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MNOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTHS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIICTITYyaJbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEMIIEMOM YacThio HX oOpazoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHPOBO33PEHUS] M OOIIEH KyJIbTYpHI
YeJoBEKa, a TaKKe HSKOJOrMYeckKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
oO1rero odpa3oBaHusl Cpe/ICTBAMH YY€OHOTO TIpeaMeTa «XUMUS», COJAEPKAaHUE M MOCTPOCHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe MO XHMHH C Y4ETOM CHenu(pUKH HAyKW XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
[IUBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCHUT CBOHl BKIaja B
(dopMHpOBaHUE PAIMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LIETOCTHOIO MPEACTaBICHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpa, OCO3HAHUSI B3aMMOCBS3HU
MEX]y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSMU PUMEHEHU .

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCHEITHOTO TpyAa M
KU3HU KaK7o0ro ujeHa obmectBa. CoBpeMeHHass XMMHMsI Kak HayKa COo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha peIIeHHe INI00ANbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTUUEcKOi, MNHUIIEBOM, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OONIMMHU IEIIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HAHUI 110 HEOPraHUYECKONH XUMHUU (C BKIIOUEHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUU
Opyd HM3Y4YCHUHU TMpenMeTa O0EeCIeYrBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
yuyeOHOTro MaTepuasia M OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHMH BEIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
CeneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB 1O
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckol XMMHUHU IOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeamere «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (DYHKIMHM 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAKXKE O XMMHUUYECKUX PEAKIMSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 KimaccoB dieMeHTaMH COAEp)KaHUSA, HMEIOIIHUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIIE0BATENbCKUX 3aad. B 1enom coaepkaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aroIuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO M OpPraHMYeCKOro Mupa, 00yCIOBIEHHOCTh CBOWCTB
BEIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOseM, a Takxke MmpodiieM cOepeskeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, PAa3BUTHS M COLMAIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAHUS M IMOCTPOEHUS
npeaMera NpeaycMaTpuBaoT (POPMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs IPoOeM, IOUCKa, aHaIu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUU XUMHUHU.



B nmpakTuke npenosaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeld HM3Yy4YeHHs MpeaMeTa HarpaBiICHHUEM IEPBOCTENEHHON 3HAYMMOCTH
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Hayku Kak o0mnactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
ONPEJICTICHUIO 1IeJIeH U3YUYEHUS IIPEAMETA SIBJISICTCS BIIOJHE OIPABIAHHBIM.

CornacHo aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJSIMU M3Y4YEHUs NpeaMera «XuMHus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KApTHUHBI MHUpPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBbIC MOHATHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HayYHBIX METOJaX MO3HAHMS BEIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B PAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JESATCIILHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4eHHs IIpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS MPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJEp)KaHUsl OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUM W MPUMEHEHUSI UX B PEaJTbHOM >KU3HU VISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBi3u Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

aganTanus  OOydJalroImuXCcs K  YCJIOBHSM  JHHAMHYHO  Pa3BUBAIOIIETOCS  MUDPAa,
GbopMHUpOBaHWE WHTEIUICKTYAIBHO Pa3BUTOM JUYHOCTH, TOTOBOM K CcaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHHUE /IS PA3TUYHBIX BUOB JIEATEIBHOCTH: PEIICHUs MpobieM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJi1 OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB
Ha OpraHU3M YE€JIOBEKA U MIPUPOJHYIO CPENLY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIpHOU HH(OpPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H ITPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydYaromuxcs YyOeKIEHHOCTM B TYMaHHUCTHUYECKON HaNpaBiIEHHOCTU
XUMHUM, €€ BaXHOW pONM B  pEIIeHWH TJI00albHBIX  MpoOJeM  palloHaIbHOrO
MPUPOJIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHMSI OIbITa UCIOJIb30BAHUS MOJIYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTi «ECcTeCTBEeHHO-HAYUHbIE TTPEIMETHI».

OO61iee yuCiIO YacoB, OTBEAEHHBIX UIS U3YUEHUS XUMHUU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenmer opraHuYecKoll XMMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B MOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: oprannyeckux coequHennii A. M. bytneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BELIeCTB. | omouorus,
n3oMepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YEHHs BEUIECTB U MX IPEBPAILECHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
MPEBPAIICHUIO OPTAaHWMYECKUX BEIECTB P HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAHNUE Y TOPCHHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHUs ), HaXOXACHNUE B IPUPOJIE, TOIYyUEHHE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwinOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AleTuieH —
IPOCTEHIINN MPECTaBUTEND aJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBOWCTBAa (peakLuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YIIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHbIE HE(QTSIHBIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOYKTHI €ro NepepadoTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEILECTBA MJIM IMPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUH).




Kuciiopoacoaep:kamnye opranuueckue coeAHHEHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBOMCTBA (peakuMu C aKTUBHBIMU METaJUIaMH, TaJOT€HOBOJOPOAAMHU, TOPEHHUE),
npuMeHeHue. BoropoiHble ¢BA3M MeX1y MOJIEKyJaMU CUpTOB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpraHu3M 4elloBeKa.

MHoOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIETOYHBIMHI METAJJIaMU, KaUeCTBEHHAs peaKius Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anbrerunpl M kemonwvl. DopManbIeruj, aueTadbAerHA: CTpOoeHUe, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
NOJIy4YEeHUE B TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, O0IIME /17 Ki1acca KUCIIOT, peaklus
TepupUKalM), MOoIydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3QUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MIaposu3 cloxHBIX 3(pHUPOB.
XKupsl. 'maponus xupos. [Ipumenenue xxupoB. bruonornyeckas posib KHPOB.

VYrneBoabl: cocTas, KiaccupuUKalus yrieBo10B (MOHO-, TU- U MoyMcaxapusl). [ nroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHMayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunTes. PpyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHne Kpaxmalia U LEJUTI0JIO3bI.
duznyueckre 1 XUMUYECKHE CBOWCTBA Kpaxmaia (THIPOIN3, KA9eCTBEHHAS PEaKIHs C HO0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MpPEBpallleHHil: NpOoBeJeHuE,
HaOJIOZICHWE W ONHCaHWe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHBIC
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcugoMm Menu(ll)), MHOroaTOMHBIX
cnupToB (B3auMmojeiicTBue riauiepuHa ¢ ruapokcuaom memu(ll)), ampaerunoB (oxucieHue
aMMMa4YHbIM pacTBopoM okcunpa cepebpa(l) u runpoxkcugom wmenu(ll), B3aumoneicTBue
Kpaxmajga Cc HOJO0M), TNPOBEACHHE IPAKTUYECKOW padOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBA WJIM TMPOIYKTAa PEAKIHH IO W3BECTHBIM Macce, 00BbEMY, KOIHYECTBY
OJTHOTO M3 UCXOTHBIX BEUIECTB WM TPOIYKTOB PEAKIINN).

A3oTcozeprKalie OpraHn4eckie COeINHEHNS.

AMHUHOKHCIOTBI Kak aMm@OTepHble OpraHuvyeckue coenuHeHus. Dusndeckue U
XUMHYECKHE CBOIICTBA aMHUHOKHMCIOT (Ha mpuMepe IinnuHA). buonormueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuasl.

benku kak npuUponHbIE BBICOKOMOJIEKYISpHBIE coeauHeHus. llepBudHas, BTOpu4Has U
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KaueCTBEHHbIE PEaKIK Ha OENKHU.



OKclepUMEHTAIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpEBpallleHUil: HaOnroneHue u
ONMCAHHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB IpPH HarpeBaHUU, IBETHbBIC
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPeOHSAs MOseKylsipHas macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHNUN — IIOJIMMEpPU3aLUs U MIOJUKOHIECHCALUs.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
0o0pa3laMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOLIMXCSA CUCTEMHBIMU /IS OTJEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAYYHBIH (aKT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHusMme, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, FTOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMIAEMBbIE, TOTIINBO, PECYPCHI.

TexHOJIOorHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIIBHOIO NTUTAaHUs, MOIOIIIME CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MIpenaparsl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anmementsl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB TEPBBIX UETHIPEX MEPUOIOB.
DneKTpOHHasE KOH(QUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuommueckas cucrema xumMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHUMHUYECKHX
anemeHToB JI. M. MenaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epruoaam. 3HaueHUue MepUoIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEemnoJisipHasl W TOJSpHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M TOHOPHO-aKLENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DNEeKTpoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BeIlleCTBA. TNl KPUCTAUNIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsiTue 0 AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHM4ecknx coeauHeHud. HoMeHkiatypa HeOpraHMYeCKHX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHWYECKHX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX PpEakIUil B HEOPTraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4HbIX (pakTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHOBecue. DaKkTOpbl, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MNPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xummuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJIIOAeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAENICHUE CpPeAbl PACTBOPOB BEIIECTB C MOMOLIBIO YHHBEPCAIBHOIO MHAMKATOPA, PEAKLIMU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCCOBas JOJIsl BEILIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ilepuoanyeckoil CUCTEME XUMHYECKUX
anemenToB J[. . MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (dDu3nueckue CBOMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yrieposaa).

XVMHYECKHE CBOMCTBA BAKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHMUIN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIJIOB U UX COECTMHEHUM.

Meramisl. [lonoxenune metamios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznyeckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVMUYECKUE CBOMCTBA Ba)XHEWIIMX METAIIOB (HATPUHM, Kaiuii, KaiblHid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3y4Y€HHUs BEHIECTB U MX NPEBpPALICHUN: H3y4YeHUE
KOJUIeKIIMA «MeTalutbl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTATBHBIX
3aja4, HaONIOJleHWEe U  ONHCAaHUE JIEMOHCTPAUMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJielicTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEIOYEl, KaueCTBEHHBIE
peakly Ha KAaTHOHBI METAJUIOB).

Pacuérnbie 3amaun.



Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKkuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILIECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XrUMHS U 3[0pOBbE 4YEJIOBEKA: INPABHJIAa HCIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU U3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01e ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccupukanus,  MEepUOAMYHOCTb,  HAOIIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BelleCcTBa, (U3NUECKUE BEIMYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHMYECKass  IMPOMBIIIJIEHHOCTh,  METAJULyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
MIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pHalIOB, 3JIEKTPOHHAs NPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHKCS
IporpaMM cpeaHero oo6miero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SBIISETCS CUCTEMHO-ESITEIbHOCTHBIN MOIXO/.

B CcOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITENBLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIUYue IPAaBOCO3HAHUS 3KOJOTMYECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOW M  BOCHUTATENBbHOM NI€ATE€IBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U HUJeallaMd  POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMH B OOINIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKaroT cPOPMUPOBAHHOCTD
OMbITa TIO3HABATENbHOM M TPAKTHUECKOM MAESITeNbHOCTH OOYYaroIIMXCS IO pealu3anuu
MPUHSTHIX B OOIIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U O00S3aHHOCTEN, YBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAYyYHOMY HACIEAMIO OTEYECTBEHHOU
XUMUU;

YBa)XKEHUsI K MPOIIECCy TBOPUECTBA B OOJACTH TEOPUM U MPAKTUUYECKOrO IMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;



MHTEpeca M TI03HABaTEeJIbHBIX MOTHMBOB B IMIOJIYYEHHHM U TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBSA3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKHM CBOMX TOBApHUINEWH C MO3UIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOrO M 0e30macHoro o0pas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coONrofeHus MpaBUil OE30MacHOTO OOpalleHUs] ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOMU
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIIEHUU MPaKTUYECKUX 3a/ad COLHaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3InyHOro pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBa)XEHHUS K TPYY, JTIOASIM Tpy/ia U pe3yibTaTaM TPYAOBOH A€ATE€IbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiI¢;

MOHUMAaHMA TJI00aTBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEIBI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs] BOIIPOCOB
PalMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATHUS JEHCTBUH, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MpeapUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOM KYJIBTYpHI, ONbBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeun(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poiau B (POPMHUPOBAHHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHU AJISi COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH pPOJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIIEeBOM U HKOJIOTMYECKOH Oe30IacHOCTH, B Pa3BUTUU MEIULUHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHHUSA CYIIHOCTH METOJOB IIO3HAaHMS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4aeMble 3HAHHS JUIs
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKHE 3HAHUS Ul PeLeHUsI TpodiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHMM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHUS YUEOHOTO IMpenMeTa «XUMHs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HAYNUMBbIC JIA q)OpMHpOBaHI/Iﬂ MI/IpOBO33peHI/I${ 06yqa}01111/1x051 Me)KI[I/ICHI/IHJ'II/IHapHI)Ie
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTeMa, HAYYHbIN (haKT, MPHUHIIUII, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
peryJsTHBHBIC), oOecneunBaroniye (GOpMHUpPOBaHWE (QYHKIIMOHAIBHOM TI'PaMOTHOCTH H
COLIMANTLHOM KOMITETEHITMH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COLIMATILHOM TTPaKTHKE.

MerTanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU y4COHBIMU
II03HaBaTCJIIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'IHTI/IBHBIMI/I HeﬁCTBHHMH.

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY I/ CTBUSIMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh W aAKTyalM3MpPOBATH MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh IENN JeATeTLHOCTH, 3aJaBas HapamMeTpbl W KPHUTEPUHU WX JOCTHKCHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pAcCyXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINH, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) DJIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU PEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO c(hOpMyJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILLICHCTBOBATh YMEHMs HAOJIOJATh 3a XOJOM IPOLECcCa, CaMOCTOSATENIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOICTAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIeAOBATENbCKOM M TPOEKTHOM JEATelIbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOcoOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

dbopMynHUpoBaTh 3ampOCHl M MPHUMEHATh Pa3IMYHbIE METOJbl IMPH IOHCKE U OTOOpe
uHpopMannu, He0OXOAUMOM IS BBITTOJIHEHHSI YUeOHBIX 3a1a4y ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBbHYIO (OpPMY IpeiCTaBiIeHUs WHPOpMAUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KayeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEeoOpa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaeHHue YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM I€HCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeéMOW TEMbI B XOJIe JUaiora W/Wiu AUCKYCCHH,
BBICKA3bIBaTh HUJCH, (POPMYITUPOBATH CBOM TMPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICJOBAHHIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIBHYIO JEATEIBHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeylaraéMblii alrOpUTM JIEHCTBUH NpU BBIOJHEHUU Y4E€OHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOJy4YEHUSI HOBBIX 3HAHHH O
BEILECTBAX U XMMHUYECKUX PEAKIUAX;

OCYLIECTBIATH CAMOKOHTPOJIb CBOCH JCATENBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTPakKaroT:

c(OpPMUPOBAHHOCTh MPEACTABIECHUN O XHUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (PYHKIMOHATHHOM T'PAMOTHOCTH, HEOOXOIUMOU st
pelieHusT TPAaKTHYECKUX 3adad M SKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHHUE CHCTEMON XHWMHYECKHX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBOIIOJATraroIINe
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBI O00BEM, YIIEpOAHBIH  CKEleT,
GbyHKIIMOHATIbHAS TPYIMMa, paguKan, H30MEpHus, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOBI, KACIOPOA U a30TCOJAEPKAIINE COSAMHEHHUSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUS, JEXKAllUe B OCHOBE MOHHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SBICHHM, (DAKTOJIOTMUECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHbBIC MPU3HAKK MOHSATUH, YCTAHABINBAThH
WX B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOININE MTOHSATHS MPU OMMCAaHUHU COCTaBa, CTPOCHUS 1
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHON) (popMyrT OpraHMYeCKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX peaklWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBAThH MPUHAIICHKHOCTh H3yUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HMX COCTaBy W CTPOSHHUIO K ONpeAeNEéHHOMY KIAcCy/TpylIe COeTUHEHUN
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke



NPUBOJIUTH TPUBUAIbHBIE HA3BaHHs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUJICH, MPOIMMIIEH,
alleTUJICH, STHJICHIJMKONb, TJIMLEPUH, (eHoN, (OopMalbAeTHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BetiecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEJCTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (PEHON, aleTalbJeru, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMHU YPAaBHEHHUSMHU COOTBETCTBYIOIIMX XMMUYECKHUX PEaKLMH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPepadOTKH M MPAKTUYECKOEe MPUMEHEHHE
IPOJYKTOB NEPepabOTKY;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOIO U3 UCXOIHBIX BEIIECTB WM MPOJTYKTOB PEaKLnn);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IAaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELUIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MpaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUM IJIAHUPOBATh M BBIMOJIHATH XMUMHYECKUN HKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUH, MOJYUYECHHE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUHU C MpPaBHJIAMU TEXHHUKHU O€30MaCHOCTU
npu OoOpallleHUuHu C BEleCTBaMU U JJAOOPaTOpPHBIM 00OpYIOBaHUEM, MPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX Pe3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
NOBEJCHUS B OBITY M TPYJOBOH JEATETBHOCTH B ILEJISAX COXPAaHEHHS CBOETO 3J0POBbS U
OKpYKalolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
onpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMeEpax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEAHOTO BO3JCHCTBHS HA OpraHU3M
4eJI0BEKa;



JUIsi 0Oy4YarolUuXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE HPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu XxumMudeckux (Gpopmyi.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHEs
OTpaXKaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XMMHUU B IO3HAHUU SIBJICHUM HPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIAMMOH IS
peuieHusT TPaKTUYECKHX 3a/lad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEGHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIArarolue
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  IIJIEKTPOJIUTHL,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAS OUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peaklMH, XHUMHYECKOE€ paBHOBECHE); TEOPMH U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPALLEHUS DHEPTrUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHI S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalKue B OCHOBE IMOHMMAaHUS TPUYMHHOCTU U CHUCTEMHOCTH XHMMHYECKUX SIBJICHUH,
dakTonornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30MaCHOM HCIIOIb30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEpPHBIC MPU3HAKU MOHSATUMN, YCTaHABIIUBATh
WX B3aUMOCBS3b, HUCIOJB30BATh COOTBETCTBYIOIIME TMOHSTHS MPU OMMCAHUH HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTaBIICHUS
dbopMya BEMIECTB W ypaBHEHUH XHMMHYECKUX PEAKIHi, CHCTEeMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETam€Hash W3BECTh, NUTHEBAs COJa, MUPUT U
JpyrHe);

c(hOopMUPOBAHHOCTh YMEHHM ONPEACTIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOM CBSI3U (KOBaJIeHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHAs, MOHHAs, METaJUIMYeCcKas), XapakTep Cpeabl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOopMUPOBAHHOCTh YMEHHI YCTAHABIMBATh MPUHAJICKHOCTh HEOPTAHMUECKUX BEIICCTB
M0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIeCTBa — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. 1.
MeHneneeBa, HCIOJIB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam llepuoandeckoil cucrembl XuMuueckux annementos 1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJYy HEOPraHWYEeCKHMMH BEIIeCTBAMU C IIOMOIUBK YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKHUE PEAKIUMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI JIEMEHTOB, OOPAaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUSA, MPU KOTOPBIX ITH
peakLMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIMHU, MOATBEPXKIAIOININE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEaKIUU OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE TPOMBIIIVICHHOTO TOJYUYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIMIAX W IKOJOTUYECKUX MPOoOJIeMax XHUMHYECKOTO
MPOU3BOCTBA,

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUUYECKHX
peaxusax, Macchbl BElIecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIJIOBOTO 3¢ deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBHJIA MOJB30BAHUS XUMUUYECKOW TOCYAOU U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh M BBIMOIHATh XMUMHUYECKHHA OKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklMd HMOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3yNnbTaThl XUMHUYECKOTO HKCIEPHUMEHTa B (hOpMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHUIO,
MOJIy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeJCTBAa MAacCOBOM KOMMYyHHKauuu, HuTepHer u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle MPUPOJHOM CpPEIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OTpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMSI BEIIESCTB M XUMUYCCKUX SIBIICHUI;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpoubnbie IIpakruyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypenI

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM

[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 6

bytneposa
Hroro no pazneny 6
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEBOJOPOIBI — ATKAHBI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1

AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIprpoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 5 1

ux nepepaboTka
Hroro no pazgeny 11
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crupter. denod. 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 6 1

CrnoxHble 3¢upbl
3.3 VrneBoasl 3 1




Hroro no pazneny

Pasznen 4. A3oTconeprkaimye opranHuyecKkue coeIuHeHus

12

4.1 ‘ AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2

Hroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM
Ne n/m Koutpoabubie IIpakTuueckue (uudposbie)
MpPOrpaMmMbl Bceero
padoTbI padoThsI o0pa3oBaTe/ibHbIE
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUICCKUX 3
anemenToB . 1. Menaeneera

12 Crpoenue Bemectsa. MHOroo6pasue 4

' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1

Hroro mo pazueny 13
Pasznen 2. Heopranuueckasi xummusi
2.1 MerTtayuiel 1
2.2 Hemertamier 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5

' BEILIECTB
Hroro no pazneny 17
Pa3znen 3. XuMus M :KHN3Hb
3.1 ‘ XUMHSA U KU3HD 4
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoandecTBO 4acoB Nara DJIEKTPOHHBIE
o/ Tema ypoka Beero Kourpoabnble = IIpakrunuyeckue n3yvenus uudposbie
padoThbI padoTbI o0pa3oBaTejibHbIE
pecypchl
1 [ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca XUMUU 1
OCHOBHO IIKOJIBI.
5 [Ipenmer oprannyeckoit XumMuu, e€ 1
' BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE.
3 Teopus cTpoeHUs] OPraHUYECKUX COCTMHEHUN A. 1
' M. BytiiepoBa, €& OCHOBHEIE ITOJIOKEHHUS.
4. I'omonoru n n3omepsl. 1
[IpencraBnenue o knaccuGuKay OPraHUuIECKIX
5. BemlecTB. HomeHkmarypa (cucremaruyeckas) u 1
TPUBHAJIbHBIC HA3BaHUSI OPTaHUYECKUX BELIECTB
6. Boruncnenus no ypaBHEHUIO peakuu 1
7 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN 1
. pan
8 MertaH u 3TaH — OPOCTEUIINE TPEACTABUTEIN 1
' AJIKaHOB
9. AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
10 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
' HPEICTABUTENN AKEHOB
11 [TpakTuueckas padborta Ne 1. «[lonyueHue stunena 1 1

Y U3y4YEHUE €r0 CBOMCTB)




Anxamuensl. byranuen-1,3 u metmnOyraauen-1,3.

12 [Tonmy4yeHre CHHTETUYECKOTO KaydyKa v PE3HHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
13. TOMOJIOTUYECKHUM psAll. ALETUIIEH — MPOCTEUIITNI
MIPEJICTAaBUTENb aJTKUHOB.
14. ApeHsbl: 6eH301 1 TOITY0J. TOKCHYHOCTH apEHOB.
15 I'eneTnueckas cBsi3b YIII€BOJOPOIOB,
' MPUHAIIEKAIINX K Pa3IHYHBIM KIaccam
[TpupogHBIE HCTOYHUKH YTIICBOIOPOJIOB:
16. MIPUPOJIHBIH Ta3 ¥ MOIYTHBIC HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
17 Kontponbnas padota Nel no pazneny
' «YTIIeBOAOPOIBD
18 [IpenenpHBIC OTHOATOMHBIC CTUPTHI: METAHOJ U
' sTanoi. Bomopoanas cBs3b
19 MHOroaToMHBIE CIUPTHI: ITUICHTIINKOIb U
' [JIMIEPUH
20 ®deHoII: CTPOCHHUE MOJIEKYITBI, (PU3UYECKUE U
' XUMHUYECKHE CBOICTBA, MPUMEHEHHE
21 Anpaeruapl: GopMaTbICTHI U alleTaIbICT /.
' AlleToH
99 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
' KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI
93 [IpakTuueckast pabora Ne 2. «CBoiicTBa pacTBOpa
' YKCYCHOM KHMCIIOTBI»
24 CreapuHOBast M OJIEMHOBASI KHCJIOTHI, KaK

IpeaACTAaBUTCIIN BBICHINX Kap6OHOBI)IX KHCJIIOT.




MBIJIa KaK COJIX BBICIIINUX Kap6OHOBBIX KHCJIOT, UX
MOIOIIlEE NEUCTBHUE.

o5 CrnosxHbie 3(UpBI KaK MPOU3BOIHBIC KAPOOHOBBIX 1
' KucaoT. [uaponns cinoxxueix 3¢pupos.
26 XKupsl: runponus, npuMeHeHue, Ouosorunyeckas 1
POJIb KUPOB
97 VYrieBoabl: cocTas, kinaccupukanus. Baxueiue 1
' MIpeJICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapos3a
28. Kpaxman u nemirono3a kak mpupoHbie TOTUMEPhI 1
KonTponbnas padorta Ne2 no pazzaeny
29. «Kucnopoaconepsxkaiiyue opraHu4ecKue 1
COCIMHEHUS»
. AMUHBI: METUJIAMHUH U aHUJIMH
AMWHOKHCIIOTHI KaK aM(QOTEpHBIE OPTaHUIECKHE
31. COCJIMHEHMS, NX OMOJIOTMYECKOE 3HAUCHHE. 1
Ilerrtnapl.
39 Benku xak mpupoHbIE BEICOKOMOJICKYIISIPHBIE 1
' COEIMHEHUS]
OCHOBHbBIE OHATHS XUMHUU
33 BBICOKOMOJIEKYIIAPHBIX coeTuHeHUH. OCHOBHBIE 1
' METO/bI CHHTE3a BBICOKOMOJIEKYIISPHBIX
coennHeHuil. [limactMaccsl, kKaydykH, BOJIOKHA.
34 Wtorosslii ypok 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XuMu4eckas CBs3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaAHMS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs] SHEPTUU IPU
XUMHUYECKHUX PEAKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIun»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxkenue B [lepuognyeckoii
CHCTEeME XMMHUYECKHUX dmeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUIA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U UX
COCTUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeramibl, UX 1ojg0XeHUE B
[lepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckre CBOMCTBA HEMETAIIIIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COCTMHCHUN

23

XuMuyeckue cBoMcTBa a3oTa, (hocopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IpuMmeHeHne BaX)KHEUIINX HEMETAIOB U UX
COCIMHEHU

26

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110




TteMe «Hemeramwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTruyeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTaisl"»

08 KontponbHas pabora o remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B ob6ecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 MIPUHIMIIAX TPOMBILIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XuMHs ¥ 370pOBBE YeIIOBEKa 1

OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYHEHHUKA

1. Xwumus. 10 knacc. ba3oBsiii ypoBenb: yueOHuk /O.C. ['abpuensH. — 5-¢ u3a., crepeoTurl.
—M.: poda, 2017r.
2. Xwuwmwus. 11 knacc. ba3osiii ypoBens: yuebnuk/ O. C. I'abpuensH. — M.: [poda, 2017r.

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA:

bubnuoteunstit pona (KHUromeyaTHas MPOTyKIIHS)

I"abpuensu O. HactonbHas kaura yuutens. Xumus 10 kinace: Merogudeckoe
nocobue — M.: [Ipoda, 2004

I'abpuensan O. HacronbHasg kaura yuntens. Xumus 11 kinace: Metonunueckoe
nocobue — M.: JIlpoda, 2004

OnexTpoHHOe n3nanue «BupTyanbHas nadoparopus. Pemenune 3agau». Mapl' TV,
naboparopus cucteM MyiabTuMenua, 2004.

borpanosa H.H., Bactokoa E.FO. COopHUK TECTOBBIX 3aaHUM 1JIsI TEMATUYECKOTO U
UTOroBOTO KOHTpOJIs, xuMusi 10-11 knaccel, - M.: «MuaTemnext-Lientp», 2009.

H.II. I'aBpyceiiko «IIpoBepounsie paboTsl o o6meii», M., [IpocBemienue

Xumus .10 knace. Kontponbabie u npoBepounsie padoTsl. ['abpuensu O.C., Ipoda,
M., 2007r.

Xumus .10 knace. Kontponbable 1 npoBepounbie padboTsl. ['abpuensu O.C., Ipoda,
M., 2007r.

AJLTonbadap6, FO.B.Xogakos, FO.b.JlogonoB «COOpHUK 33124 U yIpaXHEHUI 110
XUMUN.

JunakTruyeckue MaTepuanbl: TETpaau Ha IeYaTHONH OCHOBE, 33/1aHUS Pa3HOU CTENEeHU
TPYIHOCTH JJI U3y4YEHHUS HOBOT'O MaTepuaia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUI
yUalXcs.

CD «Heopranudeckasi XUMUs», U31aTEIBCTBO «Y YUTEITb)

CD «Oprannueckas XUMHs», U30ATEIbCTBO «Y UUTEIIb

Xumus (8-11 kiace). Buptyanbnas maboparopusi (yaeOHOE HIEKTPOHHOE U3/IaHUE)
CD «Xumus 8-11 xnace», bubnuoreka 3MeKTpOHHBIX HATJISAHBIX TOCOOMIA.

CD Camoyuutens «Xumus s Bcex» (8-11 kmace).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET:

http://school-collection.edu.ru — Exunast kosuiekitus 00pa3oBaTeIbHBIX PECypCcoOB
http://www.hemi.nsu.ru — OcHOBBI XUMUH. DIIEKTPOHHBIN YUCOHUK.
http://chemistry.ru — OnopHbIe KOHCIIEKTHI IO XUMUH TSI IIKOJBHUKOB 8-11 Ki1accoB
http://fipi.ru — denepanbHBI HHCTUTYT MEAATOTMYECKUX U3MEPEHUH.
http://www.alhimik.ru/ Macca HHTEPECHBIX HCTOPUUYCCKUX CBEICHHIA.
http://www.hij.ru/ dKypaan «XuMust 1 )KU3HB
http://chemistry-chemists.com/index.html  DnextponHbii kypHaT «XUMHKH |
XUMHSD,

http://c-books.narod.ru/ BceBo3moskHas tuTeparypa mo XUMHUH.
http://www.drofa-ventana.ru/ M3narenpcTBO y4eOHOM TUTEPATYPHI.
http://www.periodictable.ru/  COopHuk craTei O XHMHYECKHUX  DJIEMEHTaX,
WILTFOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.
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