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HOACHUTEJIBHASA 3AIIUCKA

Pabouass mporpamma MmO XHMHH HAa YPOBHE CpEIHEro o0Imero o0pa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBaHuH
B Poccuiickoit ®Penepauun», TpeOOBaHMN K pe3yabTaTaM OCBOCHHS (eaepaabHOI
oOpa3oBaTeIbHOM  mporpaMmbel  cpegHero  obmero  ooOpaszoBanus (POII  COO),
npencraBieHHbIX B denepanbHOM rocynapcTBeHHOM oOpasoBarensHOM ctangapte COO, c
yuétom Konuemnmuu npenogaBaHus y4eOHOTO mpeaMera «XHMHUS» B 00pa3oBaTENbHBIX
opranm3amusix Poccuiickoii @enepanuy, peanu3yloNMX OCHOBHBIE 00pa3oBaTelIbHbIC
IIPOrpaMMbl, U OCHOBHBIX NOJIOKeHUM «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuof 1o 2025 roga» (Pacnopsokenue IpaBurensctBa PO ot 29.05. 2015
Ne 996 —p.).

Ha 6a3e mentpa «Touka pocta» oOecreumBaeTcs peanu3anus 00pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM HaIlpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHMSIMM 3aKOHOJATENbCTBA B cepe oOpa3oBaHMs U C Y4ETOM
pexkomenaanuii denepaibHOTO orepaTopa yueOHoTo rpeameTa « Xumus» . O0pa3oBaTeabHas
MporpaMMa MO3BOJISIET MHTETPUPOBATh pealn3yeMble MOIXOMAbl, CTPYKTYPY M COJEp)KaHUE
npu opranuzanuu odydenus xumuu B 10-11 kiaccax, BBHICTpOEHHOM Ha 6asze jro0oro u3
JOCTYNHBIX yueOHO-MeToanueckux komiuiekcoB (YMK). MHcnonb3oBanue 000pyaoBaHUs
«Touka pocta» npu peanuzanuu n1anHoi OIl mo3BossieT co3aaTh yCIoBUS:

L I paClInPEHUA COACPIKAHNA HIKOJIBHOTO XUMHUYECKOT'O 06p830BaHI/I$[;

o JUIE  TIOBBIIICHWS TIO3HABATENIFHOW AaKTUBHOCTH  OOYYaIONIUXCS B
€CTECTBEHHO- HAy4YHOU 00J1acTH;

o JUIL Pa3BUTHS JMYHOCTH peOEHKa B mporiecce OOy4YeHUsT XHMHUH, €ro

crocoOHOCTEH, (POPMUPOBAHUS M YIOBJICTBOPEHHS COIMATBHO 3HAYMMBIX HHTEPECOB H
MOTpeOHOCTEH;

o Il paboOTHl ¢ OJapEHHBIMH IIKOJIBHUKAMH, OPTaHU3allul UX Pa3BUTHUS B
pa3M4YHbIX 00J1aCTAX 00pPA30BATENBHOM, TBOPUECKOW ACATEIHHOCTH .

OcHOBY MOAXOJ0OB K pa3paboTKe MporpaMmbl MO XUMHM, K OIpEIeIeHHIO O0OLIei
CTpaTeruy 0OydeHMsl, BOCIIUTAHUS U Pa3BUTUS OOYyHaAIOLIMXCS CPEICTBAMM Y4e€OHOIO mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBHJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH Lesell, colepKaHMs, pe3yJabTaToB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO HOJATOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHME, IOJy4aeMO€  BBIMYCKHHUKaMH  0011eo0pa3oBaTeIbHOM
OpraHu3aluM, SBISETCd HEOThEMJIEMOM YacTbio MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILAIOIIMM 3TAllOM pealM3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LIEHHOCTEW, MNPUCYIIUX LEJIOCTHONH CUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTHU
KacaroTcsl TMO3HAHUS 3aKOHOB MPHPOJIbI, (GOPMUPOBAHMS MHPOBO33PEHHSI M OOLIEH KyIbTYpbI
YeJoBeKa, a TaKXkKe OHKOJOTMYECKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3J0pPOBBIO H
IpUpOJHON cpene. Peanusyercs xuMudeckoe oOpazoBaHHe 0O0YYaIOLIMXCS Ha YPOBHE CPEAHEro
oOmiero oOpa3zoBaHMs CpeACTBaMHU y4eOHOro mpeaMera «XUMHA», COJEpKaHUE U MOCTPOECHUE
KOTOPOTO OIpeaeNeHbl B MporpaMMe MO XUMHUH C Y4ETOM CHEeUU(PUKHA HAYKH XUMHH, €€
3HA4YeHHUs B MO3HAHUH MPHUPOJIBI U B MAaTEPHAIBHOM KU3HU OOIIECTBA, a TAKXKE ¢ YYETOM OOLIMX
1esied U MPUHIUIOB, XapaKTePHU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEeIHEro OO0IIero
oOpasoBanus B Poccuiickoit @enepanuu.



XUMUS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJIb B COBPEMEHHOMU
UBWIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOU KylnbTypbl. OHa BHOCHUT CBOH BKIaa B
(opMupoBaHHE PAIIIOHAIBHOTO HAYYHOTO MBILUICHUS, B CO3JaHHUE IEIOCTHOTO MPEICTaBICHUS
00 OKpY)XaroleM MUpPE KaK O €AWHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe (GOPMHUPYETCs] B XUMUU
Ha OCHOBE MOHMMAaHHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MUpa, OCO3HAHMS B3aUMOCBSI3U
MEXYy CTPOCHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMoOAEHCTBYST € JApPYrUMHU €CTECTBEHHbIMU HayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOIO TpyAa U
XKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHUs Kak HayKa CO3MJaTellbHasA, KaKk Hayka
BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha pelIeHue I00abHBIX MPoOJIeM YCTOWYMBOTO pa3BUTHUS
YEJIOBEUYECTBA — CBHIPHEBOM, IHEPreTUYECKOM, MHUIIEBOM, HKOJOTHYECKON O€30MmacHOCTH U
OXpaHbI 3JI0POBBSI.

B cooTtBercTBUM ¢ OOmIMMHU LENSIMM M IPUHLMIAMHU CpelHEro oOiiero oOpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YUEHHUS1) OPUEHTHPOBAHO
MIPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJTOTOBKY OOy4aroUIMXCs, HEOOXOJUMYIO UM JUIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOUEHHUS B KHU3Hb COLMYMa,
MIPOJIOJKEHHS] 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBisiromiMMu  TpeAMeTa «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «Opranunyeckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUM MO0 HEOPraHUYECKONH XUMHH (C BKIIOUEHUEM
3HaHUW M3 OOIIEeH XUMHH) U OpraHudecKor XuMuu. POopMUpPOBaHUE NAHHOW CUCTEMBbI 3HAHHI
IpU HU3Yy4EHUHU MpeaMeTa 00ecreuynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHATHUH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas XuMus» U «OO0Immas 1 HeopraHu4eckas
XUMUs» ¢(POPMHUPOBAHA B MPOrpaMMe 10 XUMHHM HAa OCHOBE CUCTEMHOIO IMOJIXO0Ja K U3YYEHUIO
yuyebHOro marepuaia U OOycIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEICIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHUHU BeUIECTBA
paccMaTpuBalOTCA Ha ypOBHE KJIACCHYECKON TEOPUM CTPOCHMsI OPraHMYECKMX COCIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXUMUYECKUX M IJIEKTPOHHBIX IPEICTABICHUNA O CTPOCHUM BEILECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCH B PA3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMHA. B Kypce opraHmdeckodl XMMHMM MOIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IE€pPBOHAYAJIbHbIE
IIPEJCTAaBICHUS O XUMUYECKOHN CBA3M, KIacCU(PUKALIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOHN PEaKL1u.

Ilon HOBBIM yrJOM 3peHust B mpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3yYeHHBIH Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHMs TEOPETHUECKUH Marepuan u
(aKTOJIOTMUECKUE CBEJICHUS O BEIeCTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XUMHUs» OOyJarolUMCs MPelOCTaBISAETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHAa C OOLIETEOPETHUECKUX U METOA0JIOTHYECKUX TO3UIUH,
riyoke TMOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmiaromen 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O Ba)KHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE O XUMHUUECKUX PEAKLHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHserca B Kypcax 10 wm 11 KimaccoB 2ieMEHTaMM  COJEp)KaHUS, HMEIOLUMU



KYJbTYpPOJIOTHYECKUH H TPHKIAAHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHHMAaHHIO
B3aMMOCBSI3M XUMHUHU C JPYTUMHU HayKaMH, PacKpbIBalOT €€ pojb B II03HABATEILHOW U
MPAKTUYECKON JAEATEIIbHOCTU YEJOBEKa, CIOCOOCTBYIOT BOCIUTAHHMIO YBAXKEHHSI K IPOLIECCY
TBOPYECTBA B O0JIACTH TEOPUH M NMPAKTUUYECKUX MPUIOKEHUH XMMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICTHBATh MH()OPMAIMIO U MPUMEHATh €€ JUIS TMONOJHEHUs 3HAHUH, pelICHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIEJ0BATENbCKUX 3a7ad. B 1enomM coaepkaHue
y4eOHOTO MpeaMeTa «XUMUs JTaHHOTO YPOBHS M3y4YCHHUsI OPHEHTUPOBAHO Ha (POpMUPOBAHHE Y
o0yJaromuxcss MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMAaHUS (PUIOCOPCKUX MICH, TAKHX KaK:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTh MTPUPOIHBIX SBJIECHUN MYTEM IKCIIEPUMEHTA
W pemeHusl TPOTUBOPEUYHA MEXTYy HOBBIMH (aKTaMH M TEOPETHUYCCKUMHU TPEIIOCHITKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUM IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX TEXHOJIOTHI U MaTepUaoB.

B numaHe pemenus 3amad BOCHHUTAHMS, Pa3BUTHA M COLMAIM3aLUU  O0Yy4aroIIHUXCS
MPUHATBIE TPOTPAMMON TIO0 XHMHUHU TOAXOIBI K ONPEACTCHHIO COJEPYKAHHS W TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (GOpPMHUPOBAHUE YHHBEPCAIBHBIX YUYE€OHBIX ACHCTBUI, MMEIOIIHX
0a30Bo€ 3HAUEHHUE I PA3IUYHBIX BUJIOB JAESITEILHOCTH: pelleHus mpoOieM, MOMCcKa, aHalIu3a u
0o0paboTkn HUHpOpMAIMH, HEOOXOJUMBIX JUIsi MPUOOPETEHUs OIbITa MPaKTHYECKOH U
HCCIIEIOBATENIbCKON AESITETbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B nmpaxTuke npenoaaBaHus XMMUU KaKk Ha ypOBHE OCHOBHOT'O 00I1iero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero obmero oOpa3oBaHHWs, INpU  ONPEAEICHHUU  COJAEPKATEIbHOU
XapaKTEepUCTUKHU LeJIel H3ydeHMsl INpeaMeTa HalpaBJIeHHEM IEPBOCTENECHHOM 3HAYMMOCTHU
TPaIULMOHHO Tpu3HaéTcd (QopMUpOBaHME OCHOB XHMHYECKOM Hayku Kak oO0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHMs, IMPAKTUYECKON MAEATENIBHOCTH 4YeJOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOH KyiabTypbl. C METOAMYECKON TOYKM 3pEHUs TakoW MOAXOJ K
OIpEIeNIEHUIO 1IeIel U3yueHUsl IpeIMeTa ABJISAETCS BIIOJIHE OIIPAaBIaHHbIM.

CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LEJSIMH U3y4YEeHUs INpeaMmeTa «XUMHs» Ha
6a3oBoM ypoBHe (10 =11 ki1.) sBASIIOTCS:

e (opMuUpOBaHME CHCTEMbl XUMHUYECKUX 3HAHMA Kak Ba)KHEHIIEH COCTaBIAIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JIeKAT KIIIOUYEBBIE MOHATHS,
(GyHaMEHTaJIbHbIE 3aKOHbl U TEOPUM XUMHUH, OCBOEHHME SI3bIKa HAyKH, YCBOEHHE U
MOHMMAHUE CYIIHOCTU JIOCTYHHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN MX PAa3BUTHUS U CTAHOBIICHUS;

e (opMupoBaHME U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AxX MO3HAHMS BELIECTB U
XUMUYECKUX PEeaKUUi, HeOOXOAUMBIX Il MPHUOOPETEHUs YMEHUH OPUEHTHPOBATHCS B
MUpE BELIECTB U XUMUYECKUX SIBJIICHUH, UMEIOIIMX MECTO B MPUPOJIE, B IPAKTUUECKOHN U
MIOBCETHEBHOM JKU3HHU;

® Dpa3BUTHE YMEHMH U CIIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHUMHMUYECKOTO SKCIEpUMEHTa, COOJIIOJJeHHEeM MpaBuil 0e30MacHOro
oOpaleHus ¢ BeleCTBaMu.

Hapsny c atum, conep:karenbHas XapaKTepHCTUKa IeNiel M 3a/1a4 U3Yy4eHUs IpeaMera B
porpamMme 1Mo XMMHUHU YyTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU
B cHUCTeMe cpeaHero oomiero oOpazoBanus. CerofHs B NpeNoJaBaHUU XUMHHU B OOJIbLICH



CTETIEHH OTHAETCA NPEANOYTeHHEe NPAKTUYECKOH KOMIOHEHTE COJIepXKaHus OOydeHus,
OPUEHTUPOBAHHONH Ha TMOATOTOBKY BBIIYCKHUKa 0OIIe00pa3oBaTeIbHON  OpraHU3allvy,
BJIQJICIONIET0 He HAOOpOM 3HaHMH, a (YHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TIOJYYCHUS 3HAHWHM M MPUMEHEHUS UX B PEATbHOMN KU3HU JJISl PEIICHUS
MIPaKTUYECKUX 3a1a4.

B cBs3u ¢ 3TMM TpW HM3YYCHHH TpeaMeTa «XHUMHS» JOMUHHUPYIOIICC 3HAuYCHUE
npUOOPETAIOT TAKKE SN U 3a/1a9H, KaK:

amanTanus OOy4aroImUMXcs K  YCIOBHSIM — JUMHAMHYHO  Pa3BHBAIOIIETOCS  MHUPA,
(GhOopMHpOBaHHE WHTEIUICKTYyalbHO PA3BUTOW JIMYHOCTH, TOTOBOH K CamMooOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY NPHUHSATHIO TPAMOTHBIX PEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIlMIX, CBI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

¢bopMupoBaHHe Yy OOYyYarOIIMXCS KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHIN),
MMEIOLIUX YHUBEPCAIIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs TPpoodIieM,
MOWCKa, aHanu3a W 00paboTku uHOOPMAIUK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NEeSITeIbHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWM XMMUH, a TaKXkKe Ul OLIEHKHU C
MO3UIUHI IKOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHu3M 4YeJIOBeKa U MPUPOIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCTIOIb30BaTh COBPEMEHHbIE HH(POPMAIIIOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yueOHOW U Hay4yHO-TIOMYJIIPHOM HHPOPMAIIMH XUMUYECKOTO
COJIep’KaHUS;

(dbopMHpoBaHHE U pa3BUTHE Y 00yUYaIOIIUXCSA aCCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOMIOAATeIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydJarolmuxcs yOeKIEHHOCTH B T'YMaHUCTHYECKON HAampaBiICHHOCTH
XUMHHM, €€ BaXHOH pOJM B  pEIIEHUH TIJI0O0AIbHBIX MpOoOJeM  PalMOHAIBHOTO
MIPUPOIOIOIE30BAHUS, TOMOJIHEHUSI SHEPTeTUUYECKUX PECYPCOB M COXPAHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpPEKHOTO OTHOLICHUS K MPUPOJE U CBOEMY
3I0pPOBBIO, @ TAKXKE€ MPUOOPETEHUS OIbITA UCIIOJIB30BAHUS MMOJTYUYEHHBIX 3HAHUN ISl IPUHATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUUYECKUMHU SBJICHUSMHU.

B yueOHoM mnaHe cpenHero ooiero oopazoBaHus mnpeaMer «Xumus» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yuCIIO 4acoB, OTBEAEHHBIX IJI M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmero oOpazoBaHus, cocraBisger 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henemo), B 11
kiacce — 34 vaca (1 yac B Heziemo).



COILEPXKXAHHUE OBYUYEHMUS ((npaktuueckas 4acth y4eOHOTO COACPIKAHUS MPEIMETa yCHIICHa
MaTepuaIbHOTEXHIHUYECKOM 6a30ii eHTpa «Touka pocta» / ITCKOro TexHomnapka «KBaHTOpHYM»,
HCIIONB3YEMOr0 ISl peau3aliii 00pa30BaTElbHBIX MPOrpaMM B PaMKaXx MPENoJaBaHHs XHMHN).

10 KJIACC
OPI'AHUYECKAS XUMUA

Teoperudeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUECHUE B TOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€ ocHOBHBIE mMOJOXKEeHUs. CTpyKTypHBIE (GOPMYIBl OpPraHMYEecKUX BemiecTB. ['omonorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpenacraBnenne o  kjmaccupuKalMK  OpraHMyeckux  BemectB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHYecKas)) W TpPHUBHAIbHBIC HA3BaHUS BaKHEHIINX
MIPEACTaBUTENCH KIACCOB OPraHNYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUYCHHsI BEIIECTB M WX MPEBpAICHUI: 03HAKOMJICHUE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJEITUPOBAHHE MOJIEKYIT
OPraHWYECKUX BEIIECTB, HAONIIOJICHWE ¢ ONHCAaHWE JEMOHCTPAIIMOHHBIX OMNBITOB TIO
MPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHuu (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MPE/ICTaBUTENIN aJIKaHOB: (pu3Mueckue M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus u
TOpEeHUs ), HaX0XkACHHE B IPUPOJIE, MOTYYeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI psiZl. DTUIEH U MPOMUIEH — MPOCTEeHIINe
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUU, OKHCIICHUS U TIOJMMEPU3AIINH), TIOJYyYeHHE U TPUMEHEHUE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMmepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINIA TPECTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHS), IOTyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHMS), MOJy4Y€HUE WM TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMyeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MPUHAJUISKALMMHU K Pa3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IprpoaHbIil a3 U MomyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TEeperoHka, KpeKUHT
(TepMuYeckuii, KaTadTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOAYKTHI €ro mepepaboTKu.

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBpALIECHUIN: O3HAKOMJIEHUE C
oOpa3iiaMu miIacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedp1be» u «Yronp», MoaenupoBaHme



MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJIHBIX, IPOBEJCHUE HNPAKTUYECKON pPabOTHI:

IIOJIy4YEHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3amaum.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakiuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BELIeCTBa WJIM NPOAYKTAa pPEaKUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUHN).

Kucaopoaconep:xamme oprannyeckue coeiMHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIaMH, T'aJOr€HOBOJOPOJAMH, FOPEHUE),
npuMeHeHne. BoaopoiHelie cBSA3M MEXIy MOJIEKyJIaMu cnuproB. JlelicTBUe MeTaHoJIa U 3TaHOJIa
Ha OpraHu3M 4YeJIoBeKa.

MHoroaToMHble CHUPTHL. ODTWUJICHIJIMKOJIb W TIHLEPUH: CTPOEHHE, (uznueckue u
XMMHMUYECKHE CBOMCTBA (B3aUMOAECHUCTBHE CO IIETOYHBIMUA METaNIaMH, KaueCTBEHHAs! peaKlus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHuM3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@deHo: CTpOeHHE MOJIEKYbl, (QU3NYecKHe U XUMUYeckue cBoiicTBa. ToKcHYHOCTH
¢denona. [lpumenenue genona.

Anbrerunpl U kemouwvl. DopManmbAETHI, aleTaIbJIErHa: CTpoeHue, ¢GU3NYecKue u
XMMHUYECKHE CBOWCTBA (pEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAaY€CTBEHHBIE DPEaKIIMH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHAsh KUCJIOTHI:
CTpOoeHHe, PU3NUECKHEe U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIUE /IS Kjacca KUCIOT, PeaKITus
sTepuduKanum), MoJydeHHe U mnpuMeHeHue. C(CrTeapuHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPONIN3 CHOKHBIX F(PUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenue sxupoB. buonorudeckas posb KUPOB.

VYrneBopl: cocTaB, KiacCU(pUKaIUs YIIIeBOI0B (MOHO-, TU- U MoKucaxapuibl). I moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJbl, (PU3MUECKHEe M XUMHUYECKUE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaom Meau(ll), okucieHne amMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBICHHE, OpOKCHHE TJIIOKO3bI), HAXOXJICHHE B MPHUPOJIE,
pUMeHeHne, ouonoruueckas poib. otocunte3. pykTo3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nemnrono3a kak npupogHsle noauMepsl. CTpoeHHe Kpaxmalla M LEJUIH0JIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHS C HOJA0M).

DKCIEepUMEHTAIbHBIE METO/bl H3Y4YEHHMS! BEIIECTB M HX IMPEBpALICHUIl: MPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KayeCTBEHHbBIE
pEeaKkuu OJHOATOMHBIX CIHPTOB (OKHUcIeHHe dSTaHona okcuaoMm wmenu(ll)), MHOTOATOMHBIX
cnupToB (B3ammojeicTBue raunepuHa c¢ ruapokcugoM wmeau(ll)), anpaernaoB (okucieHue
aMMHUa4YHBIM pacTBopoM okcuga cepebpa(l) u ruapoxcuaom wmeau(Il), B3ammopeiicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE MPAKTHUECKOW pabOThI: CBOMCTBA pPAacTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérnbie 3amaun.



Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BEUIeCTBAa WJIM NPOAYKTAa pPEaKLUUU IO HM3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUHN).

A3oTCcoepKale OPraHundecKie COSUHEHMUSI.

AMUHOKUCIOTBl Kak aM(OTEpHblE OpraHuyeckue coenuHeHus. Pusznyeckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHUCIOT (Ha Mmpumepe IiuuuHA). buonornueckoe 3HaueHue
aMUHOKHCIIOT. [lenTupt.

benku kak npupoaHble BBICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OEIKOB: TUAPOJIN3, JACHATypalus,
KaueCTBEHHbIE PEAKIINH HA OEIKH.

DKClepUMEHTAIbHbIE METOJIbl U3YYEHHUS BEIIECTB M UX IPEBpALICHHI: HaOIIoAeHuEe U
ONMCAHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OEIKOB IpU HarpeBaHUH, LIBETHBIE
peakiuu 6eIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEHH s

OCHOBHbBIE TMOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CpPEeaHss MOJeKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

DKCIepUMEHTAIbHbIE METO/IbI M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeaIMeTHBIX CBS3€i NMPU M3ydeHUHM Oopranudecko xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, Tak WU
MTOHATUH, SBIIAIOIIMXCS CUCTEMHBIMH JUIS1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJICHHE, HAyYHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEePUOJUYHOCTb, HAOIIOACHUE, W3MEPEHHUE,
JKCIIEPUMEHT, MOJICITUPOBAHUE.

®du3nka: Matepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKUE BEIUYUHBI U EIUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHEpabl, rTOpHbIE MTOPO/IbI, MOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: MUIIEBbIE MPOAYKTHI, OCHOBbI PAllMOHAJIBHOTO MUTAHUs, MOIOIINE CPE/ICTBA,
JIEKAPCTBEHHbIE U KOCMETUYECKHE MperapaThl, MaTepuabl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHUH

XuMu4Yeckudl dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs 00OJIOYKA.
DHepreTUYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOuTay, s-, pP-, d- anemeHTh. OCOOCHHOCTH



pacnpezeneHus: 3JE€KTPOHOB 0 OpOUTAIsIM B aTOMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnoguueckuit 3axkoH u Ilepuomuueckas cucreMa XuMuU4ecKux dsieMeHtoB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M Ilepuonnyeckoil CHUCTEMBI XUMHYECKHX
aneMeHnToB JI. V1. MenzaeneeBa ¢ COBPEMEHHOI TEOpHEH CTpOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyHIam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BeliecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKON CBsI3UM (KOBaJEHTHast
HETOJIsIpHAs. W TOJIApHAsi, MOHHAs, METaIMuecKkas). MexaHu3Mbl 00pa30BaHUSI KOBAJICHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpoOoTpULATENbHOCTh. CTeneHb OKUCIEeHUs. IOHBI: KATUOHBI U @aHUOHBI.

BemectBa MOJIEKYASPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIMBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOMN PEIIETKH.

[Tonatue o qucnepcHsIX cucreMax. MIcTMHHBIE M KOJIIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B PacTBOpE.

Knaccudukanuss Heopranmueckux coeauHeHui. HomeHknatypa HeopraHudyeckux
BellecTB. ['eHeTndecKkas CBSI3b HEOPraHWYECKHX BEIIECTB, IMPUHAMICKANUX K PATUYHBIM
KJIaCCaM.

Xumuyeckass peakius. Krmaccudukanus XUMHUYECKHX pPEaKIMi B HEOPraHMYecKoW u
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMS MACChl BEILECTB, 3aKOH COXPAaHEHUS U MPEBPALICHUS
SHEPrUM IPU XUMHYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (akTopoB. OOpaTHMbIE pEaKLUU.
Xumnyeckoe paBHOBecHe. (PaKTOpblI, BIUAIOIUE HA COCTOSHHE XMMHYECKOTO DPABHOBECHS.
[Tpunmun Jle [latense.

OnexrpoauTnueckas aucconuanus. CuibHble M ciadble 371eKTpoiuThl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, IEJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3YyYEHHUS BEUIECTB M UX IPEBPAILCHUI: JAEMOHCTpaLus
tabmun «llepuonmueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MojieNell KPUCTAUIMYECKUX peIIETOK, HaOMIOACHHWE U OIMCaHHME JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX ONBITOB (PA3JIOKEHHE IEPOKCUAAa BOJOPOAAa B MPHUCYTCTBUM KaTaln3aropa,
OTIPEJICIIEHUE CPEAbl PACTBOPOB BEILECTB C NOMOIIBI YHUBEPCAJIBHOTO MHIMKATOPA, PEAKLUU
HMOHHOTO OOMEHa), IpOBEAEHUE MpaKTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAaKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEaKLIUN».

Pacuérnbie 3agaun.

Pacuétel 110 ypaBHEHUAM XUMHUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI ¢ UCIOIB30BAHUEM IOHATUS «MACcCOBast OJI BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxenune HemeramnoB B Ilepuoamyeckoin cuCTeME XMMHUYECKUX
anementoB JI. M. MenzaeneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB. DU3HUECKHE CBOMCTBA
HEMETaJIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yrieposa).



XVWMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJIOTEHOB, cephl, a30t1a, Qocdopa,
yriepojia U KpeMHUs1) U UX COCIMHEHHUM (OKCUA0B, KUCIOPOACOIEPKAIIUX KUCIOT, BOJAOPOIHBIX
COCIMHEHUI).

[IpuMeHeHre Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUM.

Mertaiel. [lonoxenue meramioB B [leproauyeckoil cUCTEME XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImme
¢usnveckue cBoiicTBa MeTauioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUYECKUN DAl HANPSHKCHUH
METaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEMIIUX METAJIOB (HATpWMl, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crnoco6bl Noay4eHust MeTauioB. [IpruMeHneHrne MeTaioB B ObITY U TEXHHUKE.

DKCNEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U WX TMPEBpALEHUN: H3ydeHUE
KoJUleKuu «MeTayuibl M CIUTaBbI», OOpa3IOB HEMETAJUIOB, PEIICHHE JKCIEPUMEHTATBHBIX
3a/1a4, HaONIOACHUE W  ONHWCAHWE JICMOHCTPAIIMOHHBIX W  JIAOOPATOPHBIX  OIBITOB
(B3aMMOIECTBUE THUIPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHUCJIOT W IIEJIOYel, KauyeCTBEHHbBIC
peakIy Ha KaTHOHBI METAJIJIIOB).

Pacuérnbie 3amaun.

Pacuérer maccel BemiecTBa mWiM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIONIMX B PEAKIIMU BEIIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 006ecTiedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pazBuTuu MeauuuHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB M XUMHYECKUX
peaKkui.

[IpencraBiaenuss 00 O0OMMX HAyYHBIX NPUHLUIAX [POMBIIUIEHHOTO IOJy4eHUS
BAYKHEHIIINX BEILIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: BaKHEHIIHME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIMOHHBIE MaTepuajbl, KpPacku, CTEKIIO, KepaMHKa, MaTepHalbl sl 3JICKTPOHUKH,
HaHOMAaTepHUaJlbl, OPraHUYECKHEe U MUHEPAJIbHBIEC YI0OpEHUSI.

XuMHUSA M 3[I0pOBbE 4YeNIOBEKa: MpaBUJia HCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
mpaBuiia 6€30MacHOTO UCTOIb30BaHUS MPENapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNpeAMETHBIX CBA3EH MpU MU3ydeHUH OO0IIel U HEOpPraHU4eCKOH XUMUU B
11 xmacce ocyliecTBIsSETCS Yepe3 UCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMU I OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAY4YHbIH (DakT, THUIIOTE3a, 3aKOH, TEOpPHUs,
aHalu3,  CHHTe3,  KilacCUpHUKalus,  MEePHOAUYHOCTh,  HAOIMIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepusi, SHEPrus, macca, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PalOaKTUBHOCTh, MOJIEKYJa, YPHEPreTUUECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSTHUE BEIIeCTBa, (GU3NUECKUE BEIUYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.



I'eorpadusi: MUHEpabl, TOPHBIE TOPO/IBL, TIOJE3HBIE HCKOMIAeMbI€, TOIUIMBO, PECYPCHI.

TexHomorus::  XUMHYecKas  IMPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepUaJIoB, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, IuIIeBast
MIPOMBIIIICHHOCTD, (hapMalleBTHYECKasi MPOMBIIIJICHHOCTh, TPOU3BOACTBO KOCMETHYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,

HaAHOTCXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYJarOIUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3ylbTaTOB OCBOEHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPAKIAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJIM4YME MPAaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXJaHCKOro OOlIecTBa, HPUHATHIMU B OOIIECTBE HOPMAMHM M IPaBUJIAMU IOBEIEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M IPAKTUYECKOW JEATENbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxxIaHCKOro BOCIIMTAHUSA .

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTHUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWIaX MEXIUYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JIaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U NM03HABATEIbHbBIX 3371a4, BHIIOJTHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacJEUI0 OTEUECTBEHHOU
XUMUHY;



YBaKEHHsI K MpPOIecCy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO HMPUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh Pe3yJbTaT UIUTEIBHBIX HAOIIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

UHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHUHM M IOCIEAYIOLIEM aHalIHu3e
MHGOPMAIINY O TIEPEIOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHHUS;

CIOCOOHOCTH OILIGHMBATh CHUTYallMH, CBS3aHHbIE C XWMUYECKUMHU SIBICHUAMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI H
[EHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TIOBEJCHWE M TIOCTYNKHA CBOMX TOBApPHUINEH C TO3HIUI
HPaBCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHHE TIOCIIEACTBUIN ITUX MOCTYIKOB;

4) popMHpOBaHMS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMs 1LIEHHOCTeM 310poBOro M Oe3omacHoro obpa3a KHU3HU, HEOOXOJWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

coOIo/IeHNsT TMPaBWJI OE30MacCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYJIOBOH JICATSIIHBHOCTH,

MOHUMAaHUS [EHHOCTH TPaBWJI WHAWBUIYAIFHOTO U KOJUIGKTHBHOTO O€3011acHOTO
MOBEJICHHSI B CUTYAIINSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHHS TOCIEACTBUI W HEMPUSATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOICHHS AIKOTOJIS,
HapKOTUKOB, KypeHHUS);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B yueOHO-HCCIEI0BATEIbCKON JIeATeIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAJIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MpodeccHil pa3inyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccuu U peaau3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00abHOTO XapakTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOM CpeJibl;

0CO3HaHMS HEOOXOIUMOCTH MCHOJIb30BAHUS JTOCTH)KEHUH XUMMHU /7Sl PELLICHHs BOTIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPHUHOCSIINX BpPE] OKpYXKalollel MpUpOTHON cpene,
YMEHHsI TIPOTHO3MPOBATHh HEOIArONpUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHS MpPEeaIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIW4YUsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OTBITA
NEeSITENLHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS UMH B



[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH M YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(poOHH;

7) IEeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOM MPaKTHKH;

MIOHUMaHMs cHequpUKH XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
PalMOHAIBbHOTO HAYYHOI'O0 MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH u
pelieHny npodiieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUM JJIs COBPEMEHHOM LMBUIM3ALUU: B €€
I'YMaHUCTHUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/1aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH II00abHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBO,
SHEPreTUYecKOoM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCJIOBUM yCHEMIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HM KaXKIOro YjeHa
o0l11ecTBa;

€CTECTBEHHO-HAyYHOH TPaMOTHOCTH: TOHUMAaHHsS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4yaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHS JiefaTh 000CHOBAaHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAYyYHBIX (PAKTOB M UMEIOUIUXCS JAHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIs PELICHUs TPooiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHMM 10 XMMHMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTSAM TpylJa B pasiuuHbiX chepax npodeccnoHaIbHON
JESITEIbHOCTH.

METAINPEAMETHBIE PE3YJbTATbBI

MeranpeqMeTHble pe3yJlbTaThl OCBOCHHS Y4eOHOro mnpenMmera «XUMHUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI ()OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCIUILIMHAPHbIE
(MexXnpeaMeTHbIe) 00LIeHAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenyduKy METoZ0B MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
SHEprus, SBJCHHUE, MPOLECC, CUCTEMA, HAay4yHbIH (aKT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeIOBaHUE, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyrue);

yHUBEpCajJbHble  ydeOHble  JelcTBHs  (TMO3HABaTeNbHblE,  KOMMYHHUKATHUBHBIE,
peryasTuBHbIE), obOecreunBarone (GopMupoBaHHe (QYHKIHMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yJaromuxcs;

CIOCOOHOCTh  OOYYaIOIIMXCSl  MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUIUIMHApPHBIE,
MHUPOBO33pDEHUYECKHE 3HAaHUs W YHHBEpcallbHble y4yeOHble AEMCTBHS B IO3HABAaTENbHOH H
COLIMATIHON IIPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAKAIOT OBJIAJIEHUE YHUBEPCATbHBIMH Y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUAMHU.



OB1aieHHe YHHBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE 1€ CTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYyaJlM3UPOBATh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIPEICIIATh IEIN JEATSIBbHOCTH, 3a7aBas TapaMeTpbl U KPUTEPUH HX JIOCTHKCHHS,
COOTHOCHTH PE3yJIbTATHI ACATCILHOCTHU C IIOCTABJICHHBIMU IICIISIMU;

WCIOJIb30BaTh TPH OCBOCHWUW 3HAHUM MPHEMBI JIOTUYCCKOTO MBIIIJICHUS — BBIICISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIINN BEIISCTB U XUMUICCKIX PEAKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3U MKy U3y9aeMbIMHU SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

MPUMEHSATH B MPOIECCe MMO3HAHUS, UCIOJIb3YeMbIe B XHMHH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIEITH, IPeoOpa30BBIBATE MOJICIBHBIC TIPEICTABICHHAS — XUMHUYSCKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMHUYecKas (GopMylsia, YpaBHCHHE XHMHYECKOW pEakIMu — TMPU PEIICHHHd YYeOHBIX
MMO3HABATEIPHBIX M TPAKTHUYECKUX 3ajad, NMPUMEHITh HAa3BaHHBIC MOJCIBHBIC MPEICTABICHUS
JUTSL BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 0a30BbIe HCCJIEA0BATENbCKHE 1eHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopmynHupoBaTh IENM M 3aJaud  MCCJICIOBAaHUWS, WCIOJIB30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B KAYeCTBE WHCTPYMEHTA TMO3HAHHS W OCHOBBI
st POPMUPOBAHHS THITOTE3HI 110 MIPOBEPKE MPABMIIFHOCTH BHICKA3bIBACMBIX CY)KICHHIA;

BJIQJICTh HAaBBIKAMU CAMOCTOSTEIIFHOTO TIUIAHHUPOBAHUS W TIPOBEACHUS YYCHUYECCKUX
AKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 332 XOJOM IpOIlecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yibraT, (GopMyaupoBaTh OOOOIICHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHUS, COCTABISITH 0O0OCHOBaHHBIA OTYET O MPOICITaAHHOM
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIICOBATEIbCKON W TPOCKTHOH JeSTEIbHOCTH,
MPOSIBJISITH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pPEIICHUs
MPAKTUYCCKUX 32J1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHUSL.

3) pabora ¢ undopmanueii:

OPUEHTUPOBAThCSI B  Pa3IMYHBIX HCTOYHHMKAX HWHGOpMAIMKU (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHHs, CIpaBOYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIUIO PA3JIUYHBIX BUIAOB U (OpPM MpencTaBieHHs, KPUTHUCCKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl U TMPHUMEHSTHh Pa3IUYHbIE METOIbl MpHU TOUCKE U O0TOOpe
nHpopMaluy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPHOOpPETaTh OMBIT UCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (hOpMY TpencTaBiICHHs] HHPOPMAIH (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHUIIbI, PUCYHKU U APYTHe);



UCIONb30BaTh HAYYHBIH $I3bIK B KadeCTBE CpEACTBA TNpU pPadOTe C XUMHUYECKOH
uHpoOpManKeil: NPUMEHATh MEXIpeAMETHbIE ((U3UYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POPMYIIBI, a00peBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BATh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPECTBA HATJISIAHOCTH.

OgiajeHHe YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMH J1eliCTBUSIMH:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYK/JIa€MOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (HOPMYIHPOBATH CBOM IMPEUIOKECHUS OTHOCHTEIHLHO BBITIOJHEHUS
MPEeI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTAIMEl pe3yIbTaTOB IO3HABATEIbHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMpPU  BBIIOJHEHUH XHMHYECKOTO
AKCHEPUMEHTa, MPaKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peainzanuu y4eOHOTO MpoekTa M (HOpMyIUpOBAaTh BBIBOJBI MO pe3yJabTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUH IMyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYXJIEHUSI 1 0OMEHa MHEHUSMU.

OgiajeHne YHMBePCAJIbHBIMH PeryJsiTUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO IMMO3HABATENBbHYIO JIEATEIbHOCTb,
ompezenss e€ UeNu U 3a/a4M, KOHTPOJIUPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACUCTBUM MPH BHINOJHEHUHM Y4eOHBIX M HCCIEN0BATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHeKTUBHBINA cOco0 UX pelIeHHs ¢ YUETOM TOJIy4YeHHUsI HOBBIX 3HAHUHN O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBJISITh CaMOKOHTPOJIb CBOEW JESATENIbHOCTM Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

cOpMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISIOUIEH €CTeCTBEHHO-
HAayYHOM KapTUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SBJICHUW NPUPOJBI, B (POPMUPOBAHUU
MBIILJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTUYEeCKUX 3a7ad M DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATarOIINe
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
AIIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIIepOAHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYINA, pagiKal, H30MepHs, W30MEpbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
YII€BOJOPObl, KACIOPOA M a30TCOJEpKAIINe COCIUHEHHS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUS OPTraHHUECKUX
BemecTB A. M. byrinepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH;, MHPOBO33PEHUECKHE 3HAHMS, JIEXKallMe B OCHOBE NMOHMMAaHUs
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAaKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJb30BaHUH BaXKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY
U MPAKTUYECKOU EATENBbHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTb YMEHHH BBISBIIATH XapaKTEPHbIC MPU3HAKUA MOHATHH, YCTAHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE OHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPTAHUYECKUX COCTAUHECHUN;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaIlEHHOM) (OpMYJT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMUYECKHX pEakUuii, U3rOTAaBJIMBAaTh MOJEIN MOJIEKYJ OpraHMYECKHUX BELIECTB
JUIS WIUTIOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OMNpPENeNEHHOMY KIIACCy/TPYyIIe COeIUHEHUN
(YyrneBonopoJipl, KUCJIOPOJ M  a30TCOJAEpXAlllUe€ COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COEJIMHEHMS), JlaBaTh UM Ha3BaHusa o cuctemarnyeckoil HomeHkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, MPOIMIIEH,
alleTUJIeH, STWIEHIJIUKOJb, TIULEPUH, (PEeHON, (QopManblIeruj, aleTalbAeruja, MypaBbHHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KUCJIOTa, CTE€apUHOBAs KHUCIIOTa, TJIIOKO3a, (PpPYyKTO3a,
KpaxmaJ, 1IeJUT0JI03a, TJINIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPEAENATh BUJBl XUMHUYECKOW CBS3M B OPraHUYECKUX
COeIMHEHUX (O/IMHAPHbBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, 9TaH, JSTWICH, NPONMWICH, areTwieH, OyramueH-1,3, merunOyraauen-1,3, OeH3zo,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmall, LeJIioNio3a, aMHMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TFeHETUYECKYIO CBSI3b MEXKJYy HUMH YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEakuuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEpepadOTKU M IMPAKTHUYECKOE IPHUMEHEHHUE
MIPOJIyKTOB MEepepadOTKH;

cOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccpl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKIHUHU IO U3BECTHHIM
Macce, 00bEMy, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHUI BJIAIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX Hay4YHOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU MpPH M3YYCHHH BEIIECTB M XUMHUYECKHX SBICHUI
(maOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JUISl IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
C BEIL[ECTBAMU U UX IPUMEHEHHEM;

c(OpMHUPOBAHHOCTh YMEHUH cOOMIONATh MpaBUia MOJIb30BAaHUS XMMUYECKOH MOCYI0N U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHUs C BEIlECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OTIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(npeBpalleHHus: OPraHUYeCKUX BEIIECTB IPU HAarpeBaHUM, MOJYYEHHE 3TUJIIEHA M U3YYEHUE €ro
CBOMCTB, Ka4yeCTBEHHBbIE pEaKIMM OPraHMYeCKUX BEILIECTB, JAEHATypauusi OelKOB MpH



HarpeBaHUH, [[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABWJIAMHU TEXHUKH 0€30MaCHOCTH
pu OOpallleHny ¢ BEIIeCTBAMU M JIA00PATOPHBIM O0OPYIOBAHUEM, TIPEICTABISTH PE3YIbTATHI
XUMHYECKOTO JKCIepuMeHTa B (OpMe 3amuCH ypaBHEHUH COOTBETCTBYIOIIMX pEAKIUNA U
(hopMyIUPOBaTh BHIBOBI HA OCHOBE 3TUX PE3YIbTATOB;

c(OPMHUPOBAHHOCTh YMCHHH KPUTHYCCKH AHATM3HPOBATH XHUMHYECKYI0 HH(POPMAITHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPECTBA MaccOBOM mH(popMaIiu, IHTEpHET U IPYTHX);

cOpPMHPOBAHHOCTh YMCHHH COOJIOATh IPaBWJIA DKOJOTHYECKH IIEIIECO00pa3HOrO
MOBEJICHUsT B OBITY M TPYIOBOM JAESITEIBHOCTH B IEJSIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYXaloIled MPUPOJIHON Cpeibl, 0CO3HABATh OMACHOCThH BO3JCHCTBUS HA KUBBIE OPTaHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica mokazarens [IJIK, mosicuaTte Ha
npuMepax CrocoObl YMEHBIIIEHUSI U TIPEAOTBPAICHUSI UX BPEIHOTO BO3JCUCTBUS HA OPraHU3M
YyeJIOBEKa;

JUIsi O0YyYarolUXCsl C OrPAHMYECHHBIMU BO3MOYKHOCTSIMH 37I0POBBS: YMEHHE MPUMEHSITH
3HaHUs1 00 OCHOBHBIX JOCTYIMHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUECKHUX SBJICHHI;

JUISL  CIIETBIX W CJIA0OBUIAIIMX OOYYarONIMXCs: YMEHHE UCIOJIb30BaTh pelbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmias W HeopraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNH: O XHMHYECKOW COCTaBIISIONICH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (OPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO U IPUPOJIHOI Ccperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O0O0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETAJNIMYecKas, BOJOpOHAs),
KpUCTAJZIMYECKas  pemeéTKa, TUIBI XUMHYECKHUX  pPEakIuil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAsT TUCCOLMALIUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKON  peakIHH, XHMHUYECKOe paBHOBECHE); TEOPMM U  3aKOHbI  (Teopus
ANIEKTPOJIUTUYECKON auccoluanuu, mnepuonudeckuit 3akon [JI. WM. MennaeneeBa, 3akoH
COXPaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHEHHUSA M MPEBPAIICHUS DHEPTUU MPU XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XHMHH, MHUPOBO33PEHYECKHE 3HAHUS,
JeXalMe B OCHOBE IIOHMMAaHMS MPUYMHHOCTHU M CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(akToNOrMUecKue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOMYyYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKON NEATEIHHOCTH YEIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEpHbIE MPU3HAKU MOHSATH, yCTaHABINBATh
MX B3aMMOCBSI3b, MCHOJB30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMHUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX NIPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUU HCMOIB30BATh XMMHUYECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
dbopMyn BeIIECTB W YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy



(IUPAC) u TpuBHManbpHblE Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHblil ras,
YIJIEKUCIIBIN ra3, aMMUaK, TaméHas M3BECThb, HEraméHas M3BECTb, MMUTHbEBas COAA, IMUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTb YMEHHUH OMPEENsATh BAICHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAIIMYECKONW pEHIETKH KOHKPETHOTO
BElLECTBA (ATOMHAs, MOJIEKYyJspHas, HWOHHAs, METAJJIMYECKas), XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNN;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEeHUH (IpoCThie BEUIECTBA — METAILJIbI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMUPOBAHHOCTh ~YMEHMH  XapaKT€pU30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproaudeckoil cucTeMbl XUMHUYECKHX d1eMeHTOB J[. M.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSICHITH 3aKOHOMEpPHOCTHM H3MEHEHHUS CBOMCTB XHUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUH IO nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHYECKHX 351eMeHToB 1. H.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB pPA3JIUYHBIX KIACCOB, IOATBEP)KAATh CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXJAYy HEOPraHMYECKHMHU BEIIECTBAMHU C TIOMOINBIO ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHPOBAHHOCTbh YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HAKaM (YUCIly M COCTaBy pEarupyroulMx BeIIeCTB, TEIUIOBOMY 3(QQeKTy peaxiuu,
M3MEHEHMIO CTENIeHEH OKUCIIEHNUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMU, YYaCTHIO KaTalau3aTropa);

C(OPMHUPOBAHHOCTh YMEHUH COCTABJIATh YPABHEHMsI PEAKLUN pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEAKLMUH MOHHOTO OOMEHa, YUUThIBAs YCIOBHS, NMPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB pAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpACIO3HABaThb OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBaTh CYIIHOCTb OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii NoCPeICTBOM COCTAaBJIEHHs SJIEKTPOHHOTO OajlaHca 3TUX PEAKLUMT;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PABHOBECHUS B 3aBHCUMOCTH OT
BHeIIHero Bo3zeiicteus (npunuun Jle Hlarense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepuU30BaThb XHUMHUYECKHE IPOIECCHl, JeKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYE€HHUSI CEpHOM KHMCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTh
npejcTaBiIeHuid 00 OOMMX HAyYHBIX NMPUHIMIIAX U HKOJOTHYECKUX MpoliIeMax XMMHUYECKOIro
IIPOU3BOJICTBA;

Cc(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKHUX



peaKmuax, Macchl BelIeCTBA MM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO W3 YYaCTBYIOIIMX B PEAaKIMM BEIIECTB, TEIUIOBOTO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IIPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONIATh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOH U
na0opaTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(paznokeHue mepoKcHa BOAOPOJa B MPHUCYTCTBUM KaTajau3aTopa, OIpPEAEICHHE Cpeabl
pPacTBOPOB BELIECTB € MOMOMIBIO YHUBEPCATIHHOTO MHINKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakluu, peaklud HMOHHOTO OOMEeHa, KaueCTBEHHbIE peakluu Ha
cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEILIEHHE SKCIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHM C TNpPaBUJIAMH TEXHHUKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHHUEM, MTPEJICTABIATh
pe3yinbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI HH(POpPMAIUIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpelIcTBa MaccoBOMl KOMMyHMKaiuu, WHTepHeT u
JIPYruX);

cOpMUPOBAHHOCTh YMEHMH COONMIOJATh IMpaBHJIa HKOJOTMUYECKH IIeJIeco00pa3HOro
MOBEACHUS B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY)Karolel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPTraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHMMas cMbich nokasarens [1JIK, noscHaTe Ha nmpumepax crnocoObl
YMEHBIIEHUS U IPEJOTBPALICHHS UX BPETHOTO BO3JEHCTBUS HA OPraHU3M YelIOBEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA;

JUIA CIENbIX M CJIa0OBUAALIMX OOYyYaroUIMXCSA: YMEHHE MHCIOJIb30BaTh peabedHO-
TOYEYHYIO cucTeMy o6o3HaueHui JI. bpains mis 3anmucu XxuMmudeckux Gopmys.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
Ne KosnuyectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue
(uu¢posbie)
Il | Ppa3aejioB U TeM Konrpoasnel | IIpakruyeckn
Bcero o0pa3oBaTejibHbIE
/ nporpaMmbl € paboThI € paboThI
pecypcsbl
n
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer
OPraHNu4ecKou
xumun. Teopus
1.1 | crpoenus 3 POIII
OpPraHNYECKUX
coequHeHu A. M.
Bbyrneposa
Hroro mo pazgeny 3
Pasznes 2. YrieBoaopoanbl
[IpenenvHbie
2.1 | yrmeBomopoOIab — 2 POIII
AJIKaHBI
Henpenenbaeie
JIEBOJIOPO/IbL:
2.2 | YHICPOAOPOA 6 1 POIII
QJIKCHBI, AJIKaINEHBI,
AJIKUHBI
Apomarnyeckue
2.3 2 POIII

YTIIEBOIOPOIBI




[Ipuponusie
HUCTOYHUKHU

2.4 3 POIII
YTJIEBOJIOPOJIOB M MIX
nepepadoTka
Wroro mo pazueny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannieckue coeuHeHust
3.1 | Cruptel. ®enou 3 POII
AJperuanl.
K
3. apOOHOBBIE 6 POII
KUCHOTEL CIIOKHBIE
3¢upsl
3.3 | VYruesonsl 4 POIII
Hroro mo pazgeny 13
Pasznen 4. A3oTconepxanye OpraHuyecKkue coenHeHust
AMUHEL
4.1 | AMHHOKHUCIIOTEIL. 3 POIII
benku
Hroro mo pazgeny 3
Paszgea S. BoicokoMoJieKyJIsIpHbIE COCAUHECHUS
51 IImactmacchl. 2 POIII
Kayuyku. Bonokna
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO 34

YACOB I10
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11 KVIACC

Ne KoJsnyecTBo 4yacoB
DJIeKTPOHHbIE
HaumeHoBaHue
(uu¢posbie)
I | pa3lieioB U TeEM Koutpoububl | IIpakTH4yeckn
Bcero o0pa3oBaTejibHbIE
/ NporpamMmsl e padoThl e padoThI
pecypcbl
n
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToMOB.
[Tepnoanueckuit 3aK0H
u [lepronnueckas
1.1 P 3
CUCTEMA XUMHUYECKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 | Mmnoroobpasue 4
BEILIECTB
1.3 | Xumuueckue peakiuu 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 | Meramib 6 1
2.2 | Hemeramisl 9 1 1




CBs13b HEOPraHUUYECKUX

2.3 | ¥ OpraHMYecKHux 2
BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb
3.1 | XuMHS ¥ )KHU3HDb 4
Wtoro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

N KoJsnyecTBo yacoB
n KonTpousb
Tema ypoka Bce P IIpakTu4yec
HbIE
ro KHe padoThl
n padoThI

Jara
H3yUeH
usi

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTeibH
ble pecypchl

[IpenMeTt opraHuyecKOd XUMUH,
1 | e€ BOBHMKHOBEHUE, PA3BUTHE U 1
3HAYCHUE

POII

Teopust crpoeHust
OPraHM4YeCKUX COCTMHEHUH A.
M. bytnepoBa, €€ OCHOBHbIE
MOJIOKEHUS

POIII

[Ipencrasienue o
KJIaccu(UKAIUKH OPraHHYECKIX
BeniectB. HomeHkatypa
(cucremaTudeckas) u
TpUBUATbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

POIII




AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

pPolI

Meras u 3TaH — npocTenime
MPEJICTABUTENMN aJTKAHOB

pPolI

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

pPolI

OTUJEH U IPOMUIEH —
MPOCTEUIINE MPEJICTABUTENN
AJIKEHOB

POII

[IpaxTueckas padora Ne 1.
«ITonyyenue sTusieHa U
W3yYEHHE €r0 CBOMCTBY

POIII

Ankaauensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomydenue
CUHTETHYECKOTO KayyyKa U
PE3UHBI

POIII

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHMSI, TOMOJIOTUYECKHUIA
pAan. ALlETUIEH — IPOCTEHIINI
MPEACTaBUTEb ATKUHOB

PolI

Brruncienus mo YPaBHCHUIO
XUMHYECKOM pcakuuun

PolI




ApeHsbl: GEH30J1 U TOTYOJI.
TOKCMYHOCTH apEHOB

pPolI

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAICKANX K Pa3JTUYHBIM
KJaccaM

pPolI

[IpupoHbIE HCTOYHUKHU
YIJIEBOJIOPOJIOB: IIPUPOIHBIN a3
U TIOTIYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOJYKTHI €€
nepepadoTKu

POII

[IpupoHbIE UCTOYHUKHT
YTIEBOAOPOIOB: IPUPOIHBIN ra3
U TIOMyTHBIE HEPTSIHBIE Ta3bl,
He(Th ¥ MPOAYKTHI €€
nepepadboTKu

POIII

KontponpHas padoTa no
pasneny «YTJIeBOIOPOIbD)

POIII

[IpenenbHBIC OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bonopoanas cBs3b

POIII

MHoroaToMHEIE CIIMPTHI:
STUJICHTJIMKOJIb U TJINLHCPUH

POIII




@eHOJI: CTPOCHUE MOJIEKYIIBI,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

pPolI

Anprierunbl: GopMatbaerua U
areTanpaernn. Auerod

pPolI

OAHOOCHOBHBIE MpEETbHbIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCYCHas

pPolI

[IpaxTueckas padora Ne 2.
«CBOJNCTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

POII

CreapuHOBas ¥ OJICMHOBAs
KHCJIOTHI, KaK MPEJACTaBUTEITN
BBICIITUX KaPOOHOBBIX KHCIIOT.
MprU1a KaK COJIM BBICIIHAX
KapOOHOBBIX KHCIIOT, MX
MOIOIIlEE NEUCTBUE

POIII

Crnosxubie 3¢upsl. XKupsl

POLI

Brraucnenus mo YpaBHCHHIO
XUMHYECKOH peakuuun

POLI




VYrieBoasl: COCTaB,

2 | xnaccudurarms. POIII
6 | Monocaxapuasl (TJIIOK03a,
bpykTo3a)
2
7 Hucaxapu bt POIII
2 | Kpaxman u nemtosno3a Kak
PO
8 | TpHUPOIHBIC MTOJUMEPHI
KonTpossHas pabora no
2 azfnen
p y POII
9 | «Kucnopoaconepxarine
OpPraHHYECKUE COCTUHCHIS
3
0 AMUHBI: METWJIAMHH U aHUJIUH POl
AMHHOKHUCIIOTHI KaK
3 | amdoTepHbIe OpraHM4YEeCKUe POII
1| coeaunenus, ux OHOJOTHYECKOE
3HaueHue. [lentust
3 benku kak npupoHbIe
5 BBICOKOMOJIEKYJISIPHBIE PolI
COEIMHEHUS
3 OcHOBHbBIE IOHATUS XUMHH
3 BBICOKOMOJIEKYJISPHBIX PolI

COEeIMHEHUN




OcCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX

. 1 POIII
coequHeHui. [ImacTMmaccer,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

10 [TPOT'PAMME




11 KVIACC

J

Tema ypoka

KoaudecTBo 4acoB

Bce
ro

KonTpoa
bHbIE
padoTbI

IIpakTuye
CKHe
padoTsI

Jara
usyue
HUS

DJIeKTPOHHbIE
uupposeie
oOpa3oBareJib
HbIe pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOHPUTypalusi aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuoamndeckas cucTeMa XUMHUYECKUX
anemenToB JI. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOU Teopuen
CTPOEHHS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB U UX
COEJIMHEHUH 10 TPYIIaM U IepUo/IaM.
3HaueHue NepruoUYECKOro 3aKoHa U

CHUCTEMbI XUMHNYCCKHX 3JICMCHTOB I[I/I

MenjeneeBa B Pa3BUTHUU HAYKU

Crpoenue BemniecTBa. XuMu4ecKast
CBsI3b, €€ BUJIbl; MEXAHU3MBI
00pa30BaHuUs KOBAJEHTHON CBS3U.
Bonopoanas cBa3b




BaneHTHOCTE.
DneKTpooTpULaTeIbHOCTh. CTEreHb
OKHCIIeHUs. BemecTsa MOJIEKYISpHOTO
Y HEMOJIEKYJIAPHOTO CTPOEHUS

[TonsaTHe 0 AUCTIEPCHBIX CUCTEMaX.
HctruHHBIC U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1015 BelecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIAaTypa
HCOPraHNM4CCKUuX COC}II/IHCHPlﬁ.
I'eneTnyeckas CBA3b HCOPraHn4eCKux
BEILIECTB, PA3IMYHBIX KJIACCOB

Knaccudukaruys XuMuueckux peakiui
B HEOPraHMYECKOW U OPraHUYECKOU
XUMHH. 3aKOH COXPaHEHHS MacChl
BEIIECTB; 3aKOH COXPaHEHUS U
MIPEeBPALIECHUS SHEPTUU TTPU
XMUMHUYECKUX PEaKIHIX

Ckopoctb peakiuu. OOpaTuMebie
peakur. XMMUYECKOE PABHOBECHE




[Tpaktuyeckas padora Ne 1. «Bnusiaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

DNEeKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTHE O BOJOPOTHOM MOKA3aTeIie
(pH) pactBopa. Peakiiuu nonHoro
oOMeHa. ['uaposin3 opraHnuecKkux u
HCOPraHNM4YCCKUX BECIICCTB

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC
peakmuu. [ToHsTHE 00 BNIEKTpOIH3E
pacIIaBoB U pacCTBOPOB COJICH

KonTtponbHas padoTa no pasaery
«TeopeTnyeckre OCHOBBI XUMUUY

MeTaisl, UX IOJ0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB /. 1. Menneneea u
0COOEHHOCTH CTPOCHHUS aTOMOB.
OO6mue GpuznuecKre CBOMCTBA
METAJIJIOB

CrutaBbl METaJIIOB.
DNEKTPOXUMHUYECKUN PsifL
HaNpsHKeHUH METauIoB




XHUMHYECKHE CBOUCTBA BaXKHEUIIINX
METaJUIOB (HaTpUH, Kaaui, KaJabIui,
MarHui, aJlOMUHUN) U UX COCTMHEHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U
HUX COeIUHEHUN

XuMHUuecKre CBOMCTBA ITMHKA, JKeJre3a
1 UX COeTUHECHUHN

[IpaxTnueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Mertamis»"

HemeTtamnel, X I0J0KEHHE B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

®du3nYeCKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HeMeTauioB (Ha puMepe
KHCIIOpoa, cephl, hochopa u
yriaepoja)

XuMHJecKrue cBolicTBa I'aJIOICHOB,
CCPbI U UX COGI[I/IHeHI/Iﬁ

XUMHYECKHE CBOMCTBA a30Ta,
docodpa 1 UX coeTMHEHHI




XUMHUYECKHE CBOMCTBA YIIIEpOa,
KPpECMHUA U UX COGIII/IHCHI/Iﬁ

[IpuMeHeHne BaXKHENIINX HEMETAIIOB
U UX COCIMHEHUU

O06o01Ienre U cuCTEMAaTH3AIUS
3HaHUH 110 TeMe «HemeTamney.
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEaKINil U
TEPMOXUMHUYECKUE PACUETHI

[TpakTruueckas padota Ne 3. «Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
"Hemeramnsl"»

KonTtponbHas padoTa mo remMam
«Metamae» 1 «Hemeramiey

HeOpFaHI/I‘ICCKI/IC H OPraHn4ecCKuc
KHCJIOTBI. HCOpFaHI/I‘ICCKI/Ie u
OPraHu4cCKUC OCHOBAHUA

AmboTepHbIe HEOPraHUYEeCKHUEe U
OpraHUYECKUE COCIUHEHUSI.
I'eneTnyeckasi CBSI3b HEOPraHUUECKHUX
Y OPraHUYECKUX BELIECTB




Pop xuMuu B 00ecIieueHuN
9KOJIOTUYECKOMU, SJHEPreTUYECKON U

o 1
1| numeBoit 6e30MacHOCTH, Pa3BUTHH
METUIIMHBI
3 [IpeacraBnenus: 06 00MUX HAYYHBIX
5 | TPHHINIIAX IPOMBIIIIICHHOTO 1
TIOJTy9YEeHHUST BYKHEUIIINX BEIIECTB
3| YenoBek B MUpE BEIIECTB 1
3| MarepuanoB
3
4 XUMHUS U 30pOBBE UETIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o0miecTBo «3m1aTenbeTBo
«IIpocsewenue»

* Xumus, 11 xknacce/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o0miecTBo «M31aTenbeTBO
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIbI UISA YUYUTEJISA
Xumus, 10 xnace, MaTepuan /i KJ1acCOB €CTECTBEHHOHAYYHOTO
npoduisi/T'abpuensia O.C., MackaeB @.H., OOO "IIpoda", 2006

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
POII



