydeHUE KOJUICKINHU «MeTauibl M CIUIaBbl», 00pa3oB HEMETAIIOB,
pelleHre SKCIIePUMEHTANbHBIX 3a7ad, HAOMI0JEHUE U ONHCAaHHE JIEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (B3aMMOJIEHCTBHE TUIPOKCHIA
ATIOMUHUSA C PACTBOPAMHU KHUCIIOT U IIEJIOYEH, KAUeCTBEHHbBIE PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnble 3amaun.

Pacuérbl macchl BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIIMYECTBY BEILIECTBA, Macce UM O00bEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, PacUEThl MAcChl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKI[MU, €CIIM OJHO M3 BEIIECTB UMEET IPUMECH.

XuMusl 4 KM3Hb

Ponp xumuu B oOecriedeHHH IKOJIOTHYECKOM, IHEPTreTUUECKON U MUIIEBON 0€30MacHOCTH, Pa3BUTUH MEIUIMHBL. [IoHATHE 0 HaydHBIX METOJAaX
MTO3HAHUSI BEIIECTB M XUMUUYECKUX PEAKIIHH.



[IpencraBnenust 00 0ONMX HAYYHBIX MPUHITATIAX TPOMBITITICHHOTO TMOJIYYEHHU S BAKHEHIIIMX BEIECCTB.

YenoBek B MUpE BEIIECTB M MaTE€pPUAIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHabl, KPaCKU, CTEKIO, KepaMHUKa,
MaTepHaIbl JUIsl SJICKTPOHUKH, HAHOMAaTepHaJlbl, OpPraHUYECKUE U MUHEPATIbHBIC YIOOPEHUS.

XuMHST ¥ 370pOBbE YEJIOBEKAa: MpaBUJa HCIOJB30BaHUS JICKAPCTBEHHBIX IpENapaToB, MpaBuiia 0E30MacHOTO HCIOJIB30BAaHUS IpErnapaToB
OBITOBOI XMMHHU B IIOBCEAHEBHOM YKU3HH.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanust MeXnpeIMeTHBIX CBsI3eH MpU M3y4eHUH OOIIe U HeopraHndeckoil xuMuu B 11 Kiacce OCyIeCTBISETCS Yepe3 UCIOIb30BAHKUE KaK
00X €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK U TIOHATUH, SBISIONIMXCS CHCTEMHBIMH JIJIsl OTACTBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOnme ecTecTBEHHO-HAaydHbIC IIOHATHS: HAYYHBIM (JaKT, TMIOTE3a, 3aKOH, TEOPHSs, aHAIW3, CHHTE3, KilacCH(UKAIUSA, NEePUOAUIHOCTD,
Ha0I0/IeHNE, YKCIIEPUMEHT, MOJISTHPOBAHKE, U3MEpPEHHUE, SIBJICHUE.

dusnka: Matepus, SHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOM, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHb,
BEILECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, ((M3NUYECKUE BEITMYMHBI U €AMHUIBI UX U3MEPEHHS, CKOPOCTb.

Buonorus: wietka, opraHu3M, dKocucTeMa, onocdepa, MaKpo- U MUKPOIIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

I'eorpadms: MuHEpaibl, TOPHBIE TOPOBI, TTOJIE3HBIE NCKOTIAEMBIE, TOTIIIUBO, PECYPCHI.

TexHonorus: XuMHUYeCKasi TPOMBIIUIEHHOCTh, METAJLUTYpPTHUsl, MPOU3BOACTBO CTPOUTENIBHBIX MATEPUATIOB, CEILCKOXO3SIMCTBEHHOE POU3BOJICTBO,
MUIIEBAs TTPOMBINTICHHOCTD, (apMaleBTUYECCKAs MMPOMBIIUICHHOCTh, TTPOMU3BOJICTBO KOCMETHYECKUAX IMPENapaTroB, MPOU3BOJICTBO KOHCTPYKITMOHHBIX
MAaTEepHUaOB, AIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMDBI 110 XUMHU
HA BA3OBOM YPOBHE CPE/IHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yIbTaTaM OCBOCHHUS OOYJArOIMMHUCS MPOTPaMM CPEIHEro 0O0Imero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMEeTHBIM U TpeIMeTHhIM). HaydHo-MeTonnyeckol OCHOBOM Aiisi pa3paOOTKu MIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIAHETO
0011IeTO 00pa30BaHUSI SABIISETCS] CUCTEMHO-ICATEIIEHOCTHBIN TOIXO/.

B cooTBeTcTBUU C CHCTEMHO-ZESTEIBHOCTHBIM IMOJXOJOM B CTPYKTYpE JIMUHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IMpeamera «XHUMHsD» Ha YpOBHE
cpenHero oOIero o0pa3oBaHUs BBIICICHBI CIEIYIONME COCTABIISIIOIIME:

OCO3HAaHHE OOYJAIONMMUCS POCCHICKOW TPAKIAHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOMPEIEIICHUIO;

HaJIM4ie MOTHBALMH K OOy4EHUIO;

I[eJICHAIPABIICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUHM JTUYHOCTH HA OCHOBE KIIOYCBBIX IICHHOCTEH W MCTOPUUYCCKUX TPATUIIUNA 0a30BOM HAYKH
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIMXCSI PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH IICHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, TPHUCYIIMMH
LIETIOCTHOM CHUCTEME XMMUUYECKOr0 00pa30BaHUs;

HaJM4Ke MPaBOCO3HAHUS IKOJIOTHYECKON KyIbTYphl U CHOCOOHOCTH CTaBUTD IEIH U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIMgHOCTHBIE PE3yNIBTAaThl OCBOCHHS TIPEIMETa «XUMUSD) TOCTUTAOTCS B €IMHCTBE YI4EeOHON M BOCITUTATEIBHOMN JCSITETHHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKHUMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU M HJeallaMH POCCHUICKOTO IPakJaHCKOTO OOIIEeCTBA, MPUHSTHIMU B
o0ITecTBE HOPMaMHU U MIPABUJIAMH TTOBEACHH S, CIIOCOOCTBYIOIMMHE MPOIIECCaM CaMOIIO3HAHM S, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYH OCTH
00yJarommMXCsl.

JInyHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaAMeTa «XUMUSD OTPaKkatoT CPOPMUPOBAHHOCTD OIbITA MO3HABATENLHON U MPAKTUYECKON JesITeIbHOCTH
00yJaroIMXcsl 0 peai3alii MPUHATHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCIIC B YaCTHU:

1) rpa:k1aHCKOr0 BOCIMTAHUSA:

OCO3HaHHUS O0YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S3aHHOCTEH, YBAXKEHHS K 3aKOHY U TIPABOMOPSAKY;

MIPEJICTABIICHUS O COITUATBHBIX HOPMaX M TIPaBUJIaX MEXIIMYHOCTHBIX OTHOIIICHUN B KOJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MAEATENbHOCTH IPU CO3JAaHUM YUEOHBIX NMPOEKTOB, PEIICHHH Y4eOHBIX U IO3HaBaTeNbHBIX 3ajad,
BBITIOJTHCHU U XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh WM TPUHUMATh MOTHBBI, HAMEPCHWS, JIOTHKY W apTyMEHTHI JAPYrUX TPH aHAIHM3C Pa3IUYHBIX BHUIOB Y4eOHOU
NeSITeIbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHUS .

[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY ¥ HAyYHOMY HACIICAHIO OTCYCCTBCHHON XUMUU;

YBOKEHUS K MPOLIECCy TBOpYECTBA B 00JACTH TEOPUHM M MPAKTUUYECKOTO MPUMEHEHUs XUMHUHU, OCO3HAHHS TOTO, YTO JOCTHIXKEHUS HAYKU €CTh
pe3yNbTaT JTUTEIBHBIX HAOIOICHUH, KPOITOTIIMBBIX KCITEPUMEHTATBHBIX TIOMCKOB, TTIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;



UHTEpeca M I03HABATEIbHBIX MOTHMBOB B IOJIY4EHHHM M HOCIEIYIOIIEM aHalu3e UHPOPMALMM O IEPEelOBBIX NOCTHIKEHUSX COBPEMEHHOM
OTE€UYECTBEHHON XUMMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MIOBEICHHUS,

CIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMH SBJICHUSMH, U TPUHUMATh OCO3HAHHBIE PEIICHUS], OPHEHTUPYAICh HA MOPAJIBHO -
HPaBCTBCHHBIC HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U IOCTYIKU CBOMX TOBAPUILEH C MO3UIMI HPAaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHME ITOCIIEICTBUN
3TUX IIOCTYIIKOB;

4) popmupoBaHusl KYJbTYPbI 310POBbSi:

NOHMMAaHMs IIEHHOCTEH 310pOBOro U 6e30macHoro oopasa *KHU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

co0uroIeHH s IpaBuIl O€3011aCHOT0 O0pallieHUs C BEIECTBAMU B ObITY, TOBCEIHEBHOM KU3HU U B TPYIOBOU JEATEIILHOCTH;

NOHMMAaHMs LEHHOCTH NMPABUI UHIUBUIYAJBHOTO M KOJUIEKTUBHOTO 0€30MaCHOrO MOBEAEHUS B CUTYAIUAX, YIPOKAIOIMX 3JOPOBBIO U >KU3HH
JTIO/IEH;

OCO3HAHMS MOCJIECACTBUM U HENPUATUSI BPEIHBIX IPUBBIYEK (YIOTPEOIEH 1Sl aJIKOTOJIs, HAPKOTUKOB, KYpeHHUS);

5) TpyaoBOro BOCIIUTAHMSA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIEIOBATEIbCKOM AEATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOH, TBOPYECKOW M JAPYTHX BHUIAX
JESITEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3aJjau COLMaJIbHON HaIllpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEepeca K IPAKTHYECKOMY HM3Y4EHHIO IPoeccuii pasinyHoro poja, B TOM YMCIIEe HA OCHOBE IPUMEHEHMS IPEIMETHBIX 3HAHU I 110 XMMUH;

YBKEHUS K TPYAY, JIOASIM TPyAa U pe3yabTaraM TPYIOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIMBUIYaJIbHOM TpaeKkTopuu oOpa3oBaHus, Oyayiieil mpodeccuu U peaans3ani cOOCTBEHHbIX )KU3HEHHBIX
IUTAHOB € Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUU, MHTEPECOB U NOTpeOHOCTEH 001IecTBa;

6) 3K0J10rH4€eCcKOr0 BOCIIMTAHUS :

9KOJIOTUYECKH 11€J1eCO00PAa3HOro OTHOILECHUS K IIPUPOJIE, KAK UICTOYHMKY CYLIECTBOBAHHUS KU3HU Ha 3eMIIe;

MOHUMAaHMs IMT00ATILHOTO XapakTepa 3KOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX MPOIECCOB HAa COCTOSIHME MPUPOJHONW U COI[MAIBHOM
Cpelbl;

OCO3HAHMS HEOOXOIMMOCTH MCIOIb30BAHUS JOCTHKEHUH XMMUU AJIs peILIeHUs] BOIIPOCOB PALMOHAIIBHOTO IIPUPOJIONIONB30BaHUS;

AKTUBHOTO HETPUATHS JCUCTBUM, NPHUHOCAIMX Bpel OKpYXKalolel MNpUpOIHOM cpelne, yYMEHHsS IPOTHO3UPOBATh HEOIAronpHUsTHHIE
9KOJIOTMYECKUE MOCIEACTBUS NPEANPUHUMAEMBIX JEUCTBUN U MPEAOTBPAIIATH UX;

HaJIU4Ms Pa3sBUTOIO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTUUYECKON KyNbTYpbl, ONBITA ACATEIBHOCTH IKOJIOTMYECKOW HAlpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMH B I03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMAJIBHOM IIPaKTHUKE, CHOCOOHOCTH U YMEHUS aKTUBHO IIPOTUBOCTOSITH UJIE OJIOTUH
xemodobuu;

7) HEHHOCTH HAYYHOT'O TO3HAHMSA:

copMHPOBAHHOCTH MHUPOBO33PEHHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKY;



NOHMMAHMS ClIEUU(PUKM XMMHUH KaK HayKH, OCO3HAHMs €€ posid B (POPMUPOBAHUU PALIMOHATIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUH 1 €I0OCTHOTO
MPEJICTaBIIEHUsI 00 OKpYXalollleM MHUpe KaK O €IUHCTBE MPHUPOAbI U YeJOBEKa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW M peleHUU Mpodiem
COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS,

yOEeXIEHHOCTH B OCOOOH 3HAUMMOCTH XMUMHH JJIsl COBPEMEHHOW LMBWIM3ALMM: B €€ I'YMaHUCTHUYECKOH HANpaBiICHHOCTH U BAXKHOW pOJU B
CO3JJaHMH HOBOI 0a3bl MaTepUaAIbHOM KyIbTYphI, PEIIeHUH TI00aIbHBIX IPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBON, IHEPIETHUECKOH,
MULIEBOM M 3KOJOTMYECKOH 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00ECIIEYEHNH YCIOBHUM YCIIEHIIHOIO TPyAa U SKOJOIMYECKU KOMMOPTHOHN KHU3HU
Ka)KJ0To 4iIeHa OOILecTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: MOHUMAHHS CYIHOCTH METOJOB II03HAHUS, HCIIOJIB3YeMbIX B ECTECTBEHHBIX HAYKaX, CIIOCOOHOCTH
HCIO0JIb30BaTh IOJydaeMble 3HAHMS Ul aHAIN3a U OOBSCHEHHUs SBJICHUN OKPYKAIOLIETO MUPAa U MPOUCXOJINMX B HEM M3MEHEHUH, YMEHUS JIeNaTh
000CHOBaHHBIE 3aKIIOYEHHS HA OCHOBE HayYHBIX (JAKTOB M MMEIOLMXCS TAaHHBIX C L1eJIbI0 MOJTYYeHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HUCIIOIb30BaTh XMMUUECKUE 3HAHUS /7Sl pEIeHHs TPOOJIeM B pealIbHbIX )KU3HEHHBIX CUT yallHsIX;

MHTEpeCa K O3HAHUIO U HCCIIEN0BATENbCKOM NEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPbIBHOMY OOpa30BaHUIO M €aMOOOPa30BaHWIO, K aKTUBHOMY IOJY4EHHMIO HOBBIX 3HAHHUM 1O XMMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMH;

UHTEepeca K 0COOCHHOCTSM TpyJa B Pa3IMUHbIX cepax NpodecCHOHaNbHOM 1esSTeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbI

MertanpeaMeTHbIe Pe3yJabTaThl OCBOSHUS YIeOHOTO TIpeIMeTa « XUMHUsD Ha YPOBHE CpeIHEro o0Imero oopa3oBaHus BKIIOYAIOT:

3HaUYUMBbIC 7151 (QOPMUPOBAHKS MHUPOBO33PECHUS O0YJAFOIIMXCS MEKIUCIUIITTHHAPHBIC (MEXIPEAMETHBIC) OOIICHAYYHBIE MTOHSTHS, OTPAKAIOIIE
LETIOCTHOCTh HAyYHOW KapTUHBI MUpa W CHENU(HKY METOJOB MMO3HAHUS, WCIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHS,
SBJICHUE, TIPOIlECC, CHUCTEMa, HAyIHBIM (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs, HCCIICOBaHWE, HAONIOJCHHUE, H3MEPEHHUE,
SKCIEPUMEHT U JIPYTHE);

VHUBEpCaIbHBIC  YyueOHBIC JCWCTBUS  (NIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PpETYISTHBHBIE), oOecneunBaronme ¢GopMUpPOBaHUE
(yHKIMOHATBHOM MPAaMOTHOCTH M COLMAIbHOM KOMIIETEHIIUH 00YJarOLXCs;

CIIOCOOHOCTh OOY4YaIONMXCsl HMCIOJB30BAaTh OCBOSHHBIE MEXIUCIHUIIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHHWS U YyHUBEPCAJbHBIC ydeOHBIE
JICUCTBHS B MO3HABATEIBHON U COLMATIbHOW MPAKTUKE.

MertanpenmeTHble pe3yinbTaThl OTPAXKAIOT OBJIAIEHUE YHUBEPCAIbHBIMU YU€OHBIMU MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU
JICUCTBUSIMU.

OByaieHNe YHUBEPCAJBHBIMU y4e OHBIMH MO3HABATEJILHBIMH 1€ HCTBUSIMH:

1) 6azoBbIe JioTMYECKHE e MCTBUSA:

CaMOCTOSITETPHO (OPMYITHPOBATH U aKTYAJIM3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATH;

OTIPEICIIATE IEH JACSATEIBbHOCTH, 3aaBasi apaMeTpbl U KPUTCPUH UX JOCTHUKCHUS, COOTHOCHTH PE3YJIBTAThI JCATSIIBHOCTH C ITOCTAaBJICHHBIMU
LETISIMH;



UCIIOB30BAaTh MPH OCBOCHHUH 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHHUS — BBIICISATH XapaKTepPHbIC MPH3HAKMA MOHATHH W YCTAaHABIMBATH UX
B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS A1 OOBSICHEHUS OTACTIbHBIX (JAKTOB U SBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KIIacCU(UKAIIMN BEUIECTB U XUMHYECKHX PEAKIIUHi;

yCTaHaBJIMBATh IPHYNHHO-CIIEICTBEHHBIE CBS3M MEXIY N3y4aeMbIMHU SIBJIICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXKICHHUS (MHAYKTHUBHBbIC, JACAYKTUBHBIC, IO AaHAJOIWM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOpPEUUs B
paccMaTpuBaeMbIX SBJICHUSX, (OPMYITHPOBATH BHIBOJABI U 3aKIIOUCHHUS,

IPUMEHSTH B TPOLIECCE TTO3HAHMS, HCIIOIB3YeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC) MOEIH, IPE0OPa30BEIBATh MO/ICIEHBIC PEICTABICHHUS
— XUMHUYECKUH 3HaK (CMMBOJI) 3JIeMEHTa, XUMHUecKas (popMmyna, ypaBHEHHE XUMHUYECKOW pEaKuMH — TpPU PELICHHH Y4eOHBIX MO3HABATENbHBIX U
MPAKTHUECKUX 3a]ad, NPUMEHATh Ha3BaHHBIE MOJCIbHBIC IPEACTABICHUS JUIS BBISBICHUS XapaKTEPHBIX INPU3HAKOB H3Y4aeMbIX BEIIECTB U
XUMHUYECKUX PeaKIHil.

2) 6a30BbIe HCCIeN0BATENbCKHE e HCTBUS:

BJIaJICTh OCHOBAMH METOJIOB Hay4HOTO ITO3HAHMS BEIIECTB M XUMHUCCKUX PEAKIIHIA;

dopMynHpOBaTh LENM U 3aJaud HMCCIEIOBaHUS, MCIOJIb30BaTh MOCTABJICHHBIE M CAMOCTOSITENBHO CHOPMYIMPOBAHHBIE BOMPOCH B KaueCTBE
WHCTPYMEHTA MTO3HAHUS U OCHOBBI JIJIs1 JOPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIICHHIA;

BJIaJICTh HaBBIKAMU CaMOCTOSITENILHOTO IIJIAHWPOBAHUS M MPOBEICHHS YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIOAATh 3a
XOJIOM TIPOLIECCa, CaMOCTOATENIFHO IIPOTHO3UPOBATH €ro pe3ynbTar, (OpMyIHUpOBaTh OOOOMIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABIATH 00OCHOBAHHBIM OTUYET O IPOJIETaHHOM padoTe;

IpUOOpETaTh OMBIT YYEHUYECKON MCCIIEeI0BATENbCKOW U MPOEKTHON AEATEIbHOCTH, IPOSBIIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCT OSITETIBHOMY
MOMCKY METOJIOB PEICHUS MPAKTUUYECKUX 3a71a4, IPUMEHEHHIO Pa3IMYHBIX METOI0B TTO3HAHMSL.

3) paboTa ¢ unopmanueii:

OPUEHTHPOBATHCSA B PA3TMYHBIX HCTOYHUKAX HH(POpMALMK (HAydHO-TIOMYJISIpHAs TUTepaTypa XMMHUECKOTO COJep KaHus, CIPaBOYHbIE OCOOHS,
pecypcel MHTepHeTa), aHamM3MpoBaTh WHOOPMAIMIO PAa3IMYHBIX BUAOB W (OPM IPEACTABICHHS, KPUTHUECKA OIEHUBATH €€ JIOCTOBEPHOCTh U
HETIPOTUBOPEYNBOCTE;

(GopMyIHpOBaThH 3aIIPOCHl M IPUMEHSTH PA3IMYHbIC METOIBI IIPU MTOMCKE U 0TOOpE MH(OPMAITUU, HEOOXOAMMOM [T BBITIOTHEHHS Y4eOHBIX 33/1a4
OIPENEIIEHHOTO TUTIA;

IpUOOpETATh ONBIT UCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO BBIOMPATh ONTHMAIBLHYIO (OpMY TMpeCcTaBIeHUs HHPOPMAITNH (CXeMbl, TpPaQUKH, TAAarpaMMBbl, TAOIUIIBI, PUCYHKH U JPYTUE);

UCIIOJIb30BAaTh HAYYHBIH S3BIK B KauyecTBE CPEJACTBA MpPU PaboTe C XMMHUYECKOW MH(pOpMaIueil: MpUMEHATh MeXIpeaAMeTHbIe (pusnueckue n
MaTeMaTH4eCKHe) 3HaKU U CUMBOJIBI, (PopMyItbl, a00OpeBHaTypbl, HOMEHKIATYPY;

MCIIOJIb30BATh M MPe00pa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATTISTHOCTH.

OBJ1aieHUe YHUBePCAJIbHBIMH KOMMYHHKATHBHBIMH /1€ HCTBUSIMU:

3a71aBaTh BOIPOCHI MO CYIIECTBY OOCY)KIaeMOW TeMbI B XOJIE TUAJIOTa M/UIIN AUCKYCCUH, BHICKa3bIBATh UJIeH, (POPMYITHPOBATH CBOH MPEATIOKCHHS
OTHOCHTEJIBHO BBHITIOJTHEHHUS MTPEIOKESHHON 3a/1a4H;



BBICTYIIATh C MPE3CHTAIlMEN PE3yIbTATOB IMO3HABATEIBHON ACSITEIbHOCTH, MOJIYYEHHBIX CAMOCTOSATENBHO UM COBMECTHO CO CBEPCTHUKAMH MPHU
BBITIOJTHEHUU XUMUYECKOTO SKCIIEPUMEHTA, TPAKTUUECKONH pabOThI IO MCCIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealln3allii yueOHOro MPOeKTa U
(opMyITMPOBATH BBIBOJIBI 110 PE3yNbTaTaM MPOBEAEHHBIX HCCICIOBAHM ITYTEM COTIIACOBAHUS MMO3UIIANA B X0/I€ O0CYXK/IEHUS 1 0OMEHA MHEHHUSIMHU.

OgJ1ajieHNEe YHUBEPCAJBHBIMH PeryJISTUBHBIMHU A€ ICTBUSIMH:

CaMOCTOSITEIBHO TUIAHUPOBATH U OCYILECTBJISATH CBOIO MIO3HABATENBHYIO IEATENBHOCTD, ONPEAEss €€ eI U 3a1a4l, KOHTPOJIUPOBATh U 110 MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAThH MpeaaraéMblii aqropuT™M IEHCTBUM IpPHU BHIOTHEHUU Y4EOHBIX U HCCIIEAOBAaTEIbCKUX 33/1a4, BHIOMpATh Hanbosee
3(eKTUBHBIN CcrOCO0 UX peIeHHs ¢ YIETOM MOJIY4SHHUsI HOBBIX 3HAHHI O BEIIECTBAX M XUMUYECKUX PEaKIIUsX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HNPEJIMETHBIE PE3YJIbTATDHI

10 KJTACC

[IpeameTHBbIE pe3ynbTaThl 0CBOEHUS Kypca «OpraHudeckasi XMMUs» OTPaKaroT:

c(OpPMHUPOBAHHOCTh MPEJACTABICHUN O XMMHUUYECKON COCTaBIISIIONICH €CTeCTBEHHO-HAayYHOH KapTHUHBI MHUpA, POJM XUMHUHU B MO3HAHUU SBJICHUMN
IpUPOJIBI, B (POPMUPOBAHUU MBIIUICHHUS U KyITbTYPhl IMYHOCTH, €€ (PyHKIHOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM ISl PeLICHUS TPAKTUIECKUX 3a7a4
1 HKOJIOTUYECKM 0OOCHOBAHHOI'O OTHOLIEHMS K CBOEMY 3JJ0OPOBBIO U IIPUPOTHON CpELE;

BJIAJICHUE CHCTEMOW XUMHYECKHX 3HAHMI, KOTOpas BKIIOYAECT: OCHOBOIOJATalolye MOHATUSA (XMMHUUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHas
000I04Ka aToMa, MOJIEKYJa, BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEIbHOCTh, XMMUYECKasl CBSA3b, CTPYKTypHas (hopMyna (pa3BEpHYyTast U COKpAIEHHAsS), MOJIb,
MOJIsIpHAsi Macca, MOJIAPHBIA 0OBEM, YIIEpOJHBIN CKesleT, (PyHKIMOHANbHAs TPYIa, PaJuKal, U30MEpHUsl, H30Mepbl, TOMOJIOTUYECKUI psij, TOMOJIOIH,
YITIEBOJIOPOAbI, KUCIOPOJ M a30TCOJEpIKAIIME COSAMHEHUS, MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BHICOKOMOJICKYIIIPHBIE COCAMHEHMUS); TEOPUU U
3aKOHBI (TEOpHSI CTPOCHMS OpraHmdeckux BemecTB A. M. BbyriepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK
XUMHUU; MUPOBO33PEHYECKHE 3HAHU, JIEXKALIME B OCHOBE TIOHUMaHUA IPUUUHHOCTH U CUCTEMHOCTH XUMHYECKHUX ABJICHUH, (JAKTOJIOTMUECKUE CBE ACHUS
O CBOHCTBAaxX, COCTaBe, MOJYYCHHH U OE30IaCHOM HCIHOJIB30BAHMHM BAXKHEHIIMX OPraHMYECKMX BEIIECTB B OBITY M MPAKTUYECKOW AEATENHH OCTH
YeJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTE€PHbIE NMPU3HAKUA MOHATUN, YCTAaHABIMBATH MX B3aMMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOLIE
HNOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAILCHUN OpraHMYeCKUX COEAMHEHUH;

C(OPMUPOBAHHOCTh YMEHUH MCIOJIb30BaTh XMMMYECKYH0 CHMBOJMKY JJSI COCTABJIEHUS MOJIEKYSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIlHHON) (HOpMyJI OpPraHMYECKHX BEUIECTB M YPaBHEHUH XMMHMUYECKMX PEaKIMi, M3rOTaBIMBATH MOJEIH MOJIEKYJl OPTaHMYECKHX BELIECTB JUIA
WJUTFOCTPAllH UX XUMHUYECKOTO M MPOCTPAHCTBEHHOIO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YCTaHaBJIMBATh HPUHAUIEKHOCTh W3Y4EHHBIX OPraHMYECKMX BEIIECTB IO HUX COCTaBy M CTPOEHHUIO K
olpeaenEHHOMY KIacCy/Tpylie COeAMHEeHUH (YIIIeBOAOPO/Ibl, KUCIOPO M A30TCOAEPIKAIIME COSIUHEHUS, BBICOKOMOJIEKYIIIPHBIE COCIMHEHNS), 1aBaTh
UM Ha3BaHUs 1Mo cuctematnieckord HomeHkiatype (IUPAC), a Takke mpuBOIUTh TPUBUAIBHBIC Ha3BaHUS OT/ICIIFHBIX OPTaHUYECKIX BEIIECTB (ITHIICH,
MPOIUJICH, aleTHJIEH, STUJICHIJIMKONb, TIULEPUH, (eHOoJ, (GopMaiblIerui, ameTaibIeruj, MypaBbUHAs KUCJIOTAa, YKCYCHAas KHUCIOTa, OJEHHOBas
KHCJIOTa, CTEApUHOBAs KUCIIOTA, ITII0K03a, (PPyKTO3a, Kpaxmall, Ie/UII0JI03a, INIUIHH);



c(OpMHUPOBAHHOCTH YMEHUSI ONIPEACIATh BUAbI XUMUYECKOI CBS3M B OPTaHUYECKUX COCTUHEHUX (OJMHAPHBIC U KPAaTHbIE);

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUSI TEOPHUU CTPOCHHS OpraHndeckux BemectB A. M. byriepoBa ist 0ObsICHEHHS 3aBUCHUMOCTH
CBOMCTB BEINECTB OT X COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUSI MACChI BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA TUIUYHBIX MTPEACTaBUTENEH pa3INYHbIX
KIacCOB OpPraHWYECKUX BEIIeCTB (MeTaH, JTaH, JTHUJICH, MPOIWJICH, alneTuieH, Oyraauen-1,3, merunOyraauen-1,3, OeH30i, METaHOJ], 3TAaHOIN,
STUJICHIVIMKOJb, TIULEPUH, (EHOJI, aleTalbIeru]l, MypaBbUHAas M YKCYCHas KHCJIOTHI, IJIFOKO3a, KpaxMmall, LeJIII0J033a, aMUHOYKCYCHasl KUCJIOTa),
UJUTIOCTPUPOBATh TEHETUUYECKYI0 CBS3b MEXKIy HHUMHU YPAaBHEHHSMH COOTBETCTBYIOIMX XHMHUUYECKHX PEAKIUN C HCHOJb30BAHUEM CTPYKTYPHBIX
opmyar;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTePHU30BaTh HCTOYHUKH YIIIEBOJIOPOIHOTO CHIPhs (HE(Th, MPUPOJHBIN ra3, Yrojib), CIIOCOOBI UX MepepaboTKu 1
MpaKTHYEeCKOe TPUMEHEHUE TPOYKTOB MepepadoTKu;

c(OpMHUPOBAHHOCTh YMEHUU TPOBOJUTH BBIYHCIICHUS M0 XUMUYCCKHM YpPaBHEHHSIM (MacChl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIH
MPOJYKTa peakiuu MO U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB HJIM MPOJAYKTOB PEAKIUH );

c(hOpMUPOBAHHOCTh YMEHUM BJAJIETh CHCTEMOH 3HAaHUW 00 OCHOBHBIX METOJAX HAyYHOTO MO3HAHWS, UCIOJB3YEMBbIX B XUMUH TIPH U3Y4ECHUU
BCIIICCTB M XUMHYCCKUX SIBJICHWH (HAOJIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE), UCIOJIB30BATh CUCTEMHBIC XUMUUYECKHE 3HAHUS IS
NPUHATUS PEUICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh YMEHUU COONIONATH MpaBHIa MOJB30BAHHUS XUMUUYECKOW IMOCYIOH U 1a00paTOpHBIM OOOPYIOBAHHEM, a TAKKEe IpaBUiIa
oOpallleHHUsI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLHSIMHU 110 BBHIOTHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpMHUPOBAHHOCTh YMEHUM TIAHUPOBATH M BBIMOIHATH XMMHUYECKUN DKCIIEPUMEHT (MPEBpPAICHUS OPTAaHMYECKUX BEIECTB MPHU HAarpeBaHUH,
MOJTydeHHEe JTHJICHA W HM3y4YCHHE €r0 CBOWCTB, KAUECTBCHHBIC PEAKIIMU OPTaHMYECKUX BEIISCTB, JICHATYpalus OCIKOB NMPU HAarpEeBaHHUH, IIBETHHIC
peakiuu OEJIKOB) B COOTBETCTBUHM C TMpaBUJIaMH TEXHHKH O€30MacHOCTH MpHU OOpaIleHWH C BEIIECTBAMU M J1AOOPATOPHBIM OOOpPYIOBAHHEM,
MPEACTaBIATh PE3YAbTATHl XMMHYECKOTO JKCIIEPUMEHTa B (OpME 3aMUCU YPAaBHEHUN COOTBETCTBYIONMX peakiuii W (OpMYyIHpPOBATh BHIBOABI Ha
OCHOBE ATHX PE3yJbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUUECKH aHATU3UPOBATH XUMUUECKYI0 HH(GOPMAIKIO, MOIY4aeMyl0 U3 pa3HbIX ICTOYHUKOB (CpeACcTBa MacCOBOM
uH(opmaruu, MHTEpHET U APYTruX);

c(OpMUPOBAHHOCTh YMEHUU COONIOAATh MpaBHUiIa HKOJOTHYECKU I1€J1eCO00pa3HOro MOBEAEHUS] B ObITY M TPYIOBOM NEATENBHOCTH B LIEJSX
COXpaHEHHUs CBOET0 3/I0POBbS M OKPYKAIOIIEH MPUPOAHON CpEIbl, OCO3HABATh OIMACHOCTh BO3ACWCTBUS HA >KMBBIE OPTaHU3MBI OM PEIEIEHHBIX
OpraHWYECKUX BEIIECTB, MOHWMas cMbica mokazatens [IJIK, moscHAT, Ha mpuMepax crmocoObl YMEHBINCHHS W TMPEAOTBPAIICHHS WX BPETHOTO
BO3JICHCTBHUS Ha OPTaHU3M YEJIOBEKa;

U OOYJaloNMXCs ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU 37I0POBBS: YMEHHE MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX MMO3HAHUS
BCIICCTB M XUMHYCCKUX SIBJICHHH;

JUIS CIEMBIX M CIa0OBUISAIMX OOYYaIONMXCSA: YMEHHE MCIOIB30BaTh pPEIbeHO-TOUCUHYIO cucTeMy obOosHadenuit JI. bpaitns nns 3anucu
XUMUYECKIX (HOPMYII.



11 KJTACC

[IpenmerHbie pe3ynbTaThl 0OCBOEHUS Kypca «OO0mmasi 1 HeopraHu4yecKkas XAMUsD» OTPaXKaroT:

Cc(OPMUPOBAHHOCTb IPEACTABICHUI: O XMMUUYECKON COCTaBJISIIOLICH €CTeCTBEHHO-HAayYHOH KapTUHBI MHUPA, POJIM XMMHUH B NTO3HAHUU SBJICHUMN
NPUPObI, B (POPMUPOBAHUU MBIIUICHUS U KyJIbTYPbl JUYHOCTH, €€ (PYHKIMOHAIBHON rPaMOTHOCTH, HEOOXOMMOM JUIs peIIeHUs MPAKTUYECKUX 3a1a4
1 HKOJIOTUYECKA 0OOCHOBAHHOI'O OTHOLIEHMS K CBOEMY 3JJ0POBBIO U IIPUPOTHON CpeELeE;

BJIJICHHE CHCTEMON XMMHYECKHX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOJATAIOIE MOHATHS (XMMUYECKUN DIIEMEHT, aToM, u3oroi, S-, p-, d-
AJIEKTPOHHBIE OPOHUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTb, 3JEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKUCIICHUSI, XUMUYECKas
CBsA3b (KOBAJEHTHAs, WMOHHAs, METAUIMYECKas, BOJOPOAHAs), KpUCTAJUIMYECKas PEIIETKA, TUIbl XUMUYECKUX pEaKIHUi, pacTBOp, 3JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOIUTHYECKAs TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTENbD, CKOPOCTh XUMUUECKON PEAKIINU, XMMHUYECKOE PABHOBECHE); TEOPUU
U 3aKOHBI (TEOpHUs HIIEKTPOIMTHYECKON aucconuanuu, nepuogudeckuid 3akoH JI. M. MenpaeneeBa, 3akOH COXpaHEHHs MacChl BELIECTB, 3aKOH
COXpPaHEHHUs M MNPEBPALICHUS PHEPIUU IPU XUMHYECKHX PEAKLHUSX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XMMHUHU, MUPOBO33PEHYECKHE 3HAHMUS,
Jexalye B OCHOBE IOHUMAaHUS MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKue CBEIEHHUS O CBOMCTBAX, COCTAaBE, IOIy4 CHUU U
0€e3011acHOM HCIO0JIb30BAaHUH BaXKHEHIIMX HEOPTAaHUYECKUX BEILECTB B OBITY M MPAKTUUECKOW JESITEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTE€PHbIE NMPU3HAKUA MOHITUH, YCTaHABIMBATh MX B3aMMOCBS3b, HUCIOJIb30BAaTh COOTBETCTBYIOLIME
HNOHATHS IPU ONMCAaHUUM HEOPTaHWYECKUX BEIIECTB U UX MPEBPALICHU;

Cc(OPMUPOBAHHOCTb YMEHUN HCIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsI COCTaBJIECHMs (POPMyJl BEILUECTB U YPAaBHEHUN XMMHUYECKUX PEaKIMil,
cucreMatnueckyto HomeHknatypy (IUPAC) u TpuBHalibHble Ha3BaHUS OTAEIbHBIX HEOPTaHMYECKMX BEILECTB (YrapHbIH ras, yrieKuCIbli ra3, aMMHaK,
raim€Hasi U3BecTb, HerameHasi U3BeCThb, MUTHEBAS COJA, TUPUT U APYIUeE);

Cc(OPMUPOBAHHOCTb YMEHUH ONPENENATh BAJIEHTHOCTb U CTEIIEHb OKMCICHHUS XUMHUYECKHX JJIEMEHTOB B COCIMHEHHUSX Pa3INuYHOrO COCTaBa, BUJ
XUMHUYECKON CBS3M (KOBAJCHTHAs, MOHHAs, METAJUIMUECKasi, BOJOPOJHAS) B COCAMHEHMSX, THI KPUCTAJUIMYECKOM PEIIETKM KOHKPETHOIO BEIECTBa
(aromHas1, MOJIEKYJIsIpHAsl, MOHHAsI, METAJUIMYECKAs), XapaKTep CPelbl B BOJHBIX pACTBOPAX HEOPTAaHUYECKUX COETUHEHUH;

c(OPMUPOBAHHOCTh YMEHMM YCTAHABIMBATh MPUHAUIEKHOCTh HEOPraHMUYECKUX BEIIECTB 0 UX COCTaBY K ONpPEAEIEHHOMY KIacCy/Tpylie
COCAMHEHMH (IIPOCTHIE BEIIECTBA — METAJIBI U HEMETAJLIbI, OKCHIbI, OCHOBAHMSI, KUCIIOThI, aM(OTEPHBIE THAPOKCH/IBI, COJIH);

c(hopMHUPOBAaHHOCTh YMEHHI PaCcKphIBaTh CMBICT Tepuoandeckoro 3akoHa JI. M. MenneneeBa u JEMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO,
OOBSCHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIIMH;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 1eMeHTOB 1—4 mepuoaos [leproandeckoil CHCTEMBI
xumudeckux memeHToB JI. M. MenzaeneeBa, MCHOJB3ysl MOHSATUS «S-, P-, O-2JIEKTPOHHBIE OpPOUTAIMY», QHEPIETHUYECKHE YPOBHUY», OOBSCHSTH
3aKOHOMEPHOCTH HM3MEHEHUS CBONCTB XMMHUECKMX DJIEMEHTOB M UX COECJUHEHUH MO mepuoiaMm M rpynnam llepmoanueckoid CUCTEMbBl XMMHUUYECKHX
anemenToB JI. 1. Menieneena;

c(OpMHPOBAHHOCTh YMEHMI XapakTepu3oBaTb (ONHMCBHIBaTh) OOIME XUMHUYECKHUE CBOWCTBA HEOPraHWYECKUX BEILIECTB PA3IMUYHBIX KIACCOB,
HOATBEPXkATh CYIIECTBOBAHME I'€HETUUYECKON CBSI3U MEX/y HEOPraHMYECKUMU BELIECTBAMH C ITOMOIIBIO YPaBHEHHUI COOTBETCTBYIOIIMX XUMUUYECKHX
peaKuuid;

c(OPMHPOBAHHOCTh YMEHHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIHH MO PA3IUMYHBIM MPU3HAKAM (YHUCIY U COCTAaBY pearupyrolMX BEIlecTB,
TETIOBOMY d(PPEKTy peakiuu, N3MEHEHHIO CTENEHEH OKUCIIEHUS DJIEMEHTOB, 0OPATUMOCTH PEAKIMH, YIACTHIO KaTalu3aTopa);



c(hopMUPOBAHHOCTh YMEHHI COCTABJIATh YPAaBHEHUS PEAKIIUI Pa3IMIHbIX TUIIOB, TOJHBIC U COKPAEHHBIC YPAaBHEHUSI pEaKIiii MOHHOTO 0OMEeHa,
YUUTBIBASI YCIOBUSL, TPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMCHUN TPOBOJIUTH PEAKIMH, IOATBEPKIAAOIME KAYeCTBCHHBIM COCTaB PAa3IUYHBIX HEOPTraHWMYECKUX BEIICCTB,
pacmo3HaBaTh ONMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPTrAaHUUYECKUX BEIICCTB;

c(OpMHUPOBAHHOCTh YMEHHI PACKPHIBATH CYITHOCTH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEICTBOM COCTABJICHHS SJICKTPOHHOTO
OaslaHca ATUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUH OOBSCHSTH 3aBUCHMOCTh CKOPOCTH XHMHUUYECKOW pEaKIUH OT Pa3NUYHBIX (HAKTOPOB; XapakTep CMeEIICHUs
XMUMHYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIHero Bo3aeicTBus (npuniun Jle [laTense);

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh XWMHYECKHE ITPOIIECCHI, JIeXKAIMEe B OCHOBE IMPOMBIIUICHHOTO ITOJYYCHHUS CEPHOM KHCIIOTHI,
aMMHakKa, a Takke cOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHITUIIAX U IKOJIOTHYECKUX MPOoOIeMaX XUMUUYECKOTO TTPOU3BOJICTBA ;

c(OPMHUPOBAHHOCTh yYMEHUU IPOBOJWTH BBIUYMCICHUS C WCIOJB30BAHUEM IIOHSATHS «MaccoBasi OISl BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B MPH XMMUYECKUX PEAKIIHIX, MACCHI BEIECTBA I 00BhEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIECTBA, MAcCe MM O0BEMY OJIHOTO
M3 Y4aCTBYIONMX B PEAKIMHU BEIIECTB, TEIIOBOTO d(eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl BEILECTB, MPEBPAIICHHUS U COXPAaHEHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATh MpaBHUIa MOJIb30BAHUS XMMHUUYECKOW MOCYI0N U J1a00opaTOpHBIM O0OpYyIOBaHHMEM, a TaKoKe IMpaBuUia
oOpallieHusI C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMH 10 BBIITOTHEHUIO TAOOPATOPHBIX XUMHUYCCKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWH ILUIAHUPOBATh W BBIMOJHATH XUMHUUYECKUM JKCIIEPUMEHT (Pa3ioKEHHWE TEPOKCHIa BOJOPOJa B IMPUCYTCTBUH
KaTalu3aropa, OMpEeIeeHUe CPeIbl PAacTBOPOB BEIIECTB C MOMOIIBI) YHHBEPCAILHOTO WHIUKATOpA, BIUSHHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTHh
XUMHYECKON PEAKIH¥, PEaKIIM HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIuy Ha Ccyibdar-, KapOoHaT- U XIOPHUA-aHUOHBI, HA KATHOH aMMOHHWSI, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a7ad mo TemMaM «Mertamibl» u «HemeTamnb»y) B COOTBETCTBHUHM C MpPaBUJIAMU TEXHUKH O€30MAaCHOCTH TPU OOpaIlieHUH C
BCIICCTBAMU U JIA0OpATOPHBIM 00OpyIOBaHUEM, TMPEACTABIATh pPE3YIbTaThl XUMHYECKOTO JKCIIepUMEHTa B QopMme 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX PEaKIuii U (OPMYJIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUYECKHA aHAJTU3HPOBATh XUMHYECKYIO HH(OpPMAIIHUIO, MOJTyd4aeMyIO U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
KOMMYHUKalu, MHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUM COONIOAATh IMpaBUa SKOJIOTHYESCKH IIEIECOOOPa3HOr0 MOBEIEHHUS B OBITY M TPYIOBOH ACSITEIBHOCTH B IEIAX
COXpPaHEHMsI CBOETO 3/I0POBbsl U OKPYKAIOILLEW NPUPOJHOM Cpeibl, OCO3HABATH OMTACHOCTh BO3ACHCTBUS HA )KUBBIE OpraHU3Mbl ONIPEAEIEHHBIX BEILIECTB,
noHuMasi cMbich mokasatens [1JIK, moscHATh Ha mpuMepax CrocoObl YMEHBINCHHS W TPEIOTBPAIICHUS] UX BPEIHOTO BO3JCHCTBUS Ha OpPTraHU3M
YEJI0BEKA;

JUIsE OOYYaloNMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBBS: YMEHHE MPHUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX SBJICHUM;

JUIS CIEMBIX M CIa0OBUISAIMX OOYYaIONMXCSA: YMEHHE MCIOIB30BaTh pPEIbeHO-TOUCUHYIO cucTeMy obOosHadenuit JI. bpaitns nns 3anucu
XUMUYECKIX (HOPMYII.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3esioB U TeM MPOrpaMMbl KoanvecTBo yacoB DJIeKTPOHHBIE
n/n Bcero Konrposbhbie | Tlpakruueckune | (uudpoBbie)
padoThI patdoThI o0pa3oBareJ/ibHbIE
pecypchl
Pa3ne 1. TeopeTuueckue 0CHOBBI opranuyeckoii xumuu (3 yaca)
1.1 [Ipenmer oprannueckoid XuMuu. Teopus CTpoeHuUs 3 bubnuotexa LIOK
opraHuyeckux coenuHenuit A. M. Byrieposa https://m.edsoo.ru/7f41a636
Paszgen 2. Yriuesogopoasi (11 yacos)
2.1 [IpenenbHble yrieBoAOPOAbl — aKaHBI 1 bu6nuotexa LIOK
https://m.edsoo.ru/741a636
2.2 HenpenenbHble yriieBOJOPOIBL: AJIKEHBI, aIKaJUEHBI, 6 1 bu6nuotexa LIOK
AIIKWHBI https://m.edsoo.ru/7f41a636
2.3 ApomaTH4ecKue YriieBOJ0PO/IbI 1 bu6nmorexka [IOK
https://m.edsoo.ru/7f41a636
2.4 [TpupoHbIE CTOYHUKH YIIIEBOJIOPOIOB U UX 3 1 bubmuoreka [IOK
nepepadboTka https://m.edsoo.ru/7f41a636
Pa3nen 3. Kuciopoacoaepxanme opranndyeckue coeauneHus (13 yacon)
3.1 Cnuptsl. @enon 3 bu6nuotexa LIOK
htps://m.edsoo.ru/7f41a636
3.2 Anpaerngbl. Kap6oHoBbIe kuciaoThl. CraoxHBIE 3PUPbI 7 1 bu6nuotexa LIOK
https://m.edsoo.ru/741a636
3.3 VYreBonsl 3 1 bubmuoreka IIOK
https://m.edsoo.ru/7f41a636
Paznen 4. A3oTcoaep:kanme opranndeckue coejaunenus (3 yaca)
4.1 AmuHBI. AMMHOKHUCIIOTHL. benku 3 bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636
Pasgen 5. BoicokomouieKyasipubie coequneHus (1 yac)
5.1 [Tnactmaccsl. Kayuyku. Bonokna 1 bubnmoreka [IOK
https//m.edsoo.ru/741a636
IToBTOpenue, 0000IIcHNE 3HAHU T 3 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 KJIACC

KoinyecTBo yacos DJIeKTPOHHBIE
Ne ni/nt HaumeHoBaHMe pa3aesioB U TeM Komtponbibie | TpakTudeckie (¢ poBbIe)
MPOrpamMMmbl Bceero 6 6 o0pa3oBareJ/ibHbIE
padoThI padoThI pecypebi
Paznen 1. TeopeTnueckne ocHOBbI XuMuM (13 yacos)
11 B 3 bumorexa LIOK
' PHOI https://m.edsoo.ru/741a636
snemenToB JI. . MenneneeBa
19 Ctpoenue BemectBa. MHOroo0Opasue 4 bubnuoreka [IOK
' BEIIIECTB https://m.edsoo.ru/7f41a636
bu6mmotexka [IOK
13 XHMHHCCKHE peaKiiin 6 ! . https://m.edsoo.ru/7f41a636
Pa3nea 2. Heoprannueckasi xumus (17 yacoB)
bu6moreka [IOK
2.1 Meraner 6 . https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
22 Heweraisi J . . https://m.edsoo.ru/7f41a636
23 CBsI3b HEOPraHMYECKUX U OPraHMYECKUX 2 bubnmnorexa [IOK
' BEILECTB https://m.edsoo.ru/741a636
Paznen 3. Xumus u :ku3Hb (4 yaca)
bubmuoreka [IOK
3.1 XUMHS 1 HKU3HE 4 https//m.eds00. ru/741a636
IToBTOpenue, 0000IICHNE 3HAHUT 2 1
OBUIEE KOJIMYECTBO YACOB IIO 34 3 3

[NPOTPAMME
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IIpuio:xkenue k padodeil mporpamme
«®opMbl yuyeTa paboueii MPpOrpaMMbl BOCITUTAHUSD)
Bocnumamensnwtit nomenyuan npeomema «Xumusy) peajlnsyercs 4yepes:

* MOOYXK/IeHH e O0yJaroImXcsi COONI0IaTh Ha YPOKe OOIICTIPUHATHIC HOPMBI TIOBEIICHU S, IPABUJIa OOIIEHUS CO CTApIIMMHU (TIeIarOTHYECKUMU
pabOTHHUKAMH) U CBEPCTHUKAMHU (0OyJaIOUIMHUCS), TPUHIIUIIBI y4eOHON TUCIUIUIMHBI U CaMOOpraHu3aluu. MeTo/1bl ¥ IpueMbl: 00CYKICHHUE TTPaBUIT
0OIIeHHs CO CTapUIMMHK (YIUTEISIMHA ) U CBEPCTHUKAMU (IIKOJFHUKAMH ), TIPUHIIMIIBI YICOHOM AMCITUTUIMHBI 1 CAMOOPTaHU3AI1H;

* IPUBJICYEHNE€ BHUMAHUS O0YyJarOIMXCs K IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypOKax MpPEIMETOB, sIBICHUN, COOBITUI uepe3: oOpaleHe BHU MaHUS
Ha HPaBCTBEHHBIE aCTIEKThI HAYIHBIX OTKPBITH, KOTOPBIE U3y9alOTCSl B JAHHBI MOMEHT Ha YPOKE; Ha MPEICTaBUTENEeH YUeHBIX, CBSI3aHHBIX C
M3y4aeMbIMHU B JAHHBIH MOMEHT TEMaMH, Ha TOT BKJIaJ], KOTOPBI OHU BHECIIH B Pa3BUTHE HAIIICH CTPaHbI M MUPA, HA JOCTONHBIC MMOAPaKaHUSs Tl PUMEPHI
WX KU3HU, Ha MOTUBBI UX IMOCTYIKOB. MeTO/IbI ¥ IPUEMBI: OpraHU3alUsl padOThI € MOTy4aeMOil Ha ypoKe COILMAIbHO — 3HAYMMON HH(POPMALIUEH,
WHHUIIMHPOBaHUE €€ 00CY)KICHHUSI, BBICKAa3bIBAHHS OOYJAIOIIMMUCSI CBOETO MHEHUSI, BEIPAOOTKHA CBOETO OTHOIICHUS;

* HCIIOJIb30BaHNE BOCITUTATEIIBHBIX BO3MOKHOCTEH COIepKaHus yueOHOro mpeameta Uit GopMUPOBaHUS Y OOYJAIOIMXCS POCCHUUCKUX TPAJAUIIMOHHBIX
JyXOBHO-HPaBCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH. MEeTOAbI ¥ IPUEMBI: JEMOHCTPALIHS IETSIM IIPUMEpPa OTBETCTBEHHOTO, TPAYKIaHCKOTO
MTOBEICHUS, TPOSIBIICHHS YEIIOBEKOIIOOUS 1 TOOPOCEPACIHOCTH, Yepe3 MoA00p COOTBETCTBYIONIMX TEKCTOB JUIS YTCHHUSI, 33034 ISl PEIICHUS,
pOOJEMHBIX CUTYAIUH AJ1s1 00CY)KJIEHHS B Kilacce);

* BKIIIOYEHHE B YPOK UTPOBBIX MPOIEAYDP, KOTOPBIE TIOMOTAIOT MOIAEPKaTh MOTUBAIIMIO O0YJAIOIMXCSl K TIOMYyIEHUI0 3HAHWUH, HAJTA)KUBAHHIO
MO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHHH B KITacce, ITOMOTAI0T YCTAaHOBJICHUIO TIOOPOXKETAaTEIbHON aTMoc(hepbl BO BpEMsI ypOKa;

* IpUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX OPM pabOThI, CTUMYIIUPYIOIMX MO3HABATEIbHYIO MOTUBAIIMIO 00yJaIOIIXCSL.

* MpUMEHEHHE TPYIITOBOM PabOTHI MK pabOTHI B Iapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHJHOW pabOTHI M B3aNMOJICHCTBHIO C
JIPYrUMHU 00yJIarOIIAMUCS.

* BBIOOp M MCIIOJIB30BAHUE HA YPOKAX METO/0B, METOJIUK, TEXHOJIOTHH, OKa3bIBAIONMX BOCIIHUTATEIbHOE BO3CHCTBIE HA IMYHOCTh B COOTBETCTBUU C
BOCITUTATEIBHBIM HCATIOM, [IEJTBI0 U 3aJadaMH BOCITUTAHHS,

* MHUI[MMPOBAHUE U TTOIEPKKA UCCIIEI0OBATEIBCKOM JEATEIbHOCTH IIKOJIBHUKOB B ()OpME BKIIOUEHHUS B YPOK PA3IMUHBIX HCCIEOBATENbCKIX 3a/laHUH
¥ 3314, YTO JJA€T BO3MOKHOCTb OOYJarOIMMCsl TIPHOOPECTH HaBBIKM CAMOCTOSITEIBHOTO PEIICHHS TEOPETHIECKON MPOOIEMBI, TeHEPHUPOBAHUS U
oopmIeHHsI COOCTBEHHBIX THIIOTE3, YBOKUTEILHOTO OTHOIICHHS K YY)KUM HJIESIM, TTYOJTMYIHOTO BBICTYIUICHHS,

apryMEHTHPOBAHUS M OTCTAaUBAHUSI CBOECH TOUKM 3peHHs. MeTO/Ibl ¥ MIPUEMBI: pean3alis HHINBU YA IbHBIX H TPYIIIOBBIX HCCIEI0BATEIbCKUX
MIPOEKTOB.

* YCTAHOBJICHUE YBAXKUTEIIBHBIX, JJOBEPUTEIBHBIX, HE(HOPMAILHBIX OTHOIICHHI MEXIy YIMTEICM M YYCHHKAMH, CO3[aHUE HA YPOKAX SMOIIMOHAIIBH O-
KOM(pOPTHOMN Cpebl;

* opraHu3anys medcTBa MOTHBUPOBAHHBIX M APYAMPOBAHHBIX yUaIlMXCS HAJl X HEYCIICBAIOIIMMHU OTHOKIACCHUKAMH, JAFOIIETO IIKOJTbHUKAM
COLIMAJIbHO 3HAaYMMBbIH OIBIT COTPYAHUYECTBA U B3AUMHOW ITOMOIIH.

Mertoabl ¥ IPUEMBI: HACTABHUYECTBO.



