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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMMa 1Mo XMMHUH Ha YPOBHE CPETHETO 00IIero o0pazoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparmm»,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (elepalibHON 00pa3oBaTEeNIbHON MPOTpaMMBbl CPEIHETO
obmero obpazoanus (POIl COO), mnpencraBieHHbIX B DenepaibHOM TOCyIapCTBEHHOM
oOpazoBatensHoM ctanaapte COO, ¢ yuérom Konuenuuu mnpemnonaBanus y4eOHOTO IpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii dDexepainuu, pean3yrOIINX
OCHOBHBbIE 00pa3oBaTebHBIE MPOrPaMMBbl, MU OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bociutanust B Poccuiickoit ®emepanmu Ha nepuox g0 2025 roma» (PacmopspkeHme
[TpaButenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOIXOIIOB K pa3pabOTKe MpOrpamMMbl IO XUMHH, K OIPEACICHHIO OONICH
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS M Pa3BUTHA OOYUYAIOMIMXCS CPEICTBAMH y4eOHOTO MpeaMera
«Xumusg» a1 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTABHJIM KOHIICTITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIed, COJEp>KaHus, pe3yjbTaToB OOyueHus u
TpeOOBaHUIT K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€ BBITYCKHHKAaMH  00meo0pa3oBaTebHON
OpraHM3alliy, SBISIETCd HEOThEMJIEMOM YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEepIIAIOIIMM JTAllOM peaju3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTH LEHHOCTU
KacaroTCsl TIO3HAHUS 3aKOHOB TNPHPOJIBI, (hOPMUPOBAHUS MHPOBO33PEHHS M OOIIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe DSKOJOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO H
npupoaHoil cpene. Peanusyercs xumudeckoe oopazoBaHue 00y4aroOIUXCs Ha YPOBHE CPEAHEr0
o0miero oOpa3oBaHusl CpeACTBAMH y4e€OHOTO IMpenMeTa «XUMUS», COJEp)KaHue U MOCTPOCHUE
KOTOPOTO ONpeJeNieHbl B IMpOrpaMMe MO0 XHMHH C YYETOM CIEHU(PHUKHA HAYKH XUMHH, e
3HAUEHUs B TIO3HAHUU MPUPOJIBI U B MAaTEpUaIbHON KU3HU OOIIECTBA, a TakKXKe ¢ Y4ETOM 00IINX
Heseil ¥ NPUHIUIIOB, XapaKTepU3YIOLUMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpPaeT 0COOYI0 poJib B COBPEMEHHOM
UBUIN3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuanbHON KynbTypbl. OHa BHOCHUT CBOW BKIAJ B
dbopMUpOBaHUE PALMOHATBHOTO HAYYHOTO MBIIIICHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYyKaroIlleM MHUpe KaK O eIMHCTBE MPUPObI U YelIOBeKa, KOTopoe (GopMUPYETCS B XUMHUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHUpA, OCO3HAHHUS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHO B3aUMOJEUCTBYST C JPYTUMH €CTECTBEHHBIMH HAyKamH, XHMHs CTaia
HEOTHEMJIEMON YacThI0 MHPOBOH KYJIBTYPBHI, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO TpyJa H
KU3HU KaK7o0ro ujeHa obmectBa. CoBpeMeHHasi XMMHS KaK Hayka CO3MJaTelbHasl, Kak HayKa
BBICOKHMX TEXHOJIOTUW HAaIpaBJIeHa Ha PelIeHUE TIO0ANBHBIX MPOOJeM YCTOWYMUBOTO Pa3BUTHS
YeJIOBEYEeCTBA — CHIPbEBOH, HJHEPreTUYECKOHM, MUIIEBON, 3KOJOrMYECKOW Oe30MacHOCTH H
OXPaHBI 3]I0POBBSL.

B coorBercTBUM C OOmIMMM LENSIMH M NPUHLUIAMHU CpeIHEro oOIero oOpa3oBaHUA
coaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypOBEHb U3YyUYCHUS) OPUESHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOJTOTOBKY OOYYaIOIIUXCs, HEOOXOAMMYIO MM IS
BBIPaOOTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOYEHUS B KHU3Hb COLMYMA,
MPOJOHKEHHS 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEIACTBEHHO C XUMUEH.

CocTaBisiromuMH  TIpeaMeTa «XUMUS» SBISIOTCS 0a30Bbie Kypchl — «OpraHuyeckas
xumMus» U «O0IIas ¥ HeOpraHWYeCKasi XUMUSI», OCHOBHBIM KOMIIOHEHTOM COJICPIKaHHSI KOTOPBIX



SIBJISIIOTCSL OCHOBBI 0a30BOW HAyKH: CHCTEMa 3HAHWH 110 HEOPraHUYEeCKOW XUMHH (C BKITIOYCHHEM
3HaHWW W3 OOIIeH XMMHUM) U OpraHudeckoil xumuu. dopMUpOBaHKE TAHHOW CUCTEMBbI 3HAHHUN
Opyd HM3YYCHUH TpenMeTa O0EeCIeYyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIIECTB Ha OCHOBE OOLIMX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuyeckas xumus» U «O01mas 1 HeopraHuuecKas
XUMHS» copMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IOAX0Ja K M3yYCHHUIO
yueOHOro Marepuana W OOYCIIOBIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHMM BEILECTBa
paccMaTpuBalOTCA Ha ypOBHE KJIACCHYECKOH TEOPHM CTPOCHHS OPraHUYECKHX COCIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHYECKUX M DJIEKTPOHHBIX IPEACTABICHUM O CTPOECHUHU BEILIECTB.
Cenenus 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTHU — OT YIJIEBOAOPOJIOB [0
CJIO)KHBIX OMOJIOTMUECKH AKTHBHBIX COEAMHEHHH. B Kypce OpraHmdeckoil XUMHM MOJIYy4aroT
pa3BUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IE€pBOHAYaJIbHbIE
IIPEJICTABICHHUS] O XUMUYECKON CBS3M, KJIACCU(PUKALMOHHBIX MMPU3HAKAX BEILECTB, 3aBUCUMOCTU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yriOM 3peHus B mpeaMeTe «XuMus» 0a30BOro YpPOBHS pPacCMaTpPUBAETCS
U3y4EHHbII Ha YpPOBHE OCHOBHOIO 0OHIero oO0pa3oBaHMs TEOPETUUYECKUN Marepuan Hu
(akTOJIOTHYECKUE CBEJCHUS O BELIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHMyecKass XUMHS» O0yUJaIOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYEHUE TMEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHUECKUX U METOAOJIOIMYECKHX IO3MLUH,
riy0xe MOHATh UCTOpUYECKOe H3MEHeHHe (YHKIHMI 3TOro 3akoHa — OT oOoOImaromiei 10
OOBSACHSIONIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE 0 XMMHUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX IMPOTEKAHUS
nononHsercds B kKypcax 10 m 11 kjaccoB 3neMEHTaMM  COJAEP)KaHUs, HMEIOLIUMHU
KyJIbTYPOJIOTMUECKMA M TNPUKIAAHONW XapakTep. OTH 3HaHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHMHM C JIpYTUMH HayKaMmH, pacKpblBaloT €€ poib B I[O3HABaTEIbHON U
NPAaKTUYECKON JEATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBa)KEHHsI K IPOLECCY
TBOpYECTBA B 00JIACTU TEOPUHM M MPAKTUYECKUX MPUIOKEHUH XMUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATh €€ JJIsl MOMOJHEHUs] 3HaHUM, pelIeHus
MHTEIJIEKTYAJIbHBIX U 3KCIEPHUMEHTAIbHBIX HCCIEI0BAaTENIbCKUX 3a1ad. B 1enoM conepkanue
y4eOHOro npeamera «XUMHSI» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TTOHUMaHUSI PUIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO M OpPraHMYecKoro Mupa, o0yCIIOBIEHHOCTh CBOWCTB
BELIECTB X COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIECHUM MMYTEM IKCIEPUMEHTA
U pelIeHHs MNPOTUBOPEUYMHA MEXAy HOBBIMH (paKTaMH M TEOPETUUYECKUMH IPEINOChUTKaMHU,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH SKOJIOIMUYECKHUX MpoOJieM, a Takxke MmpobiieM cOepeskeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaoB.

B mnmane pemieHus 3ajady  BOCHUTAHUS, Pa3BUTHA M COLMAIU3AIMH  O0YyYarolIuXcs
IOPUHATHIE MPOrpaMMON O XUMHUHU TMOAXOABI K OINPEACICHUIO0 COAEp)KaHHUS W IOCTPOEHUs
npeaMeTa npeaycMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIBHBIX Y4EOHBIX IEHCTBHM, MMEIOIUX
0a30Bo€ 3HaUEHHE JUISl Pa3IMUYHBIX BUIOB AEATEIBHOCTU: PELIEHUs POo0JIeM, TOMCKa, aHAIN3a U
00paboTkn HMH(POpPMALUK, HEOOXOIUMBIX Ui TNPHOOPETeHHs OIbITa MPAKTHYECKOW H
MCCJIEIOBATENBCKOM 1€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B TIO3HAHUU XUMUHU.



B nmpakTuke npenosaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, Tak U
HA YpPOBHE cpemHero oOmiero oOpa3oBaHUS, TMPU  ONPEICICHUH  COJEPKaTeIbHOU
XapaKTePUCTUKHU TIeNiel HM3ydYeHHUs MpeAMeTa HaIpaBICHUEM IEePBOCTECIICHHON 3HAYUMOCTH
TPaAMUMOHHO TMpHu3HAETC (OpPMUPOBAHHME OCHOB XUMHUYECKOM HayKh Kak o0iactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOM [EATENIbHOCTH YelOBeKAa M KaK OJHOT0 U3
KOMIIOHEHTOB MHpPOBOW KyJbTyphl. C METOAMYECKOM TOYKM 3pEHHUS TaKoM MOAXOHd K
OTIpEICIICHUIO 1IeJIeH U3YUCHHSI PEAMETA SBIISICTCS BIIOJIHE ONPAaBIAHHBIM.

CornacHo NaHHOHM TOYKE 3pEHUsl IVIABHBIMHU LEISIMH H3ydeHUsl npeaMera «XUMHSI» Ha
6azoBom yposHe (10 —11 ki1.) sIBIsIOTCS:

e (GopMUpOBaHHE CHCTEMbl XMMHUYECKMX 3HAHMM Kak BaKHeHIIed cocTaBisomen
€CTECTBCHHO-HAYYHOW KapTHUHBI MUpPA, B OCHOBE KOTOPOM JICKAT KIIFOUEBHIC MOHSITHS,
(dyHIaMEHTAIbHBIE 3aKOHBI M TCOPHUH XHWMHHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MOHMMAaHUE CYUIHOCTH JOCTYIHBIX O000OIIEHUH MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPUEN WX Pa3BUTHS U CTAHOBIICHUS,

e (dopMUpOBaHHE W PA3BUTHE MPEJCTABICHUA O HAYYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHUYECKUX peakluid, HeOOXOIUMBIX IJIsi MPUOOPETEHUs YMEHUN OPHEHTHPOBATHCA B
MUPE BEIIECTB U XMMHUYECKHX SBJICHUH, IMCIOIINX MECTO B MPUPOJC, B IPAKTHUSCKON U
MMOBCETHEBHOM KU3HH,

® pa3BUTHC YMEHUH ¥ CIHOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOIIOJIECHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIIEPHMEHTa, COOJIOACHHEM MpaBWiI 0e30I1acHOrO
oOpallleHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conmepkareibHas XapakTEepUCTUKA IIeJe W 3a7a4 U3y4YeHUs MpeaMeTa B
mporpaMMme 1o XMMHUHU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMU
B CHCTeMe cpemaHero obmiero obOpazoBaHusi. CerogHs B NPENOJAaBaHUH XUMUU B OOJbIIEH
CTEMEeHH OTAAETCAd NPEANOYTEHUE TMPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUsS O0OydeHus,
OpUEHTHUPOBAHHOM Ha TIOJATOTOBKY BBIMYCKHHMKA 0OIIe00pa3oBaTeNbHOM — OpraHU3allNH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMECHHUSIMH aKTUBHOTO TIOJYyYEHUS 3HAHWW W NMPUMEHCHUS WX B PEAbHOW JKU3HU JUTSI PEIICHHUS
MPAKTHYECKHX 3a7ay.

B cBs3u Cc 3TUM TOpH U3YYEHHH TMpeaAMeTa «XHUMHUS» JOMUHUPYIOIIEe 3HAUYCHHE
MpUOOPETAIOT TaKKE IEJIH U 3a/1a49H, KaK:

ajganTanus OOydYaroIIUXCAd K  YCJIOBUSAM JUHAMUYHO  Pa3BUBAIOMIETOCS  MUDA,
dbopMUpOBaHHE UWHTEIJICKTYyadbHO pPAa3BUTOM JMYHOCTH, TOTOBOH K CcamMo00pa3oBaHHUIO,
COTPYJHUYECTBY, CAMOCTOSTEILHOMY NPHUHATUIO TPAMOTHBIX PpEIICHHH B KOHKPETHBIX
KU3HECHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

dbopmupoBaHHe y OO0YyYarOIUXCS KIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIA),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE TS PA3TUYHBIX BHUJIOB JICATEIHHOCTHU. PEIICHUS MPOOIeM,
MoWCKa, aHaiM3a W 00paboTku uHPOpMAIUU, HEOOXOMUMBIX ISl MPHOOPETEHHUs OIbITa
JESTSIIBHOCTH, KOTOpas 3aHMMAeT BaXXHOEC MECTO B IMO3HAHWW XWMHUH, a TaKXKe JUIS OICHKHU C
MTO3UIHI YKOJIOTHYECKON 0€301TaCHOCTH XapaKTepa BIUSHUS BENICCTB M XUMHUYECKUX TPOIIECCOB
Ha OPTaHM3M YeJIOBeKa U MIPUPOIHYIO CPELY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbBHO TPHOOpPETaTh HOBBIE 3HAHUSA 10 XHUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBpEMEHHbIE HH(DOPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOWCKA M aHalln3a Y4eOHOW U HaAYIHO-TIOMYJIIPHOU MH(DOPMAIIMH XUMUIECKOTO
COJIepKaHus,



(bopMUPOBaHNE U PA3BUTHE Y O0YUYAIONIUXCS ACCOIUATHBHOTO M JIOTHYSCKOTO MBIILICHHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOEHHO HEOOXOJMMEBI, B
YACTHOCTH, MPH IJIAHUPOBAHUU U IPOBEICHUN XUMUIECKOTO IKCIICPUMEHTA;

BOCIIMTaHHE Y OOydYaroIUXcs YyOSKIEHHOCTH B TYMAHHUCTHUYCCKOH HAIpPaBICHHOCTH
XUMUH, ©€ BaXHOW PpOJIM B  peHICHHH TJ00adbHBIX  MPOOJeM  palrMOHaIbLHOrO
MPUPOJIOTIONB30BAHUS, TIOMOJHEHUS JHEPTeTUYCCKHX PECYpCOB WM COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHUSA HEOOXOJUMOCTH OEpPEKHOTO OTHOIICHUS K TPUPOJIE H CBOEMY
3JIOPOBBIO, & TAKXKE MPUOOPETCHHS OIBITA WCIIOJIb30BAHUS MMOJYYCHHBIX 3HAHHM JUIS TIPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYAIUSAX, CBA3aHHBIX C XUMUYCCKUMHU SIBJICHUSMH.

B yuebHOM mnaHe cpemHero odmiero oopazoBaHus MpeaMeT «XUMHS» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE MTPEIMETHI».

OO1ee YnCIIO 9acoB, OTBEACHHBIX U M3Y4YCHHsS XUMUH, Ha 0a30BOM YPOBHE CpPEIHETrO
obrrero obpasoBanus, cocraBisier 68 yaco: B 10 kmacce — 34 yaca (1 vac B Hememo), B 11
Kiacce — 34 yaca (1 yac B Helelo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHH

[IpenMer opraHHYecKON XMMHH: €€ BOZHMKHOBEHUE, PA3BUTHE U 3HAYEHUE B IMOJYYCHUU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpoeHUsI OpraHnveckux coequHeHui A. M. bytieposa,
e€ ocHOBHbIE MoyiokeHUs. CTpyKTypHBIE (OpPMYJBl OpraHMYECKHX BemiecTB. ['omoiorus,
n3oMepusl. XMMUYeCKas CBSI3b B OpraHMYECKUX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[lpencraBnenne o  kimaccuukanmym  OpraHUYecKkux  BemiecTB.  Homenkmarypa
OpPraHMYEeCKUX COCTUHEHHH (CHCTeMaTH4ecKas) W TPUBHAIbHBIC HAa3BaHHUS BaKHCHIIMX
MIPEJACTABUTENEH KIaCCOB OPraHMYECKUX BELIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3Y4YEHUs BEUIECTB U MX MPEBPAIICHUI: O3HAKOMIIEHUE C
o0Opa3laMu OpraHWYECKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEIIECTB, HAONIOJACHHE U OINUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
NPEBPAIICHHIO OPraHMYECKHUX BEIIECTB MPU HarpeBaHuu (IUIaBJIeHKHE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTAaB U CTPOCHHME, TOMOJIOTMYECKHH psia. MeTaH W 3TaH — MNpOCTEHIIHe
NpPE/ICTABUTENIN aJKaHOB. (pU3MYeckue M XUMHYECKHE CBOMCTBa (peakuuu 3aMelleHHs |
TOpEHUsI), HaXOXKICHUE B TIPUPOJIE, IOTyUYSHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUHN pAll. DTUIEH U NPONWIEH — MPOCTEHUIINe
NPE/ICTABUTENIM ANKCHOB. (PM3MYSCKHE W XHMUYECKHE CBOMCTBA (peakiMy TUIAPUPOBAHMS,
raJOreHUPOBAHUS, THPATAIINH, OKUCIICHHS U MTOJTUMEPH3ALNH), TOJTyYeHHE U PHMEHEHUE.

Anxanuensl: OyraaueH-1,3 m MetwnOyranuen-1,3: cTpoeHue, BakHEHIINE XMMHUYECKHE
CBOMCTBa (peakius mosumepu3anun). [lomydeHne CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJNKUHBI. COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJIOTUYECKMH psA. ALETUIeH —
NPOCTEUIINI MpeICTaBUTENb AIKMHOB. COCTaB, CTPOCHUE, (PU3NYEeCKHe U XUMUYECKUEe CBOICTBA
(peakumu TUIPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIUH, TOPCHHUS), TTOJIYYCHHE U IIPUMCHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3MYECKHE W XUMHYECKHE CBOWCTBAa (peakimu
raJOreHUPOBAHUSI M HUTPOBaHMs), MOJYYCHHE M TpPHUMEHEeHue. Tonyon: cocmaes, cmpoeHue,
Qusuueckue u xumudeckue ceoticmsa (peakyuu 2ani02eHUpOSanUs U HUMPOBAHUL), NOLYUEeHUe U
npumenenue. TOKCMYHOCTb apeHOB. [eHeTHueckas CBSA3b MEXIy  YIVIEBOJOPOAAMH,
MPUHAUICKAIIMMHU K Pa3IMYHBIM KJlaccaM.

[TpuponHble UCTOYHUKU YriIeBOAOpoaoB. [IpuponHblil ra3 u nomnyTHble HeTSHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKHM HEPTH: TMEeperoHka, KpPEeKHHT
(Tepmuueckuii, KaTamuTHYEeCKUi), muponu3. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIH yTrosib U POIYKTHI €r0 NepepadoTKH.

DKcrepuMEHTaJIbHbIE METO/Ibl M3Y4YEeHMsI BEUIECTB W MX MPEBpAIICHUN: 03HAKOMIIEHHUE C
oOpa3luamu IiacTMacc, KaydyykoB U pe3uHbl, Koyekuuu «Hedte» u «Yronp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOMU3BOJHBIX, NPOBEIECHHE MNPAKTHYECKOW pPAaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YUEHHE €TI0 CBOMCTB.

Pacuérhrle 3agayn.




BeluncneHuss 1o ypaBHEHHMIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB HJIHM MIPOJIYKTOB PEAKIIUH).

KucJiiopoacoaep:kauye opranHu4eckie coeJuHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTBI. MeETaHON M 3TaHON. CTpPOEHME, (U3NYECKHEe U
XMMHUYECKUE CBOWMCTBA (PEaKUUM C aKTUBHBIMH METaUIaMH, TaJOr€HOBOJIOPOAAaMH, TOPEHUE),
npuMeHeHne. BogopoaHeie ¢BA3U MEXAy MOJEKyJaMH CIUPTOB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroatomMHble CHMPTBI. OTUICHIVIMKONb M TIJIMLEPUH. CTpOeHHue, (u3NyYecKue u
XMMHUYECKHE CBOWCTBA (B3aUMO/ICHCTBUE CO MICIOYHBIMUA METAJJIaMHU, KQUeCTBEHHAsI PEaKIus Ha
MHOIOATOMHBIC CHHPTHI). JleiicTBUEe HAa OpraHW3M uYelioBeka. [IprMeHeHHe TIIMIepuHa |
STUJICHIIIMKOJISL.

@deHou: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
denomna. [Ipumenenue geHomna.

Anpnerunsl M Kemouwvl. DOpManbAETHI, aueTalbACTHA. CTpOCHHE, (u3muecKkue u
XMMHYECKHE CBOMCTBA (pEakUWH OKHCICHHS M BOCCTAHOBIICHHUS, Ka4YeCTBEHHBIC PEAKIHH),
HOJy4eHUE U TPUMEHEHHE.

OmHOOCHOBHBIEC TIpe/ieTbHbIE KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHe, (PU3MYECKHE M XUMHYECKUE CBOICTBA (CBOWCTBA, OOIIHE IS Kacca KHCIOT, PeaKlus
sTepuduKanuu), TMoNydeHHe u upuMeHeHne. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHUCIOT,
HUX MOIOIIee NeiiCTBHE.

CrnosxxHble 2¢upbl KaKk MPOU3BOJHbIE KApOOHOBBIX KUCIOT. ['MAPONIM3 CIOXKHBIX 3(UPOB.
XKupsl. 'maponus xupos. Ilpumenenune xupoB. bruonorunueckas posib KUPOB.

VYrieBonbl: cocTaB, Kitaccu(UKaus yrieBoaos (MOHO-, M- U MOJMcaxapusl). [ moko3a —
IpOoCTEHIINKA MOHOCaxapua. OCOOEHHOCTH CTPOEHHS MOJEKYJIbl, (U3HMYECKHEe U XMUMHYECKHE
cBoiictBa (B3ammoneiictBue ¢ ruapokcugom Mmeau(ll), okucieHre aMMHa4YHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIIIOKO3BI), HAXOXICHHE B MPUPOJE,
npuMeHeHue, Ononoruueckas posb. @orocunres. Ppykro3a Kak H30Mep INIFOKO3BI.

Kpaxman u memmono3a Kak npupoaHble monmuMepbl. CTpoeHne Kpaxmalsia U HEeJUTIOI03bL.
dusnyeckre U XMMHUYECKHe CBOMCTBA KpaxMaiia (THIpOJIi3, KaYeCTBCHHAS PEaKIUs C HOJIOM).

OKclepUMEHTalbHbIE METO/bl HM3y4YeHHs BEUIECTB M HUX IPEBpAllleHUil: MpoBeJeHHE,
HaOJIOICHUE W ONMCaHUE JEMOHCTPALIMOHHBIX OINBITOB. TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peaKiui OJHOATOMHBIX crupToB (okucieHue sTanona okcuaom wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeiictBue riuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerumoB (oxucieHHe
aMMuadHbIM pacTBopoM okcupa cepebpa(l) m ruapoxcunom memum(ll), B3ammoneiicTBue
Kpaxmaja C HOJOM), MpPOBEJCHHE IPAKTUYECKOH pabOTHI. CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérurie 3amaun.

Bbrunicienuss 1mo ypaBHEHUIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEILECTBA MJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOIYKTOB PEAKIINH).

A3oTcoaeprkaliye OpraHn4ecKue COeAMHEHMs.

AMUHOKHCIOTBL Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusznyeckue u
XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe TiUIMHA). buonmormyeckoe 3HaueHHE
aMHHOKuUCIOT. [lentumpt.



benkn xak NpUpOAHBIE BBICOKOMOJEKYJSIpDHBIE coequHeHUs. [lepBuyHas, BTOpn4Has H
TPETUYHAsi CTPYKTypa OenKkoB. XHMHYECKHE CBOWCTBA OEJKOB. THIAPOJIN3, JI€HATyparus,
Ka4eCTBEHHBIC PEaKIIMy Ha OCJIKH.

OKclepUMEHTalIbHbIE METOJIbl M3YYEHHUS BELIECTB M UX IpEeBpalleHUi. HaOIoAeHuEe U
ONKCaHUE JEMOHCTPALlMOHHBIX OIIBITOB. JI€HAaTypalus OEJKOB INpU HarpeBaHUM, IL[BETHBIC
peakuuu OEIKOB.

BbicokomoiieKkyIsipHbIEe COeJUHEHHS

OCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJSIPDHBIX COCIMHEHHUI. MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IIOJIMMEPU3aluU, CPEeIHAs MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJMMEPU3ALHs U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METO/Ibl M3Y4YEHMs BEUIECTB U MX IPEBPAIICHUN. O3HAKOMIIEHHUE C
o0pa3iaMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanust MexXnpeaMETHBIX CBsI3ed Npu M3y4eHHH opranmyeckod xumuu B 10 kiacce
OCYIIECTBJISIETCSl YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHM, TaKk U
MOHSATHH, SBISAIOUIMXCSA CUCTEMHBIMU JJIS OTIEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTI'O LIUKJIA.

OOue ecTecTBEHHO-HAY4YHbIC IMOHATHS. SIBIEHUE, HAyyHbIH (akKT, TUIOTE3a, 3aKOH,
TEOpus, aHaju3, CUHTE3, Kilaccupukauus, TI[EePUOJUYHOCTh, HAOJIOEHUE, HU3MEpPEHHE,
AKCIEPUMEHT, MOJICIUPOBAHHE.

®duszuka: MaTepus, SJHEPIUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SJHEPIETUUYECKUI YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHME BEIIEeCTBA, (PU3MUECKUE BEJIMYMHBI U €MHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BelIIECTB B OpraHusMme, (pOTOCHHTE3,
OMONOTHYECKH aKTHBHBIC BelecTBa (OCJKH, YTIIEBOBI, XKHUPHI, (PepMEHTHI).

['eorpadusi: MuHepaibl, TOpHbIE TOPO/IbI, TTOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: NuIIeBble MPOIYKThl, OCHOBBI PAllMOHAILHOTO MUTAHMs, MOIOIIIME CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MpernapaThl, MaTepHalIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMMUSA

TeopeTrnyecKkue OCHOBbI XUMHMHU

XuMudeckul dieMeHT. AToMm. Sapo aroma, U30TOMBL. JJEKTpOHHas 000JI0dYKa.
DHepreTHYeCKHe YPOBHHM, MOAYPOBHU. ATOMHBIE opOUTanH, S-, pP-, d- snemenTs. OCOOEHHOCTH
pacrmpeieNieHus JIEKTPOHOB MO OpPOUTANIIM B aTOMax AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKkTpoHHas KOHGUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH W Ilepuoguueckas cucrema xuMuueckux saeMeHtoB . M.
MenneneeBa. CBs3p mepHoauvecKoro 3akoHa W [lepuoamdeckol CHCTEMBI XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOM TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIINaM U NepuoaaM. 3HaueHHUE MEPUOIUYECKOro 3aKOHA B PA3BUTHH HAYKH.

CrpoeHrie BemeCTBa. XHUMHUYECKas CBSA3b. BHIBI XMMHYECKOW CBsA3UM (KOBaJICHTHAsS
HETOJISIpHAsl W TOJIAPHAs, MOHHAs, MeTaTMuecKkas). MexaHu3Mbl 00pa3oBaHHs KOBAJCHTHOM



XUMHYECKOH CBsI3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BomopoaHast ¢BsA3b. BaneHTHOCTb.
DNEeKTpoOTpULIaTeNbHOCTh. CTenenb okucieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BELIECTB OT THIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonaTue o gucnepcHbIx cucteMax. MICTHHHBIE U KOJUIOMAHBIE pacTBOpPbl. MaccoBast 1ois
BEILIECTBA B pACTBOPE.

Knaccudukanuss HeopraHumdeckux coeauHeHud. HomeHkiarypa HeopraHudeckux
BEILIECTB. ['€eHeTnyeckas CBsI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKAIUX K pPa3IudHbIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukamuss XMMUYECKHX peakuuil B HEOPraHHMYECKOW u
OpraHMYECKOM XMMHUH. 3aKOH COXPAHEHHUSI MACCHI BELIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPIUH MPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakmuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHUMBIE PEAKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOIMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jlelllarense.

Onektponutnueckas aucconuanus. CuibHble M crnabble 37eKTpoiauTsl. Cpela BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAs, HEUTpaIbHas, IICTIOYHAS.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHMs] BEUIECTB M HX MPEBPALLCHUN: JIEMOHCTpaIus
tabmun «llepuonnueckas cucrema xumudeckux snemeHToB JI. M. MeHneneeBa», u3ydeHue
MoJieNied KPUCTAUIMYECKHX PEImIETOK, HAOMI0IEHHEe ¥ ONMUCAaHWE JICMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (pa3ioXKeHHWE MEPOKCHAA BOJOPOJAa B MPHUCYTCTBUH KaTaln3aTopa,
ONpeNIeTIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBbHOTO MHAMKATOPA, PEaKLUU
WOHHOTO OOMeEHa), TPOBEICHHE MPAKTUYECKOH paboThl «BrusHUE pa3nuuyHbX (aKTOpOB Ha
CKOpPOCTh XUMHUYECKOU PEAKIIUH.

Pacuétnbie 3anaumn.

PacuéTel o ypaBHEHUSIM XUMUUYECKUX PEAKIIU, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi J10JI BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnel. Ilonmoxxenne HemerauioB B llepuognyeckoil cUCTEME XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI atomMoB. (Du3Hueckue CBOHCTBA
HEMETaJUIOB. AJIJIOTPOIHSI HEMETAJUIOB (Ha MPUMeEpe KUCIopoa, cepbl, hochopa u yrieponaa).

XUMHUECKHE CBOMCTBA BaKHEHIINX HeMeTalioB (raJoreHoB, cepbl, a3ora, (ocdopa,
yriepoja ¥ KpeMHUS) U UX COeIuHCHHH (OKCHIOB, KUCIOPOICOAEPIKAIIUX KHCIOT, BOJOPOTHBIX
COCIMHEHUHA).

[IpuMeHeHre Ba)KHEUIIIUX HEMETANIOB U UX COECIMHEHUM.

Mertamnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XMMHYECKUX AJIEMEHTOB [l.
U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O61ue
¢duznyeckue cBoiicTBa MeTayioB. CIUTaBbl METANIOB. DJIEKTPOXUMHUYECKUN PsAJl HANPSHKEHUN
METaJUIOB.

XUMHUECKHE CBOWCTBA BaXKHEHIIMX META/UTOB (HATpWil, KajWii, KajblMi, MarHui,
AIIOMUHUH, IUHK, XPOM, XKeJIe30, ME/Ib) M UX COCTUHCHHH.

O61me crocoObl mosyyeHust MeTaIJIoB. [I[puMeHeHne MeTaioB B OBITY M TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/Abl H3yYEHHUs BELIECTB M UX NPEBPAIlCHU. H3yuyeHUe
KOJUIeKIMU «MeTajuibl U CIJIaBbl», OOpa3loB HEMETAIJIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3ama4, HaONIOJlEHWE U  ONHCAaHUE JEMOHCTPALIMOHHBIX M JJAOOPaTOPHBIX  OIBITOB
(B3auMOICHCTBHE THUAPOKCHIA ATIOMHHHS C PACTBOPAMH KHUCJIOT U IIEJIOYeH, KaueCTBEHHbBIC
peaKIMy Ha KAaTUOHBI METAJLIOB).

Pacuérnble 3agaun.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacdéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OJTHO U3 BEIIECTB MMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponb xuMuu B o0ecriedeHUH 3KOJOTHUYECKON, SHEPreTHUEeCKON U MUILEBO 0e30MacHOCTH,
pa3BUTHM MeOUUUHBL. [IOHATHE O HAy4HBIX METOJNAX IO3HAHUS BEIIECTB M XUMHYECKUX
peaKuuu.

[IpencraBiaenus 00 OOMMX HAyYHBIX MNPHUHIMIAX T[POMBIIUICHHOTO MOJY4YEeHUS
BAKHEUILIUX BEUIECTB.

YenoBek B MHUpE BELIECTB W MATEPUATOB. BAXXHEHIIME CTPOUTENIBHBIE MaTEpHUalbl,
KOHCTPYKIMOHHBIE MaTepHuajbl, KPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl i1 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEPATIbHBIEC y100pEHUsI.

XUMHUS U 3]10pOBbE YEJIOBEKA: IPAaBWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOr0 UCIOIb30BaHUS IPENapaToB OBITOBOM XMMHUU B TTIOBCETHEBHOMN KU3HH.

MexnpeIMETHBIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBA3€H MpU U3y4eHUH OOIIeH M HEOPraHU4YeCKONW XUMHH B
11 kmacce ocyIiecTBISIETCS Yepe3 UCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH,
TaK Y MOHATHUH, SBIISIIOIIAXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAYYHbIE TMOHSTHS. HAy4YHbIH (DakT, THIOTE3a, 3aKOH, TEOpHs,
aHalW3,  CHUHTe3,  KiIacCU(UKalus,  MEePUOJUYHOCTh,  HAONMIOJEHUE,  HKCIECPHMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, SIBJICHHE.

®dusuka: Marepus, SHEPrus, Macca, aToM, BJEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZ0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUil YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, (U3NUECKUE BETMUMHBI U €AMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IbI, MTOJIE3HBIE HCKOMAeMBbIe, TOTLIUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIIEHHOCTD, METaJUTypTIUs, MPOU3BOJACTBO
CTPOUTEIBHBIX MaTepUaJIOB, CEIIbCKOXO0351CTBEHHOE MPOU3BOJICTBO, MUILEeBas
MPOMBINIUICHHOCTh, (papMareBTHYECKass MPOMBIIIJICHHOCTh, TPOU3BOJICTBO KOCMETHUECKHUX
MIPENaparoB, NPOU3BOJCTBO KOHCTPYKLUMOHHBIX MAaT€pUANIOB, 3JIEKTPOHHAS NPOMBILLICHHOCTD,
HAaHOTEXHOJIOTUHU.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BA30BOM YPOBHE CPE/IHEI'O OBILEI'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOyYaroIIMMUCS
nporpaMM CpeaHero oOIiero oopazoBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM U IPEAMETHBIM).
Hayuno-meronuueckoil OCHOBOW il pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
IpOrpaMM CPeAHEro o01Iero oopa3oBaHus ABISIETCS CHCTEMHO-/ESTEIIbHOCTHBIM MOIXO/.

B coOoTBETCTBMM C CHCTEMHO-ICSTEIBHOCTHBIM MOJXOIOM B CTPYKTYpE JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA MpenMeTa «XUMHSI» Ha YpPOBHE CpEIHEro o0mero oO0pa3oBaHUS
BBIJICJICHBI CJICAYIOUINE COCTABIISIONIHE:

OCO3HAaHUE OOYYAIOMIMMHUCS POCCHUCKOW T'pa)kJaHCKOM HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIILHOCTU M CaMOOIIPEIEIICHUIO;

HaJIMYUE MOTUBAIIMHU K O0YUYCHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH ¥ NCTOPUYECKUX TpaJuIii 0a30BOM HAYKN XUMHH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOICTBOBATHCS B CBOCH HEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYLIIMMH IEJIOCTHOH CHUCTEME XHMHYECKOTO
o0OpasoBaHus;

HaJIMYUe TPABOCO3HAHMS DSKOJOTHMYECKOH KyJIbTyphl W CIOCOOHOCTH CTaBHTh LEIU M
CTPOUTD KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE pe3y/IbTaThl OCBOCHHS TpeaMera «XHMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOI M BOCIHTATENPHOW JEATENBHOCTH B COOTBETCTBHM C TYMAaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBCHHBIMH ILIEHHOCTSMH M HJACAJAMH POCCHUICKOTO
TPaXIaHCKOTO OOINECTBa, NPHHATHIMH B OOLIECTBE HOPMAaMU U TIPaBHJIAMHU TIOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOILIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAaHOBJICHUS
JMYHOCTH 00Yy4aroIuXcsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS NpeaMeTa «XUMHS» OTPaXaloT c(HOPMHUPOBAHHOCTH
OIbITA TIO3HABATENIFHON M TPAKTHYECKOH JEATEIBHOCTH OOYYaroIUXCs 110 peau3anuu
NPUHSTBHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCIIC B YaCTH:

1) rpa:KaaHCKOro BOCIIMTAHMSA:

OCO3HaHUsI 00YYAIOMIUMHKCS CBOMX KOHCTHTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBAKECHUS K
3aKOHY M TPaBOIOPSIKY;

NPEJICTABICHUS O COLMAIBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOMW NIESTEIBHOCTH NPU CO3JIaHUU Y4eOHBIX TPOEKTOB,
pELICHUH YUeOHBIX U MIO3HABATEILHBIX 33/1a4, BHIIOJHEHHH XUMHYECKHX SKCIICPUMEHTOB,;

CMOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YUIEOHOH NESTETbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHMUS:

IICHHOCTHOTO OTHOILICHUS K HCTOPUYECKOMY W HAayYHOMY HACJICAHMIO OTEYECTBEHHOMN
XVMUH,

YBaXEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUYECKOTO MPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTYIKEHHS HAYKH €CTh pe3yJbTaT JUIUTEIbHBIX HaOIIOACHUIA,
KPOTOTIIUBBIX SKCIIEPHUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAa YYEHBIX U PAKTHKOB,



UHTEpeca M TI03HABATEJbHBIX MOTHBOB B TMIOJYYEHHH U TIOCIEOYIOIIEM aHallu3e
UH(GOPMAIIUHU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS .

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHbIE C XWMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE IMOBEJEHUE M IOCTYINKH CBOMX TOBAapUIIEH ¢ MO3UIUil
HPABCTBEHHBIX U [TPABOBBIX HOPM U OCO3HAHME MOCIIEACTBUNA ITUX MOCTYIIKOB,;

4) hopMHUpPOBaHUSI KYJIBTYPbI 3I0POBbSI:

MOHUMAHUS I[IEHHOCTEeW 370pOBOTO U 0€30MacHOro oOpasza KU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (hM3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

coOnrofeHus MpaBuil 0E30MacHOTO OOpalleHUs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYIOBOU JICATEIIHBHOCTH,

MOHUMAHHUS [EHHOCTH TPAaBWI WHAWNBUAYAIBHOTO U KOJUICKTUBHOTO OE€30TacHOIO
MOBE/ICHHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUsI MOCTCACTBUN M HEMPHUATHS BPEIHBIX NPUBBIYEK (YIOTpEOJCHUS aKOTroJs,
HApKOTUKOB, KypEeHUSI);

5) TPy10BOT0 BOCIIMTAHUSI:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATENbCKOW JESTEIBHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX JAESATEIbHOCTH;

YCTAaHOBKH Ha AaKTUBHOEC Yy4YacTHEe B PCIICHUH MPAKTHYCCKUX 3134 COIHAIBHOM
HaMpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAKTUYECKOMY H3YYCHHIO TpodeccCuil pa3lIuyHOro pojaa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHS MTPEIMETHBIX 3HAHUH 110 XUMHUH;

YBaXXCHHS K TPYILY, JIOASM TPYyJia U pe3yiibTaTaM TPYAOBOH JESITEeIHbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIyaJIbHON TPacKTOPUH 0Opa3oBaHUS,
Oynyieit mpodeccuu U peanu3aluyd COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00111eCTBa,;

6) 3K0JI0OrH4ecKOro BOCUTAHUS:

9KOJIOTHYECKH IIeJIeCO00Pa3HOr0 OTHOIICHHS K PHUPO/IE, KaK UCTOYHHUKY CYIICCTBOBAHHS
’KU3HU Ha 3emiie;

MOHMMAaHUS TJI00AIILHOTO XapaKTepa SKOJOTHYECKUX MPOoOsieM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOAHON U COLMATIBHOU CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH HCIIOIB30BAHUS JIOCTIKEHUN XUMUH ISl PEIICHUS BOIIPOCOB
paIoOHATBHOTO MTPUPOIOTIONB30BaAHUS,

AKTUBHOTO HETIPUSATHS JEHCTBUI, MPHUHOCSIINX Bpe] OKPYXKAIOILIeH MPUPOAHON cpere,
YMEHHS TPOTHO3UPOBATh HEOIArOMPHUATHBIC SKOJIOTHYCCKHE ITOCICICTBUS MPEITPHHIMACMBIX
JIEMCTBUM U NPEJOTBPAILATh UX;

HAJIMYUSL PA3BUTOTO DKOJOTHYECKOTO MBIIUICHUS, JKOJIOTUYECKOW KYJIbTYpPHI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCSI HUMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBLHON MPAKTUKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSTH UICOJIOTHH XeMO(hoOuH,

7) IEHHOCTH HAYYHOTO TIO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHS HAYKHU U OOIECTBEHHOW MPAKTHKHU,



NOHMMAaHMS CHEHU(PUKA XHMUU KaKk HAyKH, OCO3HaHUs €€ poiau B (HOPMHUPOBAHHUU
PaLMOHATIFHOTO HAyYHOTO MBIIIICHHUS, CO3AaHUHU LEJIOCTHOTO MPECTABICHUA 00 OKPYKaIOIIeM
MHUpE KaK O €AMHCTBE IPUPOJAbI M YEJIOBEKa, B MO3HAHMM IPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHnr TpobiieM COXpaHEeHUs TPUPOJAHOTO PaBHOBECHS,

yOexAEHHOCTH B 0COOON 3HAYUMOCTH XUMHUH JIi COBPEMEHHON LMBHMIM3ALUU: B €&
TYMaHHCTUYECKOH HANpaBI€HHOCTH M BAXKHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepUaTbHOM
KYJIBTYPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M HKOJIOIMYeCKOl O0e30MacHOCTH, B Pa3BUTUHU MEAMIIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(OPTHOM KU3HU KaXKJIOTO 4YJeHa
oOmiecTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH. IIOHUMAaHHUS CYIIHOCTHM METOJIOB IIO3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJTy4aeMble 3HAHUS IS
aHanM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MHUpPAa M MPOUCXOISAIIMX B HEM HM3MEHEHMHI,
yMEHUS ie7aTh 000CHOBAHHBIE 3aKITFOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIb30BaTh XMMHUUYECKUE 3HAHUSI IJISl PEIICHUs pooiieM
B PEANIbHBIX )KU3HEHHBIX CUTYAIUIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BAaTENbCKON S TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CamMoOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMU,

WHTEpeca K OCOOCHHOCTSAM TpylJa B pPa3IUMYHBIX cdepax npodeccrHoHambHOM
JeSITEIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHUS y4yeOHOro mpeameTa «XUMHUS» Ha YPOBHE
cpeaHero odmiero o0pa3oBaHus BKIIIOYAIOT!

3HaUYUMBIC 1T (DOPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUILTHHAPHBIS
(MexmpenMeTHBIC) OOIIICHAYYHBIC TIOHATHUS, OTPAKAIOIIHIE [[EIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBCHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprus, SIBICHHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHHIUII, THIIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIC0OBAHIE, HAOIIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTHE);

VHHUBEpCaJbHble  y4eOHbIE  JEeHCTBUS (mo3HaBaTebHBIC, KOMMYHHUKATHBHBIE,
peryasSTHBHBIC), oOecneunBaronme (HOpMUpOBaHHE (PYHKIIMOHAIBHOW TIPaMOTHOCTH H
COITMATPHOM KOMIETEHITUU 00yJaroIInXcs;

CIIOCOOHOCTh ~ OOYYAIOIMUXCS ~ HMCIOJh30BaTh  OCBOCHHBIC  MEXIMCIHMILTHHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHbIEe YydeOHBbIC ACHCTBHUS B IO3HABATENHHOU U
COIIMATILHOM MPaKTUKE.

MeTtanpeMeTHBIE PE3yJIbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUCOHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU M PETYISITHBHBIMU JICHCTBHSIMH.

OBi1ajieHHe YHUBEPCAJbLHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU .

1) 6a3oBble JJOrHYeCKHeE ICHCTBUS

CaMOCTOSITENILHO (OPMYJIHPOBaTh W aKTyaJIU3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh,

OTIpEICNIATh LENH JEATEIHHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPHH WX JOCTHKEHUS,
COOTHOCHTH PE3YJbTaThI ACSITEILHOCTU C TIOCTABJICHHBIMU IICIISIMU;



WCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBINIJICHUS — BBIACIATH
XapaKTepHbIe TPHU3HAKK TIOHSATUH W YCTAaHABIMBATh WX B3aUMOCBSI3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE OHSTHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB W SBJIICHUH,

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTsI KITacCU(PUKAITMN BEIIECTB U XMMHUYECKUX PEaKIUi;

yCTaHABIUBATh MPUYNHHO-CJICJICTBEHHBIE CBA3U MEXIY NU3YyYaeMbIMU SIBJICHUSMH,

CTPOHTH JIOTUYECKHE PpACCYXJCHUS (MHAYKTUBHBIC, [CAyKTHUBHBIC, I10 aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJbI M 3aKJIFOYEHU,

OPUMEHSTh B MPOIECCe MO3HAHUS, UCIOJb3yeMble B XUMUU CHMBOJIHUYCCKUE (3HAKOBHIC)
MO/IEJIH, PEOOPA30BBIBATH MOJICIBHBIC MPEJICTABICHUS — XUMUYECKHUN 3HAK (CUMBOJI) 3JIEMEHTAa,
XuMudeckas (opMmyna, ypaBHEHHE XHUMHYECKOH peakuud — TPU PEHICHHH Y4eOHBIX
MO3HABATENIBHBIX W TMPAKTHYECKUX 3aj]ad, NPUMCHATh Ha3BaHHBIE MOJCIIBHBIC IMPEICTaBICHUS
JUTSL BBISIBIICHUS] XapaKTEPHBIX MTPU3HAKOB U3YUYaEeMbIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE IeHCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUYECKUX PEAKIUH;

dbopMynupoBaTh LEAM M 3aJa4d  HMCCIEIOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENLHO C(HOPMYIMPOBAHHBIE BOIMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMUPOBAHUS THITOTE3BI IO MPOBEPKE MPABHUIIBHOCTH BHICKA3bIBACMBIX CY)KIICHUH;

BJIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO IUTAHUPOBAHHUS M TIPOBEIACHUS YUCHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM IpPOIEcca, CaMOCTOATEIBHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (GopMyIupoBaTh OOOOLIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACITAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHHUYECKON MCCIeI0BaTENbCKOW M MPOEKTHON JesSTENbHOCTH,
MPOSIBIISATh CIHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSATEIHHOMY TIIOMCKY METOJIOB pEIIeHHUs
MPAKTHYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUSI.

3) padora ¢ uHdopmanueii:

OPUCHTHUPOBAThCS B  PA3jMYHBIX HCTOYHHUKAX WHPopManuu (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XHMHYECKOTO COJCpKaHHWs, CIpaBOYHbIE TOocoOus, pecypchl HMHTepHera),
AHATM3UPOBATh WH(MOPMAILMIO PA3IMYHBIX BHIOB W (DOPM TPEICTABICHHS, KPUTHYCCKU
OIICHUBATh €€ JOCTOBEPHOCTHh M HEITPOTHBOPECUYHUBOCT;

dbopMynHupoBaTh 3ampochl W MPHUMEHATH pa3IUYHbIE METOABl NpPH IOUCKE U OTOOpe
uH(pOpMaIii, HEOOXOAMMOM JIJIsl BBITIOTHEHHS YYEOHBIX 33729 OMPEeIEHHOTO THIIA,;

PHOOpETaTh OIBIT WCIOJb30BaHUS WH(OPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH H
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBHIOMPATh ONTUMAIBbHYIO (POPMY Tpe/cTaBiIcHHUs HHPOpMAIHK (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJHUIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpEACTBA MNpU padoTe ¢ XUMHUYICCKOU
uHpOpManuei: MPUMEHATh MEXNpeaMeTHble ((PU3NUYecKne W MaTeMaTHUECKHE) 3HAKH M
CUMBOJIBI, (hopmyIibl, aOOpeBUATYPBI, HOMEHKIATYPY;

HCTIONIb30BATh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISTHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATUBHBIMU JA€HCTBUSAMM

3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY)KIaeMOW TEMBbI B XOJ€ JAHMAajIora u/uim AUCKYCCHH,
BBICKA3bIBaTh UJCH, (OPMYIUPOBATh CBOU TMPEAIOKEHUS OTHOCHUTEIHHO BBIMOJHEHUS
MPEJI0KEHHOM 3a/1a4H;



BBICTYIIATh C MPE3CHTAIel Pe3ysIbTaTOB IO3HABATEIFHON AEATENBHOCTH, MOITYYSHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBINOJHEHHH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTHUECKOM paboOThl MO HCCIEAOBAHHIO CBOWCTB H3Yy4aeMbBIX BEIIECTB,
peanu3anuy y4eOHOro MpoeKkTa W (OPMYJIMPOBATH BBIBOJBI IO pE3yiIbTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKICHUS 1 OOMEHA MHCHHUSAMH.

OgJiaieHNe YHUBEPCAJIBLHBIMH PeryssTHBHBIMU J1eHCTBUSAMU

CaMOCTOSATENIPHO IIJIAHUPOBATh U OCYILECTBISTH CBOIO IO3HABATEIbHYIO AEATEIHHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npengaraeMblii arOPUTM JICHCTBUM HPHU BBIMOJIHEHUH Y4eOHBIX M HCCIIEIOBATEILCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CIIOCOO MX pEIIeHHs ¢ YUETOM MOIYYEHUSI HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUECKUX PEAKIIHIX;

OCYIIECTBJISAITh CAaMOKOHTPOJIb CBOEH JICATEIBHOCTH HAa OCHOBE caMOaHalM3a |
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenMeTHBIE pe3ysbTaThl OCBOEHUS Kypca «OpraHuueckasi XuMUs» OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHWMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJIM XHMHUU B TO3HAHWUU SIBJICHUA TPUPOIbI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIbTYpPhl JHYHOCTH, €€ (DYHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIUMOW MAJis
pelieHus TPaKTUYeCKUX 3aJad W HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
370pPOBBIO U PUPOTHOM CPEAE;

BIIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
HOHATHUS (XUMUYECKUN IJIEMEHT, aToM, 3JICKTPOHHAsE 000J0YKa aTOMa, MOJICKYJa, BAJICHTHOCTD,
SJIEKTPOOTPHIIATEIbHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas ¢opmynaa (pa3BépHyTtas u
COKpamiéHHast), MOJIb, MOJSIpHAas Macca, MOJISIPHBIA  00BEM, YIJICPOJHBIA  CKEJIeT,
GbyHKIMOHAMbHAS TpYMIMa, paguKkai, U30Mepus, HU30Mephbl, TOMOJOTHYECKUN PsAZl, TOMOJIOTH,
YTIE€BOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINEe COCAUHEHUsI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BCHO, BHICOKOMOJICKYJISIPHBIC COCIMHCHHUS); TCOPUU U 3aKOHBI (TEOpHUs CTPOCHUS OPTaHUYCCKUX
BemectB A. M. bBymiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECCKHE 3HAHMSI, JISXKAIIHE B OCHOBE MOHUMAHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUM, (PAKTOIOTUYECKUE CBEJCHUS O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MTaCHOM MCIOIb30BaHNN BAKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JEATEITHHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISTH XapaKTEPHBIC NMPU3HAKU MOHSATHH, YCTAaHABIIUBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSATHS PU ONUCAHUU COCTaBa, CTPOEHUS U
MpeBpalIeHU OPraHMYEeCKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HMCIOJb30BaTh XWMHUUYECKYIO CHMBOJUKY IS COCTAaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOH) (HOPMYJT OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMHUYECKUX PEaKIMi, U3roTaBIMBaTh MOJEIH MOJIEKYJ OPIrAaHMYECKUX BEILECTB
JUTSL WULTIOCTPALIUY UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB MO WX COCTaBYy M CTPOCHHIO K ONpene€HHOMY Kiaccy/Tpyrmime COeanHeHUN
(yriaeBomopoabl,  KHCIOPOJ M a30TCOACPXAIIUEC  COCIAUHEHHS, BBICOKOMOJICKYJISIPHbBIE



COeIMHEHUs), JaBaTh MM Ha3BaHHs Mo cucremarmueckoir HomeHkmatype (IUPAC), a Taxke
NPUBOJUTH TPUBHAJbHBIC HA3BAHUS OTICIBHBIX OPraHUYECKHX BEHICCTB (ITHIICH, MPOIMJICH,
alleTUICH, STHICHTJIMKOJb, TIHIEPHH, (eHos, (GopMalblAeTua, aleTalblCTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAasi KUCIIOTa, OJICMHOBAsi KUCJIOTA, CTEAPUHOBAsl KUCIIOTA, TIOK03a, (pyKTO3a,
KpaxmaJl, [eJUTI0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BHJIbI XHMHYCCKOW CBSI3U B OPraHUYCCKHX
coeiHeHUsX (OMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHHSI TEOPUU CTPOCHHS OPTaHHMYECKHX
BeniecTB A. M. BytiepoBa st 0ObsSCHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIIECTB,;

c(OPMHUPOBAHHOCTh YMCHHMU XapaKTEPHU30BaTh COCTaB, CTPOCHHUE, (UIUYECKUE U
XUMHYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTEICH PA3IMYHBIX KJIACCOB OPTaHHMYECKUX BEIECTB
(MeTaH, »TaH, OSTHJEH, NPOIWIEH, aleTwieH, OyraaueH-1,3, merunOyramuen-1,3, OeH3zo,
METaHOJI, STAHOJI, STUJICHTJIUKOJb, TJIUICPUH, (EHOJ, aleTalbIeTil, MypaBbUHAs U YKCYyCHas
KHCJIOTHI, TJFOKO3a, Kpaxmai, [eJI0I03a, aMHUHOYKCYCHAas KHCIIOTa), HUTFOCTPHPOBATH
TCHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHCHHSIMH COOTBETCTBYIOIIUX XMMHYECKHX PEAKIUN C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHHMKH YIJIICBOAOPOIHOTO ChHIPhS
(HedTh, TPUPOAHBIA Ta3, yroijib), CIOCOOBI HUX MEPepabOTKM M MPAKTHUYECKOS MPUMEHCHHE
NPOJIYKTOB NIEPEPadOTKH;

c(OPMHUPOBAHHOCTh YMEHUN TPOBOJWTH BBIUMCICHHUS I10 XWMHUYECKUM YpPaBHEHHUSM
(Maccel, 00bEMa, KOJNIMYECTBA MCXOJHOTO BEIIECTBA HIIM MPOJYKTa PEAKIIMHA 10 WU3BECTHBIM
Macce, 00bEMY, KOJIMIECTBY OJHOTO U3 UCXOMAHBIX BEIIECTB WK MPOIYKTOB PEAKIIHH);

c(OPMHUPOBAHHOCTh YMCHHI BJIAZICTh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METOIAaX HAYYHOTO
MO3HAHUS, WCIONB3YEeMbIX B XHMHH TIPU HM3yYCHHH BEIICCTB W XUMHUYCCKUX SIBIICHUM
(mabmrozieHne, W3MEpPEHHE, OSKCIIEPUMEHT, MOJCIMPOBAHUE), HCIOJNb30BaTh CHCTEMHBIC
XUMHYCCKHE 3HAHUS JIJISI IPUHSATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IIPUMCHECHUEM;

c(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MpaBHiIa MOJIh30BAHUS XUMHUYCCKOW MOCYION U
mabopaTOPHBIM 000PYIOBAHKEM, a TAK)KE MpaBHia OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSIMH TI0 BBITOJHCHHIO Ta00PAaTOPHBIX XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUIl TUITAHUPOBATh W BBIMOJHATh XUMHUYCCKHIA DKCIICPUMEHT
(mpeBpallieHUs] OPraHUYECKUX BEIIECTB MPU HATPEBaHUM, MOJYYCHUE ITHICHA M M3YYCHHUE €TO0
CBOWMCTB, Ka4yeCTBEHHBIE pEAKIMH OPraHWYEeCKHX BEIIECTB, JCHATYpaIlis OCIKOB MpH
HArpeBaHWH, IIBETHBIC PEAaKIMU OCIIKOB) B COOTBETCTBHMH C MPaBUIAMU TEXHUKH 0E30MACHOCTH
npu OOpallleHUH C BEIIECTBAMH M JIAOOPATOPHBIM OOOPYAOBAaHHEM, MPEICTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCu ypaBHEHHWU COOTBETCTBYIOIIMX PEAKIMHA H
(bopMyIHpPOBaThH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIM3HPOBATH XUMHUECKYIO HH(POPMAIIHIO,
MOJTy4aeMYy0 M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(opManuu, IHTEpHET U APYTHX);

c(OPMHUPOBAHHOCTh YMEHHI COOJIIOJATh TMpaBWIa SKOJIOTUYECKH IIeIeCO00Pa3HOTro
MOBEJICHUST B OBITY W TPYIOBOH JEATEILHOCTH B IEJISIX COXPAaHEHHS CBOETO 3II0POBBS U
OKpYXaIoIleil MPUPOHOW CpeJlbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUSI HA YKHUBBIE OpPraHU3MBI
OTIPENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIcH mokasatens [1JIK, moscHsITh Ha
npUMeEpax CrocoObl YMEHBIIICHUS U TPEAOTBPALICHUS UX BPEIHOTO BO3JCHCTBHUS HA OpraHHU3M
YeIIOBEKa;



JUIE OOYYarOIUXCsl ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE TPUMEHSTH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHUYCCKUX ﬂBHCHHﬁ;

JUISE  CJICTIBIX ¥ CIA0OBUASIIMX OOYydYalomuXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOUYCYHYIO cCUCTeMy 00o03HadYeHu# JI. bpaiins i 3anucu XuMuIecKux (GopMyIL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHsS Kypca «OOmias W HeopraHuyeckas XUMUsS»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOH COCTaBJSIONICH €CTeCTBEHHO-
HAYYHOW KApTUHBI MHUPA, POJIM XUMHUHU B TIO3HAHWU SIBJICHHUA TPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHAST W KYJIbTYpPhl JHYHOCTH, € (DYHKIIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOW st
pelleHrsT TPAaKTHUYECKUX 3a7ad M DSKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XHMHUYECKUX 3HAHUK, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarouiue
HNOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIE O00BEM, BaJICHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHUsI, XHMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAS, METAIMYECKasi, BOJIOPOIHAS),
KpUCTaJUTMUECKasi  pemiérka, THIIBI XUMHYECKHUX  PEaKIMii, pacTBOP, AJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJUTHYECKAS] JUCCOLUMAIMUSA, OKUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHYECKOW  peakIuk, XHMHUYECKOC paBHOBECHE); TEOpPUHU W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jaucconuanuu, nepuoauueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBPAIICHUS] YHEPTUU TPU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CHMBOJHYECKHN S3bIK XHMHH, MHPOBO33PCHUYCCKHE 3HAHUS,
JeXalKe B OCHOBE IMOHMMAHMS MPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX SIBICHHH,
(dakToNornyecKrue CBEJCHUSI O CBOMCTBAX, COCTaBe, MOMYUYEHUH U O€30MacHOM HCIOJIB30BaHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MIPAKTUUYECKON JEATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBIABIISITH XapaKTEPHbIC NMPU3HAKU MOHSATUMN, YCTAaHABIIUBATH
UX B3aMMOCBS3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHA NPHU ONHCAHUU HEOPTaHMUYECKHUX
BEILECTB U UX NPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUW HMCIOJIb30BaTh XMMHUUYECKYIO CHMBOJIUKY IS COCTAaBJICHUS
dbopMyn BEMIECTB W ypaBHCHUN XMMHUYECKHUX PEAKIUH, CHUCTEMATHYCCKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBManbHble Ha3BaHHS OTICIBHBIX HEOPraHMYECKUX BemlecTB (yrapHelid ras,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, Herami€Has HM3BeCTb, MUTbEBas COJa, MUPUT U
JpyTHE);

c(hopMUPOBAHHOCTh YMEHHUI OTIPECIISITh BAJICHTHOCTh M CTETICHb OKUCIICHUS XUMUYECKHUX
DJIEMEHTOB B COCAMHEHUSX PA3INYHOTO COCTAaBa, BUJ XUMHUCCKOW CBs3H (KOBaJICHTHAsI, HOHHAS,
METaJUTNYeCKasi, BOJOPOJIHAS) B COCIMHCHUSIX, TUI KPHCTALTMUCCKOW PEIIETKH KOHKPETHOTO
BerlecTBa (aTOMHas, MOJIEKYJIsIpHas, HWOHHAs, MeTa/UTMYecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIUBATH NMPHUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K ONpeAeIEHHOMY KilacCcy/rpyrie coequHeHn# (TpocThie BEIecTBAa — METAJLIbI U
HEMETaJUTbl, OKCHJIbI, OCHOBAHHMSI, KUCIOThI, aM(pOTEPHbIE THIPOKCH/IbI, COJIH);

c(hOopMUPOBAHHOCTh YMEHHM pacKpbIBaThb CMBICH Mepuoaudeckoro 3akoHa J[. M.
MenzgeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
HMPOTHOCTUYECKYIO (PYHKIIUH,



c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 1eMeHTOB 1-4 nepuonos Ilepuonuueckoii cucTeMbl XMMHUUECKUX 3y1eMeHTOoB [[. U.
MeHneneeBa, HCIONb3Yys MOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY», «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHYECKHX OJJIEMEHTOB U UX
COeIMHEHUH 10 nepuoaam u rpynnam llepuoaudeckoit cucremMbl XUMUYECKUX 31emMeHToB Jl. 1.
Meneneena,

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHMHUYCCKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPAa3JMYHBIX KJIaCCOB, IOATBEPKIATh CYLIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKHMMH BEIIeCTBAMU C IIOMOIIBK YpPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMHUYECCKUE PEAKIUU IO PA3INIHBIM
npusHakaM (YHCIYy M COCTaBy pPEarupyloIIUX BEIIECTB, TEIIOBOMY dS(G(EKTy peakiuu,
U3MCHEHHIO CTEIICHEH OKHUCIICHHS DJIEMEHTOB, 00PaTUMOCTH PEaKIMU, YIaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJISTH YPABHEHUS PEAKIMM Pa3TUYHBIX THIIOB, MTOJHBIC
U COKpaIIEHHBIC YPAaBHEHUS PEaklMii HOHHOTO OOMEHA, YUHMTHIBAsl YCIIOBUS, MPU KOTOPBIX 3TH
peakuu UAYT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMTH PEAKIUHU, MOATBEP)KIAIOININE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACMO3HABATh OMNBITHBIM TYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB,;

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUS SJICKTPOHHOTO OanaHca ATHX PeakIuii;

c(hopMUPOBAHHOCTh YMEHUN OOBACHSITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIuu OT
pa3IUuYHBIX (AKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3neiictBus (mpunimn JlelllaTense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XHMHUYECKHE TIPOIECCHI, JeKallhue B
OCHOBE TIPOMBIIINICHHOTO TMOJYyYEeHUsS CEPHOM KHUCJIOTHI, aMMHaKa, a Takke chOpPMHUPOBAHHOCTH
MpeACTaBICHUN 00 OOIMIMX HAYYHBIX MPUHIMIIAX W SKOJOTUUYECKHX MPOOJIEeMax XUMHUYECKOTO
MPOU3BOCTBA,

c(OpMUPOBAHHOCTh yMEHUU MPOBOAUTH BBIYMCICHUS C UCIHOJIb30BAHUEM TOHATHS
«MaccoBasi JIOJISI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHX
peaKIusIX, Macchl BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOrO A ¢deKra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MacChl BEILIECTB, IPEBPAIICHHS U COXPAHEHUs YHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COOIIOJATh MPaBUIA MOJB30BAHUS XUMUYECKOW TOCYAONU U
1abopaTOPHBIM 000PYIOBaHKEM, a TAK)KE MPaBHJIa OOPAIICHUS C BEIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMHU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB,;

c(OpMUPOBAHHOCTh YMEHUW TIIAHUPOBATh W BBIMOJHATh XHUMHYECKHHA OKCIIEPUMEHT
(pa3imoskeHne TMepoKcHIa BOAOPOAAa B MPHCYTCTBHU KaTalM3aTopa, OMpEACiICHHUE CpPEebl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAILHOTO WHIUKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIM, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIC pEeaklud Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, PEIIEHUE SKCIIEPUMEHTATBLHBIX
3a1a4 1o TemMaM «Metamuib» W «Hemeramnbi») B COOTBETCTBHUHM C TPaBHIAMH TEXHUKH
0e30macHOCTH TIpH 0OpaIlleHUH C BEIIeCTBaMH U J1abOpaTOPHBIM 000PYyI0BaHUEM, TPEICTABIIATh
pe3yNbTaThl XUMUYECKOTO HKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuit 1 GopMyTUPOBATH BHIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB,;



c(OpMUPOBAHHOCTh YMEHHUH KpPUTHYECKH aHAIM3UPOBATh XMMUYECKYIO HH(OpMaIuio,
NOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpPEeICTBAa MacCOBOW KOMMYHHKaIuu, HWHTEpHET
ApYTuXx);

c(OpMUPOBAHHOCTh YMEHHMI COOMOaTh MpaBMiIa HKOJOTMYECKH I[eJIeCO00pa3HOro
MOBE/ICHHUs B OBITY M TPYAOBOI [EATEIBHOCTH B LEISIX COXPaHEHHsI CBOErO 3/I0pOBbS U
OKPY’KaIOIIe MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS Ha >KUBBIC OPTraHU3MbI
onpeeIEHHBIX BEIIECTB, TOHUMAasi cMbICH rokaszarens [1JIK, moscHATh Ha mpuMepax CIocoObI
YMEHBUICHUS U MIPEAOTBPALLEHUS UX BPEAHOr0 BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI: YMEHUE NPUMEHSTh
3HaHUs1 00 OCHOBHBIX JJOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL  CJICTIBIX ¥ CIA0OBUASIIMX OOydYalomuXcs: YMEHHE WCIOIb30BaTh pelibeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounuecTBouyacon JIeKTPOHHBbIE
Ne HaumeHoBaHuepasiejioB u
(undpoBbie)
n/m | TeMIporpaMmbl Bcero KonTpoibubiepadorsl  I[IpakTnuyecknepadoThl
o0pa3oBaTe/ibHbIEpeCypChl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYECKOil XUMUH
IIpenmeT opraHUYeCKO XUMHUH.
11 Teopust cTpoeHUs OPraHUuYECKUX 3
coenuHenuit A. M. byrneposa
Hroronopaznery 3
Pa3nen 2. YrieBogopoasl
51 [IpenenbpHBICYTIIEBOIOPOIBI — 9
' AIIKAHBI
59 HenpenenbHble yrieBOgOPOIbL: 5 1
' AJKEHBI, JIKaINEHBI, ATKUHBI
2.3 ApOoMaTH4YeCKUEYTIIEBOIOPO/IbI 2
[TpupoaHbIE HCTOYHUKH
2.4 PHp 3 1
YTIIEBOJIOPOOB M MX TIepepadoTKa
Hroronopazneny 13
Pa3nen 3. Kuciaopoacoaep:kammueopranndecKuecoenHeHUsI
3.1 Cruptsl. @eHon 3
39 Anpneruasl. Kap6oHOBBIE - 1
' KHCIOTHI. CIIOKHBIC YPUPBI
3.3 YrieBoabl 3 1




Hroronopazneny 13

Pa3nen 4.A30Tconep:kameopranHnyecKuecoeIuHeHusl

4.1 AMUHBL. AMUHOKHUCIIOTEL. benku 3

Hroromnopazaeny 3

Pa3nes 5.BoicokoMoJIeKyJISIPHbIECOECANHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2

Hroronopaszneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34




11 KIIACC

KounuecTBouYacon JJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3ae0B 1 (undposbie)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabsubiepadorsl  IIpakTnyeckuepadoTbl P
o0pa3oBaTe/ibHbIEepeCypChl
Pa3znen 1. TeopeTnuecKkueoCHOBBIXUMHH
CrpoeHue aToOMOB.
[Tepuonnueckuii 3aKOH 1
1.1 [lepuonnyeckas cucrema 3
XAMUYECKHX 3yemMeHnToB /1. M.
Menneneesa
12 CrpoenueseniecTna. 4
' MHOroo0pa3ueBeecTB
1.3 XUMHUYECKUEpEeaKIUU 6 1 1
Hroronopaznery 13
Pazgen 2. HeopranmveckasixuMus
2.1 Mertaisl 6
2.2 Hemeramnis 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpraHUYEeCKUX BEIIECTB
Uroronopaszneny 17
Paszgen 3. Xumus u :KM3Hb
3.1 XuMUS B )KU3Hb 4
Hroronopazneny 4
OBILEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHMUE
10A, b KJIACC

Ne

n/
n

KoanuyecTBO4acos

Temaypoka Bce  KonTpoJubHbIep
ro a00ThI

IIpakTHyeckuep
adoThI

Haranzyu
eHusl

JIeKTPOHHBbIeNU(POBbIEOOPA3OBATE]
bHbIEpecypChl

[Ipenmet oprannyeckoit
XUMUH, €€
BO3HUKHOBEHHE, Pa3BUTHE
¥ 3HAUYCHUE

Teopus cTpoeHus

OpPraHUYECKUX

coenuHeHuit A. M. 1
bytneposa, €€ OCHOBHBIE
ITOJIOKCHU

IIpencrasnenue o
KIaccupuKanuu

OpPTraHUYECKUX BEIIECTB.
Homenknatypa 1
(cucremaruyeckast) u
TpUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIECTB

L[OP

AJKaHEL. cOCTaB U

CTpPOEHHUE, 1
TOMOJIOTHYECKUH PsiJT

MertaH u 3TaH —

[IPOCTEUILINE 1
MPEICTaBUTEIN aJTKAHOB




AJIKEHBI. COCTaB U
CTPOCHHE, CBOMCTBA

10

11

12

OTHUJIEH U IPOINUJIEH —
IIPOCTEMILINE
IIPEJICTAaBUTENIN AJTKEHOB

[TpakTrueckas padora No
1. «[lony4eHue »THIICHA U
M3yYEHHE €TI0 CBOMCTB»

Anxanuensl. byranuen-
1,3 u meTunOyraauen-1,3.
ITonyuenue
CUHTETHYECKOTO KayuyKa
U PE3UHBI

AJKUHEBIL. COCTaB U
0COOCHHOCTHU CTPOCHHSI,
TOMOJIOTUYECKUH PSI.
Anerniien —
IIPOCTEUIINHATIPEICTABUTE
JIbAJIKHHOB

Brruuciaenus mo
YPaBHEHUIO XUMHUECKON
peakiuu

ApeHbl: 6€H30J1 U TOTYOJ.
TOKCMYHOCTH apeHOB

HOP

HOP

13

I'emeTndeckas CBA3b
YTJIEBOAOPOIOB,
MIPUHAJIEKAIIUX K
pa3IMYHBIM KJlaccam




14

15

16

[IpuponHbIe HCTOUHUKHU
YIJII€BOIOPOAOB:
IIPUPOJHBIN ra3 u
HOINyTHBIE HEPTSHbIE
ras3bl, HeTh U POJYKTHI
e€ nepepaboTKu

[pupoaHbIEC HCTOYHUKH
YIJIEBOIOPOJIOB:
HPUPOIHBIN ra3 u
HOMYTHBIC HEPTAHBIC
ra3bl, He)Th U MPOTYKTHI
e€ mepepaboTKu

KoHnTtposbpHas paboTa mo
paszeny «YTIeBOLOPOABI»

17

[IpenenbHble
OJIHOATOMHBIE CITUPTBHI:
METAHOJ U 3TaHOJL.
Bonoponnascssse

18

MHOroaroMHbI€ CIIUPTHI:
STHJICHTJIUKOJb U
[JIMLEPUH

19

20

DeHOI: CTpOEeHUE
MOJIEKYJIbI, pU3NUECKHE U
XUMHUYECKHUE CBOMCTBA,
MpUMEHEHNE

AJbpaerunsl.
dbopmanbieru u
areTajabaerna. AneTod

21

OIHOOCHOBHEIE




npeeabHble KapOOHOBBIE
KHCJIOTBI: MypaBbUHas U
yKCyCHast

22

[IpakTuyeckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KUCJIOTBI»

23

24

25

26

27

CreapuHoBas u
OJICHHOBAS KUCJIOTHI, KaK
MIPEJICTABUTEININ BBICIIIUX
KapOOHOBBIX KHUCIIOT

MpEBUIa Kak CoJIH BBICIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE NEeHCTBUE

CrnoxHnble 3(hupbl Kak
POU3BOJIHBIE
KapOOHOBBIX KHUCIIOT.
I'uaponu3cinoxKHbIXIGUPO
B

Kupsr: runponus,
MIPUMEHEHUE,
Ouosorudeckas poib
KUPOB

VrieBoasl: cocTas,
KIIacCU(pUKAIHSI.
Baxneime
MPEACTABUTENHN TIIFOKO032,
bpykTO3a, caxapos3a

HOP

HOP

HOP

28

Kpaxwmain n nemnmntonosa
KaK IPUPOJHbIE




MIOJINMEPBI

KonTpossHas paboTa 1o

pazneny

29 «Kucnopoaconepxkarire 1 1
OpraHuYeCcKue

COC/IMHCHUS»

AMWHBL. METWIAMUH U
30 1

AHWJINH

AMUHOKHCIIOTBI KaK
amdorepHbIe

31 OpraHu4ecKue
COCIIMHEHUS, UX
OMOJIOTMYECKOE 3HAUYCHHE.

IlenTnabl

benku kak npupoHbIe
32 BBICOKOMOJIEKYJISIDHBIE 1 [HOP
COEJIMHEHUS

OCHOBHBIE TOHATUA

XUMHUHU

33 1
BBICOKOMOJIEKYIISIPHBIX

COEeIMHEHUN

OCHOBHBIE METOIBI
CHHTE3a

34 BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHMI.
[MnacTmaccel, kKaydykH,

BOJIOKHA

OBILEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 34 2 2




11 b KJIACC
Ne

Temaypoxka

n/

XUMUYECKUH DIIEMEHT.
AToM. DneKkTpoHHas
KOH(uUryparus aToMoB

[Tepronuueckuii 3aKOH U
[Tepuonuueckas cuctema
XHMHYECKHUX dJIeMEHTOB /I,
. Menneneena, ux cBs3b C
COBPEMEHHOU Teopuen
CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U
UX COSTMHEHUH 110
IpyIIaM U EPUOIAM.
3Ha4YeHUE NEPUOINIECKOTO
3aKOHa Y CUCTEMBI
XUMUYECKHX DJIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUH HAYKH

KoanuecTtBouyacoB

Bce  KonTpoJsbHBbIEp
ro a00ThbI

IIpakTuyeckue
padoTsbI

Haranzyu
eHusl

JJeKTPOHHBbIeNU(POBbICOOPa3OBaTE
JIbHbIEpecypchl

CrtpoeHue BelecTna.
XUMHYEeCKast CBA3b, €6
BHUJbI; MEXaHU3MBbI
o0pa3oBaHMs KOBAJIGHTHOM




cBA3U. BonoponHasicBsa3b

BaneHnTHOCTb.
DNeKTPOOTPULIATETEHOCTb.
CreneHb OKUCIICHHUS.
BeniecTsa MoJIeKyISIpHOTO
Y HEMOJIEKYJISIPHOTO
CTpOCHHS

[TonsTHE O IUCTIEPCHBIX
cucremax. McTuHHEBIC 1
KOJUJTIOUJHBIE PACTBOPBI.
MaccoBas 10JIs BEIIeCTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
coenuHenui. I'eneTnueckas
CBA3b HEOPTraHUYECKUX
BEILIECTB, Pa3INYHbIX
KJ1acCOB

Knaccudukanms
XUMHYECKHUX PEAKIN B
HEOPraHUYeCKOU U
OpPraHUYEeCKON XUMUHU.
3aKOH COXpaHEHHS MacChl
BEILECTB; 3aKOH
COXpaHEHHUs U
IIPEBPALICHNS YHEPTUU IIPH
XMMHYECKHUX PEAKIHAX

CKopocTb peakiuu.




OOparuMsbie peakuuu.
XuMHUUYeCKOe paBHOBECHE

10

[IpakTuueckas padora Ne 1.
«BnusHue pa3Iu4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DJIEKTPOJIUTHYECKAS
muccormanus. Iloaarue o
BOJIOPOJHOM TOKa3aTese
(pH) pactBopa.
PeakmunnonnoroooMena.
[M'maponuzopraHuvyecKkux u
HEOPraHWYECKUXBEILECTB

12

OKHCIUTETBEHO-
BOCCTaHOBUTEJILHBIE
peakuuu. [lonstue 06
ANEKTPOJIU3E PACILUIaBOB U
pacTBOPOB coJIe

13

KonTposibHas pabora no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUHN»

14

MeTaJ'IJ'IBI, X IIOJIOKEHUEC B
[Iepnonnueckoi cucreme
XUMHUYECKHUX IJIEMECHTOB 21
. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB.
Oo6muedhr3nIecKuecBONCTB
aMeTaJsIoB




15

CruiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUH DS
HaMpPsHKEHUH METaJIoB

16

XHUMHUYECKHE CBOMCTBA
BaXXHEHUIITUX METAIJIOB
(maTpuit, Kamuii, KaJabIKH,
MarHui, aJlOMHHHAN) 1 UX
COCIMHEHUN

17

XUMHUYECKHE CBOWCTBA
XpoMa, MeJIu U X
COoeTUHEHUN

18

19

20

21

XHUMHYECKHE CBOIICTBA
OUHKA, JKeJie3a U UX
COeTUHEHUN

[TpakTuyeckas pabora Ne 2.
"Pemenune
HKCHEPUMEHTAIbHBIX 3aJ1a4
o reMe «Meramp»"

Hewmerainsl, ux moyioxeHue
B [Iepuoanueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB /.
. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

DuU3NYECKUE CBOKCTBA
HEMETAILJIOB. AJUIOTPOIHS
HEMeTaJIoB (Ha mpuMepe
KHCJIOpOJIa, cepsl, hocdopa
U yriiepo/a)




22

XUMHUYECKHE CBOUCTBA
raJIOTe€HOB, CEPhI U UX
COCTUHEHUN

23

XMMHUYECKHE CBOWCTBA
a3ora, gocdopa u ux
COCTUHEHUN

24

25

26

27

28

XUMHYECKHE CBOMCTBA
yIiiepo/ia, KpeMHHS U UX
COCIUHCHUI
[IpuMeHeHrne BaKHEHIIIUX
HEMETAJIOB U UX
COCIMHEHUN

O0600111eH1E U
cHUCTeMaTH3alys 3HAHUH 110
teme «HemeTamnbi».
Brraucnenus 1o
YPaBHEHUSM XUMHUYECKHUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI
[TpakTuueckas padora Ne 3.
«Pemrenue
AKCTIEPUMEHTAJIBHBIX 33724
o Teme "Hemeraier"»

KonTpomnpHas padora mo
TeMaM «MeTaJuibI» U
«Hemeramibsi»/Bcepoccwuiic
Kas MpoBepoOYHas pabota

29

Heoprannueckue u
OpPraHUYECKUE KHUCIIOTHI.




Heoprannueckue u
OpraHUYeCKHUe OCHOBaHUS

30

AwmpotepHbie
HEOpPraHUYECKUe 1
OPraHHYECKUE COCTUHEHUS.
I'eneTnueckas CBA3b
HEOpPraHUYEeCKuX 1
OpraHUYECKUX BEIIECTB

31

Ponp xumMun B
obecrieueHUH
AKOJIOTHTUECKOH,
HEPTreTHYECKOU U
MUIIEBOM 0€30aCHOCTH,
Pa3BUTHUU MEIAUIIMHBI

32

[TpencraBienus 06 oOmuUx
HAayYYHBIX IIPpUHOUIIAX
MIPOMBIIIIJIEHHOTO
MOJTy4EHUs BaXKHEHIIINX
BEIIECTB

33

YenoBek B Mupe BEUIECTB U
MaTepHaoB

34

XUMHS U
3710pOBbEYEIIOBEKA

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

o Xumus / I'abpuensu O.C., Octpoymos WU.I"., Cnagkos C.A., AKIIHOHEPHOE

obmectBo «M3aatenbeTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIbBI 1J151 YUUTEJIA
KonTtponbHo-u3MeputenbHbie Matepuaibl. Xumus.10 kiacc.
Coct.H.I1.Tpoery6osa-M., BAKO, 2012r.

O.C.I'abpuensu, U.I'.OctpoymoB.HacTonbHas kaura yuutesns. Xumusi.10
kjacc.Meroanueckoe mocooue.

O.C.I'abpuensH, JI.I1.Batnuna. Xumudecknii skcriepuMeHT B B mikosie.10 kmacc

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

[IOP
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